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Global production capacities of bioplastics

in 1,000 tonnes

Forecast
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Source: European Bioplastics, nova-Institute (2023)

(Hi#2) European Bioplastics, “Bioplastics market development update 2023” https://www.european-bioplastics.org/market/ 7
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o NAXTRRTSRAFVI (FEERBRME)IZDONTIX. PADOEIENKELESD, T-. PPORELZBEENRATNS,
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. . - s . —_— - »
Global production capacities of bioplastics 2023 Global production capacities of bioplastics 2028
Biobased/non-biodegradable Biodegradable Biobased/non-biodegradable Biodegradable
47.9% 521% 38.0% 62.0 %
Other 1.1% Bl 31.0%PLA Other 0.4% Bl 436%PLA
PP 0.5% ‘ B 48% PHA PP 59% ‘ BN 13.5% PHA
Bl P17 1359 S 6.4% SCPC Bl P17 539 L 1.9% SCPC
13.5% 4% 5.3% g7
2.18 7.43
PET 2.2% million 0.9% PBS PET 0.4% million 0.3% PBS
tonnes ‘ tonnes
PE  123% ‘ : 4.6% PBAT PE  68% ‘ 1.3% PBAT
PEF 0.0% 4.2% CR? PEF' 0.3% 1.3% CR?
B rPA  183% B PA  189%
PEF is currently in development and predicted to be available in commercial scale in 2024 regenerated cellulose films Source: European Bioplastics, nova-institute (2023) PEF is currently in development and predicted to be available in commercial scale in 2024 regenerated cellulose films Source: European Bioplastics, nova-Institute (2023)

(Hi#2) European Bioplastics, “Bioplastics market development update 2023” https://www.european-bioplastics.org/market/ 8
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Global production capacities of bioplastics
2023 (market segment by polymers)

in 1,000 tonnes

577,5

Biobased/non-biodegradable Biodegradable 451,6
PET PBAT
PE PBS
PEF [ R 356,5
-~ B PHA
PP SCPC 291,4
 r M cr
Others Il cr
212,3
98,9
74,2 77,7
Source: European Bioplastics, . i .
nova-Institute (2023) _
Others Building & Coatings & Electrics & Agriculture &  Automotive Consumer Fibres Rigid Flexible
construction adhesives electronics horticulture & transport goods (incl. woven packaging packaging

& non-woven)

(i #8) European Bioplastics, “Bioplastics market development update 2023” https://www.european-bioplastics.org/market/ 9
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Utilisation rates of bioplastics 2023

in 1,000 tonnes
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(i #8) European Bioplastics, “Bioplastics market development update 2023” https://www.european-bioplastics.org/market/
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« 2023%10A. nova-Institute NEAEL =R v — & &ET—2%EIZ. European Bioplastics & U'Plastics EuropeldZhE
TT—3ERRLTELNAATSIAFVIDR) 7 —, AROEHEIZ DN T2022F(2H T HHA R UVEU27+3(EUMEE27
HE+ /11—t RAAR+RE) DNAFTSIRAFVIREEETETNTNRKRLT,

. CHETERARALARIN TV -DIHERNDHTHY . WEBAARIN-DFSELDDTTHS,

o BHE.HAEENFRELIZNAFTTSRFVIDR)Y—, RRFELGLH. BARICLEEEDEEHEN —HL TS,
nova-Institute, European Bioplastics, Plastics Europe® xR & HN\AFTSRAFVIDRI)I—RUVAEZEDOHE TH
[ZRY,

nova- European Plastics nova- European Plastics
institute Bioplastics Europe institute Bioplastics Europe

17 14 16 10 10 8

EU27+3 12 10 12 10 10 8

(Hi#2) RENEWABLE CARBON NEWS lnova-Institute, Plastics Europe and European Bioplastics join forces on bio-based polymers and plastics production datal (20235108 178)
https://renewable-carbon.eu/news/nova-institute-plastics-europe-and-european-bioplastics-join-forces-on-bio-based-polymers-and-plastics-production-data/ 1 1
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- 2023%10A . European Bioplasticsl&nova-Institute D7R!) v — & & T —RIZHEDE, 2022F (2H+HHF R UEU27+3
(EUMB27AE+/ILI1—+RAA R+ EE) DNAAYRTSRAFIIREEEFRLT=,

o 2022FIZHEITARHADNAATSAFYIEEZ (.

Bioplastics Production 2022 | Worldwide

CP=0
PEF =0

1% 4%

19% 12%

3%
A/ 1%

1.9

million

’ tonnes
4%

18%

12%

\

4%

5%

APC
CP
CR
PA

Aliphatic polycarbonates
Casein polymers

Cellulose regenerates
Polyamide
PBAT Poly(butylene adipate-co-terephthalate)

MURC;E : &85

LIHIIEuropean Bioplasticsh’ F3k L= 85 RE 1 DB86%ITZEL TLVD,

Bioplastics Production 2022 | EU27+3
(EUMBR27HhE+ /LI —+RA R+ EE)

PEF = 0 1% 3%

APC 7% APC
CR / CR
PA PA
PBAT PBAT
PBS PE
PE 0 3 PHA
PET = PLA
PHA million PP
PLA tonnes SCPC
PP

PTT

SCPC

!

1% 2%

Polybutylene succinate
Polyethylene furanoate
Polyethylene terephthalate
Polyhydroxyalkanoates
Polylactic acid

PP Polypropylene
PTT  Polytrimethylene terephthalate
SCPC Starch-containing polymer compounds

YINAARRTSRAFVIIMEBAERBRDOEASDEELEATIVDEEZLND

RANSGVZAARIZEDNAFIABEFRERV L THTSRAFVILEATNSEEZDND

(4 #2) European Bioplastics [European Bioplastics collaborates with nova-Institute and Plastics Europe to deliver bioplastics production data for 2022 ] (2023%€10H138)
https://www.european-bioplastics.org/european-bioplastics-collaborates-with-nova-institute-and-plastics-europe-to-deliver-bioplastics-production-data-for-2022/#

12
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202252 DINAA TSR F VI BER (Plastics EuropeAFR)

« 2023%10A. Plastics Europeldnova-Institute D7R ¥ —& & T—2(ZHDE, 2022F (2 HITHH R KR UVEU27+3(EU
MB27TAE+/ IV I—+RA R+ EE) DNAFIRTIAFVIEEETHRK LI,

World bio-based plastics production in 2022 EU27+3 bio-based plastics production in 2022

2% 1% 1%
" 2% ww [ PEF - 0% PEF - 0%
\ Casein

polymers 0%

Starch-containing
polymar compounds

1.9 million
tonnes

0.4 million
tonnes

16%
LA

D0t devoloped by NovO-¥nstute for Fostics EYODS. DO were 0apind 0 POSSCS Erope's doto 300pe for pastics Sroduction: Wmmwmmmnpamwpmx wovo,
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APC: Aliphatic polycarbonates PET: Polyethylene terephthalate
CA: Cellulose acetate PHA: Polyhydroxyalkanoates
PA: Polyamides PLA: Polylactic acid

PBAT: Poly(butylene adipate-co-terephthalate) PP: Polypropylene

PBS: Polybutylene succinate and copolymers PTT: Polytrimethylene terephthalate

PE: Polyethylene PU(R): Polyurethanes
PEF: Polyethylene furanoate

(Hi #) Plastics Europel New collaboration for improved data on bio-based plastics ] (20234108 17 B) https./plasticseurope.org/media/new-collaboration-for-improved-data-on-bio- 1 3
based-plastics/
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https://plasticseurope.org/media/new-collaboration-for-improved-data-on-bio-based-plastics/
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B Braskem#t (TS5 )L) [F2010F LY REEKIZKD/NAAPEDBEELEEZITOTLS, BAEDHERIEIZ205 MV /IFETHAHH ., 2022F(1Z1F
26 b UEITHER T BT ENERINTLVSLDY,
B F1-.2023F8BIZAMBRAKFDHRHILFETESCG Chemicalse . NAAPEREIZHAITH-EHLEF[RTTEHEETLRYIY—R LT, &
BRENIXEM20B b ERREINTEY .. FHITIIE, AHOBRED/NAAPERLEREAN (265 h) (X IFEET S (5146 A8) 12
BEE, BRERABENSEEINENAFFTIHERBELT IERERBERFT I ELLIZITYR LT T HEETINAAPEEZEET 570
TADEEILTEDON TS, COEEDIZE . FANTVAARICEBNAATABREREDELUNITHONEIENELY,
2% [/ AFARYIFL Y (Bio-polyethylene, /3(FPE
[R¥-8% 85D REEE 85%Q:059X% T %
cHERODXEDHEYNT THIERBEZRFETS/\(1 - FEEBABHCI—ILHFOREYVROEYRMZERERRELT.

IR/ —IVEBKBELTNAAIFLUZEEL, NAAFIHICEBL IEBEREEFTIFISERT SHC
IFLUERIZKYNAFAPEEZHRET D ET ®WETHPEZRR A RIIC/ANAF T REEIZT B,

INAF T REE *EE/NAFTIREE *RANGVRAARICKDNAFIABRFEDEEZ S
— RS

& MR 7L
LUS(BYR) . CHE. BRARAK AREDHM. T0MmBARS (L EEEHEPELRL)

HRTHOREREN? « #9526 Ak (20224) < #97HA R (20224F)

FLHERE * Braskem (IS )L) - LyondeliBasell (KE).Dow CKE).SABIC(HHP TS
E7).TELKO(Z4>3F) . TotalEnergies (752 X) .
Versalis(441)7) . LG chemical (§[E)

iz E i (EM) * BIEPEELELERL THIBMED (2021FETIVTHER)
* $9260M/kg (2021412 B LLDPE#i A Ei{ff)4
LCCO,#HHE +-3.09 kgCO,/kg ([R#FL I ~ B HE R E) +-2.31 kgCO,/kg (B HERZE ~ il 8&) ©)
(Hi88)

1-%) Brallskemili?;bx_u 1)—A (20214 2R 23H8)Braskem invests US$61 million to increase biopolymer production |, https://www.braskem.com.br/usa/news-detail/braskem-invests-us61-million-to-increase-
iopolymer-production
1-2) Braskem#t 7L R1)—2R (2023548 A 16 B ) [Braskem and SCG Chemicals join forces to advance in the bio-based Ethylene project in Thailand ], https://www.braskem.com.br/europe/news-detail/braskem-
and-scg-chemicals-join-forces-to-advance-in-the-bio-based-ethylene-project-in-thailand

2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023
3) NAATZRFYHEAO—R YT (2021F18) (FEA~DETILTHER), htp://www.env.go.jp/recycle/plastic/bio/pdf/bioplasticRoadmap_210329.pdf
4) L. EHME LY. MABRVBASENMNEH
5) Braskem#t, “I'm green™ bio-based PE Life Cycle Assessment”, https://www.braskem.com.br/portal/imgreen/arquivos/LCA%20PE%20I'm%20green%20bio-based_FINAL%20EN.pdf 1 5
6) Sabic, “Sabic Certified Renewable Polyolefins” (2015), www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability Conference_040215.pdf



https://www.braskem.com.br/usa/news-detail/braskem-invests-us61-million-to-increase-biopolymer-production
https://www.braskem.com.br/usa/news-detail/braskem-invests-us61-million-to-increase-biopolymer-production
https://www.braskem.com.br/europe/news-detail/braskem-and-scg-chemicals-join-forces-to-advance-in-the-bio-based-ethylene-project-in-thailand
https://www.braskem.com.br/europe/news-detail/braskem-and-scg-chemicals-join-forces-to-advance-in-the-bio-based-ethylene-project-in-thailand
http://www.env.go.jp/recycle/plastic/bio/pdf/bioplasticRoadmap_210329.pdf
https://www.braskem.com.br/portal/imgreen/arquivos/LCA%20PE%20I'm%20green%20bio-based_FINAL%20EN.pdf
http://www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability_Conference_040215.pdf
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CHERMBELT. RIAL T 0E2EET SO
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MG EEZERAAL . 2025F EICEAE LHEBET,
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E)ITHE,

g (CKYCO2M LB AL D1 EEFBIETTH
T JNEDOFFEEZHITHIR,

NAATOERIZEYCO2hDIFLUZEET D
iiZBAFEL TL B Cemvita Factory CKE) IZH &,

NAFA TR/ —LEREETHIFLY, FOELUR
VUZDFEARDEE-RFTEEF2025FEICFHIRT 5
LEBIL. BEICAlT-#&5tZRtE

NAF TR/ =BT FLUERIET BHEREIRE
FEIIGZITHER 2025F (TN AR)AL T4V BE
DEXILEBRET

INAFA TR/ —)LBLE%T5CropEnergiesh’, /\ 17
IFL B EZEBIET SyclusDkXD50%ZEFEA
BARRELGIY/ —ILOOIFLUOERETHTIU0
FEBRTHILEFEIZELELTHEY. FEILDREHLE
HIE. 2026 FIC10B I FEDIFLOBEELRIRS
NAHETE,

2020%2H27H

20204 10AH27H

20214 10H28H

20214 11H11H

20214 11H25H

202243H148

2022%F4H118

202249A7H

https://www.sumitomo-

chem.co.jp/news/detail/20200227.html

https://www.loreal.com/en/news/group/lanzatech-

total-and-loreal/

https://www.mhi.com/jp/news/21102802.html

https://www.ihi.co.jp/ihi/all_news/2021/resources_en
ergy_environment/1197583 3345.html

https://www.sumitomocorp.com/ja/jp/news/topics/202
1/group/20211125

https://www.m-
chemical.co.jp/news/2022/1213424 9302.html

https://www.sumitomo-
chem.co.jp/news/detail/20220411.html

https://www.cropenergies.com/de/presse/details/crop
energies-erwirbt-anteile-am-niederlaendischen-start-
up-fuer-biobasierte-chemikalien-syclus
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T. 20%LL EDCO2HFEZRFTES,

BraskemMSCGENA/APEREIZAIT-EH XS
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to

https://www.tetrapak.com/ja-jp/about-tetra-pak/news-

and-events/newsarchive/japan-introduce-a-new-

packaging-material-that-uses-plant-derived-pe-for-

milk

https://prtimes.jp/main/html/rd/p/000000184.0000738

43.html

https://www.braskem.com.br/usa/news-
detail/braskem-and-scg-chemicals-join-forces-to-
advance-in-the-bio-based-ethylene-project-in-
thailand

https://www.braskem.com.br/usa/news-
detail/braskem-continues-investing-in-the-
development-of-its-biopolymers-in-asia-and-opened-
a-tokyo-representative-office
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(1)
1) ZHEETLRNY—X(201959H26H), https://jp.mitsuichemicals.com/jp/release/2019/2019 0926.htm
2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023

3) Moretti, C., et al., “Environmental life cycle assessment of polypropylene made from used cooking oil” Resources, Conservation and Recycling, (2020) vol.157 p. 104750
4) Borealis, The Bornewables™ : https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The-Bornewables/BOREALIS_Bornewables_Brochure_final.pdf
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https://www.lanzatech.com/2021/09/01/twelve-and-

lanzatech-partner-to-produce-the-worlds-first-

polypropylene-from-co2/

https://mmww.m-

chemical.co.jp/news/2022/1213424 9302.html

https://contents.xj-

storage.jp/xcontents/AS04799/c25139fc/838f/43a9/a

c0b/6246601cc531/140120220329513483.pdf

https://www.braskem.com.br/europe/news-

detail/braskem-announces-project-to-evaluate-

production-of-bio-based-polypropylene

https://www.asahi-

kasei.com/jp/ir/library/business/pdf/230120.pdf

https://www.toyobo.co.jp/news/2023/release 1465.ht

ml

https://www.sej.co.jp/company/news_release/news/2

023/202307041000.html
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https://www.ecomark.jp/info/release/PR23-04.html
https://www.primepolymer.co.jp/content/dam/mitsuic
hemicals/sites/primepolymer/documents/jp/release/2
023/20230712_seikyo Prasus_ecoark rev02.pdf

https://www.neste.com/releases-and-
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1) Coca-cola FLA)—R (20215%10H21H), https://www.coca-colacompany.com/news/100-percent-plant-based-plastic-bottle
2) Yo h)— FLRYY—R (2021512 A38), https://www.suntory.co.jp/news/article/14037.html
3) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023

4) BMKELABRBERAED Y AVILICET B (58E) (20165F10A210), SEEH BERBRBVEITHFERAIN TVWSN(FIRTSAF VU221V TY,
https://www.maff.go. |p/|/studv/shokuh|n -youki/pdf/08sanko_siryo.pdf

5) N"AATSRFVHBAO—RT YT (202151 8) (ERADETY T HER), http://mww.env.go.jp/recycle/plastic/bio/pdf/bioplasticRoadmap_210329.pdf
6) NAATRAERRYIFLUTLIZL—LDLCA, FIEER. FETEIAARLCAZRMARRRFEEE £ (201243 7)), https://www.jstage.jst.go.jp/article/ilcaj/2011/0/2011_0_22/_pdf/-char/ja 2 1
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https://www.upm.com/about-us/for-

media/releases/2020/10/the-construction-of-upms-

innovative-biochemicals-facility-starts-in-germany/

https://www.avantium.com/press-releases/avantium-

successfully-produces-polyesters-with-its-plantmeg-

from-the-ray-technology-demonstration-plant/

https://www.avantium.com/press-releases/cosun-

beet-company-and-avantium-join-forces-with-the-

ambition-to-produce-plant-based-glycols-from-

sugars-forces-with-the-ambition-to-produce-plant-

based-glycols-from-sugars/

https://www.avantium.com/press-releases/life-cycle-

assessment-shows-avantiums-plantmeg-cuts-

carbon-footprint-by-up-to-83-over-fossil-based-meg/

https://www.lanzatech.com/2021/09/23/carbonsmart-

inside-and-out/

https://www.coca-colacompany.com/press-

releases/coca-cola-changchun-meihe-and-upm-

cooperate-to-commercialize-next-generation-

biomaterials

https://www.coca-colacompany.com/news/100-

percent-plant-based-plastic-bottle

https://jp.mitsuichemicals.com/jp/release/2021/2021

1028_01.htm

https://www.suntory.co.jp/news/article/14037.html
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https://www.scgpackaging.com/en/news/scgp-x-
origin-materials-to-mutually-develop-world-class-
innovation-bio-based-plastic-from-eucalyptus-
woodchip-transforming-renewable-plants-into-bio-
pet-plastic-addressing-sustainability-challenges
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1) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023

2) HBE. ESMH LY. MAERVBMABEISHE
3) Ana Morao and Frangois de Bie, “Life Cycle Impact Assessment of Polylactic Acid (PLA) Produced from Sugarcane in Thailand”, Journal of Polymers and the Environment (2019) 27:2523-2539 25



PLA:BGAE. MAHMOHR

PLAD i A £1%5,000h 2/ RTE THRBL TS, 2019F LIRIEKEN DA TR TR/ Do DAL EMNL TLY
%, (TotalEnergies Corbion #tA32018F R &Y A A THOPLARLEZFAIR)

# A B IZ2019F LIE LR LTHY. 2018FE NS DSEM TH2E LLG-TULVS,

PLAMMAEDHR PLA#g A B (D #HEF

7,000 600

6,000 oo |
. 5000 r
R B O O E N . = 400 }
A i
£ 4000 [ .
>~ BB BB E=RBREBERERRERR" M 300 f
., 3000 g
/./ — 200 F
= 2,000 t

1,000 100

0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
REE mEE et mro ——kE —e—E 54 —em2TH (ZOHED)

(8BS . B S EE 26



PLASEEDREYIR

BRETYY

NatureWorks
(KE)

TotalEnergies
Corbion

Ja— A7
Ls

Bioworks, I —
ILEDAY

LG Chem (%
=) - ADM (%
=)

Jindan New
Biomaterials
(FRE) . Sulzer
(RAR)

University of
California San
Diego CKE)

PLAIZASE)ILO—RFREL-aV RO YN ERM
TPLANEO % T,

2024FF TIZAAIZTASF U DPLARLE TSV E
BRI I EERE,

HRNDTINILI)F AL LB EPLAR % 0R5T
RIS (RRNSURT7IO—FILYUBE MBS ES
20%EYHT),

HBEA _HBIERRZAV S FEPLAEELD
HEFAEZRG.

PLAfE# PlaX Fiber 4 8em £, AR KR VR
NERIBHEFZBHELTERIRE,

KEA) /MY EODD BEIE (EEISHM
VY RUPLA(EETSAR) DRETSUNEREERT
TEo, 2025F ¥ ~ 2026 FEFHICHITTERMNTET
T5FE,

Sulzerld. FLEE &K F D Jindan New
BiomaterialsIZPLAM 4 FE B fiT & {2t 35 5249 % %
#%5L7=, Jindan New Biomaterials|&A R & (C$73%d
LIiHTSulzerDSA4 U REFRL. EB®EKRTH
5000k DPLAZ A ET HFE. PLATEIZERE
&R, MiEELEICERINS,

PLA, /)LO—XHEDRKALM ., K TXTILOR
YFaEL WS T-IE R ERREMMERM . i
#ILURLI MR M E NS —DIC AN, B
TlAh BB EE1T o=, ILO—RXHED KA
#IIXHI3H TREICEDESIN=A, RYZLEEIE
428 UL E R EELE WS EARER SN T,

2021%4A198

202156 A2H

20214108 25H

20225 1H248

20225 1H25H

2022%8H16H

2023%5H24H8

2023%5H24H

https://mww.dentsutec.co.jp/news/2021/20210419/

https://mwww.natureworksllc.com/News-and-
Events/Press-Releases/2021/2021-06-02-2nd-Plant-
announcement

https://www.totalenergies-corbion.com/news/luminy-
pla-made-from-chemically-recycled-feedstock-now-
commercially-available/

https://jp.ricoh.com/release/2022/0124 1/

https://assets.website-
files.com/6079003914412d41163590e3/61ef41bb83
4cff2e3bel895e 2022.1.25Press%20release.pdf

https://www.lgchem.com/company/information-
center/press-release/news-detail-9095

https://mwww.sulzer.com/-
/media/files/news/2023/230524 sulzer signs agree
ment_with _jindan new biomaterials.pdf?sc lang=e
n

https://journals.plos.org/plosone/article?id=10.1371/j
ournal.pone.0284681

27


https://www.dentsutec.co.jp/news/2021/20210419/
https://www.natureworksllc.com/News-and-Events/Press-Releases/2021/2021-06-02-2nd-Plant-announcement
https://www.natureworksllc.com/News-and-Events/Press-Releases/2021/2021-06-02-2nd-Plant-announcement
https://www.natureworksllc.com/News-and-Events/Press-Releases/2021/2021-06-02-2nd-Plant-announcement
https://www.totalenergies-corbion.com/news/luminy-pla-made-from-chemically-recycled-feedstock-now-commercially-available/
https://www.totalenergies-corbion.com/news/luminy-pla-made-from-chemically-recycled-feedstock-now-commercially-available/
https://www.totalenergies-corbion.com/news/luminy-pla-made-from-chemically-recycled-feedstock-now-commercially-available/
https://jp.ricoh.com/release/2022/0124_1/
https://assets.website-files.com/6079003914412d41163590e3/61ef41bb834cff2e3be1895e_2022.1.25Press%20release.pdf
https://assets.website-files.com/6079003914412d41163590e3/61ef41bb834cff2e3be1895e_2022.1.25Press%20release.pdf
https://assets.website-files.com/6079003914412d41163590e3/61ef41bb834cff2e3be1895e_2022.1.25Press%20release.pdf
https://www.lgchem.com/company/information-center/press-release/news-detail-9095
https://www.lgchem.com/company/information-center/press-release/news-detail-9095
https://www.sulzer.com/-/media/files/news/2023/230524_sulzer_signs_agreement_with_jindan_new_biomaterials.pdf?sc_lang=en
https://www.sulzer.com/-/media/files/news/2023/230524_sulzer_signs_agreement_with_jindan_new_biomaterials.pdf?sc_lang=en
https://www.sulzer.com/-/media/files/news/2023/230524_sulzer_signs_agreement_with_jindan_new_biomaterials.pdf?sc_lang=en
https://www.sulzer.com/-/media/files/news/2023/230524_sulzer_signs_agreement_with_jindan_new_biomaterials.pdf?sc_lang=en
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284681
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284681

PLA:SEEDRE YOI R

Bluepha(#H[E). « A&AREYELETHSBluephalk, PLAXEFTTD 2023%5H29H https://www.totalenergies-

TotalEnergies TotalEnergies Corbion(A 5> 4)I&. RET®D corbion.com/media/3spfsil5/bluepha-and-
Corbion(45> PLAIPHAR—RE R BETSRAF VI DHIGEAE totalenergies-corbion-collaborate-to-advance-
) MRS 5= DEEMOU)IZFRENLT=, sustainable-biomaterials-solutions-in-china.pdf

m#t M Bluepha® Polyhydroxyalkanoates (PHA)&
Luminy® Polylactic Acid (PLA) D4 E =% D HiffT
ZHAEDLE . BEENIAR)T—DHEKETED

BHLEEHMNET D,
TotalEnergies  « TEAMARERERICESNT, HRLERIEETSRAFY  2023F6H19H https://www.totalenergies-
Corbion (5> VEBRIEMTOLEM (EEERAHRIE(EN 13432)F = corbion.com/news/compostable-bioplastics-
) (¥R EFAHEAE{E(NF T51-800)32E#H1GLT= PLA, biodegrade-in-real-conditions-study-confirms/

PBAT. & T oREDHETREIN-a%
M) DENEREREZEREL:-. RENSINEL-BH
BREME LVN\AFEEY20b L, HREETHER
|EEF323kgZEFEALT=, 2022F10 A h 5202342
BETO4hARBICh=->TEREINT=,

BE-BREEX - 4S£5@BUTSAFVIENREIIERZANT.HE 20234F7A3H https://www.naro.go.jp/publicity report/press/laborat
SRR =R 5 A DHITEIZFERITHMAEDENELEERERT ory/niaes/158894.html
B IWFILILD D EEIRSE S HEEERIEL = A

FOEPHICEETIBBEND BT HERPAE

M ESRETILFI4ILLIZERESNAPBSA,

PBS. PLA, PBATOCINGHFREE L= T4V LE DR

FTEHIENERSINT =, PaEEEERZTILF IAILLIC

BT LR HIZIEXTIAILLDEBENTMNST-

O, FHENEOLRMIVYT THRERETE, NIE

FHDOEREILHFFINS,

28


https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/news/compostable-bioplastics-biodegrade-in-real-conditions-study-confirms/
https://www.totalenergies-corbion.com/news/compostable-bioplastics-biodegrade-in-real-conditions-study-confirms/
https://www.totalenergies-corbion.com/news/compostable-bioplastics-biodegrade-in-real-conditions-study-confirms/
https://www.naro.go.jp/publicity_report/press/laboratory/niaes/158894.html
https://www.naro.go.jp/publicity_report/press/laboratory/niaes/158894.html

