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® o, R DMZEEA—N—PEFRBUAENESNNTDATAG (Air Transport Action Group)
(X, 20209 (CIHR DM ZEZEROURZEE#N IS 3>z F eIz Waypoint 2050 123K U. il
ZEREFCHUNT, 2060~2065FFTIcPO- ISV &R I DI 7 1E~. 2050FERFRT

DIRRFEDIEDDIERDIS5, SAFDOSIFFEDELEEBENTLD,

® 5. HRDSAFHIGE(L. 2020F KR T#I6.3BKL (tHFD> 1y MNARHEISE100.03%)

ATAG HiliEFHFDOEES FYACED|

£0-ISv>ayEROPEE/CA(SAFFIAN 2135 —2) ATAG R DEHSAFEERDHE(E

Year 2020 2021E  2022F 2023F 2024F 2025F 2026F 2027F 2028F 2029F  2030F
F1 000 tonnes 50.4 80 376 1,092 1.877 3,071 4,299 4914 6,142 7,370 9213
m litres &3 100 470 1,385 2,344 3,837 5.3 6,142 7,677 9.212 11,518
% of fue 0.04% 0.15% 0.4% 0.6% 1% 1.3% 1.5% 1.8% 1% 2.5%
F1 high 000 tonnes 95 562 1,632 2806 4591 6,427 7346 9182 11,018 13773
m litres &3 mne 703 2,040 3,507 5739 8,034 9,182 11,477 13,773 17,216
™ % of fuel 0.03% 0.05% 0.22% 0.6% 0.9% 1.5% 2.0% 2 2.6% 1% 3%
S F1 high+ 000 tonnes 166 978 2,838 4879 7984  NM78 12774 15968 19162 23952
- S mlitres 208 1222 3,548 £,099 9,980 13,972 15,968 19,940, 23952 29,940
— 'y % of fual 0.09% 0.4% 1% 1.6% 2.6% 3.5% 4.6% 6.5%
. PFunCtiDﬂ Fulcrum E','\'cr}u SkyNRG Velocys At least 30 additional facilities [or expansions] anticipate
facilities 1T B INLI 1UK) in the 2025 ame
lexpected T
5 LanzaTech o
date 1o star WA Red Rock iy
d..-"'"-_r s producing] JEUl (s T
e UPM Gev
5 wsl us)
Neste ECB
156G expl [FY]1
o Marathon Total
Wel-IEro T sl [FR)
I"@ psol Preem
L [cal [SE)
ST hillips 66
SEl us)
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W3, EIftE, HEESHIREROFOLEU TSAFEAIEST T, EIESAFOEESH. EEAHIDIB
R E N

® JALZ. 20504EDCO HIHERECODBRERCHI T, B - i OEFEM TR OHRHE(C
Nz, SAFD;ERA (COHLBANDET S =45%) ZZFTV3.

<ANA> <JAL>

ANA HOLDINGS NEWS ) Esam 2050F DCOHFHEXRBE L OICMITT '
2021%4826H HLABASEHFEEBUONIERRDLHIC, 2050FENBITEREBET @
(B8)
- JALY V—7OCO S EXE LA R -A—F2 v 7
o REIREEE : [2050FEE TICMBMOERICSIT3C0, HHHERELO) CO iR (Fh> COMFH~DEE
o PHIEREEE : [2030FEE TICMZMOBRTRET 5CO,JHIERER2019EE L —T 2EOMNELT (28H) | 1,200 memm T

203035357:0)#%; Efﬁa” mmm "

o EESAFOERBEH - EEFFBEICAD T, SEERENICBELTEVNDET

y 1,000 § AP BEA~O
B3 : 50%
o hEHIEEEIE 200
73 2030 ERHEERE 2050 EEMEERE . EROTE : 5%
REROERTRETS
1. | — 2019 FEUT (XEH) ZEP0 (BEEH)
Coi mﬂsﬁs I 400
| Ao TRETS A
2. 2019 EEL 33%BL LR RE0 200 o
CO, HHEE HEt .
CO L EXE N
3. | ERSORSE 2019 $EH 70%L &R £0o 0 = =
2019 SFEFERE 4.6%% R 2.3%5U T ICHIR (Fy2019 2029 2030 2039 2510 ANE 2050 )
4. | BRRBEORERER _—
3.8%EUFICHIM (2019 FEHBERE 5006HIH) ARBEM~OEH LERRFNOGREEEEAL, R0 RAECEHE L OFRAEE - AR EEA
N p— EMOTH B OIS (JAL Green Operations) (IR, HHIYE - fieait - DBEELHE, ERLETHBEIL
ANAZIL— 7 (FZE O (S5 C B BB DRI \SAF (S A CO BEH B IR DL ICIER TLET. SAFZ0ER  BEEHSEEETAT—2HAS—LOBMICLY. SAFIOBRBEARET S L L b RN IE
EEEEOER. T L TEROMEERNCO, B SHIHICEH L TL < B ICFSAFQEE LR ST MRS N OREN B LA ROCOL B L R A L AR A = b — Nel Zero Emisson (I ©CCS(COBE s £ E R )
BERTREDBUTHD, TORICIEESAFOELER, BEASHOEEANLRORATSHS EEZTLEY. "2 Sustainable Avision Fuei = (L H

