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The aviation sector (passenger and cargo) carbon emissions in 2022 were 784.5 Mt, 2.1% of the total
Abstract  gmissions of 36.8 Gt and 9.8% of the transportation sector's total emissions of 7,950 Mt

Domestic flight (in Europe) is found to emit the most carbon among transportation vehicles, with carbon
emissions of about 6.2 times that of conventional trains and about 1.5 times that of vehicles

The commercial aircraft market is expected to recover to pre—COVID-19 pandemic levels in 2023, with
the number of existing aircraft fleet expected to grow to around two assignments over the next 20 years

Among the carbon in the aviation sector, The International Civil Aviation Organization (ICAO) under the
United Nations, the main international cooperation organization in the industry is the International Air
Transport Association (IATA), and the Air Transport Activity Group (ATAG) as a coalition of industry experts

Major companies in the commercial aircraft market include The Boeing Company, Airbus SE, and the
two top aircraft manufacturers produce most of their civil aircraft, drawing attention to their activities to
achieve carbon neutrality

Boeing and Airbus have established separate governance and formed a carbon neutrality committee to
achieve 2050 carbon neutrality, develop new aircraft with low and zero carbon emissions, Introducing
and expanding sustainable aviation fuel (SAF)

EtASE(Net Zero), SF8E(Aerospace), 2Y(Boeing), BlO{H{A(Airbus), ICAO(international Civil Aviation
KEYWORD Organization), IATA(Internaional Air Transport Association), ESG(Environment, Social, Governance)
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(Source: International Energy Agency )

1) International Energy Agency(2023). http://www.iea.org
2) Zhu Liu, ‘Monitoring global carbon emissions in 2022’, April 2023, Nature review, Vol 4 205-206
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(Source: Department for Business, Energy&Industrial Strategy, UK)

- IEjoIM HISEIR| g8, Ex, XFS Ol8oidE 2% 449 B HEES Al 2 21, g5H2 &
248.6Kg, X2 2f 114Kg, = o 26.2Kg2| OMSIEA S HiE
92 Ui OJS0 23t 5 B4 IS ALKTIION HERIT)D
SHIX| : O] (T2A
| E RS DESHESEANSY  BSITYOE A9

2X| : W22 (EY
=X HISE (5Y) kel 262 1146 2486 [iter] 179 509 614
280,0 o

EUR 9411,
@ ICE 612, 210.0 52,5
ICE 549
140,0 35,0
SYX} (1.59), 70,0 17,5
Ci™ EURO 4 .
o N 0
O CDG — Tegel, Berlin @ e 0 @ e Q

(Source: Eco Passenger)

3) OIFH 2| 29, g&7| HIF T A= AH| 24 2 Tier 3 & MY (527 |&Hs158|X|, 2014)
4) Department for Business, Energy&Industrial Strategy, Greenhouse Gas Conversion Factors 2019, UK
5) Eco Passenger, https://ecopassenger.hafas.de/, 2023.10.31. Paris(France) to Berlin(German) AlZ2{0}4
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3,230

1240  Grow New-build
23,680 Grow

2,510
EORLI New deliveries

Conversions

Replace
Stay

Stay (incl. 2020-2022 deliveries)
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Beginning 2020 2042 New Deliveries (2023-2042) Beginning 2020 2042 New Deliveries (2023-2042)

(Source: Airbus GMF 2023)
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6) Custom Market Insight, Grobal Commercial Aircraft Market 2023-2032

7) Mordor Intelligence(2023), Allied Market Research(2023), Coherent Market Insights(2023), etc
8) Boeing, Commercial Market Outlook 2023-2042

9) Airbus, Global Market Forecast 2023-2042, GMF 2024-2042 Presentation
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10) Brand Finance 2023, “Boeing and Airbus Maintain Dominance at ....", 2023.5.6
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. UN M5t ZH2IZHEE7|FH(ICAO : International Civil Aviation Organization)= Hl41Xt 2[21= £3(2022.10,
2EZ|2)0|IA ‘Net zero for 20650‘S Mot/ |= &t
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- ZHEEEAMMZIEHT(CORSIA)E AMTAH(~2023, RFLE ZH04), 154741(2024~2026, RHE ZH04), 26|
(2027~2085, QI Hoj)= HHKOR NS/ 00 2023.1 7|F LHERIRS Ef510] & 11574=0] Hofst
T QIOn 20244 17X & 12674=20| R0{3t 0f&12)

« ZHEZ2483|(IATA : International Air Transport Association)= 77Xt A& £/2](2021.9, EAE)0IA
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~ IATAS B M7 Bi2MQl0| &
H A 120742 31870 &3