PLA:JEFEDFEYI R

Bioworks. LG «  MHIFIVEADEREHKRELFMHEL. RUELEEZ  2023F8H28H https://bioworks.co.jp/uploads/2023.08.28 Press-
b= (52 E) R ETBIPlax™ i | DOBF. BRFETHET 5. release.pdf

PlaX™f# (XPLAIZ/NAF T —O X W BHFEL-4EW

HEXDRME|EZMA-FHM T, BIFEDEBHEHEDK

BLELTTZNUIL B THEAIN TS, SBF R &

TRYABOEFENLAL TS H, LGIEZREXE

DHEVBERBEOAERIIHICTEEINDIRYIED

A% Z (A ETPlaX™ i DR ENLEELE

69, IBIZ, PlaX™#i# o BRER LK P HT54

FI—AEE RFEREICKIMEREZINET S,

1Ja— . EMHBEFEOPLAZIMEOBEEFRCO2F Akt 2023F11A78 https://jp.ricoh.com/release/2023/1107 1
THRASEIPLARIOBREMIAS—FEERL
THELT-BHBN., A b—aA—hERERNFRIETHDOH
ARHBIERASINT-, EiEEERELTILALI6B ML
11 ABERFES NS,

29


https://bioworks.co.jp/uploads/2023.08.28_Press-release.pdf
https://bioworks.co.jp/uploads/2023.08.28_Press-release.pdf
https://jp.ricoh.com/release/2023/1107_1

B PHAGRYEROFS7ZILAVER) . MEYORETOERIZEYEEINDLI00%/ N N\LATABEDORHIETHY . E/7—
DFIEFFO, FOHAEOLE XU LN T—30 NN TFEL., EEENEA S (PHB., PHBH, PHBVE),

PHADERE £/~ —DRIEBEICIRCTUTOXSIZH SN, HHENELS,
« 52$8PHA...P3HB. P4HB. PHBV. P3HB4HB. PHB3HV4HV

« h$EPHA...PHBH., PHBO. PHBD

« REPHA. R LBIEENTFHE

B PHAIZE S EEATWNZETHLON, —EA—H—DPHAIL., 12 E D FREDEENBLLEEE D EEDFRIIZ
BLTULS (TUV AUSTRIADTOK biodegradable MARINEJE2EE)

BRI ETE, BR)DRADPHBHO R EZ T TS, PHBHIL., FRUTFL > (PE) R TOEL Y (PP) IZEEBIL -8R
BRRJIXTILTHY., hOESEEHELVEE S FEELSL. BRETOIAVRAMEREKF TO R BREIZENTL
%, —H. MDESEMEBBELYIETIKAELUILKKL F-. HEEROBERLEEEZLEZLETHENBEEDF|HNT
EH0 . LOREWNST=TDAIIVLRARIZITTES PERSPPORBREIEELT. BE - T REM. BEBERNEM . REH S
BERLWLWARIZFERTES,

e RYEROXS 7 ILA B (Polyhydroxyalkanoate, PHA)

NAFTAHFE © TENAFTRHEE

&R c HY. BVELNBHEEFOILTHON, BEESNBHURMEZMEL TV IBELEET S,
[R5 -8k o BEOHMIEEFREELT. MEDDORBETOLRICKYRYT—FETEEEESNS,

X Rk o TIRFYYE RV FL—%F

HRATOREREHY - #98.7Hk> (20224)

>

(SBARHDEEEEAIESTF o SHIZ2024FI22F b ADIHERAEFE SN TINS, )
FHEESED + Danimer Scientific K[E) . Newlight Technologies (KE) . 1rA (BA) . CJ CheilJedang Corp. (8[E) . Tianan
Biologic Material (F2[E) . RWDC Industries (> H7R—)L)
LCCO #EHHE « -2.3~6.9 kg CO2 /kg?
(H8)
1) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023
2) J. Cristobal, et al., “Environmental sustainability assessment of bioeconomy value chains,” Biomass and Bioenergy (2016), 89:159-171, 30

http://www.sciencedirect.com/science/article/pii/S096195341630023X



http://www.sciencedirect.com/science/article/pii/S096195341630023X

PHA: E3RERR

ﬂ e

Danimer PHBH EERE 20214 9,000 H{/¥.XiE. - 7OT7HBEBRICREITHyundai
Scientific 202242Q 30,000 HEAER4E Oilbank (32[E) &1,
+ TotalEnergies Corbion&i2#L
PHAEPLAD T LU RBIEEZRE
Fﬁﬁo
*E. RwWDC PHBH KE HE I (B 20204 5,000 . tiE. - Kimberly-Clark& & AN
< >#  Industries BRmE 20254 105,000 HERRE B TiRiE
R—IL il 21) FHE SHE
R—IL
KE Newlight PHB KE CO2E U 20204 5000 TiE. #E{E « TJOvsFr—oiEHiTEE®
Technologi AR ~2025% 23,000 E|MBUVRAEDERTYTIZH
es (+5IRIE B fRrZ BRI 6E
SN hxAh PHBH B IN—LGH, 20244 20,000 @@¥. tiE. « CO2hLNEALETOERLEHFE
BERAH 20304  20~30F HEARME th
FE Bluepha PHBH HE /9. & 20225 K 5,000
SHE 20274 75,000
th & TianAn PHBV. FE kryEQOD 20204 2,000 HERRIE
Biologic PHB HED ~20254 10,000
Materials TE
BE CJ P3HB4HB A F+ kHE[QD 20214 5,000 ¥ . +1E. - Metabolixf(t DEiEER, X
CheilJedan T JEHX 20254 65,000 HEAR1E (A4t EIZH/NMRETSUMNERRE
g DHE 20304 300,000 HP&Y.ZREEHE - FERMEPHAZEET HHE—D
(HER—2) BEHPTILHER o
TEHLY)
F13a  Nafigate PHB FIa EBRH 20204 1,000 o 20224F . 20244, 20264F (&l
BERENILKFE
(Hi88)

-Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021

- &4tHP

*CJ CheilJedang$tIZ DL\ TIL, RDOREHS BB : http://www.businesskorea.co.kr/news/articleView.html?idxno=82065 . http://www.businesskorea.co.kr/news/articleView.html?idxno=54358

31



http://www.businesskorea.co.kr/news/articleView.html?idxno=82065
http://www.businesskorea.co.kr/news/articleView.html?idxno=54358

PHA : R H{& (Go!PHA)

« PHABAEG®EENSLELHERFR(GO! PHA) A2019FEIZHREL. EETEELGNORMEAR. TEAKEED
T3,

FC E N3
©BYK 105
o & L

W
- "‘b Y sloextex o6fY suesha  JBOSK.
PHARRHE {5 GOIPHA
Iahqntm SDI pLasTics danlmer" }‘mib FARREL POMINI n

2% <2

@;}. Global Organization for PHA
»GO! PHA (Global Organization for PHA) ) aolortech FERRERO [~ Genpak t;:‘) Genedis KaNBKA
A
>2019E RWDC @
=R ..
> 50*:': (2024E3ﬁ H#,.“) @X"".TE.".‘BH“E w PoI?E:[ié &) ScIon NAFIGATE | ) SHELLWORKS
PMICTATIVIAN—BMALTLS N
° E&%gj 2 pEPSICO 6ENMAT wddc &g prOdir- Tesgr |
>EREDNR-DE—TE
>WHETATSLDRIE Pra} MARS 3Mazon Bailla Drorac o %
> LHEE (ARUMIBFETLEST—23))

3D PAQUES Taghieet = reb 5 8 %

-lngewty =
delsci #Biotic

X ERLUSMTATIVI A N—HTFHE

(H$2) GO! PHA, https://www.gopha.org/ 32



https://www.gopha.org/

RWDC Industries
(KE- U HR—
JL) . Kimberly-
Clark CK[E)

Fashion for Good
(FZ24%)

DanimerScientific

CRED.
TotalEnergies

Corbion(F5>4)
ESE=F )

Lotte Chemical

(=)

CJ CheilJedang
(3E)

Newlight
Technologies (k
E) - CNX CKE)

R (EAR).
Bluepha(H[E)

Yield10
Bioscience CK[E) .
=EBEE

PHA: B DFEYIR

PHAZFIAL-E MR TIRE, S&5FM T,
BREHTTHFE,

PHAR##BAF O /M The Renewable
Carbon Textiles Project]Z3I56 EIF,

PLAEPHAD T LV R#tEE D BB TIRIE,

PHBH®D &l & fE HAE2024F1 B2 A VI E(Z1E
38 (BE77E%1%5,0000 /4 + Fr#R E%(#15,000 >/
),

2023FF T2, HRVDIL B E BB FEPHAR E
BifiORFEETTL. EXLEBIEITFHEZHEK.

AVRRS T DTS5 (EES,0008) TPHAD
— @ THHP3HBAHBD & EEFRA,

CNXDE=FDEEXETBMSHEINDIAFI %
EIRL . FHEHETNewlight N FEEEE REIZ LY
PHAZ®&9 H5HE,

Bluephah\&li& 9 5PHAMD B A5 TIRIE,

HAYFHEEEET BPHADORKET—r T4
[2DOWTCHHERBITHEIETE.

20215%6A7H

202146H10H

2021411A9H8

20225 2RA7H

202252 A8H

202254 H28H

2022%7H148

202248H

2023%1H13H

https://kimberlyclark.gcs-web.com/news-
releases/news-release-details/kimberly-clark-
partners-biotech-innovator-rwdc-design

https://fashionforgood.com/our news/fashion-for-
good-launches-the-renewable-carbon-textiles-

project/
https://ir.danimerscientific.com/news/press-

releases/detail/56/danimer-scientific-and-total-
corbion-pla-collaborate-to

https://www.kaneka.co.jp/topics/news/2022/nr22020
71.html

https://www.bioplasticsmagazine.com/en/news/meld
ungen/20220218-Lotte.php

https://www.prnewswire.com/news-releases/cj-bio-
inaugurates-5-000-metric-ton-polyhydroxyalkanoate-
pha-facility-in-pasuruan-indonesia-301534741.html

https://www.prnewswire.com/news-
releases/newlight-and-cnx-announce-strategic-
agreement-to-capture-methane-emissions-for-
production-of-aircarbon-301586305.html

https://Mww.chori.co.jp/ir/library/shareholders/pdf/kab
unushitsuushinno76 20221221 .pdf

https://www.yield10bio.com/press/yield10-
bioscience-and-mitsubishi-corporation-sign-mou-to-
evaluate-the-establishment-of-a-partnership-to-
supply-offtake-and-market-camelina-as-a-feedstock-
oil-for-biofuel

3


https://kimberlyclark.gcs-web.com/news-releases/news-release-details/kimberly-clark-partners-biotech-innovator-rwdc-design
https://kimberlyclark.gcs-web.com/news-releases/news-release-details/kimberly-clark-partners-biotech-innovator-rwdc-design
https://kimberlyclark.gcs-web.com/news-releases/news-release-details/kimberly-clark-partners-biotech-innovator-rwdc-design
https://fashionforgood.com/our_news/fashion-for-good-launches-the-renewable-carbon-textiles-project/
https://fashionforgood.com/our_news/fashion-for-good-launches-the-renewable-carbon-textiles-project/
https://fashionforgood.com/our_news/fashion-for-good-launches-the-renewable-carbon-textiles-project/
https://ir.danimerscientific.com/news/press-releases/detail/56/danimer-scientific-and-total-corbion-pla-collaborate-to
https://ir.danimerscientific.com/news/press-releases/detail/56/danimer-scientific-and-total-corbion-pla-collaborate-to
https://ir.danimerscientific.com/news/press-releases/detail/56/danimer-scientific-and-total-corbion-pla-collaborate-to
https://www.kaneka.co.jp/topics/news/2022/nr2202071.html
https://www.kaneka.co.jp/topics/news/2022/nr2202071.html
https://www.bioplasticsmagazine.com/en/news/meldungen/20220218-Lotte.php
https://www.bioplasticsmagazine.com/en/news/meldungen/20220218-Lotte.php
https://www.prnewswire.com/news-releases/cj-bio-inaugurates-5-000-metric-ton-polyhydroxyalkanoate-pha-facility-in-pasuruan-indonesia-301534741.html
https://www.prnewswire.com/news-releases/cj-bio-inaugurates-5-000-metric-ton-polyhydroxyalkanoate-pha-facility-in-pasuruan-indonesia-301534741.html
https://www.prnewswire.com/news-releases/cj-bio-inaugurates-5-000-metric-ton-polyhydroxyalkanoate-pha-facility-in-pasuruan-indonesia-301534741.html
https://www.prnewswire.com/news-releases/newlight-and-cnx-announce-strategic-agreement-to-capture-methane-emissions-for-production-of-aircarbon-301586305.html
https://www.prnewswire.com/news-releases/newlight-and-cnx-announce-strategic-agreement-to-capture-methane-emissions-for-production-of-aircarbon-301586305.html
https://www.prnewswire.com/news-releases/newlight-and-cnx-announce-strategic-agreement-to-capture-methane-emissions-for-production-of-aircarbon-301586305.html
https://www.prnewswire.com/news-releases/newlight-and-cnx-announce-strategic-agreement-to-capture-methane-emissions-for-production-of-aircarbon-301586305.html
https://www.chori.co.jp/ir/library/shareholders/pdf/kabunushitsuushinno76_20221221.pdf
https://www.chori.co.jp/ir/library/shareholders/pdf/kabunushitsuushinno76_20221221.pdf
https://www.yield10bio.com/press/yield10-bioscience-and-mitsubishi-corporation-sign-mou-to-evaluate-the-establishment-of-a-partnership-to-supply-offtake-and-market-camelina-as-a-feedstock-oil-for-biofuel
https://www.yield10bio.com/press/yield10-bioscience-and-mitsubishi-corporation-sign-mou-to-evaluate-the-establishment-of-a-partnership-to-supply-offtake-and-market-camelina-as-a-feedstock-oil-for-biofuel
https://www.yield10bio.com/press/yield10-bioscience-and-mitsubishi-corporation-sign-mou-to-evaluate-the-establishment-of-a-partnership-to-supply-offtake-and-market-camelina-as-a-feedstock-oil-for-biofuel
https://www.yield10bio.com/press/yield10-bioscience-and-mitsubishi-corporation-sign-mou-to-evaluate-the-establishment-of-a-partnership-to-supply-offtake-and-market-camelina-as-a-feedstock-oil-for-biofuel
https://www.yield10bio.com/press/yield10-bioscience-and-mitsubishi-corporation-sign-mou-to-evaluate-the-establishment-of-a-partnership-to-supply-offtake-and-market-camelina-as-a-feedstock-oil-for-biofuel

PHA: G EEDREYHI X

__

=EEHRERE.E PHA7§\ WERBEESHEEZEDODIENCEYES 202343H10H https://www.mgc.co.jp/corporate/news/2023/230310.
HBE KB PAHFTEBEINTLAN, ERILIZIFXEST html

2 HERERERR L\ﬁib\:tb\& RINEE/ T4T A MEE R DR

EFERMARRE. A BT TS, PHADSTEDRINEE/ T4T5 A

FFRMERT UMEERDRIERDBEFE MICIZEULE L VE

BHEEERTMHEH>THRY., EHREEICEND
ELSBEEROIEADLMY ., RERBEMN
Scientific Reports(Z#8 & 1=,

h3A, JALUX o NRHEDBMENAARY)T— Green Planet®] 2023438248 https://www.kaneka.co.jp/topics/news/2023/nr23032
(PHBH) &8 M7« /L LEBME ., JALFIHZEES 41.html
ANEVR-TLITISOUDTRESNSEHIZEFY
DEMIZIRA, BRDOERLEIZGreen Planet®
T4V LERWSEHIELTIIERM, 55,
JALUXIZBEIZBLUESKY [E&#7: £ IZGreen
Planet&l S ayEL S \wFERELTLNS,

A . Cx47— - 2023F4R LR, IRFEEARKRTILAIEET S 202343H31H https://ww.kaneka.co.jp/topics/news/2023/nr23033

LB ARRTILE IRTIVT S« TRENLHEHESN S ERRH 11.html
FIORABARART ZRAWT., hRDELEENAAER)<— [Green
LX) Planet® | (PHBH) & X kO—%&EL ., RTILIC

RET 5, TD&. SHEMNICHRIEREEAT D

B GELIT5,
Lummus s IVUZTIUTfETHSLummus Technology 2023%F4F12H https://www.lummustechnology.com/News/Releases/
Technology. CKE) ENAATH/BO—TETHAHARWDC Lummus-and-RWDC-Industries-Sign-MoU-
RWDC Industries Industries CKE) A9 A—/\ )L TOPHA BT Accelerating-P

AT HEE (MOU) Z#EkELT-, PHAKL EZE D

EB95HELTLNS,
Trinseo CCkE) . o PHADEREAMTIZEET B/ 8—hF— T &, 20234588H https://www.rwdc-industries.com/trinseo
RWDC Industries RERDBUMIEOTE, TEOBFRETED
(KED g%ﬁlﬁﬁfcilf')73—7"4>7"£—ﬁ5-?‘%>:&%_‘—E?’é‘

34


https://www.mgc.co.jp/corporate/news/2023/230310.html
https://www.mgc.co.jp/corporate/news/2023/230310.html
https://www.kaneka.co.jp/topics/news/2023/nr2303241.html
https://www.kaneka.co.jp/topics/news/2023/nr2303241.html
https://www.kaneka.co.jp/topics/news/2023/nr2303311.html
https://www.kaneka.co.jp/topics/news/2023/nr2303311.html
https://www.lummustechnology.com/News/Releases/Lummus-and-RWDC-Industries-Sign-MoU-Accelerating-P
https://www.lummustechnology.com/News/Releases/Lummus-and-RWDC-Industries-Sign-MoU-Accelerating-P
https://www.lummustechnology.com/News/Releases/Lummus-and-RWDC-Industries-Sign-MoU-Accelerating-P
https://www.rwdc-industries.com/trinseo

PHA: B DFEYIR

__

Kolon Industries,
Kolon Global (5
=), Paques
Biomaterials (45
)

Bluepha(#[E).
TotalEnergies

Corbion(#+ 5> %)

Lummus
Technology (K
[E) . RWDC
Industries CK[E)

Mango Materials

(RE)

Kolon IndustrieshY, FIL—TR& T DEFH 4T
#HHKolon Global, B&UA TV FDRAE—RTv
JT#H%Paques Biomaterials&, £ EETSR
Fv9 (PHA) D& EHMRAFKICHAITI-=#RT
fREEXFEE LT, Paques BiomaterialsD & &
BREMNLPHAZEIE T HEflTZH LI1Z. Kolon
NEREEYZRH LT HPHAD K E 4 EH T
R T HETE,

EREYEEETHSBluephat, PLAXEZETT
STotalEnergies Corbion(A 3> %), FET®D
PLAIPHAR—Z & SR T SR F v I DHiEE
AZEMNRT 5= DEEMOV)IZFREILT =,
1%t M Bluepha® Polyhydroxyalkanoates (PHA)
ELuminy® Polylactic Acid (PLA) DA EIZRS
EifiztAEHE. S/ \1FRIT—DFH
ZEHDHILEEH E’]J:Té

IO =FT % THSLummus Technology
CKE) ENAATH/00—0%¥THDHRWDC
Industries (K E) APHAQ BE LT O—/\ILSA
TURELKT H=OICHERFE -EERHEH
#4E#ELT=-, PWDC IndustrieslsEERBE 2L
HEM S D ihZE R ¥ &L THEAR{E AT REA Solon™
PHAZSE9 %,

HITHIL=ZT MDA —RR)—HEKNIBIF(ZE 1+
BDEIEFRMNTERL. §&. HIKWLEBETHOND
A %R ELT-PHA(T S K% : YOPP+) M &l
ERBREITD,

2023%5H23H

2023%5H29H

202349A5H

20234 11H15H

https://www.kedglobal.com/chemical-
industry/newsView/ked202305230005

https://www.totalenergies-

corbion.com/media/3spfsil5/bluepha-and-

totalenergies-corbion-collaborate-to-advance-

sustainable-biomaterials-solutions-in-china.pdf

https://www.lummustechnology.com/news/releases/I

ummus-and-rwdc-announce-agreement-to-

accelerate-and-scale-pha-production

https://www.mangomaterials.com/mango-materials-

celebrates-launch-of-first-of-a-kind-technology-with-

historic-ribbon-cutting-in-vacaville-california/

35


https://www.kedglobal.com/chemical-industry/newsView/ked202305230005
https://www.kedglobal.com/chemical-industry/newsView/ked202305230005
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.totalenergies-corbion.com/media/3spfsil5/bluepha-and-totalenergies-corbion-collaborate-to-advance-sustainable-biomaterials-solutions-in-china.pdf
https://www.lummustechnology.com/news/releases/lummus-and-rwdc-announce-agreement-to-accelerate-and-scale-pha-production
https://www.lummustechnology.com/news/releases/lummus-and-rwdc-announce-agreement-to-accelerate-and-scale-pha-production
https://www.lummustechnology.com/news/releases/lummus-and-rwdc-announce-agreement-to-accelerate-and-scale-pha-production
https://www.mangomaterials.com/mango-materials-celebrates-launch-of-first-of-a-kind-technology-with-historic-ribbon-cutting-in-vacaville-california/
https://www.mangomaterials.com/mango-materials-celebrates-launch-of-first-of-a-kind-technology-with-historic-ribbon-cutting-in-vacaville-california/
https://www.mangomaterials.com/mango-materials-celebrates-launch-of-first-of-a-kind-technology-with-historic-ribbon-cutting-in-vacaville-california/

W ONJEEEL 4T AT A—IL(1,4-BDO) DEESICKYERESNDIEREETSIRAFVITH D, —BRGEDEETS
AFVIDEMTIEMEENEL, T, BHFLORBENTVELSIFEHZRLTLSY,

B=FTINLER) DERERDNAAIABRDANIEERANDZETNAFIREZ#50%EL =/ 1A PBSZHEL
TW5, T, BHEIZTOE B %N Z 1=PBSA (Polybutylene Succinate Adipate) H BEIL TLV5,

2 FR RYTFLoH 9L %—k(Polybutylene Succinate, PBS)

INAFTAHE AL BEIRBEEIEE S /N 1T T XH kK

£ ofEY - HlY
R4 Bli% cN\JFEELA-THDF—)L(1,4-BDO) DHEEIZKYHE,
s ANIEEFEINAA R RIELIz/NNAAPBSHA EFHEN TS, 1,4-BDOH/N\A AT RIEL . 100%/ N1 A T AHFED /A

A PBSHRAEMNEDH LN TILNS,

FHRA® CEBERAEM(RILFIAILL MKERL—FEF)  JUITABEBE (D) — FhyT . AkO—) AVRRAMNYS
TmED

HATHREREAN? « #9278k (20224F)

FHEEPEY «PTT MCC Biochem (%4) (Z=Z4~3AJLE PTT Global Chemical(%4) D& Ff1{%). China New Materials

Holdings (1 [E) . Anging He Xing Chemical (#1[E) . Zhejiang Hangzhou Xinfu Pharmaceutical (Ff[E) .
Xinjiang BlueRidge Tunhe Chemical Industry Joint Stock (#[E)

LCCO, HiH & « ER

()
1) =4 3HJL (#%)HPIBioPBS| https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html
2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2022

36


https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html

B PBATIIBASFtt (FA/Y) A HFELI-EWE R EEEE T SR - FEERIRIIATILTH D, RGN SE VTR
BOIEABHT, BEEOMEREEPEREIZEN ., -, thDESFEEBIEOR)IATILEOTLUREEIZE
nTus,

B —EMICIXIEEEBERETHY . IRMNATHEN TSSO, O ESFEERIEDTLURFIELTEZLFEHh b, BiK
Tlk. EBERTILFI/IILLEIZFIHESN TS,

2 RYTFLF7OR—,FLI%L— (Polybutylene adipate-co-terephthalate, PBAT)

NAATRHE AL BRERBXRELIEEDNAIAFTRAHEEK
SRR *HY
[ - B cTLIBIIEE. 14-TROA—IL  TOEVBEZRESSETHRET b,
*14-TRUTF—ILDNAF T RIEEN BB NAA T RABARDPBATE LTSN TLVS,
T A& BMEEBEM (RILF I ILL, BHRD—Mh) . T REEEM . ECHERE. ERBHAE
HRATOREEENY « #9107 k> (20224F)
FThHEEPED *BASF(F4*Y). Novamont (4#4!)7). Kingfa Sci. & Tech. (F[E). Xinjiang BlueRidge Tunhe Chemical
Industry Joint Stock (F1[&) . Jinhui Zhaolong High Technology (&)
LCCO, HHHE N

(HHi 1)
1) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023 37



INMAPA =

B PA GRYZIR, BIZF40OV) &, PEIREEZELDORYT—DI73)—T. MBAMZIZBNE-TSAFYITHS, 12EL<
(T2 DDE/I—EBREAEL., IDUENNAATRABAETHNIZ/NNAAPALLED  INAAIREIX, INAFAPADTELE
[Z&H>TEAY40~100%TH B, BB DINAAPADZBIIEE/T—DREHOCLIHFICHELTLNS,

v EII—DB1DDINLAPADHFI
XE/I—DZEYDALIT, RENEBERBE. &N\ 14<

Hh7a554 L PA11 AHETHAIEETRT , B/ 7—LIHEUEENEXE. RE
(2L /N AT RHEE) HOBIMERLTEY., EENIPAD B IRIZRBEN D,

v EII—H2DDINAAPADH

SHILRUEE PA1010 PAMXD10
(BR /(AT REEK) (SE2/N\L(ATREEK) (SE2/N\A(ATREEK)

PA1012
(SEE/N\AAIRERK)

PA10T PA11T
(BB /A REK) (BB /NAA T REHR)

BEE. /\MAPAIXRARICHI->T. DY -#EEHZEERIRT H-ODFERELTNNAMATRIZHXEXTHE/Y—[RHHLHA
WoNTHEY., TORBELTNNAMAIRTIAFYIEL TS (BRREESE)DELTLS, NMAPAITEEFEHRAINS
It R ERBFPA(PA6YPAGGE) EITHEBEMNRERLL-HO. KBEICH->TIIHZRIZYMHE - HEEMFDRIINA VN ELLS,

38



INFAPABE ()

IN AR FZK (Bio-polyamide, /817 PA)

INFATAHE cFTEBNAATRBE., R /INAATRAAFE UNAFTREL0~100%)
£ R « 75l
[R¥ -8k cPAIZIZET UMM LEIET BN\ UL E  EYBEEEERNS,

FHERAE *PALL.../\Ya>QARIEA—HIN—  TOHADKRT4Fvy7 . BEIEORPERE. RX—#HEF, EFHHA (REE
)RR TARATLAER () ILYE—)D

* PALOT... EX-EFEiem. HEIEE A

« PALLT... B -BFE M. FER&E

HATOREREN « #9255 k> (20224 )2

FhHBENEY « Arkema (75> X)...PA11. PA1010. PA610

« Evonik (F/*Y)...PA1010. PA610. PA10T

* BASF(FAY)...PA610

« Dupont (k&) ...PA1010. PA610

* EMS-Grivory (R4 X)...PA1010. PA610

+HL(HXK)...PA610(TSVKR4: 7I5V)

s A=FAH(ER)..PAIL(TSURA:F A AY)  PAIOT (TS K4 Eavh)
cHEMH(BXR) ... PALIT(TSFRE /A\/AF7ZR)

c ZEHRLFE(BXK)... PAMXDI0(TSUKRE  LOYRE—)

LCCO, HiHE + PA1010...4.0 kg CO2eq/kg¥
* PA610...4.6 kg CO2eq/kg?

