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Biomass Utilisation Worldwide
First and Second Generation, Total and for Bio-Based Polymers

Worldwide biomass demand 2023 3.2 Mt biomass feedstock for &.2 Mt bio-based polymers
total: 13.6 billion tonnes in 2024 worldwide
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Figure 1. Biomass Utilisation Worldwide (source: Skocszinski et al., 2025)
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EU-27 Demand for Embedded Carbon in Materials and Chemicals
by Sectors; Total: 200 Mt embedded C/yr Reference Years: 2018-2021
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Figure 2: Embedded carbon demand for materials and chemicals in the EU-27 (source: Kahler et al. 2023)
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Carbon Demand for Embedded Carbon in the EU-27 Chemical Industry
Total: 120 Mt embedded C/yr Reference Years: 2018-2021
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Figure 3: Carbon demand for embedded carbon on in the EU-27 chemical industry {source: Kahler et al., 2023)
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Table 1: Overview of most important feedstock consumption in the chemical industry in the EU-27 (in Mt dry biomass and Mt carbon
(Clryr), for the reference year 2023 (taken from BIC/RCI biomass study (Carus et al., 2025))

Feedstock type Feedstock for Chemicals Carbon Content Feedstock for Chemicals
& derived Materials & derived Materials
2023 2023
(Mt dry biomass) (in %) (Mt Clyr)

Starch (for bioethanol, for use in

. 0.5 44.4% 0.2
chemicals)
Starch (for fermentation of chemicals,
not fermentation of yeast and 1.0 44.4% 0.4
bioethanol)
Paper Starch 2.7 44.4% 1.2
Sugar (for bioethanol, for use in

) 0.1 42,1% 0.0
chemicals)
Sugar (for fermentation of chemicals,
not fermentation of yeast and 13 42.1% 0.5
bioethanol)
VEgEtﬂhlE Oils 1.6 76.0% 1.2
Animal Fats 0.4 76.0% 0.3
Chemical Pulp 2.0 44.4% 0.9
Natural rubber 11 84.4% 0.9
Glycerol 05 39.1% 02
Used Cooking Qil (UCO) (for use in

0.3 76.0% 0.2

steam cracker)
Palm fatty acid distillate (PFAD) (for use
. 0.0 76.0% 0.0
in steam cracker)
Sum 115 6.2

Eurostat (BKMHEEHR) OF —ZICES M2 (Porc et al., 2024) 726 b, AR
JE DB CTNA A~ APFHAIAENTND Z EDBEREIN D, 2021 FFICHBW T, (LFFEE
(C20) 2B 2EMHROEGITRAEERD 4.5%% 57, MR 2R UL FE
RO HGI DR EBET D &, THUTARRGAEEREDK 8.9%ITHY T 5, Zhb
OFERIT, RCIRFEZr— « LiR— bk (Kahler et al., 2023) 12 & 2 WNARFED SRR &
bR —H L TBY ., FLA— b TIHbF R OBEERM I T 2 £ kRFEOHE
R A~B%R EHEEL T D, K7 — &ty NEOHENRAERIT, VAT LERSCFIE LD
R OEWVITER L TWD, flziX, Porc b (2024) OMFFETIX, AOEF (C20.15) —H4F
(ZAEPE B — A TRKRDNA ARG T b 555 5 VR EOFEIEE—, A
AFTa ) I—DJRHBRERITE LD EDMDEFEI R NA A _X—=2A DY T 7 T 2
DRIBIZEHEENTND, T L, RCI ICEDRFEZ7 0 —H TIIIN O BRI ST
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Bio-based Polymers & Plastics Production 2024 Worldwide
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Figure 4: Bio-based Polymers & Plastics Production 2024 Worldwide (source: Skocszinksi et al., 2025).
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Figure 5 Bio-hased Polymers & Plastics Production 2024 EU 27+3 (source: Skocszinksi et al., 2025).
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Table 2: Market Prices for fossil-based polymer (source: UNComirade EU Market Prices)

Polymer Avg. EU Market Price (Euro/Kg), 2024
LLDPE 1.18
LDPE 118
HDPE/MDPE 1.08
PP 1.09
PET 1.04
PVC 0.83
PS/EPS 0.97
PU Resin 417

Table 3: Market Prices for bio-based polymers (source: own nova research and UN Comfrade)

Polymer Avg. Price (Euro/Kg), 2024
Aliphatic polycarbonates (APC) — cyclic and linear 3

Casein polymers (CP) MN.A

Cellulose acetate (CA) 3.7

Epoxy resins MN.A

Ethylene propylene diene monomer rubber (EPDIM) 5.5
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Polyamides (PA) 15

Poly(butylene adipate-co-terephthalate) (PBAT) 4.5
Polybutylene succinate (PBS) and copolymers 4
Polyethylene (PE) 2-2,5
Polyethylene furanoate (PEF) N.&
Polyethylene terephthalate (PET) 2-2,5
Polyhydroxyalkanoates {PHA) 6
Polylactic acid (PLA) 2,5-3
Polypropylene (PP) 3.5
Polytrimethylene terephthalate (PTT) N.A
Polyurethanes (PUR) 6.5
Starch-containing polymer compounds (SCPC) 45

N_A= Data not available
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Figure 6: Price chart for PLA (resin), bio-based LDPE and HDPE, and bio-based Naphtha (own nova elaborations via several
databases)
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Table 4: Market value for fossil based polymers (source: Plastics Europe, 2025)

Polymer Global annual Production, million Estimated Global Market value, Euro
metric tons, 2024 million, 2024
LLDPE/ LDPE 59.9 70,68
HDPE/MDPE 52.2 56,38
PP 81.9 89,27
PET 26.7 27,77
PVC 55.2 46,92
PS/EPS 22.0 21,34
PU Resin 22.8 95,08
Other Thermopsets, thermoplastics 66.4 NA
Recycled, Bio-based and attributed 444 N.A

Table 5: Market value for bio-based polymers (source: own nova research)

Polymer Global annual Production, metric tons, Estimated Global Market value, Euro
2024 million, 2024
Allph.atlc polycarbonates (APC) — cyclic 38,000 e
and linear
Casein polymers (CP) 3,600 N.A
Cellulose acetate (CA) 1,111,000 4070
Epoxy resins 1,350,000 N.A
Ethylene propylene diene monomer
rubber (EPDM) 1,000 e
Polyamides (PA) 343,000 4,275
Poly(butylene adipate-co-terephthalate) 79,000 356
(PBAT)
Polybutylene succinate (PBS) and 13,000 26
copolymers
Polyethylene (PE) 219,000 130-163
Polyethylene furanoate (PEF) 2,000 N.A
Polyethylene terephthalate (PET) 70,000 140-175
Polyhydroxyalkanoates (PHA) 76,000 270
Polylactic acid (PLA} 385,000 350-438
Polypropylene (PP) 23,000 56
Polytrimethylene terephthalate (PTT) 270,000 N.A
Polyurethanes (PUR) 411,000 2470
Starch-containing polymer compounds 76,000 e
(scpc)
< e
BIENINIERE

51d, K. L, M, N, %U% [Bio-based Polymers Applications (/N1 A _X—ZAR Y <=—D
MiE) ] Tk, ARV ~—IZO0W T, EhlEk, s2EME E L OHE) . A A_X—25F
FAREEDIAT (Fuy T A Av—FFry 7 A HHRY v—~0538) (2B
LBMER AR L T o, Bl B1d), aigk E L OHE) GIK XUSIL),
INA FR—=AEGHHE (M), kU [Bio-based Polymers Applications] (ZFEH 41TV
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Bio-based Polymer Capacities and Production Worldwide 2024
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Figure 7: Bio-hased Polymer Production and Bio-based Shares 2024 (source: Skocszinksi et al. 2025).
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Shares of Market Segment per Produced
Bio-based Polymerin 2024
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Figure 8&: Share of Market Segment pr Produced Bio-based Polymer in 2024, Global (source: Skocszinksi et al. 2025).
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PA10,T T b5,

R (FFLrT7oN—k 7L 7%L—}) (PBAT)

RV (TFLorT7I_=h T L 7% L—}) (PBAT) 1%, 1,4-7 % > 24—/ (1,4-BDO) ,
T L7 HNAE (TPA), KO7 VBV (AA) OLFREEAICE > TRk E LD, BiTE,
PN FR—=AERE B (TP ALY b E) UIT 7 v (FIL hvEray, hE,
W7 T TIEF vy v R ORI L > TEESNDHNAL FR—R 14-TH LY
F—/ (1,4-BDO) ITHRL T\ 5,

RV T7FLotrox—k (PBS) KOZEDIEEK
RYTFLotrix—h (PBS) RMOZFDILESIKIL, 1,4-7% V4 —1 (1,4-BDO)
Lansig (SA) ZEEMICHBEAEIEHZ L TRk END, HEAKDOEE, TV
i (AA) ZN%Z T PBSA %, BWE7T L7 X ulg (TA) Iz T PBST #4575, Bl
TE. NA FR=2E5E, B (T oAy huXe) EFr 7y (Bl hvEray,
INEL BT T TIEF v oy NHR) ORI L o THEESND A A=A a7 g
(SA) IZHFELTWA,

ARY=FL> (PE)

BAFMERERRY =F L (PE) 132 DDRARDFIETHEETE, TOME, A4
— AN 30% D PE, XiX 100%? PE L7225, —f&MIIZ, PE 3% OME—ORER AL T
bOHTF LU EBEAEIEDLZLETHEREIND, T=F LU AT 2720 D55k TR O JFE
LTS AT 7Y (EHEARRM (UCO) NHARMR) AT E. N =R
a0 30%D PE 23MGoinsd, M hUuXedRkos ) — a2 MK L TAEES NI TF L
EHERT 256, 556005 PEIIA A_X—Z[5 100% & 725,

RY)xzFLro77 /x—K (PEF)

100% A T _X—Z2DKR)~v—ThdbR)=FL 77 7x—F (PEF) X, "M A X—X
D 2,6-7 7 T ANK U (2,6-FDCA) & NA F_X—2ADF /) = F L7 ) a—L (MEG)
ALFCEE S D Z L THEESND,

RyxzFLosLr7%2L—1 (PET)

NAF_R=ZAR)=F L7174 —F (PET) X, £/ x=xF L7 a— (MEG)
ET L7 HNEE (TA) ZEFMICESSEDH I ETEESND, BIE, NA AX—R 5y
X, " A_R—2F /) =F L7 a—1 (MEG) IZHELTWD,

