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1) CORSIA Eligible Fuels and ICAO action on SAF, and SAF
benefits

2) ICAO policies on SAF

3) Definition of SAF, including sustainability criteria and life
cycle assessment

4) Developments in the SAF market

5) Conclusions
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 CORSIA allows aircraft operators to reduce its offsetting requirements through
the use of CORSIA eligible fuels, which include:

— CORSIA sustainable aviation fuels (SAF) and
— CORSIA lower carbon aviation fuels (LCAF).

Definitions

* CORSIA eligible fuel. A CORSIA sustainable aviation fuel or a CORSIA lower

carbon aviation fuel, which an operator may use to reduce their offsetting
requirements.

— CORSIA lower carbon aviation fuel. A fossil-based aviation fuel that meets the CORSIA
Sustainability Criteria under this Volume.

— CORSIA sustainable aviation fuel. A renewable or waste-derived aviation fuel
that meets the CORSIA Sustainability Criteria under this Volume.
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CORSIA Eligible Fuels Related Sta ‘.'yds

Related Standards are defined in Annex 16, Volume IV
sections listed below:

2.2.4 Monitoring of CORSIA eligible fuels claims

2.3.3 Reporting of CORSIA eligible fuels

2.4.3 Verification of CORSIA eligible fuels

3.3 Emissions reductions from the use of CORSIA eligible fuels

The above sections include references to 5 ICAO documents that
are essential to the implementation of the CORSIA.
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CORSIA Implementation Element on CEFs

ICAO has published five key documents that contain all relevant requirements
and procedures for CORSIA eligible fuels

CORBIAStaies o Chassior 3 S Flita A ————— R P P R——
ICAO CORSIA CO; Estimation and Reporting Tool | 2. ICAO CORSIA CO, Estimation and Reporting Tool JCAD SccimRy . oo SR doan dctmdot

(CERT) i

CORSIA Eligible Fuels 3. CORSIA Eligibility Framework and Requirements

for Sustainability Certification Schemes
4. CORSIA Approved Sustainability Certification

Schemes

5. CORSIA Sustainability Criteria for CORSIA Eligible November 2019 November 2020 June 2019
Fuels

6. CORSIA Default Life Cycle Emissions Values for CZRSIA CZRSIA

CORSIA Eligible Fuels
7. CORSIA Methodology for Calculating Actual Life
Cycle Emissions Values

CORSIA Eligible Emissions Units 8. CORSIA Eligible Emissions Units
9. CORSIA Emissions Unit Eligibility Criteria

CORSIA Central Registry (CCR) 10. CORSIA Central Registry: Information and Data
for the Implementation of CORSIA

11. CORSIA Aeroplane Operator to State Attributions
12. CORSIA 2020 Emissions

13. CORSIA Annual Sector's Growth Factor (SGF)
14. CORSIA Central Registry (CCR): Information and
Data for Transparency

CORSIA Methodology for Calculating Actual Life
Cyclo Emissions Values

March 2021 March 2021

The five ICAO CORSIA Implementation Elements listed below are reflected in 14 ICAO
documents approved by the ICAO Council for publication. These ICAO documents are
directly referenced in Annex 16, Volume IV and are essential for the implementation of the
CORSIA.
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ICAQ document

CORSIA kang
foe Sustainability Certification Schemes
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November 2019
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ICAD document
CORSIA Sustainability Criteria for
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ICAD document

CORSIA Default Life Cycin Emissions Yalues for
CORSIA Eligitile Fuels

CORSIA Mothodelogy for Calculating Actual Life
Cycle Eﬂ:ulw Yalues

3

June 2022

Nowerwber 2020 G

SEOTIER L. o | RO C#RSIA I . T S I i i i
CORSIA Eligibility CORSIA Approved CORSIA Sustainability CORSIA Default Life 1 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 First Edition, Third Edition, Fuels*** Third Edition,
Certification Schemes November 2020 November 2022 Fourth Edition, June 2022

Second Edition, June 2022
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Introduction to Lower Carbon Aviation
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A Lower Carbon Aviation Fuel (LCAF) is defined in Annex 16 Vol IV as a
"A fossil-based aviation fuel that meets the CORSIA Sustainability Criteria under this

Volume."

LCAF can serve as a complementary measure alongside Sustainable Aviation Fuels
(SAF) in helping to reduce aviation greenhouse gas (GHG) lifecycle emissions.

