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Global production capacities of bioplastics
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(HH#2) EUBP7R—LAR—, hitps://www.european-bioplastics.org/global-bioplastics-production-will-more-than-triple-within-the-next-five-years/
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Bio-based & durable bioplastics 2021 vs. 2026 Biodegradable bioplastics 2021 vs. 2026

p 511 SRS PSR 6,000
ad PE 5,297 PBAT
. ® PET ) PBS
S ® PA g 4000 ® PLA
S s
S PP 2 ® PHA
— o
= S
e~ ‘
® PTT | ‘ ® Cellulose films*
Others oi- @® Others
2021 2026 2021 2026

*PEF is currently in development and predicted to be available

at commercial scale in 2023. “Regenerated cellulose films

(Hi #2) European Bioplastics, Market Data, https://www.european-bioplastics.org/news/publications/#MarketData
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Global production capacities of bioplastics 2021 Global production capacities of bioplastics 2026
(by material type) (by MALHAIYPE) . e
Btk 10% FoTTTS 19.2% PBAT Other 03% g 30.0% PBAT
(bio-based/ S (bio-based/ R
non-biodegradable) 3.5% PBS non-biodegradable) 16.0% PBS
® PE 9.5% " 18.9% PLA e OFF 6.5% : /110.4% PLA ®
@ PET 62% " AEE PHA o OF 1.29% ' '64% PHA °
T Total: fo PA 15.6% e
® PA 9.15% 242 million |1164% Starchblends @ ® 6% 759 million B [/>-%% Sachblends @
® PP 1.9% tonnes 4 9%  Cellulose films? @ . EE 41/’ ) tonnes ' 1112%  Cellulose films' @
: ° B PEF 0.1%
PEF OOA ,,,,,, //1.2% Other ® . =y e O’_sher
@ PTT 8.1% (biodegradable) ® PTT 26% (biodegradable)
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Bio-based/non-biodegradable Biodegradable Bio-based/non-biodegradable Biodegradable
35.8% 64.2%  304% 63.6%

1PEF is currently in development and predicted to be available at commercial scale in 2023. 2 Regenerated cellulose films " Regenerated cellulose films

(Hi #2) European Bioplastics, Market Data, https://www.european-bioplastics.org/news/publications/#MarketData
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Global production capacities of bioplastics in 2021 (by region) — Global production capacities of bioplastics in 2026 (by region)

in% in %
49.9 70.8
16.5 8.5

Total: Total: :
2.42 million tonnes 7.59 million tonnes

Asia Asia
® Europe ' ® Europe '

North America . North America 3.7 %03
® South America ) ® South America g
@ Australia/Oceania @ Australia/Oceania
Source: European Bioplastics, nova-Institute (2021) Source: European Bioplastics, nova-Institute (2021)
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets More information: www.european-bioplastics.org/market and www.bio-based.eu/markets

(Hi #2) European Bioplastics, Market Data, https://www.european-bioplastics.org/news/publications/#MarketData 10
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HATOHEEN? #9205 2 (20204 ) (Braskem#t [£2022F 1226 A~/ < #9252 (20204F)
FITHEKRFE)

FhEERE * Braskem (752)L) * LyondellBasell (:K[E). Dow CKE) . SABIC(HHT7

SE7). TELKO(Z4>52FK) . TotalEnergies (75>
). Versalis(4421)7) . LG chemical (8[=)
iz H il (ER) « BIEPE&EEERL THI3ES)
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LCCO, Bt & + -3.00 kgCO,/kg (B i ~ i 83%)5)  -2.31 kgCO,/kg (BEHIFHE ~ g 8E)©)
(Hig8)

1) Braskem#t 7L R1J1)—R (202142 A 23 8) Braskem invests US$61 million to increase biopolymer production |, https://www.braskem.com.br/usa/news-detail/braskem-invests-us61-million-to-increase-
biopolymer-production

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

3) NAFTSAFYHIEAO—RTYT (20215FE18) (BtEADEFTVU ST HER), http://www.env.go.jp/recycle/plastic/bio/pdf/bioplasticRoadmap _210329.pdf

4) B4 B EY . MAERUBABENSH T

5) Braskem#t, “I'm green™ PE Life Cycle Assessment”, http://plasticoverde.braskem.com.br/Portal/Principal/Arquivos/ModuloHTML/Documentos/1191/Life-Cycle-Assessment-v02. pdf 1 1
6) Sabic, “Sabic Certified Renewable Polyolefins” (2015), www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability_Conference_040215.pdf
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=ZFET
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A EZRIEL. 2025F EICIEAR K ETHZERIET
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SLEL-PER DL RRMLERRK,

NAFTOERIZEYCO2MSH LI E % BliE 2021%10H28H
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i (CKYCO2M B AL I WEFBIET T 2021F11A118
DU RHNEDOR B EITIIR,

NAATAERIZKYCO2MOIFLUEEET S 20214£11A25H
iz B L TL S Cemvita Factory CKkE) ITH &,

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
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1) ZHEZTLRIYY—X(201959F 26 8), https://jp.mitsuichemicals.com/jp/release/2019/2019_0926.htm

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

3) C. Moretti, et al., “environmental life cycle assessment of polypropylene made from used cooking oil”,
https://www.researchgate.net/publication/339484276 Environmental_life_cycle assessment_of polypropylene_made_from_used_cooking_oil

4) Borealis, The Bornewables™ : https://www.borealisgroup.com/polyolefins/circular-economy-solutions/the-bornewables
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LanzaTech, o HRHFDCOR—RDOPPHRIEIZRITTEE, 202149A1H https://www.lanzatech.com/2021/09/01/twelve-and-
Twelve lanzatech-partner-to-produce-the-worlds-first-
polypropylene-from-co2/

=ZEFIAI. o NAATIH/—NLEREETRBIFLY, JOELUR 2022438158 https://www.m-
EHERE VZDNZERDEE - BR5EF2025F EIZBIRT 5 chemical.co.jp/news/2022/1213424 9302.html
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(Coca-colaV, 4> r)—2) SEBEELHLEAFIND,
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£ o Rt 1L

[R¥ -8k CNAFARABEDE/IFLUT)A—ILUNAMEG) LR ERRFEDTLIZILEE (PTA) ZRi/KiEEE L TRE
T5. MEGOEEZE| AN S/NAFAPETORARNAATRAEIL30%E%D, BENEDHONTNBNSFTREED
PTAZEWLNIE, NAAPETORKNAAR—REIL100%E%5,
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()
1) Coca-cola FL R1)—X (2021510A218), https://www.coca-colacompany.com/news/100-percent-plant-based-plastic-bottle
2) Y h)— FLRYY—R (2021512 H3H), https://www.suntory.co.jp/news/article/14037.html
3) Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021

4) BEMKEABREBLED)YA/VVICETIBHE (FE8E) (20165F10A210), SEEHBRBBREEITHERAINTVINA(FIRTSAFYIIZDONTY,
https://www.maff.go. |p/|/studv/shokuhin-vouki/pdf/OSsanko siryo.pdf

5) NAFTSRAFYHIBAO—RT YT (202151 ) (BE~ADETIUFH#ER), http://www.env.go.jp/recycle/plastic/bio/pdf/bioplasticRoadmap_210329.pdf
6) NAATREERYIFLLTFLIAL—DOLCA, FHTER. FTEHALCAR AN B R RSB EESE (201243A) 18
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202144A13H

202154 H22H

2022%2A22H

202149A23H

2021510/ 19H

20214108218

2021410H828H

20215%12A3H

2021412A218

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

https://www.toyobo.co.jp/news/2021/release 1268.ht
ml
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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
https://www.toyobo.co.jp/news/2021/release_1268.html

jsl::gya PLA: I &

B PLAGRUZLER) EHAREERTERDNEATNENAFTTSIRAF VI TH S, PLAXTEE/N\(FTREXE, hhD, £ fEHEE
BIHIENEHT. EmARRAE PRl FICIBLERSN TS,

B PLADO#AE (35,0000 /FRIER THBL TV D, 2019F LR EREN DA ICINZ TEA Do DEAMIEML TS,
IMARMITEFELERLTEY. 2018FEANLDEMLIER TH1.5ELE-TLVD,

7R1)2.B& (Polylactic acid, PLA)

B

PR/ AAIRER

 HY. B ERBRIETSRF LN TIREERIE SR ILE, — RIS TIETIRARLIZL,

RYEOIVEDORBENOY IR E EOBENSEREL - RELTEONIABEEALTRIESNS,

-ﬁf'n%ﬁiﬁﬁﬂﬁ%i FERAEHEE. . BEAT LA, B -EFHR. BBEREH, 3DTUL AR TS A
>

« #4075 R (20204F)

FThsEE « NatureWorks (k&) . TotalEnergies Corbion(FZ>4) . BIEEYMAMH (hE) . o KE# ¥ (FE) . Shenzhen

Bright China Biotechnological (&) . Synbra Technology (5> %) . A=FAH(BAR) . B¥#H(BX)

- #1340 /kg (2021 £ 81 A B4 i) 2

+ 0.50 kgCO/kg?

