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Theme 2. Carbon stock

Principle | Principle: CORSIA SAF should not be made from biomass obtained from

land/aquatic systems with high biogenic carbon stock.

Criteria Criterion 2.1: CORSIA SAF will not be made from biomass that is either
obtained/extracted from land or aquatic ecosystems converted after 1 January
2008 that was primary forest, wetlands, peat lands, coral reefs, kelp forests
seagrass meadows, estuaries, tidal salt marshes or mangrove forests
contributes to degradation of the carbon stock in primary forests, wetlands,
peat lands, coral reefs, kelp forests, seagrass meadowsstuaries, tidal salt
marshes or mangrove forests as these systems all have higarbon stocks.
Criterion 2.2: In the event of land use conversion after 1 January 2008, as
defined based on the Intergovernmental Panel on Climate Change(IPCC)
land categories, directland use change (DLUC)emissions will be calculated. If

DLUC greenhouse gas emissions exceed the default induced land use chang

(ILUC) value, the DLUC value will replace the default ILUC value.
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" ICARUS ®k SOpE. Twx &

" ICARUS 2 International Cooperation for Sustainable Aviation Biofuels, p ¢ " o ~
T p0Ot Y o0 SAFTVwe ok SOpEs 2023 Twx 3 hxnmKY" 1" Hp
Pbll 6R p 0 06& vy Ol j ©0s TIxtA 6 ooMU'@ivyOljO©p

Py

"' 3 s Hydrothermal liquefaction, HTL x_ T WU Ho P R
30NJuk.1 67 pPUeHYKA. n’ °° ASTM/D7566 Annex A5
Hobbll 64 pRY” CI 3’ FT> .’ ASTM/D7566 Annex Al
nK{Y*
Hydrothermal

liguefaction Biocrude oils to SAF

D e

Biogenic Isobutanol to SAF,

[e sl dgelom production
\a its)
\_E‘ D
7 AR e Y Su slamathv assessment
; 5 i (Technical, economic, environmental,
PR sacial)
Gasification Syngas to SAF Best practices
Biomass mix -EI*I | =
croppring
Sl =

Y ICARUS
» 52 ICARUS®K SOpEx 010- S

ny" ICARUS | Y xdv mKUY” Economic analysis of selected SAF options
s 2025 30Qx J0BTw" HSHebbll 6 ppUYGzO6 066
Qy "HobR .601)©ppBY JTVvMo™ HobP . TwSAFYYXE€
Kum. DT s Biomassto-fuel efficiency’ BtFEx wo EI EY 5-1"" 53mK
J*'s Tzanetisx"™ Q" SAFY Q" TP o Mx
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BtFE CAPEX OPEX Costs
EUR2024/GJ | EUR2024/GJ| EUR2024/GJ

Forestry residues 36% (Jong 2018)
Timber residue + Glycera NA 43 (Pedersen et al. 2018)
Residual wood 65% 33 (Tzanetiset al. 2017)
Residual wood 75% 21 (%) (Tzanetiset al. 2017)
Forestry residues 28% 22 27 50 (Magdeldinet al. 2017)
Forestry residues 50% 17 16 33 (Capaz 2021)
Forestry residues NA 33 (Zhu et al. 2014)
Forestry residues NA 4 24 28 (Nie and Bi 2018)
Forestry residues 69% 27 (Hansen et al. 2019)
Y ICARUS
Y Ho b bll

|

CostS in EUR,,,,/G)
= o w
o S ) )
¥ _-
%G _

5 & A A » N o
AR A v ¥ WAyt » o
& Q?’Q NN N g S Ned % ’\’D N 6‘h &P Q"> ’\’Q D'&
2 S > 2 ’b » 'n %' P > 2 2» & » ? ‘(\ 'n ’b fo‘ > 'n' 'b-'
F 5 7 & T & & 0‘? zx’ & Q& Q CCA Al S 7;” o & 9\‘ & &0 & G &
¥ [ & o > & £ 9 S ? & ¥ X o o7 & X & ™ x & £y o o . e
& & £ F A& & & AS & p < (o) < > P < > & <& &© < <& & S < o
F g A & o & @ R T P S S P S
@ F & B <€ o & & & g @S
~ <V & _]\b R & #b & 4@
S 9 PO e F 8
& F 8 <
S o
& <
mmm Lignocellulose raw materials B Sewage sludge m—Food waste W Forestry residues
m— Manure ——Average, Lignocellulose — Average, Sewage sludge ——Average, Food waste 3 ICARUS
——Average, Forestry residues —— Average, Manure Fossil Kerosene Price 2024

~ 53 Olj©p "Hobll . TwSAFYYX BFEwoe EI E

Ol j ®p " oWYKN.u/eKN. n, TwSAFYYX BFEwo EI Ey 52
XpZdnKY ‘s sR2Qy" MybF 2 HobeKN. no x

52 Ol j g " oHWYKN.ule KN. n, TwSAFYYX BtFEwO

BtFE CAPEX OPEX Costs
EUR2024/GJ | EUR2024/GJ| EUR2024/GJ

Forestry residues (Brandt et al. 2020)
Forestry residues 52% 15 27 42 (Capaz 2021)
Y ICARUS

