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ICAO action on Sustainable Aviation Fuels (SAF)

2012 -
Rio + 20
2009 conference —
First ICAO SAF flight from
Conference on Montréal to
Aviation and Rio with the
Alternative ICAO Secretary
Fuels (CAAF/1) General

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

2013

Creation of the CAEP
Alternative Fuels Task
Force (AFTF)

2017 2019 — First 2021
Second Conference ICAO Socio-economic
on Aviation and Stocktaking and
. T e .
Alternative Fuels ooz g || environmental
(CAAF/2) @ﬁiﬁiﬂﬁ?’iﬂf” il {5 sustainability .
ICAO vision on SAF [ criteria  comsA_
2018 — CORSIA 2020 2022 LTAG Agreement
adoption CORSIA * SAF has the greatest potential
. . . to reduce CO2 emissions
(including SAF mEth9d0|lees on +  ACT-SAF programme is
provisions) sustainability and launched

life cycle analysis
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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, including through the ACT-SAF programme

4) Outreaching information and best practices

© ICAO 2023
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Benefits of SAF

A SAF industry can provide multiple benefits

socio-economic benefits — sustainable economic growth and employment
environmental benefits — contribution to climate action
energy security benefits — diversification of energy matrix increases security

Drop-in nature of SAF makes it interchangeable and compatible with conventional
aviation fuels

— SAFs can currently be blended at up to 50% with conventional jet fuel

— SAF is handled in the same way as conventional aviation fuels

— SAF does not require changes in aircraft or its engines, nor in infrastructure

© ICAO 2023
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ICAO Policies on SAF ﬁ

ICAO has international policies applicable to SAF

realn 2050 ICAO Vision for Long term Aspirational goal
Sustainable Aviation Fuels (LTAG)

* Anaeroplane operator can Calls for a significant proportion of Largest  aviation CO, emissions
reduce its CORSIA offsetting SAF use by 2050, and a level- reductions to come from fuel-related
requirements through the use  playing field with other sectors measures
of CORSIA Eligible Fuels (CEF)

* Includes international To be reviewed in CAAF/3 (2023) LTAG agreement (A41-21) includes aspects
approaches for sustainability related to policy planning, regulatory
and life cycle assessment of framework, implementation support, and
fuels financing

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation 8
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ICAO Long Term Global Aspirational Goal For
International Aviation (LTAG)
Adopted by ICAO Assembly Resolution A41-21

LTAG..... 4 (2022
LONG TERM GLOBAL ASPIRATIONALGOALFOR INTERNATIONAL AVIATION https://www.icao.int/environmentaI-
N ET_Z E Ro 2 c 50 protection/Documents/Assembly/Resolution A41-21 Climate change.pdf

LTAG Report
SAF will play a key role in aviation
decarbonization efforts

MARCH(2072
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Financing Needs for SAF and LCAF

2022: 0.15 Billion Liters of SAF
being produced

|53 LTAG Integrated Scenario 3

2045: 636 billion liters
2000 After 2044; “o\o%“ needed to replace all fossil
SAF production may 0 fuels
. | EXCEED aviation demand \ 4

By 2050: ca. USD 3,200
billion investment needs

¥

T LN I I\ S : : Need for close cooperation
7\ with financing institutions

1000

International Aviation CO, Emissions (in Mtc0,)

500

Hydrogen

References:

Residual Emissions

https://www.icao.int/environmental-
' 203 Mtcoz rotection/LTAG/Pages/LTAG-data-spreadsheet.aspx
0 ' https://www.iata.org/en/iata-repository/pressroom/fact-
D 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 sheets/fact-sheet---alternative-fuels/
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e (Calls on States, industry and other stakeholders to substitute a significant proportion of
conventional aviation fuels with sustainable aviation fuels by 2050.

« 2050 Vision to be revised in 2023 (CAAF/3 Conference)
» Stocktaking process supporting these goals — yearly events held since 2019
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What are Sustainable Aviation Fuels (SAF)?