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

2) AL . ESMA LY. BAERRVEAELNSHH
3) Ana Morao and Francgois 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 20



PLA: A E. A BB DOHR

« PLADQEIAZIL5,000rh/ERIETHIEL TS, 2019F LIEIZKENSDEHAICINZ TEAHOODEALIEIML TLY
%, (TotalEnergies Corbion £ A%2018F R kY4 A THPLARLEXEALR)

o BAHEHIZ2019F LI LERLTEY. 2018ENSDIER TH1.5(&L4->TLVAS,

PLASRAEDHER PLAS A B{fi D HEF
7,000 450
6,000 | - 400
o 350 |
g 5000 ¥ 500 |
A ff
= 4,000 r = 250 |
— =
b 3,000 f /200 F
> ke
% < 150 |
% 2000 F
N 100 |
1,000 |
50 |
0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
WARE wTE =X mTofh ——KE  —e—rE 24 —em2F (ZOMED)
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PLASESEDREYIR

BETVY

NatureWorks
(KE)

TotalEnergies
Corbion

Ja— AT
L

Bioworks, 3 —
JLEDA4>

PLAIZAZSE)LO—RFREELI-OVROYNEH
PLANEO %t T,

2024 FFE TIZAAIZTR5F R DPLARIET S M
HERT D EEER

HRDDTIHIN)F A LI-BEPLAR Sz k5T
FtR (RRNSURT7TA—FICKYBEMREEE
20%&ENYET),

HER _RERREZAV ST FEPLAEELD
HERRERS.

PLAfE#EPlaX Fiber T gER £, ARILK R VR
NERIREFBHELTERIRE,

202154A19H

20215%6HA2H

2021%10A25H

20224 1A24H

20224 1A25H

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.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
4cff2e3be1895e 2022.1.25Press%20release.pdf
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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.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

PHA: i E

B PHAGRYEROFSZILAVER) 1. MEYORETOERIZEYEEIND100%/ N\ (AT RABEDOHETHY . E/7—
DFIELFO, FOHAEHE LU RGN IT—3 0N FEL., HRENEL S (PHB, PHBH, PHBVE),

PHADERE : £/ X—DRIEEBEICIRLTUTOXSIZH SN, HFENELS,
« $2$8HPHA...P3HB. P4HB. PHBV. P3HB4HB. PHB3HV4HV

« fEHPHA...PHBH, PHBO. PHBD

- REEPHA.. R LGIEFENEE

B PHARES@HENEVOETHON, —8A—D—DPHAIL, 10BN BREDEENBLVVBFEDFEIEDREIZE
BLTL% (TUV AUSTRIAMDTOK biodegradable MARINE1Z2EE)

B ARIHEETE, FR) DRADPHBHOREET> TS, PHBHIZ, RYTFL Y (PE)PRYTOEL Y (PP) [ZEELIL =88
BRRNVIZATLTHY ., D ESEEEIESYLEIBIENEL FRTOIAVRAMELBKPTOLSEEICERLTY
Do — 7 MDESFRERIERYIEMKS LI Fo ABE RO REEZ HCETRENCEEDOHEHMN T
RO LOREVSETAIVLRRETTE PECPPORE#IEEL T, BR-LAEHM. BBERNEM . RERE
FREMRLELRARICERATES.

2 RUEROFS 7 LA (Polyhydroxyalkanoate, PHA)

INARAHE ¢« EENAFITAHRFE

SR « HY. BVERREMEFOILTHLON., BEEDBEURIMTMEL VL IEELEET 5,
[ -8E o HEORIEZRHELT. MEYORETOERICLYRYI—ETEEEESINS,

EAy; b o TIRFYYR KRML, FL—F

HRTORERENY « #93.1Ab> (20204F)

SOBARHDEERENIX5F L, 522024 F(22A R ~DIERAEFHEISNTLNS, )

FhfEE) « Danimer Scientific (k&) . Newlight Technologies (K[E) . A/ (BA) . CJ CheildJedang Corp. ([E) . Tianan
Biologic Material (F1[&) , RWDC Industries (> > A 7R—JL)

LCCO, B E . -2.3~6.9 kg CO2 /kg?

(H8)
1) Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021
2) Environmental sustainability assessment of bioeconomy value chains. Cristobal et.al. Biomass and Bioenergy. 89, 159-171 (2016),. http://www.sciencedirect.com/science/aﬂicle/pii/8096195341630023)23



http://www.sciencedirect.com/science/article/pii/S096195341630023X
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PHA: LG8 ERE

Danimer PHBH XEHRFE 20214 9,000 #E¥.xiE. - FTOTHIEEEMICMITHyundai
Scientific 2022%2Q 30,000 iEARE Oilbank (82[E) &5,
+ TotalEnergies Corbion&i2#L
PHALPLADO T LR EIEZE R
Eﬁo
XEH. RWDC PHBH KE HEH (B 20204 5,000 wmiF. LiE. Kimberly-Clark & A~ 48 # 54 & 0D
>4 Industries BREBE 20254 105,000 3ERE4E ¥ TIRIE
R— UA 20) FTE AT E
R—IL
KE Newlight PHB KE CO2R U 20204 5,000 TiE. #AB1E Ty OF—UFHMTRAD
Technologi ARy ~20254 23,000 TMBURAEDERTYTIZH
es (T ARIEAMZIEIATAE
=F:N ES PHBH BA ACVN::: N 20204 5000 @B¥. Ti¥.
FERRH 20244 20,000 HERE{E
20304 20~30A
i E Bluepha PHBH FE ;Y. & 20224 K 5,000
CHE A~BH 25,000
FE TianAn PHBV, =lES koEQOO 20204 2,000 HEAR{E
Biologic PHB THED ~20254 10,000
Materials &
EE CJ P3HB4HB Ak kERAD 20214 5,000 ¥, i, Metabolixtt D flizEA, K
CheilJedan o7 &Rk 20254 65,000 HAEIL (A7  BEICHMRETSUNERE
g D& 20304 300,000 HP&Y. REEH JERMEPHAZ RET HHE—D
(#RER—r) EHPTIIHEER o
TERLY)
Fra  Nafigate ~ PHB Fra  RERH 20204 1,000 . 20224 20244, 20264 (24l
ERENIEA T E
(H5e)
-Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021
- ZAtHP 24
-CJ CheilJedang#t1Z 2L\ Tl&, RO HR:EHS IR : http://www.businesskorea.co.kr/news/articleView.html?idxno=82065. http://www.businesskorea.co.kr/news/articleView.html?idxno=54358



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

PHA: 25 [k (Go!PHA)

« PHARBERRFEMNOHLHFEFRER (GO! PHA) H2019FEICHREL . RETEHELGALRMRE. TIGHEZTED
W%,

PHARRE 5 GOIPHA T D P T

Q3p°  Global Organization for PHA

ﬁ ﬂ N danbl:l;l?ll;: AdeSter TVMELPOMEN
»GO! PHA (Global Organization for PHA) |

BRiL
>20194
%E QOoIane:h

>47%1 (202243 AR R)
>1'H_j.':7j37__\\5\y7}//\ biﬂU)\LTL\é T - NAFIGATE |

. EE i
> EREQAM-OF—Z o o
> BETO5 5 LDKIE . - .
> REER (ARUMZBFRTIL L TF—ay)

SopiaaL

Beiersdorf

pra)  MARS pnes

X RS ST ATV A N— T EE

(5 81) GO! PHA, https://www.gopha.org/ 25
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PHA: B & Ailh > DPHBHELE

« () hrAE. AEEIEARES EEMAZER. BILEMR () L3I RRAMAASDPHBHO RIS CFH (=B ZEFH
EEDHTLVD,

« REAEXRTIE,PHBH ZACHRICFIAL, MELIATHELLITNAA A RELTIRIILF—ZRIRY SH -G REIRE T H
WEBLRT L%, FAT7H ML TORREZECIXMEN LB ER TEET LN BIESNTNS,

BETIRAFy /B CHBRESR ICHL<
NVBEABE A -RERHSOBECH -
B7 7 ZAFy 7 BREREICE T 7-IEH

REPMESRIROMBTOMBRIRIC L

WAL (TR £ 34 BUALER 2

DR

REREHR
N A HEB IR

Eﬁﬁﬁﬁ“vz?mﬂﬁ
b:mih‘mi'r“ 1)¥—PHBH)

TﬁEl J:é‘l!ﬂiﬁﬁa)i S5 it B4R
] @_ﬁ

IEIEH mﬁ lﬁm

REHE . i3 : - ;ﬁhbllh.m
HEEY EARE Sviady g e SAFVINR)
X //@: ﬁﬁ HEBH cLT ;
NYBECTBERERERT, 4 F7 2R, m&r FE -+ B
ER{F DM, mmmm:n;wmaa L -
am RERE NAFHRE
HMBEU i> (E...ﬂ}‘sl./ﬁﬂ)
ZEEER (CO,) —
ERIBICEA tl : f—
é ' * EGMET IRF 7 /DT HE,
RARBBL XX RBLEEUL
Ehite HAILOURE Fr e W S X 7 LBEOIEH

(BE)SHTEE BRFUAREIXZDISAFVIEERBRVATLEBESRINEE (PHA RNNATTSRFIIDSATHAYIVERIIEE) ZTREH ARBE 26
http://www.env.go.jp/recycle/R01 001 KyotoKodoGijutsu.pdf



http://www.env.go.jp/recycle/R01_001_KyotoKodoGijutsu.pdf
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RWDC
Industries (£
E-oHR—
JL) . Kimberly-
Clark CKE)

Fashion for
Good (A5
)
DanimerScienti
ficCRED) .
TotalEnergies
Corbion (A5~
)
hxA(BX)

Lotte Chemical

(=)

PHAZFIAL-H AR TIRE. SERSFEHT. Ram
ERTIDTE.