() EEX3sBamzEE Mo CHiaCoHiRICEIREs (382E) 39
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® JXUNIMAZE. ATy MinZE
SAFaSEREALOIRE

<BRRI7SA > DHE>

YyMRRERE
(FEA#K)

oLk

CO2 Hi
Ak ]

&=H

. IAG. Finnairh'. 2050 F Tz 0L T EEIEZHEK.

;x 715. ANY ~ A\Y
P E. TR - Ei21BU T, SAFOE A ZEHDIENZTHH D,
ﬁm?r::::n United Airlines Delta IAG Lufthansa KLM:*:AirFrance Finnair
£91,700 FkL #91,600kL #91,6005 kL £91,200 kL £91,300 5 kL £91,100 FkL #9140 kL
20204 LLF% (& 2021"’35&@ 20201 A5 20205 M 5D 20304E(ZC02 20?55$@:
=2(- RIRCO2HEHE (2 TOERKD _ — . - v CO2HEH
B - e ROT7 | 20054E L A15% | =
—a—k3J)LE [ubk A15%
2050 F Iz -
100%GHGH! % (# fgggfﬁ;ﬁ oF 2050FETIZ  [2050FEFTIZ  |2050FETIZ 20455 F TIC
PR, MEH S EREL fCO28EHE |CO28EHHEZR |MCO2BEHE — Hh—ARo=a—k
BT, SAF. * |20054E Lt A50% |Ryh¥DO 20054F £k, A 50% S
Ly)
F2tvh)
GEVO. NESTE. GEVO o
B ‘g"lr'd E”;g%%% Northwest LanzaJettte |[ELFAERH.  |NESTE. SkyNRG gg;;ei@ffé
%,;J erume == Advanced Bio— |EfZEZEH World Energyh | &EDFZEZH E o ﬁ?r%{ﬁ%ﬁ
i Fuels&S8:E 2244 DA nereyrTe A
i F|_ ig _— — i — o
Deloittett &SAF
Certificate EIF(E | _ _ _ 3R [E1TSAFRE |SkyNRGEIRIEL
NABSAFEEAR AY—ERFY |=H—EX
F—LDirh ET
Eglcr:r:_&:é% Northwest 1)L Vel Power—to—Liquid J BX I Flightpath1
HEFA+® B A e A s |Advanced Bio— | Loy OOY° |cousmE#H |ZoTFIIHE |-
Capture|ZHUHE T L LEHE, HY 5
NYFr—|CH S Fuels&ciE1%E S

(L) EEXIBammzEiEMDEFCHEIT2COoHIRICEIBIRTS (561E]) &Rl

W) TP SA > ARERNELD=EHE
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® BRABZETIE. SAFICHU THFBIFESIE. BHiEIESOTEIRBELEC TS,

Fi&

BiE

KE

DOE (I*x
F—4)
RE

202154 88HI(C. fZERAWEBERDERIA N ARCO,/\( ARBIDOFFEIC6,1407 $ 21Ut 3 25TE
ZFRRo

2021%5814H8(Z. ARPA-EZBU/\A ARRBIAEETOCRICBWTREET 2CO,ZHSUDDAES=
ZERRACIZATITOSTI M2 154HRIR, 3,500/ $%HLH

20305 F CICSAFAE=ZFRIZ0END> (#91,1408kl) U LSBT R Lz BIEUEEFI
SOIESTTEIEE N R 2y SIOWS AN s VWAL i 3

SAFJO> 1) NRUELER E 2 ZIE I DILh(HEZB4A B RILICOF R EE IR

SRUE U

2020F11H188(MJ) - EZEEdn |2 UEDH DI DOFEERI 10-Point Plan|ZF%. 1,500
TR ROSAFRISZ B ZFRA, 2021F3~4A(CAILZITL). SAFRISRMINDERZZIE,

