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(%) WHEER F L L2 ~ S HEMEDOE R B~
PATFF T AR SEEELHEL T
AHMERBEIT2HAARERTHDS “7T7 79V buxe” & FEH #
EEnNs2R)zF Lok EARRKROILFEA—D— “T T A7 R,
2011 4 1 A X v pgE/E e % B bA,

FANSRA

- CO, DHIWL &, HIRTH DA EIRF A O HiHE

- BEEDOFEARCHENRBEEEL LR, YRATF TN~ ADTERL
A FE D E R

- MRS ~OFEBR (EAHSoMK - BEOIEMEL)

f 5 .
. . 1 CO,HlE
1 RS DFN, K FRREOH I ADNFEERCETE, BitNows Reloase

£ one
sEReRFENR
cHnsIENE”
DumaRFENR
e NI5/-ME

RS

[ iwkid ]
LLE
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kg-CO,eq /kg-PE )

R,
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5
4
3
2
1
0
1
2
3
4

BRARPE BRARPE dnagee ERNOT-HSTATLGLRA
b s~BX AN

) r ( F337.
e 0 BFwylazeessar

2) XA A PA (FAaY)

— WA v R T EVE, W SYE, STELEEEICERLTEY A Y
7 a v, MHAEZFLIZICHIL TS,

NAFT PANDEFERNIZT 2009 T2 F NV /HETH 5D,

Ao~ (Fyd~) oAb~ YHEEY ZNLE T A 2D
JFEDO1>2TH2 11T /)0y ThH BT/ ~—ICLTEot A
PAIl 7 V%7~ (Arkema 77 V' A) BIRFELTWVD, (770 N4 ;
Rilsan)

2 =FHIFFECL T A 1 PALL Otz “F¥ A br” LEISART
B7e L TW5b,

%LM\/\/\/\/\/Lf;
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cEMS 7 X — (AA RA) % “Green Line” ¢ E2arv k7 riE, WU
~ A& 3 E B PAL0OLO, PA610 Z{EV “Grilamid 1S, 2 S “O7F
v R4 T, ARV 77X NVEET 2 K& “Grivory HT” Opg&h4 TG, 5
0~9 9%DHMETH S,

XA N2 R =y 7 B E L “Vestamid Terra” & 9577 K4 T
PA1010 (DS) . PA610 (HS) & L THREL TW5DH, HHMEIX 100% & 62% T
H D,

- BASF [ZRERIC A T HKRDOEARNA VAT RAFL U T IV NLP
A610 ZBAFE L TW5DH,

PA1010 (X TOE L (&5 2F) | »oMlEshienNv Ui, 704
FLy T I vEREMETLHEYEB RO,

"‘NH
i/\ I H ! OH
W\ \/"\ "\
0O NH : H |N| 0
n
PA610 PA1010

3) XA # PET

PET ®JFEt D 1 > TdH A5 MEG (mono—-ethylene glycol)Z % h %t
REEHRBERICLEAASA A X )= A BE-T, ZTRET LT X LR
LA HEEA L CPET BHEICT %,

{EEBE INA AR
H,COOC Ocoocna 4| HOCH,CH,0H [= {ooc@»coocmcr«,]
n
IAXAFNFTULI2BU—F IFULYTUI-I RUIFLIFUIBU—F
DMT/ (PTA) EG PET

H A @ Indorama £ PE¥EIL L HATH Plant Bottle & LTI XTIV T
— X —AR MR ETHEHINTWD, NAFTERITEASLTIRED KK 3
0% Th 5,
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WNT 7 AN — X[FEEIC TPLANTPET) OPFECTEBR LTS (2010
~)

BETZESMET L7 X VEE (PTA) 2 NA AT 2R AD R I N TE Y B
THIELT 00 % NA A PET NHI KD,
NAFPETIZETLZHAARAD A — I —RERFHLLEEL TCWVVD, SKF7XrI A
)Vt “ECOZEN” @ 7 5 v K4 T Bio—based Copolyester Z/pE « Bx5e L C
W3,

Virent (CKE) 1T XA A4 /3F %> 1L (bio-based paraxylen)
%” BioForm PXe “L 5 54 TRHE L N4 4 TPA HiIZkiEE2 L TWVWD,

Nearly all paraxylene is consumed in the production of terephthalic
acid (TPA). TPA is a key building block in the production of
polyesters for bottles, fiber, film and other applications. Bio—-TPA
produced from bio—paraxylene can be combined with the bio—-based
glycols, ethylene glycol (EG), propanediol and butanediol to produce
100%bio—based-polyethyleneterephthalate (PET),
polytrimethyleneterephthalate (PTT) and polybutylene terephthalate
(PBT).