ARUVke Raexs 7k /=—k (PHA)
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100%/34 A ~X—2@» PHA & L Cid, BRRICHFET H PHB °, ZOEEASKTHD
PHBV. PHBH 72 &% b5, PSHB4HB, 60K Y ~—|TlE ., MEMDERN
THERIND, £ZTliE, PHA BRFEXL PR VX —DIEME & U THET 5, A4
77 aY—OEMICEY | AEMC L DRI T OAFIER T ot X (8 %
B i b2 2 ENAREIC o Tn, THIC KD RRICHFIET DR Y ~— & 2 #ER Lo
2, PHA OAPEWRLCREZ M L TE %,

ANV FEE (PLA)

100% /34 A_X—Z2DR Y A#E (PLA) X, {bFHREES 7 v A BAROIZILILEE O i
HLBWET 7 F RORBREAIC L > TGS LD, BIER b —BAICERA S T2 il
. 77 F FORBREG TH D, 2B, ZTOT7I7F R, TV 7TV ORBICL->THLAD
LN L HH L oREIND,

AU Far'Ly (PP)

— R PPIIZOME— DR ENL CTH L7 rE L U A EASED Z L TERIND, BE,
TaE LU EROEZDOSRTREOEE LTS -7 (FERAFAERB (UCO) »
BAERK) T 52 LT, AN, AN ARG & 30% 5T PP ASFIAAIRECTH D, o, A
AT~V ALERKBEIETA Y T —VEERL, ZREHKLTTrE LAl T 5 ik
NS F T )= VHKOT o L U EEAT HEICL D, 100% /31 FX— A PP O
FUEFESCHEE b FFBRICEE ST 5,

KUY R AFLTFLT7HL—F (PTT)

RY NI AFLTLT7H2L— (PTT) 1%, 1,3-7 o4 —)L (1,3-PDO) &7 17
N (TA) OFEMHAICL > TERINDIRY AT AL TH D, BE, TD/NSA FR—2R
AL, S FR—2D 1,8-F P4 —L (1,3-PDO) IZHKLTW5,

AU L& (PUR)

RY U LE DGR SN D0 G I RS & . RN v L& 3L
PERTIE XUZBGRTEER Y v L2 v b LTt TV D, — I, R T LZ i3 v T
F— MRV F—VONMEEGSISIZ L > THEREIND, T OB, BB LoD A VT
F— PR Y F— i, ALAHRE I A A_R— 2 DS SRRSO (0K, Bk, X
FEBREDA Y T H— FR,BHEAR Y A — b N F_R—=2DRIKIMFAZAR Y A —/L (NOPs)
7mE) BEMTHENFRETH D,

FoTUEFRY)w—ar 3 K (SCPC)
RIRIDDESIRIEDRY) ~—TH DT v 7L DR Y ~— & ik LT, f3en ik
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O BLERRKRDO SND, T dm V=7V 7R ~—& LTI L TV,
& 5P DEREE N BN AR Z RS 0 RIS Z . BEREIZIRER R A BIK a2 R k
OFEAIE LTHAARETH 5, 207 MEUNLICRHATE 2 X 2127 5720, WX
FIFCMDORY ~—DEAEEND, T rvEaR) ~—ar "y RERW-E A
PERPEE (7 4 L 2872 8) 128V T, 7o 7 OEARITEE 30% 4B e, i,

T TR IEFITYARIED E < L AR Y 2 — MR OBRE RSN Y THEAR T ST 5720
Thod, 2, 295 Licar "y ROERDN, £oHE (38 R =271 (PBAT.

PBS. PHA, PLA) UFIEAGEMEAR Y ~— (PE, PP) THDZ L Z2EKT 5,

Q- ErJE
THELRBNZ MO TYEAR Y ~—280E T DB S h o k2R,

HERE Y T AN FR=AT T ZAF v 7 OREFEEPEE IS D BT A/ BAFE IR
Bl (R 6, HfBA%E. ID 9)

UHA 7 NMEROEZRMECET 2, IRy TS N F R T T AF > 7 DFEFEE
P B D FR AT ARV BRI IE, % [Bio-based Polymers Worldwide ({3 4
N—2ZR Y w—)] (Excel flik I ZZ2M) OIS KU TITRSNTWD, LLTIZ, £t %
DRI DWW TR T 5,

FIR - RY~—1 o470 Dk %K

RNV ~—1 b2 ET 57O MBI O b B E R, T ak AR, Em G
RN (T B E) ICRE D ETORBIE R, K ONEIICEE T 5 T HI KD B
IZOWTIE, N =T 7 —RFEASA T T FTRAF w7 - A Fa Ry y MIFgEFT (IfBB,
2025 F) IZ L DFEMARAFSEIC S EFE L TV D, (R ITIC—fl A2 B LT,

S - UHA 7tk
WMERY ~—D U VA I AMEERT,

BT - A4tk

MR Y ~ =D EGRELZFFONE I FTLEDO LI RBE T TSN s iR, Z
O DFEH, Eh SN TV LRERSGM, Bk, S8EEICEE T 256X, nova-Institute DR
A B — ST ST B B ORBRERIEE 1T 5D < B2 2R BREE N COAMFMEAR U ~— 1 (nova-
Institute fifl, 2024 %) THRATE D,

BREIMERE
NAFR=RT T AF v 7 PRBEEITRIET 2 (HEE 6. BREEMERR ORI+ 5%
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#%.ID1)

NAFT T AF w7 OAFER, K[UEEENCE 2% KT GHG O EfE5, LaL, EF
W SN DA A= 2ADFEHT, RRFDRFE 2RI - FEE L, Z D RFR TR
U~—HIHMAAEND, Tt GHG JEHHET — % LB ETIEIC %ﬁi%é%ﬁ%élﬁv>
FlETH 5, IS0 14067 X° EN 15804 7 K OBUE TIiX, EMEFIRFEOHEIZLB T,
Y2 [-1/+1) T7e—FREMEND, ZhiE, /ST A 7 A 7 VOB, FEE
ShifkFEx [F1) L LTI ZEEBWT D, —J7, MAAENTZR fﬂ(&ﬂ%Am
o0 P SN DBROEIER PRI, thodb 5D CO PR E L RMRIC T+1) &L
THoOND, ZO77Fa—FIckv | TFEEFHENS THEGE T) KO TEEHRE B
FE A ETI DYV AT MEFIZEBN T, AN, A= 2 OR S 2R T 2 LD AREIZ R D,

AKFHIIZ M 7o > T, < OB R Sz, LTFOERHE, Ao A R—ZAR Y ~—DBRE
SN PET DO CEER R E R Snb ¢

-Beergsma et al., 2023

-Marson et al., 2023

-Nessi et al., 2020

-Plum et al., 2023

-Vanderreydt et al., 2021

-Vink & Davies, 2015

-Vural Gursel et al., 2021

-Walker & Rothman, 2020

-Zuiderveen et al., 2023

AT GHG HEHH BT — # 13, &, ecoinvent D X 9 REIEHIR T A TV A 7 A
RN F = _X=22 O LCANSELND, L, < DAL FRX—ZAKRY =
—IIHSICBEE LTS 72 <, RIZTF—F _X— 2 IR S LTV, R E 7R D3 A
=AMt O =R Ty 87U U MZBET DRI ODFEIET DA BT/ A
—ARY v —EMEETETNDIDITTIEARY, LFOE 6 ICHIEOY A ME7d, Zib
DT —H KA 2 MIRRHERFICHKT 20O THY, FERWNIC—ELTWS LTS
RIRNTZD, B HB B CEEELE T 2 2 LIXTERVRICHE IR,
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Table 6: Exemplary Carbon Footprints of bio-based polymers (various sources)

Bio-based Process Biogenic Carbon Specific literature sources assessing the bio-based
polymer emission carbon Foorprint polymers
(Cradle to Gate) uptake including BCU
LCA Study conducted by ACV Brasilf2023 (from cradle to
Braskem factory gate);

Polyethylene Adhering to IS0 14040, 150 14044, and 150 14071
1,28k 3 -2,12* - ! T L )
(PE) g ke ke standards, this LCA study was subject to a critical review
process performed by KPMG.
* includes a -0,4 kg CO2 eq for improved land.
Polyethylene Final results from PEFerence project (grant agreement No
furanoate (PEF) 3.0ke Loke Llke 744409)

Polylactic acid i i _

(PLA) 31kg 1,84 kg 1,26 kg Ecoinvent 3.11 and Vink & Davies, 2015.
Polypropylene i :

(PP) 0,6kg 3,1kg -2,5ke Moretti et al., 2020, ecoinvent 3.11

H—=R 7y b7V ME, R ~—OfHE, MESNLFE, KEH S5 FECL -
TRE LB D, EMEEORFZAWINEZ BEICAND L, ERTYA T RZRLKRY ~—
SAAET D AEICL TR E WAL LT RN~ A T ATH L0160 - T, 4L
HENDRFEREZERT 20 TIIRWZ L 2mT 5, REREITIT, KFEOWRHE (K
KRDONA A R=ZRY <w—THFEIARE) L TH D LRIFFC, RYIOMEHERMES, i
FAENTZRBREHH SN2 K D 72 BoL (BEEERMS) O T U A S EEL D, NAF
N=AFF2AF v 713, ZOEEER T RO H D Mgk (] BEE - d3oEF) T
SNDHZELHDLN, MEL L Z R LT HANTEOHHSN & 72 D,

RAEEBOFEFNZ T DA A=A T T 2AF v 7 O%5 (fEE 6. BREMEGEDORIUZE
T 5%, ID 2)
Z ORI, ALAHRDONR T v — 7 L DBV IAFENTWD, T, AN A R—
ADRY) =T T AF v 7 AT LRI ENIAENDL 12D TH D, LinL, #
72 HOMEHH COBITEMETH Y | TNENOMEHEEE ZET 2 LA H 2 (f: Marson
etal., 2023), HFlC, HEREAVICIRISE R ELENTFLE LW LWEF DA F_R—A R v —
[ZOWTIE, ZOENEETHS, A4 PE DA, {LAHKPE 2L+ LT
& %73, PEF, PLA, PHA 72 EI3H#DIM B OMBHRHEZ A L TV 720, BITHERS
— AT 5 Z LIXRETH S, AHRDEY | PEF (34 MRXZ OO HiE T PET 2%
LD LWMETH 5, BHfT & LCA I LU, & bzl 58, PET & ik L
C PEF 3R 720 & Tite, PEF IZENTANY THEZF L TWAH o, Bl (kg) 4
720 OB RITAT L 13 E 2720, LCA Ok TIx, Hllodg & e 2R THgHE
BN BRI THDLZ EnNROBID, HEREHA &%, RGBT 2o L ThH D
(B - e FIARR 12 W OR b, MHAES 40 SEOE AR L), AFZEIER Y ~—#E L ~U1
WCHEDLDBDOTH DD, £ < OEMRFHILIRPN X REPASN & 725,
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FIT, mRAFR—RATFZ2F v 7 LBIEH R F~v—27 L OB TERBM R EZIT> T
W5, BRPERICEBE T DB RIIIR SN TWD, FOREHREIZLLTOR 7TITRT,

