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Bioplastic Market Development Update 2019”, https://www.european-bioplastics.org/wp-content/uploads/2019/11/Report_Bioplastics-
Market-Data_2019_short_version.pdf
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(HB8) BRI S F TSR F v o134, “Bioplastic Market Development Update 2019”, https://www.european-bioplastics.org/wp-content/uploads/2019/11/Report_Bioplastics-Market- 6
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s HWRDNAFTSAFYIEEREA L, 2019FE A 52024 F (M T TH30F U DEMMNRAFNTEY . TO KL%
PP (1.9-12.8Aky) . RUPHA(2.5-516.0F5k) BNEHTLNS,

20244F

Other 1A% T 13.4% PBAT Other 09% 3 A 11.6% PBAT

(bio-based/ R (bio-based/ i e —

non-biodegradable) 43% PBS non-biodegradable) — : 3 3.8% PBS
® PE 11.8% “13.9% PLA o » PE 12.0% “13.1% PLA @
@ PET 9.8% ' 12%  PHA ) @ PET 6.0% l‘G;G% PHA ®

\ Total: f o /
® PA 1.6% 291 million /21.3% Starch blends @ ® PA 12.5% ... 2 42 million /7 18.5% Starch blends @
o, J§ p— 3% |- /

® PP 09% tonnes H e e & | @ PP 53% | tonnes 1 rias o s

PEE* 0.0% (biodegradable) PEF 0.2% \ ' / (biodegradable)
orT  97% orT  B0% ‘/
L X X X XX J (X X X X ) L X X X XX ) (X X X X
Bio-based/non-biodegradable Biodegradable Bio-based/non-biodegradable Biodegradable
44.5% 55.5% 45.0% 55.0%

*PEF is currently in development and predicted to be available in commercial scale in 2023.

HADBIBA /A FTIAFVIEEREH (2019 K U 20244)

2019 N 52024 CTHRIERE N D KIFZIEMA RIAFN 558

s 20194F 20244 (Ak2)

PP 1.9 12.8
PHA 2.5 16.0
(HE) BRIN/ A A TSZAFvo#%, “Bioplastic Market Development Update 20197, https://www.european-bioplastics.org/wp-content/uploads/2019/11/Report_Bioplastics-Market- 7

Data_2019_short_version.pdf
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Green PE

GREEN PE captures » of the atmosphere

Green Ethylene and Green
Polyethylene production

Transformation of the Customers can choose Green Polyethylene is Lower greenhouse
Green Polyethylene to buy green products 100% recyclable gas emissions
into green products

Sugarcane capture (0, Ethanol production

(Hi#8) Braskem#t HP, http://plasticoverde.braskem.com.br/site.aspx/Im-greenTM-Polyethylene
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(Hi82) Braskem#t 7L R1J1)—X (2010410 A 27H), http://www.braskem-ri.com.br/detail-notices-
and-material-facts/braskem-launches-project-for-green-propylene-industrial-unit
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m [&S)\NAAPE

B [[RH-55%5]JUPM Biofuelstt A/ SIL TELEDRIE M TH S
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BREBFEAT. EEREZILK TSI LLETET
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(HHg)

Nestett 7L AN —X (201956 A18H), https://www.neste.com/releases-and-news/neste-and-lyondellbasell-announce-commercial-scale-production-bio-based-plastic-renewable-materials

Borealistt 7L R1)1)—X (202043 A10H), https:/iwww.borealisgroup.com/news/borealis-producing-certified-renewable-polypropylene-at-own-facilities-in-belgium

Dowft FLR11)—R (201959824 R), https://corporate.dow.com/en-us/news/press-releases/dow-and-upm-partner-to-produce-plastics-made-with-renewable-feedstock.html 1 0
ISCC system#t HP, https://www.iscc-system.org/wp-content/uploads/2017/04/Kaptijn_Sabic_ISCC_Sustainability_Conference_040215.pdf
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(4 #2) Jan Ravenstijn, "State-of-the-art of the PHA-platform industrialization”, K2019 1 1
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« PEFGRYTFLIZ/IT—h) liPET(Zﬁ,{LiLT:lOO%/(47J'VZEE§E0)7|'3')IZ7_')VC%U FDENT=HR/N\) TS
DEMEIZEY . R EMNBEEREFEH TS, BE. E/Y—THAFDCA(TS5oCHILRUEE) DREAREREIZH D,

s WMEAVHETSZIRAFUIIE, FEICEENBZIVNGE (QWEA)ERBELIZNAFTSZAFYITHY. Lactipstt (F5>
R) W RIETRE|ELG->TWAFEEFFI AL TR -EEEIToTND, BESNDEE (L. /N\( AT REBE., 5. K
B ARNYTHE IBREHEDORHFEERT S,

