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Source: International Energy Agency (IEA) and Krungsri Research
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1/ https://ourworldindata.org/global-aviation-emissions
2/ International Civil Aviation Organization (ICAO)

3/ https://www.iea.org/energy-system/transport/aviation
4/ https://www.caat.or.th/th/archives/81071
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Requirements

‘ Participating State in CORSIA - - -)- = = Route subject to MRV of CO, emissions

. Non-participating State in CORSIA - b)- = = Route subject to offge'gting requirements
and MRV of CO, emissions

Source: ICAO

5/ https://www.icao.int/environmental-protection/CORSIA/Document R%20Info%20Data%20Transparency_Partl_11ed_web.pdf

CORSIA


https://www.icao.int/environmental-protection/CORSIA/Documents/CCR%20Info%20Data%20Transparency_PartI_11ed_web.pdf

2) AaRMUUARIUNITTALTEANS LAY (Offsetting Requirement)

v
o 1=

sausit) 2564 gl wnananistuvinisiiuszuinedssinauarlsagaisuauiundnusininaln CORSIA
fvuA azAataLTe (Offset) méuauﬁ'anzimchumsdm@umé’uaumsamﬁlﬁmmgﬂu aei9lsfin NstATeay
TRl s Tussudnatssinanidngan CORSIA Haaadls (Participating States) Wi vnifunsTiussudnassinad
Aeladavits vidertanads lidndaunnssaaniald CORSIA (Non-participating States) azlsigniisdulinimaafuan

widamsiaeAniiunts MRV (nwd 3) Taaananistiuindnanaasfasagaaisuawn 3 U usdsiasin MRV yntl visil Taned

o o tai tai £ o 3 o o [ al Y Y 1

aAtyMinaadasiudaisAunisaamaafuaull 3 4o laun
. . e o 4y . .4 -y

o mavtaaYnla: YTunuafueuiatenisdunile) sesams azaunaindiuiuafueuiaenisiviulaes
Tuusiazdl gouivansinisiiulanreinsuauTavRgAaIuNssun1siussuineilssina (Sectoral Growth
Factor: SGF) 14 ICAO azAuinudnsnsiiininvesarsuenanidunianisiuniels CORSIA WiauiuAiugau
X A aal ° & ° o a Y o a P ' -

(Baseline) Tuusard Inedanisauantiavyinlignanisiusine desfuiateusuunislasamiuaunindndou
nstaesAfuentenuialiaLiLitgRaunssy wieeaiEanlddnduiu "avnsulingeusinuu 100%" atndls
Annu sawstt] 2576 Wil dsunainnssnmeazauainansinisiiulnuasnisdaagansuauaasgnanig
fuwsAazua (Individual Growth Factor) Tudmdau 15% faNiLnNIetame AL MaNNERIINTLAL IR 899
|RAUNIIN (SGF) BN 85% (N0 4)

NN 4

nsAuIMSNNTuAISUauNAaNsTvART AT e N1 lA CORSIA
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offsetting = emissions subject to X

requirement the CORSIA
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Pilot 1st Phase 2nd Phase
15%
Individual
100% 100% 100% 100%
Sectoral Sectoral Sectoral Sectoral
Growth Growth Growth Growth 85%
Factor Factor Factor Factor Sectoral
Growth
2021-2023 2024-2026 2027-2029 2030-2032 2033-2035
N J

Source: ICAO and Krungsri Research
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Verified Carbon Standard (VCS) Way Gold Standard (GS) m"nummgmﬁmmmlﬁmLﬁnﬂiu?:ﬂ:ﬁ' 1 (2567-2569)
FNLsznA ICAO nu HunAn 2567 aflifie 2 1msgn Iiun American Carbon Registry (ACR) ua Architecture
for REDD+ Transactions (ART)
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6/ A1fUEWATAR (Carbon Credit) AeLBunauingGaunszanfianawieriniivldannisilassnsasfaEeunssanidladieuiunsdinssniiiugsia
m3nf (Business-as-Usual: BAU) finreiilusiuansuanlneanlaifiani (tCo2e) tnenfiunaiusasidfunisiusasmaumnnagusine
(8uunAN ‘AFueuATAA NalnAdaimanaaueaEiu 1AM hitps:/www. krungsri.com/th/research/research-intelligence/carbon-credit-2023)

7/ https://www.icao.int/environmental-

protection/CORSIA/Documents/CORSIA%20Eligible%20Emissions %20Units/ CORSIA%20Eligible%20Emissions %20Units_March%202024.pdf
8/ https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-Fuels.aspx
9/ https://www.caat.or.th/th/archives/81068