The LTAG report includes a quantification of the potential contributions from LCAF
towards the ICAO long term aspirational goal for international aviation (LTAG)..

An LCAF may be certified as a CORSIA eligible fuel

— if it meets the CORSIA Sustainability Criteria, including a 10% reduction in lifecycle
emissions compared to the aviation fuel baseline of 89 gCO2e/MJ.
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Technology measures and Jet fuel production
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Note : this is a representation of existing and future technologies that could be implemented. Not all technology measures have yet been assessed by ICAO for inclusion in
CORSIA.
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* A variety of technologies and processes could lead to the production of LCAF, such

Fe
¥ ICA0 ENVIRONMENT | cAF technologies

as:

* 1. Energy conservation measures
— Reducing the energy consumed : among the most economical methods of
— reducing GHG emissions
— Oil and gas companies can invest in new technologies and research to

— address the various energy needs such as: (energy efficient design of plans, increased

production efficiencies, improved efficiency monitoring)
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e 2. Process gas management

* flaring management,

— Flaring can occur for many reasons, ranging from technical issues (e.g. initial start-up testing of a facility) to market factors (e.g.
insufficient demand), and is commonly used as a safety mechanism in the event of unplanned equipment malfunctions

— Reinjection of associated gas is one particular measure to avoid flaring but may not always be technically feasible and/or economic
due to the nature of the oil reservoir
* venting control,
— Atmospheric process are equipped with vents which emits process gases directly into the air

Best control measure is to eliminate the need for discharge by altering the process operation or recycling the material

— Storage, loading & unloading of oil (offshore/onshore) can emit gas to the atmosphere

— Mitigation technologies : Vapor Recovery Units and practices like ‘closed hatch’” measurement and sampling

* fugitive emissions detection

— Refineries contain hundreds of thousands of piping components such as valves, connectors, flanges, pumps and compressors

There is potential for the process gas to escape around the seal of each them, usually in very small quantity

However, the large number of components in a refinery may make fugitive emissions the largest aggregate source of hydrocarbon
emissions

Detection done through the use of sensitive gas sampling devices to ‘sniff’ for parts-permillion (ppm) concentrations on the piping

comionent Idevice to be veri close to the leak site|
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3. Use of renewable/low carbon electricity, gas and hydrogen (Low Carbon
Intensity measures to lower the GHG emissions of the jet fuel production cycle).
— Renewable electricity : through their own production with technology like solar panel
arrays, or via renewable power purchase agreements
— Renewable gas

— Low carbon hydrogen :

* Hydrogen is used in refining processes to remove undesirable elements like sulfur and is commonly produced by
the steam reforming of natural gas

* One lower carbon hydrogen option requires using renewable electricity to split water into hydrogen & oxygen

* New technologies like auto-thermal reforming (natural gas reacting with oxygen and steam in a single reactor),
methane pyrolysis or the use of biomass as a feedstock
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e 4. Use of Carbon Capture and Storage (CCS)

— Collecting & compressing CO2 generated by fossil fuel production cycle

* which is then sequestered at depths beyond one kilometer below the earth’s surface, within geological
formations suitable for permanent storage

— Suitability of site storage depends on several factors

* (e.g. proximity to CO2 sources) or reservoir-specific qualities (e.g. porosity or permeability)
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* LCAF sustainability criteria are defined in the ICAO document
"CORSIA Sustainability Criteria for CORSIA Eligible Fuels".

— More specifically, Chapter 3 of this document defines
sustainability criteria applicable to batches of CORSIA LCAF
produced on or after 1 January 2024 (e.g. after the CORSIA
Pilot Phase).

 These LCAF sustainability criteria cover carbon emissions,
environmental and socio-economical aspects.

CORSIA Sustainability Criteria for
CORSIA ﬂ»'ﬂﬂ‘o Fuels

. P —
e ¥

S ... -

CORSIA Sustainability
Criteria for CORSIA
Eligible Fuels**
Third Edition,
November 2022
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CORSIA Muthodelogy for Calewlating Actusd Lite

* Under CORSIA, the life cycle emissions of LCAF needs S ——
to be obtained with the use of - -

— the methodologies defined in Chapter 7 of the ICAO

document "CORSIA Methodology For Calculating CZRSIA

Lrzen [itharny rewt el Anatie

Actual Life Cycle Emissions Values".

