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ICAO  ENVIRONMENT

Vision Mission
! Achieve the sustainable ) To serve as the global forum of
growth of the global civil States for international civil
X aviation system ) aviation

ICAO Strategic Objectives

SARETY BcaracTYie . ECONOMIC
EFFICIENCY DEVELOPMENT

Assembly 415t Session
33 Resolutions adopted by the ICAO Assembly
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ICAO STRATEGIC OBJECTIVE

Minimize the adverse effect of global civil
aviation on the environment

ENVIRONMENTAL g@
PROTECTION SUSTAINABLE
DEVELOPMENT

G<:ALS

ICAO's environmental work contributes
to 14 out of the 17 United Nations SDGs
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ICAO AND ENVIRONMENT

ICAO ENVIRONMENTAL GOALS

Limit or reduce the
impact of aviation
GHG emissions on
Limit or reduce the global climate
impact of aviation
emissions on local air

Ensure future
resilience of air
transport by adapting
its infrastructure and
operations to the

quality (LAQ) consequences of

climate change
(O [TET41411Y

Limit or reduce the Mitigate/Adapt

number of people Implement
affected by significant

aircraft noise

415t ASSEMBLY RESOLUTIONS

e A41-20: General provisions, noise and local air quality
e A41-21: Climate change
e A41-21: Carbon Offsetting and Reduction Scheme

for International Aviation (CORSIA)
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¥ ICAO  ENVIRONMENT  ASSEMBLY RESOLUTION A41-21 (LTAG)

Aviation Contributes to Climate Change - IPCC Report

. s - DEE S

Climate Change 2022 Climate Change 2022 Climate Change 2021
Mitigation of Climate Change Impacts, Adaptation and Vulnerability The Physical Science Basis
Summary fo icymakers Summary for Policymakers.

Summary for Policymakers

NET-ZERO -050

Resolution A41-21, operative paragraph 7:

Further resolves that, in addition to the medium-term global aspirational goal in paragraph 6 above, ICAO and its Member
States are encouraged to work together to strive to achieve a collective long-term global aspirational goal for
international aviation (LTAG) of net-zero carbon emissions by 2050, in support of the Paris Agreement’s temperature goal,
recognizing that each State’s special circumstances and respective capabilities (e.g., the level of development, maturity of
aviation markets, sustainable growth of its international aviation, just transition, and national priorities of air transport
development) will inform the ability of each State to contribute to the LTAG within its own national timeframe;
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ICAO  ENVIRONMENT  ICAO LTAG REPORT AND SUPPORT PUBLICATIONS

LTAG Report Appendixes (English only)
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INTERNATIONAL CIVIL AYIATION ORGANIZATION
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REPORT ONTHE FEASIBILITY | L K KN R R
OF A LONG-TERM ASPIRATIONAL GOAL (LTAG) o o o
FOR INTERNATIONAL CIVIL AVIATION
CO,EMISSION REDUCTIONS

SPECIAL SUPPLEMENT

Appendix B1 Appendix R1 Appendix R2 Appendix f3 Appendix 51 L Ong-Term
Aspirational

Results in the Climate

Background Summary Sheets Comparison to Trends Climate Science Contex

Science Context

(18 pages}) (61 pages) (8 pages) (24 pages)
(10 pages)

— — — Goals

Appendix M1 Appendix M2

Appendix M3 Appendix M4 Appendix M5
Overview of the Modelling COVID-19 Forecas t
Technology Operations Fuels
Approaches Scenario Development
ICAD COMMITTEE ON AVIATION ENVIRONMENTAL PROTECTION (181 pages) (12 pages) (84 pages)
Hj2022 (99 pages) (8 pages)

Appendixes to LTAG Report 2022 ICAO Environmental Report

LTAG Report Special Supplement on LTAG

© ICAO 2023




LTAG REPORT — CONTRIBUTIONS FROM
TECHNOLOGY, OPERATIONS, AND FUELS

2000 IS3 LTAG Integrated Scenario 3

After 2044, | A.dvanced tube ar\d wing, unco.nventlonal .
SAF production airframe/propulsion concept aircraft, non-drop-in

may EXCEED fuels such as battery electric etc.
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%8 ICAO  FNVIRONMENT  TYPES OF FUEL CONSIDERED IN THE LTAG REPORT