PHA## BRI O - The Renewable Carbon
Textiles Project1#3r6 L IF,

PLAEPHAD T L R D BB TR I,

PHBH® &5 §E H & 202441 B2 B b/ 4E 11854
(BRTFE% {5,000k /1 + ## 5% 4% 15,0000 /5F)

2023F FTIZ, H R YDA BB KPHARLSE KT D
MEZZETL. EXLLZBEIFTEHEZESR.

202156A7H

202168108

2021411A9H

2022%2A7H

20224 2A8H

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
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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/nr2202071.html
https://www.bioplasticsmagazine.com/en/news/meldungen/20220218-Lotte.php

PBS: =

B ONJEEE14-T A4 —IL(1,4-BDO) DEESICKYRESNDIERNEETSIRFVITH D, —RIGEDEETS
AFVIDEMNTIEMEENEL, T BHEFLORBENTVOELSFEHEZRLTLSY,

B=FTINLER) DERERDNAAIABRDIANIBEERANDZETNAFIREZ50%EL =/ 1A PBSZHEL
TW5%, £, BHEIZTOE B %X 1=PBSA (Polybutylene Succinate Adipate) £ BBIL TL\%,

1 RYTFL B> 22—k (Polybutylene Succinate, PBS)

INAAR AR FE s BHBAEEIEE/N(A T XHE

£ ofEMH - HY

R - 8% «NYEEE1,4-T50 04 —)L(1,4-BDO) DHESICKYELE,

s ANIEEFEINAA I RIELI=/NAAPBSHA LTSN TLVS, 1,4-BDOEHE/NAATRIEL . 100% /XM A X AHED /N (A

A PBSHEREMNEDHLNTLNS,

A& BEREM (RILFIAIL RER—IE) . JUoIzA(BHREB(HISY— HHyT . AkO—) 2V RRARIYT
TigmE"

R THOREREH? « #9972 (20204F)

FThBEE2 «PTT MCC Biochem (#4) (=24 3AJ)LE PTT Global Chemical (44) D& FH %) . China New Materials

Holdings (#2 [E]) . Anging He Xing Chemical (#[E) . Zhejiang Hangzhou Xinfu Pharmaceutical (&) .
Xinjiang BlueRidge Tunhe Chemical Industry Joint Stock (F[E)

LCCO. Bt & « REQ

(Hi48)
1) Z& 4 3HhJL (#%)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 2020-2025, nova Institute GmbH, 2021
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https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html

PBAT: i E

B PBATIIBASF#t (F4/Y) A HFELI-EWVE N EEE=E T 5B - FEEIARVIATILTH D, FERENSE VTS
BOIEABHT, EEOMEREEPEREIZEN ., -, thDESFEEBIEOR)IRTILEOTLUREEIZE
ntTuns,

B —EMICIEAHBETHY ., IXMEATHLENTWS=6H . DO ERIEBEDTLURRIELTEELEHN S, BIKTIE,
EXATILFICIILLEZEIZFAINTLS,

RYTFLOTOR—rFL 74—k (Polybutylene adipate-co-terephthalate, PBAT)
NAATRAHE s BHAEFELIEE D /NAATXHEE
ey «HY

¥ - 8% *TLIZINEENATIVTF =L TOEVHERBEGSETRIET S,
“1,4-TEOOF—ILBNAFRRIESN =B /A F Y RAHEDPBATEL EHich TS,

FHRA® cEMEEM(TILTFIqILL ER—ME) . TREEEM, ECHENR. BEREAREE
HATHOHEEREA « #9297/ k> (20204)

FLHEELEY « BASF (K/*Y) . Novamont (441)7). Kingfa Sci. & Tech. (F&E). Xinjiang BlueRidge Tunhe Chemical
Industry Joint Stock (2[&) . Jinhui Zhaolong High Technology (&)

(Hi8)
1) Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021 29



IN{APA: =

B PA (FRUTIF BIBFTAB) (&, PEIREEEZEDORIT—DT7I)—T. MEBMHFITBN-TSRAFVITHS, 12HLL
[F2DDE/Y—ZHEREAMEL 1DUENNAFTRBRTHNIENAFPALIED NAFTREIK NAAPADTESE
[CKH>TELY40~100%TH D, BRI DNAAPADBIHIEE/ T —DRFHOLMICHELTLD,

v EII—DHB1DODINAFPADF
HKE/X—DZEYDALIF, RENMERERBE., A /NA4T

HhT7nS554L PA11 AHETHIEEZTT, B/ 7—LBICEHESGENEZIL. RE
(RENAATREE) BOBMERLTEY . RSN DPAD AT RMEN S,

v E/R—2DDINAFPADHI

(6)

SHhILKRU B PA610 PA1010 PAMXD10
(BB /N\A AT RAHXE) (EENAATRAHEFE) (E2NAATRXAEFK)
PA1012
(BE2/NAATREFE)
TLIRIVER(T) PA10T PA11T

(BRI NAA T RAHK) (BRI NAA R RHEK)

BEE. N\AAPAIXRAEICH=>T. TOYHE-HKEEMERBE I DODFRELTN\(AIRICHXT HE/I—RHIA
Lo TEY., EOBRELTNAFIRTSRAFUVELTORME BRRFEF) AL TS, N(APAILBEFERAEIND
LB EIRHEPA(PA6PAGEH) LIFEENRLD=0 . RBEICH->TIXFRIYME - M F ORIV DB ELLT D,
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INAPA B E (fx)

1317 R1) 73K (Bio-polyamide, /317 PA)

NALFTXB¥E cFEENAATRAFE, BN /NAATABE (INA(ATRAEL0~100%)

L
[R¥- 8% cPAIZIZET A LEIET BN\ UGS EYMBEREREEBWNS,

«PA11..XYaAY QARG E—HIN—,  TOHADRT4X vy T BHEORBES . AX—#HE . EFHH(REE
). REBTARATLAEE ) TLHE—)D

*PA10T... ER-EFEH. BBELHL

PANMT.. EX-EFH M. LFEAE

HRATORERN - #2575+ (20204F) 2

FHRELEY * Arkema (75> X)...PA11, PA1010, PAG610

« Evonik (K1) ...PA1010, PA610, PA10T

*BASF (1Y) ...PA610

 Dupont (k&) ...PA1010. PA610

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

sHL(HX)...PAG10(TSUFR: TITV)

s A=FHEXR)...PAM1(TSURE:F¥AAY)  PAIOT(TSURE: Eavk)
cHEH(BR)...PANT(TSURE /N (ATZE)
cZEHREF(BXR)...PAMXD10(TSURE  LYRE—)

LCCO HHE + PA1010...4.0 kg CO2eq/kg*
+ PA610...4.6 kg CO2eq/kg?

(Hi8)
) EH. [P ILEGHL5THAREDEDRRAF YU REEIMASHBELREMARH BE > H—(2013), hitp://www.tbr.co.jp/pdf/sensor/sen_158_02.pdf
2) Bio-based Building Blocks and Polymers: Global Capacities, Production and Trends 2020-2025, nova Institute GmbH, 2021
3) HHHP XY
4) Evonik#tHP, VESTAMID TERRA, http://www.vestamid.com/product/vestamid/en/products-services/vestamid-terra/

31


http://www.tbr.co.jp/pdf/sensor/sen_158_02.pdf
http://www.vestamid.com/product/vestamid/en/products-services/vestamid-terra/

INF
TS5RFYY

\1APAEEDREYIR

___

Genomatica
(KE)

Arkema (25>
)

b B S i A 22
s RIPNESUPN
F(AR), L
TBUEAN IRER
BAEREHE
(BA)

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

BASF (K1)
&3

HRATYO T, PAGD E R EHEEE T R —
JLTHEE,

2022F BTH IV U AR—ILICPAMMDEF TIHEILL
LIFREEERRKR, ChIZkY, S5ELEREAIX1.5
ZIZHEBHFE,

FETNAAPAMDEE TSV E12EF E (2023
F~),

HEEXDPAXYSME - S HhERETHYNDOBIZE

ihé/ﬁ 'ﬂ:ﬁ%?f \ﬁ‘Féhé/ VWJ’F’A’&E?]%Q ﬁ:i

ﬂﬁ?L@?b\n,sﬁkb'cﬂb"ﬁ*éhé._t’&*l]ﬁﬁL FIDE
BEEA~DERAZTEET,

DTIIRVBVETOEVEED LR HPAS6 E Dl
Lt F-E o EEPAMME L,

FEEEIZEYNAATRABEATYAFLOSTIY
DHEBEQEEICHATHO THI,

Bgalgeab oI n 704 S5 LMPragati | DR %
KK, (BEtT5800LL LOERMNL—=25 B
Es nmnE%'_x"(-J- jD7 7-L\5ﬂE Bl H'Jﬂitt27%iét
o1, 36,000, DEBIEEAHEIFEFNFHESIN
1=

202051 A29H

20214 H22H

20215%10A11H

202158108

202146 A 14H

2022%1A19H

2022%1A13H

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/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.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
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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/
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Plastic type

PLA

Starch blends

Cellulose
Acetate

Cellulose
(regenerated)

Polyesters
(PBAT, PBS(A),
PCL)

PHAs

Composites

— BT ESRETSATFVIOER LY

Properties
s Brittle
o Clear

* Generally suitable for food contact applications

* (an also be used as a foam

* Industrially compostable. Needs high temperatures to degrade
therefore not biodegradable in other environments.1®

*  Wide range of different properties

* (Can be used as a foam

« Difficult to get food contact approved, however some are, e.g.