EE
B

DREAEZ. [Pz—LE@mAL0T ARBEDEDHRRAF YU REF I SHRLBEMRA FE 25— (2013), https://cs2.toray.co.jp/news/tbr/newsrrs01.nsf/0/83BOAAB4A3CAF3A549258
3530034927A/$FILE/sen_158_02.pdf

2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023

3) B#HPKY

4) Evonik#tHP, VESTAMID TERRA, http://www.vestamid.com/product/vestamid/en/products-services/vestamid-terra/ 39



http://www.vestamid.com/product/vestamid/en/products-services/vestamid-terra/

\M1APAGEEDRE YOI R

___

Genomatica

(KE)

Arkema (77>
)

b B St i 252
s RIPNESC PN
F(BR), L
ITBUEAN IRIR
BAEREHE
(BA)

Solvey (X)L
)
Covestro(F4
).
Genomatica
(KED

BASF(FA)
%

ARKEMA (TS
VR)

HRETYOH T, PA6D EFEHEHEEE TN R —
JLTHEE,

2022 ROV AHAR—ILICPALIDEFH TEEIL
LIFREtEEZHREK, Chic&Y . SitaLEREHIFLS
EIZREFE,

RET/NAAPALLOEE TS MR F E (2023
F~),

WERDPALYSMHE- S HFBETHYNDOEIZE

FNDHIEBERTHMMSND/N\(FPAZRSR. BF

ﬂﬁ?L*E?ﬁ\nnﬁkL,’C%"ﬁ#éhé EZEFAL. #8994k
BRE~DICAZEREY.

CTIIRVADETOE VNS R AHPAS6EL O Hi
b, F-AEDEEPARME L,

HEEICKYNAARRAEAZHAFLOOTIY
DHUEDEEICHRTHOH THRI,

B&aRerod<n 7045 S LPragati | DAL R E
F&R. (G5 T5800LLLORRAN —=2T &
' RAEZIT. 7°EI’77J-\55$-EI¢H|JEJ:[:27%1*&
7:#’.)7‘:0 36,000F/wnm\nﬁlﬁﬁtv*i%b\ﬁitéh
f=o)

INAATRABEER) 7IFRIilsan®D & & [ FH 4 o RE

XIFERFBLEIRILF—FFERTHETHh—HRY
TN T 2 EA6%EIR LT,

20204 1H29H

2021%4H22H8

20214 10A11H

2021%5H10H

2021%6H14H8

2022%1H19H8

2022%1H13H

2023%10H9H

https://www.genomatica.com/worlds-first-ton-of-
renewable-nylon-intermediate/

https://www.arkema.com/global/en/media/newslist/ne
ws/global/corporate/2021/20210422-arkema-new-
bio-based-polyamide-11-plant-singapore/

https://www.arkema.com/global/en/media/newslist/ne
ws/qglobal/corporate/2021/20211011-Arkema-to-
build-a-new-pall-powders-capacity-in-china/

https://www.jaist.ac.jp/whatsnew/press/2021/05/10-
1.html

https://www.solvay.com/en/press-release/solvay-
launches-its-first-partially-bio-based-textile-yarn

https://www.covestro.com/press/covestro-and-
genomatica-produce-important-chemical-raw-
material-using-biotechnology

https://www.basf.com/global/en/media/news-
releases/2022/01/p-22-103.html

https://www.arkema.com/global/en/media/newslist/ne
ws/global/investorrelations/2023/20231009-lower-
carbon-footprint-bio-based-rilsan/

40


https://www.genomatica.com/worlds-first-ton-of-renewable-nylon-intermediate/
https://www.genomatica.com/worlds-first-ton-of-renewable-nylon-intermediate/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20210422-arkema-new-bio-based-polyamide-11-plant-singapore/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20210422-arkema-new-bio-based-polyamide-11-plant-singapore/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20210422-arkema-new-bio-based-polyamide-11-plant-singapore/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20211011-Arkema-to-build-a-new-pa11-powders-capacity-in-china/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20211011-Arkema-to-build-a-new-pa11-powders-capacity-in-china/
https://www.arkema.com/global/en/media/newslist/news/global/corporate/2021/20211011-Arkema-to-build-a-new-pa11-powders-capacity-in-china/
https://www.jaist.ac.jp/whatsnew/press/2021/05/10-1.html
https://www.jaist.ac.jp/whatsnew/press/2021/05/10-1.html
https://www.solvay.com/en/press-release/solvay-launches-its-first-partially-bio-based-textile-yarn
https://www.solvay.com/en/press-release/solvay-launches-its-first-partially-bio-based-textile-yarn
https://www.covestro.com/press/covestro-and-genomatica-produce-important-chemical-raw-material-using-biotechnology
https://www.covestro.com/press/covestro-and-genomatica-produce-important-chemical-raw-material-using-biotechnology
https://www.covestro.com/press/covestro-and-genomatica-produce-important-chemical-raw-material-using-biotechnology
https://www.basf.com/global/en/media/news-releases/2022/01/p-22-103.html
https://www.basf.com/global/en/media/news-releases/2022/01/p-22-103.html
https://www.arkema.com/global/en/media/newslist/news/global/investorrelations/2023/20231009-lower-carbon-footprint-bio-based-rilsan/
https://www.arkema.com/global/en/media/newslist/news/global/investorrelations/2023/20231009-lower-carbon-footprint-bio-based-rilsan/
https://www.arkema.com/global/en/media/newslist/news/global/investorrelations/2023/20231009-lower-carbon-footprint-bio-based-rilsan/

INMAPC: E

B PCGRUAD—ARR—R) (X, THEEMEOTHAE., BRAEICENI-TSXAFYITHS, LEERMSHESNSPCIE, £/
T—ND1D2ELTERT/—IILAARRALS N TS,

BINET.N\MFAPCELTIX. ERT/—ILAZFERAET . BHXDAVVILNARERWLDOABAREE(ZETIAIL
RUBNIZKYBRARIN EHEIN TS, CNGIEREEDIEBERRAFKEPCEIIFENELDIEDTHY . BERETEIZHRA
NH5,

B NATEE, INMAPE, NAAPPELRIHRIC. RERARMENSREINDINAAFTITUEREFRELT ALRERRARKS 7
HEEBITOTYF VT T REETINAAPCOEENITTHNA KT >TETLVS (Sabic, LGIEZE. Covestro, Trinseo) ,
ChLIE ERERREDKEDPCERILEENDEE/NAAYRIELIZEDTHSD, COEEDIGE . —lEHIZT RIS
AARXICKBINAATRABAXEFEDOE AN ITHNDS,

17 R h—ARAK—k (Bio-polycarbonate, /3174 PC)

R¥ -8k DIVYVILINAEFRRINAAPC @ERI/—IVARINAFPC(ISYXIT %K)

hOEOQVHEDTUTUOMNLELELI=AVYVILINAE «cREEBRBMOr—ILHEOREYROEYBHERF EL

R EREELTEET S, T NAFFIHIZE#RL LB ERBRXRFTIHICES
9HET, HETHPCERARIINAATRBERIZT
5,
INFATRAHFE B INAATAHEK RANTGVRAARICKDNAATAAFFEDEEE
LA —ARHY
£ RN <7zl <73l
FHERA® cBEEORNNERR ETE, EFEEER. T(RT LBERHBAEPCERL
LARAER. ISR, IL¥ERA . LEDIREA, HE)
BR7ZN\VEILIAILLED
HRTHOREREN « $92.4B5 2 (20224)2 « NEH
FHBEDE cZEFIHAI(ER). FABAER) XKMPTOHEE * Covestro(F4A*Y) . Trinseo CK[E) . Sabic(HHL735E
7). LG chemical (8H)
LCCO, Bt & « RB§ « 7B

1) =4~ 2HhJL (%) HPIDurabio] https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200363_7166.html
2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027 , nova Institute GmbH, 2023 4 1



https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200363_7166.html

INAFAPCHEFEDIEYI R

Covestro(FA
)

HRIZKE

INEOS (£ H) -
Covestro(FA
V)

wmA

E%ﬁ~x1t$\
=HIEF

FERZE RS
IXRKFRE
K2, MPf
R EEE

=BSIHAILY
=7

INAFFITHHREDN(FPCELET, (RR/INTUR
AR T, ISCC PLUSEREEZ BN 1S, RREIRFHIIE
Borealistt ANESTED /A A F 7 M58 ES Z/N
AA Tz /—ILEFER,

INAFPCEDEL., BEELTRAT I H ALY
AT LERFE, AIVIVINRRINAAPCETUES
TIKTHERTBRIZELIRFZZEHRELTRAT S,

INEOSDRRNSUVAFRKXD I/ —ILET LY
(ISCC PLUSERSBM RIS FH) DE#REZ 1T,
CovestrofR)h—Rpr—rZE &,

2023F1A30A M5/ N\ (AT APCO £ & - BRFe 4R

189 %, ISCC PLUSEREEZERFEL . N4 TR+ T
FEALTRELEER DT/ —ILAZRANTNAN(AT
ARYH—RA-—r(PC)ZHET 3,

ZHIEEHRAESHDNAFERTZ/—ILA(I RN
FURMEREIZ. ZEHRIEFE (EETI5) TPC
DA -BREICA (=B % RtA .

mERHELIRYD—RR—M BB DE AL IS A
WLtz 7UoEZT7ERIGL, B ELTERTESRK
RNEEM|TED,

RR70%D/N\AF T REREREZHT HHEMHE R
H—RR—bREFI B ISR —ZFHFELT=, it
ik, BN, M7ILHERVEREEICEBAT
WA= RGDFICERT HENTED,

202141A148

20214 12H13H

20214 10H28H

2022%8H24H

2023%1H30H

202352 A9H

2023%4H12H8

2023%F9H29H

https://www.covestro.com/press/covestro-receives-
iscc-plus-certification--for-its-antwerp-and-uerdingen-
sites/

https://www.covestro.com/press/covestro-starts-
offering-the-worlds-first-climate--neutral-
polycarbonate/

https://www.titech.ac.jp/news/2021/062173

https://www.ineos.com/news/shared-news/ineos-
supplies-covestro-with-mass-balanced-raw-
materials-for-polycarbonate-plastics/

https://www.teijin.co.jp/news/2023/01/30/20230130
01.pdf

https://jp.mitsuichemicals.com/jp/release/2023/2023
0209 01.htm

https://www.jst.qo.jp/pr/announce/20230412/pdf/202
30412.pdf

https://www.mcgc.com/news_release/01710.html

42


https://www.covestro.com/press/covestro-receives-iscc-plus-certification--for-its-antwerp-and-uerdingen-sites/
https://www.covestro.com/press/covestro-receives-iscc-plus-certification--for-its-antwerp-and-uerdingen-sites/
https://www.covestro.com/press/covestro-receives-iscc-plus-certification--for-its-antwerp-and-uerdingen-sites/
https://www.covestro.com/press/covestro-starts-offering-the-worlds-first-climate--neutral-polycarbonate/
https://www.covestro.com/press/covestro-starts-offering-the-worlds-first-climate--neutral-polycarbonate/
https://www.covestro.com/press/covestro-starts-offering-the-worlds-first-climate--neutral-polycarbonate/
https://www.titech.ac.jp/news/2021/062173
https://www.ineos.com/news/shared-news/ineos-supplies-covestro-with-mass-balanced-raw-materials-for-polycarbonate-plastics/
https://www.ineos.com/news/shared-news/ineos-supplies-covestro-with-mass-balanced-raw-materials-for-polycarbonate-plastics/
https://www.ineos.com/news/shared-news/ineos-supplies-covestro-with-mass-balanced-raw-materials-for-polycarbonate-plastics/
https://www.teijin.co.jp/news/2023/01/30/20230130_01.pdf
https://www.teijin.co.jp/news/2023/01/30/20230130_01.pdf
https://jp.mitsuichemicals.com/jp/release/2023/2023_0209_01.htm
https://jp.mitsuichemicals.com/jp/release/2023/2023_0209_01.htm
https://www.jst.go.jp/pr/announce/20230412/pdf/20230412.pdf
https://www.jst.go.jp/pr/announce/20230412/pdf/20230412.pdf
https://www.mcgc.com/news_release/01710.html

BIR) TRATI)VEHHE - BT

BB TRTIVBIE (XA 5 AR RHE (E(CPBAT) [CEAR B LB E T LR T A2 ETRESNS BIMZEEL 2L
DOERNAAIRBARXTHEIN . EREEHIBRENIFIRIEITNIELEEDNAAIREIESLHIZEED,
B RINFZRDICESFEENROONLAETERNEATIS,

B B R) TXT)LEEE (Starch-containing polymer compounds)

INAF T REE B INAFTREE

4R - HY

R -8iE rOEADSEDTUTOEA L THO E S EEBIECNAFIRTIRAFYIETLURLTEESND,
A% LUK [EoFYVARR-EYER. BERATILF I ILL, ESHDRIERESE

HRTOHEREAD « #3405 b (20224)

FHELEDED * Novamont («/%!)7)*, BIOTEC (F4Y) . BioLogiQ (3k[&) . Shanghai Disoxidation Macromolecule Materials (&
[E) . Rodenburg Biopolymers (5> 4%)

*Novamontftt M Mater-billZGSIZL A A A E RN ER
LCCO. B & « TNBA

(HH 1)
1) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023 43



B R TSRFYITHAPEFIL, PETYOPEEDNRATSRAFYIIZFELLE=MEZESE DD, ChoEEARTHR/N\Y 7
OFBEAE. TEAEIZBNTINSTO (PETH TEEEB B (X6S . ZEIERFIFAE. KAIF2(E) . AR/ THENERS
NEOREEEFPOE—ILEDOHHRMNLEORARICSEBERNED ZEABFEINBD,

B NZT./NMAPETIZE/X—D1IDTHATLIZILEE (PTA) Z/INAARRILTAIENH L. BEAEEINTWS/N(F
PETIZ/NAA Y RAEMI0%ELEH>TULNSD, PEFIXTEE/N\MA T ABEIZTEHENTERREFREIZEND,

B IHAE, ZLDA—H—IZ&>TE/X—THABITCHILRUER (FDCA) DE (R ETOCRDREIN EDH LN TIVS,

RYIFL>IS5/I—k(Polyethylene Furanoate, PEF)

INAATRBE SEENAATRAERE

EnfEM <75l

R - 8E cNAARRABAED ISV HILIRUEE(FDCA) EE/IFL 24 )a—IL(MEG) ZRikiEA L TELE,
T A& « SHARRL, BFERNL, RO FEME,

R THOEEREN? « 40k (20224%)
XAvantium#t AY20234F ZIF5F U /FEET BETHE

FhsEPES « [£/<—:FDCA]Synvina(#5>4) . Origin Materials (k&) . Novamont(A4%')7) (F ). Corbion (F5>4%)
(¥ ). Stora Enso(FE)
« [RJ~—:PEF]EE#H (BAR)

LCCO BFHHE * 3.02kgCO2/kg¥

(H8R)
1) BioPla Journal Special Feature, PETZ#% X A R4 D100%/ \ (A HM AR, /3 (FTF5Pv—FJLN0.65(2017)
2) Bio-based Building Blocks and Polymers — Global Capacities, Production and Trends 2022-2027, nova Institute GmbH, 2023
3) HEIEHPKY
4) Comparative life cycle assessment of PET and PEF: quantification of avoided impacts by using bio-based feedstocks, International Symposium on Green Chemistry 2017 44



PEF EFDREYH R

I T N T

Carlsberg (7>

<—7)

Novamont (A4
J7)

Stora Enso
(F42228)

Avantium (4=
Iz D)

Nova-institute
(k1)
Avantium (#5
>4 . Origin
Materials (k
E3))

RAIZPEFZS3r—rLT-E—/LEHDMELRFILD
HIEMEREK.

FDCADTETSURE2021EIZIRBFE.

RILF—IZFDCAD /1Oy r TS REEEL., 2021
EBEBFE,
/Ei’/rI:l‘yhiﬁ*ﬁ@%ﬂﬁ.ﬁ%l:%'ﬁ%'r’;ﬁ%ﬂ:ﬂul%'ﬁ%

R A BT B AT RIS ESN B
EEHES D LTINS,

INAFMEGEE RUSES /(A A—RPEFSLE%
e

2023F RFE TICFDCADHBR WD EE TS M E
FITO LT TR B RTE (B #E5,000k)

FDCA(Z5> P hILiRUER) -PEF(FRYITFL TS/
I—K) DLCAZEM, BEFEDRIEPETRMLELAN,
FRIZIECTPEFAR R LIE#935% 0D GHGHE H % Bl 5
TEHELTLNVS,

Avantium#t ®PEF (RUITFL TS5 /IT—k) DLCA
HBREHRK,

FIE R ROTIRAFYITHERT 52,5-9500H
JLAREE (FDCA) ERYIFL V75 /T—(PEF) D
REEEZINETEHEHD/NN—rF—vTE5HFHEEK,

20194 10A11H

20194 10A16H

20194 12H10H

2021%4H13H

2021%12H9H

2022%2H21H8

202259A1H

2023%2H21H

https://www.carlsberggroup.com/newsroom/carlsber
g-issues-latest-green-fibre-bottle-update/

https://www.novamont.com/eng/read-press-
release/novamont-starts-construction-of-a-demo-
plant-for-the-production-of-furandicarboxylic-acid/

https://www.storaenso.com/en/newsroom/regulatory-
and-investor-releases/2019/12/stora-enso-invests-in-
pilot-plant-for-bio-based-plastic-packaging-
material?prid=5361886bd4a6fb84

https://www.avantium.com/press-releases/avantium-
successfully-produces-polyesters-with-its-plantmeg-
from-the-ray-technology-demonstration-plant/

https://www.avantium.com/investor-
relations/avantium-takes-a-positive-final-investment-
decision-on-the-construction-of-its-fdca-flagship-

plant/

https://mwww.avantium.com/press-releases/life-cycle-
assessment-study-demonstrates-the-potential-of-
avantiums-fdca-and-pef-technology-to-curb-global-

warming/

https://renewable-carbon.eu/news/new-bio-based-
polymer-pef-shows-low-co2-footprint/

https://www.avantium.com/2023/avantium-and-
origin-materials-to-accelerate-the-mass-production-
of-fdca-and-pef-for-advanced-chemicals-and-

plastics/

45


https://www.carlsberggroup.com/newsroom/carlsberg-issues-latest-green-fibre-bottle-update/
https://www.carlsberggroup.com/newsroom/carlsberg-issues-latest-green-fibre-bottle-update/
https://www.novamont.com/eng/read-press-release/novamont-starts-construction-of-a-demo-plant-for-the-production-of-furandicarboxylic-acid/
https://www.novamont.com/eng/read-press-release/novamont-starts-construction-of-a-demo-plant-for-the-production-of-furandicarboxylic-acid/
https://www.novamont.com/eng/read-press-release/novamont-starts-construction-of-a-demo-plant-for-the-production-of-furandicarboxylic-acid/
https://www.storaenso.com/en/newsroom/regulatory-and-investor-releases/2019/12/stora-enso-invests-in-pilot-plant-for-bio-based-plastic-packaging-material?prid=5361886bd4a6fb84
https://www.storaenso.com/en/newsroom/regulatory-and-investor-releases/2019/12/stora-enso-invests-in-pilot-plant-for-bio-based-plastic-packaging-material?prid=5361886bd4a6fb84
https://www.storaenso.com/en/newsroom/regulatory-and-investor-releases/2019/12/stora-enso-invests-in-pilot-plant-for-bio-based-plastic-packaging-material?prid=5361886bd4a6fb84
https://www.storaenso.com/en/newsroom/regulatory-and-investor-releases/2019/12/stora-enso-invests-in-pilot-plant-for-bio-based-plastic-packaging-material?prid=5361886bd4a6fb84
https://www.avantium.com/press-releases/avantium-successfully-produces-polyesters-with-its-plantmeg-from-the-ray-technology-demonstration-plant/
https://www.avantium.com/press-releases/avantium-successfully-produces-polyesters-with-its-plantmeg-from-the-ray-technology-demonstration-plant/
https://www.avantium.com/press-releases/avantium-successfully-produces-polyesters-with-its-plantmeg-from-the-ray-technology-demonstration-plant/
https://www.avantium.com/investor-relations/avantium-takes-a-positive-final-investment-decision-on-the-construction-of-its-fdca-flagship-plant/
https://www.avantium.com/investor-relations/avantium-takes-a-positive-final-investment-decision-on-the-construction-of-its-fdca-flagship-plant/
https://www.avantium.com/investor-relations/avantium-takes-a-positive-final-investment-decision-on-the-construction-of-its-fdca-flagship-plant/
https://www.avantium.com/investor-relations/avantium-takes-a-positive-final-investment-decision-on-the-construction-of-its-fdca-flagship-plant/
https://www.avantium.com/press-releases/life-cycle-assessment-study-demonstrates-the-potential-of-avantiums-fdca-and-pef-technology-to-curb-global-warming/
https://www.avantium.com/press-releases/life-cycle-assessment-study-demonstrates-the-potential-of-avantiums-fdca-and-pef-technology-to-curb-global-warming/
https://www.avantium.com/press-releases/life-cycle-assessment-study-demonstrates-the-potential-of-avantiums-fdca-and-pef-technology-to-curb-global-warming/
https://www.avantium.com/press-releases/life-cycle-assessment-study-demonstrates-the-potential-of-avantiums-fdca-and-pef-technology-to-curb-global-warming/
https://renewable-carbon.eu/news/new-bio-based-polymer-pef-shows-low-co2-footprint/
https://renewable-carbon.eu/news/new-bio-based-polymer-pef-shows-low-co2-footprint/
https://www.avantium.com/2023/avantium-and-origin-materials-to-accelerate-the-mass-production-of-fdca-and-pef-for-advanced-chemicals-and-plastics/
https://www.avantium.com/2023/avantium-and-origin-materials-to-accelerate-the-mass-production-of-fdca-and-pef-for-advanced-chemicals-and-plastics/
https://www.avantium.com/2023/avantium-and-origin-materials-to-accelerate-the-mass-production-of-fdca-and-pef-for-advanced-chemicals-and-plastics/
https://www.avantium.com/2023/avantium-and-origin-materials-to-accelerate-the-mass-production-of-fdca-and-pef-for-advanced-chemicals-and-plastics/

ii. BEMDE)FA]



Consumer Goods Forum Q& IAILY A HILIZEATHLHR—F (EE)

Consumer Goods Forum (CGF) M Coalition of Action on Plastic Waste (TSR F v I REEWIZE T S1THES. PWCoA) DEE %16
#11&. 2022F4R13BIZ7IAN)FAIIVICET HLR—bE A KL

Consumer Goods Forum (CGF)D# &

B SO—NIEHEMREBRERDRYNT—2 Coalition of Action on Plastic Waste (PWCoA)D#t =

B 707E. #4004t D/NEEECA—H—RBEDCEOB LV LBRE m HBHELIIBHATSAFYIAQEOBREEMIIZONT. &
EEARFY, BN, RE /WEHTI)— T+—TubRE, YVRRMAETIO—FZRETHEEBHEL T, CGFAIC

¥R2DEHMERRLTVWAERERK 2020F(ZERIISN T
SBELADIER B CGFA2018FIZTL Y -Iyvh—H—BtE DI New Plastics
o #85E EE:3.5%k1—n0 Economy 1z L= &E#ELTLVS

o $91.0005 NE B EEF (9,0005 ADEEEM A HBLHT) ; _
. 5B L EDA—N—BEUNEL EDCEOTHMSh 2mE B NEREPA—N—GE, AF2UNR[RR
SZE>TEESNTND B TSAF U EEMAE TLETLERICELRVERLNSE
DAV DERD-OICRFERMYMEAIREELTLNS

o
%)
fi

LiR—FRITETORERE
20184 B CGFMILY-vyh—H—BfH DI New Plastics Economy | % X #¥

B CGFWTSRFYIBERHTD-HDIGolden Design Rule &%
20214 B KEEEEF(EPR) IOV S LOHMAAERE
B TIANIBAONEECRIL—T IS AINA/R—2a Z &
B CGF PWCOA B ZHILYHAYILIZEAL T, UTFD2DODLR—hEHEK
OEDaV LRA: TIRFVIDREBRBFICBITDT7IANLIHAIIL
QEBETIHILIYA7ILDLCA

20224
4H13H

(H#) The Consumer Goods Forum, “Consumer Goods Companies Announce Position on Chemical Recycling Technologies and Publish Life Cycle Assessment”,
https://www.theconsumergoodsforum.com/wp-content/uploads/2022/04/PW-Chemical-Recycling-Vision-and-Principles-Paper-July-2022.pdf 47
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» The Consumer Goods Forum, “Chemical Recycling in a Circular Economy for Plastics”, https://www.theconsumergoodsforum.com/wp-content/uploads/2022/04/PW-Chemical-
Recycling-Vision-and-Principles-Paper-July-2022.pdf

