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Historic on ICAO and SAF

12 years ago
- Technical feasibility and safety under consideration
- No certified conversion processes
- Very few demonstration flights
- Then, in 2009, the First Conference on Aviation and Alternative
Fuels (CAAF/1) was convened in Rio de Janeiro and

recommended:
- the use of SAF as a means to reduce aviation emissions;
- the establishment of the ICAO Global Framework for Aviation Alternative
Fuels (GFAAF);
- the development of life cycle analysis methodologies;
- the development of Sustainability requirements

2 © ICAO 2022
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Historic on ICAO and SAF

Over the past 10 years...

- 2010 - Inclusion of SAF as a measure to reduce
aviation CO, emissions (ICAO resolution A37-17)

- 2012 - Rio + 20 conference — SAF flight from |
Montréal to Rio with ICAO Secretary General

- 2017 — Second Conference on Aviation and
Alternative Fuels (CAAF/2) :,

- 2018 — CORSIA adoption (including SAF
provisions)

3 © ICAO 2022
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The Present of SAF

2021 is the year of SAF
Offtake agreements Airports distributing SAF

I Ongoing deliveries [l Batch delivery
Il ~Announced offtake volumes per year (million liters) 60

12,396.39

12.3K
10.8K
9.22K 40
769K
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4.61K 2,418.88

307K 1,499.02 1,012.69 20
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What is SAF?

Annex 16 Vol IV definitions

- Feedstock. A type of unprocessed raw material used
for the production of aviation fuel. Annex 16

- Conversion process. A type of technology used to S L e e

ey
Vi3 ICAO International Standards
&5 and Recommended Practices

CO nve rt a fe e d Sto c k i nto aVi at i O n fu e I . Volume IV, Carbon Offsetting and Reduction Scheme for

ation (CORSIA)
ober 2018

- Pathway. A specific combination of feedstock and
conversion process used for the production of
aviation fuel.

- CORSIA Sustainable Aviation Fuel - a renewable or
waste derived aviation fuel that meets the CORSIA
Sustainability Criteria under this Volume.

5 © ICAO 2022
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Conversion processes and feedstocks

To date, 9 conversion processes have been approved by ASTM to produce SAF.
Most commonly used are:

Hydroprocessed esters and Fischer Tropsch (FT)* alcohol-to-jet (ATJ)
fatty acids (HEFA)*

waste gases
(e.g. steel mill)

animal
tallow

Vegetable oils used cooking oil

 HEFA and FT can also be co-processed at conventional petroleum refineries

For details on all conversion processes:
https://www.icao.int/environmental-protection/GFAAF/Pages/Conversion-processes.aspx 6

© ICAO 2022
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ICAQO Activities on SAF

ICAO is facilitating SAF development
and deployment by:

1) Establishing Policies, measures and goals

2) Developing globally-accepted Standards,
sustainability criteria, and life cycle
methodologies for SAF use in CORSIA.

3) fostering capacity building and assistance to
ICAO Member States

4) Outreaching information and best practices

© ICAO 2022
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ICAO Outreach activities

ICAO Stocktaking Seminars

. Held since 2019; 4 editions to the moment
|CAO STOCKTAKING SEMINAR “4i80, o#5 " 2019edition focused on SAF
'ﬁj}%gﬁ,_" Al « 2021 Edition included one pre-stocktaking
TOWARD THE 2050 VISION FOR _; seminars on Synthetic fuels
SUSTAINABLE AVIATION FUELS T *  All presentations available on ICAO.tv
ICearters, Montréal | 30 April - 1 May 2019 Qi;‘f::‘ﬂ %5.::
#SustainableFuels W 3?:“:3.

2 .,
ibﬁ U’@ﬁ AVR”E\-I[-)ll(J)(':\lTFOONS % https://www.icao.int/Meetings/SAFStocktaking/Pages/default.aspx

C®3 https://www.icao.int/Meetings/Stocktaking2020/
i i https://www.icao.int/Meetings/Stocktaking2021/
N https://www.icao.int/Meetings/Stocktaking2022/

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation
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ICAO Outreach activities

 Updated daily

* Transparent — all data available for consultation
* New tool — SAF production facilities map