PEFOBE HEAVHAETSAFYIDBE
2 ¥ RYIFLUITS/I—F 2 HhEAVHETSRAFYY
(Polyethylene Furanoate, PEF) INAIRAHE -T2/N\MFTRHEEK
INMMARABAE -T2/ A(FTRAHEE £ R -HY
5B il R - 8% HFRAVRIBEDERSD—DOTHDH
R - 85k CINAFTIABAED ISV HILRUEE EAUEREHELTEESND
(FDCA)¢EE/TFL 25 )a—IL (MEG) i ‘PVAGRYE ZJL7I)La—)L) IZFELIL =1
KRS L TEE REHL, £E08EE. KB, HRNY7
B -PETOPEZE DN ABERICFELL-EZE . AIBEMEDEEEED
BbDD, INLELERTHRNY 7LD Ay -BEREM. RFa%ESE
T, MEMEICEBNA TS RELRE ELERAFELR  -Lactipstt (I X)
Di5E . PETHLTEERIL101E. ZE&1b R
FIFAfE . KERKIZ2ED /) 7)Y
Fi A& BRIV, BIERRL NOFEHE
FRELE [E/7v—83%(FDCA)]
- Avantium Renewable Polymertt (5>
4 ) . Corbiontt (#5 > &) . Origin
Materials#t (k&) . Novamonttt (441) Jeo
St Ermott LClCthQ
[FR) < —&E 1 FF# (BR)

(Hige)

1) BEM R - =HME R . TPETZ X DHEEEZED100%/ 31 FFZM AR ! 1. /314 TS5 v—F)LN0.65(2017)
2) Lactips#t HP, http://lactips.com/en/technology/ 1 2
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« Braskemft [Z/N\AAPEEEIZDWWTLCARHTZEE. 2K L TLVS (20125 E ., 2015FF#) .

o LCARHTDEER. NMAPEIZREHFIENSHIBEIED TFEIZHLVT3.09 kgCO,/kgDCO,Z#WURT B EHE TSN T, T
BELE-HMEMICTHIESNS IO XEX, TEDOEIEICFEEL TS EEN RTINS, F=. Y OFEDIERIBET
HEANHAEZIRIILX—FIRTAET AETOLRTHESINAIRILE—D80N(EBERRETRILT—EH-TLNVS,

R B MER BHARPEL DR LB S[EEE~DFS
B RIEZEFEEREEICOVTITIEDEL G, B [UEEFHEAESFSHLUSNDIEBE T, /A B HrOXEHERORRENKEL, Tt
T3 APEDAMNEENKRELLEH>TND AERELTHHENBDIELGEHSTLNS
e SEE B AREHE T, SRR T O R (EETix &
A7 wEE 100% SHELTLBH, e IE R8T 5CO, 0%
SURZEE -3.0900000 kgCO2eq KOBRE + o B IREFE LT BIETH—RY=Z2—FSILD
TV BHIE 0.0000407 kgCFC-11eq HEIEBEEFHTHS
HFIRYE 0.0016400 kgPM2.5eq
SALZEAJUER  0.0019500 kgCoHaeq A~ DB K JO+2 [Egé*ékﬁ;
Bt 0.0131000kgSO; FroXCHE BEEE 0.91
BiRthE. KEIR 0.0491000 m* :I:tﬂ*llﬁﬁafﬂ: -1.10
TR A 5.1800000m“a HEOBREL A H i%rw}zg 3;;‘
AN 0.0017200 kgSbeq TH/—LEE Th/—LHE 0.03
E 0.4440000 CTUe pah i Avkscd 0.16
EREL 0.0127000 kgPO4-—eq z Z}r A=Y R :é-é;
AN DELE 0.0000003 CTU AHMARPE  © I'mgreen PE INA{FPE I;/—}biﬁ% 0.46
=T 2 - ) ) s
RRTANERE 22700000M) B HMEBEPEL S APEDTHHEE DKE e b
LN\AZE100EL =B xHE &5t -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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NAFXTSRFYVIZET SR

