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History on ICAO and SAF

13 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; 03(
- the development of a common definition of Sustainability requirements GFm
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History 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 then ICAO Secretary General

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

- 2018 — CORSIA adoption (including SAF provisions)

© ICAO



ICAO Activities on SAFs

0O° OAC/. h’? 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
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What is SAF?

Annex 16 Vol IV definitions

© ICAO

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.

Annex 16

Environmental Protection

INTERNATIONAL CIVIL AVIATION ORGANIZATION
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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 fatty acids Fischer Tropsch (FT)* alcohol-to-jet (ATJ)

(HEFA)*

forestry residues waste gases

animal

tallow (e.g. steel mill)
Vegetable oils used cooking oil Sugarcane

\)}:. .

\

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
© ICAO
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ICAO Outreach activities

ICAO SAF facilities map

3 {33‘_ 2021 1CAD - 3% | .SAF tracker tools s

;?__(;@_J STUCKTAKING (_) . SAF Tracking tools (click on the drops for details) 72
b | o 4
: : Y e %.‘:— -:—, e
e Prestocktaking Webinar covered B -— -
synthetic fuels (PtL) _ B BT
e Main event - 1 Specific session on L F T
Fuels (8 speakers) *  Updated daily
*  SAF mentioned all over the event 29 mars 2022- British Airways takes first delivery of Sustainable Aviation
(policies, goals, partnerships, Fuel from Phillips 66
infrastructure, roadmaps...) 28 mars 2022- AECOM Partners with Genifuel to Transform Algae and
*  Presentations available at ICAO.TV Wastewater Solids into SAF
*  Transparent — all data available for consultation
| CA TV *  New tool — SAF production facilities map

https://www.icao.int/Meetings/Stocktaking2021/ https://www.icao.int/environmental-protection/pages/SAF.aspx



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

* Tracker of airports offering Sustainable R = =

1. 2mars 2022 lzmir Adnan Menderes Airport Ongoing deliveries hittps:fwwraillyne...
Aviation Fuels, either continuously or in AT ——— ecnddivey st
batc h e S 3. 18 janv. 2022 Jacqueline Cochran Regional Airport Ongoing deliveries hittps:/www. hydroc...
4. 28 déc. 2021 Milan Linate Airport Ongoing deliveries hittps:/iwwew. ginonli...
S SAF Airports Map 5. 12 nov. 2021 Dallas Fort Worth Airport Batch delivery hitps: v aviatio..
iva list of airports SAF [regularly or on batches) .
contactofficeenv@icac.into suggest the inclusion of additions! information 6. Z4oct 2021 Gatwick Airport Batch delivery ttps:// v kunan...
- i 7. 13 oct. 2021 Angelholm Airport Batch delivery information receive...
- Map Satellite o o & 8. 13 oct. 2021 Skelleftea Airport Batch delivery information receive...
N -7 ¢ >
Y N i
[ Il Ongoing deliveries [l Batch delivery
60
fth No
1S e
® | 46
it . 40 a4
Li IBAITION
3 . Geesn St i + 0
o et Ll 2014 2015 2016 2017 2018 2019 2020 2021 2022
Ge gle Krysoend shorkiuts  Wag 0% 60021 H000 b ke ‘.m-duu
" -

Status @ Basch delivery @ Crgoing delivenies
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Policies tracker