10/ https://www.icao.int/environmental-protection/CORSIA/Pages/state-pairs.aspx
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https://www.krungsri.com/th/research/research-intelligence/carbon-credit-2023
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Eligible%20Emissions%20Units/CORSIA%20Eligible%20Emissions%20Units_March%202024.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Eligible%20Emissions%20Units/CORSIA%20Eligible%20Emissions%20Units_March%202024.pdf
https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-Fuels.aspx
https://www.caat.or.th/th/archives/81068
https://www.icao.int/environmental-protection/CORSIA/Pages/state-pairs.aspx
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Pilot Phase 1%t Phase 2"d Phase
Period 2021-2023 2024-2026 2027-2035
Compliance Voluntary Voluntary Mandatory®
CO, Emission Baseline 2019 Emissions®? 85% of 2019 Emissions 85% of 2019 Emissions
Number of Participating States 88(2021),107 (2022), 115 (2023) 126 (2024) All except LDCs, LLDCs, and SIIDs
rNec;clijfii::;:::t:f final offsetting By 30 November 2024 By 30 November 2027 %3360 November 2030, 2033, and
At ic SRS ClE 1 5 April 2025 By 30 April 2028 By 30 April 2031, 2034, and 2037

unit cancellation report

Source: South Pole, The International Air Transport Association (IATA), ICAO, and Krungsri Research

Note:

(1) Except Least Developed Countries (LDCs), Landlocked Developing Countries (LLDCs), and Small Island Developing States (SIDS)
(2) According to the ICAO, the total CO, emission for all state pairs in 2019 was 608 million tonnes

MNA 5

UszinAntanganlasan1g CORSIA

CORSIA Status

. Participating in first phase
(2024-2026)

D Participating in second phase
(2027-2035)

D Exempt from CORSIA

Source: IATA and BeZero
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Wasanndiununsdaasaisuauraaasvnssunisiulandiagluseausiiiaiisuniuan Baseline azviauan
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athslsimu lawdngsyeazii 1 (2567-2569) a1en1siius1e e azisuiimszanwulunsgaganifuany amun1swu
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o dao & oo 4 do ey o dy
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12/

san9AUNG1 1,500 auan'? wiaAmllusunuilssanm 2.3 uilusuneaarsansy e ICAO lilinsziinsunu

NsgaaarAMIUAAdI1 0.4%-1.4% 1978 lAesanenisdu

adednAtydue) Ndamansznusiasununisgage 1Aun s1aAsuauashni ldaage (CORSIA Eligible Credits) uaz

AMNFINNITOIUNTARAISUIANAINNSLE SAF (CORSIA Eligible Fuels) Tnans’ld SAF anadalisiununissageanas
16iTla 80-530 AumeannTaniy'”

WANANAWYUNIITALTEAITLEY (Offsetting Cost) WAY A1aN5HuFA19 Y] SeaauNBuAUAUNUINNISIA 189U uae
NIUgaUAISUAY (MRV Cost) wuriu lag ICAO ﬂi:Lﬁudﬁmam?ﬁuﬁﬁﬂn%m%mﬁunu MRV 9937114919 110-540 §11
AeaANTansT'Y 130319 4-20 Wuduumlutesd 2561-2578 ‘EmﬂL@W’]:ﬁ;iﬁ@mﬂmiﬁmm@mmqmemmlmﬁ%ﬁm
FURATRUAUYULTZNI 70% BRAUYIL MRV s desannananisiumanilianunsdrsuumunmenfusuatiieing
(CO, Estimation and Reporting Tool: CERT) 284 ICAO il Assiaaaauluszuy MRV 1931104 vt AUNUATUNINIUADL

azifluphldanadrAgyngsnaaanisdunuuiasesuuniy wesainnisnauaausassiiiunislaadileldunlaiuayyie

v
o

{70 ICAO N1l

11/ AR5 ICAO azimeung SGF 294i] 2566 ludaaifeunaianil 2567
12/ malszanunistnesuaennsedit ICAO uaz IATA Tag ICAO Uszanunisdnfiunmunistagaaisuewianuanels CORSIA

Azalugng 0.6 - 2.1 fiud s Tuanieh IATA pnansnifsananisgaselugeg 1.1-1.8 s

13/ https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-FAQs.aspx

14/ Committee on Aviation Environmental Protection (CAEP), March 2022, https:, icao.int/environmental-
protection/CORSIA/Docume AEP_CORSIA%20Periodic%20R
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Pilot Phase 1st Phase 2nd Phase CORSIA