CORSIA Methodology for
Calculating Actual Life
Cycle Emissions Values
Third Edition,

June 2022
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Introduction to Sustainable Aviation
Fuels (SAF)
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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
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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
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ICAO has international policies applicable to SAF

CORSIA

2050 ICAO Vision for
Sustainable Aviation Fuels

Long term Aspirational goal (LTAG)

An aeroplane operator can
reduce its CORSIA offsetting
requirements through the use
of CORSIA Eligible Fuels (CEF)
Includes international
approaches for sustainability
and life cycle assessment of
fuels

Calls for a significant proportion of
SAF use by 2050, and a level-
playing field with other sectors

To be reviewed in CAAF/3 (2023)

Largest  aviation CO,  emissions
reductions to come from fuel-related
measures

LTAG agreement (A41-21) includes aspects
related to policy planning, regulatory
framework, implementation support, and
financing



LTAG Decision S

ICAO Long Term Global Aspirational Goal For
International Aviation (LTAG)
ICAO Adopted by ICAO Assembly Resolution A41-21

W Y C—— e
ATIONAL GOAL FOR INTERNATIONAL AVIATIO https://www.icao.int/environmental-
N ET_Z E RO 2 o 50 protection/Documents/Assembly/Resolution A41-21 Climate change.pdf

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



https://www.icao.int/environmental-protection/Documents/Assembly/Resolution_A41-21_Climate_change.pdf
https://www.icao.int/environmental-protection/Documents/Assembly/Resolution_A41-21_Climate_change.pdf
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2022: 0.15 Billion Liters of SAF
being produced

|53 LTAG Integrated Scenario 3

2500
2045: 636 billion liters
2000 After 2044, O\OQ,“ needed to replace all fossil
SAF production may o fuels
. e : . AN
... | EXCEED aviation demand | $° ‘

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

1000

P

International Aviation CO, Emissions (in Mtco,)

Need for close cooperation

e T
00 <l ll""" ‘ S with financing institutions
) Sl Hydrogen
Residual Emissions \ - oo e g ntfenyironmenta
3 203 Mtcoz hlt'mt'Jtectlon LTAG Pates LTAG date:sI readsheet.aspx

o ' Al .orj iton
o) 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 heetszfact sheet-- alternatlve fuels/



https://www.icao.int/environmental-protection/LTAG/Pages/LTAG-data-spreadsheet.aspx
https://www.icao.int/environmental-protection/LTAG/Pages/LTAG-data-spreadsheet.aspx
https://www.iata.org/en/iata-repository/pressroom/fact-sheets/fact-sheet---alternative-fuels/
https://www.iata.org/en/iata-repository/pressroom/fact-sheets/fact-sheet---alternative-fuels/
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ICAO 2050 Vision for SAF

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

0
Q181 —‘"—% 2 5
| STOCKTAKING o
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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”

%@ ICA0

INTERNATIONAL CIVIL AVIATION ORGANIZATION

L

CZ'RSIA CZRSIA

All documents available at https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-
Fuels.aspx
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CORSIA sustainability criteria for CORSIA eligible fuels
First global approach to sustainability for an industry sector

Sustainability Themes
1. Greenhouse Gases (GHG) Carbon-reduction themes
2. Carbon stock (CORSIA pilot phase, 2021-2023)
3. GHG reduction permanence

¥ [ICAO

INTERNATIONAL CIVIL AVIATION ORGANIZATION

J

ICAO document

CORSIA Sustainability Criteria for
CORSIA Eligible Fuels

—

Latest updates (November/2022)
- e Environmental and socio-
7. Conservation .

economic Themes for Lower

8. Waste and Chemicals > Carbon Aviation Fuels (LCAF)
Bony 9. Seismic and Vibrational Impacts (Only for LCAF) «  New Sustainability Theme on

CZRSIA 10. Human and labour rights GHG permanence
I —— 11. Land use rights and land use * Applicable after CORSIA pilot
12. Water use rights phase, from 2024
13. Local and social development

-~

14. Food security
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Carbon Reduction Themes

s Theme 1: Greenhouse gases

e CORSIA eligible fuel should generate lower carbon
emissions on a life cycle basis

== Theme 2: Carbon stock

* CORSIA eligible fuel should not be made from biomass
obtained from land with high carbon stock




@ CA0 ENVIRONM

ENT

- d“’”i”(‘

Environmental Themes

Theme 3: GHG emissions reductions permanence

& Emissions reductions attributed to CORSIA CEF should be permanent.