Mater-Bit?

» Often industrially and home compostable, dependent on the
blend

* Rigid

+  Some types certified according to EN 13432%°, although it is not all

* Clear

* Thin flexible films (cellophane) and non-wovens

» Thought to be biodegradable in water, and industrially
compostable

* \arious properties

# Canreplace PP or LDPE

» Some flexible and very tough

* Some grades food contact approved

* Normally found in blends

* \arious properties

*  Not used often commercially, normally in blends

* Industrially and home compostable, thought to be biodegradable
in soil and marine environments.

* Two or more materials (normally resin and fibre)

» Improved mechanical and physical properties

* Biodegradability depends on the constituent products

B EREEF MNEESINTORESHICERELTERSNLOTHY . RNEELDO AR LBRBETRTLOTREVRICBEENIDE,

101



PAIMEEESDERRETSAFVIICETIHEEDOHE
(YA ILADEEIZDLV\T)

()Y AIIADEEIDEZE

B EDMRETSRAFIIIERILATRETSIRAFIIDI A IINADRAIZEDBEMGEZELLT, ULTERTR

s

1. AVAIR—2aV(C&kB) AR LT SRAFvo DO RDEEM

2. AVASR—aVIZKBUB (I RIEDHEDET

3. BEURLE-EEMHI DI HAIIILARELTSAFVIDRAMDE=HDIRILE—EEEDHEM
4. ENEE-WIRIERIEETSAFVIDRAICKIBER)T—DOEBHEEDOIET

HEETE. ChoDELZITOVT BEFOHEDLE1—DPIVH A VI EEQERMKANDET UL THEREERL TS

) ABE R KN B2 AN BORERHCERL CTHRSNLOTHY . INEB 2O ARL B@ERTLOTIEAN SICEEADE, 102



PAIMEEESDERRETSAFVIICETIHEEDOHE
(YA ILADEEIZDLV\T)

BEEICBTARFERAROLEL—KR

Hi 2 5 R BAED . .

« 10kgDEEPETIZ30gDPLARL 1ZEA
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(M8
1. E.U. Thoden Van Velzen, M.T. Brouwer and K. Molenveld, Technical quality of rPET, Wageningen University 2016

2. CONAI, WG Biodegradable Packaging Recovery Project, Final Report, 2012
3. L. Alberts, M. Augustinus K. Van Acker, Impact of Bio-Based Plastics on Current Recycling of Plastics, in Sustainability 2018, 10, 1487
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4. M. Van den Oever, K. Molenveld, M. Van der Zee, H. Bos,, Bio-based and biodegradable plastics — Facts and Figures, Wageningen University, 2017
5. Transfer Center for Polymer Technology (TCKT) on behalf of EuPC: Impact of Degradable and Oxo-fragmentable Plastic Carrier Bags on mechanical recycling, 2013
6. M.D. Samper, D. Bertomeu, M.P. Arrieta, J.M. Ferri, J. Lopez-Martinez, Interference of Biodegradable Plastics in the Polypropylene Recycling Process, Materials 2018, 11, 1886
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Plastics Recyclers Europe
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Italian plastic packaging organization (COREPLA)
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Waste type Bioplastic type Share o.f 'E:;'WEt u ﬂﬁ?"%x?‘yﬁf\o)ﬁ%?ﬁﬂﬂ @ﬁﬁﬁ ld:i%hl] L/—CL\%)
| HEE m RANEOEETSRF VI DML AIBET SR F w712k %T
Mix DKR-350 starch film 0.12% 834523 BB IF0A%EELLE ENLLT
PLA PLA film 0.14% B JSRFYII4ILLDENTAVEIRA— 3V EE ($37~8%)
Film DKR-310 PLA film 0.008% (F. TSRFYOBARICINZ B 14 B F1LEATHEY . =
Fllm DKR-310 PLA fllm 001% Eljrt%%go)la_gg | %E:LTL\éO if:s :0)3:/?5*_:/3
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Rigid plastics Starch film 0.02% (:J:é%'ﬂ_-ﬁx_(ilj\éb\(—HQE"](:M:O.']O/O*EE)
Municipal Solid Waste PLA & PUR 0.3%
HDPE Starch blends 0.03%
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wird-moeglich-im-to-go-bereich/
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The Plastics Pact is a network of initiatives that bring together all key stakeholders at the national or regional level to
implement solutions towards a circular economy for plastics. Each initiative is led by a local organisation and unites
governments, businesses, and citizens behind the common vision with a concrete set of ambitious local targets, for
example in the following areas:

o Eliminate unnecessary and problematic plastic packaging through redesign and innovation
» Move from single-use to reuse where relevant

o Ensure all plastic packaging is reusable, recyclable, or compostable

e Increase the reuse, collection, and recycling or composting of plastic packaging

e Increase recycled content in plastic packaging

It builds a unique platform to exchange learnings and best practices across regions to accelerate the transition to a
circular economy for plastics. /

(HH88) https://www.newplasticseconomy.org/projects/plastics-pact. https://www.newplasticseconomy.org/about/the-initiative 1 1 6
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APPENDIX | - COMMON VISION

The New Plastics Economy is a vision of a circular economy for plastic, where plastic never becomes waste.
It offers a root cause solution to plastic pollution with profound ecenomic, environmental, and sodietal
benefits.

For plastic packaging, specifically, we recognise a circular econemy is defined by six characteristics:
1. Ellmination of problematic or unnecessary plastic packaging through redesign, Innovatlion, and
new dellvery models Is a priority
Plastic brings many benefits. At the same time, there are some problematic items on the
market that need to be eliminated to achieve a circular economy, and sometimes, plastic
packaging can be avoided altogether while maintaining utility.
2. Reuse models are applied where relevant, reducing the need for single-use packaging
a. While improving recycling is crucial, we cannot recycle our way out of the plastics issues we
currently face.
b. Wherever relevant, reuse business models should be explored as a preferred ‘inner loop'.
reducing the need for single use plastic packaging.
3. Al plastic packaging Is 100% reusable, recyclable, or compostable

a.  This requires a combination of red n and innovation in business models. materials.

packaging design, and reprocessing technclogies.

b. Compostable plastic packaging is not a blanket solution, but rather one for specific, targeted
applications.

4. Al plastic packaging Is reused, recycled, or composted In practice

a. Ne plastic should end up in the environment. Landiil, incineration, and waste-to-energy are
not part of the circular ecenomy target state.

b. Businesses producing an selling packaging have a respensibility beyend the design and
use of their packaging, which includes contributing towards it being collected and reused,
recycled, or composted in practice.

c. Govemments are essential in setting up effective collection infrastructure, facilitating the
establishment of related self-sustaining funding mechanisms, and providing an enabling

regulatory and policy landscape.
5. The use of plastic Is fully decoupled from the consumption of finite resources
a. This decoupling should happen first and foremest through reducing the use of virgin plastic
{by way of dematerialization, reuse. and recycling).
b. Using recycled content is essential (where legally and technically possible) both to decouple
from finite feedstocks and to stimulate demand for collection and recycling.
<. Over time, remaining virgin inputs {if any) should switch to renewable feedstocks where
proven to be environmentally beneficial and to come from responsibly managed socurces.
d. Over time, the production and recycling of plastic should be powered entirely by renewal ble
energy.
6. All plastlc packaging Is fres of hazardous chemicals, and the health, safety, and rights of all
people Involved are respected
a. The use of hazardous chemicals in packaging and itz manufacturing and recycling
processes should be eliminated fif not done yet) .
b. Itis essential to respect the health, safety, and rights of all people involved in all parts of the
plastics system, and particularly to improve warker conditions in informal fwaste picker)

sectors.