* Tracker of Policies adopted or

Date ~ State Policy Title Policy Description Status Source
under development to foster i ot o e
Dec10.2021  Japan Japanese gavemment officials are working on plans toslash  under hites./fwww.nhk or jpinhkworid/en/news 20211210 30/
carbon emissions by the country's airlines. They say that
3030, their planes should be povered by 10 percant biofu
;A F d eve I O I I l e I It 5en.2021  United stainable Sustingble Aizton Fusl iz ored e panof e BulBack  underdveopment  Igallny uniehouse gou/br g rosm sistements:
States Avistion Tax Better Agende Tniscrecit il help cut casta and ra D909 =
Crecit “of sustair "
e i ires ot lecst 2 30% reduction in ecrce
Empn"hme 355 emissians and oifers incressed mcantive
greater reductions
. — o R~ Frggesgs e puodiction of s calslon on s uppler s undercensement DRy kg ; ine:
o1 ~ A Kingdom recice the Carbon footprint ofjet Fosl used n the UK. 10 b6 use-of-sustainable-aviation-fusls-in-
ICAO Environmental Policieson Aviation Fuels Lt e T
The following map and table provides a summary of the policies (adopted and under development) to foster the UK sesking eomments on e
use of Sustainable Aviation Fuels and Lower Carbon Aviation Fuels.
” nesd for a SAF mandats
H igh-svel ambition and design of the proposed SAF mandate
fuel eligitilty criveria
i interzctions between SAF 2nd ather damestic and international
g \ ra olic
COUNTRY Map Satellite % La compliance, reporting and verification principles that will stesr
S e craation of e scheme pre
\ Jul 16,2021 jonal  ReFuelEU roposed mandste of SAF use, starting from 2% in 2025upto  under development
s Frend] Rﬁ?m = Fina0 " ? i
celond (A P nion
5 ey . —
e —susiainable viavon fuels.pdf
STATUS = S o © o Jun13,2021  New Sustainable Proposad policy raquies fuel suppliers to reduce the GHG underdevsiopment  https: s rensport govt nzares-ofanterest fenrormants
_ oen £ Zealand Biofuels emissions from ransport fusls by 2 defined percentzge each and-climare-change Diofusis/
£ agrals o Mandate e Tammesioal aneport s e udng Somectl iston
° e ) Mangola i Foel 2nd recquires biofucls o meet sustaine ahility cn
iy, centify that they do nat impact on food production = mdlgennus
POLICY TITLE urited States ' o¥" Tuk North
Eaf . O sounn eree Pacific 1-B/5
Atlantic vy Agpanisan O
Ocean an ER
et | ape [tme} Pakinan v
Mesien s o vais \
LATEST LINK Mal  Niger Sudan e
evezvea igeta emopia . Foiicies
Colomble | .
y e e .
POLICY TYPE oRE. ey
— Tonzania o
L Angola
Dot m
Nam o indian
POLICY DESCRIPTION South South By Ocean Ausacalia
Pacific e Atlantic
Ocean Soun Ateics 0
.- 2taina ®
M3 2N4 213 2016 AT 1B 218 20 02 2022
Google R 1000 ame— | e
LAST UPDATE: 8, 2071
Stats @ under development @ adopted
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Offtake Agreements tracker

* information on SAF e i o
purchase agreements

Bl Anncunced ethaske valumes per year {milliar

o
ERTS

18 Fuie|

LED 3

. IrE 1
a 14¥
- Beit 5 &
B2
g B she

20z 205 2036 2o 2NE o= 2020 0N

Grand total nmweoz 52

© ICAO




Estimations related to SAF, including:
* yield per feedstock type
* |Investments needed for SAF facilities

e Feedstock costs

Allows to estimate tradeoffs between variables.

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

Il TCI (Billion §)

GFT forest residues - nth

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

GFT MSW - pioneer

HEFA vegetable ail - 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

SAF high-level numbers

ATJ - Isobutanol - High
ATJ - Isobutanol - Low
HEFA - Vegetable Oil
HEFA - FOGs

AT - Ethanol

GFT - Forest Residues
GFT - Agricultural Residue

GFT - MSW

Feedstock Yield

Feedstock cost per ton

I feedstock cost/ton

(ton of distillate yielded per ton of feedstock)

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




e The CORSIA Implementation Package
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CORSIA and SAF

Res. A40-19 Annex 16, Volume IV (CORSIA

SARPS)
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INTERNATIONAL CIVIL AVIATION ORGANIZATION

CORSIA Aeroplane Operator to State Attributions
- -

Decamber 2019

ot N, i

ETM Volume IV
(2nd edition)

CORSIA Implementation
Elements
(ICAO documents)

© ICAO
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W 1.CORSIA States for Chapter 3 State Pairs

State Pairs

2 ICAO CORSIA CO2 Estimation and Reporting Tool
ICAO CORSIA COz2 :

EStImaj[lon and 3 CORSIA Eligibility Framework and Requirements
Reporting Tool :for Sustainability Certification Schemes
(CERT) :4. CORSIA Approved Sustainability Certification