o NAFTSRFVIDRMEEITHELG ML, 2024FITHE NV THADEHEEDH0.02% LIV TSI L BRY

Frbt A RER R AR E D= ORI ER T A EEBEYI THAHLEZ RS TS,

BHEOHE
u L%E'Gli%—ﬁﬁlﬁﬂ(%&%%wﬁlﬁlﬁﬂ)fa“:l:ﬂtm’éé'ufzuwﬂz%ﬁ%t:m\’c%wﬂﬁ
HYELY

B EA R FFEMEHOMRLEDONTEY . NAATSRAF VIO ATHEMHEILKEL
B 2019FEDHBADNAFTSRAFYIBEREN211 A ZRMAEICHEL T EFEICIRE
LIzmE. 9795~ 42— )L e | tHR DR MEIE48EAYFI—ILD0.02%KEmE S
B 20245 (CIINAATSRAF I EERE NN 242 B UK T BEHETESN, ZDEE. B

AEICHELGZ I HmETINI00AAIF—)L, HR OB HEEDFI0.02%E7%5

20195 RU2024EIZH 1T BN\ AFTSAFvIRBEEICHELZ T O HEET

Global land area
13 billion ha = 100%

Global agricultural area

GLOBAL AGRICULTURAL AREA
Pasture

Arable land**

1.4 billion ha = 29%*

Food & Feed Bioplastics
1.24 billion ha = 26%* 2019

Material use 0.79 million ha~0.016%*
106 million ha = 2%*

Biofuels
53 million ha = 1%*

2024
1.00 million ha~0.021 %*

Source: European Bioplastics (2019), FAO Stats (2017), nova-Institute (2019), and Institute for et R D B ETE
Bioplastics and Biocomposites (2019). More information: www.european-bioplastics.org 29 2EE

(H ) B NAFTSAFvo#H% HP, https://iwww.european-bioplastics.org/bioplastics/feedstock/
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= E IR 55 5 &l (UNEP)

« 2009F MR EET Assessing Biofuels: Towards Sustainable Production and Use of Resources | Tld. /N1 AR D FE
LK. BFE A, KER. TR ATIEICESCOHOCEYM SR M EICEELTRITT AL HH L faHELT-
F TR RE THIRMGNAA R REEICKSREETERD FEZIRNTLVD,

INAFRBHZBE T SR

A BRI D & B LFIFICBE T S IR0 st SNk
i . B ShEMINDFMAIREG/NA AT REEICHITIZA R
(RMmEoRmEEL] o ] L B OEME R % E O BE LD -t OE (R 1= A bt e -
B 5% BERIAOEES-OFLTIZIEKRTIVENRHLIEER HEA EDRIRE)
bhd o HibHOBELEE RBOKRISEL-RED /(A HHTOS o
o HREOHEYMINEEDEMEIHR+FRATIEREDITLIRAHA DEMRF)
- VB (o B A NS 7 1 o
k) . %6@6%&‘;}4}-*L%E%%ﬁ%i%%‘a‘éf:&mEﬁiéﬁt@:ﬁaéﬁmwlﬁﬁ
. . . . . - BE-#ERHOEEEEI0SS LD
B N\AABREOFNENEKRTZEKFEREIFIEMTEEEZOND . ’a%ﬂmimﬂ}ﬁigﬁﬁ«rF‘%»fyoa;%ui
B KOZLMEE TIRFEHEECERNBELLY, BHEELD ©OHEER-RELSTITFFNEEORL F
;ﬁgb‘ KERICEFDRIEREDULEDEHEL-ST AIREEM SNAATRDH R —FFIE
TibFIE— N AT AEE
[+ #FIF]  Zremmirangy
m R OHEMIC DD (T RE RO RIEEEDE S (L1 " (O (RRTE e, 772
KLTWS HFICBFREE TEDIERLES)
« 2004% :%90.9%. 20074 : £91.7%. 20084 : #92.3% SEYE
B RO EREEZHEMICERIETSIETIRBRFSAREIND . S 3L
DB i i
- 2030FICHEDT4—BILEH VY EE B DL0%E A RETH el
BLI5E.0.17~0.76 GtOCO, MBI AT BEFZ AN, L HhER{LICkDE . L5
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5. Transfer Center for Polymer Technology (TCKT) on behalf of EUPC: Impact of Degradable and Oxo-fragmentable Plastic Carrier Bags on mechanical recycling, 2013
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