This vision is the target state we seck over time, acknowledging that realising it will require significant effort
and investment; recognising the importance of taking a full life-cycle and systems perspective, aiming for
better econemic and environmental outcemes overall; and abewve all, recognizing the time te act is now.
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USDA Certified Biobased Product label

(Hi{#8) United States Department of Agriculture (USDA) HP, https://www.biopreferred.gov/BioPreferred/

130


https://www.biopreferred.gov/BioPreferred/

RKENAFTYI7—rT0T7 5L ERER
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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%)
Owen and Grill Cleaners (66%)

Fleet

Aircraft Cleaners (48%)

Boat Cleaners (38%)
Automotive Care Products (75%)
Diesel Fuel Additives (30%)
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 Matenials (23%)

Concrete Patching Materials (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 (30%)

Toys and Sporting Gear (32%)

Rugs and Floor Mats (23%)

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

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

Construction/Renovation

Acoustical Composite Panels (37%)

Blast Media (94%)

Carpets (7%)

Countertops (89%)

Floor Covenings (Non-Carpet) (91%)

Exterior Paints and Coatings (83%)

Interior Compeosite 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 Composite 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 Remaovers (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 (8§9%)

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 Matenals (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%)
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o 2014FEDFarm Bill(B%%) DRIEIZEDE. 2018F &Y Intermediate (R fER ) KB D 11BE RER M EMENT-,
« ZM12IZlPlastic ResinsI1hHY . NHFZED-ODFRIB/NAAR—REIF22% EFEDH LN TULVS,

« ECEB2019F7 A 108 LA, SRZEMRED L. ERTPREIRHMEBENISRET S LB TVD GAERBRSEICHITS.
INAFAN—RAPRERHDOERDER)

LR EY) EmiER(H) RIE/NAFA—E

Chemicals A=t 22%
Cleaner Components TERTD 55%
Fibers and Fabrics M Y 25%
Foams FeiaiR 22%
Lubricant Components e pi= i [ Aoy 44%
Oils, Fats, and Waxes JMREEE- Ty O REE 65%
Paint and Coating Components FZR-a—T4 T EIRSD 22%
Personal Care Product Components N—=YFILTT7E R 629
Plastic Resins TS RF9HtHE

Rubber Materials 0L

Textile Processing Materials HE I T AR

INT )y IAARZEITHUSDADEE LY
USDAMMRE T 5604 DI 150D EEIFRICENIE, ENOD/NAFR—RE L
25%~100%T&HoT=, BREZ22% LT HIENRE-LHEFL TS,

(Hi #2) Biopreferred program HP “Product Categories by Functional Area”, https://www.biopreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtmi#
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 132
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KE/NNLA TV I77—FFTA45 5L - [Plastic Resins | D& 835 5

. BRBRITSZXFvI4E (Plastic Resins) IIZIE. WNAARRTSAFYIRUVINAFARAERTSRAF v E RSN
TW%, EARNLGEFREBBIILTIZRT ERY,

TS5 AF v lg (Plastic Resins) &L,'C"&ﬁ'éh'tb\é%nnﬁ'l

i (MURC*ﬁ'E) &R xR
O

NatureWorks LLC Ingeo™ Biopolymer O

Braskem S.A. High Density N1APE 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 N7 PBS o o

Company Limited

Mitsubishi Chemical DURABIO™ D53 series /N7 PC O o

Performance Polymers, Inc.

Evonik Degussa VESTAMID® Terra INAZAPA o O

Corporation DD(PA1012)

BiologiQ, Inc. NuPlastiQ® BMEETSRFYY O O

Texchem Polymers Sdn Bhd TEXa M 333 BERBESTSIAFYY ®) e

(Hi #) Biopreferred Program HP “Catalog: INTERMEDIATES - PLASTIC RESINS”, https://www.biopreferred.gov/BioPreferred/faces/catalog/Catalog.xhtml 133
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+ Intermediate (PR ZEEMNRITEMT A EIZHHLT, /NTYyIAAMZTUSDAD REEMNTRENTLNS, LT
[ZR#T D,

INTYyHaAAV M BITBUSDANEE GREE)

o EFEFFIE, BE . PREREMERERZET HEIETGEVD, EDIILRREMMAZZEIERNREL
THET AL, TnoZERAL TN EREMERET SLELIC, ENBFDEE
BETOTSLICEDL-ODFEELLS,

« FREHATIVOEEX. FEMICENOMLEONIRRERDIEEZRET LIERD
Db, FEEMMOIEONE-ERERDIEE. TNhoHRZHHZITENWTRESHEET S
EICEHEELTNS,

« IBEVFRIFERHMOERERFREL. TNITHOTHEREBEALANILIZEWNTKY AR EE
HGERMITETOICEN, ZRALTITO—FTHAHEEL TS,

(H#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 134
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= RE/(FFVIF—RTOIS L BEEREEEALERRORR

o FEREGNNAAT)I7—RREEFZITTLVELTE, BEEHADIntermediate (FREIEHR) ZERALTWSEEIX. ZD

BaRTTHCEMNFREESNTIVS,

Rules for Promoting the Labe =q Y = ox N
lules for Promoting the Labe [(RIBERAHBIESL TGN, BES b EERE
_ - _ SLIH AL, “This product contains % of (intermediate)
If the final product is not certified, but does contain an a USDA Certified Biobased Product "&ﬁﬂ_ﬂfcﬁ'{fﬂ'éC
1 intermediate that is certified, you can promote it by saying, ENTEZ. BB A L&A BRI ﬁ_ﬂ@%’\
AR FeY=11 ) I~

“This product contains ___ % of (intermediate) a USDA / )lx%ﬁﬁﬁ?’é &lif%fd&‘

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 cenification
mark of the U.5. Department of Agriculture.”

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

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

You must use a registered trademark symbol “®" (superscript)
4 the first time “USDA BioPreferred Program” appears in
material (title or text). You can omit it in subsequent mentions
of USDA BioPreferred Program. Also, there should be no
space between “BioPreferred” and the @ symbol (e.g., USDA
BioPreferred® Program).

This is an example of
properly stating that a
non-certified product
contains a certified

intermediate ingredient.

gkulu\umﬂlﬁlb\s DIL\DEé*LT_
e RMEECEEEIE
[CEFRLTLDH5I

(& #2)"USDA BIOPREFERRED® PROGRAM GUIDELINES”, https://www.biopreferred.gov/BPResources/files/BioPreferredBrandGuide. pdf
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15%

World 22% % 17%
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. All plastics innovation
. Increasing plastics circularity 30%

. Technological specialisation in circular plastics
innovation relative to all plastics innovation ( +/-

20%

Japan USA China Korea Germany France UK Taiwan Australia Spain
+28% +18% -20% +25% - 44% +41% +21% +6% -20% +8%

Note: All plastics innovation includes plastics innovation that is environmentally relevant and not environmentally relevant
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[BERTYTICEITHEBRNBEOHED]

||:| i Baseline
—
Alignment Self What to

assessment assess

(fa4R M)
RREFOERZAVV-ERT70—DFHED=5H DR

Category 2a (Reuse, repair, refurbishing, repurposing and remanufacturing of
end-of-life or redundant products, movable assets and their components that
would otherwise be discarded)

. Would the products or assets otherwise be redundant and discarded?

. Does the activity achieve significant overall net resource savings and impact
reductions, on a lifecycle basis, compared to a new, replacement product?

. Are the products or assets put back to their original use possibly with extended
properties, or in case they have outlived their original purpose, to an adaptive
re-use (by repurposing)?

. Will efforts made to promote the life extension not compromise the ability to
recover or recycle the products or assets or their associated materials at the
end of a new life-cycle?

Category 2c (Product-as-a-service, reuse and sharing models based on, inter
alia, leasing, pay-per-use, subscription or deposit return schemes, that enable
circular economy strategies)

. Does the contractual model show that the entity carrying out the activity
retains responsibility for the upkeep, maintenance and end- of-life manage-
ment of the product or asset?

. Does the business model enable circular economy strategies?

. Does the activity increase the overall resource efficiency of the product or
asset, on a lifecycle basis, as compared to existing use practice?

(H 82) https://www.unepfi.org/wordpress/wp-content/uploads/2021/12/PRB-Guidance-Resource-Efficiency.pdf
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[BERXTYTIZEITHREBNETOHRED]

= 4 Baseline @ 99 P

| Self What ti Choi f Dat °é
Alignment = LR L2l i ] i T: Implementation

g assessment assess portfolio el e gathering Screening g R

HEBICHT SR (ETL0)

KPR >

A Raw mate- | Reduction of non-renewable resources (t p.a. or %) / increase in % renewable and regen-
u %Ej-é KPIEFH L \1‘ ~N 174’/& hl.l';a) #E*Eb\z\g rial use eratively/sustainably sourced or secondary resources (% of total)
[ ﬁﬁﬁiﬁo) KPI [i . *Eﬁ;&a) ?E-*gjj&ﬁﬁ L \6 ) h{tzég,: l.«l' o ﬁ“ i 'i‘ Reduction/reversal in the depletion of the stock of renewable resources (t p.a. or %)
I} (_:)‘p,ﬁ*ﬂ_wﬁﬁﬁ % (= &5 é % T7TL \6%% ﬁ“})ﬁ L«T"/ N Raw material use efficiency/productivity (USD/t)*
-~ S=as ~ -

—9“/@*40)%0)3%'5@(, %0)5_6 E@*EE?:N%HE*?O)@FH Water Water use redu.ction (m®pa. f)r %) / Water use intensity (m?®/product)

Water use efficiency (USD/m?)