R

RRMES
(EU)

HyFlexFuel : BRIPERIOEELFES LRV, FFEDMIsORE R Z2{H 9 L5 (CEIE T E X
A (ERRZSD) 2AEIIMFEFREIO> VN (4RI, 504H51-0 (600BRL) o R
4Y®Bauhaus Luftfahrttth1—71%—HK)

HIGFLY (Higee to Furanic-Based Jet Fuel Technology) program : a5, HrIFED
JNHA, FBIEDZE., {XIREF(CHAMIMIEMRE, SESFERIETBOAKRE) (1 ANYANSSAFZ &S
FuiES (EU) H5400/81—-0 (4808RRIL) OBIKEZSZF. ASAHDTA> MR—J1>TRIK
¥ (Eindhoven University of Technology)h'£i&

(Hi88)

« https://www.energy.gov/articles/doe-announces-614-million-biofuels-research-reduce-transportation-

emissions

« https://www.whitehouse.gov/briefing-room/statements-releases/2021/09/09/fact-sheet-biden-

+ https://avinor.no/globalassets/_konsern/om-oss/rapporter/en/avinors-annual-report-2019_en.pdf (p16)

- https://arpa-e.energy.gov/news-and-media/press-releases/us-department-energy-invests-35-million- administration-advances-the-future-of-sustainable-fuels-in-american-aviation/ ' '
dramatically-reduce-carbon « https://www.swedavia.com/contentassets/27ccd93d09b8494a952af82b8f648f5e/saf-incentive-2021.pdf

« https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution/title + https://cordis.europa.eu/project/id/764734

- https://www.ainonline.com/aviation-news/air-transport/2020-11-19/new-focus-saf-uks-green-industrial- * https://www.higfly.eu/project

revolution
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ixZFR{CICRTIETTR (ABNEFhEIN (BE)E. 7k3F) DLER)

® SAFOFIAE. MMZEHADLZEED)\A RS NEOBMFA YIS 2EZSLRS (AN FEE
B<)  IMZEDTTORKFELERIRIFEODBEHBEROVED.

® fNZEDEF O ZFRILICMIF T, BEMEO/KRFIAFORERMERT . UNLEBHS, B
{EXOKFERABI T (3, LEBA)/NBUR R A OIEEERE C DFIAD IR THD. EFEREROLI *_ﬂ
hORIEEEDIEAR(C (T RAAR THESAFOFIRIEBEARET R,

<SAFt#ziie DLEB>

Comparison vs. R -
kerosene ﬁ Biofuels (SAF) @ Synfuels Battery-electric @_? Hydrogen S O E " E t:blﬁ / ﬁ L/
A | OFayF Ao Mk (BETEHTE)
F | xERICHEY
Commuter
<19 PAX
) Maximum ranges ﬁ
?g_%'g';ﬂx 335?05%%;;0&%22; No limitation of range E‘Z O*ﬁﬁi EE ﬁﬁ t :EJ' ﬁ'ﬂ] Bﬂﬂ L/
density ;lﬁ oroy7- AP ABE (RIEEELNTE)
g?ﬂ%—g%ﬁe Mo limitation of range No limitation of range
O/NE! - 55 EE B (1,000km LA F) TIXEA
Medium-range == Lk
166-250 PAX Revolutionary aircraft '?!?- QL o . . -
Not applicable designs as efficient iﬂ X IJ\EE - %EEEH’EU\J:O)E%E - Eﬁﬁﬁli%ﬁ
option for ranges “: Ap
Long-range above 10,000 km Z:EI Be
>250 PAX XFICEEA O ITSDEENDLE
Drop-in fuel — no change to § Drop-in fuel - nochange to  No climate impact in flight High reduction potential of 7K
Main advantage Vv aircraft or infrastructure aircraft or infrastructure climate impact %
B EIbLYLIRRE - BERLLICHE
[ —_— N — SN
Limited reduction of non- Limited reduction Change to infrastructure Change to infrastructure gl‘c,': X %ﬁf:[\§1%4>770)¥1ﬁ 75\%‘%
Main disadvantage X CO, effects of non-CO, effects due to fast charging or *g%
battery exchange systems

(tH#7) Clean Sky 2, FCH2 “Hydrogen-powered aviation”
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