» European Commission, “A EUROPEAN STRATEGY FOR PLASTICS IN A CIRCULAR ECONOMY?”, https://www.europarc.org/wp-content/uploads/2018/01/Eu-plastics-
strategy-brochure.pdf 48
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[1] European Commission, “Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on packaging and packaging waste, amending Regulation (EU) 2019/1020 and Directive (EU) 2019/904, and
repealing Directive 94/62/EC” https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0677&qid=1697614579053

[2] European Parliament L R1J1)—X, “Parliament adopts revamped rules to reduce, reuse and recycle packaging” https://www.europarl.europa.eu/news/en/press-room/20231117IPR12213/parliament-adopts-revamped-rules-to-
reduce-reuse-and-recycle-packaging

[3] European Parliament, “Amendments adopted by the European Parliament on 22 November 2023 on the proposal for a regulation of the European Parliament and of the Council on packaging and packaging waste”
https://www.europarl.europa.eu/doceo/document/TA-9-2023-0425_EN.pdf

[4] Council of the EU L R1JIJ—X, “Packaging and packaging waste: Council adopts its negotiating position on new rules for more sustainable packaging in the EU” https://www.consilium.europa.eu/en/press/press-
releases/2023/12/18/packaging-and-packaging-waste-council-adopts-its-negotiating-position-on-new-rules-for-more-sustainable-packaging-in-the-eu/

[5] Council of the EU L A1J—X, “Packaging: Council and Parliament strike a deal to make packaging more sustainable and reduce packaging waste in the EU” https://www.consilium.Europa.eu/en/press/press- 1 27
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(Hi#8) A Circular Economy in the Netherlands by 2050, https://www.government.nl/documents/policy-notes/2016/09/14/a-circular-economy-in-the-netherlands-by-2050
Transition Agenda Circular Economy Plastics, https://hollandcircularhotspot.nl/wp-content/uploads/2018/06/TRANSITION-AGENDA-PLASTICS_EN.pdf 1 5 7
Plastics Pact NL 2019-2025, https://www.circulairondernemen.nl/uploads/0e657a0084a4f18d2ff61335794ea3c7.pdf
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https://www.gov.uk/government/consultations/introduction-of-a-deposit-return-scheme-in-england-wales-and-northern-ireland 1 6 3
https://www.gov.uk/guidance/single-use-plastics-bans-and-restrictions#:~:text=0Online%20and%200over%2Dthe%2Dcounter,balloon%20sticks



https://www.gov.uk/guidance/packaging-waste-prepare-for-extended-producer-responsibility#full-publication-update-history
https://www.gov.uk/government/news/businesses-urged-to-get-ready-for-reforms-to-cut-packaging-waste
https://www.gov.uk/guidance/how-to-collect-your-packaging-data-for-extended-producer-responsibility#when-to-collect-and-report-your-data-for-2023
https://www.gov.uk/government/consultations/introduction-of-a-deposit-return-scheme-in-england-wales-and-northern-ireland
https://www.gov.uk/guidance/single-use-plastics-bans-and-restrictions#:~:text=Online%20and%20over%2Dthe%2Dcounter,balloon%20sticks

EU,. 12U7 ., ZEBICEFTETIAFYIBOBE

* EU. ARAY 457 KETIE, T5RAFVIRBRHBEE BLLUFTIRAFYIRBRLEREEY) [T T HMAEANFH
BKESREAFEELGOTND,

BSR4 - HE1TIR R

B FMBEET)HAIILEShiEh21=TS5X | 0.821—0O/kg 2021F6RIcemMBEDN m EBRAFESNAEUVFHLIVELVNEEICHLTIE. &
B A FuOBRBOEREY ($¥9130M/kg) | AFRIZEET HIRTE (Own EEBOEEADH D \
(EV) Resources Decision)® | B &ﬁgﬁéix'eﬁfgéié I&ﬁgé%&?%@i&??ﬁi
i . R — B gz
P n T RER g7 s, PABTELLERL. HE
H ENFTE SN R CTREMGEHHEEZRE)
B BRANTERWISRFYIRBRH/AE 0451—0/kg  2023F18 KYHEST B ARDOBETSIRAFUIIEER RN SN
ARAY B0, ARBROME DS ($570M/kg) B ERARZOHELERARN
= | AE
S Em—
B FEIMETHTSRFY BRI 0.451—A/kg 2021FEKYERAREFE W BETSAFYIRUVUHEBIERAEELATSRF V12D
B TR RELBZDE, FLMETTSRFYY | ($370M/kg) FEof=HS. 2024 F | ZFEHA TILER TR
HRBOAZEDOHEE, BA-RTE@EF ELHTLNVD
FEOEOIZTIEE) . BAE
B AN OTEEXEMTEEANTEESN 0.27R>R/Kkg 202156 A IZERIME R RELESLENGE:
f=. BLEIRERICEMASNT-. BETS | ($540M/kg) 202254 KLY ERREA EEANOEERFICERASNIBZREE. #ESh
AFVIEHENIONERBEDTSIRAF VY 2023F4 A 2R Fi4E% 5| ARRAVE.EERO—RAELE
HRFRAE EEF WREGLIRBRAVEDHEEL LIIMAENERH
B TR RELDDIE, ZUTETIRAFYY 2023F 11 AR %% 10 RFEDIZE
ARBRAEDEEERVEMAE CIES b 2024F AR KYHEEYMIERICEHE TRRFZEE
5|EF E(F(210.827:R K/ br—217.85 R K/ k)

() ZREBF VI YA M ELYIER

164



iii. RN LAY D B SR &[]



KE: ELMETTSAF VI D BRBERIBELE | [F] (7 7= F5# AT BB BR Z A E

o KERNFHEEIL. 2023590 . TR TORBLUVEBFICEVOWTSRIOFELAICAE M TOFEMETITSRAFYIDEER
BB LE IZ @ T = Fis T RE L B E ST B s R E L=,

c HET.202FFTCICEL LA ABEZECABTEANEBRTIEF M TOEIMETTSAFVIDFEREERBIICEILT 55
BERTREAL SR ZESTEICDULNT., £ CORE#E THRIMENTE T LI-EZFARLT-,

20226 A L%, BXICEEh TOHRAKRT—avDHRE. VA 7ILDEMN, FEUMETTSAFYIDRFTEER ST E
HEITHOTLVS,

FRESNTLDFHG AT RELRESTEIIX LU T DEY,

B NE

AVTFATUBLRER ﬁg%;’;ﬂ/7“3L\(:j=s(Jfééﬁiétrﬁﬁ#%wl;.m@ju774}L€1’Fﬁkb 2024 FEIT 1 DXIF 2 DO T/ By MR EH
(=] Eo

1URBER BLMETTSAF VI DREMBEILDRRATREME TS 57-60 ., 2024F9 A £ TIC1~3DHEE R T/ M OvMIREELE
FTHFE. 2025FERU2026F EALIE. HEAEET LT N TOFRISEAIND,

THEER 2024F ERU2025F EICFEIMETTIRAF VI DERZHINYT 5 cE BRELI-BURZEREL . HEBRMICEET 5. 20275 E
FTICHIBHERZTLCEREL ., BE<EB2032FEEFTICHRE. /5T RBLZTLICELT S,

R BELMETTSRF VI DRIBISE TR RS R EERITHOZMNEREL, /A~ — ST SO DBEYRR T D a— ILEFE
MY, Tz, TIRFVIEEYMD IO—DR—X AV FHEZE T,

BEIRIILT—EERF, 2025FEXRFTITHEVMETTSRAFYIDERKREZ—XEFHEL . 2026 FERETICAIRICA T -TBIFEERET 5.
ZE-REWTH

BEBEEYE 2024 RFTICELHAGHYRER EEILAERLZDOE 2 —t 23— D25% THEIMETRYMRMLORFTEZRLET S,

ESVA/NET S EiZAEBREAOEERC. AEMNOERANHROEVRYEAHDRAZRIET D,
Hu R SIS DELGEEOY—ERZRM T IZMNICHIB B FRERAALIET, ELMETTSIRAFVIDRELHIBT 5,

HhE BRI A AR gﬁé%}éﬁ%ﬂ&gﬁﬁ’éaﬁﬁﬁ SB[ BFEEA—TOY T T ICERENEMETTSRFYIERBIZU S ALY

NF5E A EE YA LB ESHTL. FEVMETTSRFVIEBOHIBIZDOWTTFURER AL, FILLWAT T 7RIS AL EERT
HH’%)E#’&E&TCL%) HAEEZHEEL . IR L RTREAEVVE TR B ZRELTLS,
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Circular Economy Implementation Plan Online Platform

F s ) United States
N Environmental Protection
\’ Agency

Environmental Topics v Laws & Regulations v Report a Violation About EPA v

National Recycling Strategy CONTACT US

Circular Economy Implementation Plan Online Platform

The Online Platform contains the most up-to-date information on National Recycling Strategy and additional actions that represent the collaberative efforts of partner organizations. The actions seek to advance the domestic

recycling system and lead our nation to achieving a circular economy. This platform aims to help interested parties identify opportunities to join in collective action and contribute their expertise to the effort. EPA invites the Join the Effort

contributions of both new and current partners to continue to expand the content and ambitions contained within this Implementation Plan Lifecycle of Circular Economy Strateg:

B National Recycling Strategy: Bart One of a Series on Building 2 Circular Economy for All (pdf)

This platform contains the actions in the National Recycling Strategy and will reflect new actions proposed from the recycling community. EPAis seeking organizations to be leads or partners in responding to the actions. Through

communication with action leaders, the information is updated regularly to convey progress, including completion of implementation milestones, new entities collaborating on actions, and links to relevant action outputs. {November 2021)

As subsequent Circular Economy Strategies are finalized, the Online Platform will reflect those additional actions.

Instructions: Click on an action in the table to display detailed information about each, including descriptions, background information, leaders, partners, implementation milestones, and target completion dates.

Filter by Objective:
All S

Show| 10 *|entries Search:

Objective Action Title Action Number “| status

Improve Markets Conduct market development workshops and dialogues ALl Not started
Improve Markets Support regional market development entities MAL2 Not started
Improve Markets Produce an analysis of market development opportunties suited to rural areas AL3 Not started
Improve Markets Create market development toolkits for communities MAl4 Not started
Improve Markets Produce an analysis of different types of end markets for decision makers A2 Not started
Improve Markets Increase awareness of regional feedstocks available to local manufacturers A3l Not started
Improve Markets Form a plan to develop the needed capacity and improvement of domestic markets to use recycled materials generated in the United States M32 Not started
Improve Markets Identify strategies for addressing materials with less-mature markets AL Not started
Improve Markets Identify strategies to address barriers to using recycled content in products Md2 Not started
Improve Markets Develop messaging about buying sustainable praducts made with recycled content A3 Not started

Showing 1to 10 of 48 entries

() KERZEFEET https://www.epa.gov/recyclingstrategy/circular-economy-implementation-plan-online-platform
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o NAFAT)IT7—KTOS S LTIEFarm Bill (B%iE) OWIECKYBE RIEREILRL TE1- FREL3I9FER),
- BERBEICIOVT. AHFAZEDEOHORENAAR—IXENEDHLNTLVS,

Food Services

Dishwashing Products (58%)
Disposable Containers (72%)
Disposable Cutlery (48%)
Disposable Tableware (72%)
Durable Cutlery (28%)

Durable Tableware (28%)

Food Cleaners (53%)

Food Grade Greases (42%)
Kitchenware and Accessories (22%)
Oven and Grill Cleaners (66%)

Fleet

Aircraft Cleaners (48%)

Boat Cleaners (38%)
Automotive Care Products (75%)
Diesel Fuel Additives (90%)
Engine Crankcase Oil (25%)
Fuel Conditioners (64%)
Gasoline Fuel Additives (92%)
Truck Greases (71%)
Transmission Fluids (60%)

Asphalt/Concrete Maintenance

Asphalt Restorers (68%)

Asphalt and Tar Removers (80%)

Concrete Leveling Materials (23%)

Concrete Patching Matenals (69%)

Concrete and Asphalt Cleaners
(70%)

Concrete and Asphalt Release Fluids
(87%)

Concrete Curing Agents (59%)

Membrane Concrete Sealers (11%)

Playground and Athletic Surface
Materials (22%)

Traffic and Zone Marking Paints
(30%)

Penetrating Liquid Wood and
Concrete Sealers (79%)

Wood and Concrete Stains (39%)

(Hi#2) Biopreferred program HP “Product Categories by Functional Area”, https://www.biopreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtml#

Housing/Household

Bedding, Bed Linens, and Towels
(12%)

Candles and Wax Melts (88%)

General Purpose Laundry Products
(34%)

General Purpose Household
Cleaners (39%)

Heating Fuels and Wick Lamps
(75%)

Laundry Pretreatment and Spot
Removers (46%)

Laundry Dryer Sheets (90%)

Toys and Sporting Gear (32%)

Rugs and Floor Mats (23%)

Groundskeeping/Agricultural
2-Cycle Engine Oils (34%)
Agricultural Spray Adjuvants (50%)
Compost Activators and Accelerators

(95%)
De-lcers (93%)
Dethatchers (87%)
Erosion Contrel Matenals (77%)
Fertilizers (71%)
Foliar Sprays (50%)
Gardening Supplies and Accessones
(43%)
Mulch and Compost Materials (35%)
Soil Amendments (72%)

Construction/Renovation

Acoustical Composite Panels (37%)

Blast Media (94%)

Carpets (7%)

Countertops (89%)

Floor Coverings (Mon-Carpet) (91%)

Exterior Paints and Coatings (83%)

Interior Composite Panels (55%)

Interior Latex and Waterbome Alkyd
Paint (20%)

Interior Qil-based and Solventborne

Alkyd Paint (67%)

Paint Removers (41%)

Plastic Insulating Foam for
Construction (7%)

Plastic Lumber Gomposite Panels
(23%)

Powder Coatings (34%)

Roof Coatings (20%)

Structural Interior Composite Panels

(89%)
Structural Wall Composite Panels
(94%)

Surface Guards, Molding, and Trim

(26%)
Wall Coverings (62%)

Office Supplies/Printing

Electronic Component Cleaners
(91%)

Ink Removers and Cleaners (79%)

News Ink (32%)

Printer Toner (> 25 Pages per
Minute) (20%)

Printer Toner (< 25 Pages per
Minute) (34%)

Sheetfed Ink (Black) (49%)

Sheetfed Ink (Color) (67%)

Specialty Inks (66%)

Folders and Filing Products (56%)

Personal Care

Bath Products (61%)

Cuts, Burns, and Abrasions
Ointments (94%)

Deodorants (73%)

Facial Care Products (88%)

Feminine Care Products (65%)

Foot Care Products (83%)

Hair Care Conditioners (78%)

Hair Care Shampoos (66%)

Personal Care (continued)

Hand Cleaners (64%)

Hand Sanitizers (73%)

Lip Care Products (82%)

Lotions and Moisturizers (59%)
Shaving Products (92%)

Sun Care Products (53%)

Topical Pain Relief Products (91%)

Animal Care

Animal Cleaning Products (57%)
Animal Habitat Care Products (22%)
Animal Repellants (79%)

Cleaning/Janitorial
Adhesive and Mastic Removers
(58%)

Air Fresheners and Deodorizers
(97%)

Bathroom and Spa Cleaners (74%)

General Purpose Carpet/Upholstery
Cleaners (54%)

Carpet and Upholstery Spot
Removers (7%)

Cleaning Tools (22%)

Floor Cleaners and Protectors (77%)

Floor Strippers (76%)

Fumniture Cleaners and Protectors
(71%)

Glass Cleaners (49%)

Graffiti and Grease Removers (49%)

Leather, Vinyl, and Rubber Care

Products (55%!)

Microbial Drain Maintenance
Products (45%)

General Microbial Cleaning Products
(50%)

Microbial Wastewater Maintenance
Products

Multipurpose Cleaners (56%)

Shopping and Trash Bags (22%)

Metalworking

Corrosion Preventatives (53)

Corrosion Removers (71%)

General Metal Cleaners (56%)

Stainless Steel Cleaners and
Corrosion Removers (75%)

General Purpose Soluble, Semi-
Synthetic, and Synthetic Oil Fluids
(57%)

Powder Coatings (34%)

Greases and Lubricants

Chain and Cable Lubricants (77%)

Firearm Lubricants (49%)

Forming Lubricants (68%)

Gear Lubricants (58%)

Heat Transfer Fluids (89%)

Mobile Equipment Hydraulic Fluids
(44%)

Forming Lubricants (68%)

Gear Lubricants (58%)

Multipurpose Greases (72%)

Multipurpose Lubricants (88%)

Other Greases (75%)

Other Lubricants (39%)

Pneumatic Equipment Lubricants
(68%)

Rail Truck Greases (30%)

Slide Way Lubricants (74%)

Stationary Equipment Hydraulic
Fluids (44%)

Straight Oils (66%)

Turbine Drip Qils (87%)

Water Turbine Bearing Oils (46%)

Operations and Maintenance

Adhesives (24%)

Bioremediation Materials (86%)

Dust Suppressants (85%)

Epoxy Systems (23%)

Industrial Cleaners (41%)

Synthetic Ester-Based Fluid-Filled
Transformers (66%)

Vegetable Oil-Based Fluid-Filled
Transformers (95%)

Parts Wash Solutions (65%)

Phase Change Materials (71%)

Sorbents (89%)

Specialty Precision Cleaners and
Solvents (56%)

Wastewater Systems Coatings (47%)

Water Tank Coatings (59%)

Water and Wastewater Treatment
Chemicals (87%)

Shipping

Expanded Polystyrene Foam
Recycling Products (90%)

Packing and Insulating Matenials
(T4%)

Durable Thermal Shipping
Containers (21%)

Non-Durable Thermal Shipping
Materials (82%)

Non-Durable Films (21%)

Semi-Durable Films (45%

Intermediates (Feedstocks)

Chemicals (22%)

Cleaner Components (55%)

Fibers and Fabrics (25%)

Foams (22%)

Lubricant Components (44%)

Oils, Fats, and Waxes (65%)

Paint and Coating Components
(22%)

Personal Care Product Components
(62%)

Plastic Resins (22%)

Rubber Materials (96%)

Textile Processing Materials (22%)

Miscellaneous

Fire Logs and Fire Starters (92%)

Firearm Cleaners, Lubricants, and
Protectants (32%)

Product Packaging (25%)

182
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o 2014FMFarm Bill (B Z%) DRIEIZEDE. 2018F &Y Intermediate (R R ) 2B D 11E RER M EMENT-,
« FMN1DIZlPlastic ResinsIhdY . AHFZED =D DHRE/NAAR—RE(L22%BEEDH LN TLNS,

« ECEB2019F7 A 108 LA, SRFEMED L. ERTRREIRMEBENISRET S LB TVD GAERERSEICHEITS.
INAFAN—RPRERHDERDER)

B A (%) ELEESEAED BAE/NAF R

Chemicals A=t 22%
Cleaner Components e 30 % 55%
Fibers and Fabrics A & 25%
Foams Fiak 22%
Lubricant Components e pi= iz DB Aoy 44%
Oils, Fats, and Waxes MAEER- Ty O REE 65%
Paint and Coating Components 2R -a—T42 T BB 22%
Personal Care Product Components IN—=YF IV 7 EERS 62%
Plastic Resins T2 RF9tthE

Rubber Materials O LM F

Textile Processing Materials HHE N T 44

INT YDA MIBITAUSDAD EIZ LY
USDAMRE T 5604t D FLI50DHABEMICENIE. TNEDNAFR—XE(X
25%~100% T&Hol=0 BEE22%ET A ENR LEEFEIELTLNS,

(Hi#2) Biopreferred program HP “Product Categories by Functional Area”, https://www.biopreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtml#
Federal Register 31841 vol.83 No.132(July 10, 2018), https://www.govinfo.gov/content/pkg/FR-2018-07-10/pdf/FR-2018-07-10.pdf 183
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KE/NNAATUI77—RFTA45 5L TPlastic Resins |D& 835 5

s BRBRITSZXFvH1AE (Plastic Resins) JIZI&. WNAARRTSAFYIRVNAFRREE T SAFVINELEZIN
TW5, BRI EFEELHIILUTIZTRT EBY,

TS5 XF v #ihE (Plastic Resins) EL TE SN TN H S5l

tz £ 5 HiEDTEE BESRYVT FLER=E
il (MURCHi2) xR oS
NatureWorks LLC Ingeo™ Biopolymer PLA O O
Braskem S.A. High Density INAFAPE o O
Polyethylene SGF4950
Total Corbion PLA Luminy® D175 PLA O O
Danimer Scientific LLC Danimer 2513 PHA O O
PTT MCC Biochem BioPBS™ FD92 NAFPBS o o
Company Limited
Mitsubishi Chemical DURABIO™ D53 series /N7 PC ) 0O
Performance Polymers, Inc.
Evonik Degussa VESTAMID® Terra INAZAPA O O
Corporation DD(PA1012)
BiologiQ, Inc. NuPlastiQ® BIMERTSIRFYY O O
Texchem Polymers Sdn Bhd TEXa M 333 BEBRBEEETSIAFYY O O

(Hi#2) Biopreferred Program HP “Catalog: INTERMEDIATES - PLASTIC RESINS”, https://www.biopreferred.gov/BioPreferred/faces/catalog/Catalog.xhtml 184
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o PEE#HATI)DIEEIL. FEHIZEFNONSIEONIFRREMDIETEFRETHIERMN
HbH. FEIREISIEON-REBAZDIEEILX. TN REZTHBIZEWNTKREEET ST
LIZHEAHEELTILNVG,

« IRIEVVFEEHOERBBEREZREL. TNITHEODTHEREGLARILIZENTKYBRREIZHEE
MEERMTEITOICEN., ZULET7TO—FTHHEELTINS,

(4 #2) Federal Register 31841 Vol. 83, No. 132 (July 10, 2018), , https://www.govinfo.gov/content/pkg/FR-2018-07-10/pdf/2018-14594.pdf 185
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Rules for Promoting the Labe
lules for Promoting the Labe GRIBIHRNRIESN TR, BIES A= hRIELE
_ N _ S\ A, “This product contains % of (intermediate)
If the final product is not certified, but does contain an a USDA Certified Biobased Product ”:‘:ﬁﬁ?bf'ﬁ'{z—:?él
intermediate that is certified, you can promote it by saying, ENTEZ. BAREI D L a4 BRIEA J%HO)%’\
o £ AR Sy =115 GRS

“This product contains ___ % of (intermediate) a USDA / )lx&{ﬁﬁﬁ '3'%) Sl TEAN

Certified Biobased Product.” A final product may not use
the label of the certified intermediate product it contains.

“The USDA Certified Biobased Product label is a certification
mark of the U.5. Department of Agriculture.”

2 When promating your label in text, refer to it by saying

When promating the USDA BioPreferred Program, “LISDA"
3 should be capitahized and precede the words “BioPreferred
Program”. Also, BioPreferred must be spelled as one word
with the “B" and “P" capitalized.

4 You must use a registered trademark symbol “®" (superscript) This is an example of
b= =

the first time “USDA BioPreferred Program” appears in
rmaterial (title or text). You can omit it in subseguent mentions
of USDA BioPreferred Prograrm. Also, there should be no
space between “BioPreferred” and the & symbol (e.g., USDA
BioPreferred® Pragram).

properly stating that a
non-certified product
contains a certified

intermediate ingredient.