— A - ™, S
I“J:ézbwb\é = &)—C%ZéM\gb\&é° Water reuse / recycled in production processes (m?® p.a. or %)

Waste Reduction of waste generated (t p.a. or %)

Waste and by-products reuse / recycling / remanufacturing rate (%)

| beg_:))‘y F;E*E . I>’72 w)(/ I‘I F?g_g_é E m—CITE&)fL Energy Energy use reduction (GWh p.a. or %)¥'
W?églsl\’JTIJ’T_:))DJ Fé LTL‘%}@E@O)%&% use Energy efficiency (USD/GWh)?'

Increase in renewable energy % (%)

u ﬁﬁl Eﬁ'@'é?ﬁ ﬁiﬂﬁlﬁo)*ﬁi (‘F“E‘ b l’—cl-l_\ Fj?j— IJT& GHG Reduction of GHG emissions (Scope 1&2) (t of CO, p.a. or %)*

ROV _—Jﬁ‘ LT:B%(: ai = LT:%U%% emissions | p.qiction of GHG emissions (Scope 3) (t of CO, p.a. or %)*
m ?;%I Faﬂ _g-é *EI E D ﬁ < IEE’B D é:]:iE R :’:]I::;ia:;s Reduction of pollutant emissions (%)

Other indicators of impact of resource efficient and circular projects and activities®

Circular Increase in materials, components and products that are reusable, recyclable or
Design compostable (t p.a. or %)
and Increase in products designed and produced for reuse which displace single use alter-
Produc- natives (%)
tion — - - -
Increase in virgin raw materials substituted by secondary materials and by-products
from manufacturing processes (t p.a. or %)
Increase in products offered in a circular business model (eg. Resale, product-as-a-ser-
vice or sharing model) (t p.a. or %)
Circular Expected extension of lifetime (compared to the equivalent linear product’s expected
Use lifetime) (years)
Circular Increase in secondary raw materials, by-products and/or waste that is reused, recycled
Value or composted in practice (t p.a. or %)
Recovery

Increase in new materials derived from secondary raw materials, by-products and/or

waste (tp.a. or %) 1 71
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composting and biodegradation - Test scheme and evaluation criteria for the final
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« Braskem#t I/ \A/APEEEIZDWVTLCADHTZEENE, 2FKL TS (2012F X, 2015F FH) .

o LCADHTDFER., INAAPEIXRHFHIENSHASELED TFEIZHLVT3.09 kgCO2/kgDCO2FWUN T B EHEET SN T, Tt
BLUE-HEMICTEESNDA Y OXE L, TEOREICHFELTWWAIEEN RSN, T-. Y OXEDIERBET
HEANHAEZIRILX—FIRTAET AETOLRTHESINAIRILE—D80%I[FBEREET AL —EH-TLNVS,

RECEIMBER RHMARPELDFE® L8 [RESH~DHE
B RIREHEERHEEICOVTITIADELLG> B [UREEEAESEUSNDOIER TIE. /31 B HROFEHBFORINENAKREL, TOt
T3 ZFPEDAHEENKELIZH>TINS RERELTHHENEDELLESTIVS
_ LD B RGBT, BEAILE T Ot R (LEHE X R
7Y KER 100% FRELTUNR A, VEMIEIEBEZ8(+5CO, %
SURZEED -3.0900000 kgCOzeq KOERE Y BWE IREZET LT HIETHh—Ro=Za—rSLD
v W =13 0.0000407 kgCFC-11eq MEIIEZEEEATHD
MFIRME 0.0016400 kgPM2.5eq CO.BHE
FALEAV U ER 0.0019500 kgCzHaeq INGL e LR e+ [kaCO,/kg]
73R 0.0131000kgSO; HrOXERE EEEg 0.91
BiR#E. K&EIR 0.0491000 m* :l:imﬂqm%t -1.10
[ = -
+ I 5.1800000 m*a LEOEREL SALEEA Y R %O;er& o 2;‘31
EREEN 0.4440000 CTUe s A IS RPN 0.16
EEEL 0.0127000 kgPO4—-eq T’Eg}r'j_“/l* 'g-;g
;f&f\fﬁf =z 0.0000003 CTUR AHHRPE © I'mgreenPE INAFAPE Ig/jo_ﬂfiﬁi% 0.46
2 BIRLE—F 2.2700000 MJ X R HETOER 0.76
- = X HEEPES A APEDIHEEEDAS e 125
WAZE100& LT B *TE &t -3.09

(Hi #2) Braskem#t, “I'm green™ PE Life Cycle Assessment”, http://plasticoverde.braskem.com.br/Portal/Principal/Arquivos/ModuloHTML/Documentos/1191/Life-Cycle-Assessment-v02.pdf
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INAFRABERIAL 74 DLCAFER

o HEINTWANAMATRABERIAL T4 DLCAFERZ LI TIZEET S,
/W?J'?ZEEEE?R’ ')7H/74>03LCA%*%

Tun | onm | mm | sowwy | owowum | un

INAAPE Braskem  HkoFXERB¥E/N\1 Cradle to gate « -3.09 kgCO2eq./kg [1]
IR/ —ILDRR
K-EE

INAAPE Sabic SHIEREEY B FE/N  Cradle to gate « -2.31kgCO2 eq./kg [2]
AXFTITHDI5Y
FU-BER

INAAPP Neste +a EEBAHBEBFRE/\1 Cradle to gate « -2.51 kgCO2 eq./kg [3]
7J'dj7ﬂ'0)95‘y-‘¥-
VU-ER

INAPP Neste + HIEEZEYHRFE /N Cradle to gate * -0.5 kgCO2eq./kg [4]

Borealis A4 7R/ DB

KR-EE

[1] Braskem I'm green™ PE Life Cycle Assessment, http://plasticoverde.braskem.com.br/Portal/Principal/Arquivos/ModuloHTML/Documentos/1191/Life-Cycle-Assessment-v02.pdf
[2] Sabic Certified Renewable polyolefins, https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic ISCC_Sustainability Conference 040215.pdf
[3] C. Moretti, et al., “environmental life cycle assessment of polypropylene made from used cooking oil”,
https://www.researchgate.net/publication/339484276 Environmental_life cycle assessment of polypropylene made from_used cooking_oil
[4] Borealis, The Bornewables™ : https://www.borealisgroup.com/polyolefins/circular-economy-solutions/the-bornewables
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LCAZEHIQD): Sabicl=&kB/\1#4PE., PP& &

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)
W aste 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.

(HH#) https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptiin_Sabic ISCC_Sustainability Conference 040215.pdf 189
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LCAEM|QD): Sabicl=&kB/\A17APE. PPEE (=)
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
based Polyethylene production

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
oil mills)

Waste fats based Polyethylene production
(SABIC route for Renewable
Polyethylene production)

-

83.9%

0

0,5

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%

(HH#) https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptiin_Sabic ISCC_Sustainability Conference 040215.pdf
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o NAFFTHYMLEESIND/NA(APPIZDNT, AL ERKE S Nestett DIFEHRIZEE Z (T TLCAMEEEIELT =,
s NAATRHAERZRTHAHIELEEZEET HE. GHGHEHE L. -2.51 kg CO, eq./kg&7ioT=(cradle to gate) .
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Xﬁﬁ€1§mLT:%O)—CIJ:EL\;t(:%%) ™= MEXBTL process ::SI-:ZL:GE”l

<NHUFY> poane <] s

° rﬁ_ﬁﬁﬁimmlﬂth'l\"rjppiiﬁ Bio-based
(1%%'%%52[‘ (Et;‘:'ifd&\) ! naphtha

< i%iﬁézlz{ﬁ IE E > o Steam cracking > HP:’sTea-w'.