Compliance Period 2021-23 2024-26 2027-29  2030-32 2033-35 2021-35

Global Airlines

Annual CO, emission baseline (MtCO,) 354 375 517 517 517
Annual CO, emissions for all state pairs covered by
264 424 646 672 693
CORSIA (MtCO,)
Sectoral growth factor (%) 0% 13% 25% 30% 34%
Total offsetting requirement (MtCO,/3years) 0.0 147.0 387.6 465.9 527.0 1,527
Total offsetting cost (mUSD/3years) 0 1,543.0 4,883.3 7,043.9 9,561.3 23,031

Thai Airlines

Annual CO, emission baseline (MtCO,) 6.8 7.2 9.9 9.9 9.9
Annual CO, emissions for all state pairs covered by
2.6 7.4 12.0 12.9 13.4
CORSIA (MtCO,)
Sectoral component of the offsetting requirement 0.0 0.9 3.0 39 45
(MtCO,)
I(r;:;(\;g:)al component of the offsetting requirement n/a n/a n/a n/a 35
Total offsetting requirement (MtCO,/3years) 0.0 2.8 9.0 11.6 131 37
Total offsetting cost (mTHB/3years) 1,092.5 4,178.4 6,476.1 8,759.8 20,507

Source: ICAO, Organisation for Economic Co-operation and Development (OECD), The Civil Aviation Authority of Thailand (CAAT), Thailand Greenhouse Gas
Management Organization (TGO), The Stock Exchange of Thailand (SET), and Krungsri Research

Note:

1) Annual emissions for all state pairs and emission baselines are estimated, accounting for international aviation growths in the pre- and post-COVID eras,
the increasing number of CORSIA participants, and decarbonization capability in the aviation sector.

2) Operator’s individual components are not applicable for the offsetting requirement calculation during 2021-2032.

3) Total offsetting costs are estimated using a CORSIA eligible credit price of USD 10 per tonne in 2024-2026, with the growth rate of 20% for each three year.
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https:/dl.parliament.go.th/backoffice/viewer2300/web/previewer.php , https://www.bangkokbiznews.com/environment/1068409 ,
https://iwww.infoquest.co.th/2023/297863

16/ ICAO (Last updated: 21 December 2023), https:/www.icao.int/environmental-
protection/CORSIA/Documents/CORSIA_AQ_to_State_Attributions_8ed_web.pdf
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https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_AO_to_State_Attributions_8ed_web.pdf
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Source: ICAO, The Civil Aviation Authority of Thailand (CAAT), and Krungsri Research
Note: Since January 1, 2024, the Thai Smile Airways has been merged into the Thai Airways.
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Million tonnes

16
14 Annual CO2
emissions for all state
pairs covered by
12 o) CORSIA (MtCO2)
e 85% of 2019 Emissions
10 116 °e, e®00cccc00cccccscccccne eeeeee Annual CO2 emission
. o® .
’.. ..-' 9.9 9.9 9.9 baseline (MtCO2)
8 ., e
..oo-ooooucot'.
6 6.8 7.2
4 Total
offsetting
cost
2 4,178 6,476 e (mTHB/3years)
1,093
0
2019 2021-2023 2024-2026 2027-2029 2030-2032 2033-2035

Source: ICAO, OECD, SET, and Krungsri Research

17/ Compound Annual Growth Rate (CAGR)
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Ea co, 2019 2023

(tonnes/flight) Number of flights Total CO; (tonnes) Number of flights Total CO; (tonnes)
CORSIA
Japan 101 15,251 1,536,886 10,176 1,025,464
Germany 286 2,186 626,222 2,180 624,503
Australia 176 3,253 574,002 2,665 470,248
United Kingdom 308 1,457 449,184 1,460 450,109
Singapore 29 11,256 322,178 11,329 324,268
South Korea 83 5,476 454,092 3,220 267,015
France 323 784 253,376 730 235,924
Sweden 318 778 247,286 729 231,711
Denmark 295 820 241,943 731 215,683
Switzerland 284 728 206,807 729 207,092
Indonesia 37 5,967 221,019 4,736 175,422
Malaysia 16 8,889 145,553 7,369 120,663
Cambodia 8 17,051 140,604 10,520 86,749
Philippines 44 1,460 63,622 828 36,081
Maldives 34 1,468 49,332 1,011 33,975
Non-CORSIA
China 35 64,470 2,252,838 24,654 861,509
India 39 13,775 534,569 11,293 438,249
Viet Nam 14 16,760 241,502 12,535 180,623
Pakistan 92 1,395 128,890 1,445 133,510
Bangladesh 27 2,040 55,626 1,685 45,946
Lao PDR 7 7,339 52,412 3,845 27,459
Nepal 40 1,458 59,025 624 25,262
Myanmar 9 12,046 114,225 2,621 24,853
Sri Lanka 34 1,338 45,687 231 7,888
Russia 227 418 94,794

