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ICAO STRATEGIC OBJECTIVE

Minimize the adverse effect of global civil
aviation on the environment

ENVIRONMENTAL @)
PROTECTION SUSTAINABLE
DEVELOPMENT

GOALS

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
global climate

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

Limit or reduce the
impact of aviation
emissions on local air
quality (LAQ)

(O [TETy1411Y
Mitigate/Adapt

Implement

Limit or reduce the
number of people
affected by significant
aircraft noise

415t ASSEMBLY RESOLUTIONS

e A41-20: General provisions, noise and local air
quality
e A41-21: Climate change
e A41-22: Carbon Offsetting and Reduction Scheme
for International Aviation (CORSIA)



Annex 16 - Environmental
Protection - Volume | - Aircraft
Noise

1@' ICAO

Annex 16

Environmental Protection

Volume | — Aircraft Noise
Eighth Edition, Juty 2017

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Environmental Technical
Manual - Volume | -
Procedures for the Noise
Certification of Aircraft (Doc
9501-1)

¥ IcA0

R

Doc 9501

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Airport Planning Manual -
Part Il - Land Use and
Environmental
Management (Doc 9184 -
Part 2)

INTERNATIONAL CIVIL AVIATION ORGANIZATION

on land use and
environmental
management on and
around an airport

AC)

AIRCRAFT NOISE

4

Recommended Method
for Computing Noise
Contours Around Airports

INTERMATIONAL CIVIL AVIATION ORGANIZATION

|

Reduction of noise
at source

2
Land-Use
Planning and
Management

Balanced
Approach

4

Operating
Restrictions

(Doc 9911)

Balanced Approach
to Aircraft Noise
Management

main overarching ICAO
policy on aircraft noise

3

Noise Abatement
Operational
Procedures



AIRCRAFT ENGINE EMISSIONS

5
provides guidance and |
_ _ _ essential information for I {7 Concentraton [
Airport Air Quality Manual icao Member Statesto | A . e,
(DOC 9889) implement best practices Other Emissions Airport Emissions Inventory .D|5per5|on_. Concentration
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Annex 16 - (Doc 9501-2) sl s i Local air quality elements and their interactions
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Emissions Doc 9501 Engine certification process based on the LTO cycle — the
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Annex 16 - Environmental
Protection - Volume lll -
Aeroplane CO, Emissions

Annex 16

Environmental Protection

Volume Il — Aeroplane COz2 Emissions
Firet Edition, July 2017

INTERNATIOMAL CIVIL AVIATION ORGANIZATION

Environmental Technical
Manual - Volume lll -
Procedures for the CO,
emissions certification of
aeroplanes (Doc 9501-3)

& cno

Doc 9501

Environmental Technical Manual

Violurme | - Procedunes forthe 00, Emissions Certification of Aeroplanes
Third Editien, 2023

INTERNATIOMAL CMVIL AVIATION QRGANIZATION

AEROPLANE CO2 EMISSIONS

New Standard was adopted by the ICAO Council in March 2020.
The new Standard is applicable from 1 January 2023 onwards to new type
and in-production engines



CARBON OFFSETTING AND REDUCTION SCHEME FOR
INTERNATIONAL AVIATION — ANNEX 16, VOLUME IV »

ICAO Regulatory Framework for CORSIA Implementation

Assembly Resolutions in force Annex 16, Volume IV Doc 9501 (ETM), Vol. IV CORSIA Implementation Elements
(A41-22) 2 Edition 31 Edition to support 2" Edition of and ICAO CORSIA documents
Adopted by 2022 Assembly Applicable from 2024 Annex 16, Volume IV Regularly updated/approved by Council
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e Guidance to support e 14 ICAO CORSIA documents
CORSIA SARPs directly referenced in Annex 16,
implementation Volume IV - Essential for

CORSIA implementation

* Overall ICAO e Standards and
policy on CORSIA Recommended Practices
(SARPs) on CORSIA




Intarnational Standards
and Recommended Practices
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Environmental Pro
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41st SESSION OF ICAO ASSEMBLY (Oct 2022)

A collective long-term global aspirational goal (LTAG)
of net-zero carbon emissions from international

aviation by 2050 (Resolution A41-21 Para 7)