© REEE . EFRBIE(EL) s —» L

- FVURBHIER o EEELGEK) hicri

« AFEEME(ELAMN) . EEBICER) Propylene

© NAFEEASAMLSY) o smokEM ¥

) ¥ﬁ¥4ﬁ%§ * ii‘m*”ﬁq%1t Steam » Polymerisation € Electricity

© AT ALERESR . JK{EFA - ’ /

¢ %1':?7]_\/‘ DEBZ . ﬁiﬁ*ljﬁq (%E-ﬁ#ﬂ) l I\£1-:|L|ru:1<;t::’nal El

B . ERFAGLERE) Wiis

PF Waste flow
Co- & by-products

(Hi#2) C. Moretti, et al., “environmental life cycle assessment of polypropylene made from used cooking oil”, 19 1
https://www.researchgate.net/publication/339484276 Environmental_life_cycle_assessment_of polypropylene_made_from_used_cooking_oil
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LCAEHIQ : \AAF 75 DOSvXTIZ&B/INMAPP (=)

<MERWME>
« INAAPP 1kgZHETHEDRRETEER ORIEFTRIZRT EBY,
« GHGHEHEEITIUTOESY
> 0.63kg CO,eq./kg (N\AATRABAERFEZEELLENO=HR)
> -2.51kg CO, eq.kg(\AATYABEREEZER)
« 16IBHZEADITLTHMAELI-ROTTIE. FEEOXZVIBIZDORIZEEE) (28%) . QL BB DFER (23%) . @K
#FA(11%) g1,
o FABETOERFNDEFEE. DEETOER(38%) . QKFKREE (21%) . QLPGAE (18%) 1S (8%) &iioT=,

INAZPP 1kgdh =Y DIRE &% (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 CO2eq —2.51 Not applicable

Ozone depletion kg CFC-11 eq 0.0E-08 1%

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

Human toxlcity, cancer effects CTUh 5.5E-09 &%

Particulate matter kg PM2.5 eq 1.2E-04 5%

lIonlzing 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 mole N eq 6.0E-03 20%

Freshwater eutrophication kg Peq 8.7E-06 0%

Marine eutrophication kg Neqg 5.6E-04 2%

Freshwater ecotoxicity CTUe 2.2E-01 1%

Land transformation kg C deficit 1.1 20%

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%
(Hi#2)C. Moretti, et al., “environm(_ente_zl life cycle assessment of polypr_opylene made from used cooking oil”, _ _ 19 2
https://www.researchgate.net/publication/339484276 Environmental_life_cycle assessment of polypropylene_made_from_used_cooking_oil
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LCAEHI(B):Borealistti=&k b/ 1A PP &

« NesteftM/\AAF O/ %AV, Borealistt(Z&k 5/ N1 APPELEDLCA (cradle to gate) WESN TS,
o AMAZEPPELEART, GHGHIE EIE52%iF . (LB RFDEREIL69%FH LA o1=,

Bornewables PP

Fossil feedstock

. Fartiol carbon feotprint

I wuc

. Biogenic GHG emissions
. Foesil GHG emissions

Unit: kg COy eq./kg polypropylens
Mote: Biogenic GHG removol includes sequesterad carbon from the atmoaphere (3.4 kg CO; eq./kg)

Impact category Bornewables PP Fossil-PP

: : Biogenic GHG removal

GWP (kg of CO; eq./kg PP -0.58 2.1

Abiotic resource depletion, fossil (MJ) 23 73
(Hi #) The Bornewables™ : a sustainable alternative to virgin polyolefins, https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The- 193
Bornewables/The-Bornewables-a-sustainable-alternative-virgin-PO.pdf
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HASHNAEICET BN DHMSEEZHD

o WAFTSRFVIDREMEFEITHELG T HIE, 2024F(ITHEVTHADEMEEDH0.02%LHEEFHEIN TSI L RY
Pt AT RE R R R E D= OICFREI 2 ER I A ETBEY THAHEZ RTINS,

Eg &o)*ﬁA
u E,%E’Gli’%’-ﬁﬁﬁ*#(%&%%o)ﬁlﬁﬁﬂ)bfiiﬂﬁ%éﬁ‘:u@ﬂl%ﬁ%(:ﬁb\f%@?ﬂ%
MR

B EAE-EEYRERHOMELEDONTEY ., NAFTSRAFYIADFARTREE T KEL
B 2019 DHBEDNAATSRAFYIRERN2MN AN FREAEEICVELG T HEEICRE
LI=5E. 97980 2—)LERGY  HER D E#METE48EANYZ—ILD0.02%KiE L5

B 2024F (I NAFTSRAFYIREREN N 242 B U ITHEKR T B LTSN . EDHE. 7H
AEICBERGIHMERITHFI100BAYEZ—)L, HEDEHEEDFI0.02%E755

20195 R U202 ICHTBNAFTSAF YO RBEEICHELR T O HES

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _Global land area
13 billion ha = 100%

S -Global agricultural area

GLOBAL AGRICULTURAL AREA

........................ Pasture
.......Arable land**
1.4 billion ha = 29%*
....Food & Feed Bioplastics
1.24 billion ha = 26%* PHeH
eeeeeererenne....... Matterial use 0.79 million ha=~0.016%*
106 million ha = 2%~ -
...................... Biofuels

1.00 million ha=0.021 %*

53 million ha = 1%*

Source: European Bioplastics (2019), FAO Stats (2017), nova-Institute (2019), and Institute for et R D EMETE
Bioplastics and Biocomposites (2019). More information: www.european-bioplastics.org [Zxt 9 BE|E

(H88) BRI N A F TS AFvo1%H4 HP, https://www.european-bioplastics.org/bioplastics/feedstock/
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https://www.european-bioplastics.org/bioplastics/feedstock/

NAFTSRAFYIDRB R IEmMTE

© BRNTSRAFuIHE (EUBP) (X, 20215128 RHHIEEED RBELIZOWT, #HROEFEEED0.01% (20214)
M50.06%55 (20264 ) FTEMI D RAHLEFERLI-. LHL. EENLREHETHTMNTHY . BREVCEHMOEREL

BaldLElbeL TS,

Land use estimation for bioplastics 2021 and 2026

GLOBAL AGRICULTURAL AREA

Pasture
3.3 billion ha

............................................................................................

Food & Feed

1.24 billion ha = 25%*

. Material use*

# 106 million ha =~ 2%

/. Biofuels | Arable land**
" 200 million ha =~ 4%* 1.7 billion ha

ll Bioplastics
2021: 0.7 million ha= 0.013%*

2026: 2.9 million ha= 0.058%*

Source: Source: European Bioplastics (2021), FAO Stats (2020), nova-Institute (2021), and Institute ™' '”’"""”;;:ri’:bf;é ‘}g;;}*i‘;‘;:i{“’ﬂfﬂ:‘iﬁjggr
for Bioplastics and Biocomposites (2019), University of Virginia (2016). Info: www.european-bioplastics.org bioplastics is part of the 2% material use

199

(Hi #2) European Bioplastics, Market Data, https://www.european-bioplastics.org/news/publications/#MarketData
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#AMAEICET 5B/ OBEEBENQ

(=] E IR 135 51 B (UNEP)

« 2009F M ET Assessing Biofuels: Towards Sustainable Production and Use of Resources ] Tl&. /N1 A ¥l D&
R KL, BREERE, KER, A AERICESCO2HHOCEYMZHREFICHZEZRIZT AL HLIZLEIERHL
LT, FRAIBETHENLGNAATREEIZLIRIEEFRERD A EEZRR TN,

NATREDEELFAICEET SHRRE

[ENFEOEMEEE]

B S&RBEBIAQEESOEFIIERT IDEL’HDHEER
EY (%)
- HAOBRMINEEOEMEFH+FRLE TIPS DRAH
- BEIETOBMMERROFTERMHORMEBEIERTS

(K]

B NAFRBEORBAIERT HEKEREIEMT HEFZALND
B KOZLWMETIERMEEISEENDELGY . BHAELD
BRE®.KERICEDORERAULDENZL-CT ATREED

Hd

[LibFIA])

B HEOHEMICEOHLN\MAREAEDORKITEEDE S (TIE
ALTWS (FIBRFHHEETEDIERMNEE)
20044 :£90.9%. 20074 : #91.7%. 20084 : #92.3%
B FMOEFREEHIEHICERILLTHILETITRRRNBREEIND
AIREMEDL H D
© 2030FICHADTA—HEILEAVIVEHEED10%E /1A BB TR
BL1z548.0.17~0.76 GtOCO, A HIF AT REZAY, LHhER{bIZ R P E
ERGCO2HBEH E (T ISITKEVEHEET SN S (0.75~1.83 GtCO,)
B NAFRBERERBOEEEIE, EMESHRECKELFZELRIT
IHREED B D

(H8) EEREEETE (2009), BEE R S ROFGEaIse/ A E SR BIZAE T T: N/ A B £ 51ET 5 1, http://www.resourcepanel.org/reports/assessing-biofuels
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#HAMEAEICET 5B OBMEEBENS

EEREEXHEE (FAO) INAFBREIZBE T SR

« 2017FED#H;EZEThe future of food and agriculture — Trends and challenges JIZHWLVT, /Nf A I RI)LF— @EF?}E?{