SAF tracker tools

ICAO SAF facilities map
This map provide: i Aviation Fuels.
contact officeenv(@icao.int to suggest the inclusion of information
Map  Satellite %
| ) 9 | >360k . . & -
3 \ Billion liters o - ) /
airports \ saF o conversion \ commercial o 5%
distributing privey processes u N flights have WP . siE = AN
SAF / certified forg SAF 4 U‘:O.,. Mort: P i e ‘:;....“:"
R eeme aviation - S IR N
\ ,_f; = i .:"'- e
h _;s South s Mo biorld [
Latest news (click for details) y Fn .
Search Enie L Saall 4
Date ~ Link Google Fmbosdshoncs | oo e 3021 1000 Am L 3.«:»“
Jul 15,2022 Exxon successfully delivers SAF to Changj airport c e @ uin ew o
Jul 14,2022 British Airways and Phillips 66 sign SAF deal
Jul 14, 2022 Aer Lingus signs deal for Sustainable Aviation Fuel (SAF) supply.
Jul 14,2022 Twelve and Alaska Airlines to collaborate with Microsoft 1o ad tainable aviation fuel derived . . . - .
¢ T Tt 7 ang oo oree 1ol Microsofl fo advance sustainable aviation Le' cerlve https://www.icao.int/environmental-protection/pages/SAF.aspx
Jul 14,2022

Bolloré Logistics and Air France KLM Martinair Cargo extend SAF agreement

(or google it “Sustainable Aviation Fuels”)
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Airports tracker

* Tracker of airports offering
Sustainable Aviation Fuels, either

Date ~ Airport Status Source
airports
distr'i)l:’uting ‘ CO nti n u O u S I 0 r i n b a tC h e S 1. Jan 18,2022 Jacqueline Cochran Regional Airport 0Ongoing deliveries https://www.hydroc...
SAF y 2. Dec 28,2021 Milan Linate Airport Ongoing deliveries  https://www.ainonli...
3. Nov12,2021 Dallas Fort Worth Airport Batch delivery https://www.aviatio..
SAF Airports Map 4. Oct24,2021 Gatwick Airport Batch delivery https://www.kuna.n...
A list of airports di SAF (regularly or on batches) N ) i ) ) i
contactofficeenv@icao.into suggest the inclusion of additional information 5. 0ct 13,2021 Angelholm Airport Batch delivery information receive..
- ] 6. 0ct 13,2021 Sundsvall Timra Airport Batch delivery information receive..
AIRPORT Map Satellite :@: .:: 7. 0ct 13,2021 Skellefted Airport Batch delivery information receive...
“\‘ 8. Oct6,2021 Toronto-Pearson Airport Ongoing deliveries https://www.biofuel...
Fintana 1
|
o, ) p. 1-68/68 < >
uave "/
” = @
2l o Sbmfpal
° = S . e e Mangots } Il Ongoing deliveries [l Batch delivery
th ® we }
e Bt B O e, e | 60
- S s O i E
- Thiiang !
(Feemor s Evons | 40 44 45
FUEL DISTRIBUTION £ Combie S 2 :
‘l' \ o - o Zi T Johannesburg Airport b b ﬁ b
it & - _“: Status: Batch delivery L3
PURCHASER i .
South . South L e T — | 20 22 22
Pacific Atlantic
Ocean Ocean Sourh Atrice + 4 13 14|15
- 24 L
o 0
Google e — Sm— 2014 2015 2016 2017 2018 2019 2020 2021 2022

Status @ Batch delivery @ Ongoing deliveries
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Policies tracker

NO COUNTRY LEFT BEHIND

* Tracker of Policies adopted or
under development to foster ..

Rreiod SAF development

State Policy Title Policy Description Status Source
Jan 2,2022 Denmark. Denmark Targets 2030 For Fossil Fuel-Free ligh under Tl il fozzil-fusl-frae-flionts,
Japame govemment officials are working on plans to slash under httgs:y mhk.or, 0211210_30,

rbon emussions by the country's airines. They sy that
S350 ner pianes Shou i be polvered by 10 pefeent biots