. .. Which Sustainability Criteria? What is a waste?
Definition

SAF is defined as a renewable  Sustainability Criteria are Waste is a feedstock with inelastic supply and
or waste-derived aviation fuel defined in the ICAO document no economic value (e.g. municipal solid

that meets sustainability “CORSIA Sustainability Criteria  waste, used cooking oil, waste gases etc.)
criteria. for CORSIA Eligible Fuels” reference: ICAO document “CORSIA Methodology For
reference: Annex 16 Vol IV — CORSIA Calculating Actual Life Cycle Emissions Values”

®rcho

= .
F .m

A1

e

alculating Actual Life
—— _éA,,
u

21

March 20

C#'RSIA C#RSIA

All documents available at https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-
Fuels aspx
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Sustainability
CORSIA sustainability criteria for CORSIA eligible fuels

First global approach to sustainability for an industry sector

1. Greenhouse Gases (GHG) Carbon-reduction themes
. (CORSIA pilot phase, 2021-2023)
o N 3. GHG reduction permanence N\
T — _ Latest updates (November/2022)
- * Environmental and socio-
economic Themes for Lower
> Carbon Aviation Fuels (LCAF)
. New Sustainabilty Theme on
CoRSIA GHG permanence
. Applcable after CORSIA pilo
phase, from 2024

© ICAO 2023
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Life cycle assessment

CORSIA Sustainability Theme 1
requires lower carbon emissions

on a life cycle basis.

—

CORSIA Sustainability Criterion 1.1
requires net greenhouse gas emissions
reductions of at least 10% compared to

a baseline.

These requirements are met based on a Life cycle assessment of the SAF:

SAF Life cycle emission value (LSf)
Unit - gC02e/M)J

© ICAO 2023

Core Life cycle assessment
(core LCA value)
emissions associated with
all steps of SAF production
and use

+

Induced Land use Change
(ILUC value)
Emissions associated with
possible land use change
generated by SAF feedstock
production
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Life cycle assessment

Core Life cycle assessment (core LCA value)
Emissions associated with all steps of SAF production and use

Cco) o

2. Feedstock processing,
collection and recovery 3. Feedstock processing
1. Feedstock and extraction

cultivation . .
4. Feedstock transportation to processing

and fuel production facilities

7. Fuel combustion

6. Fuel transportation 5. Feedstock to fuel
and distribution conversion

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation 17
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Example: life cycle emissions of sugarcane ethanol ATJ in Brazil

Production step Associated emissions
(gC02e/M))

Life cycle assessment

Feedstock growth -74

Feedstock cultivation 16.9
Feedstock processing, collection and recovery
Feedstock processing and extraction

Feedstock transportation to processing and fuel production 1.6
facilities

Feedstock to fuel conversion 5.2
Fuel transportation and distribution 0.4
fuel combustion on aircraft engine 74

total (core LCA value 24.1 .. .

( ) 63% emission reduction
Induced Land use Change (ILUC value) 8.7 on a life cycle basis
SAF Life cycle emission value (LSf) 32.8 " (Compared with Baseline emission
- core LCA + ILUC value of 89 gCO2e/M))

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation 18
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Life cycle assessment
Example: Jatropha-based SAF in India

Production step Associated emissions B
(gCO2e/M)J) P
Feedstock growth -74
Feedstock cultivation 32.7

Feedstock processing, collection and recovery
Feedstock processing and extraction

Feedstock transportation to processing and fuel production 0.8
facilities
Feedstock to fuel conversion 12.5
Fuel transportation and distribution 0.4
fuel combustion on aircraft engine 74
total (core LCA value 46.8 . . .
( ) 101% emission reduction
Induced Land use Change (ILUC value) -48.1 lif le basi
(Meal used as animal feed after detoxification) on 3 | ehCVC T asls
. . . Compared with Baseline emission
SAF Life cycle emission value (LSf) -1.3 " ( inalue of 89 gCO2e/M))
= core LCA + ILUC g

ICAO Assistance Project with EU funding Phase Il| Capacity Building for CO, Mitigation from International Aviation 19
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Life Cycle Assessment

CORSIA allows two options to obtain the life cycle emissions of SAF

DEFAULT Life Cycle Emissions & Iicro

ICAO document “CORSIA Default Life Cycle Emissions Values for

CORSIA Eligible Fuels”
Default emission values, as a function of the feedstocksand | | s
conversion processes. i B i
W (CA0

ACTUAL Life Cycle Emissions e

ICAO document “CORSIA Methodology for Calculating Actual Life Cycle
Emissions Values”
Allows calculation of specific emissions values to a given SAF or LCAF

Wavernbsar 2019

.. —

First Global Approach to life cycle assessment
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Default life cycle emissions values

Table 1. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels produced
with the Fischer-Tropsch Fuel Conversion Process