3FHIL\HIE%EIHb ~ ﬂ'h\nIEé*LT-
i RMEECEEEIE
[CERLTLSHI

(H#2)"USDA BIOPREFERRED® PROGRAM GUIDELINES”, https://www.biopreferred.gov/BPResources/files/BioPreferredBrandGuide. pdf 186
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BABEFBITTLS,

<BRBAEREEEOBE>

1. 8- BRI T52ERBEEOR L

B 2050 (CMIFT T ILAERARXRTSAFYIDNAFTSAFIITOREZED D, BEXLUTDERY,
2030 EEXRATSRAFYIDIS%., IEEXRTSAFUIMD20%

20504 FEEERTSAFYIDNASY., EFEERTSAFVIND100%

2022F2 A LI, (LA ERBETSRFYIEREDHEZRL .. —RMICU YA IILDSRIBERNAA TS ZAF Vo122
TlZ. IBio HDPE]. Bio LDPE]. Bio PP]. [Bio PSI1D X REZSEH L= L THAIREZITS

2023FLUIRE . WNAARREFFR20% LU ETIREBESNILDAEINF-N\AFTSAFYIIE, BEEH -BAZL) AL
HNERHBLERBITHLTEEIILSVEERAOXLWEFRZRINSINSG, FEREINILONAAIRAEFEOEEL,
20304 (Z1F50%IZB|Z LIFFE

2023F LI, TSRFYIREEE I L TBEMABEZ RS F (T, 2030FE X TICTHAMFEREE30% U LIZTHFE

MEFENEHIDINEEZRICOVWT, BEAMRUEFHBZDIL—ILZER
(BEMITOVTIK REF—EULEARALTWSIEE DAILNRIRELDH, 2023F LIRITHBEMMNEEN TN
(XL RIRERD)

BADOMAY. BEMOER. YR=a770Fa7 )07 O EFTFEIT S ERDEL—TAV TV ATLIOEA

(H#) BEREAHP http://www.me.go.kr/home/web/board/read.do?menuld=10525&boardMasterld=1&boardCategoryld=39&boardld=1498660 204
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BE:h—ARo—a—rILICHITE-REREFERTEIZOVLVTOEES

<BIRBFREEOBE>

2. RIREEDIELVEE DHEE

B BRRA-JY AV AR R B R DRELEE RICAIT-EEZ R, RELSN-BHFIT OV TIFEEERE NI
SUNEERZTEIL . BROBAEHEERTHEEBICEIRELLTERATRLEA—RZa— LRI UM 5

T—RTUN)—TAOTOEZEIZE ITA2BHATRELESHZDERDO . BARK-T—RTIN)—EX-RBIEELE
e 20224FIZ(E8D DM T/ AV TAT T NEENE

BISERZRAIRLTWAERBIR TSV I —LIZEITS, BHREEZFEALLGVERR VB ARG AR ELT:
TN —[ETICEE Y HIEHRZE R it

YA OILDIEK

TSRFYHTHDESFRNIEE . 2020FEND0.1% M H2030FIZ10%IZL. BERBELTHERATERLSICHEZR L

BRBEEVDNAAHRIEEE2019FND13%MN52030FI1252%(ZF B =8 INAAHRIL R DB AZHE
MAT. BEREEY. FEER. FREEFFTLO TNENTREL/NA(AH AL HEsEE M

BRTEIBEDHBIZDABDOONTNSEF - BERMWBEDII =1 T770F 70T DREEZETOERICHERX
BT ORANFEDHTEDREEYICET HRHORE

. REWGNES X T LOWHEE

AR EEIIRENTRELE-EEYEZNETET MO BAATLEY HI5E. 5IEZ-BAKIE5IEEL-8
BIRICERZHERTES XMW ONEERAR. LEZToEBARDERIECEEY D55 - B OREIZERA

5. fRIRERA~ADEIT

B RFHEISHED., BRFIEERDEOR L PRIREDFERADEOD VAT LZHREL. EHNGERZE R, MA T, EXAM
MoDRENRI AZEKIBICHIBL . -G RICEITS




AR FENMETTSRAFYIHRDOE I DIBED

« AVFRTIX. TS5RAFVIREYMEIEHE| (Plastic Waste Management Rules) 2021 FNRIEIZLY ., 20224578 &Y
BETZIRAFVIEGOERENZLINTIVS,

BitXh5175
HREROHE. WA RE. Tl BR5E. FH
X R
EEDE M ERAMEIMECRAIETOITREEASIMELMETTSRFYIE G
TIRFIIEDIE s, AR, Sy T4 TARI)—L4
Hh3')—48 M. AT TR TA—D RT—=2 FA4T . bLA
- AT L ETFf. B 483
ZDfih PVCE M/ \F+— (100 umkK &) . EfHHERIVRXFL >

XAVRRATIVITSAFYIREDED IR RN EH NS, RBERELTHBFIELT O, 7THIHDEITIZRIT
THENOHEEEEF(ZZEFAZDHRITHNED N TLNS, -, HEIL TSI FR#&E (Bureau of Indian Standards)
NESEETIAFVIHADOBEEEFHFRL TS (EN 13432[23E0WEDEBHON DN EHEMIZTEA) ,

A, )=\ [THERMNLEZUEFTORRELGSTHEY . BEMICESORENSIZLFohTINVS,

] 20164F ~ 202149 F30H ~ 2022412 318 ~

Tl)—i s <50 um <75 pum <120 pm
KAVRRZI WITSAFVIED X )=\ T EHENEGO TS, RBICEREBEDLRELIAEESZE
TNV TTRBENHS,

206



AR FENMETTSRAFYIHBDOEILDIBEQ

HEEFKITROONHITE
WETSIRAFVIHBDBEIESDEEIZHI->T. BFFEERITHLTHERESAHEIN TV, UTIZHIETRT,

R B BRI

FELGRBIEFELE HREGOEEREICTSRAFIIREHEHBLIEL

AERHNEES. MAEFEHR AREROBELEIIHLT, KR KEZDLETHRITINBREHAFEEF

HEF-ES FIEERYEY

FiE8 X RERmDEADELE

A BARA TREESA O REHTIT AR HRERETRFTLTOAIENHIBALIZIGE SIS
O THEZERERFTLTILELT . EFEOBEESIA Vo REMYETENS
FHERT

MK JL—LERETES7 T (SUP Public Grievance App) D | A

(H8-5%E)

- BAESREHEECIID) Za—TY—BEMMIVROTSRFVIREWEEHRA I, https://mww.jetro.go.jp/ext_images/ Reports/02/2022/7e669d1419ef63e1/202203.pdf

* Ministry of Environment, Forest and Climate Change, https://pib.gov.in/PressReleaselframePage.aspx?PRID=1745433

« Ministry of Environment, Forest and Climate Change, https://pib.gov.in/PressReleaselframePage.aspx?PRID=1835009

* Ministry of Environment, Forest and Climate Change, https://pib.gov.in/PressReleasePage.aspx?PRID=1837518

e Bureau of Indian Standards, https://www.bis.gov.in/wp-content/uploads/2022/06/PCD.pdf 207
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FEIZBITETIRAFYIIREDHE

- REIQOIL T yh—H—BtEIIZ&BNew Plastics EconomyDE 3> DEBIZEITI-A=ZTFTFID1D2EL T, BUFPR

i EZFEDRITHEZMHIEI SEUE Plastics Pact |53 5,

« BE, ISR KE.F).EBT7IVA.RILMILEOLRAERUVZ -NZ- KEFEEZSD 1HEAS ML TS,
s BE.ATUFDTIRAFYIHRE (Q019FEHEE) RUBM TSR FYIRTE (2020FHF RB) IO TIE, B EMGERFED L
SORESMEDERAEEFXERIC. TNETN2023F9A RU2023FEXRIZHEFAEFLTLVS,

BRE HRIS

B BEOHL FARELFENMETERFRTEDEL 20254 AR » ZERE-8E EfthiEESE
B 100%BHA- US40l HIB{L AT EEIC B JSRFYIBERE 100% L E
EE = 70%DTSHBHBEEAMEMICYHAIIL-HIBILENS X20194F o BEA—H— aVN—E— TSURF—F—  IN5E[E. BEYL
S v 2TSARROROBEMOEHEETFHI0%IC 202248 BEE (2019F A CENR—/{—DEHRBEDIS5NEN/\—)
i BiE B mRAAKE
" HEOHZ FHELTIDEL 2025% | AHaf W IIVAREEEFTOBITE
B U1 REF LR B ISRFVOMERE 204LLE
R ot o= o BlEA—HD— aVIN—E—,
B Y A)LEE60%IZ (20225 FT) B FREAGKZE
“ B 2USHBRREEOBEMDOESHEERELTIYI0%IX
B ERSODEFHMNEHRERIILAREDIG S ILEE LT S

BEE . A/R—2av KRB (BEHNR) ORBETILEECE., 20255 | BFHEAE
FRETHEOHZISAFVIBHAEDREL

N, ™ 7IAFIIBRELEOI00NEBHBALE. U1 7L FThE.
NZeAE ~ EREBIETECTS

pezkp) | B ANZPACHUEIR DB IZEH T, BURR VIR A
IIVENBTSRAF VI BEMEDELEL25%IBMEE S

B HEEARDOTSIRAFVIRBAED) YA ILEETFY25%IZ

B ZEOBFFHEES
B JSRFVIEERE

o TSURA—F— B A—h— N, REYLREBEE
= NGO

XEEmETOBEE

(H8) EE - IH DTSR F v I BEHPE LYIER
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IL>-vh—H3—BfEI/UNEP: New Plastics Economy Global Commitment D E

- 20185108 . IL > <wvh—H—BtH R U UNEPIZ&SNew Plastics Economy Global Commitmenth/A&R I i=,
B5t1,000LL LD EEEE. BAFHEENE R (2024F3AKF =) . .
« ASYMAUITIE, REGEEFICHL, 2025FFTOBEDETE . RBDERE. RTEBDHMEEZ RO TS,

( st@morvay

1. Bt A/ R—2av RUHLWMERETIILEZBLE- VAL EDOBR AN SHEDH AL LIITRELTSAFVINLEIFESL
RIETHD

2. BYHISEICIFBMBAETILAERSIN., FIMETEREBEOLEENFLTS

3. B THDTSRAFYIBRAEN, THAODEANS100% B F ARIEE. YUY A D)LAlRE. Tl IX R AIREL 15D

4. ETOTSRAFVIBRBVENERIZHAA. VY40, LT HB{EEN S

5. ISRAFYIDFERIHEMERDEENTLICUYEESND

KG ETDTSRFVIBRBARICEOVTEEMEINEENT . ETORAT—IRILE—DREE. L. RUEFINEESIIS )

pi:3 &8 (2023%F) D
B ERERICIE. KFNEHEM, BRAEA—D—FLNEFN. EREXENTHROBRLELEED20%ZEH/N—L TS,
EHHEE . BRAEEDIS, 92% D% (1234) . RUL7TOBAFHEICLEBZFTEHT=2D,

UL EDBENSEDBS | . .
@%ﬁﬂ% (FEHFRI 0)}§.IJ:$ (_EB*E#X) B A _Iﬁ'és J'U"f7)lr_fﬁ'és MEAR{E AT RE ‘Q‘%EE&O) 15
W Fercentage of signatories eliminating the category Number of signatories with the category In thair portfolio
5 15 25 35 45 55 65 75 85 05 e,

Multilayer materials 67 et s
g PS (Polystyrena) 50
% Undetectable carbon black 42
il Metalised films . = : - - e = »
< e 39 =
% PETG in rigid plastic packaging  BEIE 29
E Other pigment/additive 24 .

oD ey B R R o

EPS {Expanded Polystyrene) 20
(Hs) KMISABOROEECLEOEIEELARL TS,

https://ellenmacarthurfoundation.org/plastics-vision Compesiae. 2 %
https://ellenmacarthurfoundation.org/global-commitment/overview o 2 1 0
https://emf.thirdlight.com/link/f6oxost9xeso-nsjoqe/@/
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https://ellenmacarthurfoundation.org/global-commitment/overview
https://emf.thirdlight.com/link/f6oxost9xeso-nsjoqe/@/

Plastics Europe —Fa5—7S5RXAFYIBEICETHRI 3 R—/8—]

RO - AROUEREVESOHREICHVBETSRFVIRBEFEDEANREINTILNSAEA, 2023F58IC
Plastics Europeld BRI EHICHITT=RI I a v R—N—FRHRLI, RO IoR—/I—TIE. UH AL (BIH) TSR
FIDINAARR(BEH) TSRAFYIRVCCURBR (BIH) TSRFYIEEAEBETHAU—F253—TSZAF V712D
WC, RBERESNTVSBATSIRAFVIEFEIISN LT (2030FKR) T HM TEEFEERET HILEEHR LTS,

ARAR-AROERERVAAICETSERERE
Y—Xa15—TS5RFYY

Y—Fa15—TS5RAFYIBIEZ —  (Circular plastics)
(cireular plastics target)

‘\ DY AIVTSRF VY
+5% (recycled plastics)

U AOILBIRTZRF VY
(recycled-attributed plastics)

BEISRAFIIEE=E BHEISRAFIIEERE
(recycled content) (recycled content) NAFTRTSZF s
(Bio-based plastics)
BRINEBEE Plastics EuropeDiRE INAAIRBILTSRF Y

(Bio-attributed plastics)
(BZ)MRMNFZERICKSHE (202211 A30H FHER)

CCURRTZIRAF VY
(CCU-based plastics)

EMICBEL  PETEERHETHLO 30%

S PETLUS (LM TOMBATSRF VY L0% 50% SRERR e
R ILERL) 0 (CCU-attributed plastics)
FELMETORBATSZAFYIRRL 30% 65%

TOMDBFHBE 35% 65%

(Hi#2) Plastics Europe, “Position Paper Circular Plastics Targets”, https://plasticseurope.org/wp-content/uploads/2023/06/2023.05-Position-Paper-Circular-Plastics-Targets. pdf %_‘—%e‘:l:{’%l 1
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Plastics Europe f—Fa5—5XFyI BEICEAT BRI 3> R—/R— ] (HiE)

« Green DealBURIZH T 52050 F FTICRIZED L HZRMBFEZER T HEVSBEEZIZRITT, T5RAFYY
EEILVEVWEMBEERELEICEEMNLZGHGEEEZEDHIFENDOEHEANETH D,

+ EFERANOBRARMELT U AVILEM, FHiRAI L/ 14 Y X CCURARDREMFEZSLHLW
HEBODY—F 27— EHOFAZXEL. AUV TAIZE5ZLH5ETH5,

- Sustainable Carbon Cycles DEAEDHEMN TRENI=[2030F X TITIEER RV TSAFYIE LD xR
D7 ER20% TR AT RERIF LA BERMNOHET S IEL SN EZETOEMRNZBEREELT D,

- AHROERUVAHRDEREVESOREICHELT. BARESNTVWSIBATIRAFYIREBEERE
[ZANZ T2030F ETIT5% D H—F15—TFXF v (circular plastics) 1Z LFEH T 5L BIE (Y —
F215—TSAFVIBR) ERYRALLICLRY, &'y‘o@é?ﬂfﬁﬂ:d:éﬁiﬁix%y’w)*IJ%tb’s(; A
AARABEE. NAATAEKRFHEEE . CCUHRTSRAFVIDERHFAEANDFREXIFITHLTH
RIEEFICTEFIT .

o Y—FXaS5—TSRFYVBEDERICAIT T, Y—Fa5—TFRAFVID+RGHGREN DHER. £
RREIEET SO DB GHRHDBE, RIRA TOA) Y ERBSEO-ODELEDERETLLK
DIDEHZFH-TRELDHS,

« HEAMNERLGVWES RELANILTOVSAI)VER. VYA IVEREERIS, " AFTREE /N
AATABAFEFF RS, CCURRE, CCURRRFMEI DT RERTIIEETSHETHRITNILELEEL,

L —Fa5—TFS5RFVY:

P 2R LT BB —F 2SRRI SHESNTIRF VI, H—Fa57—FHEIE. BREFORRGIL—T (EYEHREEMHM) 1

' FYERFAES(BEEY N SFEARRE S GRR) EOUNDBIRMER D, —Fa5—FHIX NAATREE. VFAIIL RV

! CCURRDRFMNEEND, BMEGS% DY —Fa5—S B EBEL, D EL—D2L LEFERD Y —Fa5—RHEHEAGHO-FIA

L CEBEMMDAIRETH S,

1 (J/32) A group of plastics fully or partially produced from circular feedstocks. Circular feedstocks describe feedstocks linked to system circularity, where

1 a connection from end-of-life (e.g. waste) to start-of-life (new product) can be created. That can be achieved via different loops (biological and technical)

1 of a Circular Economy. Circular feedstocks include bio-based, recycled and carbon-captured base feedstocks. The additional 5% circular content target
1 could be fulfilled by the utilisation of at least one or a combination of several circular feedstocks.

(Hi #2) Plastics Europe, “Position Paper Circular Plastics Targets”, https:/plasticseurope.org/wp-content/uploads/2023/06/2023.05-Position-Paper-Circular-Plastics-Targets. pdf 2 1 2
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Plastics Europe f—Fa5—5XFyI BEICEAT BRI 3> R—/R— ] (HiE)

HER R R BE D A LR

c FUINZRESILX. BETSRTFYISEENDEREEES L. NMATAAE., NMATAHFFHEE
L. CCUHkE. RUCCUBREHBHA YT SRFYIESEENEEAEEZEDLI_REFRAIZK
ETHI2LEMNHD

e vHYF—TyRAR. OMO—ILRILUTAV T ARICIMA T, EIHEFEDHEITRANTUAAR
(mass-balance with credit method) Z/N\( A<V XH¥E. CCURE. VS MIILHEDEE=ENDET
HEELTROHEIRETHS

e 2030FFETDY—FXa15—TSRAFYIBEDERICHITT, SHE-BEEE. FE0. BET S0
BRAVISOEBEIZHHDEGEBZERT A=0121E. 2023F FIZZOAEICET HEMEEMS
HERTIDDLENHD
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Plastics Europe f—Fa5—5XFyI BEICEAT BRI 3> R—/R— ] (HiE)

Y—Fa15—RHEDOH=E
o NAATREERER
> IRLF—HBEORAELHREEEDEFBNILE
> RZMABTONAATRAFAEZXET HERNFEELGWLIENRRE
o DHAYIVIEF
> [)HAIONDIE=ODTHFA2 (DIR) 1AMV DIEREEMARICEKSIEHMNLZRELANE
> EURBITIRTOBRRAEREMDO R ANRELEANERETIVENDHD

> TIRAFYIOTIRAFYIEGOREBEIE>T IREEEEEINEREOBEMEHER
FHAETATEGBRETHD

- CCUHRXEH
> CCUDBRFEERT—ILT7YTIL. EEZEIOEIIREN=/NAATRABAFCO2LEFEIRAE

CO2MMAERERLET H—ELI-RBREIO. CCURMDRr—ILT7 v T DI-HDHME-1E
DM BZBELGELTBLT. Ao T1TEE5EZHRNETHD

(Hi #2) Plastics Europe, “Position Paper Circular Plastics Targets”, https:/plasticseurope.org/wp-content/uploads/2023/06/2023.05-Position-Paper-Circular-Plastics-Targets. pdf 2 14
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Plastics Europe —F%a5—7S5XFvI7 BRICEAT RO R—/— | (i)

Y—Xa15—TS5RAFVIDEG A EEDHE
- REBEOJVYRTYE

> NAFIRABARXRFICCURRDREMMALERESNI=TSRAFVIK LBERBARDRSF
WAEHLRLT. A=K ITYRTI VD EIBS N ERETH D

> DY AILEMIEX, TRILF—EURACERNGEMDONIB AR ELLE L TGHGD K5 TV T
JUMNRBEGDBIENEETHD

o EUDNAFT RS alEEE R %

> TIRAFVIDHEITFERSNGN(FTRABEEERIE EUDF T aEE R B S LI-#
WA BEE IR CaESNG T NIEGLE N BERIBEIRILF—HESTDEEEZXRFT D

v
v
v
v

BEEXIEHFEMRNAATRIF2008F 1A LURIZEYMZHRENE L LA SFRZELGLY
BEENXIEHEMNIATRIF2008F1 A LRICKRRETEA R L TS HELLZL
BEXIEHFMRNAFTRIL2008FE1A LIEICE R THD LM SFHZELLLY
RIR.BFICTEOBELEYZ R DM FICET I ESNT-EE

> BIREFORMAY., B2HKARVESHAD/NAFTRBEEREH (FHEEEYCRIEY
F)DAAZEXFFT S

« DY A2 EIiE O

> TIAIN)HAVIVITIEZEYDREEOCORDOONIBETSRAFYIDREIZKYAHh=HILY)
AR B M RIEEFNI R ARETHAGEIZFBATELHMTHS

(4 #2) Plastics Europe, “Position Paper Circular Plastics Targets”, https://plasticseurope.org/wp-content/uploads/2023/06/2023.05-Position-Paper-Circular-Plastics-Targets. pdf
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

- Alliance to End Plastic Wastel&. 202378 . RTUTZ WIS AL EN-BEMORBEERAERITOREEH
(Target Specification) DEEFEE RO DL R—bEARLT=,

* LIR—FTERBAMEBRICOVTREZHDORREZROTVLSA . BRALERRORIALI«VBEM -~—)LIZDLY
TlE, £ATHICLAR—MIBVWTREEHIIRTEINT =,

wR
EUTIR AR BEAEEEHMI (PPWR) OREAFESNTEY ., BEHSEEND BIENEIE EFON DA
MABHEH, BROEICHATELERECEERATELTS,

« KYBLOBEMEEFRITIEHIZE, A N—4S4—DREBELTLILEEEZRHELCTIENAEETHY. X TUT
WAL MDREEHERRET AL TCHEMDTAZRET IZENTES,

AEEHEEOO—FTYT

« Alliance to End Plastic Wasteld, Z£RIXLT. T ELHRAERFRITBEMOREEHZEARL . LERIZIRAT HEFK
HTHY., REEHKREOO—KRTYTERRLTILS,

$ISAFI—2DI—ryb)—4 —EEHEL T, BELH-—AAEEINTND L, B EEA T4

1 THHLZHREL. TECRAERRITHEMOREEHICEIT AERMHNERERERRET 5.
5 BERVRBRSNE-BEMOGREL, TNICHET IRRERAEHREOBEEMEZIRILY A-DIC. £E
BTRZRRIITOBEMICHIIERAREEZRUVRTL. EEENOD T —FN\VIZRYAND,

EITHRDORAEA=OT7FIICEHEZREL. ERTOREZEHORALEAZTINESE HT-OIZEMRITER

3 ~ — ~ =1 SIs N
AR mBEEHICTOVTOERSHGNBEFEZERT 5,
4 JO—NIILEEDPTFERRANDRELRET A-HIC, BETHARNLREESGFIRET LT, BREY
HIgDESILZRHS,
(Hi #2) Alliance to End Plastic Waste I'Defining Recyclate Quality Target Specifications to Improve Plastic Packaging Circularity ] (2023578) 216
https://endplasticwaste.org/en/our-stories/improve-plastic-packaging-circularity
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

BRAERAZORIFLI«1VBEMDOREEHDOERE

AROEERTREGMBE 2 72F5. BEMEREOEBMICEM T SEEMELNE VLU TOIDDRFDERAED
R)AL IR RELT. BEMOREEHDEREEZITO =,

REICH=->TIE. 28D FRE QA /N—32—15 . VY A(U5—5¢%. AV /N\—32—F S A H)LF5—4¢%. TR —
H—411) EDREFEL . TIRAFYIAVN—E—NROZBEMODGER LN YA IS—IER AR RENEE

-,

S AL $ RS B i & m Pl
BEERJIFLY(HDPE) JoO—Rifs AL
BEFRER)IFLY(LDPE) HHR IRHEHE T 1)L Ls
ARYFaELy (PP) 5 HH R T2 Ty THRE

(Hi #) Alliance to End Plastic Waste IDefining Recyclate Quality Target Specifications to Improve Plastic Packaging Circularity | (2023%78)
https://endplasticwaste.org/en/our-stories/improve-plastic-packaging-circularity 2 1 7
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

HDPE-7O—pifz GREIL) D REEH

i BIE A% HAE(E BAST
HHARLYrOYE{EERIEE
RO ESHE EN ISO 3451-1 <1.0 %
RE EN ISO 1183-1 Method A 950-970 £ 0.5 kg/ m3
B WBEYAX <100 um
- - iti _ \ = =
ALRAoFysz  ENISO-1133-1 Condition D 0.3-0.8(/YyFLAENEEEF+0.2) g/ 10
min
KHE KanEt <0.2 %
£ GC-MS F7=I% GC-FID (ASTM D6420-18) JER <10 ppm
RUFOLLL A HE TEEEHEF(DSC) (ENISO 11357-1, EN ISO <20 %
11357-2, EN ISO 11357-3)
RLyhOE EAE (1SO 17223) %£1=I% L*a*b* ZERE (1ISO 11664- HEAILBEEINRET S n/a
4) L*a*o*BZEMIHITHBE TILZE<2
EXEYMESER  GC-MS F£1-IE GC-FID (ASTM D6420-18) <20 ppm
A OBBHEE
B (FistE. B13E4EME  ENISO 178, EN ISO 527-1, EN ISO 527-2 > 1000 MPa

(Hi #) Alliance to End Plastic Waste IDefining Recyclate Quality Target Specifications to Improve Plastic Packaging Circularity | (2023%78)
https://endplasticwaste.org/en/our-stories/improve-plastic-packaging-circularity
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

LDPE-##HH (Jq/LL) DREEH

it i )b B AE(E BT
RHRLYFOMEEZEMME
ROEFE EN ISO 3451-1 <2.0 %
wE EN ISO 1183-1 Method A 920 - 950 = 0.5 kg/ m3
b B MBEYAX <100 um
AL TYIR EN ISO-1133-1 Condition D 0.3-0.8(N\yFL£EDEENEIL+0.2) g/ 10 min
KoE K5 E <0.1 %
A FOELY A E Zifzﬁiﬁ: é[ﬁ;:; ;EBI\)I ISO 11357-1, EN ISO <2.0 %
ExtVESFE GC-MS Z%7=I% GC-FID (ASTM D6420-18) <20 ppm
SAOHMMEE

WY EN ISO 527-1, EN ISO 527-2 > 800 %
JII¥ NERE Max 250 gels >200 pm/m? 1@
SlEREEE EN ISO 6383 MD<1200; CD<5500 mN
(MD/CD)*
RIS S| =5u=agps | EN ISO 527-1, EN ISO 527-2 14 - 15 MPa

*Machine direction/ cross direction
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

PP-5TH B D M E E

£ AT A&
RHRLYFOMEEZEHEE

ROSHE EN ISO 3451-1 <1.0 %

nE EN ISO 1183-1 Method A 910-920 = 0.5 kg/ m3

i B WBEYAX <100 Mm

ALY THR EN 1SO-1133-1 Condition D >15 g/. 10
min

K& K&t <0.2 %

'3[R VDA 270 Odour rating < 3.5 &

RUFOEL A E Zifzﬁiﬁ: ézi‘g;?fs)’\l ISO 11357-1, EN I1SO <5.0 %

RLwhDE ;ﬁ;@rﬁ (ISO 17223) F1=I& L*a*b* B2 (ISO 11664- RILBILEEINRETD. TILFZE<?2 n/a

BREMEESHE  GC-MS Ff=I& GC-FID (ASTM D6420-18) KhE ppm

SR OHHRIYE
(74, BI3E4EME  ENISO 178, EN ISO 527-1, EN ISO 527-2 1000 — 1600 MPa
BE4R B3R 34 RE EN ISO 527-1 >20 MPa
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

HDPER—)LD B E &

FiE Bifs HE (8%) B DOHREE
PO DERE % <2 <0.05to<1
ttOPODERE % <4 <7 FzIFMEHL
TSRAFYVILUNDERE % <2 <0.2to<?2
K& % <10 < 10FIFRELL
fa nla XADBLEEEENITS HRELZL

LDPER—)LD S BEH

it BifI KR E (B%) RFDHRE
POLISNDEFE % <2 <4
feDOPODEFE % <4 <4
TIAFYILUNDERE % <2 <4 (A DOERE-Hi¥57H100 gLLT)
Ko E % <10 RELL
f nla XADBLERZRITS MRELL

X PO:ARYFLT1Y
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Alliance to End Plastic WastelZ&kdITUTZILIH AL HDREEHDEKEERDBLIR—F

PPRA—LGREBEEH

T¥Xb B HRE (B%E)BRFOHRE
POLISNDERER % <4 <6
fthoPODEHE % <1 <0.5 (FATSZAFYY)
TIRAFYVILNDERE % <05 <lto<?2
KnE % <2 <4 (M DOER-HYHH100 gLLT)
& nla <10 HREZL

X PO:RYAL 1>
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EREHEESE. LHL, RRNATUZAXEHRLTLVEL

B NAFIRAEERORECITRAERFERAN=AENEELLY,

B YANSGVRAARZECEREBAR I NAFYRAEFEDOHEZRICILE
SV VBB ETH I BE) T4 T =204 v A BED =D
BESNEEECEMTONTOSGEEDHERYTRE,

RHIEEY-RIENOIREZEL, —RNNMA TR IRBETOR

B REEDRENABE,

B ERININAFTTRIE, NAARHIZEAT HSEUD il sE R ELH
=9 EHH5(REDI DR E5E T ETIXREDI OEEEER), =1L
GHGHEEH IZBL TIINA A BB DA X EEEHTERL,

BRIETTSAFYISIRILEF— EFEREL>EFRER

B A(ATRADART—RFIAQFERIZH>T, TRILE—Fd LU FN
MEDE Rk (FSRAFUIESCRMNERBET ~Z,

B EORTESCESONRLYLREGNAEEASEINE, BERD
BHISNEVNES DA R REBN LS55,

(HAT) BRiNZE B &TEU policy framework on biobased, biodegradable and compostable plastics |%%£(ZMURC/ERL