‘ :Schemes |
5 : :5. CORSIA Sustainability Criteria for CORSIA Eligible
CORSIA iFuels | o :
Implementation Eligible 6. CORSIA_D_efauIt Life Cycle Emissions Values for
Elements | :CORSIA Eligible Fuels
Fuels :7. CORSIA Methodology for Calculating Actual Life

:Cycle Emissions Values

CORSIA Eligible :8. CORSIAEligible Emissions Units
" Emissions Units : 9. CORSIA Emissions Unit Eligibility Criteria

510. CORSIA Central Registry: Information and Data
for the Implementation of CORSIA

. 111. CORSIA Aeroplane Operator to State Attributions
' CORSIA Central Registry 12 cORSIA 2020 Emissions

(CCR) 513. CORSIA Annual Sector’s Growth Factor (SGF)
:14. CORSIA Central Registry (CCR): Information and
tData for Transparency


http://www.icao.int

Annex 16 Vol. IV References

2.2.4.1 The aeroplane operator that intends to claim for
emissions reductions from the use of CORSIA eligible fuels
shall use a CORSIA eligible fuel that meets the CORSIA
Sustainability Criteria as defined within the ICAO document

RECONNECTINGTH

“ICAO Documents” Referenced in Annex 16 Vol. IV, and
associated “Supporting Documents”

i | ICn0

ICAO document

entitled “CORSIA Sustainability Criteria for CORSIA_Eligible 3. CORSIA Sustainability Criteria for
Fuels” that is available on the ICAO CORSIA website. CORSIA Eligible Fuels
2.2.42 The aerop that i ds to claim for
emissions reductions irom the use of CORSIA eligible fuels
shall only use CORSIA eligible fuels from fuel producers
that are certified by an approved Sustainability
Certification Scheme included in the ICAD document
entitled “CORSIA__Approved _Sustainability Certification T
Schemes”, that is available on the 1CAO CORSIA website. H
such certification schemes meet the requirements included H ICAO document »
in the ICAO document entitled ICORSIA _Eligibility igibili
Framework and Requirements for Sustainability Certification == CORSI:A Eligibility mee‘_vorl':?nd
Schemes”, that is available on the ICAO CORSIA website. : Requirements for Sustainability
£ Certification Schemes
3.3.1 The aeroplane operator that intends to claim for :
emissions reductions from the use of CORSIA eligible fuels in a
given year shall compute emissions reductions as follows: ICAO document_: . »
CORSIA Approved Sustainability

Certification Schemes

.U
v

ICAO document

LS,
ER, = FCF Z MSpy (1 - E)
r
3.3.2 If a Default Life Cycle Emissions value is used,
then the aeroplana operntnr shall use the ICAO

that is avanlahleon the
ICAD CORSIA website for the calculation in 3.3.1.

3.3.3 If an Actual l.rfe Cydc Emnss»ons value is used, then
an app | Cer k shall
ensure that the mthdOIOB\f as deflned in the ICAO

;. | CORSIA Default Life Cycle Emissions »
: Values for CORSIA Eligible Fuels

¥

CORSIA Supporting Document
LCA Methodology

ICAO document

Mhlul Llfu gl:la Elniusiuns \.'llllu!' thal is avmlable ﬂn IhE
ICAQ CORSIA website, has been applied correctly.

v

CORSIA Methodology for Calculating
Actual Life Cycle Emissions Values

CHRSIA

i 1ICA0

w5 (A0

C#R5IA

i 1ICA0

4 fpnrmert

T
N

i A0

CHRSIA

This chart presents the
relation between these
5 CORSIA Eligible Fuels
documents and the
respective Annex 16
Vol. IV references


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

T
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CORSIA Eligible Fuels

Two ways for an aeroplane
operator to comply with CORSIA:

— Offsetting with CORSIA Eligible mmp
Emissions Units

— Claiming Emissions Reductions
from CORSIA Eligible Fuels

L 1P AT DESAMILATION

...............................
cccccc

C#RSIA

i SEMRBIR =

B o .


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

CORSIA Eligible Fuels

RECONNECTINGTHEWOR

CO, Offsetting Requirements reductions from the use of

CORSIA eiigible fuels 3-year Compliance Period (2021 = 2023}

0 - - ) 20 -}

Final €O, Offsetting Requirements for the

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.”