development, Sep9.2021  Unied i

i i 1ax credit 2s part of the Build Back under development

States Aviztion Tax Better Agend, Tnis creditwill elp cut costs and rapicly scale
‘Cradt stic production of fuels for aviation.
pmpuueduxuedrl_lequllunl east a 50% reduction in lifecycle
9 925 emissions
greater
Jizs 201 uned Proposes the introduction of an obligation on fusl suppliers to under development 9 e
Kingdom reduce the carbon footprint of jet fusl used in the UK, to be e el
eered Triugh Gresior Use of sustsinable sviation ik
Environmental Policieson Aviation Fuels Ui seeing commerts o e
nmd for 2 SAF mands
The following map and table provides a summary of the policies (adopted and under development) to foster the et rbition a"d “Gesign of the proposed SAF mandate
use of Sustainable Aviation Fuels and Lower Carbon Aviation Fuels. fue\ eligibility criteria
|m‘e_|=ct ons een SAF and other domestic and imternational
Eompiiance, Teporing snd verification prnciples that will steer
the crestion of the ¢
Map Satellite _
Greentand Jul16,2021  Regional ReFuslEl proposed mandste of SAF use,starting from 2% n 2025 upto.  under development
p— o it in2050
n)
Fiand
cetand Soaden
e Jun13,2021  New Sustainatle Propased policy requires fuel suppliers to reduce the GHG under development  https://wwiw transport govt nz/srea-of-interest/environment-
oy g Zealand Biofugls emissions from tansport fuels by 2 defined percemage sach andclimate-change/biofusls!
Mandae year. [t apphies to ll fransport fusls, including domest < wallm
. & R lion @ fel ar\d requires biofUel: to mest sustainb ity crter:
v g Poland a1 ey g ot impact on food production or |nr.hgennus
3 o s G = e 1-1/23 ¢ >
ol
POLICY TITLE Unedsuates g North o® i
4 Atlantic

LATEST LINK

Indian
POLICY DESCRIPTION South Ocesn
o
Pacific e Atlantic
Ocean n South Africa.
Argentina.
Google T E—— T

STUPDATE:  SepS,
Status @ under development @ adopted

- roicies

30

20

013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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Offtake Agreements tracker

trtal offake

Fuel producer Fuel Supplier  Fuel User / Purchazer vohame ; Source

* information on SAF
purchase agreements E—— R —

2 Dec 4, 2021 oMy Austnan Ailines 18 ! DRl el a CoMGUEIIan nCs 10 (e 1500 -
x Dicc 2,203 Philips &8 Bmitizh A hitpsfenww. businesswire coomni fhome/20INEIE00...

4 Dec

207

n Aiines 28, hittpeiness aa.comjinews)

= detaily POV mencan. .

B Dec 12021 onewarid 106 hitpefeeneairpo teChNOIODY.CoMINeWSAICIICtis i
BI"iOl‘I liters . & Heaw 2, 2021 Dewtsche Post DHL niallcader.cem Ul ksussch
Il Anncunced cfftake velurmes per year |million baers)
7 Mo 10, 2028 AG FoCE] © welooys comy 207V TYIEf offtake with g
SAF under :
un § ES Mo 10, 2020 velooys Southwest Alfines a7 15 hittps s oroeveine cominces roicascalko Ut
]
a
ofﬂake £ 9 Oce 4,202 Atrmacfair Lufthanss Cargs /i
-]
agreeme ey
LASR0Z 24188 Summa fuel producer
. & e oeEs ry per o
S6TH - 036 nm
—_— —_ === Fuel Total offtake volume
§ . Hur
1 0 F0IE 2NE 20K OB

psrchaser (milkon kters)

2 et Alue 3
. g 3 253573 B - B
- serrer S76.31 3
& athay 1
Il Mumter af annaunced afftake agrecments ve L0534 c
- . ECH Creugp \os008 2 § Ralta &
18 E KLM Lt “
B .
L H 7 2%
El 5 RS
. ) o B shell 1
. . 208.2 & . 3
o 1 .
20z 2004 a0s rael -} o7 IME 20E 2020 nn : -
Crand tetal 18602 52 Crand tetal 218602 52
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SAF facilities map

* Facilities (existing and
announced) that could
produce Sustainable
Aviation Fuels.

COUNTRY
South Africa

ENTRY TO SERVICE

FEEDSTOCK

LATEST LINK

hitps://www.sasol.com/me...