» Need for monitoring of LTAG progress, including ~4R
| i « I LTAG..... JBES
through the ?tocktfaklng, the %OSQ ICAQ Vision, etc. . NET-7ERG2050
and the consideration of monitoring
methodologies (A41-21, para 9)

» Continue to assess progress on SAF, LCAF and
other cleaner energy sources for aviation as part of
the Stocktaking, CAAF/3 (A41-21, para 28. f))




ICAO LTAG REPORT AND SUPPORT PUBLICATIONS

10

LTAG Report Appendixes (English only)

INTERNATIONAL CIVIL AVIATION ORGANIZATION

anose -
2085 i
oW —
REPORT ON THE FEASIBILITY £l
OF A LONG-TERM ASPIRATIONAL GOAL (LTAG) o |icho
FOR INTERNATIONAL CIVIL AVIATION o o o o SPECIAL SUPPLEMENT
CO, EMISSION REDUCTIONS
Appendix R3
Appendix B1 Appendix R1 Appendix R2 Appendix 51
] Results in the Climate _ ) I Ong_ I erm
Background Summary Sheets Comparison to Trends Climate Science Contex 4
Science Context =
(18 pages) (61 pages) (8 pages) (o ) (24 pages) . -
pages " & 1
Aspirationa
- - -

Goals

Appendix M1 Appendix M2
Appendix M3 Appendix M4 Appendix M5
ICAD COMMITTEE ON AVIATION ENVIRONMENTAL PROTECTION Overview of the Modelling COVID-19 Forecast
Technolo: Operations Fuels
MARCH/2022 Approaches Scenario Development v P
(181 pages) (12 pages) (84 pages)
(99 pages) (8 pages)

Appendixes to LTAG 2022 ICAO Environmental Report
LTAG Report Report Special Supplement on LTAG




LTAG REPORT

11

Contributions from technology, operations, and fuels
towards decarbonization

Advanced tube and wing, unconventional
airframe/propulsion concept aircraft, non-
drop-in fuels such as battery electric etc.

3000 |S3 LTAG Integrated Scenario 3

o]
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=
=]
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Improvements in the performance of Significant

g
=
2
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”E"N flights across all phases costs and
QO 150 investments
2 will be
= Lower
% 1000 :3::3; needed
5 fuel (LCAF) s
E =
2 s00 | Contributions from hydrogen may increase

| S P“p H"'dmgen in the 2050s and 2060s if technically

Residual Emissions 203 MtCO,

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

feasible and commercially viable




CAAF/3 OUTCOMES

| Collective global aspirational Visiol
SPECIal oll J{JQJ:)JJJ :,JJf),M.J JJIJ.:JJ P/PJJHL .

tO reduce ()7 ern SIONS g ATern A1 AVIATION D\

5 % by 2030, through aviation cleaner energy use

Each State’s special circumstances and
respective capability will inform its ability
to contribute to the Vision




ICAO GLOBAL FRAMEWORK FOR SAF, LCAF AND OTHER
AVIATION CLEANER ENERGIES 13

Policy and Regulatory Implementation Financing
Planning Framework Support

Supports global scale up of aviation cleaner energies — Collective Vision to reduce 5% CO2 by 2030
Provides clarity, consistency and predictability to all stakeholders on 1) policy and planning, 2)
regulatory framework, 3) implementation support, and 4) financing — 4 Building Blocks

Monitors the implementation progress on emissions reductions and means of implementation
Aspiring to have cleaner energy production facilities in all regions by CAAF/4 (no later than 2028)
To update the Vision at CAAF/4 on the basis of market developments




1. Policy and Planning

e Global aspirational Vision to
reduce international
aviation CO, emissions by
5% by 2030

Each State’s special
circumstances and
respective capabilities

CAAF/4 no later than 2028,
with a view to update Vision

Collaborative effort across
different stakeholders, and
encourage State policies,

action plans and roadmaps

Implementation monitored
and periodically reviewed

CAAF/3 GLOBAL FRAMEWORK - 4 Building Blocks

2. Regulatory
Framework

e CORSIA eligibility

framework as accepted
basis for SAF, LCAF and
other aviation cleaner
energies

Increase the number of SCS,
additional fuel production
pathways / life-cycle values