X DBRETSIAFYY

4 S EREXREM DRFEE T T, P BREAFLE O
[ORTLOFFEIELTRASDEENHS
B RBELTTECEBRONESFG T TORBRNBE,

ERTREABLBRESIT=
B UTZETHEIHEDARICREINEGFHIEERERATILTF),
BEDRENTOTEELENFIENERASh TNEEM
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RERICIFFRREEHFMEMO<RTI IDENDHS

B ERY A MRERUREZE A - FHEMUTATIDLENHD.
HARLRIRET SR F VY

TR RTBEIR TSR F v O AEPIA RSN 1=
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4 EDRETIRF VI EREL R ARERENOMNB - EYGSBOBROVEN RAETHLS) . EDBUOERN. TOHMOEE
| ARETSRF VY (SUPEES . IEH B MIRAI. REACHRAIF) LOBES

B ASREL. ZMORE BEDIRERY. VAVFEERBLIZI VAT LR IELTHRA DD ELNH S,
B RBRETENGCREENEEORMIETOMRRELTERADONETELL,
B BRERAVILFIMNVLIE ERBRETSRAFVIDREDIFH  BERRLICE DN -—ELHER-ZAREN

ERRIETIRTF VY RAIR ., S RN - M AL AT BT S R F oo DRMYL. B ICE A o T2 T . — R BRINBRE,
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0 AR—TULY FEDOHEZHRA-BHLTEHT S,

1. EA

B EUDRIRE - BRMBH - [URDPILTEFNDBIT.
TOBRERADEFDL. ELTEYSHRIEDRELRIL
DLERE. TIRAFIVIDEE-ER-REDHEESR
HICREY S oM TELoT,

B CNODREDHRREEERTHP T REDTSRF

VIDRBELT. NAA TR - £ R - HIRETEET

SRAFYINFT=IZEGLT-,

BCNODTSRAFYIIEHBRDTSRAFYIEEREID
1%% 586 . FOEITEM2005 L EIZHE, S ERE
ADLUAZERRM . FERETOT7HEDHB, EEEITA
RICEMLTHY ., 2025FFTIZTSRFYIEERE N
2RIZHEHBENEIT2EIHLEFRINTINS,

BCNSDTSRAFIIIEREDTSRAF VI LYEHIREIC
BLWERINPERIIZEBIN TS —F. TDEE
LEANREBICRWMERZL-0L. TSRFVIELSE
DEEEELIEHEWNEOHIZIE. ZLOEHER-T
ENHLHEVSEZABIEREBMNLEL>TLVS,

B REEDODTSIRAFYIELRBLTINAAIADLDTSAF
YIEERVTSRAFYIHRZD—EDIRBETOED R
(X, BLDF REL-0T—FA., FiEaeEECBET 5%

BENL—RAT2H D, OLE=REXIKEREL. EYIZE
BEIO2LENDHD,

(HFT) BXMFELKHP https://ec.europa.eu/info/law/better-regulation/have-your-sayl/initiatives/13138-
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XEXTRFDOERERFTRIEL TS,

B MZAT.TSRAFYIDSATHAIIILTOREREFLEDE

5. BROEREIBDELE. NMAIREZELETOER
DIL—THTORREELZRYEMER. FLTZREREA
DBEZEEITSIED THoTIXESELY,
EUDBEPERTINODTSAFYIER->TLNSEDE
HEMN. ERMAIZKDREETXZ S0, BEFDOBUR (BR
MT—2To—IL, BREFTEEE. TSRXFVIHERR)
[CEDE, JYKRRMWLGET7IO—FERMBANRLY, &5IZ,
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TRHLETBIEIZEREZHTTLS,
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2. NAATSRAFYODaAUETH

B JSRFVIETINAARABAEX | EFESDIE, ZDEE
[CEHLNBERBDEEEL TS, KEDTSRF VY
MMEBAER(BHORARAR)DOEESINSDIZHL.
NAFRRATSAFUINENAAR A SELN S,

B RAENAATRE, HhOXE . . HIEBEEY. RUK
MEWST-FERBERE. LRAERZREBEITHERHEL
THRIICEESh=EYAELEREL- TS, 7D
fth, BERM. \ARX, Fb—ILHZEDOEHERZEY R
EYLERELTLNS,

B ISRAFYIIE, TDEBFEIE—BENMFTREH
IOEBRZENTED, TRICRT LI, INMATRT
SAFVIICITERREEETTHIEDETSTEVEDD
MAENFEET 5,

ERDTSIAFVIDREER
Non-biodegradable
Conventional plastics:

fossil-based and
non-biodegradable

Biobased and
non- biodegradable

Fossil-based
Biobased

Biodegradable
and biobased

Biodegradable
and fossil-based

(HA ) B IR 55T
Biodegradable

XREX Dlbiobased]ld. BAZEFED S MY PTSDBERMNGINAA TR (HE) IERL=,

B REDTSRAFIIIEIURATIATTHEBINELA,
=SB IEFRENEZTSRAFVIIE. TVRFTSA4TT
ETOEMED RUT—EEBRRMY) NEIZTEEE R
REK. MEYMNAATADEM S |BEIE(CEBRSN,
BENGDFEEEAIVIZEBRINTHEINDS SIS
FEhTLS,

B ZOEHICIK. TIRAFVIRMOBFEICMA T, ZITA
NIR1E (receiving environment) D@4 EHEE+ D4
BABETHD, D=, TSIRAFVIDES X, T
DT T FMICEET IEREIRRBICEET S
§§b§%L<EE@F9Z?A¢#'|$Jtbf%f&?’éﬂ\ghf

%,

B ERITRY ST, ERMRTBLIICHEShTIRAFY
DI2E, NAATABEELIERERHAEOIMANEFET
%)

m MHEERIBETSAF V1. EEHINE-FH T TEHE
THRIIICERHEIN-ERPBEETSAFYID—FET. &
TR E - IXBEKEEIED-H DAL HERTO I
EAVRAMI& > TERET H, TEIAVKRAMIZELN
BDEDBETSAFYIREYIX. T ERIIRSNDILEDN
HbH. TEMICHBILAIEEL BRI BEICDLNTIL, B
MEABHEIN REAIAVRAMIDWTIEEHENKEL
B3 51=86 ., FRINRREIEFELLZL,
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3. NAFARRTSRAF VY
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HEEFZIEWIEERIITHIELEKRT D,

B EEEII—TIETSAFVIEDRFELT,. §ELIX
EHAVELEEIND, GHGHEHZEHIE D=6 . EUDTEIR
BET7OIVATE. EFETERBCEEMOEEHIRE.
TSRAFYID) A IILEBEM O BEMEELRSE
IHELTHITTULNS,

B RERRHIISEBEELELIND:=OH. FHEMIZTHEESQ
BINAAIADNLDBAERREL R FIX. EARFIZKD
HBIRFEELD $FIC, ARMEREYORIEYEF AL
F2INAFRRTSRAFYIDEEIZ. LBERMSDER
PHIETHYTIVTEFEBRL, RIESRI BEDERIC
BT 5EEBIC. —REMERDODFNAZIZ . £Y%
BRIENDEEZEZRMT HENTED,

X2 RXTIIELETAH ST DBERIZER LTS,
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D Y1200 = HF A e EIE L R ERMNSHRZET S
LEBIT . BET-NAATa/3—BETE, BEREERD
NAFIAHAXDBRRERBIEOEERNAIFS
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O/E—I2B 53— REEZEBEDREESOHDHEIZEDE
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3.1 NAARRTSAF vV EFH ZE (Biobased plastic content)

B IRAE. JSRAFYIBEIRIZINAATRABES | ERETT S
FOITKHEBELRIEESEF R, EESINT-ZEFIEOIANIL
(XFEELELY, Eﬂﬂ#&éﬂ:éﬁ NEELENLATR
3SR (R8T HHEETRE R (CEN/TC411) (X, /N1
ARREEXEDATES %, CERMRPHEEEA~ADIZI
== a3 EDRIEIZDOVTHAT U RAFIRELTLNS
s LMD BEEMBIIHIETLHFIAINTEY.,. —BEL
F=-770—F%E7R T 56, TOERAN#ERINS,

B J)=2 o4 T Il HEBEDRMEEEITST
DIZIE. TSRAFYIERIZDODWNTINAFTSRAF VY]
WOINLATRABFS JEWVF=— BT EEETOIRE
TIXBEVW FINEESDEEEDI U /NT—AUMNIH
T HRIESETIE., RSN -Bh-IRESYRETENMITS
NTWA, F=IEREICEAR ETHENDBEIDRIETE
BEDEENBH-INTUOERWNESIE. SS5LETAZE
IEFBHIEFREBLTINS, XIRIE., A DRIEARE
TEELENAAIRRTSRAFVIEFEDHIZERL. B
ZIFTRFZDNAARRTSRAFVIEFERIZ50%THS
JEREHTHIENEELLY,

B FE NMARREEEZEHICAETHCENEETH
5, HEMERREAVERAZEIEZ BRI/ EET. ZDOFEH
MIELZ T ANLGNTNVST=86H, EFELLY,

B N\AATADFHAZEChain of Custody (1L -R&EBIED
E) CEEfkL. YTANTUV R E THRRARICRESE
SHEE. BEFEDNAFTREFREOHERICITESGELE
EZND, COEIEHEIE. BLLARNILOBERHEETH
DURE)TAEERL. =204y 2% AT 58

DEBINEREEIZEM TSN TWAIGEEIZOAERS
NBERETHD,

X3 [REX Tldlbiobased172H, BAREBED AN OTEDH AN ZTIXINAMATRAAFEIERLTLNS,
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3.2 [RHEDEHrIREH
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(Hi#2) Braskem#t, “I'm green™ bio-based PE Life Cycle Assessment”, https://www.braskem.com.br/portal/imgreen/arquivos/L CA%20PE%20I'm%20green%20bio-based FINAL%20EN.pdf
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LCA RESULTS AND INTERPRETATION — CRADLE TO GATE

Carbon footprint comparison (Cradle to Gate):
Unit: kg CO, ., / kg polyethylene resin at production Method: IPCC GWP 100a

Conventional Petroleum Naphtha _ 1,861
based Polyethylene production

Palm oil fatty acid based
Polyethylene production (100% -1,233
methane capture in Palm oil mills)

Palm oil fatty acid based Polyethylene
production (5% methane capture in Palm _ 1,031
oil mills)
\Waste fats based Polyethylene production
(SABIC route for Renewable Polyethylene 2,312
production)
-3 2,5 -2 -1,5 -1 -0,5 0 0,5 1 1,5 2 25

Each kilogram of Renewable Polyethylene resin produced at Gate via Renewable diesel route (sourced from waste fats)
can lead to removals of up to 2.3 kilograms of carbon dioxide emissions from the atmosphere.

What are the key differences between “Cradle to Grave” & Cradle to Gate” from Carbon footprint accounting perspective?
Cradle to Grave:

In accordance with PAS2050 standard, sequestration credit is claimed only for the fraction of waste plastic that is landfilled at end of life.
No credit is claimed for fraction of waste plastic that is either recycled or incinerated at end of life to comply with PAS 2050 standard.
Cradle to Gate:

In accordance with PAS2050 standard, full sequestration credit is applied for 1 kg of plastic since End of Life assumptions are not applicable
at “Cradle to Gate” stage.

(H #8) Sabic Certified Renewable polyolefins, https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability Conference_040215.pdf 246
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Sabicl=&kd/N\LAPE. PPOLCAZEH

LCA RESULTS AND INTERPRETATION — CRADLE TO GATE

Fossil depletion potential
Unit: kJ oil eq. / kg
Polyethylene resin at production
Method: Fossil Depletion Potential, Midpoint (H) V1.07 / World ReCiPe H

Conventional Petroleum Naphtha

sasea poetnyencorocucion [T -

Palm oil fatty acid based Polyethylene
production (100% methane capture in 0,69
Palm oil mills)

65.9%

Palm oil fatty acid based Polyethylene

production (5% methane capture in Palm _ 0,69

oil mills)

Waste fats based Polyethylene production

(SABIC route for Renewable - 0,326 83.9%
0

Polyethylene production) «

0,5 1 1,5 2 25

Each kilogram of Renewable Polyethylene produced at Gate via Renewable diesel route (sourced from waste fats)
can lead to reduction in fossil depletion potential by up to 83.9%

(H #8) Sabic Certified Renewable polyolefins, https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability Conference_040215.pdf 247
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« NestettD/N\AA T O/ %A VI=. Borealistt[Z& /N 174 PE., PPEEDLCA (cradle to gate) NEEIN TLVS,
- {LBEIRHERXPE. PPELEAT, GHGHIEE X ZENZE 2.1, 1.9 kg-COeq / kg iBi&7EoT=,

Bornewables PP Fossil PP Bornewables PE Fossil PE

>130%

. Partial carbon footprint
I e
. Biogenic GHG emissions

Unit: kg CO; eq./kg polypropylene

Note: Biogenic GHG remaval shown here is the total CO; absorbed from the atmosphere during plant growth . Fossil GHG emissions
associated with the Bornewables feedstock for the production of 1 kg polyolefin. During production, part of the X .
ramaved CO; is released. The balance biogenic CO; remains in the product (3,14 kg CO, / kg polyolefin). . Biogenic GHG removal

Impact category Bornewables PP m Bornewables PE m

GWP (kg CO; eq. / kg polyolefin)

Abiotic resource depletion, fossil MJ / kg polyolefin 18 70 15 67
(i #2) The Bornewables™ : a sustainable alternative to virgin polyolefins, https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The- 2 48
Bornewables/BOREALIS_Bornewables_Brochure_final.pdf
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« NAFFITIISEESND/INLAPPIZDNT, ALERKE D Nestett D IEHRIZHZZ (T TLCAR R EEREL 1=,
s NAATRHERZTHAHILEZERET HE. GHGHEHE L. -2.51 kg CO, eq./kg&7goT=(cradle to gate) ,

<ﬁ¢$ﬁ*/7")7l'> <VATL7Z7O0—>
TSUMERB i TRIRSh =R RmERRELT, K E—
FAHINLE (NEXBTLTE+£R) IZ&KYYZa—TF T )L Py posuton ) 0 copegon ¢ Tonsorter
TA—EIEEETHITIETRIETH/N\(AFTHEBS R
o NAAFITHERF—LITVFRITTHILIZEKYTAE l oo
LB T. EERIGICKYPPERET D
(EBERABXFTIHEDEEZITHELN., TEHETX Flensy ——» le— (jhemmals
NFVAARZTFERALI-LDTIEGWIEIZEE) I =
<NHUEY> popne ] e
° F%ﬁﬁﬁlmo)@”l'\'/\"{jppiiﬁ Bio-based
(1§% r-ﬁEXB 'iai@l’\) lnaphtha
<i%iﬁ§z|z1ﬁlﬁ E > o Steam cracking > HF'SH&JT-
- SURZEES . EEE(EL) S | e
« AVUEHIR . EEEGRK) neavier fractions
o AKEM(FEHLAM) . EEEICEER) Propylene
o NEAFEGEASAMELSY) o sokEH v
) *ﬁ%:lﬁ tl:% E * :t tHJ’ *” Fﬁ g “:' Steam »|  Polymerisation  [€ Electricity
+ AXUAETRSTHR . KIEA i e
* jlﬁﬂ:ij_ Y EE‘Z . ﬁiﬁ*lj H (ﬁjﬁ-ﬁm#@) l r?f‘t'.r:?c,[:zna! EI
 BRiEE - ERMAGLEER) e

PP Waste flow
Co- & by-products

(Hi88) Moretti, C., et al., “Environmental life cycle assessment of polypropylene made from used cooking oil” Resources, Conservation and 249
Recycling, (2020) vol.157 p. 104750
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<HRBME>
« INAFPP lkgZEE T AEDRIRETAEEE OHEIXTRICSRT EESY,
« GHGHIHEEZEITIUTDERY
> 0.63kg CO,eq./kg (N\AATYRABERFEZEELLENOI=HR)
> -2.51kg CO, eq./kg(N\AAIXRABERELZERE)
« 1IEEZEHDHFLTHAEILLE-RAT7TIE. FEDKZVIBEIZDORIZZEE) (28%) . DILBERDEH (23%) . @K
£ (11%) &4 1=,
« F.HETOERFDEFEIL. DFEETOER(38%) . QKFREE (21%) . QLPGH EE (18%) EPAIE (8%) EfioT=,

INAZAPP 1kgdh1-Y) DIRE E fi (Cradle to gate)

Impact Category Unit Value Normalized and welghted scores (Total 100%)
Climate change (without blogenic carbon removal (BCR)) kg COzeq 0.63 28%

Climate change, with biogenic carbon removal (BCR) kg COD2Zeq —2.51 Not applicable
Ozone depletion kg CFC-11 eg 0.0E-08 1%

Human toxicity, non-cancer effects CTUh 1.1E-08 1%

Human toxlicity, cancer effects CTUh 5.5E-09 6%
Particulate matter kg PM2.5 eq 1.2E-04 5%

Ionlzing radiation HH kBq U235 eq 6.4E-02 6%
Photochemical ozone formation kg NMVOC eq 1.9E-03 6%
Acidification molc H+ eq 2.1E-03 5%

Terrestrial eutrophication molc N eq 6.0E-03 2%
Freshwater eutrophication kg Peq 8.7E-06 0%

Marine eutrophication kg Neq 5.6E-04 2%
Freshwater ecotoxicity CTUe 2.2E-01 1%

Land transformation kg C deficit 1.1 206

Water use m3 7.4E-01 11%

Resource use, minerals and metals kg Sb eq 3.2E-07 1%

Resource use, fossil fuels MJ 9.30 23%

(H#2) Moretti, C., et al., “Environmental life cycle assessment of polypropylene made from used cooking oil” Resources, Conservation and
Recycling, (2020) vol.157 p. 104750 250
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© RREAZOHEF—LIF2022488 , NAF YRS THZRMET ETIAFVIEEIZET HLCADGRX ZHKLT=,
© KARARTIE NAARARVEEYHEDHEZEMELE-FRAIGRGEFVEEEZREFL TS,
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o SEFEMIX. Cradle-to-gate® LC-GHG DEFEM LV =8 LC-GHG [ZKELARHEEELH S,
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Renewables sourcing

« Pretreatment, hydrogen
production, and hydrotreatme
Renewables sourcing

. Pretreatment, hydrogen
I production, and hydrotreatmen

! Fossil-derived resin

| Fossil-derived resin
incineration

incineration

LC-GHG [kg-CO,eq/kg-RDHC production and use]
LC-GHG [kg-CO,eq/kg-resins production and use]

i 1|
[ E B |
Frat |

Frat |

Fossil-derived resin

Byproduct production and
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incineration (fossil-derived)

o = N W A U1 OO N v
I :
PFAD N -

Fossil NG
uco I
o - N w H w (=2} ~ (=] (i=]
Fossil [N
PFAD IR -
uco NN

Fossil-derived resin o o - o
g 5 g é * production 8 9 & )
(a) ] < (b) © <
AERVEREMEICKNT S LC-GHG
(a) RDHC DA ERUMER (b) PE & PP %R & LT=#tHE (PE:PP = 0.591:0.409)

X RDHC:B4AR[RERIEKF NAATRFTY)

(H#8) Yasunori Kikuchi, et al., “Life cycle greenhouse gas emissions of biomass- and waste-derived hydrocarbons considering uncertainties in
available feedstocks”, Process Safety and Environmental Protection, vol. 166. pp. 693—703, 2022. https://doi.org/10.1016/j.psep.2022.08.054 25 1
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« BRMTSRFUIHE (EUBP) (F NAATSRFVIRMERES H-OICEASNH I HIE, 2022 F12 80 ANYH

—IJLEHEESN ., CNITHFDEE®mIBED0.01% (20224F) THHELTLVS,

HMOEELHESFLENELTLD,

Land use estimation for bioplastics 2022 and 2027

Food & Feed A
1.24 billion ha = 25%*

. Material use***
/106 million ha = 2%*

/. Biofuels

" 200 million ha = 4%*
Bioplastics
2022: 0.8 million ha = 0.015 %*

2027: 2.9 million ha = 0.058 %*

Source: European Bioplastics (2022), FAO Stats (2020), nova-Institute (2022), and Institute for

SHEDORBLIZDVTIE, 0.06%KiE (2027F) EFTEMT HRAAEZH., EENLRBHETHT M THY ., BiE0h

GLOBAL AGRICULTURAL AREA

Pasture
3.3 billion ha

>Arable land>*

1.7 billion ha

*In relation to global agricultural area, ** Including

. . . . . . R . . approx. 1% fallow land, *>**Land-use for
Bioplastics and Biocomposites (2019), University of Virginia (2016). Info: www.european-bioplastics.org

(Hi#2) European Bioplastics, “Feedstock” https://www.european-bioplastics.org/bioplastics/feedstock/

bioplastics is part of the 2% material use
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« 2009 M &= Assessing Biofuels: Towards Sustainable Production and Use of Resources | Tld., 7N/ A #A¥ D&
R KL, BREEEE, KER, TR AERICESCO2HHOCEYMZHRMEFICEEZRIZTT AREELHIZLEIEREL
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NAXREDEEEF AT HRE

[EMFEDENEEE]
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bND

c EHROHFMINEEDEME IR+ FHEMUTIBRDTERAA
c REETOPYMEROBTZEMIHVSMEENERTS

(K]

B N\AFBRHEORANMERT HEKFEREFTIBMT HEEZLND
B KDZLWHE TIRERMEEIEENDELLGY, BREEED
FRAEP.KERICEORERAULDEAZL-CT ATREMEN

Hd

[LiuFIA])

B HFEOBEHICHEOHSN\MFERFREYORIEEBEDE S (L8

ALTWB WFICBAFHEETTOMERMNEE)

« 2004% :%90.9%. 20074 : £91.7%. 20084 : #92.3%

B ZMOERSFEHIBECERIET A ETIFBRENAREIND

BN )

« 2030FICHADT—EILEAVIVBEEEDL0NE/NN(ABRETR
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B N\AFABREEREOEERIE X, EMEFREICKELZEEXZRIT

JRIBEENH D

(W 81) EEIBEEE (2009), BIEH R ISR FG A8 E£ E SR BICH T /(A %5189 5 1, http://www.resourcepanel.org/reports/assessing-biofuels
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A RHDEETRKICHIVARY

EEREEX#EE (FAO) INAA MBI D8R

« 2017FED#H;EZEThe future of food and agriculture — Trends and challengesIZHE LT, NAFAIRILF—DEEHLE K

[ZEELN, BEET ARV (BREZERE. T HADT IR BENRIRABFEHE) RUBESHAEML TN EZF RN,
BRI BENAARREED=HDENT-EFEIZE ZLTLVS,

NFBRHEOEELRKBEVI)RIEHBEDIEXR x5
< . )L —D AT RE Zml
kg 2/ (AR 0 2 ) | fg#;g;ﬂlgjgzé}:{j':t?) X—OEErIREEEIZR T
B N\MFAIRIILF—IE, EHBRTHEASNIBEREIRILT—D BEOBGEATREMERIELEALBEENSMFIRILE—FRBICE
‘3*573%{—5&& %@%‘%%li‘%f&ﬁfz%iét%iﬂﬂéhé ET2mANXIER ) ‘ )
mLTEY. ﬁ*#@if‘b,ﬁ%Lﬂ’%iﬁié:tb“%i@éhé s
(20205 (CITHFEE M 1{E4,0005 U (3ET H)
[VRLBEDIEX] FRINBZEEDF-DOITHELE R4 B DN (2005~ 20504 . %)
B NAATRABERDBZEEII—EBHIELTEY ., £EEBICE T8 2005/07 2050  2005/07  2013-2050
REREEOLTHMADTIERIZEELRIZT RN HD 2012
- ’§4T7Z$f£i§':ﬁ(TT§&%(*ﬁﬁﬂﬁﬁ)‘i~ 51&0)%#%% 20505 R D HERT 100 159.6 14.8 44.8
BL. - KEDKAERICHLTERLAWERRESZ 5T T - A OB BIC RSt
BEELHS (UN. 20154F) 100 163.4 14.8 48.6
B N\AABREOFERAZFEL. dRMETEEHNRSTAEEIRET —
ETh, TOEBERIEICH T BRSNS L A AL ICE>TH ——— —
REATOHEEXIBMIT HEEEELHD (UN. 2015%F) 100 2324 200 2.4
B N\AARAN)2—F =2 DFHRE DR AT KHHF LK
TOURE RAH£20205 (2 [£2010F DS HEAT HERAE e st e
NTWS (AR EFI+—S LIHED) (UN. 2015%) 100 1479 138 342

Source: FAQ Global Perspectives Studies, based on UN, 2015, and Alexandratos and Bruinsma, 2012.