B, TR W, Y9 BESHS SBARI0| WHT HOIS G 2S5y
P} 71023, 108 7m)3H UAS
- IATAE S5 20F ERAEE DS ol ORIL71s6t 8k HZ(SAF : Sustainable Aviation Fue)AL, @Al &
BIPKUGED| % 44 BIED)E SIet RED SH, (G212 QII2to] 221 E0] Q10| RAXPI AT 83 15
212 4, E T T M7 IS 52 et ol As B2 201 S0| L3t 2|
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Milestones Towards net Zero

o [ sy e ERIME
97% offsets
2025 381 Mt | 2% SAF - Z|A 6U2F EO| SAF it
1% improvement above BAU*
93% offsets, -

ol

F27101M2] 100% SAF ALE

— St S2AM o =
2030 | 979 Mt | 5% SAF i %i‘oﬂcjf féé’, ;g
2% improvement above BAU AT 0|E F=XI(ANSPs**)
77.5% offsets - O ADZO| 30%Z ZUAA|T|=
17.5% SAF 7|%7H”* 3 Mg
2035 | 1,703 Mt 3% improvement above BAU | - &7 & =4 57| &Y
2% CCUS*** (KIZAIE, 50~1004 712, 30-90% HI3l)
44.5% offsets - Ex LN S35+54 H|GHy piie)
40% SAF, )\I71H|'-f‘ 3*—7'—H7|I_9]u]'—o’§§|c|;f°|'g})\|zl_
2040 | 3,824 Mt | 7.5% Non-drop in fuel B x17|E||:|oAOA ér:r__7| Emu il
5% CCUS o o een e
3% improvement above BAU (B7161, 1001504 w2, 45120 BI%)
55% SAF
24% offsets - NMEA MY F NMEA A
2045 | 6,153 Mt | 10% Non-drop in fuel MAI 22 M22 oUHX| 27
5% CCUS Zost olmet &2 Jts
3% improvement above BAU
65% SAF
13% Non-drop in fuel
2050 | 8,164 Mt | 11% CCUS - Q7h 4,490 2|9 SAF it

8% offsets
3% improvement above BAU

* BAU : Business as usual
** ANSP : Air Navigation Service Provider
***CCUS : Carbon Capture, Utilization & Storage

(Source: IATA 2023)

12) CORSIA States for Chapter 3 State Pairs, UN ICAO 2023
13) Net zero Carbon 2050 Resolution, IATA 2023
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Finance and Technology & Sustainale Sustainable
Governance Future Mobility Aviation Fuel Operation

o a7k 42 FT5HT US

on

Policy Customers

- B jits BASRI s K87 s 2HE DXIE71S5H 2(Sustainable Operations), @ A1 M7 &
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@ Y U YRz 2y
Sustainable 2022, MMHE U HMOIUK| TS 7S
H 0, AH k=3 - [y (=} =
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Clean Tech Mok IS wvisk ermex) - Concept of Operation2| Z7H Al
® %Xﬂ ZIBHRAIRIO| 2050 EtAZE - NASAZEE| TTBW (Transonic Truss Braced Wing)
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o seE AKIZ19] T 2 AIRHIE FEAE M
= - Boeing Cascade Climate Impact Model 7Hgt 2 274

% TTBW(Transonic Truss Braced Wing) 2 "M% E2{A EZ JI1,2| 2J0|2 gIHe| 7I12Z0|7t 21 Z2H|7t =2 §20| /IS,
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2 IEL1E 50| LRBS Hiot

- O 37| 2wt Aol 737 Max, 787 United =RUE Stll Pa AEH H BHAMIES| 16% ~ 25% 24
=]
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- @R &8N 222 YBUE H(ATM : Air Traffic Management) ZHOIA &8 52| 8501 SXHIS Saf
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14) Governance and Risk Management, Boeing Sustainable Report 2023(p.13), The Boeing Company 2023
15) Sustainability Goals, Boeing Sustainable Report 2023(p.12), The Boeing Company 2023
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T 737 MAX 787 777X 777-8F
EbA QI Oz AL ZHAZE 20% 25% 20% 30%
=l i Next Generation 737 767-300ER 777-300ER 747-400F

* Airbus SE it= XI&7tsH HOME XIEEO 2 MZESHY JUCH O 0fjofHAL] X[&7Ks4 & 0AIZ, 0l
AN M HHEAA SO 2610 £2510 AS
- Ol0{HAE FEZES U X|&7 s QI23|(ECSC : Ethics, Compliance and Sustainability Committee)2l 10
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(EnC : Environment Executive Steering Committee)S A1417)
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Board of Directors

(RB7ksY BY 25)
\
Ethics, Compliance & Sustainability Committee

(Y& 4 X7ty 2I@s)

Executive Committee
(R&7tsds M2t 45 2 Z45, ™ 2 H2 JA)

Enwronment Inclusion & Product | Occupational Health AU nghts, Eluinces Intlegrlty,
Executive S Sustainable Supply Chain
) Diversity Safety and Safety ; 8 .
Steering ; Direct cascading of topics
. Advisory Board Board Governance Board : ;
Committee to the Executive Committee

- 0l A= 20151 CHH| 2030H7HX| 2A7HA HIEZHE 63% E0I= S H(Scope 1, 25 71| QUCH 20224
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