Fuel Category m Carbon sources in fuel feedstock

i 1. LTAG Biomass-based fuel Primary biomass products and co-
/ Sustainable products
Aviation Solid/liquid waste-based fuels  By-products, residues, and wastes
4 ICAO WORK ON LONG-TERM ASPIRATIONAL GOAL' Y, Fue|s (LTAG-
Operations Technology Fuel ] SAF) Gaseous waste-based fuels Waste CO/CO,
m"mw Fuels Sources of energy
o S *ﬁ@ IS Ny e & Atmospheric CO,-based fuels Atmospheric CO,
i et it Y Bl Y
- Brap-e:fala® Wind  Solar M"de;"l
e =) 1 2. LTAG Lower Lower carbon petroleum fuels  Petroleum
(‘k Cryogenic fuels g&“” @
Propulsion {H‘;':Z;:'?:::]nd Sé@/& BlumaﬁﬁE : carbon
% : s N ! Aviation Fuels
Advanced Concepts vl giees I (LTAG- LCAF)
Transport & Storage
entty combined in-sector scenarios ot (70 28 & @y 3. Non-drop-in  Cryogenic hydrogen (LH Natural gas, by-products, non-carbon
::ch:;{ogy,fu:ls,adndnperattions.andevaluatet FS Rz‘ﬁ A‘@?n c |‘| p y g y g ( 2) g ’ y p !
L iming eadiness ainability , reduction J |‘|| fuels Sources
! : Liquefied gas aviation fuels Petroleum gas, ‘fat’ natural gas, flare
' : (ASKT) gas, and propane-butane gases
' : Electricity Not applicable

.
.
P NN NN NN NN R RN RN RN RN RN RN RN N N N NN NN NN NN NN N NN N N NN N E N E N E N E N AN EEEEEEEEEEEENEEEEEEEEEEENEEEEEEEEEEEEEEEE H

Not part of LTAG fuels analyses — Electrification of aircraft, including hybrid + fully electric airframes considered under LTAG —

Tech analysis. ASKT was analyzed as part of case study for applicability in remote areas with stranded hydrogen resources,
excluded from subsequent analyses
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Flight Distance
Wustrative Origin & Destination

Short
Haul Flight 630 km

Zurich Amsterdam
Switzerland Netherlands
Average
Haul Flight
2700 km
Montreal Denver
Canada u.s.
Long
Haul Flight 5800 km
Singapore Dubai
Singapore LAE

* Costsin 5 2020 {adjusted for inflation).

Incremental Cost* per Flight
(Incremental Cost* per Seat**)

in 2030 in 2050
$130 $ 780
($0.8) (54.4)

. $520 $ 1600
2 ($3.3) (s9.2)
- S 660 $ 2200
($4.3) (513)
$ 650 $ 3500

(s3) {s15)

.| 52600 $ 7200
< (512) (531)
-| $3300 $ 10,000
. {515) (543)
S 1600 $ 8000
(55) ($25)

.. $6600  $17,000
2 ($20) ($53)
. $8300 $ 23,000
($26) (573)

** Seat equivalent including avalleble seats for passenger, equivalent seals for frelghters

and 13 seats (default) for business jets.

INCREMENTAL COSTS — PER FLIGHT, PER SEAT

Under highest ambition scenario, incremental costs
I E RN EVA G JEE S
- Additional $3,300 in 2030
- Additional $10,000 in 2050
(Average haul flight — 2,700km)

This represents about $15 - $43 on a per seat basis




!ii ICAO  ENVIRONME] ICAO’S ASSISTANCE, CAPACITY BUILDING, AND TRAINING
b == = PROGRAMME FOR SUSTAINABLE AVIATION FUELS

— ACT)SAF

HELPING COUNTRIES TAKE ACTION ON THE DEVELOPMENT
AND DEPLOYMENT OF SUSTAINABLE AVIATION FUELS

\ |/
S

Launched on 1 June 2022, In an event STOCKHOLM + mm

Associated to the Stockholm+50 Conference Aueaumyeaner ror the proseery or ALL d“

As of May 2023, 75 States and 39 Organizations joined as ACT-SAF
Partners: : :
: from ACT-SAF Partners, etc.