Parameters for fuel
accounting methodologies,
leveraging on CORSIA MRV
system

Study of fuel accounting
systems to determine any
possible ICAO role

3. Implementation
Support

* Robust, targeted and
tailored capacity -building
and implementation
support

e Building on ACT-CORSIA
and ACT-SAF programmes

e Facilitate partnerships, and
exchange of best practices

e Develop policy
toolkit/guidance and
support State Action Plans

e Support feasibility studies,
pilot projects, which may
facilitate access to
investment

e Support access to
technology

4. Financing

e Advocacy and outreach for

greater investment in
aviation cleaner energy
projects, including UN and
international financial
community

Welcome and request for
operationalization of ICAO
Finvest Hub to facilitate
better access to public fund
/ private investment, to
respond to Resolution A41-
21, para 18. a)

Expedite work to consider
the establishment of a
climate finance initiative or
funding mechanism under
ICAO, to respond to A41-21,
para 18. b)



ICAO ROADMAP FOR IMPLEMENTATION OF CAAF/3 OUTCOMES AND LTAG

STK = Annual LTAG Stocktaking events

CAAF/3

Vision
&
Global
Frame
work

-

2024 2025 2026 2027

SAP = State Action Plans LMR = LTAG Monitoring & Reporting

Update LMR Update

AP
guisdance methodologies SAP

Policy and
Planning

2028

Update LMR

. methodologies

CAAF/4

Assess / monitor / report LTAG implementation

Regulatory

New fuel pathways, new SCS, updated and new Tracker Tools
Framework

Study of fuel accounting systems and LMR methodologies Vision
I ICAO regulatory frameworks &
ICAO IT Platform Global
(Cleaner Fuel Central Registry (CFCR))

____________________________________________________ Frame
work
R EAE

Implementat

jon Support Training, guidance, templates, best practices, technical cooperation etc.

20 ACT-SAF feasibility studies
& business cases

+ 30 ACT-SAF feasibility studies
& business cases

Facilitating access to financing for projects

through the ICAO Finvest Hub
Study and report on a climate

finance initiative or funding
mechanism under ICAO

Consider any further action on initiative or
mechanism, as appropriate

Advocacy & outreach on financing to aviation decarbonization projects

S
T
K

Key
inputs
for next
decades

A44 (2031) to T
A50 (2049)

CAAF/5
CAAF/6
CAAF/7

CORSIA
Special
Review
by 2032

4 )

2050

LTAG of
net-zero
carbon

emissions
by 2050

o @

TAG i
ET-ZERO2050




SAF TRACKING TOOL FOR MONITORING PROGRESS

ICAO Cleaner Energy Tracker tools (click for details) 8 ICAD owmornes

This requires 23 million tonnes (Mt) of

ICAO adopted a Vision to reduce CO: emissions in : ok ! .
international aviation by 5 per cent by 2030 through the cleaner energies use in international ICAO SAF tracki ng
use of SAF, LCAF and other aviation cleaner energies. (acco";‘d‘::?g%’:L?fs?egfn%am tools to monitor
{Click on each number to open the full Tracker) info rmation excha nge E
Policy and Regulatory Implementation
Planni Framework Support Financing
N B k.
4] 11 23 93,2
Policies adopted Approved conversion Stakeholder Billion liters of SAF
or under developllmlt processes Action Groups under offtake Latest news (cllck for detaiIS) Search il Filter by State
(+11 under evaluation) agreements I

production capacity
Date ~ Link

(Mt/year)
4 ACT >>SAF 23 sept. 2024  AM Green Acquires Chempolis Next-Gen 2G Bio-Fuel Technology; To Invest $1BN to Produce
1 - Announced 58.8 3 5 4 Sustainable Aviation Fuel (SAF]
23 sept. 2024 Al France-KLM and TotalEnergies Expend Sustainable Avation Fuel Partnership wih 1.5 Milion-Ton
LDeal

2 - FEED study 40 Feedstocks 6 8 ‘l 8 9
3 - Under : 29 recognized under Ann:;g;;;;: :AF 23 sept. 2024  Aether Fuels Signs MOU with JetBlue
f?gsmu::;::n ’ ICAO CORSIA Feas“?“ity ACT-SAF 20 sept. 2024  China's C919 jet completes first commercial flight using sustainable aviation fuel
other fuels : 8'3 Studies partners 20 sept. 2024  Formula 1 makes first investment in Sustainable Aviation Fuel as part of long-term ultra-efficient
5- Producing SAF 8,3 4 6 41 3 Sukiey
’ 20 sept. 2024  Fiji Airways and partners 1o explore SAF production in the Pacific
Batches of SAF 1 8 20 Billion USD in 1-100/1344 ¢ %
1 3 6 certified under Training Events announced
Airports CORSIA and investments
\__distributing SAF  J | & \Ou‘treach L B