Demonstrated Conversion to PET

Several leading PET manufacturers have oxidized BioForm PX paraxylene
to TPA and subsequently copolymerized the TPA with bio—-EG to bio-
PET. The PET has been successfully converted to bio—based beverage
bottles and polyester fabric and fiber with the same properties as
conventional PET.

Coca—Cola I Virent B X N BT AL & 8 T 100% HE W A1 S E 44 > & 1E
S5H7Z PETAR b v a7 7 [HEMES (Milan World Expo 2015) @ Coca-
ColafttdD XU AL TRERLT,
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(%) H¥HFKPET Lix?
NA A PET 226 PET AR MV ERAD 7 18 —F ¥ — |

EDHERMHONES5E

C RW S EUBE ]
N

C' TH/—N )
¥

E. TFL 3
N 2

E/TFLLTYD—N (MEG)

PET: R MILONSEHE

MHEFLISILER E/TFL ~
PTA) S [w;:—;um i

| |
N

FL—ORORWTEHE~WMA
PET#ES (L)

[ . N

‘1 NEZRBRDESBPET RELORE

FTYoH—La
<+

TY T LIS E R I AT
BREESFEEDIESICLTRS
TOo—REBMTAHNLICRE

3% MR R S EIZRESI NS MR

Coca—Cola D&k L 1

4) PEF (RYV==zFL v 77 /) x—})

Synvina X 2 0 1 6 FEICH k7~ Avantium (4 F > &) & BASF @ Joint
Venture, PET X W N 7= D PEF B R+, 2 0 2 4E00 OpgEALRE
BT,

PEF X BERE 2 MR B & L7728 FE 100% D R HE

2,6-7 7 T HANAKRUEE(FDCA) E =T Lo ) a—LEaE® /) ~v—LT 5HR
YT 27T 5. (FDCA+PlantMEG)

FDCA PEF resin
PET L LB L CO,RNU 7T 10, H,ORXU T 2%, CO, RNU T 450t
BEAT D, 20240000 ELEEEBHIET,
HARTIXHRESE = HWEIRIE - REEZH TETH D,
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(%) PEFO 7 uaF % — k

o9 Q e
% & FDCA = packaging
? PEF >$150bn
sugars
/E‘; o W <% textiles Q
‘non-food biomass D Ly g L >$40bn ‘Q’
l -! ~ 0 100% plant-based fil )
k. o & plant-MEG [y NT >5I8"[;n #
b Vs _ 7 closed-loop
“ recycling /reuse
Avantium DK — AL X—T LD
5) PC

SEZIBNAVMIEIARAAL AT PCTHD “DURABIO™ (F =27 b4™ “ZEk5E L T
WA,

I EROA Y INVRA K (A YNVER) ZEEEELEAAAA
T =TV T T TAF 7 T, BPARER LT APCHIIEEIZEAR D
FE2 B e 28 L TR, FrIC e IcER ., MEESRE S Iz m W
W2 H L, YA ROBHZ L =TV T TFITRAF 7 ThDH,

315 LAY 7 g
DURABIO

EERS [VEr—u ]|

OH s " e ° o)
0 OH H OHOH o . =]
HO ™ T Pudhc L] '{—cn;oa > > 1Y
4o T dad ) o=}~ Ph-0-C-0-Ph g
" - 0-¢ R
o ¥ R