Table 7: Climate Change impacts of bio-based polymers compared to conventional benchmarks per kg polymer (various sources)

Plastics Benchmark GWP GWP Literature sources
Biohased fossil
Polyamides ) ARKEMA-PALL
(PA) Fossil PAs 13 kg 6.5 kg (https://hpp.arkema.com/en/sustainability/life-cycle-
assessment-carbon-foot-print/)
Braskem:
LCA Study conducted by ACV Brasil/2023 (from cradle to
Polyethylene Braskem factory gate);
(PE) Conventional PE 212 kg ~2.3-3.5kg Adhering to 1SO 14040, 150 14044, and 150 14071

standards, this LCA study was subject to a critical review
process performad by KPMG.
PE value from ecoinvent 3.10

Polyethylene ] ]

Final results from PEFerence project
furanoate PET 11 ~3.3-4.0
(PEF) ke ke ecoinvent 3.11. Puente & de Jong (2025).
Polypropylene
[pp\;IJ Py Fossil PP -2.5kg ~3 kg Moretti et al., 2020, ecoinvent 3.11

# 7T THHIN TV A FRIZONT, ZOFMEETE L L9, DINICEL LSS
Do

Z DOl DX E 1T, Arkema tHD /XA A _X—Z PA11 (B~ HHK) THY .2 TDTAmino
11) €/ =—K OO Rilsan® PA 11 ORI ZRAEN G £ D, FHIREFHIL [HEEH
SHATE T ABFEMEIOREL (B~ 0#5E) 226, BE~OEERIEM CHL [ 18
M (F—h)) £TTHDH, HEICHWDEEERNIX, PA11 O 1kg ThHhD, LS
1% T100% 50 BRI N A A _R—Z PA11 APE] &SN TEY ., ZIUIAA F_X— AR B4
B S, LA HROJER S 1T BEL TR T VWA Z LR EKRT 2, G, [FEo~
AT U ADEE T IATONTE LT, b HRER & S A R—ZAFRERAT D~ A
NT U AFRUTIHEAT L TR0,

WESHTWAE =R 7y 7Y M, PA111kg %729 1.3kgCOze TH D, Z DK
I, FAEMRET ALY — (BHRONA A AKX ) OFIHSC, EERLSICBIT 530
F—EOFmNT BB ADHEAN L NS TZBEN BB TS, Arkema i, ISO
14040, ISO 14044, ISO 14067 &\ 7= [EFEAIIZERD BV BRI HEIL L T\ 5, T—#
(CBALTiX, BAROAFEILSE D O—IRT —H# & | MNLENT- LCA T — ¥ X—ANH D
W7 —4 (TR0 7r—72E) A8 Tn5, [bAHXDOR U Fv—27 1220 T
X, FEO—BME LR 2 RIS A MR T 2720 [AttObA K PA OF — X I2HES0
TW5,

33



A F~_—Z HDPE @ LCA & BN OHET) o7 e —F2HHL T, +
7 X B DKL) D Braskem £4ED TH M OICBIT AR Y ~—4APEICELE TORTREE X
LLLTND, ZHUTiE, BB, I, ¥ b U B ORGik Lo 72 BRI Z
TR )= NDEERNAAA T 2T L DERbEEND, ZOMHZETIE, ISO 14040/44 XY
ISO 14071 (L E =—H) Hi#&IZ# - 72 [Environmental Footprint 3.1] F¥E%w#H L. 16
DBREFEDT ) — %2315 (2 ST ESE R OEAT 21T, DR 2 7I12#
BT HZENAEETH H), HDPE ([ZBT 52 TORFITRM 1kg 4720 THHENTE
V. {bAHKk HDPE & O AR RIR STV D, EMEFRRFEOBOAAIT, =F L
YORFEERBIZESOTHGROICET VLI TEBY, N A=A F L 1kg Y7z
D 3.14kg D COMBESNDHEH LD, 20 CORERIT, WG I SN A 4=
FLrO®EIZSTUTHDPE ICHID M THND, ZOET /AT, LIGHAER £ TlIof
ROPERNDFEAE U722, AWEFIRFITIR Y v —RNICIR SN EETH D LIET 5,
I, A, BEIEE Wo 7o Tl LREIIRIESL ChH 0 | B TG 6 i S B OdEHL
REHHITEBE SN TR, A HKR HDPE OEIZIT ecoinvent 0 2 11—/ L5
— &y MAMER I, RIS T AR HER I TS, ZOLCAIX, 7—%, E
T IALDRHRSENME, K OTFEDO Y EEHERT 5720, & 3 HIZL AL v a—%%
FTWnB,

PEF @® LCA (%, JFEMERE, EA, A M id, BEREICED BRI L M E T) O#iFT
BEMREA T L T\ D, ZOY AT AT, b I — 1 v S Co R FE . Avantium £
D YXY Hiffflz & 5 FDCA &k, K Old—n v T PEF BN EEN5, TRILF—F
TINIE, AT o Z OBHED B & RIKA AR ROELRN S TR Y | HiERfy 7%
AMENHERENTWS, Hlsdg (V77 L 28E) 13 PET BE% O PET & ML Th
. EIRTH DA HROMRE & DEHERN R AR TH 5, #HHIC Y 72> Tk, &
2, EIRAIE, BHRIH, . BERBE G R TORERIEICN LT EF 3.1 FER
BEHESNATWD, T—2mBEidE<, —kEET—F v & Agribalyse. Ecoinvent,
Eunomia 72 &0 ZK T —Z ZfHEETEY . 3 AHDOMIYL LIZ L E 2T —IZ K DR IGE
TP TS,

AWFZE TR, R (UCO) )5kt e 454K 7r 'L (PP) IZ5W T, cradle-to-gate
DI ZXIGE LI T A 7 A 778X Xk (LCA) 3L, fEkOAHEK PP &
g LT, FHExEIT 16 ORERLEL T TV —Th D, BEROBGMNERIND T R
T RZONWTE B—DOT7 7 4V FFEEHTR L T2 DT BROR S FEEZ BT L.
Bloy TTE DB AERIT E D & 9 72582 RE T iBc ot LT\ o, Fio, B 55
BEsC B OBUETZ T T < MERREBREMRE T 0 7 7 A V2B X 3720, EFULSCHAAT
FOTRRGIITICHARA TN D, T OfAR, UCO Hk PP OREEAMOAR v b AR v
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ME, EA TR, KFEE, LPG #E, M OLPG OBRBETH D Z ENHL MR >T2, =
i, TR TERENREAMORESZ HDTND Z & a2R LTS, (LaBREHE R PP &Lt
W% &, UCO HI3k PP L BT 280 FIEIC D K503, [UEAT~DEEE 40~62%,
L EIROWE EE 80~86%HIH TE 52 LAVRENTZ, —FH T, TOMD 13 DEREEFE
BT AV =D IO TE, BE EOFLERNEIRT 200 FIEICKRE L AL SRS T,
FERDKIBICEE T 5 AREMED B 5,

DN A R=ZRY ~—ZOWTE, I—R Ty v TV FNOT— X ERETDHI &
DB INEETH 0 | BARAE (TRL) BMEWEPSCH D Z L RAa—T OE N2 E0n D,
INLOKEEZOEEEET D ENHELWHA LR RN, W D0 flE 2T 5
Lo AN A= PBAT (MbAHCRM &L TH—R 7y N7 U A 37%{E0
(Luoetal., 2025)), /A A~—2 PBS (I5 1 #fX (1G) DFER/ A F—X PBS ff}
X, AIHEROBEAR L RIEOREAM THDH Z LML, &2 it 26) ©
FERNA A —Z PBS flinid, FEOIRNE CRO BRI TR E £ /) v —FETROT
I —FE E VSR TIZE T, EFAEMREZ LY —HHE (NREU) XO'GHG
PEHEZ K 3 53D 1 B CTE 2 A[REMEN H 5 | (Patel et al., 2018)), /31 AX—2Z PHA
(M4 b7 ¥ % Mz PHA A4 PE O HiIERIRBE(LAR 2 (GWP) 1% 0.86~1.59 kg CO2 #i % /kg
PHA O#HTH-T=DIZkf L, FvEtn akizd HV=8413 0.01~1.96 kg CO: #i i /kg
PHA OFiHTh o7z, > T, BEAMOBUENDIL, Ao A= Z0DEG T T 2
F v 7 ThDHPHA L, ALARBIHRD 7T ZF » 7 L e L TEN B2 R T 2 L 0VR
Bxibd]l (Lee et al, 2023)) 72 ENH L0, WFFEIC L > TRERSOERL R 225605
Do

NAFR=ZRY v— (ROEE) EfbAHRA Y ~— (RO %2 X0 LR A T
WL bR T D, GHG PEH EICBHE S 5 RN D5 & LT IRT
- [RfRE LT, ARBTRY L 72E, RO T T AF v 7 LB LT, N ATT
ATy JITEDBEEBI L VM CTHDZ L AR LTS, ) (Atiwesh et al., 2021)

- A HET T AF o7 LHBEL T, "M AR—AT T AF o 73 h—Ro 7y TV~
KT A AREME NS U . MBI EOE THL ARS8 2R LTS5, ) (Rosenboom et al.,
2022)

STV B2 =R EROTZTHRIT, AAAN—ZKE L b2 (t) U720 TEROME & Hfk

LT, =R F—% 55434 G, IREZHRAT A (CO#H) # 3TItHIHTE L &
LT 5, | (Weiss et al., 2012)
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Potential CO; reduction of biobased plastics

- L

kg CO.-2q. saved/ kg polymer

i =

Bio-PE from Bio-PP from non-UCO Bio-PP from UCD (2) Bio-PET (&)
sugarcane, low dLUC (3)
(4]

0 reduction 1 kg reduction ==l kg reduction

Figure 9. Potential C Oz reduction of selected bio-based materials (source: Beergsma et al. 2023)

CE Delft |2 k2% & DT, 4 FENA A=A T T AF v 71283 870 GHG Hl
WT —2maorSidz, L LIaNAFT_X—AT T AF v 7%, "A 4 PE, 2 FFEDN
AF_X—=Z2 PP, KUNAFAX—=ZXPET Thd, ZhHAFEOTIAFv7D5%H 3F
FUZOW T, KB PEHENR O FTREMEARD B D, /3o A_X—Z PET (Z2OW\WTCiE, &
=R Ty FFY L MAFRFEOKEIIRE D, TOMEE 9ITRT,