AC)



148 States (98.99% of global RTK)
have voluntarily submitted State
Action Plans

Need for SAP updates in light

of LTAG and Global
Framework

ICAO STATE ACTION PLANS INITIATIVE

17

160

140

120

100

80

60

40

Timeline of State Action Plan Submissions

W First Submission from a Statefyear  mwmmm SAP Updates submission — —Total S5APs submissions/year {arcumulatedd)
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mo - —— £
102 i‘_’s__ o
&7 -7
75 s
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40
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i 1516 15 43
5m O g 58 & 64

00

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

% (A0

Guidance on the Development

of States’ Action Plan on CO2

Emissions Reduction Activities
(Doc 9988)

Updated version is now
available !




ICAO developed a range of guidance
documents:

e |CAO Standards: Annex 14 and Annex
16

e guidance materials related to airports
and operations (Airport Services
Manual (Doc 9137); Aerodrome Design
Manual (Doc 9157);

e practical and ready-to-use information
to support the planning and
implementation of airport
infrastructure projects: Eco Airport e-
collection

ICAO’ WORK ON AIRPORTS

18

Operational

iti Assessment of Proposed
Opportunltles to Air Traffic Management

Reduce Aircraft Noise Operational Changes

Guidance on Environmental




ECO AIRPORT TOOLKIT E - COLLECTION

19

ICAO fosters the )
covering such subjects as smart buildings, renewable energy, green mobility, climate

change resilience resource and biodiversity protection, community engagement and
sustainability reporting

i |IcAD NVIRONMENT @ (cro i |ICAD % |(CAD NVIRONMEN & [icao

Air Quality Management Water Management at Airports i e e \agamant A Focus on the production of
5 g renewable energy at the Airport site

ECO AIRPORT TOOLKIT

Waste Management at Airports The Eco Design of Airport Buildings

ECO AIRPORT TOOLIIT "
ECO AIRPOAT TOOLIET ECO AIRPORT TOOLITT

With the aim of sharing and harmonizing best practices amongst airports. ICAO has
developed

3 (ICA0

i |[CAQ

The material is provided as general information only T S
Sustainable Considerations for imate Resilient Airports

Airport

Eco-Airport Toolkit e-collection (icao.int)



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

ECO AIRPORT TOOLKIT E - COLLECTION

20

ICAC ENVIRONMENT

cA0 % [0A0

Addressing Single-Use Plastics:
an Overview for Aviation

{i ) Ta¥ ¥a'
=ar | CAO
Mgl - -

Enwronment.aI Impacts of Unmar!ned Aircraft Innovation and Technology in Airport Sustainability
Operations at and Around Airports

ECO AIRPORT TOOLKIT
2023

ECO AIRPORT TOOLKIT

ECO AIRPORT TOOLKIT
2023

ECO AIRPORT TOOLKIT

2022

Addressing Single-

Innovation and

Us(.)e Pla.St'C?: an Unmanned Aircrait Technology in Airport  GHG Management and
V:\;}gﬁ\(’)vn or Operations Sustainability-2023  Mitigation at Airports

Eco-Airport Toolkit e-collection (icao.int)



https://www.icao.int/environmental-protection/Documents/Eco-Toolkit%20-%20Single%20Use%20Plastics.pdf
https://www.icao.int/environmental-protection/Documents/Unmanned%20Aircraft%20Operations%20-%202023.pdf
https://www.icao.int/environmental-protection/Documents/Unmanned%20Aircraft%20Operations%20-%202023.pdf
https://www.icao.int/environmental-protection/Documents/Innovation%20and%20Technology%20in%20Airport%20Sustainability%20-%202023.pdf
https://www.icao.int/environmental-protection/Documents/GHG%20Management%20and%20Mitigation%20at%20Airports.pdf
https://www.icao.int/environmental-protection/Pages/Ecoairports.aspx