% [ICAO ENVIRONMENT  HOW DOES ACT-SAF WORK

1) Interested party expresses 2) ICAO deploys ACT-SAF 3) ICAO connects ACT- 4) ICAO facilitates
interest in becoming an ACT- activities based on States SAF Participants agreements and coordinates

SAF Partner tailored needs and concrete SAF projects
capabilities

Deployment of ACT-SAF activities
- Coordination calls with States to assess needs and

offers it
.“ International \
on a monthly basis P | ommmons | _———__
. I h HEH . / Development \\ Env rocnm‘e ntal NGOs / lndustrv \
- Prepa rat|0ns to aunc Fac‘lltate the matChIng IJ.“' Institutions \\‘.\ oalitions / Airlinas V".
‘ I \ R — ‘ Manufacturers .
- Development of ICAO of needs and \ e runds ) GFIICAD | Fuelproducers )

opportunities between )

- Inception of States and industry S s ‘\-"‘jaw;«j /“i:’::':::’lx‘_
[ swongsae | PR )

\ f I\ Universities
Connection with N y b,

Regional workshops & meetings with banks
Identification of financial tools relevant for SAF




%8 ICAO  CNVIRONMENT  ICAO TRACKERS ON SAF

© ICAO 2023

ICAO is constantly monitoring
SAF development through the
SAF trackers

Coming soon — new tracker on
capacity building initiatives,
including ACT-SAF Projects

SAF Tracking tools (click on the drops for details)

feedstocks

recognized
under ICAO
CORSIA

SAF

Facilities 2‘| 0 ',3

Announced Billion liters/year

HELPING COUNTRIES TAKE ACTION ON THE DEVELOPMENT
AND DEPLOYMENT OF SUSTAINABLE AVIATION FUELS

Feasibility studies
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28 March 2023

Council Informal Meeting
(Financial Institutions)

13-14 Apr: EUR-NAT

RONMENT

18-19 Apr: ESAF/WACAF

24-25 Apr: NACC/SAM

3-4 May: APAC

7-8 May: MID

vV VvV VvV v v

April - May 2023
ENV Regional
Seminars (5 events)

ICAO CAAF/3 PROCESS AND TIMELINE

15 and 20 June 2023
Council Informal Meetings
(Banks/Investors and
Energy Companies)

25-26 Sept 2023 (TBC)
Pre-CAAF/3 Outcomes
Consultations

© ICAO 2023

24 May 2023
Launch of ICAO-EU

11-13 July 2023
Pre-CAAF/3 Stocktaking,
and Policy / Finance

Consultations

21-24 Nov. 2023

CAAF/3

& g&j
Tk

20 STOCKTAKING :

20231CA0 =% 00 JJ
U =1




ICAO  ENVIRONMENT ~ ASSEMBLY RESOLUTION A41-22 (CORSIA)

Based on the recommendations by the ICAO Council from the 2022 CORSIA review, the
41st Session of the ICAO Assembly adopted:

— Adjustments to CORSIA baseline emissions:
* For pilot phase (2021 —2023): 2019 CO, emissions (as per Council decision in June 2020)
* From 2024 onwards: 85% of 2019 CO, emissions

— Changes to the percentage use of sectoral and individual operator’s growth
factors for the calculation of CORSIA offsetting requirements:
e 100% sectoral and 0 % individual for 2021 — 2032 , . : : i
e 85 % sectoral and 15% individual for 2033 — 2035 ' ' . :

2021-2023 2024-2026 2027-2029 2030-2032 2033-2035

— Use of 2019 emissions to determine new entrants

© ICAO 2023




%8 ICAQ ENVIRONMENT  ICAO CORSIA CONTRIBUTION

CONTRIBUTION OF CORSIA FOR REDUCING
INTERNATIONAL AVIATION NET CO, EMISSIONS

g 1000
0 £A Operational
.5 700 Improvements " 9
g 800 %
€ . Al ft
& CORSIA Baseline o e B
S 700 Emissions \ =
: D0 E
Z 00| @ === ; CORSIA K
_5 (20/9 [eye{) (incl. CORSIA Eligible Fuels) n
© 500
Z 857% of 2019 level
w© 400
[
2
T 300
= C_OVID—'I‘)_'
2 200 impact

2015 2020 2025 2030 2035

CORSIA addresses the remaining “emissions gap” to achieve Carbon Neutral Growth 2020

© ICAO 2023




%8 [CAO  ©NVIRONMENT  CORSIA PERIODIC REVIEW

e Periodic review of CORSIA every three years — First 2022 review was completed prior to A4l

e Allows the Council to make informed decisions on whether it is necessary to make
adjustments to the next phase(s) of the scheme

e Special review by end of 2032 on termination of the scheme, its extension or any other
improvements of the scheme beyond 2035

e At the request of A41, the Council to develop a methodology and timeline for future reviews