() EEEEREM(2017), The future of food and agriculture — Trends and challenges, http://www.fao.org/3/a-i6583e.pdf 258



http://www.fao.org/3/a-i6583e.pdf

INAFTTADEEXRE~NDERDERE
ASEE VRS ER S

« 2018F MR EZETMeeting Policy Challenges for a Sustainable BioeconomyTl&., /NA A ADEERE~DFERA(L.
BHEDHBEVPELEIZEVWTHE - RIEA COEEEZL T ARENHLI—F . N\ (FTa/S—FTR/)LF—#i5
BRUBHEZ2REDCHATREZLLLISEBRTIVS,

© TDOLT, NAATADF kT REME O FFl B VR AIBER/N\A AT AD = DEHE - R MR DL ESE. BHEDHRE
ZIEBT DI=ODTEFICONTEARTINS,

NAARADEXRAE~DERADERE BUREADTRE X— B
BHEEDBES [ /(41'77\(_311EIE%E‘]ﬁﬁﬁﬂﬁ&'l‘il:%T%%ﬁ’&iﬁf:ﬂ‘%\%ﬁ&Us
B BHEOBENTLUTEL]E Z DI E A AL
BREOMEDILLRELLET . HENBEOIEL. HHEOENE. EEARETENEE RS TEEABS
"R LENLOAIFIRAROMAEHELHS AR S Y AEFE R Bl — DI TIHHE T
. BEEICSHBEMERERET 2 TLEMEADS PR LRI R EA DGO EEDE AL, BHEAEERT 2 FRO—D
© BYGHNFUADGMGEE | NAATZDBRIRE. FHKIR, B 2030-50F%RIEZ  IFETEEAR/ (AT AD=H DB - FHT AR E

TERERZSISEIIAIRELNHS
© HEMBIRINH L (LA CEFERX -ER~NOZES)

I st F1 A

HRIZHBITE/INAATRAD EEEZEIL—F( 20114F)

B EXICLDHE, 2020F CIFFRMARICFIATE L RAH o 7 W S e o
ﬁh\ ro 5ﬁ %Té (BAU:/j— IJ j’) 7 i P 4_zand Russian Federation Unied Stakes
X20204FITH N TH, EihIE IR H AR R EE \ v Som

B 7 EHEEHREAICEYEAY, AR THRELTOENR

(B BRNATIRX . EEDF)EZETIDENDHD

and Indonesia

Australia
wd

. Ethanol . Wood pellets . Vegetable oil/biodiesel

Brazil

Argentih

NAAFIADEERARADERICKLSBE

—ANAFITA/3—F IRIILF—EBRODE. BREBOHRE
RUGHRMOBREFICKY, IRILF—HERVBEBHNR2RE
DERTEELBELLID

(Hi#8) OECD (2018), Meeting Policy Challenges for a Sustainable Bioeconomy, https://www.oecd.org/publications/policy-challenges-facing-a-sustainable-bioeconomy-9789264292345-en.htm 259

Source: Redrawn from BP-EBI (2014), Biomass in the Energy Indusny, An Inroduction
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a7 7VF BEARIRLY—EELRBERMANOXGICET 5% (SDE++)

[ZHBITERNAFTADE Gl RETE D FEER

o ASUABRFIE. NAAYREZEOCBERBEIRIILY—FICEAT 5#BIE (SDE++H) ZFRITTHEY .. HEFXIIFERATS
NAFRRIZODVNTH IV BENED R st R EEZ BT RELH D BELXH/-LTLSILDHERIZIER
FIZREERF—LAERAIN TS,

- #HBIEDEKXLFRL. Stimulering Duurzame Energieproductie en Klimaattransitie (SDE: B4 RIGET RIL X —4A
ERIREBADRIGIZRET 2#BIE (RER)) 1THY . 2008 FE D EAA LU SDE (20084 ~) . SDE+ (201145 ~)
SDE++ (20204 ~) L KBS B LA SO#EEL TV, SDE++TIE. BA BT RIILE—F T THCEEN RS A H 24|
BICEERNETOEATLNVS

o 20034 ~
ARREREBEMEP) oo e s i e - 2 A IR T AL ¥ — REREEAKIE
20084 ~
SDE s BARREIRIILY—EEENHTEECHREL-BIC—FEEEZ LEEITHHIE
(D4—KA4TLET7 L (FIP) #lE)
SDE+ 20114 ~
o GALERETEHEHMEOEIZIGEC THBIZENRESNDFHEIZER
20204~
SDE++ « BAERREE NFEITTHL E—FRUTHERGAEE L RFREINFI A (CCU) HLEMSN =

« HIBEND COl br &Y THMEICERE (BEMREENNDIEEIREE LY TEELL)

(M) UTZEDEITER
Statistics Netherlands “SDE subsidy” https://www.cbs.nl/en-gb/news/2014/09/lower-renewable-electricity-production/sde-subsidy
Netherlands Enterprise Agency, “SDE+ 2015” https://english.rvo.nl/sites/default/files/2017/07/2015%20SDE%20plus%20brochure.pdf
Netherlands Enterprise Agency, “Stimulation of sustainable energy production and climate transition (SDE++)" https://english.rvo.nl/subsidies-programmes/sde 262
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a7 7VF BEARIRLY—EELRBERMANOXGICET 5% (SDE++)

[ZHBITERNAFTADE Gl RETE D FEER

o WRELIBEAEIRIILXT—EERFZITLTOEY
o SDE++IZHRIRENT-BE . BMTIZIECTL2E~15EICEYMHEBIEATH/ENS

AMhTIY HIhTI)

BERREE S s BBEERTECEBKERKBEDZBEEEZXZAN-REE)
s KOARE
- RARE
. KGAHEE

BETgERELO TR o NAFTRADHFHEL
L—ay o« INAFTADBREE
« X/a0H#EE
o HEACGEULMERT)

« KG#R
BATREHR © INAFTRADFEEE
« NAFHRIE
ERRE o JKENR (T KM BKIZEFNSEDOFA)

o KEBHIZEDRERE/NDIR

o E—FRUTHEKRGHEHEE
. BRRA5—

o HhEAGEULNMERT)

- BEEVFIF

- EEXERE—FRVT

o NATV)YRHSRIR

BixFRERE o ZEbxFMEUN-ETE (CCS)
- ZEbxFMEUREFIA (CCU)
o FEHERITEATTEEMF

s BROERICKDKE

(K #) Netherlands Enterprise Agency, “Stimulation of sustainable energy production and climate transition (SDE++)” https://english.rvo.nl/subsidies-programmes/sde 263
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I35 BEMRBRIRILF—EELK[UEREB A~ DORIEICEE Y 5B & (SDE++)

——— 128514 B/ (AT R D EEETT Bt D REER

« BATBEIRLF—EEDEOIZERYTEN\AATADFGEAREMSE I/ N A TRADEEICI > TEENRESNTISD

e
kiﬂ*ﬁ 'l\fﬂ*ﬁ E?ﬁ ,EE e
©)

;;f;‘f’% 1 | (bEEELLELCGHGH S B ARSI IERDAL o o
é;ﬁ 2 | HEREAMESN. TETHLERESNLTNIEESE 0 o
T 3 | NAATREENRFRIVEDOBIRIZDENSLENIE @) O
FI 4 NAARROERAERMEREAEEL-LEHNE o o
BlE | 5 bR EA N LRI (LUC) DA DAL S & o
6 EETHEEE. E. i, A DREOEERTTEE o o
7 | AMBEEEHEEL. TETANER LIEEIL o o
o ?*ko),ﬂ BHE RE.RE.EANMESh, TRETHLITRIET o
o  BROREETEI0. AHUKOEET SIAMAENDEER o
, NEMETHE
Chain of
Custody 10 HHETEELHHRERATRIAUIRT LI TR TOSTE o
TR SSBHERAFHTREHRERO DI+ 55— o o
YFSAFr— 2 hEBEL. B2 DGHGHEH B2 T= 3 Chain
120 of Custody> AT LEEALTWNSIE O O © O O
13 Chain of CustodylZB T 3T IL—TIRTCAVN AT LDBE. J o o o O o
N—FLEELT, ALNBLLFACERSENEHESNELE

(H #) Ministry of Economic Affairs and Climate Policy, “Verification protocol for Sustainable Biomass which must comply with the requirements of the Regulation on the Conformity
Assessment of Solid Biomass for Energy Applications for the purposes of the SDE scheme” https://english.rvo.nl/sites/default/files/2022/05/Verification-protocol-pellets-2022) 64
English%20version.pdf
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https://english.rvo.nl/sites/default/files/2022/05/Verification-protocol-pellets-2022-English%20version.pdf

o mm | cof | kEEE | RR | &

TIEREE | 2  IERABERVIBERFOE-SVITXEFEEHBEORE

O

UTD&IGENENSHREEF OO ERFAIELTIELIFRL O
FRAEMRERY, ANFEEBICKYVERRMESN TGN T O
3 EEABICKVENZHEABVERTESN TSI O
O

O

O

FRFLIEURICELBRRE. TR REROBNDOHIEER"
EORED-OITEESN M

T ahF A BETEYMSHMEER DL hall LOER
P

2008F1AICUTORETHY, RERTEORETHVL MO EREZF AL
TIXEB7RELN

D O

lhabl EDQ L TEHEISMULDBARLHY . B EHE R H10%~30%
THAIM., F=EBANZDOBTEOREIZET HIENTES 11

5 | 2008F1AICERM THOf-LHALR/[ONSRERMEF AL TIELIFARLY O

IR D EiAlE, RIHEORRE L, T ORE, TEEELENS o
Chain of BIE~OEEDR/IME. EMNLEERNORSERIT 5L

Custody BEMTHIEIL/ I IBEDHHETHY . UNFCCIZNDCDIRH LGHGEHI
FLTHY. LULUCFEFID BN R EEE FESAVGEIDIEY

201510 A5 H LURTICBAIRL = RIE CHEEINT=/\ 14 % ¥ 50% LA _E Bl

20155 10A5H ~2020F12 A31 BICHEBEIE L= &R iE TEEIN =/ N\ (A
*’:

10 | 202151 A18 URICHEERBLI-BETEESNI=/ (A4 M 65% LA _EHIR

20211 1B 520255 12 A31BICRERBL-RXETAB  BEICFERS
ha\1A %

2026 F1A1B LURICEBRIE T 5% THAE -BREICERAIN G/ N\/A M 80% LA_EHIIRE
(H#8) Directive (EU) 2018/2001, Article 29 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L.2001 26 5

60% Ll _EHIE

GHG
HHE

70% L EHIRE
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A58 BETRIRILT—EELABELTSH~ORGICRET 2B (SDE++)

[ZHBITERNAFTADE Gl RETE D FEER

o NAATADEHGAIREMZIIAT AT-OICREFZRMAT—LMNFHIN TS
s BEIFEMRF—LDFERIZH--TIK. . [TRILXT—FAD=HDNAATAD G REEICE T 2BHEE S 1AL
TOTOCRATREREICHIEFITOoTL\S

AKEBD S
JOTRk FIvy
v

REH M

A

NEER

i

el

IR FI T~ D
X b

A 4

P fRHI T~ D
Xt

B &I T
KE~ADHE
v

KEDRE AF—LE—F—
v FITES RS

RHARILT RF =oAL —

(H#) Adviescommissie Duurzaamheid Biomassa voor Energietoepassingen, “Toetsingsprocedure”
https://adviescommissiedbe.nl/cms/view/9a98aaa5-d57c-4467-ae95-3045a9dcb5b6/toetsingsprocedure 266
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A58 BETRIRILT—EELABELTSH~ORGICRET 2B (SDE++)

[ZHBITERNAFTADE Gl RETE D FEER

© NAARADFEAIREMZERAT 57=HI2. LT ORMBZEERF—LAFERASN TS [1]
« BRBEZHELLEBEEITANSVAARDBERANROH NS [2]

K MMRE | BR-BE | o

(g, REEIR) | HFHEE | SHEE | TERE

ATFS (ATFS certified) KE O @)

Better Biomass (Better Biomass certified) 2R @) @) @) O @)
Bonsucro A O
FSC (International) (FSC 100% en FSC controlled wood) | FSC Ver 53 & E @) @)

FSC USA (FSC 100% en FSC controlled wood) KE @) @)

FSC SA (SGS Quialifor) (FSC 100%) m7oUAh O O

GGL (GGL certified (RBA) and GGL certified and GGL

controlled) SR © ©

SBP (SBP compliant en SBP controlled) A @) @)

SBP (NL SDE compliant (ID2E))

(NL SDE controlled (ID2D)) (NL SDE controlled (ID2E)) SHEF © ©

SFI (SFI certified forest content) KE. TS O O

ISCC Solid Biomass NL (ISCC solid biomass NL

compliant) SHF © © © © ©

[1] Netherlands Enterprise Agency, “Sustainability criteria for solid biomass under the SDE+/SDE++-scheme” https://english.rvo.nl/subsidies-programmes/sde/sustainability-criteria

[2] Ministry of Economic Affairs and Climate Policy, “Verification protocol for Sustainable Biomass which must comply with the requirements of the Regulation on the Conformity
Assessment of Solid Biomass for Energy Applications for the purposes of the SDE scheme” https://english.rvo.nl/sites/default/files/2022/05/Verification-protocol-pellets-2022-
English%20version.pdf p.45 267
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Nestett|CkSEERERMOERDRIBEMEIZDINT

« 2023F9A1H. KEERFHE (USDA) [N/ AR ERBEEFNKRLI-. HBEZETIL, NesteN L U AR—ILOBATR
R GEBRICEV TR TR ERERBN. /VRRUTHhLEHIHIN=N—D U N—LEAATERRATREICRE
BilREESn-t D THAHAIREMFEHEL TS,

e —7.Neste[USDADIEEZENDANARIFEERLELY, MEWNNBRREICE DTS EERLTILNS,

BRERBERNAMFRHOBERERICETIEREDEM

2023’?"1?)5175 RAYDERINE B LI . FELNAAABEOEUR~NDRAZATTEL5EE L=,

MINEERIZ. FESLIUVEREZREHLTHASINZAVRRITENAAT4—EILIZDNT, &
. 79— BLOBEEBEREFLEICRAEFITOIEEZRRL-, AEHRIX20245%F5A,

USDAIEZ/NNA A RBERBEEEZNRL. NesteN U AR—ILOB AR fe R HAAICH T,
2023%F9A1H AR THhLEHSN, FERBETAEICEEBRMBMESNN—DUNN—LHEZ(TE ST A HE
[3] A bEtEHELT=,

20234%8A 16H
[2]

NesteldFAEBEZITo-HER. FENSZ (TR -EERHADO ST RIJUSDAD iR EIFEL 5=
O MEZDOABIZRHEVLAEMAIZE DTS EL T, USDALBITERKRZESEL TS,

(Hi#2)[1] REUTERS, “Germany triggers EU investigation into Chinese biofuels” https://www.reuters.com/business/energy/germany-triggers-eu-investigation-into-chinese-

biofuels-sources-2023-06-07/

[2] EUR-Lex, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3A0J.L_.2023.204.01.0003.01.ENG&toc=0J%3AL%3A2023%3A204%3ATOC

[3] USDA, “Biofuels Annual CH2023-0109”
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Beijing_China%20-
%20People%275%20Republic%200f CH2023-0109.pdf

[4] Neste, “Neste challenges unsubstantiated USDA Biofuels Annual Report assertions, which it believes to be erroneous or based on misunderstanding”
https://www.neste.com/releases-and-news/sustainability/neste-challenges-unsubstantiated-usda-biofuels-annual-report-assertions-which-it-believes-be 268



https://www.reuters.com/business/energy/germany-triggers-eu-investigation-into-chinese-biofuels-sources-2023-06-07/
https://www.reuters.com/business/energy/germany-triggers-eu-investigation-into-chinese-biofuels-sources-2023-06-07/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2023.204.01.0003.01.ENG&toc=OJ%3AL%3A2023%3A204%3ATOC
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Beijing_China%20-%20People%27s%20Republic%20of_CH2023-0109.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Beijing_China%20-%20People%27s%20Republic%20of_CH2023-0109.pdf
https://www.neste.com/releases-and-news/sustainability/neste-challenges-unsubstantiated-usda-biofuels-annual-report-assertions-which-it-believes-be

Nestett|CkSEERERMOERDRIBEMEIZDINT

« Nesteld. USDADEZENAARITEERLELY  BEVHNBREICEDOTWAEEIRL., SElAEHRES-0IC
USDAL B EERETESHELTINS,

. mEMSHEEININALFT+—EIL (HST— « Nesteld#E RS U EKRTIGRFDE
K:3826.00%F1=1£2710.20) D—EBHS. EREIZ HEEm-dENTER T TSV —DoDH
REMNSD [FARROTERIZTL—T7EREMEL., BHETREEMHEZEZITANTINS,
E R A BIZIEUAR—ILERBHLTEVICHEHEINT . Nesteld. EED/NAABREUE LU E A AT BE
LWEDTEELD, FA—E V2 hEE - EA VR R T EREL
TERMN T IZAE IZE AL TULVELY.

o AEMSI—0OY/N, SHIZIFUHR—ILD « NestelIBER[GET A —EILEE DB E[HES!

Neste TiFICH e b EEBRMBIEX. 12F mx B OEAMTREEL TSI EN D, F
BR M ~ D 2T DIN—LAMELNLRLY, EXOARR 7SI —OvINGEEADIN(F

R (CB8 5 L TULVELY,

« NestelZFENOZTRo-BERRAYVTILOEBRESTZERL. EMBOERLIVRE. &
FEMEEMEAIZEEEL TULNVS,

* NestehAFENZITR--FEERAHADDHERIFIUSDAD EFEELE—HLIELIEMNS, USDAIZEK
HIEZEIZHITHNeste~DE RITFEHEVLMNREEICEDNTIVSEEZTIVS,

X1 biobased diesel (/AfAX—XT1—+t)JL) X2 hydrogenation derived renewable diesel KFILHEDBERRET—EIL)

(4 #2)[1] USDA, “Biofuels Annual CH2023-0109” https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels%20Annual_Beijing_China%20-
%20People%27s%20Republic%200f CH2023-0109.pdf
[2] Neste, “Neste challenges unsubstantiated USDA Biofuels Annual Report assertions, which it believes to be erroneous or based on misunderstanding”
https://www.neste.com/releases-and-news/sustainability/neste-challenges-unsubstantiated-usda-biofuels-annual-report-assertions-which-it-believes-be 269
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RANGVRAFRICHEITHENHAK

FNBDA A= Ayk-BEER. EFDERF

- FEHOBFMHEZHREOERICEY L TOoNST=O., EFED

2 A2l Boarars SAEL ISR 5TE, BAOMEEESH®
e SV FERSERGRAE SYDFMICARTES.
BEA L RERRANGVAFATRMICALLNTOS AR,
~ 0000 s © EUTHERMBMAA RS ISBLTYHAI)LEYH/RY
Bmtzy BEESE . . Moty —(TRILVF—FIR) NREICRA SN TNS, EDT=H,

e L. L. pEREME S TSIFVIQUGAYIISRANSIRAXEERL, T
PREIC E ﬁEE ey R F—FROURBNFOREET STy URIH
59 5L, UH AL EIBKRITHDAREMD DD,

« UBAILEVAN)—DREBIDF=HIEFZIHGLE-AH,

. « ISCC PLUSTIL. BRI —IWEEDH=VRTLRF2 A
wga OO0 @ Fv.3.4.1 (2023489 A LY FIFIATHET. 2024463468 &Y
e _J/ SEBIT) LY. TANGURAARZIBEGE Y LT R
tfEB ‘ ‘ IWX—RS 1D2DDA T avIZa TS,

‘ 2 ar e AHERUERE L plastics EuropeZlE L &S B32M ko, Cefic,
AFLC E E E E EHEEEICE  Consumer Goods ForumZ#k R L HAMN T R ILF—fRst
ATES DIANTGVAAREZFTAFHEHL TS,

s EHORETEGENICHAIRIZEY B TLH. X

weAa 000 O NIURABROBNTHEREIEOTHADY DT,
snancosy *© IRIEM{ATHSDZero Waste Europeld. 55 —TFUR
e e @ @ SARREE  ARSFRBHEAOBREDSBETHIOIHL, FELH
o ar g g T EAARDIRNSVRAERICEHEILGBEFREER
mec E H BB HYDREEIZEOTHMTHS =, YRNFVRAR

FHEATAHGEEIEHEL,AXETRELEERLTILNS,
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(BE)ISCC PLUSIZEHFATRILE—BNETILOEA

¢ ISCCPLUSYRTLFRFAAURIAMTIE. TRANSGUVRAAXTOEILEARDATLa LT, BEREGEILZRDH BT
Free attribution 1250 % . #if=Ilcertified energy excluded attribution (TR JLF—ZRSL=E1Y) 1AEMESNT=,

© AFTLAVDBAICEY, IRILF—AROHGIIREHOKFHEDENLRE - B LW RNOBRNT HEMNTREEL S,

ISCC PLUS Y RATLRFa2 AV V3.3 ISCC PLUSVRTLRFa AV v3.4.2

B YANSGVRAARTEIZRALVDGAZDEERVTQIRILE m [ B /A5 E Y (certified free attribution) JIZ0Z . TTRILF
—IZ&kBEPIZHL. TBBEAE|Y (free attribution) J DR —% R4 LT-EI Y (certified energy excluded attribution ) |
BlA@ERAENS, MNExlToNnt=,

o ANEHDOEME. 1DFLIFEHOEHESZIIKL o TEHHAEIHIDEES. IRIILT—HELLDESENH
T. BHIZEIVE TSI LN TED, HEBLHFEDRLFEE -BIANRELGDHRERELY),

o TIRLF—ZRNALIZBIHIDGE . IRILF—H&ER
HUREMEAHAEMIIEHDFHEDEILRE B LR
[ZIX7RB7RLN,

X ZDF T av (FTRE RS (fuel-exempt) 1EBFEIEN .
EUDBREEYRMAETICEITAITA(UILDEREIZH
>t DTH5,

[T F—EREAMELTEASNOIMHA~DEL
(3 & FE4LV1(2008/98/EC, HE35(17))

(HE) FRRFEH/BTEM

ISCC System, “ISCC PLUS System Document (v3.3)”, https://www.iscc-system.org/wp-content/uploads/2022/05/ISCC-PLUS V3.3 20082021 final_JA_ FIN_NEU2.pdf
ISCC System, “ISCC PLUS System Document (v3.4.2)", https://www.iscc-system.org/wp-content/uploads/2024/03/ISCC-PLUS v3.4.2.pdf 276
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-  TBEHBE%GEIH (free attribution) | Tl&, HAE G D A& ICEAFRGANREHOEE (NI XBEEFEL) 1)L H
FAFMH) 2BV LB THIEMNTESD, [TRILF—ZRRILT=EIZ (certified energy excluded attribution) ] Tl&X. THJL
F—HA&OHNWEREZILDOEEAICESHEHIENTELLY,

BHEE IRIVF—ZRILI-FIY

BNAATRABEREFRBRERBEECENT HATEE B IR —FEEGHUEELAHIEMDIE (BRE
BOLDOYRDMEERY ., ThZE HERIZEHAIZE B HNRAICEDHLT) . N\AMATRBERXRE ., thD
YYMTRIENTES, HAORBIZENY B TEHENTERLY,

X IRV —FHREGHAEELSHIEMOFMRELE .
HEMIIEAERRDTHD, BELEIEHRA T avIE.
ISCCU R T LA—H—T/RAAYTAMEITLY., 1B
MAAZ D RIEZDVRTLIXELTRIIZRTEINS

= —
FETH
Certified free attribution Certified energy excluded attribution
10t . 101 1t
- . 1
10t - ; 10t - !
10t | ) 201 10t | % ot
owm 351t L 110 - Sustainable share 351 213 - Sustainable share
\ T of 9.5¢ can be freely \ of 6.5t can be freely
= 301 attributed  among 301 attributed among all
al outputs material outputs

CF=095 Materiay = >

10 X 0.65= 6.5 t%. Material 1, 2D & [=E| 4 AT BE
(0.65[FITRIILF—HEDHERZELORELTHDI UL
L-EFRE)

10x 0.95=9.5 tZ £ W RICERAIZE| XA 5E
(0.951F7OtEAOREZEL-HRERZE)

(Hi#8) ISCC System, “ISCC PLUS System Document (v3.4.2)", https://www.iscc-system.org/wp-content/uploads/2024/03/ISCC-PLUS v3.4.2.pdf 277
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Ly EEFRBEN, MAEN, $EESCEEIEASASRITE, BALAOBEOYR7ERINBITHIZ . KEHIH
SR, BAY BRUO/F=IEHEM/NNTH—T U RER LI E 23D TRIFNITESEELY,
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ISCC PLUS
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EE ISCC System Tav—IEHB (JORA) (JBPA)
INAATRRABER NAFERE [N MFAIRTSZAFVY] BAEAREGEYHREDER NAMATABEERES
Y- %A, LA ERBERE MNMEAR—IY5—X KR, HERBRTIERERZRUL: | L&YW, NAATABEE
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B IRILE—THE. &LV #HERK. . XE-ZEHFHAMR.B L. AYHIEELEETSIE
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TARNGURAAXEHAL=ISCC PLUSERSEH RO X FEOHD

o RANTGVAARZERAULV-ISCC PLUSEEEERE G (NMARF-BEVMRNAATRER) QDEEERITOERELT,
ISCCTIXUUL T DHIAREINTLNS,

ISCCEREIMEDENEHIZDWTERTAIENTES
s ~QHEEFYR—ITS

(supporting the production of)

« RBIREBEF I NAATD/Z—%YKR—IT5

(supporting the circular economy / bioeconomy)

° |SCCan. HIE*Z-( TX&L/TL‘%

(investing in ISCC certified material)

« ~DOREICEMIT D

(contributing to the sourcing of)

« BATRERBICIYFEICEESNSTSAFYIERETHIEICEMT S

(contributing to the replacement of newly-produced plastics by renewable feedstocks)

o RSN -FZMEFERTAIILET, FICEEINSGTSRAFYIDELZ LT EICHEBMLTILNS

(By using certified material, we are helping to reduce the amount of newly-produced plastics)

SREEM AN D —RRHIEIR BIZTDWVTHEE R TES
o S5 ISCCEEIMEXXr AL

(We bought xx tons of ISCC certified material this year)
EBIT, XEITRANTGVAARADERNEFEFNTNSIEE ., JYEKRNLERETHIENATED
« ISCCFREE# (¥ R/ \7/X73__t)

(ISCC certified material (mass balance approach))

® ISCCan\nE*jo)LZ‘EE
(The required quantity of ISCC certified material)

(H#8) ISCC system, “Logos and Claims”, https://www.iscc-system.org/wp-content/uploads/2022/11/ISCC-208-Logos-and-Claims-1.3.pdf H A& (X ER 299
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TARNGURAAXEHL=ISCC PLUSESIH RO EHEDOHIR

o TARNTGUVAAXZRLV-ISCC PLUSEREEH G (N A RF-BREMRNAATRER) D, BEEEZERITOEERDERK

HI7EBIX EL T, ISCCTIFLLTAREN TS,

$BIR (RER)

80% bio-based plastic (mass balance approach)

Wrapped in 100% plant-based packaging (allocated via ISCC mass
balance)

50% bio-based plastic. The bio-based material of this packaging is
allocated using the ISCC mass balance approach. More information at:
WWW.iscc-system.org

This bottle is made with 75% bio-based plastic. The plastic can be traced
back to biological waste material which is attributed to this bottle via the
ISCC mass balance approach.

By using packaging which is made with 50% plant-based plastic
(allocated via mass balance), we support the reduction of the use of
fossil resources.

Our suppliers use biological waste from the forest industry to produce
this packaging. Not only does this packaging reduce the amount of fossil
resources required for the production of plastic production, but it also
does not affect food security. The bio-based content of this packaging is
allocated using the ISCC mass balance approach.

At the beginning of the supply chain, bio-based and fossil materials have
been mixed in an ISCC certified mass balance approach. An amount of
bio-based material equivalent to 30% of this packaging was allocated to
this product.