JF s RV X —RHE A, SERET T A ORI, Bk - B8
HOEMR - NAEM R E~DIEHEZM > T 5,
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1—2. NAFTHEDOA =T —
ERANATHIFEA =D —BLOCTORGO - HErT
gL LY A—h—(F1LERFEE) feFmek
TARAR—R Mater-Bi Novamont
ThARAR—=R Biolice Limagrain
TASNAR—=R Bioflex Biotec
HO-RIAT IR ge"“,'”e Acetate EBER(-RIATLY ) | (CBHT02(0R)3)n
ropionate
AU L& (PLA) INGEO RO [CH0:In
A28 (PLA) NAFz7avk BA [CH.0;]n
Y28 (PLA) REVODE 100 series ATLBEEYHMF(RBEIL) | [CHOIn
A1 2LE (PLA) LACEA =FHeR [C:H:0:1n
RYZLE (PLA) Eco Plastic U’z rLERE [CH:0:]n
RUERAYFF7 LA EEPHA) Enmat Tianan
RYERALFT7 I HUE(PHA) — Metabolix/ADM
RYERFALFT7 AU E(PHA) Biocycle PHB-ISA
TS EFEXLIFU—hor b ERREA | aonex hah (CeHe02)-(CeH1009),
RYTFLUTFLIEL—R(PET) Bioflex BASF [OCH;CHz00C(CsH:)COIn
RYZFLUTFLIEL—R(PET) Bionolle BRINELF [OCH.CHz00C(CsH:)COln
RYTFLUFLIEL—R(PET) Celgreen A4l [OCH,CH;00C(C¢H:)COIn
RYTFLUTFLIEL—b(PET) GS-PLA =ELEF [OCH,CH,00C(C¢H:)COIn
RYTFLoFLI7E2L—H(PET) NFIARYIRAFIL—1 |BAT7A/N— [OCH,CH,00C(CH,)COIn
RYRJAFLOFLTEL—R(PTT) vaFRYT—IS5(+ FaRy [0(CH,);00C(C¢H.)COIn
RYM)AFLOFLTEL—F (PTT) NAFIYHORAPTT FaRy [0(CHZ);00C(CgH,)COIn
AN AN ZREBER AR 3-FPC) |7 217EF D5300 Y- =i [0-(C6H802)-0-CO-Jp [0- R2-0-CO-I¢
RAFRREM T ) RY AL A B RI00G-Ri~C00-R2JI00G-
BHEAY BOMUP 960 AL H R1-CO0-R3(0-R4)Im[00C- R1-COO-
R2]n-0-R5
[OCR1C0]a[OR20]6[OCR3CO
AYIRTL TUFTONE PES-1 EE Jc[OR401d[OCR5(CO-
)C0Je[OR2016b[OCR6
RYFIFNM YILHUB T [CO(CH2)10NH]n
RYZZILTIF Grivory HT EMS4=—
TEILT7 APA Grilanid TR EMS4Y 32—
PA1010 Grilamid 1S EMS4z—
PA610 Grilamid 2$ EMS4Y3—
PA610 — BASF
RY(F YL N\HER) LEXTER 8000%/)— &’ =SEHREE TNHCH;~CgH ~CH,~NHCO- (CH,);~COln
RYZRAFILIT—FILILEY NAFTREEDY BE#HTFFREA/I)L |[OCNH-R-NH-COO~~ ~0ln
RYz—FLRYHLE ;\:;'?X-Et o R BE#HTFRAEA/I)L [[CONHRNHCO-0~0ln
E&ER)IFL (HDPE) ?&RASKEM SGF49%0 iﬁgiw (C2H4)n(C4H8)m
EHREZERYIFLY (LLDPE) BRASKEM SLL118#% EHEE (CHIN(CeH g
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2. BARMK L FH

2 — 1. PLA, PHA

PLA: [C3H402] nlZ F Y EFuas 2 FEEHICHENORY AEE

(PLA) 123 A #IE, Nature Works @ “Ingeo” DUEK TH 5 NHIB D KL

DN FOBRIC R IT R VW EERRLE L TOEA LMD D,

[ £ A 1]
2005 FF DO T T T e B THASE] 2 PET AR LD T L2 H

cHROFEOTEE R P LDF Y v T — b
73 Ba

« Polenghi Las ® L& v RBHR2
https://www. giancarlopolenghi.it/en/the_company/sustainability

- E&A S HE TAEFBE dn
S [URARA| @
wRI 18 A Eeii

Polenghi Las L EVRAR aE 20t [URARA]

- % /) (Danone) Activia
-Stonyfield Farm multipack yogurt cup

‘Frito - Lay SunChips brand packaging (2010)

S

%/~ (Danone) ®“Activia”  Stonyfield Farm® Frito - Lay SunChips
A-INEhYT  oHE

- P&G 2% “Pantene Pro-V” “Covergirl” . 7 Max Factor” ® 7 Z > R T

REIWZHERH, 59 %DHEYE,
« Ecover ("™ /)L¥ —) @ Cleaning poducts 2/ H,
Greenhouse Gas Z LA H KD PEIZL T 7 5% HIM,

L

a= o= A : o
PANTENE PANTENE m - l . ui ﬁ
@i 1 =
= @ Puos =S o »I
- e o= Sl - 4 ‘, [ 7 : icoven 1/ o o
e S| 5|8 - |2 Nom @ wore & ' koven
B i o o i o & !’ o