Zuiderveen © (2023) 1%, NA A R—ARY = —& G T/ A A _— 2B OBREEA M D
WT, ZTNFNORERLE (RF~v—7) L L7FEEZREL TS, X101, i
e AR L g LU C XA A R_R—2A R Y ~—D GHG HEHEN L TIRWZ & 2R LT
W5
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E Bioadhesive (n - 13} ;
E Biopolymer in - 91} L 1
,5 Blochemical in - 135) = 1
i Biocomposite (n - 17) Ak !
.E Biofiber (n - 11} & :
& Biarefinery (n - 19} & I

-2 -1 o

Figure 10: Change in GHG footprint response ratios (RR) in relation to key paramefers (adapted from Zuideveen et al, 2023)

%I, LCL (A 7P A TN A R_RY) T —=F_X—=ZAOEFEOEHIZ LY | fbARE
R DIFEHIE D A Z PR BN Z IV E Tl S v Cniz 2 E ik Eniz (Zh
R T — X ORER EICE > THLMNIR>T2bDTH D), ZOFEFET, (LAEFEE
OALFE - MR E | BAEFRERRFHRROZENO LD —R 7y VTV v M EHKRT S E
T, WO TEHEREW®RZES, 29 LEUGIMEEZBE LT, EE- 2L F—KE IEA) <
EEEAMT A EFEE S TOGP) & Wo 73RO R HHRIROM T, PEHE®REICE L
WAREENRSH D Z LWL o T, B, AMAEEICHES RO X 2 P Eiz o
T, IEA OF — % T IOGP O¥fiE & bR T I5 fFEmWVEHE SN TRY, ElicRTbry
TTIZ10fE, BT I ETICE S TITEIC 40 (56 OTEEENE U TV 5,

2O LT —2WER, LCI 7 —# N—RETBH I T\ 5 FE R A BREE L %
OFRELOI—AR 7y b7V MR, 2 ZEETRRITHEM L2 E2E%RT 5 (K11
KO 12 ), Bz, ALV 7 0 VEEOR S —RIREETh 57 7 FITERT 5K
EEB~OFBL, A X U PEHEOREIZL Y | 12T 2 528l
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Percentage Change in the Carbon Footprint
of fossil-based Feedstocks

Across ecaoinvent Versions3.8to 3.11

- ecoinvent 311

- ecoimvent 3.10.1

- ecoinvent 3.1

- ecoinvent 3.8

Maphtha Petroleum Butane Propane

ausilabls 81 wuw renewable-carhon.suigraphics D& AI-IHWWNI 035

Figure 11: Percentage Change in the Carbon Footprint of fossil-based feedstocks between ecoinvent 3.8 (2021) and 3.11 (2024).

Percentage Change in the Carbon Footprint
of Olefins and Derivatives
Across ecoinvent Versions 3.9 to 3.11 and Carbon Minds Database 2.01

I Carbon Minds 201
Il =ccinvent 311
B =cofwent 310
- ecoinvent 39

Ethylene Propylene Butene Butadiene  Ethylene oxide Ethylene glycal

avnilabli 1w Fanisiable-carhon.eulgraphics E D &-Innmmzuzs

Figure 12: Percentage Change in the Carbon Footprint of Olefines and Derivates between ecoinvent 3.9 (2022) and 3.11 (2024)

TATHAINT T u—FIlEDE, [UREBLNOEE T T — (IBRE7 Y 7~
M FECBT ATV =L 8k 6 [BRE/NT +—~< 0 ADIRKEICBE# T 5 B |
ID 3) BEEBRE LI, N AR—=AT T AT v 7 OFDOMOEETREEIZ O T)

B L L, HICHIEKIRI L ~DORBL T 2ET O TiERn, [BE7 Yy b7 U v R
i{f@i D IR D RERHN T T VIR, BRI . Bt b, mrE. BRI, A
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Bl ZIGCEAMENE ENTWD, EOEY X MZHOWTE, K13 22 an-
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Figure 13: Environmental impacts that are included in EF 3.1 mode! (visualisation from nova-Institut GmbH)
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Figure 14: Environmental impacts of bio-based products compared to fossil benchmarks (Zuiderveen et al., 2023)
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Figure 15: Normalised & Weighted Impacts of PEF and PET bottles {final results of PEFerence project)
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Figure 16: Most recent approaches to assess biodiversity in LCA (source: nova-Institut GmbH)
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Figure 17: Cause effect relationships in ReCiPe 2016 model (RIVM Netherlands)
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Table 8: RED Art 29 sustainability criteria for biomass for hioenergy purposes and main content classified according to their

implementability for bio-based chemicals and derived materials.

Aspect in RED

Definitions

Scope of criteria

Protecting soil
carbon

Protecting
biodiversity

Maintaining land
carbon stocks

Protecting
peatlands

Ensuring
sustainable forest
management

LULUCF criteria

Implementing acts
and revision

Greenhouse gas
emission savings

Efficient use of
electricity from
biomass

Harmonisation of
criteria across
member states

Derogations from
the criteria

Certification and
verification of
compliance

Main content

Defining biomass linked
terminology used in criteria

Linking criteria to regulatory
targets, scoping applicable criteria
for different biomass

Impacts on soil carbon must to be
monitored and managed when
sourcing agricultural waste and
residues

Biomass cannot be obtained from
land with high biodiversity value
(or had such value in 2008
regardless of whether that
remains)

Biomass cannot be obtained from
land that previously had high
carbon stocks (e.g. change from
natural forest to farmland after
2008 banned)

Biomass cannot be obtained from
land that was peatland (e.g.
draining soil and conversion from
peatland to farmland after 2008
banned)

Ensuring sustainable forest
management (e.g. lagality,
regeneration, preservation of
habitats)

LULUCF criteria applied to
production from forest biomass

Requirement for EC to set
implementing acts by 2021 and
review of criteria by 2026

Criteria to reach minimum
percentage of emission savings
compared to fossil fuels

Requirements for electricity
producing sites for eligibility

Reguirements for member states to
accept compliance for biofuels and
bioliguids fulfilling the criteria

RED Il
Clause

Art. 2

Art. 29
(1)

Art. 29
(2)

Art. 29

(3)

Art. 29
(4)

Art. 29
(3)

Art. 29

(6)

Art. 29
(7)

Art. 29
(2-9)

Art. 29

(10)

Art. 29
(11)

Art. 29
(12)

Art. 29
(13-15)

Art. 30
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Implementable for bio-

based chemicals and
materials from
agricultural biomass

O0A00O

E)

00 00 -

Implementable for bio-
based chemicals and
materials from forest
biomass

QOO0

00 Q'

nfa

*

nfa
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Biodegradable Polymers in Various Environments
According to Established Standards & Certification Schemes
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Figure 18: Third update of the poster showing biodegradable polymers in different environments according to established standards and
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Fig. 1 | Global plastic cycles in 2022. The global plastics cycles are llustrated by flows. Color and width of flows correspond to the types and mass of plastics, respectively. All
uniis in Mify. Note: minor discrepancies in values are due to rounding during mass balarce caiculations.
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Figure 19: Globhal plastic cycles in 2022 (Houssini et al., 2025). The global plastics cycles are illustrated by flows. Color and width of
flows cormespond to the types and mass of plastics, respectively. All units in Mtly. Note: minor discrepancies in values are due to
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Figure 20: Global plastics waste generated a) Global plastics stocks per industrial sector. b) Global waste management and end-of-life
waste, hreakdown per country/region. c) Regional and national plasfics waste management. (Houssini et al_, 2025)
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Table 9. Mapping of sustanability criteria covered by the Renewable Energy Directive
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1LUC-risk feedstock

Social aspects - Social aspects -

Compliance with human

nights

X

Compliance with land rights

Comphiance with labour

rights - Compliance with water rights -

%f®mﬁﬁf IR ZEN R AP HNEEE, KO A7 — RRIH O A
BB TaE AORED S EEFEEE U CH 3 HHEIC L VREEATREL oo TB

D\%mﬂ%¢_%ﬁéz%@@%é%%%#ét@*ﬂk&ﬁﬂ%%kLfméo%ﬁ@
MR EMRDERBERIILTOLEY -

R FR=R (EPHER) THDHIE, KOS, I R—RRFEOEGA R

C N FR—ZADEPYE T (R ANRT U REIZ L D)

UV A INAMOERE

- A I A DR AT HEME

=R T N b, BREEFAERIEE

- AR RNE R OVHERA LT P
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s Certification systems

= Focus on specific feedstocks, materials or similar — but can be applied through the value
chain

+ Can be multi- or single-issue

+ Third-party verified

+Based on private standards, even if validated by a wide range of stakeholders

e-cycle assessments

- Standardised by international standards (voluntary)
« Considers the whole life-cycle of a product {cradie-fo-grave)

« Multiple impact factors

« Calculated by companies or by independent entities (review possible but not mandatory)
+No social aspects included (S-LCA is a separate method)

mmee | 2gal requirements

= Only available for limited number of sectors/products, but number is growing
- Often related to market access
« Assessment must be comparable to allow political decisions

= Risk assessment

+ Mot standardised
- High-level
+Needs to consider regional aspects

BUE, ZFEZER72 e ATREMERRAEMFAE L, £ OXIGuIkk % 7ol (B - &7 —H v A —
H=w 2 VT4 A—he=a2—K T/, 727 FLb— R EO2a0Mimm, R G
L) Rt x— (B e, B, B L) IThATWD, FEER T OOFHE TSR

IZDOWT, ZOREMERTISG Y =7 & F A L UCEEMARHEs M Thivz, b 7 2
DFBFEIL, NA A= ZFEHZBIT 5 Fift rTREMRRRE T O KE D A fEfE L T\ D, BE S
7= FEFER FE 1%, ISCC Plus, RSB, RSPO, Better Biomass, FSC, Bonsucro, }2 ) REDcert
Tho, UTORI10IZ, Thb 7T HOOGEREIZILET D B ARKEOE 274, FFE
IZOWTIE, RS I 2SI v,



Table 10: Mapping of relevant sustainability criteria for biomass across T relevant cerification systems.