Our suppliers use ISCC certified sustainably grown sugar cane to
produce this packaging. The sugar cane is processed into pyrolysis oil
which is mixed with fossil materials in an ISCC certified mass balance
approach. An amount of sugar cane-based material equivalent to 30% of
this packaging was allocated to this product.

(H#8) ISCC system, “Logos and Claims”, https://www.iscc-system.org/wp-content/uploads/2022/11/ISCC-208-Logos-and-Claims-1.3.pdf H A& (X ER

INNAFRRTSRAFVI80% (RARNSUARAAR)
100%EMHREDBETEENTNVS(SCCHYRANTVAARTEY)

50%D/NAAIRTSRAFYYI, COBEDNAFTREF L, ISCCTR/N
FURAREFERALTIYETOENTLET,

CORRILIK, 7T5% DINAARRTSRAFvoZFRLTOET . COTSR
FY1E. ISCCRRNTURARKIZEY . ZORMLIZEENBEEYZR /N
ARRAETHBIENTEET,

MEMHETSRAFVI%E50%FEHAL-E%
THET EBEROERASEIEEYR—

(RRANZGURAAXTEIL) 2FEH
FLET,

LD TSAV—IE. COBEZEETE-OIC. RENSHIEEW SR
NAFARREFERALTWET, COBEE, TSRAFVIBIIEDEEICHEL
IEEERDEFEIFT 51T TEH,. BHEEREICEEELTSEZFHA,
CHDAEDNAARAEHEIL. ISCCTRARANSVAAXZANTEIY LTS
nTuhEYd,

B ITSAFI— DRIIDEFET., ISCCEIANDTRANTURAARKIZELY ., /A
ARRARHEIERERBERENESINTVET , COEED30%I-48
LEBRZEDNAATRABERNCOHSIZEY LB TOATVES,

BHDOY TSV —(&, ISCCIZK->TRISNF-FHRAIREA A A THIESN
FHROFEEFERLT, COBEZRELTVEY , Y UFE RS M
[CIIEN, ISCCRRREDVYANTVAARTILEERBREHEREESN
F9. COBEMDI0%ITHLETHIED Y MU FERKDRERMHAZOH GIZE
YETONTLET,
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Christian KrigersIZ&kAEIY Y T EICE ILCAFEDRE

« 20184E. Christian Kriiger (BASF) 5(&., [RFE DN/ AT XHERFEZE B RIZEIY H TS (attribute) BEZE /N1 A <X
NS R 77 O—F (The Biomass Balance Approach) 1L T, 7O+ RIZEALT=,

« LCAIZHLYTH. 1SO 14040 V) —XZHELDD. RAIEZE AL,
(BASF implemented the biomass balance concept into LCA by respecting the appropriate ISO 14040 series)

INAATRANTURX(BMB) & DLCA
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Act and the Packaging and Packaging Waste Directive revision” https://cefic.org/library-item/cefic-position-paper-on-chemical-recycling-delivering-
recycled-content-to-meet-the-eus-circular-economy-ambitions-the-single-use-plastics-directive-implementing-act-and-the-packagi/ 324
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IRV A)IVHEOBEMSETEZEDHEIL—IILEAICDOVT

2023%3 A . Plastics Europe’a EEXM D 32D EFRFKIE. FEIMETTIRFYIRRIZET B35S (SUPHES) ITEIT5B 4%
#EHE (recycled content) DEFEIZEWNT, YANSGUZAAR (BREFBARSBRNET IV ICEKBI AL EEEEDE L
ZAREICT HELD. UINEFER B IUMBEIZHLIZE L=,

BRI D320 EFRARKICEIBRMBEE~DIRE

TSRFYIRIZETBTIAIN) AL ENE=-BEMODEEEREZHETL-OIC. YANSVRAAREZRAICER
TAEIMRET D, TANTURAARIE. MEFHEEMRHERENSEEEZEZTON) 2—Fz—2ITn>TEMT 5
BHETERFGELZARXTHS,

FEWNVETITSRFYIRRIZET S84S5 (SUPIER) ITHEIT52030FE DB EMEH ZE (recycled content) D B1E1%
ERTHOICIE, FTE. E€HE. EDRRADHFRA, U ML AV RUVAVTSDEERIC+HHEFREHER
T 5012, 2023FFIZTANSURAAKIZET HEZMH ADBETHS,

*1 2030F ISR AR IS TIIB0%DBEMEE B SEHLESNTIVD, T MMNEERT2022F 11 AICRESN-BHEEK - DREEREZYHRAIETIL., 20304, 204050
BAMEREEDOBRERTET HENTSNTIVS,

PR FI A 72 BRSO (fuel-use exempt) BT /L2, BEGR D AT LZTIRMEL, TGN EAFL. EUVENERT L ERBER
LARIVISEOWDZERETEDXIICTEHEDTH S,

Q2 YXANTGUVRAARICENT MO RSB CTEMFEZEIVLTERIC BETALATIRILF—LLTHEASN BB R OB ELTRERASNSBIERMERCET L

N)a1—Fr—UERDEFEEZERL, HEEOBDLEEEZEOICK. St EAEDE =B CKHREE - BN
DBEREEZEZLOND,

L&Y, SUPHES DERMBEZFIFAL T, 2023F I, TSRAFYIRDTIHILGA7IILHEOBEMESHERE
HETAEOHICRANTGZAAR BREFIBLBENETIL) DFERAFEAREICT AEHEIL—IILEFFEIRTEASES5EE TS,

SHIZ, TSRAFYIRFETSAFYIIEEME D) AL EEXZEZTHMDEHFHIEIZSNNTEH, oD IL—ILEH
FEICLT—ENEE-EARETHD,

(H#2) Plastics EuropelEh:. “Cross sectoral statement on the policy framework needed to deliver recycled content in key plastics applications”,
https://plasticseurope.org/wp-content/uploads/2023/03/Mass-Balance-Value-Chain-letter-March-2023.pdf (2023) TF#IXEFHEBIZTEM 325
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European BioplasticSIZ&BARRNTGVRAARICHT BRI R—/1—

« 2023% 4R . European Bioplastics (BXM/NA A TZZXAFvIHR) (. TRNGVRAXEZAWN TS A T RBEREF LS
BB THITIRFYIIITHT RO 3 R—I_—F /R LT=,

European BioplasticsIZ&DRRNGVRAARITHT BRIy

RANTGUVRAARE, BAEARELGEREZFRHETITIAFVIDREES .
e LR EEOEVREOER CHENHRNAFEELYBS, |
UCEIZKYBIERIREG T )T —TIRARDINAAIRTSRAF VI &,
RANGVRARERVWTNAF I ABFFEERNY B TIZTSAFYOD | s e smmmoncn ron vie e or e
KRB FIVERIIBAEICERBNT 2HELHS, CEN/TCALI5(ZHELY, /N

A7 < RAHE (biobased) IDRRIL, RIEATRELNAA Y RABERDI N E
EFNSEFAICOAEASNDIEDET S,

RANGVAABEANMEBSINEILL =T ERELD-HIZIE . EFBTES
FRMNGSNEIENBOTEETH S,

Sustainable Carbon Cycles Initiative (¥#& al REHE R R BIRA =L T T4
NTHRHIFONTWS, EZEZICEVWTIELARERFZ20%FEAT D05
BEFERT 5=HI2IE. T VT —TIR AR T TG RRINSURA
KDESHEHLWVTTO—FHLERELLYES,
RANZGVRAARGTSIRAFYIERBRICE TAN\AFTAHERFEE
EiEE . KYBRARETH— Ry Za—FSIILEREADBITENESE
BDI/IIDEEZOND,

(H #2) European Bioplastics, “MASS BALANCE APPROACH FOR THE USE OF BIOBASED FEEDSTOCK FOR POLYMER PRODUCTION”
https://docs.european-bioplastics.org/publications/pp/EUBP_PP_Mass_balance_approach_for_the_use_of biobased_feedstock_for_polymer production.pd326
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« 20234108 .EUROPEAN PLASTICS CONVERTERSIZEUMBEIZX LT, 72 ALV YA VILIZED )AL 14

ZFE|) Y THEOITRBBRNETILIANSGVRAARDIEREZEFTIOINEFTRERL. CNICTSRAFYIHTSAF—
IZEDH BN D20H AN E R LT,

2025&( BITHAEUNMBEDTSRAFYIRREBEED)HAIILBEZIXS0%THADIZXL ., IRED
JHAILERIF38NTHY . JHAIILOBRMEERIETE2NENH D,

TEAWIHADIERTIT LIS ADIISESEWTSRAFVIBREYN O BEMEZRIETESO
JH AL BIEDERCEBEM DEMICHTENLGREERT,

2023F3H . BRI DISFAELTZAIINIHAIILDRBIRIEK., VA VIIVER LEDI-ODRELFEE
LT.BRERBRNETILIRANTGURARXE T EFLE-,

BREBRNETILRANSUAARIEZEAOLEE

o BHBRNETIIANGVAAKIFEUD REYRBAERICETAVHAIILDOEEICHEOTLS,

o TEIAI)HAIILIZRRICEMARNEDONTEY ., TRIILXF—EIREFSFEANELYEKIEIZGHG
BHEZHIBTES,

XM ClE2030EETIZHIAILYH A FILIZ80EL—O FI1Ik3TFER) LI L FIBZEL . 280/ VD HE
E#MERETAIENFTEREINTLEN ., BEBRNETILIANSVRAARXNZEDOONGLNESIEIH
HDEHEIFZERINGZWNAIEEENH S,

(Hi#2) EUROPEAN PLASTICS CONVERTERS “Supply chain letter on the need for mass balance fueluse exempt for chemical recycling” (2023%10H8138) 3 27
https://cefic.org/app/uploads/2023/10/Open-Letter-to-EU-Member-States-Supply-chain-letter-on-the-need-for-mass-balance-fuel-use-exempt-for-chemical-recycling.pdf
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EUROPEAN PLASTICS CONVERTERSIC&KABME BN ETILRRANSOAFRBADESE (i)

e 202343HIZPLASTICS EUROPEMNHFERLI=XZE. 20234F 108 [ZEUROPEAN PLASTICS CONVERTERSHH# XL
XEIZEALERAZLERLTRT (R—2(2HK)
EUROPEAN

PLASTICS
CONVERTERS

PLASTICS
El & EUROPE

©)

The Alliance for Beverage Cartons and the Environment (ACE)

The International Association for Soaps, Detergents and Maintenance Products (AISE)
Altstoff Recycling Austria(ARA)

British Plastics Federation (BPF)

The European Chemical Industry Council (Cefic)

A Circular Economy for Flexible Packaging (Ceflex)

O
O
O
O

Chemical Recycling Europe

European Association of Automotive Suppliers (CLEPA)

The Personal Care Association (Cosmetics Europe)

Der Griine Punkt

European Phenolic Foam Association (EPFA)

European Trade Association of PVC Window System Suppliers (EPPA)
European Resilient Flooring Manufacturers® Institute (ERFMI)

European Manufacturers of EPS (EUMEPS)

O O

European Plastics Converters (EuPC)

O O O0OO0OO0OO0OO0OO0OO0OO0OO0oOOoOOoOoOo

@)

Association of European Manufacturers of Moulded PU Parts for the Automotive Industry
(EURO-MOULDERS)

(HH#2) PLASTICS EUROPE “Cross sectoral statement on the policy framework needed to deliver recycled content in key plastics applications” (20233 H22H)
https://plasticseurope.org/wp-content/uploads/2023/03/Mass-Balance-Value-Chain-letter-March-2023.pdf

EUROPEAN PLASTICS CONVERTERS “Supply chain letter on the need for mass balance fuel-use exempt for chemical recycling” (20234108 13H) 3 28
https://cefic.org/app/uploads/2023/10/Open-Letter-to-EU-Member-States-Supply-chain-letter-on-the-need-for-mass-balance-fuel-use-exempt-for-chemical-recycling.pdf



https://plasticseurope.org/wp-content/uploads/2023/03/Mass-Balance-Value-Chain-letter-March-2023.pdf
https://cefic.org/app/uploads/2023/10/Open-Letter-to-EU-Member-States-Supply-chain-letter-on-the-need-for-mass-balance-fuel-use-exempt-for-chemical-recycling.pdf

EUROPEAN PLASTICS CONVERTERSIC&KABME BN ETILRRANSOAFRBADESE (i)

mkE PLASTICS | prics
CONVERTERS

Association of the European Adhesive & Sealant Industry (FEICA) O

The European Organisation for Packaging and the Environment (EUROPEN) O @)
European Association of Flexible Polyurethane Foam Blocks Manufacturers (EUROPUR) @) O
Flexible Packaging Europe O O
The Organisation of Europe‘s Food & Drink Industry (FoodDrinkEurope) O

Industry Council for Packaging & the Environment (INCPEN) O @)
European Diisocyanate & Polyol Producers Association (ISOPA) O

Polyolefin Circular Economy Platform (PCEP) O

HDPE Pipe Systems Association (PE100+) O

The PET value chain association (Petcore Europe) O

Association of Plastics Manufacturers (Plastics Europe) O O
The European voice of the polyurethane insulation industry (PU Europe) O

Styrenics Circular Solutions (SCS) O O
The European Plastic Pipes and Fittings Association (TEPPFA) O O
Valipac O O
Valpak O

The European PVC industry's commitment to sustainable development (Vinyl Plus) O O
EKO-PAK O
European Association of Masterbatchers and Compounders (EuMBC) O

(i 88) PLASTICS EUROPE “Cross sectoral statement on the policy framework needed to deliver recycled content in key plastics applications” (2023f3H22H)
https://plasticseurope.org/wp-content/uploads/2023/03/Mass-Balance-Value-Chain-letter-March-2023.pdf

EUROPEAN PLASTICS CONVERTERS “Supply chain letter on the need for mass balance fuel-use exempt for chemical recycling” (20234108 13H)
https://cefic.org/app/uploads/2023/10/Open-Letter-to-EU-Member-States-Supply-chain-letter-on-the-need-for-mass-balance-fuel-use-exempt-for-chemical-recycling.pdf 3 29
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https://cefic.org/app/uploads/2023/10/Open-Letter-to-EU-Member-States-Supply-chain-letter-on-the-need-for-mass-balance-fuel-use-exempt-for-chemical-recycling.pdf

US Plastic PactiZ&BPCREBSEDRAIIZDULNT

KEIZHTBTSRAFyvIQEERFBIZRITT=FE& EAD 75 E O THSHUS Plastic Pact kKETSRAFVIHE) I&.
2023%F118 . /KRR VL a—<—) B AL (PCR)MDERIEIZEETARAIZHREKLT-,

US Plastic PactTlX. SEEEEZIZTIRAFYIBEDORBEZFICRIT-O0—KRIYTIZEWVTPCRMZFERAT A5 L%E
ROTEYCX), 2025FDERBEETIXITITZILIGAIILRUTIAIL) S AIILENI=TSZAFYIIZDVT, IR
INSURAREEBFETRITANDELTIVS, HE. 2025F LD FERIREICDOLNTIF2024F % EICRESNSF
ETHbD,

X2025F FTIZPCRMEEEEH BT ZICLEDNAATRAEZEER—RATEHI0WANVSZENEE

US Plastic Pact IRAFAV Y 2a—<—# DEEED R A

B Chain of Custody [ZDULYT

WAEBERIERF— LY., 1SO 22095 TEZESNF-Chain of CustodyzR EZ#iRit T RETH 5, BT O X (X[EIUR
$%%‘75\bf‘aﬁl#‘éh%>/\%f%°) BAEMAAFEZETORBOEFLZETIICREFLTOETIER 5740,

Bt nIEﬂ:TIJr_b\_ELT’ n'l‘ﬁzf’&ﬁﬁb\fb\%)ﬁﬂu PCR*Z-O)%IEIJ:EL nIEﬁ:TIJr_%HET'L\_C:E)J:L\

US Plastic Pactl&. B—‘fxiznnl’%ﬂﬂkaihéPCRH( DNWTKYBWNERMENL—HE) TAZHERTESIEM
5. ldentity Preserved A=, Segregated 5= . Controlled Blending 5 X# #2235 (prefer) , LALEA D, ¥R/

U ZAHAKX KR UBook and ClamAXbLZITFANLNS,
Chain of Custody®D A RS A4 U [E£2025F DERMEFETHITHY . 2025F LIFEDFERREIZDULNTIF2024F %
FICRESNSGFETHD,

B YRRNSGURAARIZDONT

T RNZURAF KL, Chain of CustodyRF—LIZK>TEfFIFoNTEY., ISO 22095(ZEHL TWVDHIZEDHFEA
THLENTES,

RRANSURFBELE . TSRFv I (Bl 15 hE DFEEE) R L FYMERIBMARI T E LI FRRE TR TR IXE 540,

(4 #2) US Plastic Pact, “U.S. Plastics Pact PCR Certification Principles” https://uspIasticspact.orq/wp-content/uploads/2023/11/US-Pact-GeneraI-Principles-PCR-Certification-FinaI. 0



https://usplasticspact.org/wp-content/uploads/2023/11/US-Pact-General-Principles-PCR-Certification-Final.pdf

US Plastic PactlZ&BAPCREBIEDRAIIZDULNT

US Plastic Pact IRRAFA S 12— —M DO RBEED R A

B YRANGVAARICDONTHESE)

o BEYDLBAD)FAUILIL, US Plastic PactD I TUTILIHAVILDERIC—HLIGEWN =6, TA/NFURA
R IZH LT HHALE S (free allocation accounting method) ZB WV TIEAZSEL, PCRM D EBEEDF=HIZTR/NTU R
ARZERANDEE . MESNIBEI) AL TORRIZEITHINERERELTERELEITNIEESELY, US Plastic
PactTI&. teFIEZ 5 (proportional allocation) E7= 7R < —D & D FHE 7 i% (polymers-only accounting methods)
EHRELTLDA, BREERRS\LT-B R4 E 5 (free allocation with a fuel exemption) £EEH TS, Chb(dk, iK%
YA IRRIZEITHREBREL TR VT A IIILEROBANHE DEGICFBAEITE S INGVELIICTTEA
ETHD BEIE, TARNSURBIDFRIZEWT, EQOFEEZFALTLNSD ., =, ZOTOERNTTT7IL)Y
ADIVINTEANI S AL EBREET RNETHS,

TANSGVADFHEIZH=-->TIE, BUR, VY A9)L, BETRRIZE THERDOIRERE R Z RMLEITNIEESE,
PCRMDEIL. ERICEREIN-RHOEZRMITARETTHS,

TANSGURAAKIE, TFLarsa—<v—YUHS A9 IMERANIAL 21— —H AL #FHEBREICRBILEITNIELS
T ERBEIZIZINERBRESEEZE,

TRNSURDHE S AL, BEDHEHEE—KLTVEHAIEESEN, HEEEEFICEHSL55AEDHE
HAEERAT RETIERL,

RANSVZAARDERIF, MF AT L FE TN U LOBETITORIThIEGELEL,

TRNSVRARICB T HIL O EB . BRI EOETE->TEELEL, A LD ESLBENRELLISGE
BHA IS T AREIERAICEET RETHD, BT 52 0DERBMISHL T, BEAt0E FEL-LEHNS
RETEHLY,

o YANTGVADFEIX BE=ZFBICI O>THILIZHEIISNDEIRETH D,

(4 #2) US Plastic Pact, “U.S. Plastics Pact PCR Certification Principles” https://usplasticspact.orq/wp-content/uploads/2023/11/US-Pact-GeneraI-Principles-PCR-Certification-Final.a3 1
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ILIvH——HEICLKBRANSVRARKICxT B RME

o ILVTYA—H—BIRNA=FFITND—D2THAICELOOJIZBWLNTIRANSURAARXDZECREETA2HERETOS TS
RSN, 2019F(ZRT A FR—/N—RERINT=,

ILIyh—H—Bf

EXAY -1

1. Y —Fa25—ITa/S—FAREICT B2 AU ATILIT#H ) AL EHTT
5LDELTRLETHD

2. RANSGUVARAAREZHEEFELI-IEFRERVNT—VIZEBRATAHIET. BAEMRUEBE
AR EEAMEZ L > TEMTE, BIRL-ERYICHLTEIYETEHIENTES

B.YANTGURARKIF. REDILAERN BB LREEEATLALIIRT ROV T LY
21— L T. BEMDERZRETHENTEDS

1. 7SAI)HAIIILDIEKIZIE. BEMEERTHZEDMEIN/N) 2—F—2 N TERHE
SNBELENHD

2. ME)HAILERBEIZTIAIL) S A ILABHEIND LS. FHIM A LLIEEL
LRLU-BEZZTEANEND D, REFIE. TRANSURAAXD#H—ERZRELS S,

B.IANN)YAIILIE. FATH AT EINEIRETHS

4. RANTGUAARICKYEIYEBToN-UH AL =L, EEDOHAVILELREZFICHRD
NERETHS

(H #8) Ellen MacArthur Foundation “Enabling a Circular Economy For Chemicals With the Mass Balance Approach”, 332
https://femf.thirdlight.com/link/f1 phopemqs36-8xgjzx/@/preview/1?0
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BAEMERERREDEERVREOMEICET HHEERIER

o 2021F2R . HHEMNCEREYEZLTEVSBEIZRITTEEIL TLWSEUN D i~y D —oTH S Zero Waste
Europeld. RRNSGVRAAREZRANV-BAMESEEDREFERVIZEDRAKICEAT SHRESTELZ ARL,

Zero Waste EuropelZ&kd T ANV AAREANV-BEMSEEOREAEZRUVIREDORFICEAT SHHEEIF

AREARYSVEAEMERTREZREL. Y ITFMFI—VITBLWTEEMEN—DUMER BT 5,

BEMEN—CUMDRBDATARELGZES . [NNIFLANLIDRANSGVAFRZFERALTHBEMETERETRET b, i

KU AL TORRICEASN-BEMDEIEEZMAIENTE. MBICHAINIRREGMOEROBEMERFEE

HETDIENFREICE D,

;);“'\/&‘EDZ’JI/%‘JFO)—%B&L'C ERHNRECEOE(A—EXDMIlsZE0) ICEVWT. BEMERENBEZR
AYAN

RANGVZAARNBERASN TOSHARRISHL T BEMEREZBENICESET . BF RS TH5(BSHARRKD

REOBEMERENRITELHEZER "

BEMOYEN-LFEHL—TFETAZHERL. EARMEEREROBOILEHRERERIET 5, iKY, BARM
N RERURBZEDIEEDEEDHAEFESTHBRZIOND,
BEMEBEERZRAECRFLGEDERNGIBRIIMETLLIE T BEMERERDRBIART—LZRET S,
BEMERERERETHEHEE. RAPIV A—T—BEEYMDOAEEH. TV 21— —FEMETEDLL,
ANZAN)FAVIEREDFHEEZRT DO TIAIVISAVIVIERINEGTIRFVIBREYICEEGEEEZRTET 5.
. Chain of CustodylZEWT. #EDFA 7Y AV EEKEEEL. ITUTIAREA—RVORIZEET D,

. BAOIROCBENGREAOZEDHET (BEMOFER. EEMRAABHAIRGE) 8T, ANMYEBEEMEEERE

FDEERMRNORNTAIET REERICHIT AR ELERAMZREERT 5,

* Zero Waste Europeld. BIEAT A7 DEMIZR LT, RRNSURAFRIEMREFI B BRNETILITH>THLERLGE D
[FERDHERETIEGL BB DAHABERNZTARELEDIEDIAVELTINS, @

[1] Zero Waste Europe, “Determining recycled content with the ‘mass balance approach’ — 10 recommendations for development of methods and standards” (2021)
https://zerowasteeurope.eul/library/determining-recycled-content-with-the-mass-balance-approach-10-recommendations-for-development-of-methods-and-
standards/

[2] Packaging Insights, “Mass balance debate: Should the EU implement “fuel exempt” calculation standards for recycling?”
https://www.packaginginsights.com/news/mass-balance-debate-should-the-eu-implement-fuel-exempt-calculation-standards-for-recycling.htm 333
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o INYFLRIVIDRANSVRAAREFERTHET UF AL TOERICBASN-BEMDEISEMEENTE,
MBGICRASNAERBERICEFTFNSIEROBEMETRLTEHICHE T AIENTES,

o INNYFLRIVIDRANSGUVAARKIE MDD TANSURAARLYL ., HEEICIREIT AIFHROBENILEIMNIZEL,
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(Hi#8) Zero Waste Europe, “Recycled content in plastics The mass balance approach” https://zerowasteeurope.eu/wp-content/uploads/2021/05/rpa_2021_mass_balance_booklet-

2.pdf £HERR 334
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5. BEMDOYEM- L2 —FEUTAZHRL. RARHEERER OB DILEMERERILET . CNIZKY A
RN, ZRERICHOLIEEDEGDHEES A LN,

o BIRIE. BAEPETARMUE. REESTHETMOVELTERINEINETEAL, ThiF. TSRAF IO MIHMHEEA
BHEICEOTELGD=OTHS,

« F.HIEEDTIRAFVI (A ZMDEEDTSAFVI(B) ELTRICLZEDDHE. FICHDBEDTSAF VI (
BYMWIH A VI TELGIMER . EDTIRAFYI(B)DIH AL EEBH At T1TEEL BEF IR
BER TS RAF 99 (B) EBPERIICEL T A8 HEBEELTLED,
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CEEETIETF v N,
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REPORTING

(Hi#8) Zero Waste Europe, “Recycled content in plastics The mass balance approach” https://zerowasteeurope.eu/wp-content/uploads/2021/05/rpa_2021_mass_balance_booklet-

2.pdf £HERR 335
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2023F3A .. (1SN BEEMZTLHT EVLVS BEICAITTEEIL TLSERIN D g v T — TdHSHZero Waste Europeld
NANGURAARICEB TR AENTIAIL)GAILICRIFTEEETZTEOHLAR— AR LZ. BH. AEIE
Rethink Plasticé R TAS A DAY ILT12 5 ¥ THACE DelfticFiETsh 1=,

Zero Waste Europe

JHA2ILIZHD BB R OHRIEEV SOV T VN—TFYH AL | DBIENKELLGBFERIBEDR (/ML AEY

YA ERBTT R B -BEESENS=oa—ML—TUHATILIIZINA . A A=A AIILTBHIEMN

TEHRWRTIRAFYEFAVT =TS AN EFELWMEELHS=6H. AT IL—TIV A I BRERICESE
WESISL AA= A H A IV EBRELLEWNWESICTEENETETHSD,

RANGVRAARIZE > THBEEDE VR ST T A VILBERFEEZR N T HIENTELLIITHS, ChIZKY,
TEAWIH AL BREDORBFLOABRZEBMIELIENTES,
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