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- 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 a common definition of Sustainability requirements

13 years ago
History on ICAO and SAF
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- 2010 – Inclusion of SAF as a measure to reduce
aviation CO2 emissions (ICAO Resolution A37-17)

- 2012 – Rio + 20 conference – SAF flight from
Montréal to Rio with then ICAO Secretary General

- 2017 – ICAO Second Conference on Aviation and
Alternative Fuels (CAAF/2) – 2050 ICAO Vision

- 2018 – CORSIA adoption (including SAF provisions)

Over the past 10 years…

History on ICAO and 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) Organizing events for information-sharing and 
outreach
4)  Sharing information and best practices

ICAO Activities on SAFs
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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. 
- Conversion process. A type of technology used to 

convert a feedstock into aviation fuel. 
- 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.
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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:

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

Hydroprocessed esters and fatty acids 
(HEFA)* 

Fischer Tropsch (FT)* alcohol-to-jet (ATJ)

forestry residues waste gases 
(e.g. steel mill)

miscanthus
Municipal solid waste (MSW) Sugarcane Crop residuesused cooking oilVegetable oils 

animal 
tallow
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ICAO Outreach activities
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• Prestocktaking Webinar covered 
synthetic fuels (PtL)

• Main event - 1 Specific session on 
Fuels (8 speakers)

• SAF mentioned all over the event 
(policies, goals, partnerships, 
infrastructure, roadmaps…)

• Presentations available at ICAO.TV

• Updated daily
29 mars 2022- British Airways takes first delivery of Sustainable Aviation 
Fuel from Phillips 66
28 mars 2022- AECOM Partners with Genifuel to Transform Algae and 
Wastewater Solids into SAF
• Transparent – all data available for consultation
• New tool – SAF production facilities map

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

https://www.icao.int/Meetings/Stocktaking2021/

SAF tracker tools 
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https://www.businesstraveller.com/business-travel/2022/03/28/british-airways-take-first-delivery-of-sustainable-aviation-fuel-from-phillips-66/
https://www.waste360.com/wastewater/aecom-partners-genifuel-transform-algae-and-wastewater-solids-sustainable-aviation-fuel
https://www.icao.int/environmental-protection/pages/SAF.aspx
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Airports tracker

• Tracker of airports offering Sustainable 
Aviation Fuels, either continuously or in 
batches
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Policies tracker
• Tracker of Policies adopted or 

under development to foster 
SAF development
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Offtake Agreements tracker

• information on SAF 
purchase agreements 
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SAF high-level numbers
Estimations related to SAF, including:

• yield per feedstock type
• Investments needed for SAF facilities

• Feedstock costs

Allows to estimate tradeoffs between variables.
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• The CORSIA Implementation Package

1 CORSIA and SAF 

Res. A40-19
CORSIA Implementation

Elements
(ICAO documents)

ETM Volume IV 
(2nd edition)

Annex 16, Volume IV (CORSIA
SARPs)
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CORSIA States for Chapter 3 
State Pairs

ICAO CORSIA CO2

Estimation and 
Reporting Tool 
(CERT)

CORSIA 
Eligible 
Fuels

CORSIA Eligible 
Emissions Units

CORSIA Central Registry 
(CCR)

01

05

04

03

02

Implementation 
Elements

1.CORSIA States for  Chapter 3 State Pairs

ICAO Documents

2.ICAO CORSIA CO2 Estimation and Reporting Tool

3. CORSIA Eligibility Framework and Requirements 
for Sustainability Certification Schemes
4. CORSIA Approved Sustainability Certification 
Schemes
5. CORSIA Sustainability Criteria for CORSIA Eligible 
Fuels
6. CORSIA Default Life Cycle Emissions Values for 
CORSIA Eligible Fuels
7. CORSIA Methodology for Calculating Actual Life 
Cycle Emissions Values

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

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
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All Documents are on the ICAO
CORSIA Website www.icao.int © ICAO 
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This chart presents the 
relation between these 
5 CORSIA Eligible Fuels 
documents and the 
respective Annex 16 
Vol. IV references

1
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https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf


Two ways for an aeroplane 
operator to comply with CORSIA: 

– Offsetting with CORSIA Eligible 
Emissions Units

– Claiming Emissions Reductions 
from CORSIA Eligible Fuels

All Documents are on the ICAO
CORSIA Website www.icao.int © ICAO 

CORSIA Eligible Fuels

http://www.icao.int
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf


This figure provides an illustration of accounting the 
benefits from CORSIA Eligible Fuels

Annex 16, Volume IV provides the following definitions in 
this respect:

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 sustainable aviation fuel: “A renewable or 
waste-derived aviation fuel that meets the CORSIA 
Sustainability Criteria under this Volume.” 