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




CORSIA Eligible Fuels

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

Fuels.aspx

(or Google it — “CORSIA eligible fuels”)
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First Global approaches for an industry sector

Sustainability
certification
Schemes

Sustainability Life cycle
criteria for
the fuels

Assessment of
fuels

)

Yty 71T

SORSA CSRSIA
CORSIA Eligibility CORSIA Approved
Framework and Sustainability
Requirements for Certification Schemes™
Sustainability

Certification Schemes

- ICAD

CsRSIA

r———

C&RSIA C&RSIA

CORSIA Sustainability
Criteria for CORSIA
Eligible Fuels

CORSIA Default Life CORSIA Methodology for
Cycle Emissions Values Calculating Actual Life
for CORSIA Eligible Cycle Emissions Values

Fuels*™



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

Sustainability Certification

ICAO-approved “Sustainability Certification Schemes (SCS) ” are responsible for:
e Ensuring compliance with the Sustainability Criteria
e Ensuring that the Life Cycle Emission value of the fuel has been applied/calculated correctly.

@ [IcA0

INTERAATIONA G, AT SREANLATION

ICAO document
“CORSIA Eligibility
Framework and o
Requirements for SCSs” corsin

5 |(CAD
— List of approved SCSs under CORSIA.
— > Currently two approved SCSs:

-ISCC

-RSB
O_p e n i n Vi ta ti On f Or S CSS tO ap p I y “ wwuw.icao.int/environmental-protection/CORSIA/Pages/CORSIA-SCS-evaluation.aspx

Requirements that an SCS needs to meet.

ICAO document “CORSIA
Approved SCSs”

T L




CORSIA Sustainability
Criteria for CORSIA

Eligible Fuels

RECONNECTINGTH

Sustainability Criteria

CORSIA SUSTAINABILITY CRITERIA FOR CORSIA ELIGIBLE FUELS

Theme

Principle

Criteria

1. Greenhouse
Gases (GHG)

Principle: CORSIA eligible fuel
should generate lower carbon
emissions on a life cycle basis.

Criterion 1: CORSIA eligible fuel shall
achieve net greenhouse gas emissions
reductions of at least 10% compared to the
baseline life cycle emissions values for
aviation fuel on a life cycle basis.

CORSIA Sustainability Criteria fer
CORSIA Eligible Fuels.
o

-

June 2019

T

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

2. Carbon stock

Principle: CORSIA eligible fuel
should not be made from
biomass obtained from land with
high carbon stock.

Criterion 1: CORSIA eligible fuel shall
not be made from biomass obtained from
land converted after 1 January 2008 that
was primary forest, wetlands, or peat
lands and/or contributes to degradation of
the carbon stock in primary forests,
wetlands, or peat lands as these lands all
have high carbon stocks.

Criterion 2: In the event of land use
conversion after 1 January 2008, as
defined based on IPCC land categories,
direct land use change (DLUC) emissions
shall be calculated. If DLUC greenhouse
gas emissions exceed the default induced
land use change (ILUC) value, the DLUC
value shall replace the default ILUC
value.



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
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Sustainability Criteria

CORSIA SUSTAINABILITY CRITERIA FOR CORSIA ELIGIBLE FUELS

Theme Principle Criteria
Criterion 1: CORSIA eligible fuel shall
. ope Principle: CORSIA eligible fuel achieve net greenhouse gas emissions
CORSIA SUStalnablllty é: Greeg;_';gse shoulg generate lower iarbon reductions of a%rleast 10% cﬁmpared to the
Criteria for CORSIA ases ( ) emissions on a life cycle basis. baseline life cycle emissions values for

Ellglble Fuals aviation fuel on a life cycle basis.

Criterion 1: CORSIA eligible fuel shall
not be made from biomass obtained from
land converted after 1 January 2008 that
was primary forest, wetlands, or peat
lands and/or contributes to degradation of
the carbon stock in primary forests,
wetlands, or peat lands as these lands all

Principle: CORSIA eligible fuel have high carbon stocks.

should not be made from
CORSIA Sustainability Criteria lor 2. Carbon stock L Leooap TR

CORSIA Eligible Fusls
- -

For next CORSIA Phases:

e 10 additional themes provisionally approved for SAF

June 2019

»  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.

s S o i

*  Ongoing work on additional themes for LCAF



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
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Sustainability Certification

Sustainability Certification Schemes (SCS): Organizations that
CORSIA Eligibility 1
Framework and ’
Requirements for 2. Ensure that economic operators calculate actual life cycle emissions values

Sustainability Certification .
SCthes using the agreed methodology.