LAST UPDATE:  Dec 13, 2021

https://www.icao.int/environmental-protection/pages/SAF.aspx

(or google it “Sustainable Aviation Fuels”)

oV
. o
Map Satellite 9,
]
Canad
North Unied States -
Pacific 3
Ocean e
o)
Mexic
Venezuel da
Colombia
****** Arazil
Peru
Bovia
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Pacific
: Ocean
! Argent
|
i
Google
Projected Capacity (m... In Service?
0. @ @ 562133 @Yes @No

ICAO SAF facilities map

This map provides information on facilities (existing and announced) that could produce Sustainable Aviation Fuels.
contact officeenv@icao.int to suggest the inclusion of information

North
Atlantic
Ocean

ra
] La
Finland
lceland Sweden
Russia
Norway
(.,
s
Kingtom
£° @i °, roiend
P QL Kazakhetan
Franca ¥ Mengolia
en 8 ftaly
Turkey ) Jzpan
f Chine South Karea
vy, Alshenisn
Al |y, oyt Pakistan
Saud| Arabia. India
Thalland
Mali iiger Sudsn
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Nigeria Ethiapla
~oRe Sasol : k:
Jesia Papua New
' In Serviee? Mo s
" Service? :
e Projected Capacity (million liters/year): null
South e ustralin
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N

Keyboard shortcuts  Map data 22022 1000 km L——ouvJ  Terms of Use
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SAF high-level numbers

Feedstock cost per ton

 Estimations related to SAF, including:
« yield per feedstock type

P feedstock cost/ton

ATJ - Isobutanol - High

ATJ - Isobutanol - Low

* Investments needed for SAF facilities
 Feedstock costs

GFT - Forest Residues

e Allows to estimate tradeoffs between variables.  er-swcuasesae

GFT - MSW

Total Capital Investment (TCI) for production facility (billion USD)

Il TC! (Billion §)

Feedstock Yield
(ton of distillate yielded per ton of feedstock)

GFT forest residues - nth

GFT forest residues - pioneer
GFT agricultural residue - nth
GFT agricultural residue - pioneer
GFT MSW - nth

GFT MSW - pioneer

HEFA vegetable oil - nth

HEFA vegetable oil - pioneer
HEFA FOGs - nth

HEFA FOGs - pioneer

ATJ isobutanol - high - nth

ATJ isobutanol - high - pioneer
ATJ isobutanol - low - nth

ATJ isobutanol - low - pioneer
ATJ ethanol - nth

ATJ ethanol - pioneer 0.1 0 02 0.4 0.6 0.8 1

14 © ICAO 2022

I Yield (t distillate/t feedstock)

HEFA - Vegetable Oil
HEFA - FOGs

ATJ - Isobutanol - High
ATJ - Isobutanol - Low
ATJ - Ethanol
GFT-MSW

GFT - Forest Residues

GFT - Agricultural Residue
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CORSIA and SAF

The Carbon Offsetting and
Reduction Scheme for
International Aviation

(CORSIA) is on track,
including SAF-related
elements

For all the details
https://www.icao.int/environmental-
protection/CORSIA/Pages/CORSIA-Eligible-

Fuels.aspx
(or Google it — “CORSIA eligible fuels”)

First Global approaches for an industry sector

Sustainability Life cycle
e . Sustainabilit
certification of L. y Assessment of
criteria
fuels fuels

P

C#RSIA CERSIA C#RSIA C#RSIA

CORSIA Sustainability

CORSIA Eligibility CORSIA Approved CORSIA Default Life CORSIA Methodology for
Framework and Sustainability Criteria for CORSIA | Cycle Emissions Values Calculating Actual Life
Requirements for Certification Schemes™* Eligible Fuels for CORSIA Eligible Cycle Emissions Values

Sustainability Fuels™

Certification Schemes

© ICAO 2022
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Sustainability

CORSIA sustainability criteria for CORSIA eligible fuels
First global approach to sustainability for an industry sector

Sustainability Themes
1. Greenhouse Gases (GHG)
2. Carbon stock

(CORSIA pilot phase, 2021-2023)

} Carbon-reduction themes

_\
i s.Ar 0000000000 Environmental and socio-
= 15 economic Themes for SAF
> Adopted by the ICAO
Council for next CORSIA
.. CORSIA_ Phases*
(10/Nov/2021)
/

© ICAO 2022



# ICAO  ENVIRONMENT NO COUNTRYLEFrBEHlNDa

Life Cycle Assessment of SAF

In CORSIA, there are two options to obtain the life cycle emissions of SAF.

ICAO document
“CORSIA Methodology for
Calculating Actual Life Cycle
Emissions Values”

ICAO document
“CORSIA Default Life Cycle
Emissions Values for CORSIA
Eligible Fuels”

Allows calculation of specific emissions
values to a given SAF

Default emission values, as a function of the
feedstocks and conversion processes.