• CORSIA lower carbon aviation fuel: “A fossil-based 
aviation fuel that meets the CORSIA Sustainability 
Criteria under this Volume.”

© ICAO 
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CORSIA Eligible Fuels First Global approaches for an industry sector

Sustainability 
certification 

Schemes

Sustainability 
criteria  for 

the fuels 

Life cycle 
Assessment of 

fuels 

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

(or Google it – “CORSIA eligible fuels”)

© ICAO 
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https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-Fuels.aspx


Sustainability Certification

19

ICAO document “CORSIA 
Approved SCSs”

ICAO document
“CORSIA Eligibility 

Framework and 
Requirements for SCSs”

Requirements that an SCS needs to meet.

List of approved SCSs under CORSIA.
Currently two approved SCSs:

-ISCC 
-RSB

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.

Open invitation for SCSs to apply - www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-SCS-evaluation.aspx

© ICAO 



CORSIA Sustainability 
Criteria for CORSIA 

Eligible Fuels

Two agreed initial Sustainability
Criteria for the CORSIA Pilot
Phase (SAF and LCAF)

• Net GHG emissions 
reductions of at least 10% on 
a life cycle basis.

• No feedstock from deforested 
areas

© ICAO 

Sustainability Criteria

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf


CORSIA Sustainability 
Criteria for CORSIA 

Eligible Fuels

For next CORSIA Phases:

• 10 additional themes provisionally approved for SAF

 Water; Soil; Air; Conservation; Waste and Chemicals; Human and labour rights; 
Land use rights and land use; Water use rights; Local and social development; 
and Food security.

• Ongoing work on additional themes for LCAF 

© ICAO 

Sustainability Criteria

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf


CORSIA Eligibility 
Framework and 

Requirements for 
Sustainability Certification 

Schemes

Sustainability Certification Schemes (SCS): Organizations that 

1. Certify economic operators against the sustainability criteria and 

2. Ensure that economic operators calculate actual life cycle emissions values 
using the agreed methodology.  

SCS define sustainability certification requirements, set requirements for 
certification bodies, auditors and accreditation bodies, and monitor 
effectiveness of the assurance system.

The approval of SCS is exclusively carried out by the ICAO Council with the 
technical assistance of CAEP, which assesses the compliance of the SCS with 
the eligibility requirements listed in this ICAO document. 

Only the SCS that meet all the eligibility requirements will be included in the 
list of approved SCS.

© ICAO 

Sustainability Certification

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf


CORSIA Approved 
Sustainability 

Certification Schemes

The Sustainability Certification Schemes are approved by the ICAO 
Council as meeting the requirements included in the first edition of the 
ICAO document “CORSIA Eligibility Framework and Requirements for 
Sustainability Certification Schemes”

• The SCS listed  are eligible to certify CORSIA eligible fuel producers 
(economic operators) for compliance with the ICAO document 
“CORSIA Sustainability Criteria for CORSIA eligible fuels”, and

• They ensure that the 
methodology defined in the 
ICAO document “CORSIA 
Methodology for Calculating 
Actual Life Cycle Emissions 
Values” has been applied 
correctly

© ICAO 

Sustainability Certification

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2004%20-%20Approved%20SCSs.pdf


ICAO document
“CORSIA Default Life Cycle 

Emissions Values for CORSIA 
Eligible Fuels”

Default emission values for a given SAF, 
as a function of the feedstock and 

conversion process

ICAO document 
“CORSIA Methodology for 

Calculating Actual Life Cycle 
Emissions Values”

Allows calculation of specific emissions 
values for a given SAF

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

This document is updated on a yearly basis

The emissions reductions from its use in a given year are  based on their life cycle emission values, 
which depend on the feedstock, conversion process, and region where the fuel was produced.