Pantene Pro-V Cleaning poducts
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2—2. PE,. PP (RUAVTZ 4 FR)

K23 KN

- Tetra Pak DB GR D T TR TF v I Xy v 7 u—v v —\|2fEH

« & A4 (Shiseido) 2 [TA—RN—=<= A4V K] v —XZfFH

- Dannon ® Actimel (#E#E 95%) & ACTIVIA X % DANONINHO (Zff f

a & & e
-

Tetra Pakdd 7 0 —2 v — s & |5 ol

BEE "TA-N—XAIIL R,

Danininho Fermented Milk Actimel

[ £ H 6]

+ Coca—Cola

100% bio-based high—density polyethylene (HDPE) for its beverage
bottles under the Odwalla brand

* Nestle

started using Braskem ‘s biobased PE in bottle caps for Nestle s
Brazilian milk brands Ninho and Molico.

Coca—Cola @ Odwalla (A DK k) Nestle DB D v v 7
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EZERID

Beiersdorf will innovate the packaging of its world-leading ‘NIVEA

Naturally Good’ range of face creams using SABIC’ s certified
renewable polymers. SABIC’ s bio-based polypropylene (PP) resin,
part of its TRUCIRCLE™ portfolio, will be used for producing the
jars of Beiersdorf’ s NIVEA Naturally Good day and night face
creams. The new NIVEA packaging will be phased in at point-of-sale
outlets worldwide from June 2021 onwards and make a major
contribution to help Beiersdorf reduce its use of fossil-based

virgin PP.

Beiersdorf

2—3. PA (A1)
[ £ H %]
- BEYHEHRELTF =2 —
NI HET T L —%F 2 — T
-HEEHII A v 7 axs H—
ZEERIHEERTF 2 —7
« TANRA T
- BMAEERT VA
c AF— R/ —AHR—FKEBET7 LA
CHPER, oy - EDANA T
s LED oo

HERGELTOBAMZI 7 e —ERELWVWELH D ROTF 5 FENH K
Rino iz,
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2 —4. PET, PTT, PEF (RV = XT V) &K

€3NP
* Volvic © Greener Bottle” a7 FTA v F® India Glycols ®

MEG Z HH 7= BioPET 2 I X2 T VU 4 — % — K FLIZfEH

Dolvice I T IR = B

0Ur/commitment to NATURE

Filled with

x'a;twun'

[ £ 4 1]
« Coca—Cola Lt FLIZHERIT 2009 4225 “Plant Bottle” D PHEE T/ A F
PET (FE#JE Max. 3 0 %) OKR M Z 7o — "L 2B LTS,

.-
- vl‘ |
Ry
wadh %)
L) —
¢ -

N\
aD)

. i
e
=
===+ 3 plantbotile
WABitT Da.;ani

+ Coca—Cola (X Virent & W18 T PET#IED 7 0 % ORI %2 &5 6 % &l
T L7 XN (PTA) OHBEME THDLI NT X L DO A FALITEY # A
TW5%, (Plant-Based Paraxylene : BioFormPX) ZH N5 L 722 T
100%Bio PET N HA[HE & 72 o 7=,

[ £ H 6]

* Coca—Cola TIlX Plant Bottle Z S 10 #[E CTpE&{L L TE Y,
Bonaqua Water, Barqgs, Coca - Cola, DASANI, Fresca,

iLOHAS, Sokenbicha, Sprite, Vitaminwater 8 X N 10 ZBH DOpESL & L T
ValpreSpring Water # EHiL T\ 5,

ab)

planttotile

Valpre Spring Water
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[ £ A 1]
« Heinz IX Coca—-Cola ® Plant Bottle M L7 F v v 7R b T 2011 4
B AW IE D T

We plan to convert Heinz® Ketchup
globally to PlantBottle™ packaging,
starting with more than 120 million

retail and foodservice bottles in the U.S.
market in the 2011 calendar year.