Ol j ®g CI 3 FT> " SAFxRn EIEyY 53xpIdmKy’
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53 Ol j ®p CI 3 FT» " SAFxn EIE

ﬁ 3 s 33
EUR/t

\
Forestry residues US Centric 2022 40.00 $ 37.98 (Ahire et al. 2024)
Forestry residues EU 2013 hp Pnn e 95.00 (Jong et al. 2015)

Forest residues EU 2019 nH®HO € 4223 (Dietrich et al. 2024)

Forestry residues EU 2020 nH®PHO € 4223 (Habermeyeret al.

wood pellets 2024)
Woody biomass US Centric 2014 95.60 $ 71.95 (Diederichs et al. 2016)
Forest residues US Centric 2017 90.00 $ 79.67 (Michailos and
Bridgwater 2019)
Dry waste wood US Centric 2020 50.00 $ 43.77 (Kargbo et al. 2022)
Forest residues US Centric 2011 95.54 $ 68.69 (Wang et al. 2021)
Y ICARUS

Air Transport Action Group * WAYPOINT 2050

Air Transport Action Groups AGAT* 1 WUY” WAYPOINT 2050 s 2 2021 97Qx
f YTZIMo" R &4a TwA® YHobbll SAP U. E SAK X pgxaab
FrpP€auny 51.7Mtp 1 nboMU"’

(o):] I Ymyg" 2025 2050 xn - TV SAFEI Es $tx Y  nboM
U 81 0" axOxTx SAFEI Epy" | H3 s 2030 ° $100/t" 2050

$200/tx 62 OO KAEEI E66 BU' OxT xOW.x ¢ 2000 ° 2019
X SOAE 3gXx0D s $314/t © $1415/txx 6 GoMU'vQOU"d ¥ |
"Hz 3§6— BUA>" Wx SAFy & 1T YSOAE 3sp aGyxo
MEI E MtoUp —Nuwbd"
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ALIGHT Consortium 1 WY ” D3.3 Report on environmental and operational benefits of

SAFs 2023 2°Qx my" Y Hobbll SAFxxpThopu GHG Y 63 Y
W=t | 6 oMU:s P Amy"d « AT " xOXTFIMyboMUyY"
Y 9 boMBga4 BUYx
579”0 =« " CI 3 FT>» " SAFX X Thepun GHG Y O60xT
S0OFXMKY‘m C.1 (AT Y Y g 51gCO2eMITKYY"]
"SAF &4 X 2T M"GHG Y Y =2BUYpM=b Y fbo MU "
§502eMM) o = GFT SAK LCGHG
' | 94
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Cl 3 FT>» SAFs 1 x El E’ GHG # g
" Techno-economic and environmental impacts assessments of sustainable aviation
fuel production from forest residues s 2024 8Qx my" Y Hebbll 6@ p0 6
t TZT UCI 3 FT> s GFTx " x SAFEI EwWoO GHG Y 6 | toMU®
# mX AQUssxpIdnKy®
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" 2050 Outlook for Forestry Residue-Based SAF in the Netherlandss 2025 8 Qx
ny" YSHebbll 6 pd6O SAF  X=k" ClI 3 FT> s GFTxp 3
s HTLx T WY EI E6 | oMU dzmy" CO26+ BUC. | - 00oMC
S 1ox Y“2boMUyY" danmy CO2v " — C. | x 6 1 BY’
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. K 3. blpl @ 4 >
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CH3 p 3.6 4.3% 8.3 10.1% €02, 24%
LPG 0.3 0.3% “ “ Fixed OpEx,
< icity, 16% -20%
H Q pYa. R N 71 8.6% Elecmclt-y 16% ‘ Lo 7%
coz 104.6| 127.4% 278]  33.9% e 2%/ \tax, 29— Capkx, 6%
_EIE s Mx
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IEA Bioenergy Task 39 " Progress in Commercialization of Biojet /Sustainable Aviation

Fuels (SAF),s 2024 1Qx my" -~ onf X TVE px SAFY Lo
356 | GoMU"
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. “ ton(TC Q 33
- - n ( Dbz
o f ($h) S DAI PD5 : \ : 5 (3/1)
Tlveo wé [ V<O wd
GFT MSW 30 0.31 40:40:20 2,944 1,428 1.63 0.90
GFT Forest residues 125 0.18 2,489 1,207 3.30 1.69
GFT Agricultural residues 110 0.14 2,317 1,124 3.80 2.00
ATJ Ethanol(based on corn) 456 0.60 70:00:30 662 316 0.87 0.79
ATJ Isobutanol 1,110 0.75 1,350 650 2.49 2.35
HEFA FOGs 580 0.83 55:26:19 w 448 w 0.80
HEFA Vegetable oil 810 0.83 ' 456 ’ 1.10
Pyrolysis |Forest residues 125 0.28 44:28:16:12 795 384 2.04 1.30
Pyrolysis |Agricultural residues 110 0.27 795 384 2.08 1.33
PtL DAC CO2 300 0.24 40:40:20 2,266 1,313 4.02 3.60
PtL Flue gas CO2 50 0.24 2,156 1,249 3.14 2.70
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