C#RSIA

Conversion

Feedstock Core LCA ILUC* Default life cycle % reduction
process (gcoze/my) (gco2e/M)) value (gCO,e/MJ) (Relative to CORSIA baseline — 89 gCO2e/MJ)

HEFA Soy . . : 24%

AT (isobutanol) Sugarcane 24.0 7.3 31.3 65%

First Global Approach to life cycle assessment




18
¥ ICA0  ENVIRONMENT NO COUNTRY LEFT BEHINDa

Sustainability Certification

ICAO-approved “Sustainability Certification Schemes (SCS) ” are responsible for:

* Ensuring compliance with the Sustainability Criteria

* Ensuring that the Life Cycle Emission value of the fuel has been applied/calculated
correctly.

ICAO document
“CORSIA Eligibility

Requirements that an SCS needs to meet.

Framework and S
Requirements for SCSs” comsia
ICAO document “CORSIA — List of approved SCSs under CORSIA.
Approved SCSs” = e _> Currently two approved SCSs:
,,,,,,,,,,, -ISCC
RS o L _RSB

Op en i n Vi ta ti On f Or S CSS tO ap p I y = www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-SCS-evaluation.aspx

© ICAO 2022
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ICAO Capacity building activities

ICAO SAF Feasibility studies - Four successful feasibility studies were
developed as part of the ICAO-EU assistance project "Capacity building for CO2
mitigation from international aviation".

Feasible feedstocks identified :
* Tropical grasses like elephant grass

@ o @ Feasible feedstocks identified :
«  Agricultural residues from sorghum * used cooking oil (UCO)

e Jatropha * municipal solid waste (MSW)
AL R IHE b . . . FEASIBILITY STUDY ON THE USE
e« Municipal Solid waste (MSW) LU+ sugarcane byproducts (cane tops)
* Cashew and shea nutshell oil « water hyacinth
* __Waste animal fats (tallow)

@co @
BURKINA FASD

@ B & W SAF economically unviable (lack of
DOMINGAN REPUBLIC THIDAD AND TOEAGO quantity of locally sourced feedstock)
Sugarcarj\e—based .SAF could be WK ¢ Suitable options identified for ground
FEASBLI TUY OIS economically feasible T YR support equipment: biodiesel and natural

OF SUSTAIN INFUELS

[l o

gas

© ICAO 2022
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ICAO Capacity building activities

AVIATION COLLECTION &

TRANSFORMING GLOBAL &

ICAO SAF Guide

. . : - SUSTAINABLE AVIATION
information on how sustainable aviation fuels can FUELS GUIDE

be produced, description of fuel production
pathways, usage constraints, environmental and
other benefits, and policy perspectives on the use
and development of SAF.

https://www.icao.int/environmental-protection/pages/SAF.aspx
(or google it “Sustainable Aviation Fuels”)

20 © ICAO 2022
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State Action Plans (SAPSs)

o m— and climate change coordinated plan and for facilitating green

Ac,.o,,,,,,,} Dynamic communication tools for States to present their aviation
Reduction
financing

SN Sionty and longer-term low-carbon strategies including SAF deployment

i ,.,,,,} Sharing of information and best practices on latest green innovations
Reduction
projects

© ICAO 2022
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State Action Plans (SAPs)

« States* are already including SAF related information in
their SAPs including:

« SAF Policies in place/planned
« SAF R&D Projects

» Feasibility Studies

« Demo Flights

* Public & Private Partnerships
 Pilot Projects

© ICAO 2021 sty Zolding joi © ICAO 2022
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State Action Plans (SAPs) and SAF

All States in the ICAQO Assistance Project, with the EU funding, Phase 2 are

encouraged to include SAF information into their State Action Plans (SAPS)

Reasons to include SAF deployment projects into a State Action Plan

commitment to the
to reduce
international

Showcase their
production and use of SAFs
CO2 emissions from
aviation.

Prepare feasibility studies and identify
assistance needs for implementation

Facilitate green investment and finance
for SAF deployment projects

Initiate  collaboration between the all
stakeholders including public and private
sectors, which will be critical to
implementing a work plan for the
deployment of a value chain for SAFs

Advance the social and economic
development associated with the UN
Sustainable Development Goals (SDGs) by
the development and deployment of SAF

© ICAO 2022
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ICAO is working to define quantified goals for SAF

2050 ICAO Vision for Sustainable ICAO work on a long term global aspirational
Aviation Fuels goal for international aviation (LTAG)

Calls for a significant proportion of SAF combined scenarios of technology, operations,
use by 2050, and a level-playing field and fuels, in terms of timing, readiness,
with other sectors attainability and CO, reductions.