Increase carbon stock on land /

Reduce GHG emissions *6 Exclude land with high carbon stock X7
. . . Take measures to maintain and
Protection of air soil and water X6 improve blodlversw x5
Create and apply a sustainable =
Waste usage and reduction X5 oot e 3xna
g p 2 x refer to other certificate
Restrict the use of high iLUC-risk x4
feedstock and enhance use of low 1xnfa
ILUC-risk feedstock 1 x refer to other certificate
Compliance with human rights %7 Compliance with land rights X6
Compliance with labour rights X7 Compliance with water rights X6

Frfot rTREMEREREIC B3 5 2 O O BUR S

AT L —ES (RED) 1%, 731 ABRER OV A A IRIZ B3 2 #13 o Fise ] i
PEFEVER B T3, Rt AlRE /234 A~ AIZBT 5 EU OHIHIFHA AT 2 D% KIBIZHEK
L7z, BUE, WS OO EEARBRCEN RED 2458 L. HBEIC &> TEZ ol A%
ERLTEY | BAET AT AL > TR EHE» OB LVWEREZ/EVHL TS, ZAbD
HflI ek L LT, SEREMIE IS U, IRERR T A OB TR <, XV IRHIRERE - 4
B —TH— R, VT T4 F = — O, BERIRFEORNZ bfEET 5, L0 afE
7Rt DD LR LTWND,

LIFORIT, A A~ ZAOFffkE T REMRSREIC S5 26 OBOROMEMEAZ £ L O72b D

Th D,

Policy Instrument Primary Focus & Relevance to Certification Key Addition Beyond RED Il Baseline

EU Taxonomy Regulation = Provides a classification system for Defines substantial contribution to climate

(2020/852) "environmentally sustainable” economic objectives and strict Do Ne Significant Harm
activities. It sets detailed Technical Screening ~ (DNSH) criteria across other environmental goals
Criteria (TSC) for activities like bioenergy. (biodiversity, water, circular economy), often going

beyond RED's GHG-focused approach.

Deforestation-Free Mandates supply chain due diligence to Explicitly targets land-use change from deforestation

Products Regulation ensure key commodities (soy, palm oil, wood, | and forest degradation, requiring

(EUDR}) (2023/1115) cattle, rubber, coffee, cocoa) and derived precise geolocation data of feedstock origin. 1t is the
products are deforestation-free (post-Dec only major policy in this scope with explicit social
2020).
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sustainability (human rights) provisions linked to
indigenous communities.

Ecodesign for Establishes horizontal rules for product Sshifts focus to the final product's environmental
Sustainable Products durability, repairability, and recyclability. It performance, potentially rewarding the use of
Regulation (ESPR) acknowledges the use of renewable/ certified sustainable biomass in sectors like textiles or
(2024/1781) sustainable materials as a positive plastics as part of a product's overall sustainability
parameter. score.
Green Claims Directive Lays down rules for substantiating and Demands robust, verified, and comparable
(Proposal, effectively communicating voluntary environmental evidence for any sustainability claim. This will raise
paused) claims (e.g., "made from sustainable the bar for the credibility of certificates and require
biomass"). stricter oversight of certification claims made to
CONSUMETS.

INA F < ADFf Al REMEREFDO BERAWICRBIT S, T2 CERLIEBELELHIFEL AT
LD FE X 21 TR T,

FREA % — L O B AR & 4% 0 Atk

b ®&%i,A4ﬁ72m£®%%ﬁﬁﬁﬁéﬁﬁbfwéo;Obt%ﬁ®wm
WRE, FRBETREMEREREIZ, A TRV F—IZRHE LT b DS | NA A~ RZEHT 50
ﬁﬁ%%ﬂ0#774?:~yiwZ&&E#A&ﬁkbfwéoMIﬁ%T@%%K%%
TORIEAF — L LT D720ITiT, FkE AR A HEOBHNZES S EEE A L T
%E#%éoﬂzi\Rm)Hm®ﬁ AT ARBREZ IS LT\ Th, EUDR (EU &
AR LR OFMIEEICET 5T 2— - T4V Pz UV RAESS, #27 Y ) I— (EU
SYERIAD (BT B AEMEAEMEICET S DNSH (BREICERARAEZRITS RV L) K
ZHBRICH7ZE D SRS v, 07, FREHEIT. MIFRRMLEEROBH, LV IA
LR ERN, (LR NT AR EEEL L O EEMMEAZIIRT 5L oRDLENT
W5B, — T TR, £ TOEMZIZT =004 U 5B AREEAHEZBREL TV A5,
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Mapping of Criteria / Indicators / Requirements to types of sources

Principle

ESPR
Green Claims

MMGATE
GLOBAL
WARMING

PROTECT AND
IMPROVE
BIODIVERSITY

products (PPPs) to protect bi
pply good praciices on integrated pest

void depletion of surface or qrmmmtlr
bayond

Avoidance of
pptglquodpmiuslorgmd use, stmagu

pply nodpm:lionlordhe use of plant protection
products (PPPs) to protect bi
ake g up in case of polluti

Good agricultural practices to protect and improve

PROTECT AND
IMPROVE WATER
RESOURCES

onpllmuu with human, labour and land rights

Figure 21: Mapping matrix of criteria / indicators / requirements for biomass sustainability from different policy documents, certification systems, and intemational standards

A A r— KR

A A~ 2B D BEAFORpE T REMEIEE SN A, T 20— FRIH ) OFRNE, A A~
Z DRt v RERFI M 2 e KL T 272D TEENORE L SNBLRFETHDH, B
REDHRR TIFAS ZFF SN TVD OO, TOREIIMEKARE L TRENTH Y, ZOJFEHI
ML U EHER & LT T DR EN D D, TORERRN & R KRS & H912iT
SRR SRR E 67 HIERIEIRZ M5 72 & LT, JERTREZRTE TOM M~ L BT
52 LBRODEND,

A A — RFFNCEET 5 EEARGILIL, TR FRRATREE O Ch 2 TEIRZIHE) &M L&
HHEWVWIRIZH D, WAT—NHAIEL, A A~ AZRERRY £, BVIEL, 2o
ZHERANHELE LTRIA L, ®ET A4 75 A 7V ORBICOZT X —L LTREILT S |
B EEFR SN TV D (UBA, 2014), ZO X D ICEBEMICRIAT L 2 & (B2, ARt
FNBNR—=T 4 7 VR — FORGE~ Z L TREIIZIZI= R F I~ BTS2 2 &)
1T, A A~ AHALY T2 0 DD AERM SN AN EMEERED D, [ UL A~ 2 &R
ELTHIRLFIAT D Z & T, BRI LT 7= 2 EIR &2 BT 2 LBV MR S
Do AT, XV Frer e DA BICE R L. AR A SZREORE L BT, A
AT~ ADE %D DA EENT HZ LIT27M 5,

REEEBOBRNOIZ, AT — F‘%UFHHIE?%E"J?&/V’ ﬁ“i*ﬂ/ﬂ?*—ifﬁi D HERLTY
Do AKMDOH A — FRAIZEY 5 LCA OMFZEIC LT, < D56, = —FH L

64



el U A — RRIHO G N BREAR K< 725 (Hoglmeier et al., 2015), & OEEH I
MEE LTORAR LR UIE TZEORERR] 267267006 ThD, Mlb, A F—
X E LA ERBCRORS, (FI72AF v r70ar 7 U — e ) 201, ®iHEm
DIETHRHZ =R F— & LTRSS 2 BICIMbAREL 2 R4 %, Carus & (2014) 2
WARTWD I, THMERRIHIC L > T S D “EHORBR LB L, BRIV
F—FHAOEAELIV L, T4 7V A7 NVEBIRTEIVZL D COBIENAEEIZ/RD ], BT,
MEHE L COFIHIT—Rea9 722 R FRF OE & Kz U, o M P I3Awm ko r
FERREFICHH SN DD %< (Dammer et al., 2016),

L2 L, BUUEOBERIIFSHAIEL, 29 L7c XV Rt alRg7e A A~ AFIHO & HAHE L
TW5, RED (FFAFTRE= R VX —FE8H) 72 EOHIEIZES i1 T 1 7%,
A%ﬁv%@ﬁ@%ﬁixw%*ﬂﬁéﬁﬁﬁéF%ﬁﬁﬁ%ﬁlJ%i&ﬁb«%@%%\
MRS LTORIINE THF N ZRBHIZ< W] RPUTEN TS (Carus et al., 2015), =
i m%%é@ékf?@<\A4ﬁ72%$*#0§ﬁ@$@ﬁ“%ﬁKEEMéﬁf
LEWV, A7 — R BRI Bb7- 0T K& R fett Eo 2 Y » M & Xkbd
HHDTHD, Z9 LIEELZ R L, 7 A7 — FRIHOJFAIZ SR T 7= DI, fEE
RERICFIEN AR TH D,

29 LEBHREICBWT, X i nova-Institute 2308% L7 (34 4~ 2 F|H#%% (BUF)
WEA LTS, Zhid, T AT — R (A I~ Z3MaEfIH S D D) | & TAER)
A FYADI B ENLE TP ESNS D) | ZH—OEEICHREA LD TH D (vom
Berg et al., 2022), BUF 28 1.0 Z# X 23556, TONA A~ AL LT 1L EFIH S
NizZ L x#BWT 5, flIE, KINOAME 7 #—I128B1F 5 BUF 1% 1.51 57223, Ak
NVHASA A PET O X 5 72t e 1 20— RRIHOFFI T, 4.97 £\ 5 BUF % #K
LTCW5, ZOREZHAWD Z LT, BORVIEECEENL, BINZEESSEFERD TN D

(A — REHORAIZBICEET 5] B TONRT +—< 2 AE, BERE. KOS
FIE ORGP FRRICR D, 29 LIcHERIEEAHRM T2 2L T WA —FFIH WO
&%, W 55 EOBMEN D Rt RER NA A a ) X — 2B T B MIE RTRE) D AT AT
REREFEAN LT X 5,

FEDR DY g == — D

BEETRO TEU @3 - aEEREEM Al (PPWR : Regulation (EU) 2025/40) | (2B %
et 7 1t 22BN T, fLFRAT T AF v 7 AT OFfE flRE7R A A~ AFIH & v 9 iR
BN EEefmA L LTE EL T 5, EURREOBLAREMEZ BfE 3+ T, A A~ X
3D CEEARFAFRERFZIRE 225, LrL, ZORMAEK - Tid, FigiTaeroiE,
WAIE, BEICHRERR A v v T 0 THEE (A TRE= XL X —4#54 :RED) O FCEH &N
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TWHAA F TR —FRM & DRIERBEG & o To, BHERRIENET TV D,

DI, AMNOBEEMEN L, DORIAEZZRIFLT 2 L 97 EU OBURAIFMHLZ 25 2

BLINTWD, I KOFEIL, MEHHIEO A A~ AT DR AlaetE L | HoOR

RRERAZRIETE DI1E EE R S DI LoD, FRFC, EMERZHELZY . (LAER

HORELEL oA A= R —Hik & OB R BEILR 2051720 5 513 1 B I %

FEBWEIARBBE R b DIZ LN E W) Ridh D, 29 LICRiE=iT, ZOnBo#ors

REDNENENDORREE LD RT v a "= —ZAFKLTWN5H, LT TiE, Cefic
(Cefic, 2025) . European Bioplastics (EUBP, 2025). & U Renewable Carbon Initiative
(RCI, 2025) DL T 5,

a) Renewable Carbon Initiative (RCI)

RCI D RARIL, & DDA A~ AMBICHH S D TR ZeFree rlRerk o BAR)
REBEAZRTHEDOTHY, WIS BT 4 T EHBEOONWTHID THRNICHEET S &
FELTWD, RCIOERESIFLLTDOLEY .

