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% icao environvenT - ICAO Climate Global Aspirational Goals

@ 2010

CONTRIBUTION OF MEASURES FOR REDUCING
INTERNATIONAL AVIATION NET COz EMISSIONS

ICAO adopted two Global Aspirational Goals
2% annual fuel efficiency improvement through 2050
Carbon neutral growth from 2020 (CNG2020)

@ Aircraft Technology

ﬁ Operational Improvements - ' @ @

Sustainable Aviation Fuels
and CORSIA

|‘ Carbon Neutral Growth from 2020

Basket of Measures

International Aviation Net COz Emissions [MT)

——r
«ﬁ%n ‘g>

Cmmaa ASKET OF MEASURES
2019
Complemented by
ICAO Assembly requested the ICAO CQ:" RS IA

Council to: \ /

* explore the feasibility of a long-term . 2022
global aspirational goal (LTAG)

415t ICAO General Assembly
Results of the feasibility of LTAG will be presented.

© ICAO 2022
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¥ ICAO  ENVIRONMENT ICAO, UNFCCC, IPCC goals

International aviation emissions are
addressed through ICAO, and thus
not covered by the Nationally
Determined Contributions (NDCs)
under the Paris Agreement. Domestic
aviation is covered by the NDCs.

Paris Agreement Goal: to limit global
(Y wm
warming to well below 2,
u preferably to 1.5 degrees Celsius,

compared to pre-industrial levels.

© ICAO 2022

Science shows need of reaching NET ZERO
around 2050 to limiting global warming to
1.5°C (2018 Special Report)

“unless there are immediate, rapid and
large-scale reductions in greenhouse gas
emissions, limiting warming to close to 1.5°C
or even 2°C will be beyond reach” (2021
AR®b)

Aviation accounts for approximately 2% of
the world’s man-made carbon emissions.
International aviation is responsible for 1.3%.
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ICAO 40th Assembly Request (2019)

Resolution A40-18, paragraph 9 requested the LTAG work

How to do the task

L

The Assembly... Requests the Council to

continue to explore the feasibility of a long term
global aspirational goal for international aviation,

through conducting detailed studies assessing the
attainability and impacts of any goals proposed,
Including the impact on growth as well as costs in all
countries, especially developing countries,

for the progress of the work to be presented to the
41st Session of the ICAO Assembly. [2022]

Assessment of long term goals should include
iInformation from member States on their
experiences working towards the medium term goal.



@ (cA0 ENVRONMENT  |CAO LTAG Work General Timeline

we are here

\ 4
2020 2021 2022

Data gathering, 2021 LTAG 2022 LTAG
workshops and GLADs GLADs

Stocktaking:

High-level
meeting
Scenario Final CAEP/12 41st Session
development analysis meeting of ICAO

Assembly

Technology,
Operations,
Fuels,
Climate Science

Consideration by ICAO Governing Bodies

© ICAO 2022 5




% cao ewvronvENT  Data gathering - ICAO Stocktaking

. “Take stock” of Member States’ and stakeholders’ progress on aviation in-sector CO2 emissions

reductions
Quw))
o) Collecting data on Technology, Operations and SAF:

o) Solutions, innovations, visions, roadmaps; and

. Support the ICAO work on the feasibility of an LTAG for international aviation.

c— ]

Battery
technology, fueling
aviation electrification

Infrastructure development (( ))
for supplying clean energy
for air travel

ICAOTV

16 March 2021 27 July 2021
ICAO Sto C ktakl n g 2020 2021ICAO Stocktaking preview
v Forum of discussion, with aviation and 10august 2021
climate leaders and experts; i it e e IO STI
v' More than 100 evolutionary & s Lty

disruptive innovations;

w7

v Over 100 q uestionnaires submitted ‘ Synthetic fuels for e-VTOL and urban air mobility - a new systemic

4 Net-Zero Commitments and roadmaps;

and sustainable approach for air travel

aviation o
© ICAO 2022 .6 May 2021 L] 1 4 June 2021 6




% cao envroNMENT  Data gathering - ICAO Tracker Tools

In-Sector Initiatives

As part of the Global Coalition for sustainable Aviation, the ICAO in-sector aviation CO2 emissions reduction
initiatives tracker tool has three main streams: Technology, Operations and Sustainable Aviation Fuels.