Life Cycle Assessment of fuels 



CORSIA Default Life 
Cycle Emissions Values 

for CORSIA Eligible 
Fuels

The CORSIA Supporting Document 
“CORSIA Eligible Fuels - Life Cycle 
Assessment Methodology” describes 
the methodologies used by ICAO to 
calculate these Default Life Cycle 
Emissions Values, as well as the 
process for requesting the inclusion of 
a new conversion process, feedstock, 
and/or region on this table

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


CORSIA Default Life 
Cycle Emissions Values 

for CORSIA Eligible 
Fuels

The life-cycle emissions values of a CORSIA Eligible Fuel is composed of two 
main elements:

1) Core Life Cycle Assessment (LCA) emissions, which include the emissions associated 
with: feedstock cultivation, feedstock harvesting, collection and recovery,
feedstock processing and extraction, feedstock transportation to processing and fuel 
production facilities, feedstock to fuel conversion processes, fuel transportation and
distribution, and fuel combustion in an aircraft engine 

© ICAO 

Life Cycle Assessment of fuels 

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


The life-cycle emissions values of a CORSIA Eligible Fuel is composed of 
two main elements:

2) Induced land-use change (ILUC) emissions – CORSIA Eligible Fuel production 
may require some additional land to be used, and generate land use change GHG
emissions. 

These could occur where the new CORSIA Eligible Fuel production is taking place 
(direct land use change) but also in other locations due to the displacement
of crops (or animals) for which the land was previously used (indirect land use 
change) 

CORSIA Default Life 
Cycle Emissions Values 

for CORSIA Eligible 
Fuels

© ICAO 

Life Cycle Assessment of fuels 

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2006%20-%20Default%20Life%20Cycle%20Emissions.pdf
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CORSIA Methodology 
for Calculating Actual 
Life Cycle Emissions 

Values

Allows calculation of specific 
emissions values for a given SAF

Sustainability Certification Schemes (SCS) 
need to ensure that the methodology has 
been applied correctly

© ICAO 

Life Cycle Assessment of fuels 

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2007%20-%20Methodology%20for%20Actual%20Life%20Cycle%20Emissions.pdf


FAQs
Who certifies CORSIA Eligible Fuel in order to be used in CORSIA?
• An aeroplane operator that intends to claim for emissions reductions from the use of CORSIA Eligible Fuels shall

only use CORSIA Eligible Fuels from fuel producers that are certified by an approved Sustainability Certification
Scheme.

Where can one find a list of approved Sustainability Certification Schemes?
• in the ICAO document entitled “CORSIA Approved Sustainability Certification Schemes”, which is available on the

ICAO CORSIA website.

Which life cycle emissions values will be used for calculating the emissions reductions from CORSIA Eligible Fuels?
There are two possibilities to obtain the life cycle emission value of a given CORSIA Eligible Fuel:
An aeroplane operator can use a "default life cycle emissions value" from the ICAO Document entitled "CORSIA 
Default Life Cycle Emissions Values for CORSIA Eligible Fuels"; or:

An operator can use an "actual life cycle emissions value", based on the methodologies defined in the ICAO 
document entitled "CORSIA Methodology for Calculating Actual Life Cycle Emissions Values". In this case, an 
approved Sustainability Certification Scheme shall ensure that the methodology has been applied correctly.

© ICAO 



ICAO Capacity building activities

ICAO SAF Feasibility studies - 4 feasibility studies were developed as part of 
the ICAO assistance project with EU funding  "Capacity building for CO2 mitigation 
from international aviation".

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

Sugarcane-based SAF could be economically 
feasible

• SAF economically unviable (lack of 
quantity of locally sourced feedstock)
• Suitable options identified for ground 
support equipment: biodiesel and natural gas

Feasible feedstocks identified : 
• used cooking oil (UCO) 
• municipal solid waste (MSW)
• sugarcane byproducts (cane tops) 
• water hyacinth

Feasible feedstocks identified : 
• Tropical grasses like elephant grass
• Agricultural residues from sorghum
• Jatropha
• Municipal Solid waste (MSW)
• Cashew and shea nutshell oil
• Waste animal fats (tallow)

© ICAO 
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ICAO Capacity building activities

ICAO SAF Guide

information on how sustainable aviation fuels can 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”)
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ICAO is working to define quantified goals for SAF

SAF Goals

2050 ICAO Vision for Sustainable 
Aviation Fuels

ICAO work on a long term global aspirational 
goal for international aviation (LTAG)

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

combined scenarios of technology, operations, 
and fuels, in terms of timing, readiness, 
attainability and CO2 reductions.

A quantified long-term goal for SAF to 
be defined in CAAF/3 (by 2025)

Results to be presented to the next ICAO 
Assembly (2022).

Stocktaking process to support the 
definition of these goals

© ICAO 



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
- 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 



Thank you
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