- RED IIT O &G « AR St 2 i3 2 720 AL O BHIE ] &1 5 3 A
F~ A DR ATREMEREHED JERE & LT, REDIII (FAEFfE= R L X —4655 3 k) DF 29
GEIERT2Z L2 LTWD, L, FRIHRERR AL A~ 2B L TE, BEm
7RAREE (B EHEH & EU ZRANMBIERS LA E A S ¢ 2 2 & iAo BHRI A ClEe <8
TEOEHBITICHAAE 2 &7 L) Z2RDTND,

SR A e T T OMEE) A AREOE TV LRIRRIC, Frge T REMEREEIL, TS
EGT DA T 4 TROEILHIE (quota) &EHENT DA DI, LIRS AR~
ETHDHEHMT D,

© BRSO ERREREDEE  MEVEPED 7o DR - fEHTIER ORI ERZFRIT 5 2 &
(2R < B, BB 25| S T LWV O REILT AR <. 2 b OIERIE & BRI RhR &
ARRBEIEYZ bT2 b4 L TET 5,

- B GHG B : MEHZ BT 5 GHG HIE OB EIZ =L F —28F L0 LM TH
D2 aERD, —HBOHIEER BEAEAT 2O TR < R 72 LCA Fik (ISO 14067
mE) WA RG IV S =R 7y b F UV RMEWZ L ERT o7, B
EW2T T a—F EXFFT 5,

b) Cefic
Cefic DINLGIX, A A~ AHEKT T AF v 7 OF|HEZNR S5 72002 EFOERIE
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&L NIRRT OMRICE R ZE N TN D,

Cefic ® 72185 -

- HREOBIMAL TR A=) (UCHIEICL D) & NS A_R—REYE T GRAES T
T ANT UAFRIZEDEIYTC) OB DT T AF v 7 &5, AR HHE (31
T ARKRT T AF v 7 | 5, ZHUIEMRPIEZ MR T2 E A E LTV D,

- HZERY BAERGE : PPWR 21T 5 BARRE DM & X FFd 225, BFARITHENTH Y |
WIS R BRI S E | O AR RS FEETOMGOT T AF v 7 &5
DLHLOTHLINEIELTRT D,

- R T REPEALE DD ¢ = L —HRP & BPEHE P O B D I e B R A R T S 72
D, AEMIBRIARS T A A~ ZADOFEICIB W T REDIIT (BB /L F—FE55 3
i) 5529 5% (2~TIH) OFipirlRErEEEA S L L CTRINT 2 2 & 23R %,

- H A — RFIRFERIOBRER 28 M E L ToORS A~ 2FAE55TIOH 5 H D
2T B0, MEIR BB ClEel . A vk rT 0 7 (FEEEEFEOR SR T sk~
DXERE) ZRD TN D,

¢) European Bioplastics (EUBP)
EUBP DO %, EROSEZMEFITT 572012, Bt nlREM:FLYE L i e s 5| Tl A
YRV T A T EMEAGDEDRLERDH D LR ERLTND,

EUBP @ £ 425 :

o= RV (D) KV A T 0 TR R ATREME R E DT, N A R—RE
AROFZHEN) B, BEAER, BERE~DOT 7R LWV o tlifGES IRy b TiTbh
HRETHDH LT D,

- RED III A& )s « RED T (A RTRE= R L F —fa 55 3 i) 29 e L L 35
ZLAEIFLOOL, BRRNRENS BEIEZ RO TND, NA A=A TF2AF v 7220
TUE A AREHTRRE N D &9 2@ O HIER O BIE Al 7237 Z & Tid7e < | b kB,
L HH LT GHG HFHENHIR S N D Z L 2 FRET 5720 TRWE EiRkT 5,

CNERBERSRIE ORI - =RV X—REHTB T DN, A ANORN I A T 4T

MBI BIIAL BT A T ORI E S TAL TWARERELAIERHT A, B
A — FRHDOFER] (2 F—FI L0 SMERIHEZEL T2 L) 2B T5720. &
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C INEREEASAE DB BAEOBORMS AN R TH D &) HIZHOWT, 28—
THEELTWS,

AT 4 T OB FEEAAIM L, KEEZIT TV DAL AR L ORN
ER S a Ml D 72DIIE, MR NS D FH alREMERE L IRBEMA T 4 7 (BFF
OFRHI AR Y) ZHEEE A LENH D & TET S,

- B A — RAAOFERIOREE : & TOHURR AL, F~ADH 27— RAH (HfE & faek
PRI 5720, =X —mILE D M ER A 28T 2R HERE) el 2
XD,

o OB DR : RCI & EUBP 134tz RED T (A AffE = 2 L ¥ —$845 % 3 i)
DRHELZZOFEEMHTE T, FIZ GHG EESCHEOMEIZB T, MEE 7 X —[HiTIZ
FAERVETHDEHE LTS,

ERilENDRVE IR AST AN

REPBRAFETIET—HEHLTWVDIN, TNENRRL=2T VAREAZENTND ¢

- RCI (X, RED III %L S 272005 b EIFNCFEMe Ml 242 R L TR | M3
(2B 5 BRI 7242 =20, B~ D EIREREICHRIT 2 | AL FE DU 2GR SOkt 0 B8 & 7
LTWa,

- Cefic |FEAMTAYT NN L EMERERICERLE S, BET 22 ToOHEMEtf s Lz, B
7> F BB EOPEEI: (A A~ 2T T AF v 7 ]) OWEZ HEEL T\ 5,

- EUBP OERELNINAFT T AT v 7 EEEOTIREG EREICHY . —HLT Dk
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EDORKERY & FIRERE~D I ENNT WD,

o EUBP b R3EHREEIOFMICE L L, BE L OBEZGE L TWDA, EREEICH
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i
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5 QR EERERICER T Y T TV D,

- MREEITEES DR
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Bl EINEEND,

RIS 213, IEZ 2 LTV 2 E8GEHE ORPUTTF R TIT R < iA & 5 2D, BURSLRHE
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Met-Zero Plastics - Mean Feedstock Shares (%)
Across 10 Scenarios From 7 Reports
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. oL
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Figure Z2- Mean feedstock shares for the 2050 net-zeno plastics sector, dervwed from 10 scenanos across 7 reports
(Harrandt et al., 2024)

Met-Zero Plastics - Evaluation of Feedstock (%)
Across 10 Scenarios From 7 Reports 2050
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Figure Z3: Mean feedstock shares projecied for the 2050 net-zero chemical industry, based on 16 scenanios across 8
reports. (Hamandt et al., 2024)
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AT D,
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(CE Delft, 2022) ,
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< &b 20%1F, 2030 4 F TIZFHE rTRER I A HROMIGTNOTES N L RE TH D,
ZDFE, EU OAEWSARNE R OE SRR O AL, WONTASA F_R—R A5, RO
JEALRIRE72 7 T AT » 7 IZET 55 % OBURMMAZ +ICEETH LD LT 5

(European Commission, 2021),

- BAEFRERFEA =TT 47 RCD : HAEFGERSZ L OBEAED BEEE V9 BRAW
T, xR IOV ik 21T o 72 (vom Berg et al., 2025a) :
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D E DM BIZIFERTED) v~ A NVA =2 ERIT LR E, DM BIEHREE
BEtT & Th D, AT FEEZRT 5T, 54T & OFRETIE, BENEFERE
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XL 2 7280 DZRIERER DA 2 &) ZfENT T ThH D,
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PPWR (ZB1F 2 0) 7225014 &4 FE 3 5 FIA

AT w71 2040 FEICIENT T2 U YA OV HEE B B A D 7 BEFE O M

B : PPWR, 2040 ELIEOEIEICETIT D U A 7 AMEIKERROEY T

PPWR O, 77 AF v 7 @2EIZBT 5 U A 7 AMEBAREHFIZOWTIL, 2030 4K
2040 FFEERFEL L, 07 T AF v 7 @EEORH T L IC BRI BEMSBEICIRE S
TWn5,

Table 11: Recycled content targets envisioned by the PPWR for 2040

Packaging Type Minimum Recycled Content, Remaining non-recycled content
2040 [Fossil, Bio, COz), 2040

PET packaging (food contact) 50% 50%

Other plastics {food contact) 25% 75%

Single-use plastics drink bottles 65% 35%

Other plastic packaging 65% 35%

AT w7 2 2040 FFELUBED Y 70 SN A F_R— 2 KO CO2 HI2k D HEE

2050 FEFE TOFERLRIEAREMEZ BIE L T 25556 TH, 2040 FOREA CILELEIZ—iFE
BOWAHRKT T AF v 7 BNEGFETHZ L2725, VA 7 AERENHBZTIE, 2050 4F
DA MErERIZAT 2#0E & LT, 2040 RS TA—V UALAHRT T ATF v 7 OF
BHEE 10%ICIMZ 5 Z EIFERAEEEE X DD, —F . VA 7 VEIMROHZ T,
LFEBKT T AT > 7 OFRIFRE 20% LT 52 ENBUENTHDL EB 25, Z0FKFS (b
FHRLS DERSY) ONFRIE, 80%% /3 A A _X—RA (/A =2 CO, L DAC #5ET) .,
20%% CO. Ik (bABRBHHSROBEERAI) &35, 2k, CCU (e fkfrFE DM -
FIAD) HioAr—n7 v AT 2 TR ¥ a— KIS EBENTH D & bh
Do BAHEMABRICBWTAS AR—2DEIEEERET D I EIXEHATH D, 27
By ABN=ANY A TV EHER L S A= 2R A5 TR HIE 2 R T X
HNBHTH D,
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Table 12: Suggested, as reasonable considered targets for hio-based and CQO=based packaging, complementing the
recycled content targets of PPWR in 2040