Core ILUC LS 4100
Region Fuel Feedstock Pathway Specifications LCA LCA ot o
Value Value (2C02/MJ)
Residue removal does not =
Global Asricultural residues necessitate additional nutrient 77 77
£ replacement on the primary i ’
CrOP ! ber 20
Global Forestry residues 8.3 8.3
C&RSIA
Municipal solid waste 0.0
Global (MSW), 0% non-biogenic 5.2 52
carbon (NBC)
Municipal solid waste
Global (MSW) (NBC givenas a NBC*170.5 NBC*170.5
o percentage of the non- + 5.2 +572
biogenic carbon content)
USA Poplar (short-rotation 12.2 52 70
woody crops) F d il
Poplar (short-rotation or more detalls,
Global 12.2 8.6 20.8
woody crops) please refer to ICAO
. Miscanthus (herb i -
USA cn::;cr:p;}c aeeous 10.4 329 22,5 document 06 - Default
Miscanthus (herbaceous Llfe CVCIG EmiSSionS -
EU cnf:rg}' crops) 10.4 -22.0 -11.6 June 2022pdf
Global Miscanthus (herbaceous 10.4 126 29
CNCTEY Crops)
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Default life cycle emissions values

Table 2. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels produced
with the Hydroprocessed Esters and Fatty Acids (HEFA) Fuel Conversion Process

: o Core | ILUC LSt s
Region Fuel Feedstock Pathway Specifications ITCA l?(,A (2COse/MJ) . -
Value Value e

Global Tallow 225 22.5

Global Used cooking oil 13.9 13.9

Global Palm fatty acid distillate 20.7 0.0 20.7

Global Com oil Egmfmm dry mill cthanol 17.2 17.2 —
USA Soybean oil 40.4 24.5 64.9

Brazil Soybean oil 40.4 27.0 67.4

Global Soybean oil 40.4 25.8 66.2

EU Rapeseed o1l 474 24.1 T71.5

Global Rapeseed oil 47.4 26.0 734

At the oil extraction step, at
least 85% of the biogas

Malaysia & . released from the Palm Oil H
lndcurfcsia Palm o1l Mill Effluent {(POME) treated 374 31 765 For more details,
in  anaerobic ponds s please refer to ICAO
captured and oxidized. document 06 - Default
At the o1l extraction step, less
than 350?. of the biogas Life Cycle Emissions -
Malaysia & . released from the Palm Ol
Indoncsia | Pm ol Mill Effluent (POME) treated |~ 31 7o June 2022.pdf

i anacrobic  ponds s
captured and oxidized.
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Actual life cycle emissions values

ICAO Document “CORSIA Methodology for Calculating Actual Life
Cycle Emissions Values” allow for the calculation of specific
emissions values to a given CORSIA SAF

— Document provides further details on the methodology, such as:

... —

* Technical report requirements

* Feedstock categories (wastes, residues, byproducts = zero
ILUC),

For more details,
* Low land use change risk practices (zero ILUC) please refer to ICAO
document 07 -
Methodology for
Actual Life Cycle
Emissions - June

2022.pdf

© ICAO 2023
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https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
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Sustainability certification

ICAO-approved ‘Sustainability Certification Schemes (SCS)’
are responsible for

— Ensuring compliance with the sustainability criteria for CORSIA
eligible fuels (including CORSIA SAF)

— Ensuring that the life cycle emissions values of the fuel have

been applied/calculated correctly

— To date, the International Sustainability and Carbon
Certification (ISCC) and Roundtable on Sustainable Biomaterials
(RSB) are the two CORSIA approved SCSs

© ICAO 2023
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' Developments in the SAF market - demand '

Demand for SAF is growing exponentially Offtake agreements

B Announced offtake volumes per year [million liters)

* Airlines signing multi year offtake agreements  ; 5%

g

* States are implementing supporting policies ?E

* Programmes allow corporates and travelersto ¢ ; i il S s
purchase SAF q 2003 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: https://www.icao.int/environmental-protection/GFAAF/Pages/Offtake-
Agreements.aspx

Policies
Il Folicies
T 30
Making flyind There
k\?\more sustainablé’ you go
20
The Air France and KLM Corporate
0
Fly with SAF. 0
iy Vo 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Alliance;,
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¥ [ICA0  ENVIRONMENT NO COUNTRY LEFT BEHINDa

Developments in the SAF market - supply

SAF production volumes and distribution also growing

Announced Production capacity Airports distributing SAF
e I Ongoing deliveries M Batch delivery
E 20.00
2
o
B}

2014 2015 2016 2017 2018 2019 2020 2021 2022

0
2012 2014 2016 2018 2020 2022 2024 2026

ICAO SAF facilities map

dz“’g;f’iﬁi
ICAO SAF Tracking Tools provide
regular updates on SAF market

© ICAO 2023
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- Sustainable Aviation Fuels are a reality — technology, sustainability and
life cycle methodologies 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

© ICAO 2023
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North American

Central American Western and European and Eastern and

and Caribbean South American  ICAQ 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
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