Pilot Phase First Phase Second Phase
2021 2022 2023 2024 2025 2026 © 2027 2028 2029 @ 2030 2031 2032 2033 2034 2035
Periodic Review #1 Periodic Review #2 Periodic Review #3 Periodic Review #4  Special
& -
Alﬂo AL A3 agg e A4S

© ICAO 2023




ICAO  ENVIRONMENT  CORSIA IMPLEMENTATION PACKAGE

Assembly Resolution Annex 16, Volume IV Doc 9501 (ETM), Vol. CORSIA Implementation Elements
A41-22 (1%t edition) IV (CORSIA) and ICAO CORSIA documents
(2nd edition)

CORSIA Implementation Elements
Fitahen AMIEE 1o referenced in Annex 16, Volume IV
nvirenmatal prosectien - Carten Offseitieg s Kedecton Sceme for
Eternatisnal Avistion (CORSIA| - P - 9
i | Suancut . ICAD
Wherrus Avacesbly Rewltom ATE 13 shorided o develop @ phobal market haod messare w ICAO Inbernational Standards
X > R oA and Recommended Practices b d

Revolling that Asmcwmily Resobatis AL 18 ppcted the Councll, o e sappon of Momber
Somes, wr oy the major fos . perbicm, inchadivg for Mo Scoacs, sed ke 5
Pecommendaion oo 3 (MM schome thar sppeeprisicly sdrecs thom sl bey dosipn chomosts,
Inchiding & meass 1o lske inke oot spocisl crcumsanon wed segeive capabdities, aed the
s hami fou T f the g o, M0 ‘-
imcludc lochnolopics, operational impesvemonts and sustairabls aviation fucls 4 achicvs WA s ghobal
mpraionad

Wherr Avscrbity Koolstion . e CIMRM - ™~
Carbum Mty arel Boduiion Schome o bntornstroned Aristes (CURSIA) o part of @ ekt of
e, which sh mchale sisoall fecheipien, eperationl e, sl e i
bt schieve HALY s ghobal ayrational b

al work umber il, it €Nt s Er

), s Tovkmiral Advisary Rady (TAR) snd . Comerenioe an Avission, Favimamenesl Prassemon.
AT g she implcmemasion of CORSIA:

Wk i of Apewrs Hs - B Noduars: IV
- CORSIA, fhe provicions of which inclade Monitoring, Roporting sad Vorfication (MEV) procodurce.
o COMSLA.
e 5011, Vb IV
Hlemenn, which we reflected in 14 HCAD documenss direarly referenced s Amnen 16, Volume 1V,
comtzining; sl that see sppesed vy e Comtl, and s psmal o the mplemesstion of
CTHEIA;

Al kvt the casblishmcnt oy tho Uil of the Tocknical Adtvisory Ry (TAT. wish

Krvupiuing Uu igmortame o & vimrdisind apyvon b capnily buibling s by ALK
i Momber Sk, i conpruion With . arnion ihear, i smppen th Unplcmuataton of
ot ty e e
RS ke, st
wetablihencn o {THSIA partncrbgs smonp Son. whick have o srdnarosal o e ssoooshed

P ————

e S e ———
voluntarily purticipair in CTHSLA. o the pilt phase from NI, with the volsstary prticipation of 8
Suwbes fow 001, 107 Stmbes foe DOT2 sl |19 Sistes fow 2075,

INTERNATIONAL CIVIL AVIATION ORGANIZATION INTERNATIONAL CIVIL AVIATION ORGANIZATION

27 edition to become 3 edition

applicable from 1/1/2024 (to be published in the Regularly updated
(to be published in the second part of 2023)
second part of 2023)