Theme 4: Water

* Production of CORSIA CEF should maintain or enhance water quality and availability

Theme 5: Soil

* Production of CORSIA CEF should maintain or enhance soil health

Theme 6: Air

* Production of CORSIA CEF should minimize negative effects on air quality

Theme 7: Conservation

* Production of CORSIA CEF should maintain biodiversity, conservation value and ecosystem services

Theme 8: Waste and chemicals

* Production of CORSIA CEF should promote responsible management of waste and use of chemicals

Theme 9: Seismic and Vibrational Impacts (applicable to LCAF only)

* Production of CORSIA LCAF should minimize seismic, acoustic, and vibrational impacts
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Socio-economic Themes

Theme 10: Human and labour rights
* Production of CORSIA CEF should respect human and labour rights

Theme 11: Land use rights and land use

¢ Production of CORSIA CEF should respect land and land use rights including indigenous and/or
customary rights

Theme 12: Water use rights

¢ Production of CORSIA CEF should respect prior formal or customary water use rights

Theme 13: Local and social development

¢ Production of CORSIA CEF should contribute to social and economic development in regions of
poverty

Theme 14: Food security

* Production of CORSIA CEF should promote food security in food insecure regions
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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 — gCO2e/MJ

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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Core Life cycle assessment (core LCA value)

Emissions associated with all steps of SAF production and use

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
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Life cycle emissions calculation

Fuel transport

Feedstock and
transport distribution
wel Lo

Land use Feedstock cultivation, Conversion Fuel combustion
change processing and extraction

Recap: Annex 16, Vol IV (calculation of the CEF emissions reductions (ERy) by operators):
: LSy
ZMSf'y X <1 — E)]
Where:

ER,= emissions reductions from the use of CORSIA eligible fuels in the given year y (tonnes);
. FCF fuel conversion factor, equal to 3.16kg CO, /kg fuel for Jet-A / Jet-Al fuel and 3.10kg CO, /kg fuel for AvGas / Jet-B fuel,

ER, = FCF x

. MS¢ ,= Total mass of a neat CEF claimed in the given year y by fuel type f (in tonnes);
. LS¢= Life cycle emissions value for a CORSIA eligible fuel (in gCO,e /MJ); and
. LC = Baseline life cycle emissions values for aviation fuel, fixed value, 89 for jet fuel or 95 for AvGas [gCO2e/MJ].

Life cycle emissions reductions of at least 10% (ILUC + Core LCA)
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Main elements constituting the life cycle emission value of a CORSIA Eligible Fuel

Core Life Cycle Induced land-
Assessment use change

(LCA) include the (ILUC) LCA
emissions emISSIOnS emissions
associated with
processes from

feedstock includes both
cultivation, Direct &
harvesting, Indirect Land
collection and Use Change
recovery to

fuel combustion

in an aircraft

engine

Core LCA value can be determined either on the basis of default values or calculated actual LCA values.
ILUC value must be determined on the basis of default values, unless ILUC is considered as zero.

DLUC value must be determined on the basis of context specifics, in line with the CORSIA methodology for land use
changes.
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Example: life cycle emissions of sugarcane ethanol ATJ in Brazil

Production step Associated emissions
(gCO2e/M)J)

Feedstock growth

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

Feedstock transportation to processing and fuel production
facilities

Feedstock to fuel conversion
Fuel transportation and distribution

fuel combustion on aircraft engine

total (core LCA value)

Induced Land use Change (ILUC value)

SAF Life cycle emission value (LSf)
= core LCA + ILUC

-74
16.9

1.6

5.2

0.4

74
24.1

8.7

32.8

/2

—

63% emission reduction

on a life cycle basis
(Compared with Baseline emission
value of 89 gCO2e/M))
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CORSIA allows two options to obtain the life cycle emissions of SAF

ICAO document “CORSIA Default Life Cycle Emissions Values for
CORSIA Eligible Fuels”
Default emission values, as a function of the feedstocks and
conversion processes.