Packaging Type Remaining non- Bio-based C0g-based Virgin fossil
recycled content

PET packaging (food contact) 50% 24% 6% 20%

Other plastics (food contact) 75% 44% 11% 20%

Single-use plastics drink bottles 35% 20% 5% 10%

Other plastic packaging 35% 20% 5% 10%

AT T 3 NAFR—AGHRO AL — 2024 FE 2 HFEAE L, 2024 £ 5 2040 412
DT CENY B A EARPCHI I X5 2030 45 K& N 2035 AR 7 BARAE (B1)
ﬁf@%mfi mﬁ BIFDIANAFR—ATFZAF 7O =713 1% THH . ik
INA FR—=AEIEC L 5 THBEMNRHR R E 72D, 2024 FOBEFT — 2 0> b ERINTEL
ﬁ%%kéﬁé;kf\2M0$@H%%%&f%é&w5ﬁﬁéﬁ<_&ﬂfgéo;ﬂ
IR ATREZR BRI D — D TH D (R 135, b 5 —DOBPYKLIT, SPNIFEHTED,
%ﬁmMﬁbfﬁwﬁE$’£éF%@%ﬁ%@ﬁ%J@%Lfbé EHLOBIALIC Y
IR EREN® D, B BEOFREEIEABIMI, FRASICB T D AEERIERO -0
Bricrppeig L& #57 MERH 5, —J7, FIYEOEMRORBEMTHIUE, ¥ (R
BI7e AEPEREN N+ Th H720) BIATRIG L, T D%, AFERE OHEIRICE - CENAEE
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WEE 2z 5, 'ReFuelEU Aviation] (23515 5 SAF (Fifse rIBEZRUZERE OB il ¢TI
5T L DBBE 2B & FIFICR Y, RO AR BRI AEFERRT) . BT AT Eﬁ
S B OBRIAPEE WS RN E Uz, 29 LIRS E2RSE 2, W%%ﬁ@kb\&é
DRERMEZ RO, BT DHE=— X L e % L 0 #MYICEES ST 57-01E, FRBZED
Yo7, XX~ ANA M=V EBETRETHDS (vom Berg et al., 2025a),

Table 13: Conceivable bio-based plastics packaqging targets

Packaging Type 2024 2030 2035 2040
PET packaging (food contact) 1% 8% 15% 24%
Other plastics (food contact) 1% 10% 25% LEL
Single-use plastics drink bottles 1% 5% 12% 20%
Other plastic packaging 1% 5% 12% 20%

AT T4 EONRAFR—R N FEY T T T AT v 7 BB BEORSET50? F
7o, TOREEFHEGT?
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SCENARIO FOR THE PLASTIC INDUSTRY 2050
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Figure 24: Scenario for the plastics industry 2050
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2.1 Bio-based polyesters

2.1.1 Palylactic acid (PLA) R
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Figure 26: Patwsays fior bio-based PLA from different biomass feedsiocks, with details on processing routes., feedstock
needs, land and water use (FBB 2025)
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L ENSLDOT =R ONTIE, Fox OWEE (Skoczinski et al., 2025) (ZFEEEH SN DT
— & X0 BEEMEMED SR LT D, TOTAREBE, BB A EICHEEST LAY Y
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T AF v 7 HRFREIC, BB OF —F _XR—=AnbHhax DF —F ~LBREEG0 B2 T
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WE%III - N F< AT ng—é ﬂiéﬂf_ 7/)@% d”li f P %Ur@uf%ﬁ
Bonsucro

T U EDORE

B o
Bonmacm is the lssding gloksl irailty platform and dard Tor sug

Type e procuction, processing and Fode, The ‘Borsucro Eu-nEl:lsmuluraompimmnEu
o ol Framawaork Fnnawabls Ersrgy Dirscivs Requiremants’ Jako refarred 10 s Bonsuer EL-RED Snardard) hak

been designed as & volnbary add-on 1o the Bonsucns standsrds. The Borsucro EU-AED

Policy Standard dafines how, unde: coriain conditions, sugar oans miliers and thor supplying ama as

wall a5 sepply chain openairs arn abl b comply Wi he rog i5 In the EU D

201RRO01EC an i promation of he uss o ey Irorm sanialin Souces fecaat). Thia

Direciive 52 sustanabiity reg tor bighueis, binlguids and biomass fusls in the
Eurcpaan Unian.

wrai
ﬁ ﬂplumn:;u zno8
Prizgicts eavaned
Tha Barsutss Poduction tandaed appies workiwidi 10 Gy Sugamans
mill and thair supphing oma withing 1o sell augamcene derved products
#a Bonsiacn cedified and make rebaled chimes. Tre Chain ol Custody
{ChoC) Standard relabas 10 e aupphy of 8 product, nclasing al sbges

— from fesdeiock production up bo consumption. 1S prool thal sourcing and

E Legally Binding m ) trading resprnisbly, showing you fo maks sustainstily daime aboul
I sugamane sourcing.

Table 15: Mapping of relevant sustainability criteria for biomass cowered by Bonsucro

e L e ——

® Increase carbon stock on land / Excude land with high

Reduce GHG emissions ; P

F'rn‘ber-::ﬁm s X Take measures to maintain and improve biodiversity X

Waste usage and reduction X Create and apply a sustainable forest management plan Nut!i I
Restrict the use of high iLIMC-risk feedstock and enhance Mot

use of .
loow LU risk feadstock Applicable

-_

Compliance with human

rights X Compliance with land righis

wﬁmm ¥ Compliance with water rights X

BINEEUE - Bonsucro

TN BB B UE - EEE IR R SO W T R b D b 21T, (ERN U
FEIRRAIC) SRR SN ARAERER & LTSRS B, SUd@ 2 iiE (HCV)
ERHTDHESESND M, 2008 4E 1 A 1 HUARRICY b v & B c s S e
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I D S, 2021 4F 1 A 1 HURRICRERMIZER SN TN 2R LT
(AL AN

Better Biomass

&)%@Zﬁiiﬁ@/\%ﬁ‘vx%iﬂ‘%&@‘éﬁ‘ﬁ :/ﬁ@wunfhlﬁ‘ﬁur

BRI e
Betier Biomaes 5 a ch far erengy o bic-kased maolernls devaloped by

Tyma Paile the b Eranderdzat Mm!mhmnhmlmﬂndhmmmr
molid, bquid and gassous biomass, The Beties Blomass carilicals s usad o demonsirate the susiainabibby
of the biomass used for snergy, fusis or bio-besed products.

o8 Oparating' 3 Fro-ducis Cowvered
nforce sines | 201 _| Essiry, fusts o Bio-bikad products. Masl of tha conslicinsd wa e srargy. Mest - BETTER
) usad nsolid resdues and biogas secion, EU Aed complisnl,
BIOMASS
s -.- " -.

.l- i ‘..‘

Table 18: Mapping of relevant sustainability criteria for biomass covered by Befter Biomass

e o

Increase carbon siock on land f Exdude kand with high carbbon

Reduce GHG emissions X 4 X

:amer AN A ! X Take measures to maintain and improve biodiversity X

WasEII_LEmEEI'ld ¥ Create and apply a sustainable forest management plan -
Restrict the use of high iILUC-risk feedstock and enhance use ¥
of low ILUC-risk feedstock

Soctmpects || Soctpes |

Cm?hrglmncemm human ¥ i with land x

mhmuﬂt labour X C i with rights %

BNAEUE - Better Biomass

TN BE S 2 SEUE - B ARIE O m O T A BRAA D

THUZBE S D ALY« INHEDS AE M AR AT T 5B A dn/ NRICH 2. D

T BT B BLUE AWM ARNE A IR T S 72 W IRER O B L il B 20 18T
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(mrF—ffa, EEL, BEEMRLE) 2ENT DO ThHo TUTRLARY,

Forest Stewardship Council (FSC)
RRRANA A~ AFRE

Ree Matersal Coversd
;ﬂ;' . Palicy Wipad, Pulp, Man-fimtser Forst rve malnrinks mach an Bk,
e Bamboo and, Fafan, Naturml Gums and Fosins as well
Siondard
Operating! e Products Covered
inforce since | Y

‘Winod Products {such as Enginesned wood procucts and Fumiture) |
Puilf el gl prociicie, snd Mon-lsbes Ionat [oducts (NTFPE),
Fulp products include also ¥iscose and Griver Wood-based Abres and
Tasflus.

BLtgllll.lEIndlng m :x:

Table 17: Mapping of relevant sustainability criteria for biomass covered by FSC

I e

Increase carbon stock on land / Exclude land with high carbon

Reduce GHG emissions X ; x
Prull.ecum of &ir sil and ¥ Take measures to maintain and improwe biodiversity x
e ge and —  Create and apply a sustainable forest management plan x

Restrict the use of high ILUC-risk feedstock and enhance use
of low iLUC-risk feedsiock

somimone | ez

X

m"m with uman o compliance with land rights x
mlimﬁm labour ¥ 5 with waler rights %

BINAEYE - FSC

BRBEIC B9 5 M e | IR A AR R TR 2 K HEICHERF T 5

THUCBI T 2 A% - L0 BARDRRBICH D LRFE SN RO A (HY /72 L)
THUCBI T 2% (RS CV D UT L 0 BAAZRRBIZRIE Sh KO FE (HY
72 L)

THUZ B2 BEHE - A DR K OE R FE DR G

THUZ B2 FEHUE - Kk A (R D T2 D D E

ISCC PLUS — International Sustainability & Carbon Certification

RAYEMRET D, HOP LD, A~ A ROEERRFR 2 65 & L 72 EERAY 7238
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m 1SCC PLUS by 1900 miernationdl Susiainabaity & Carbon Cartiflcation

Type Py Girsular gt Big-ciroulsr malmriak, muss balangs appaach. Market insir — the 1505 aloas brand genems
of Framework and refailnr 10 wan the EGG logn and communicais related sleims. The 15050 canification approach
2 mquires Tha the anire upsiream sepply chain bo be 1500 corifad (only FSC with Col acoepiad),
miandand

Producis Covorned
sl Cperating’
| ———— ' 201 Circular malaria, bo — and bie dreular maierals. Blogani -,
Sy - chrec] air capiure - and posi-ndusing foesi) CO2

inclissiny Uptsios: Conficaied g BEB4D inckaing, suse
500y pokymer carifcaies an around 10 S0y based malensls

B Legally Binding “| () |

Table 13: Mapping of relevant sustainability criteria for biomass cowered by 15CC PLUS

Erwvi tol criberi I 1 criteri
2 Increase carbon stock on land [ Exclude land with high

Reduce GHG emissions X x

le o vl ¥ Take measures to maintain and improve biodiversity X

PR e st ¥ Create and apply a sustainable forest management plan FSC
Restrict the use of high iLLUIC-risk feedstock and enhance x
use of low iLUC-risk feedsiock