Source: ICAO, CAAT, and Krungsri Research
Note: (1) Data of selected participating and non-participating states in the CORSIA from 2024 onwards.
(2) China includes Taiwan, Hong Kong, and Macau.
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18/ https://www.adb.org/sites/default/files/publication/656086/carbon-offsetting-international-aviation-asia-pacific. pdf
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20/ https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/decarbonizing-aviation-executing-on-net-zero-goals

21/ grunadrmaiiaifinlaluunaau “ESG survey: dLilnagalual ldla ESG a3wide?”
https://www.krungsri.com/th/research/research-intelligence/esg-survey-2024
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2 Platts Avoidance-Based Credits
Platts Renewable Energy
0 Platts CNC (Carbon Neutral Credits)
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Source: S&P Global, referenced in the TGO’s Carbon Monthly Newsletter

26/ S&P Global's Platts Carbon Credit Assessments, referenced in the TGO’s Carbon Monthly Newsletter (Feb 2024)
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SAF pathways

Feedstock

GHG reduction
potential

Technology maturity and
production process

Production cost in 2025
(USD/tonne)

Hydroprocessed

esters and fatty acids

Used cooking oil
Plant oil

73%-84% lowest

e Qil extraction, neutralization, or
rendering of feedstock to

lowest

1,234
(Feedstock: Used cooking oil)

(HEFA) e Tallow produce lipids. e Major cost: feedstock price
Ak, o Algae e Technology is proven, safe and e Most cost competitive
[ o FT scalable.
ﬂ e Highest conversion rate from
feedstock to SAF
Gasification/Fischer- e Agricultural 85%-94% e Qil extraction or separation of e 1,853
Tropsch (FT) residues feedstock, and gasification to (Feedstock: Municipal
e Forestry residues produce synthesis gas (syngas) solid waste)
. I‘?"_ e Energy crops e Technology is being e Major cost: capital investment
v\ .l‘ e Waste commercially piloted. e Low feedstock cost

Alcohol-to-jet (ATJ) Any biomass that 85%-94% e Fermentation of feedstock and e 2,013
or ethanol route can be transformed gasification to produce (Feedstock: Sugarcane
into ethanol e.g., isobutanol bagasse)
e Sugarcane e Technology is being e Major cost: refining ethanol
e Molasses commercially piloted. into jet fuel
e Corn e Low feedstock cost
v
Power-to-liquid (PtL) e CO, from direct 99% highest e Direct air capture of CO, ® 2,575 highest
air capture (DAC), (up to 100% e Electrolysis (water + green (Feedstock: Industrial CO,,
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Source: World Economic Forum, McKinsey, Deloitte China, and Krungsri Research
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31/ https://iwww.iea.org/energy-system/transport/aviation

32/ httgs://www.bangchak.oo.th/th/newsroom/bangchak-newsm271/nduu“iﬁwmqmﬂmqﬁmqm’-miqﬂuﬁm«j’nﬂumﬂnmmué’aﬁu-saf-ums,ﬁﬂ‘lﬂwa
33/ https://thaipublica.org/2024/04/ea-x-bafs-saf-co2-net-zero-pr-09042024/

34/ https://www.iata.org/en/iata-repository/pressroom/fact-sheets/fact-sheet-new-aircraft-technology/

35/ https://www.airbus.com/en/newsroom/stories/2023-03-airbus-most-popular-aircraft-takes-to-the-skies-with-100-sustainable