DEFAULT Life Cycle Emissions & 11020

INTERNATIONAL CTYL AVIATION ORGANIZATION

ACTUAL Life Cycle Emissions

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

Novermber 2019

CZRSIA

First Global Approach to life cycle assessment
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ICAO 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 ILuUC LS 4B 11CAO
Region Fuel Feedstock Pathway Specifications LCA LCA ot
- . (gCO2e/MJ)
Value Value
Residue removal does not ,m |
. . ) necessitate additional nutnent " %
Global Agricultural residues replacement an the primary 7.7 1.7 ; v 2} m
crop
Global Forestry residues 8.3 8.3
C#RSIA
Municipal solid waste 0.0
Global (MSW), % non-blogenic 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
brogenic carbon content)
USA Poplar (short-rotation 122 52 7.0
woody crops) .
- : For more details,
Poplar (short-rotation a9 3
Global ) 12.2 B.6 20.8
woody crops) please refer to ICAO
USA Miscanthus (herboceous 10.4 309 205 document 06 _ Default
Cnergy crops)
: —— Life Cycle Emissions -
EU s (rbaceous 10.4 220 116 =
il June 2022.pdf
Global Miscanthus (herbaceous 10.4 126 29
CNCTEY Crops)



https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf

ICAQ

Table 2. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels produced

Default life cycle emissions values “ —x

with the Hydroprocessed Esters and Fatty Acids (HEFA) Fuel Conversion Process

Core ILUC LSt
Region Fuel Feedstock Pathway Specifications LCA LCA ey
- r y (gCOze/MJ)
Value Value
Global Tallow 225 22,
Global Used cooking oil 13.9 13.9
Global Palm fatty acid distillate 20.7 0.0 20.7
Global Com oil Oil from dry mill ethanol 172 172
plant
UsA Soybean oil 40.4 245 64.9
Brazil Soybean oil 40.4 27.0 67.4
Global Soybean oil 40.4 258 66.2
EU Rapeseed o1l 47.4 241 71.5
Global Rapeseed o1l 47.4 26.0 734
At the oil extraction step, at
least 85% of the biogas
Malaysia & . released from the Palm Oil
Indonesia Palm o1l Mill Effluent (POME) treated 374 31 765
in  anacrobic ponds 1s
captured and oxidized.
At the oil extraction step, less
than 83% of the biogas
Malaysia & . released from the Palm Oil
Indonesia Palm ol Mill Efflunt (POME) treated 600 91 Vol
mm  anacrobic  ponds s
captured and oxidized.

C#RSIA

For more details,
please refer to ICAO
document 06 - Default

Life Cycle Emissions -
June 2022.pdf



https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA_Eligible_Fuels/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions%20-%20June%202022.pdf

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: S

* 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

* Emissions credits



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
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
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

v@lICAO “NVIRONMENT - Sustainability certification e

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

— Ensuring compliance with the sustainability criteria for CORSIA [ 5 .
eligible fuels (including CORSIA SAF) N

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

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 @ RSB
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Requirements for Sustainability Certification Schemes

Sustainability Certification Schemes must meet

Lot
the requirements: i [ICAO
i nCI uded i n th e I CAO d OCu m e nt e ntitl ed INTERNATIONAL CIVIL AVIATION ORGANIZATION
"CORSIA Eligibility Framework and ICAO document
Requirements for Sustainability Certification for Sustaoabiit Certiication chermes.

Schemes",
— available on the ICAO CORSIA website
— approved by the ICAO Council.

June 2022

CZ'RSIA

Carbon Offsetting and Reduction Scheme for International Aviation
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General requirements
for SCS

Examples of Requirements set by SCS

SCS approval for economic operators
(include feedstock

requ irements producers, processing

facilities and traders)

Requirements set by SCS
on Certification Bodies

(Third-party conformity
assessment bodies (1SO
17065:2012) making
certification decisions and
issuing certificates)

<

<

<

e Documentation management
* Audit competencies
* Monitoring and system review

e Transparency
e Annual reporting to ICAO

¢ Documentation management
» Transparency on other SCS participation by economic operators
® CORSIA certification requirements

¢ Accreditation and Auditing standards
e Audits
e Certificate issuance
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The certification

Accreditation Body
e COSVSte m’ for Survellance / Aocredit.slmon and
CO RS I A e I i gi b I e Approval Application gog:;:n SUNTame
fuels " Sustainability Certification Schemes (SCS) | """,
E ______________ P _l“S_C_C_ @_ISS_B_ ___________ i Surveillance c""ﬁﬁcﬂﬂo:n =

(key role players %ﬁmﬁﬁﬁm] [ Reporting ¥ Certfcation”

- P ey
and activities r r T 1

1
H v
involved) SEe 'EHe EHe EHe

Farm/Plantation, First Gathering Point, i o
Point of Origin Collecting Point SAF I;lﬂ;:l:wtrn sa:c til ';nd Airline



7 .MIMM

& ICA0  ENVIRONMENT : )R\

How does sustainability certification work?