=@ Operations < |CAO é){
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Electrification &
Hybrid
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B Pre ion -
L ‘&Q’ S @ o Fast Facts (click on the drops for details)
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The Operations tracker provides a variety of on related to aimed GFAAF

at reducing the environmental footprint of aviation, including details of past and ongoing Initiatives
ot e v At e o

H

= Technology o -

convi -mon\
Category e « airports processes
Latest News (] panin s [  — distributing certified forj
= P o— SAF aviation
70  sincez0m0 3 owemen -
e ¢ s

Aviation Net Zero Initiatives Other Climate Initiatives

el Aviation Net Zero Initiatives and Commitments Other Climate nitatives
Total Initiatives Total Stakeholders l - Projec tegory Y it o0
20210801 N,‘ ay proposes g adual Emission Norway Natona
48 43 ocrease n cabon ax e Recuston
20210420 Ryanair commits 10 12.5% Emissions Rynar Vretang
Announcements by year sustainable fuel by 2030 Reducton
N -
- 20210328 Oman Arr marks Earth Hour Oman Ar Oman
2021 i rrewsd et
1 arae oo
= 20210310 SATAVIA-Dubal allance 10t Stakehoiders Satavia & Dutal Internanona
aviaton's cimate impact by wo- GroupAction  Allance
» was
20210127 Bosng comemis 0 ensuring s Boong Inernanons
oot o by on 100 por
L SAF by 2000
20210127 UK opmm consultation on CORSIA/ United Kingaoem Nationa
CORSIA and Imgrementaton
ED ) =n palicy ogions for interacton
with UK ETS
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B& 1cA0 ICAO LTAG Report

The ICAO Committee on Aviation Environmental Protection (CAEP) undertook:

(1) data gathering from internal and external sources in a transparent

i ; % ICAO
and inclusive manner, <

INTERNATIONAL CIVIL AVIATION ORGANIZATION

(2) development of combined in-sector scenarios from technology, fuels,

REPORT ON THE FEASIBILITY

and operations that represent a range of readiness and attainability, and OF ALONG-TERM ASPIRATIONAL GOAL (LTAG)

FOR INTERNATIONAL CIVIL AVIATION
CO, EMISSION REDUCTIONS

(3) conducted final analysis to:
- understand impacts on CO, emissions,
- estimate costs associated with the scenarios,

- place results in context of the latest scientific knowledge.

The LTAG report is now available at the LTAG Website.

https://www.icao.int/environmental-protection/Pages/LTAG.aspx A0 oM N Ao ey AL PROTECTION

(or search “ICAO LTAG”)



https://www.icao.int/environmental-protection/Pages/LTAG.aspx

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Key Questions Addressed in ICAO LTAG Report

How could in-sector measures (i.e., technology, operations, and fuels) help
reduce CO, emissions from international aviation through 2050 and beyond?

Given CO, emissions trends for each scenario, what would be the cumulative
emissions from aviation? How do cumulative aviation emissions compare to
requirements to limit the global temperature increase to 1.5°C and 2°C?

What investments are required to support the implementation of the in-sector
measures associated with each scenario? What would be the cost impacts to
aviation stakeholders?

What would be the impacts of various future aviation traffic levels?

How sensitive are the results to scenario assumptions?

Addressed in
LTAG Report:

Section 4.2

Section 4.3

Section 4.4

Section 4.5

Section 4.6
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1250 1150

* Estimated cumulative residual global 1000 egend: Cumulative €O,
anthropogenic CO, emissions from the start of 750 B s 20202050
2020 to limit global warming to 1.5°C is 400 >0 o 0 %0
GtCO, at 67% probability. .y A~
— International aviation share ~4.1-11.3%
100

* For a warming limit of 2°C, the remaining

50
allowed carbon emissions are estimated to be
1150 GtCO, at 67% probability. ﬂm o
0
IS0 151

Cumulative Emissions from 2020 (in GtcO,)

— International aviation share ~1.4-3.9% 1S2 1S3 1.5°C 2.0°C

J \ J
T

International Aviation (LTAG) Scenarios Global Economy
Wide Scenarios
© ICAO 2022 10
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1’2@;’ ICAO  ENVIRONMENT

Main takeaways from ICAO LTAG Report

Legend:
Aircraft Technology

Operations
B LTAG-SAF Biomass based fuel
[ LTAG-SAF Gaseous waste based fuels
EILTAG-SAF Atmospheric CO2 based fuels
Non drop in fuels: Cryogenic Hydrogen
m LTAG-LCAF: Lower carbon petroleum fuels

Residual CO2 Emissions

CO, Emissions in 2050 after
Reductions

Reduction in 2050 from the
Baseline

Cumulative residual Emissions
from 2020 to 2070

3000

International Aviation CO, Emissions (in Mtc0,)

3000 '

=

1500

E

)

0
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

=950 MtCO, in 2050
(160% of 2019 CO, emissions)

39% total through: Technologies - 20%,
Operations - 4%, Fuels - 15%

23 GtCO, (2020 to 2050)
23 GtCO, (2051 to 2070)

International Aviation CO, Emissions (in Mtco,)

2500

g

1500

E

g

0 H
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

2 LTAG Integrated Scenario 2

; 495 Mmtco,

International Aviation CO, Emissions (in Mtco,)