© ICAO 2023




%8 ICAO ENVIRONMENT — CORSIA IMPLEMENTATION ON TRACK

© ICAO 2023

State pair

2019 ) 2020 ) 2021 ) 2022 2023 E
—|‘ |
CORSIA SARPs : : S ‘ ‘ ‘ wes e 6, Vol. IV
(Annex 16, ETM, - e (2nd gdition)
Volume V) = Appligable from
= 11/2024
8 88 volunteer . diosd 107 volunteer 115 volunteer
o CORSIA States for States for States for
States 2021 2022 2023
2
g it S Sl S
9 E ICAO CORSIA ; €02 Estimation and Reporting Tool C02 Estimation and Reparting Tool €0z Estimation and Reporting Tool €0z Estimation and Reporting Tool L{pdatEd default
z CERT T2018 version) {2019 version) {2020 version) {2021 version |&M—||lfe cycle values
< Defaul} life Eligible 5CS | [#=c Updated default| @ .. | Updated default Updated
i cycle vhlues ife cycle values fer= ife 4 ethodologies
t CORSIA Sustainability Methodologies for Updated Updated or actual lifg
E Eligible Fuels Criteria actual life cycle values methodologies Sustainability cle values
o or actuallife - itar
g_ _____ SCS . eycle values | w,;. Criteria Updated ss
£ — Emissions requirements requiremerf=
% CORSI-A I-Ellglble Units .Criteria | . Eligible e
0 DD: En’:]lss_lons Establishment e L ; emissions "t eligible eligible eI!gll.)Ie
Q nits of TAB wm W emissions " emissions
List of operators - units units
CORSIA egularly updatell) ——— - [ec
e Central > . o . States reporting of 2019 and CORSIA 2020 2021 €O,
- List of verification bodies 2020 CO, data through the CCR e emissions missiong
Registry (CCR) (regularly upriated) - w
Establishment of CCR ‘ SV Total average 2021
v 019-2020 CO, Sector’s
—=— emissions by Growth
Factor




%8 ICAO  CNVIRONMENT  CORSIA IN NUMBERS

CORSIA
Participation

CORSIA Eligible Fuels CORSIA Central Registry

43 9 608 289

Feedctock Conversion Mtonnes of 2019 Mtonnes of 2021

121

Volunteer

States
Types Processes CO, Emissions?® CO, Emissions?

CORSIAEligible

Emissions Units 14

Sustainability
9 Themes?
Eligible

Emissions Units
Programs'

625 54

Aeroplane Verification
Operators Bodies

2

Sustainability
Certification
Schemes'

" For the Pilot phase {2021-2023)
< From 2024 onwards (2 Sustainability Themes applicable for the Pilot phase)
3 Totals include CO- emissions submitted by States through the CCR and emissions provided by ICAO to fill the emissions gaps

© ICAO 2023




‘@'HCAO SNVIRONMENT  ACT-CORSIA BUDDY PARTNERSHIPS

Different phases with specific focus areas in order to e
support necessary actions by States with different - el '
timelines, under ICAO Coordinate Approach

Phase | (Sep 2018 — Apr 2019): 15 supporting States and 98 requesting States
— Development and approval of Emissions Monitoring Plans
— Establishment of national/regional regulatory frameworks

Phase Il (May 2019 — Apr 2020): 16 supporting States and 114 requesting States
— CO, Emissions reporting and verification

Phase Ill (Apr 2020 - 2023): 17 supporting States and 119 requesting States
— Use of the CORSIA Central Registry (CCR)

Measure of success: more than 96% of global CORSIA CO2 emissions
having been submitted annually by States through the CORSIA Central

Registry (CCR) for the period 2019-2021 R )

/|

@h
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INTERNATIONAL CIVIL AVIATION ORGANIZATION

REPORT ON THE FEASIBILITY
OF A LONG-TERM ASPIRATIONAL GOAL [LTAG)
FOR INTERNATIONAL CIVIL AVIATION
€0, EMISSION REDUCTIONS

AVIATION PROTECTION
MARCH/2022
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SUMMARY (NON-EXHAUSTIVE LIST)

‘Ax CAAF/3 CZRSIA

2023 ICAQ
A O STOCKTAKING

%8 (ICA0 ENVIRONMENT

INNOVATION FOR A
GREEN TRANSITION

& SAE-LAB E) TION
[\ '“““mififf”s“'”'* BLe
(‘,\S)a > PROMOTE or 4 V/
INNOVATIVE AVIATION

ARCHER TECHNOLOGIES
Istanbul Airgert B

" P SUSTAINABLE AvIATION

SMARTENERGY

3 Skyports

gPERAr’ON s

SAF Tracker
Click here

Operations Tracker
Click here

-

e "‘:1”‘”""' @uu& @ Avikor,
P - penairlines

() Bt 8 BALLL L )

A
& rorskeruel QA ARi S, to J0-
GROWTHUPT02035 2% ﬁm ==

2022 Environmental Report

afffaadlo,
N

Innovation
Driving
Sustainable Aviation

78
TECHNOLOGY

SO
® - 24
mz e

AVIATION NET ZERO

OPERATIONS
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ICAO

North American

Central American Western and European and Eastern and

and Caribbean South American ICAD Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC] Office (SAM] Office Headquarters [WACAF) Office [EUR/NAT) Office (MID) Office (ESAF) Office {APAC) Sub-office  (APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkok

THANK YOU

© ICAO 2023
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