36/ https://arab-forum.acao.org.ma/uploads/presentation/Presentation_Airbus.pdf

37/ https://iwww.mckinsey.com/industries/aerospace-and-defense/our-insights/decarbonizing-aviation-executing-on-net-zero-goals
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https://www.iea.org/energy-system/transport/aviation
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https://www.iata.org/en/iata-repository/pressroom/fact-sheets/fact-sheet-new-aircraft-technology/
https://www.airbus.com/en/newsroom/stories/2023-03-airbus-most-popular-aircraft-takes-to-the-skies-with-100-sustainable
https://arab-forum.acao.org.ma/uploads/presentation/Presentation_Airbus.pdf
https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/decarbonizing-aviation-executing-on-net-zero-goals
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38/ https://carbonoffset.singaporeair.com.sg/
39/ https://iwww.businesstraveller.com/features/quide-to-airline-carbon-offset-programmes/
40/ https:/www.thaiairways.com/th_TH/plan_my_trip/carbon_offset.page

42/ https:/www.traveloka.com/en-sg/promotion/go-green

43/ https:/www.iata.org/contentassets/922ebc4cbed24c4d9fd56933e7070947/aviation_carbon_offsetting_guidelines.pdf
44/ https://www.iata.org/en/programs/environment/ace

45/ https:/www.greennetworkthailand.com/sustainability-in-aviation-industry/

46/ https:/www.bangkokbiznews.com/business/economic/1088734

47/ One Report (2023)
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https://www.iata.org/en/programs/environment/ace
https://www.greennetworkthailand.com/sustainability-in-aviation-industry/
https://www.bangkokbiznews.com/business/economic/1088734

wananii aansiunswisdailalanaliglassnstdausauaduayunisld SAF gy anansdugwyidud
(Lufthansa) 1041810311 ﬁiﬁm«ﬁfanQ‘EmFm1ﬂum@Lﬁﬂﬂ%@ﬁmimmmuu ‘Green Fare' Tam1Aganin Tazanansiiuas
Al danuazaaimaenfien 2 dau ldun anansueuld 20% umsld SAF uazanuATueuRiaesn 80% tiw
‘llmnma‘éaLLqmﬁﬂQOmWQQ“s’ a’qumﬂmiﬁuﬁluj fariulidenanafuiaiienisld SAF waznssamaaTen iy
Finnair, Swiss ag British Airways ”Lummxﬁmqmamiﬁu 14 Air France ﬂixﬂ’]mﬁm’]mr}%ﬁﬂﬂ@’]ﬁ‘ 1-8 giiﬁim‘ﬁmﬁu
Lﬁﬂaﬁumumﬂ%’ SAF ga9gnensiin’?

A msdfuigeilssAnsnwinaannisldidaiwas

genamamsiulatBunsliudsulasssfraaiasiuiteanntsldwasanm iy Ryanair 2l fuaus [dRnsms
ﬂmﬂﬂngmmﬂm‘ (Split Scimitar Winglets) Fetnenausadssdnaliy laannslfTemasadld 5% uazannisuans
AfuenlaTlay 165,000 M dauanenistin Swiss IHNATLIAETEL AcroSHARK Fedaaanussdaamiuuuiuinieady
uazaamfuavldfailay 15,200 s luansi nsuasiadaiununisdjumnisiudiden (Green Operating Procedure) 7
whaiatsransainnisldindudaanisiun asunnssiiiuny eni Wietesfinusenlunisasgunadiietnamanzas
ﬂTULﬂ'E'zlfauLﬂ?'mﬁuﬁfmLﬂ?;ﬂwum’lﬁmuﬁqéaumq@muui‘”m?ﬁﬁ@Lﬁwqmamw

u@nmnmiﬂﬁgﬂﬁﬂm‘%@Lwaqm'f}'mﬁuﬁ’wﬁuuﬁq mﬂmiﬁwmmLL‘M’Q’LE@L‘?M%ULﬂﬁlﬂugﬂLLuuma?ﬁﬂLﬁuq@ﬁﬂuﬁﬁ%uﬂ
ieannstsesnsuenlildunniign iy muduuadlad Aldeweudlii Ev) dwmsuemEnisnaiiily
awndy azuagnuasiau (Alaska Airlines) ﬁﬁn@ﬂmﬂﬁlﬁqﬁﬁwmaﬁﬂnmﬁmﬁu Tneasnnldussqinsmaes
naza vile Lenanuafiadd uazmsiiulng feenuuuiletusinauaznaninaaindasslnna faRannssnen
aradasasmsilaesansueuldidudadaudiliunninile feufunnlsudaunslfidudemds witudndunis
WARIRENTNANAN") asprsaiulunsussquivang Net Zero 1aqgananisiiu

%208_DSA&utm_term=lufthansa.com%2Fth%2Fen&utm_content=TH_EN%20-%20DSA&gclid=CNHB-N3AtIYDFcVLwgUd64sREw&gclsrc=ds
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