SAF Goals

A quantified long-term goal for SAFto  Results to be presented to the next ICAO
be defined in CAAF/3 (by 2025) Assembly (2022).

Ongoing Stocktaking process to support

the definition of these goals

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation
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Work on a Long-Term Aspirational Goal

2010
| ICAO adopted two Global Aspirational Goals

CONTRIBUTION OF MEASURES FOR REDUCING

g 1 INTERNATIONAL AVIATION NET COz EMISSIONS
2 5 1- 2% annual fuel efficiency improvement through 2050
2 10 &R Aircraft Technology g 2- Carbon neutral growth irom 2020 (CNG2020)
é 1,000 @ Operational Improvements ... E l
é e Sustainable Avia%F?ls E
g and CORSIA / \
:‘é m l— Carbon Neutral Growth from 2020 ((%)) ‘6

2010 2015 2020 2025 2030 2035 2040 2045 ASKET OF MEASURES

2019
Complemented by
ICAO Assembly requested the ICAO C_Q;" 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
© ICAO 2022
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ICAO LTAG Report

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

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

- : % ICAO
and inclusive manner, e

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 T O Ao gy AL PROTECTON

(or search “ICAO LTAG”)

© ICAO 2022 ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation


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

ICAO ENVIRONMENT NO COUNTRY LEFT BEHIND
Main takeaways from ICAO LTAG Report

3000 3000 i 3000

Legend: - S0 oo
m Aircraft Technology
i 5
I Operations . - “o\°°,,¢\*
i W
B LTAG-SAF Biomass based fuel “°c,°

[0 LTAG-SAF Gaseous waste based fuels
EILTAG-SAF Atmospheric CO2 based fuels

1500

1500
Non drop in fuels: Cryogenic Hydrogen

m LTAG-LCAF: Lower carbon petroleum fuels

§

Residual CO2 Emissions

International Aviation CO, Emissions (in Mtco,)
International Aviation CO, Emissions (in mMtco,)
International Aviation CO, Emissions (in Mtco,)

© ICAO 2022 500

g

;495 MtCO,
. . 203 mtco,
DZDZD 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 ’ 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 ! 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
Metrics IS1 Ky IS3
CO, Emissions in 2050 after =950 MtCO, in 2050 =500 MtCO, in 2050 =200 MtCO, in 2050
Reductions (160% of 2019 CO, emissions) (80% of 2019 CO, emissions) (35% of 2019 CO, emissions)
Reduction in 2050 from the 39% total through: Technologies - 20%, 68% total through: Technologies - 21%, 87% total through: Technologies - 21%,
Baseline Operations - 4%, Fuels - 15% Operations - 6%, Fuels - 41%) Operations - 11%, Fuels - 55%
Cumulative residual Emissions 23 GtCO, (2020 to 2050) 17 GtCO, (2020 to 2050) 12 GtCO, (2020 to 2050)
from 2020 to 2070 23 GtCO, (2051 to 2070) 11 GtCO, (2051 to 2070) 4 GtCO, (2051 to 2070)
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Main takeaways on Fuels

Largest CO2 reductions by 2050 coming from fuels
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After 2044,
only SAF is used under IS3
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Results to be considered at the next ICAO General Assembly (September 2022)
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Roadmaps for LTAG Implementation

Implementation Roadmap

« ICAO CAEP considered technical aspects of
implementation without prejudging future
decisions

Monitoring of progress

«  State Action Plans may be used for States to
report progress towards a goal, without
duplicating existing processes

« If a goal were adopted, ICAO could conduct
future work on possible metrics, reporting
mechanisms, etc.

Review

« ICAO may need to review any goal to ensure it
remains appropriate

o100 2022 2nnial review process could be considered

Capacity building

Possible needs for capacity building and assistance e.g.:

workshops on measures, including understanding

costs

assistance on monitoring and measuring CO,
emissions

an overarching training programme similar to ACT-

CORSIA

© ICAO 2022
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ACT-SAF Programme
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What is the ICAO ACT-SAF programme?

e Launched on 1 June 2022

 AnICAO initiative to facilitate the development and
deployment of sustainable fuels, while recognizing “not
one approach fits all”

* Tailored support for States in various stages of SAF
development and deployment

* Facilitate partnerships and cooperation on SAF initiatives
under ICAO coordination