ICAO FACILITATING FUTURE TECHNOLOGIES

21

ENV-driven Technologies — Emerging Topics

e Environmental impacts of UAM/AAM: - Noise impact and green energy sources implementation
e Hydrogen-powered aircraft: - Novel technologies, certification, fuel-farm, airport infrastructure

Electric-powered aircraft and battery management: - Sustainable energy sources, battery production and recycling
Sustainable Aviation Fuels (100% SAF use): - Multiple industry test flights and support for 100% SAF
Novel infrastructure (eVTOL vertiports and airport facilities): - Integration of infrastructure and green energy sources

* New innovative operational measures (e.g. formation flight): - Integration with ATM and other CO2 reduction measures

almmls
O SHARE OF PROJECTS BY CATEGORY 0 NUMBER OF PROJECTS BY CATEGORY E NUMBER OF PROJECTS BY YEAR ﬁ @ ﬁ
80
HYDROGEN ELECTRIC

@ Electric &0
@ Acrcplane
@ Hydrogen @ 28 48

@ UAM/AAM
@ Other
® Engine UAM/AAM AEROPLANE

e 20

¥ Hybrid E- 27 -.\ 26
0
2018 2019 2020 2021 2022 2023 2024 — m
(o )

TECH NOLOGY TRAC KER CLICK TO FILTER BY CATEGORY -




€ |ICAO ENVIRONMENT SUMMARY
L

e |CAO leads SARPs maintenance and development on Aircraft Noise, Local Air Quality and
Climate Change & Aviation CO2 Emissions.

e Industry and Manufacturers are actively supporting the ICAO ACT-SAF Programme, and all
stakeholders are encouraged to become ACT-SAF Partners.

e While aviation continues to play a pivotal role in global connectivity and economic growth, ICAO
will continue to work in close cooperation with its 193 Member States, industry, energy sector,
financial institutions, and civil society to ensure aviation’s journey towards its decarbonized and
sustainable future.
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Guidance on Sustainable Considerations
for Airport Surface Access "

e Customers appreciate convenient, affordable, and
accessible means to access and leave the airport.
Increasingly, they also expect airports to operate
sustainability

e Strategic planning and implementation of surface
access is an important consideration for mitigating
environmental impacts and bring social and economic
advantages

, , , e The airport Master Planning process will generally
Publically available on the ICAO website . .
T consider the needs for access to the terminal curb,
CCesSS.p ICa0.In . e . .
parking, rental car facilities, and other capacity
constraints. Several sustainable solutions address the
issues associated with airport surface access



https://www.icao.int/environmental-protection/Documents/Sustainable%20Considerations%20for%20Airport%20Surface%20Access.pdf

Guidance on Climate Resilient
Airports -

 Climate change presents many challenges for
aviation, and the impacts of changing climate are

% | ICA0 ENVIRONMENT felt at airports worldwide. Strengthening
airports to be more resilient to the impacts of
Climate Resilient Airports climate change has become a major theme of

airport planning

ECO AIRPORT TOOLKIT

* A climate resilient airport is one that has taken
steps to prepare for the challenges that climate

change and severe weather bring.
Publically available on the ICAO
website
Climate resilient airports.pdf (icao.int)

e Provides recommendations and guidance on
resilience planning (Master Plans)



https://www.icao.int/environmental-protection/Documents/Climate%20resilient%20airports.pdf

i (100 ENVIRONMENT

Greenhouse Gas Management
and Mitigation at Airports

ECO AIRPORT TOOLKIT
2022

Publically available on the ICAO
website
GHG Management and Mitigation at
Airports.pdf (icao.int)

Guidance on GHG Management and
Mitigation at Airports

26

Airports have a critical role to play in the sustainable
development of the aviation eco-system. More work
needs to be done. For instance, by continuing the
research on the

or

e Airports are key stakeholders to improve practices
on the ground. Better airport traffic sequencing,
allowed by the implementation of innovative e-tools
such as Airport Collaborative Decision Making tools,
help to improve the overall efficiency of airport
operations, especially turn-around and pre-
departure sequencing, thus avoiding unnecessary
GHG emissions


https://www.icao.int/environmental-protection/Documents/GHG%20Management%20and%20Mitigation%20at%20Airports.pdf
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