= The System Documents
« translate the relevant regulatory requirements into the scheme’s requirements and processes "on the ground”

+ lay down all relevant certification requirements and processes for Certification Bodies and System Users (i.e.

certified companies)

« are publicly available on the SCS’ websites

ISCC CORSIA 102

GOVERNANCE

CORSIA Sustalnabitity CORS!A Defauit Lite CORSIA Methodology

m CORSIA
Framewors and Sustainabdisty Criteria for CORSIA  Cycle Emissions Values  for Calculating Actual
for Engiie Fusls™ for CORSIA ENigible Life Cycie Emissions e
Sustainabitty First Edition, Second Edition, Fuels™ Values B it
2020 November 2021 Third Edition, Second Ediion, Sonmtiwn
First Edition, November 2021 March 2021 :_.“:__:.
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Reporting of SAF in CORSIA

Reporting of use of SAF and clai
+ governed by CORSIA SARPs an

« All pertinent documents to be ret
* Proof of sustainability mus

. ' ertification  schemes
recognized by ICAO to claim Emi % —
* (currently only ISCC & RSB) \'

. CORSIA Eligible Fuels Supplementary Information template
* must be completed and submitted to the verifier ~_
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Reporting of SAF in CORSIA

« The aeroplane operator

» should make CORSIA eligible fuel claims on an annual basis in order to ensure all
documentation is dealt with in a timely manner.

« However, the aeroplane operator has the option to decide when to make a CORSIA
eligible fuel claim within a given compliance period for all CORSIA eligible fuel received by
a blender within that compliance period.

* For blending that occurs in the second half of the final year of a compliance period,

» the aeroplane operator and the State to which it is attributed should determine what, if
any, flexibility is needed in terms of submitting reports
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Reporting of SAF in CORSIA

Update of the _
Emissions Monitoring Collecting
Intention to use SAF |—— Plan (EMP) with SAF- Procurementof SAF || documentationfrom

related procedures the fuel supplier

Furnishing of the Submission of the
CORSIA Eligible Fuel ER, Verification
(CEF) Supplementary ——— —] Report, and CEF SI

Information (SI) templateto the
template State

Preparation of the Third-party
Emissions Report (ER) verification
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Updates to the EMP

The EMP shall be updated
with relevant procedures of
handling and monitoring
CORSIA Eligible Fuels.

—_— hitgp |
- 1

/

5. DATA MANAGEMENT, DATA FLOW, CONTROL SYSTEM, RISK ANALYSIS
AND DATA GAPS
(Annex 16, Volume IV, Appendix 4, 2.4)

a) Description of data management

Please provide a description of each step in the data flow and data processing, including controls to assure data quality, beginning
with the source data up to the Emissions Report. Please reference the responsible departments. Please attach a data flow chart to the
Emissions Monitoring Plan summarizing the systems used fo record, store and control the guality of data associated with the
monitoring and reporting of emissions.




CORSIA eligible fuel
Supplementary
Information
Template

ICAO  ENVIRONMENT al

AEROPLANE OPERATOR IDENTIFICATION AND REPORTING INFORMATION

a) Name of aeroplane operator
Please enter the name of the aeroplane operator. This name should be the legal entity carryving out the aviation activities.

al) Address of the aeroplane operator
Please enter the address of the aeroplane operator.
Address:

City:
State/Province/Region:
Postcode/ZIP:
Country:

b) Reporting year
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CORSIA ELIGIBLE FUEL CLAIM FORM

Note: for each claim of emissions reductions from the use of CORSIA eligible fuels, please replicate this form and fill separately.

Fuel Claim #: | _I

CORSIA eligible fuel
Supplementary

a) Purchase date
Please enter the date when the neat CORSIA eligible fuel was purchased. Use the format yyyy-mm-dd.

Information
Template

b) Identification of the producer of the CORSIA eligible fuel

b1) Name of producer of the neat CORSIA eligible fuel
Please enter the name of the fuel producer.

b2) Address of the producer of the neat CORSIA eligible fuel
Please enter the address of the producer of the neat CORSIA eligible fuel.
Address:

City:
State/Province/Region:
Postcode/ZIP:

Country:
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¢) Fuel production

¢1) Date of production of the neat CORSIA eligible fuel
Please enter the date of production of the neat CORSIA eligible fuel. Use the format yyyy-mm-dd.