(2D, BAET IRV (BHEZERE, THADT IR BEEDRAI RS RUESH/EML TN EFRA, B
ERIBERNA AT REEDT-ODEN-BMHEIZERLTLVS,

NAFBRBEDEERRKBEVIRIEBEDIFK %} 5
. | NAARRBE  NAF TR —D G R E IR T
(X 2\ 1A RHDEE] fgﬁ’blf'ﬁ)l%ﬂlijg?éﬁ R
B NAFIRILF—(F, 2R TERASNSIBLEFEIRILY—O BEOEGARMEZRIELANDBELNAFIRILF—ZRBKIZE
S5673%%FhHO . TNEEFXSEBRLEFTHEFRSINDS EYRRMNXIE ) ) ‘ i
u /\471_1*”/#_ 0) E'Cﬁ)é/\’fﬂ'ﬁ’*ﬂa)iﬁ?ilij(ﬂlm( ig,g M ngg%;)l/g_éEJﬁ(sifi?é;&—Giﬂho)*ljﬁﬁgﬂiﬁ1tj_%)“/x
MLTHEY., BROEECHEICHELEZ5ENTRENS ™
(2020 IEEFE=H11E4,0005 b I2ET S)
[VR7EBEDEK] FRENSBEE D=0 E RS 4 D811 (2005~20504 , %)
B NAATRABERDBEFII—BHILLTEY . £EEMIZCETHEH 2005/07 2050  2005/07  2013-2050
REREOLTHMADTIERIZEEAXRIZIAREELHD B
B N\AATREEEICHIT-BER #HBEE) L. B XEE 2050%EBS = D HEE 00 1506 148 118
fBL. - KEDKARERICHLTERLGWEREEZ 5T EEHLIAOTRICE S
EEREE I 1) (UN. 2015%) 100 1634 14.8 486
B N\MFABRHEOFERAERFLIL. HRHETREENRTAZHIET - - 5
SThH, TOEERRICH 1T ARHENA T HFIAEILICEoTH R e sclist 00 mas 00 e
REeATOHEEXIEMTHAIREELH D (UN. 20154) 100 2324 200 2.4
B NAARANY1—F =V DFRES R ARRICEHER SR SUSOTE O HEE py— = =
TOUREE R AFF20205 12 1F2010F DIME AT HERAE — we R
NTWS (EHFEEFI+—SLIHED) (UN. 2015%) 100 1479 18 342

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

(H88) ENERFERE 3R (2017), The future of food and agriculture — Trends and challenges, http://www.fao.org/3/a-i6583e.pdf 20 1
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#HMAEICET 5B OBEBEND

2% 1% BRI #5448 (OECD) NAATO/S—IZFET HHH

- 2018F MR & ETMeeting Policy Challenges for a Sustainable Bioeconomy 1 Tl&., /\A A ADEEFE~DFERA(Z.
BHEDHEVCELEIZEVWTHE - RIEA COEEEZL T AN HLI—F . N\ (FTa/S—F TRV F—HEE
BRUBHERERECHRATREZLLLISLEBRTINS,

© TDLT NAATADFF AR D 5Tl KR Ut aTBEZR/ N\ A A Y AD - DEE - HMT AR D LB BREDHE
ZIERT B=HODHEFITOVNTHERTINS,

INAFIADEFRRAZRANDERADRE BURA D RE RK—E R
BHEOFEE B NAATRIE, BRI REMECE T O EEEB - TRELNHY.
m Ay ¥ A :*l/s < — %U)T:&)liﬁﬁﬁfliﬁ‘iﬁﬁﬁﬁfﬁﬁ R

BRCOBADIL Ve ST HEMPROFEL, HBEOERS, FEERBHTREE TS THIENDS
= FEESLD AT YRAAROEAICSRHELHD AR AT RBERERD DM — DEETHERETEAL

. R EECETIEARRERET STEMEADS AR LI AZ A DGV EROBRL. SRHAEERT 2FRO—D

C EYEH T URABNEE A TADBEER. AL m 2030-505% RIBX . B ATAEA N (A R R D= DI i E

TERERZSISECIAIRELNDHS
© HEHGUVRINHS (LA LCEEFRX-ER~NDZES)

I st %1 A

HRIZBITENRAATADFEFEEEIL—F(20114F)

B RXICTLDE2020F(CIZIEEBHARICH A TE S EhAH Genzea 7 Westorr®~_ Easiem Europe fom
ﬁb\ 6 ;‘ﬁ %j—é (BAU :/j_ U j_) - i e 4_and Russian Federation %ﬂ Shies
X20204E12H U TH, Eh FIEB K A& I (E A T4E Vo e o

B — 7, HEHIETREHICEYERY, X THRELTLEWNE %
FLER BRNAMA YR REYNE)EEETIDLELDHD i

and Indonesia

Australia
wu

. Ethanol . Wood pellets . Vegetable oil/biodiesel

Brazil

Argentlrk

INMAIADEERB~ADFEAICKLEER
— B N AFATA/Z—F. IRIILTF—EROHE. EEXEFTORE
RURFRMOBEBRFICLY., IRILF—HERUBHEZERE
DEHEEATRELE-6L5

Source: Redrawn from BP-EBI (2014), Biomass in the Energy Indusmy, An Inroduction

(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 20 2
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(H#) 4 A—2 B : Ellen MacArthur Foundation “Enabling a Circular Economy For Chemicals With the Mass Balance Approach”,
https://www.dsm.com/content/dam/dsm/corporate/en_US/documents/ellen-macarthur-foundation-mass-balance-white-paper.pdf
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chemical, TotalEnergies. Versalis

INMAPE *Braskem

*LyondellBasell, Borealis. Sabic. LG

INMFPP = HbF (EiEH) chemical. TELKO. TotalEnergies. =3
A=
INLFPS «(%zL) *TELKO. Trinseo. TotalEnergies. Versalis
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o .E%&Ejj)l/s ;I':ﬁk
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HEEDYR—

° |SCCnnu\nE§g%§giﬁo)ﬂ-7ﬁ_
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S

Claim can refer to the effort to
sourcing of sustainable raw material
and must not refer to the physical
characteristics of the product:

“supports the production of”

“contributes to”

+ “product from certified sources on a
mass balance basis / from mixed
sources”

¢ ‘“investing in”

¢ “committing to”

¢ ‘linked to”

Examples:

+ |SCC compliant from mixed sources
+ Support of responsible production
in line with ISCC requirements

¢ Support of ISCC certified
production

* An equivalent amount of ISCC
compliant material has been
sourced

* The required quantity of sustainable
material is certified according to
ISCC requirements

* By buying ISCC certified

(feedstock), (company) supports
sustainable (feedstock) farming

Cannot reference physical product
characteristics directly, e.g. a claim
regarding a bio-based content is not
possible as this claim would suggest
that the product contains bio-based
material physically.

This product

* s coming from a
sustainable/responsible source
made from certified resources
based on renewable sources
100% plant-based/bio-based
100% renewable

completely based on renewable
sources

« contains

(Hi#2)ISCC systems, “Logos and Claims”, https://www.iscc-system.org/wp-content/uploads/2017/02/ISCC_208_Logos-and-Claims_1.1.pdf
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Examples of on-product label for final products: Hammarplast uses
the ISCC logo on its medical devices.
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0o Mmm 2000 | |
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. tributing to
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(H#2)ISCC System, “ISCC Solutions for a Sustainable Bio-based and Circular Economy”,
https://www.iscc-system.org/wp-content/uploads/2019/12/ISCC-for-Industrial-Applications_small.pdf 229
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(H#8) Ellen MacArthur Foundation “Enabling a Circular Economy For Chemicals With the Mass Balance Approach”,
https://www.ellenmacarthurfoundation.org/assets/downloads/Mass-Balance-White-Paper-2020.pdf
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(H #) PlasticsEurope “Mass Balance Approach to Accelerate the Use of Renewable Feedstocks in Chemical Processes”, https://www.plasticseurope.org/download fiIe/force/3390/123 2



https://www.plasticseurope.org/download_file/force/3390/180

American Chemistry Council IZ&5TX/\S X EREED R A (2020)

American Chemistry Councill&. 202038 (2. BERLTIRAFYIIH A IVIZHITIZR RN RN RBIE AT

4 . . . ~
American Chemistry Council (2020)
RANSUABEOE AR .
1. E#E (X, T RN\FURA AR EChain of CustodyD kL —HE ) F4—% I

ILOYRERETER GO ERICFIRAT S, T
2. HEF MEMIFKBETO—NILIZHEESN /N 2—Fz—2DOEAIC ’
BT, 10FRIFEHOFRAGIZERAIGELRIL O VREEIYH TSI E
NG
3. HE(X RT—IURILF =P EHETE AR ATRE L F R/ F1TOOIC. FE= :
B A A S SO R AR BT 5. e

TDMDERDI-H DR

DBORMSN - R EZ RIS [GARATHENEZELLY,

OO EREEE L, AL O—NILEERZAVT BARAISNABEFHIS XV TSA 7o REHIZENT S

BEAMDH SRR AELRIL A &

HAERFE I IRHEAMNSHIIL TSI ENEFELLY

RERARANDOBIENGT7 IO0—F  FAEEAREOES LAEMRBANRTOREDEESHDNSTURELD,

FEX UTOESG, ERITNITRIIFTREGMMDRBIIERE I TES, GHGHIE E . HFk Al e 754

Fr— LCA. T NHELE

s REF . BERDON)2—Fz—2ATOEENLGFERLUMNMI, FJLDOVRRIIZEDRFELEED-ODAEDT
BEBIERT DI EIZIERELTULVELY,

\ RO BMTEFEREICRNYANDZENTESLFEE#E y

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

(H #) American Chemistry Council "American Chemistry Council’'s Mass Balance Certification Principles for Advanced Recycling”,
https://plastics.americanchemistry.com/recycling-and-recovery/Mass-Balance-Certification-Principles-2020.pdf 233
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(K #2) American Chemistry Council ” Principles for the Advanced Recycling of Plastics Using a Mass Balance Approach”,
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