Social aspects Social aspects

mllmmhm o, : with land 1 x

!_Smpllmmhlabcur ¥ o ] with e X

righis

BANELYE - ISCC PLUS

BRBE AL B - 7T 0T — v a U, FEOHBESCENE IS D, KRIEYRL O GHG
PEHE A AT 5T ZREST D2 L. |

BRBEFLYE « KR OHNR, K OVKE ORERE - 8B mT 7ol IERESE (GAP) DM
BREEHEYE A PEE R (R - IERHEE) ol I 361T % K& o FE i

PREZHELHE - ISCC @ TPHERANRF ) JRANCEE D& | RENEE T v RTEFEMZ T AN
Dk E N

T HORI Y - AR B OO b (Al

TR LY - K0 B ARK IR O BB T U 7 OMERF SUT A (T, D)
*rax i - ISCC PLUS ICRIT HHEAEUET KAy G EMELO S « I BI%R

REDcert[2] Chemistry
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m REDCar? Chemistry by AEDCert GmbH

o Type REDoert’ soheme for the oerttication of sustainable material fiows in The chemical indusiny siso alows the

""I': i T— s uso of biomass and recovened maerials lor chemical and mechankcal recyoing. Focus fomar on fuss and
3 béo-hasad feedsiocks. Flansed 10 focus mom on malarias with 7e AEDoat® Chemistny schema. Tha

Pocy shslinglion Dalwesn PAaOLE-20nsUmer wasia is optoral, but possible. The AEDERT ool nutn acoepis

tedicawinig acharmics i thi vakss chain: IBCC PLUS, RES, EUCerPlinl and RecyClas

Produtis eovedoad

CID:PIMDIJ' 2018 ]
g [— U o Biimans povnrs alse OO, busnd mabarinis, Aecpted matarisis s
procamang AN sl produsts B BB ikansieg I8 almeed fr ulDmobis and brards

“Th mirimum cusnity for S sEstiution of fossil o materiss with berww il REDcort®
i i 20 % (recycing = sl s bln raw iall. e achual i g
mpecited in the indiidunal certficaln.
— ] Progiucts coversd
E Lagaily Binding m| L) |
— {a. 2000 companies are certitied, avary company has only one group cerificale, coriicaies

fov T companies for e AE Doet® for chemical industry iInchades group cerilicries with lange numier of
difipenrt kind ol Bams which srhanoe the rombar ol cofiliostes.

Table 13- Mapping of relevant sustainability criteria for biomass cowered by REDcert”

e Increase carbon stock on land F Exclude land with
Reduce GHG emissions  — higgh X
le o e Take measures fo maintain and improve biodiversity -
Waste usage and % Create and apply a sustainable forest management Mot
reduction plan applicable
Restrict the use of high iLLIC-risk feedstock and SAIFSCY
enhance use of low iILUC-risk feedstock PEFC

Social aspects Social aspects
ri?mr::hmmmhmm % et e _

Compliance with labour &0 jiance with water rights 2

BMEHE - REDcert[2]

BREEHLHE  REDcert® A % — A DRBFEA 32T o3 A A~ A HSRELS O E X TFET =7 & X
2B W, MR OAFEIZMH S oA BREE O 72 < L b 20%038, G A FEMLAT -
MEFE N, UTIEBE~ A3 T o 2 O3 NI BT, [RIEOFEHE AT REMERRERE 231 4~
AICEEHRZ N TNDZ L,

RSB - Roundtable on Sustainable Biomaterials (£ flHE72 /31 A~ T U T VIZEET 5
M)

B HPDHEIHDNA G~ AR OTEERBFE 2R L T8 A A AL O E R 7258 5E > A
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RS0 - on § LE

RSB certittation |5 o giobally reoognized susinnabilty ramesnrk dor bomateriais, biodels, and biomass
production. It is ponssdered fa word's most frusted and poor-reviewed cortfboation siandard in this tekd
FSE recogniees oihar ored bl cemlicaon sandards and as wall a5 natkenal urenants and praciees
for sustainabilty Sus faciialing cerilication for companies. Supply chains can begin at fe stage of
fandsinck production, of in the case of wasie and msidue-based chains, o the Poin of Origin, o sel

ool oo Jor Teerns.
Un-lrrlln!l' P Lo
plasinbe ' FISB oericates o kel ¥ o wide range of poducs and ndusiios.
Tha siigibles prod, for RS canif (=T ] i Producis [nan-anengy o
protucts from sestainaie suply chains). Bio-sed of recyced fousilmodsincks <2+ RSB
o= wol s COF basad . ey are cortiiod undee and L —=a
Be recycied carbon.
— Industny Uptain: Around 100 saniliahes, 40 whish of @ al the massnl
B Lesga®y Bindiesg m[ \}{__ winild, Mol ol e cerilied materials ore o-basad, only very lew other corificales.

Table 20 Mapping of relevant sustainability criteria for biomass covered by RSB

T T R

Increase carbon stock on land / Exclude land with high

Reduce GHG emissions X i toch x
Prullemm of air soil and X Take measures to maintain and improve biediversity x
\Waste usage and Use
redudion X Create and apply a sustainable forest management plan ESC

Restrict the use of high ILUC-nisk feedstock and enhance
use of low iLUC-risk feedstock

Compliance with human

rights X Compliance with land rights x
mlimﬁh labour X C i - = x

IBINEHE - RSB

BREEHE  RRUEFIGHE - FERRKIGEME OFRE (1T, W z) KOREFIR Ot (1%
VNN R)

B AEUE - B & U CORHR RER GG bR E | BEFEY M ORIPEY) A = )V & — £ I
MAT22& (3000 z)

BRip SRR W AEZREAT O] - FUKETRE . REERITK - G S X7 A HiKISANT 72 BY A2
DR

TR A - RIS AR T 2 7 OEAT O FE N

TR AL R ILUC (R BRI A2 L) U X 7 283 2 ik - R HE > —
Vi%

FE B9 - AR MRS W T, FEMEB OB Z T 2 IR T — 7 RV F — Otk
ML 2 ESE 52 &,

FEEHVRIE « K% OVSRZIG NS BT 2 BB L RRIE~D Y 2 7 Z3Hil L, FEEEBIER
T2HHLWDLADHEEEMT DL,

RSPO - Roundtable on Sustainable Palm Oil (¥ Al HE72 /S — AJHIC B9 5 HEHAE)
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In force snce i
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Lagally Binding

Tabde 21: Mapping of relevant sustainability criteria for biomass cosered by RSPO

. Increase carbon stock on land / Exclude land with

Reduce GHG emissions X high & X
Pmll.eeum of air =il and X Take measures fo maintain and improve biodiversity -
Waste usage and Create and apply a sustainable forest management Mot
reduction - plan applicable

Restrict the use of high iLLIC-risk feedstock and

enhance use of low ILUC-nisk feedstock
Social aspecis Social aspects
m'im with human o mpliance with land rights ®
mlimﬁﬁ labour X © i e T X

BINFE4E - RSPO

BREEALYE - R R OVERRFHIEE (maad - a2l F—) ORE
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Tabde 22- Calculation examples for fietitious scenarios of bio-based carbon directed towards long- or short-ived

procucts.
Carbon =
chare Scenario | Short- BiD- Fossil-  Long- Bio- Fossil- | Systemic GHG Emissions
lived based based lived based based
&l big- .
; [400 fossil
Fossil- | based 00 a00 200
B 200 400 o 00 based)
®0% | allbio 1500 fossi-
Bie- | into 600 100 500 400 100 300 400 T;g:;uc
basad: | Mixed £
20% Al bio- (500 fossil -
basad 500 a00 200 200 biogenic
into Long o 500 200 200 storage]

UFUF 1 (BTONAAR—RIRELZEHMEGICKEYETH5E) OXE

Biogenic carbon uptake (-1)

-200

Foasil carbon extraction (J)

Carbon Supply

Biogenic carbon emission (+1) Fossil carbon emission [+1)

4

Short-lived Products [60%:) + 200 +A00

Y

Fossil carbon storage (0]

INA F_R— R RFEOWRINE : 200 Mt (9 H 200 Mt I X Hm B L OFEFER (BEol) 2t &

N7 W & 2388 S 4,

A A HRKFEOPFH BT 0 Mt &725)

fEAR— A RFEOEIRE : 800 Mt (9 5 400 Mt |34 FE A5, 0 FEFERF I i S (FREHE
Hi & 400 Mt), 400 Mt [ZEFHmMmICKEEENCEEZZ LT THIRICE Y IfMsnsd (x

FPEHE 0 Mt))

BEF AR R— A RFZBOHEHE 400 Mt — NSA A R—RREORTEE 0 Mt = REPEH
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& 400 Mt

T UA 2 (BTONAAN—RARFZRFMHMICTELE T D5E) OXNE

Biogenic carbon uptake (-1) Biogenic carbon emission {+1) Fossil carbon emission (+1)
L 3
-200 Short-lived Products (80%) +G00
Carbon Supply
0 Wt
Tossdl
catcn
S0 N
i Toail
gl = Prochucts (A0}
Taasil -
-0
¥
Fomsd carbon axtraction (0] Fossil carbon storags 0]  Diogenic carbon storege [-1)

INA F R A RFE O E 1 200 Mt, D H 5 200 Mt (TEFHEMBELIICEY S, KBS
B RFTHIMICE Y IrSh s (=& E LT-200 Mt C),

b _— R fRE OF-IE & : 800 Mt, = @ 9 5 600 Mt (355 7y il il O R F e T #F (EolL)
W & (=HEHE L LT 600 Mt C), 200 Mt TR FHamHlihic iy ézm RARZEEN 5
B KEFTHIMICEY iR (=H:HE 0 M),

Gt AEER—AOHEHE 600 Mt — /A A X— R RFEOITFEE 200 Mt = REHEH
400 Mt

FUVA 3 (NAAR—ARFERMITIRS - DB 25E6) DX
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Blege=1ia carson upiaks |-1 Bogenic carbon emission [+1] Fossl corteon smission [+1]

[ ]

Bhon-Ived Producis @0%) ) + B
Caibon Bupply

Fossil garbon et [0 Foasil caron stonage f1]  Floganic norton shoage [

IR FR— A RFEOYLILE : 200 Mt, D 9 5 100 Mt 125 MmO BoL 2t Sh (=
HEHE 0, W & HEHMERZE S D), 100 Mt (3 EFHMELICTEY S, [IEEEICHEL
FETHMICE irE s (=HEHE-100),

B _— A RFEOEIEE : 800 Mt, T 9 B 500 Mt |8 7 il bh O Bl 5L v f& T 1 (EoL)
Wi s (=HEHE S LT 500 Mt C), 300 Mt X EHMmELAIC Y Sh, KELEHICE
BERFTHMICEY IS5 (=HEHE 0 M),

ARt b= 2 OHEHE 500 Mt — /A A _— R RFEOATEA 100 Mt = REHEHE
400 Mt
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