CORSIA eligible fuel

¢2) Location of the production of the neat CORSIA eligible fuel

Su PP lementa ry Please enter the address of the production of the neat CORSIA eligible fuel
Information e

State/Province/Region:
Template State/rovne:

Country:

¢3) Batch identification number:

cd) Mass of each batch of neat CORSIA eligible fuel produced
Please enter the total mass of each batch of neat CORSIA eligible fuel produced (in tonnes).




CORSIA eligible fuel
Supplementary
Information
Template

& ICA0  ENVIRONMENT -

d) Fuel type

d1) Type of fuel
FPlease enter the type of fuel (i.e., Jet-A, Jet-A1, Jet-B, AvGas) for the purpose of computation of Life Cycle Emissions factors.

d2) Feedstock type
Please enter the information on the feedstock used to create the neat CORSIA eligible fuel.

d3) Conversion process
Please enter the conversion process (i.e., a lype of technology used to convert a feedstock into neat CORSIA eligible fuel).

e) Portion of batch purchased (if needed)

e1) Percentage
If less than an entire batch of neat CORSIA eligible fuel is purchased, please enter the proportion of neat CORSIA eligible
fuel batch purchased (in percentage terms).

e2) Mass of batch purchased
Please enter the mass of CORSIA eligible fuel batch purchased (in tonnes).

f) Mass of neat CORSIA eligible fuel
Please enter the total mass of all batches of neat CORSIA eligible fuel included in the claim (in tonnes).
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g) Sustainability documentation
Please provide evidence that the fuel satisfies the CORSIA Sustainability Criteria i.e., reference of aitached valid certification
document.

h) Life Cycle Emissions Values of the CORSIA eligible fuel

CORSIA eligible fuel

Supplementary

. h1) Default or Actual Life Cycle Emissions value (LS;)
| nformat|on |Pfease enter the Life Cycle Emissions va!ur (in gCO » e/M).
Template

h2) Default or Actual Core Life Cycle Assessment (LCA) value
Please enter the Core Life Cycle Assessment (LCA) value (in gCO - e/MJ).

h3) Default Induced Land Use Change (ILUC) value
Please enter the induced Land Use Change (ILUC) value (in gCO , e/MiJ).
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CORSIA eligible fuel
Supplementary
Information
Template

. = ; g nlliwﬁﬂ{
1

i) Intermediate purchaser 1 (if heeded)

If the aeroplane operator claiming emissions reductions from the use of CORSIA eligible fuels is not the original purchaser of
the fuel from the producer (e.g., the aeroplane operator purchased fuel from a broker or a distributor), include the identity and
contact information of these purchaser(s).

i1) Name of the intermediate purchaser 1.
Please enter the name of the intermediate purchaser 1.

i2) Address of the intermediate purchaser 1.
Please enter the address of the intermediate purchaser 1.
Address:

City:
State/Province/Region:
Postcode/ZIP:

Country:




CORSIA eligible fuel
Supplementary
Information
Template

. 7 ...'nlmlﬂ””{
‘
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k) CORSIA eligible fuel shipper

k1) Name of the CORSIA eligible fuel shipper.
Please enter the name of the party responsible for shipping of the neat CORSIA eligible fuel to the fuel blender.

k2) Address of the CORSIA eligible fuel shipper.

Please enter the address of the party responsible for shipping of the neat CORSIA eligible fuel to the fuel blender.
Address:

City:
State/Province/Region:
Postcode/ZIP:

Country:
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CORSIA eligible fuel
Supplementary
Information
Template

1} Fuel blender

11) Name of the fuel blender
Please enter the name of the party responsible for blending neat CORSIA eligible fue! with aviation fuel.