20-ounce ketchup bottles

[ £ H 6]

B HEEEIL Bio-PET 2 Y — FOBR7a 7 —Xy " PO RNEICH
A 7Y v KE “SAIT” (2011.10) . 72 Lexus CTO T v 7 DT A
=B AL, (2011.11)

“SAT X, “mary I RxAF v r” ZEANREMEON 80%ICHHA L., EHM D
BAPOLREBEICEEL TWET

Fa XX, BAMREREDERNO S 5 2a T AF v 7 2%, K7
AN 7T — bR — T vary (B ZI1Z0H, HRATHD T
K, ¥ 99— H—=vw a0k, 7a7h—y hOKRKLR L&D
MHMICEALTCWEST, a7 T 2AF v 73, EMEHCHESEZFER L TW
HDT, WHEEREDO C2RNORBREEZTHRKOAMNBZDO TS T AT v
IR, BFEBRER AL RE, RIEICKBIT D C020PEHEZIME T 28 BN
HHIT T, AWEFROHEHEHICHK 30%EMT HZ LN TEE
j—o « PET. PTT. PEF (KYTRFL) %

IDIAF AR
(&) 7o FroL

~TOYOTASAID/R 7Ly b &Y~

TOYOTA SAT N> 7 by M & D
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[ £ A 1]
« AT&T X Bio-PET % ATRT DU A 7 L A+ 7 7% VU — (device cases
and power accessories) ZfHEH L 7=, (2011.9)

Bioserie Bioplastic Case for iPhone4
- Black - Fits AT&T iPhone

[ £ H 6]
PepsiCo 1% Coca—Cola lZxtHi L T 100% /N4 A PET # BT HHEL LK L -
DL IR Ny Z R — I HICIEEN TRV, 201241254 2 v |k
RPET S L LTz, BfEIX NaturALL Bottle Alliance iI2& 1L 100%
A A PETORKZHEL TS, 5H%OBRICEEH,

PepsiCo developed the “green” bottle uses biomass feedstock such as
switch grass, pine bark (=Y ®O#f %) and corn husks (o711 2
DR ) The company’ s goal is to also broaden the feedstock
resources to include orange peels (AL YD) , potato peels (¥
Y HAEDE) , oat hulls (A— FEDH ) and other agricultural

byproducts from PepsiCo’ s food business

2 —5. PC
[ £ %]
- Lenovo W A~— K7+ > [Lenovo Z6] OEKICEA L7, (2019.10)

Lenovo Z6
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HE#fFEoNEDOEY T -7 M7 U, NEODA—H —HX— T o—
TR T A, RTAA v TFRRZ2 LB E~DEHAbLEZLN T WS, Bind
ETIHMEHEMESRS OB NI TWVD,

3. ik

Global production capacities of bioplastics 2019 (by material type)

Other 1.1% 13.4% PBAT
(bio-based/ 0
non-biodegradable) W 4.3% PBS
@ PE 11.8% ‘1 13.9% PLA o}
@ PET 9.8% 1.2% PHA (€]
Total:
® PA 11.6% 211 million 21.3% Starch blends @
0,
@ PP 0.9% tonnes 14% Other PY
PEF* 0.0% / \ (biodegradable)
@ PTT 9.2% '/
000000 00000
Bio-based /non-biodegradable Biodegradable
44.5% 55.5%

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

HY 8 : BIOPLASTICS Market UPDATE

NAFTTZAF v 7 ZHRAVICANIT., Z7a—"VEERY) —FT 0T h
PNR=—¢E L To&EZREZLTEY, A% LBERABAIIIE AT D EE X
SN b, #FIZ Coca—Cola IV AT F VT 4 OBLENLNA A PET, A A
PE DAL RICETILTE O, 100% P H KD PET @ B X 2 H T 72 /3 —
M —¢HFETHED TS,

ZORBEEY YA NPET (B to B2 L) L OMAADLET 2030 FI2IEA
MOEEENATTITIAFT 7 VYA INVTTRAF v I LICEZIHZ
LEFETH D,
HARTIZTEAREN, 2025 FF CITfbbimAEansE [V —Xmw) U417
JVETBE I TA G FREATHE ] O W T, 100% Y A7 F 7 )L 7e K an cl 4 # L Bl
THEWVWIHEEZRERLTND,

NAFTTFZAF v 7 HHOIERITIE, EROBIBIZH X THE &G X
M2z 50, TEHERIC (FEAERXESZ2EET) EMTH
HZlE, EFOLIICRA - FRL WS ERXF—LRD,

B to B (Business to Bushiness) : f@#E#H 12 L 5 R
CERETITOIOWRIICES T Z2OEKR, RERNE VXA EET,
EENBECMTTHLSCYT - EXE2RMET IS, REMOLEREREDE T,
Wit (A—H—) PHEHED L, HDWITHIFEY /RO OMOEG 2L,
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bF-EiiL \OfFosriat
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