* Platform to facilitate knowledge sharing and recognition
(progress monitoring) of all SAF initiatives

© ICAO 2022
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Why ICAO ACT-SAF Programme?

e Builds on existing ICAO “ACT” experience, through partnerships and
cooperation amongst States — All States/stakeholders can be part of

* ICAO LTAG report foresees largest CO, reductions coming from fuels/cleaner
energy sources

— Need for immediate action to fully realize SAF potentials

* Aligned with Resolution A40-18, 2050 ICAO SAF Vision, ICAO NCLB, and three
pillars of UN sustainability (Environmental/Economic/Social)

* Stepping stone to explore additional action to support aviation CO,
reductions

© ICAO 2022
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Promoting SAF together
* Importance of moving forward internationally supporting SAF

development and deployment, aiming to address:

s Sustainability of the fuel

Affordability and price

~ Diversification of feedstock, stakeholders, cleaner energy

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation



34
¥ ICA0 ENVIRONMENT NO COUNTRY LEFT BEHmna

Promoting SAF together

International
Groups /
Organizations

 All stakeholders in collaboration to
advance ACT-SAF efforts

* Connects with existing
projects/programmes

inancial anc
Development
Institutions

Environmental NGOs Industry

Coalitions o
Airlines

..... 2 Manufacturers
Fuel producers

Development Banks
Private Funds

* Promotes and accounts for actions

globally $ 7‘;
* Active participation of Regional States Kwﬁx Educational /

Academic
institutions

offices on outreach, promotion
and support for SAF initiatives in
the region

© ICAO 2022
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How will ACT-SAF work

1) States/Organizations express |2) ICAO coordinates with interested |3) Memorandum of 4) ICAO connects ACT-
interest in participating*® participants the details of the offers |Understanding (MoU) is |SAF Participants
and requests, and suggest possible |[signed and projects
projects defined
Supporting State / Possible projects: MoU will contain: Criteria for connection:
Organization* can participate by
providing experts and/or *Feasibility Studies Details on the *Matching expertise
resources *Training programmes cooperation terms, *Language, cultural and
Support for SAF certification including the rolesand  geographical aspects
Requesting State can participate *Support for Policy implementation responsibilities of ICAO  *Resources availability
by providing a focal point for and each participant

coordination

Instructions to Join ACT-SAF are available at

WWW.icao.int/environmental-protection/Pages/act-saf.as

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation
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SAF efforts in WACAF/ESAF

* There is opportunity for support in the region for SAF development and deployment

* Many States have incorporated SAF elements into their State Action Plans - Cooperation
via ACT-SAF can assist in this process

X < P (2020-2022)
BurkinaFaso  EICHEIEE)
ST N - P (2015)

S - - (2020-2022
ST I (1015
SR - 2015
STV TR 2020-2022
Democratic Republic of Congo _ SAENMTY
Equatoriai Guinea______ BLIEE

T < (2016)
R R P (2020-2022)
L P (2020-2022)
(Y TR < P (2020-2022)
(2 S (2018)
(P | P (2020-2022)
Sao Tomeand Principe  RACHEIID

Senegal SAP (2020-2022)
0go SAP (2018)

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation
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SAF efforts in WACAF/ESAF (continued)

State _lnitiatives
Botswana  SZ\NIVPF)

[ s 2P (2015), Participating in ACT-SAF
Seychelles  JNAPIpF)

SAF Production Plans
Participating in ACT-SAF

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation
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Next steps of the ICAO ACT-SAF Programme

* Invitation to join ICAO ACT-SAF
— State Letter sent to States (deadline 15 July 2022)
* Scoping the needs and potential contributions from stakeholders
— Update of State Action plans
* Under ICAO coordination:
— Mapping out States SAF development needs
— ldentifying, matching, and setting up specific SAF implementation projects
— Establish the ACT-SAF platform
— Monitoring progress

© ICAO 2022
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Conclusions

- Sustainable Aviation Fuels are a reality — technology and supporting
policies are ready
- Opportunities exist for States in developing this new industry
- Leadership from States will be of paramount importance to drive the
CO2 reductions from SAF
- Important to include SAF related opportunities in the State Action Plan
- Challenges remain for further deployment
- Further policies are needed to drive cost down and increase volumes
- Level playing field with ground transportation

- Harmonized approach
- ACT-SAF will facilitate cooperation

© ICAO 2022
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