12) Address of the fuel blender

Please enter the address of the party responsible for blending neat CORSIA eligible fuel with aviation fuel.
Address:

City:
State/Province/Region:
Postcode/ZIP:

Country:

m) Location of blending
Please enter the location where the neat CORSIA eligible fuel is blended with aviation fuel.
Address:

City:
State/Province/Region:
Postcode/ZIP:

Country:
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CORSIA eligible fuel
Supplementary
Information
Template

— = _ i w“ﬂﬁﬂ/'

n) Neat CORSIA eligible fuel received

n1) Date the neat CORSIA eligible fuel was received
Flease enter the date the neat CORSIA eligible fuel was received by blender. Use the format yyyy-rmim-dd.

n2) Mass of neat CORSIA eligible fuel received
Please enter the mass of neat CORSIA eligible fuel received (in tonnes).

o) Blend ratio of heat CORSIA eligible fuel and aviation fuel
Please enter the blend ratio of neat CORSIA eligible fuel and aviation fuel.

p) Documentation demenstrating blending
Please provide documentation demonstrating that the batch or batches of CORSIA eligible fuel were blended into aviation
fuel (e.q., the subseguent Certificate of Analysis of the blended fuel).

q) Mass of neat CORSIA eligible fuel claimed
Please enter the mass of neat CORSIA eligible fuel claimed (in tonnes).
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CORSIA eligible fuel
Supplementary
Information
Template

SUMMARY OF CORSIA ELIGIBLE FUELS INFORMATION

a) Summary of CORSIA eligible fuels (by fuel claim #)
Flease provide a summary of the CORSIA eligible fuels claimed for the reporting year.

el Fuel type — Total mass of neat | Life cycle emissions msﬁd“cm"i o
claim# | Type of fuel Feedstock | Conversion CORSIAeiQ}IefueI values of the fuels claimed (in
type process | claimed (in tonnes) | CORSIA eligible fuel § )

1 -

2

3

4

5

6

7

8

9

10

b) Summary of information of CORSIA eligible fuels claimed

b1) Total of emissions reduction from CORSIA eligible fuels claimed (in tonnes)
FPlease enter the sum of the values included in column "Emissions reduction from CORSIA eligible fuels claimed (in tonnes)" of the table

above.
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Key Documents required for a SAF claim

« All these documents need to be provided by the aeroplane operator using SAF:

— Processes and procedures related to the use of SAF
* shall be included in the approved (Annual) Emissions Monitoring Plan

— Adeclaration of:

« all other GHG schemes it participates in where the emissions reductions from the use of CORSIA eligible
fuels may be claimed, and

« adeclaration that it has not made claims for the same batches of CORSIA eligible fuel under these other
schemes.

— Purchase records/invoices for the full amount of SAF claimed
— Sale records/invoices for any SAF sold to third parties

— Sustainability Credentials/Proof of Sustainability

— Fuel uplift records/fuel slips Recommended
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#4

SERIES

Demand for SAF is growing exponentially Offtake agreements

B Announced offtake volumes per year [million liters)

* Airlines signing multi year offtake agreements  ; 1%

5 139K
f 9K
« States are implementing supporting policies S 7oK
O 594K 34Bb.3b
5 396K . 149902 o 97484 see
* Programmes allow corporates and travelersto ¢ 198K 678 I S
<

20013 20014 2015 2016 2017 2018 2019 2020 2021 2022
purchase SAF

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

Policies

I Folicies
30

The Air France and KLM Corporate

Fly with SAF. 0
i 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

e rary.


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

CAPACITY (billion liters/year)

; ICAQ  ENVIRONMENT Developments in the SAF market - supply —zem
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SERIES

SAF production volumes and distribution also growing

Announced Production capacity

60.00

40.00

20.00

0
2012

2014 2016 2018 2020 2022 2024 2026

YEAR

ICAQ SAF Tracking Tools provide

regular updates on SAF market

Airports distributing SAF

Il Ongoing deliveries Il Batch delivery
60

40

20

2014 2015 2016 2017 2018 2019 2020 2021 2022

= ICAO SAF facilities map
Satellite ‘o

‘‘‘‘‘



https://www.icao.int/environmental-protection/pages/SAF.aspx#:~:text=Sustainable%20Aviation%20Fuels%20%28SAF%29%20Sustainable%20aviation%20fuels%20%28SAF%29,to%20reduce%20CO%202%20emissions%20from%20International%20Aviation.
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CAPACITY (billion liters/year)

W #4

SERIES

SAF production volumes and distribution also growing

Announced Production capacity Airports distributing SAF

Il Ongoing deliveries Il Batch delivery
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= ICAO SAF facilities map
EEAr R
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ICAQ SAF Tracking Tools provide
regular updates on SAF market



https://www.icao.int/environmental-protection/pages/SAF.aspx#:~:text=Sustainable%20Aviation%20Fuels%20%28SAF%29%20Sustainable%20aviation%20fuels%20%28SAF%29,to%20reduce%20CO%202%20emissions%20from%20International%20Aviation.
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- 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
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