3000

2500

2000

1500

1000

g

! 203 Mrco,

[
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

=500 MtCO, in 2050
(80% of 2019 CO, emissions)

68% total through: Technologies - 21%,

Operations - 6%, Fuels - 41%)

17 GtCO, (2020 to 2050)
11 GtCO, (2051 to 2070)

=200 MtCO, in 2050
(35% of 2019 CO, emissions)

87% total through: Technologies - 21%,
Operations - 11%, Fuels - 55%

12 GtCO, (2020 to 2050)

4 GtCO, (2051 to 2070) 11



,,,,,,,,

¥ ICAO  ENVIRONMENT Next Steps

Global action on climate change is being taken through a number of processes:

Fsm & 1R
STOCKHOLM + %% UN @ % C,)

environment V
2-3 June 2022 \\¢ 74

United Nations

Environment Programme UN FCCC

High-Level Meeting on LTAG — from 20 to 22 July 2022

Objective: consider the CO2 emissions reduction scenarios and options for LTAG, its means of implementation
and the monitoring of progress.

2022 ICAO Stocktaking — from 18 to 19 July 2022

Objectives: Share the latest innovations on technology, operations and fuels, and complement information
available to the High-level Meeting.

ICAO Council (late August/early September 2022):

Objectives: consider the outcomes of the HLM, and deliberate on the Assembly Working Paper on LTAG

ICAO 41st Assembly (from 27 September 2022).

12



[ICAO  ENVIRONMENT

i |ICAO

tan. ?
North American
Central American Western and European and Eastern and
and Caribbean South American ICAO 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 ENVIRONMENT BACKUP SLIDES
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ICAO LTAG Process

ICAO WORK ON LONG-TERM ASPIRATIONAL GOAL'
Open, transparent

. . Operations Technology Fuel
and inclusive:
. Fuels Sources of energy
@ T oy OIS . =
R\ ﬁﬁ o Alternative Airframe . & A_/(ﬂl\_”' % 3]
| energy sources Drop-in fuels 2 ;Iind_ =) Nuclear
° Air operations / =
Innovations: i)
. ) w52
== _ Propulsion Cryogenic fuels M Biomass
~ = (Hydrogen and
~ Methane) Sc_)lid_ & Fossil
130 B e
Ground operations Electricity Industrial

Advanced Concepts

waste gases

In-sector focused:

zs
Transport & Storage

% L (0, Identify combined in-sector scenarios of @ . CCO%B

technology, fuels, and operations, and evaluate:

Timing Readiness Attainability CO, reduction

© ICAO 2022




ICAO LTAG Report Background

CAEP undertook:
(1) data gathering from internal and external sources in a transparent and inclusive manner,

(2) development of combined in-sector scenarios from technology, fuels, and operations that
represent a range of readiness and attainability based on the data gathering, and

(3) conducted final analysis of the scenarios to understand those impacts on CO, emissions and
cost associated with the scenarios and economic impacts on aviation growth, noise and air
quality, in all countries especially developing countries and the results was placed in context of
the latest consensus scientific knowledge.

The Council in March 2022 agreed that ICAO LTAG report be made available, as the

input to further consideration by all States and stakeholders at the LTAG GLADs.

The LTAG report is now available at the LTAG Website.
https://www.icao.int/environmental-protection/Pages/LTAG.aspx (or search “ICAO LTAG”)

© ICAO 2022 16
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& |ICA0 ENVIRONMENT

ICAO Mission

To serve as the global forum of States for
international civil aviation

UN Specialized Agency

193 Member States

ICAO Objectiv

SARETY

L Al TING Aa)o

CAPACIT Y ECONOMIC
EFFICIENCY DEVELOPMENT

©ICAO 2022 i

ICAQO Strategic Objective
Environmental Protection

Minimize the adverse effect of global civil
aviation on the environment.
Limit or reduce the impact of aviation
greenhouse gas emissions on global climate

@
SUSTAINABLE
DEVELOPMENT
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EN\/IRONMENJrCAO Global Coalition for Sustainable Aviation

INNOVATIVE AVIATION
TECHNOLDGIES
Technology Tracker

Click here

AIRBUS

= NE
PIPISTR=0L

signol SMARTEMERGY
DEVELOP THE N res
ICAD SAF VISION i = th'(:?_,.i’,;::: by

SAF Tracker
Click here

T L. SUSTAINABLE AVIATION

A TAMARACK

Operations Tracker
Click here

northvolt —
== Spicefet

@ norsk efuel S 7 i . o iy

JAG s CARBON NEUTRAL
GROWTH UP TO 2035
'fU Delft

© ICAO 2022 - The full list of Coalition Partners is available here. _