Certify economic operators against the sustainability criteria and

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

% |ICA0

civiL

ICAD document

CORSIA Eligibility Framework and Requi
for Sustainability Certification Schemes

MNovernber 2019

i O i

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



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

-
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Sustainability Certification

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

e 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 Name of e
. . Sustainability Date of . Applications and other Supporting | Application
methOdOIOgy deflned N the Cue;'ci:::lteion approval Website Information ! date
November 2020 ICAO document ”CORSIA International
Sustainability § . https://www.icao.int/environmental-
[ d Carb 18/Nov/2020 https //www isce- tection/CORSIA/Pages/CORSIA- | 30/Apr/2020
CHRSIA Methodology for Calculating | &g, | ™ Jaeno | BRI RE O | 00
P o o it Wbt hool Aot . . . (ISCC)
Actual Life Cycle Emissions
Values” has been applied Roundiable on hips:/wsew.icao.inyenyironmental:
Biomaterials 18/Nov/2020 | https://rsb.org/ protection/CORSIA/Pages/CORSIA- | 30/Apr/2020
co rrectly ! (RSB)I SCS-evaluation-RSB.aspx



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
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Life Cycle Assessment of fuels

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.

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

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

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

b 1ca0

—

CERSIA

Y

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

This document is updated on a yearly basis

Allows calculation of specific emissions
values for a given SAF




CORSIA Default Life
Cycle Emissions Values

for CORSIA Eligible
Fuels

% 1CA0

CIVIL AVIATION

ICAD document
CORSIA Default Lite Cycle Emissions Yalues for
CORSIA Eligibile Fuels
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Life Cycle Assessment of fuels

Table 1. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels
Fuel Core ILUC LS
Conversion Region Fuel Feedstock LCA LCA !
Process Value Value (5COx/MI)

Glohal Agricultural residues 77 77
Global Forestry residues 8.3 8.3
. Municipal solid waste (MSW), 0%
Global non-biogenic carbon (NBC) 52 0.0 52
. Municipal solid waste (MSW) (NBC given NBC*170
Fischer- Global as a percentage of the non-biogenic carbon NBE1705 Be 3
Tropsch (FT) content) +52 +52
USA Poplar (short-rotation woody crops) 122 -5.2 70
USA Miscanthus (herbaceous energy crops) 104 -329 -22.5
EU Miscanthus (herbaceous energy crops) 104 -220 =116
USA Switchgrass (herbaceous energy crops) 104 -38 6.6
Global Tallow 225 225
Global Used cooking oil 139 0.0 13.9
Glabal Palm fatty acid distillate 20.7 : 207
Global Corn oil (from dry mill ethanol plant) 172 172
Hydroprocessed | USA Soybean oil 404 245 649
esters and fatty  ["grq) S il 404 270 674
acids (HEFA) razil oybean oil ‘ X . :
EU Rapeseed oil 474 241 715
Malaysia & o
Indonesia Palm oil - closed pond 374 39.1 76.5
Malaysia & .
lndonyesin Palm oil — open pond 60.0 39.1 99.1
Global Agricultural residues 293 0.0 293
Global Forestry residues 238 . 238
Alcohol Brazil Sugarcane 240 73 313
(isobutanol) to UsA Corn grain 558 221 77.9
Jet(ATI) USA Miscanthus (herbaceous energy crops) 434 -54.1 -107
EU Miscanthus (herbaceous energy crops) 434 -31.0 124
USA Switchgrass (herbaceous energy crops) 434 -145 289
Alcohol Brazil Sugarcane 24.1 8.7 328

(ethanol) to jet

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
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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
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CORSIA Default Life
Cycle Emissions Values

for CORSIA Eligible
Fuels

% 1CA0

CIVIL AVIATION

ICAD document

CORSIA Default Life Cycle Emissions Yalues for
CORSIA Eligibile Fuels

November 2019
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Life Cycle Assessment of 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

Alternative bl m—
-4 iii ~n & .\' &
fU e l Land use Cultivation  Transport Conversion Transport Distribution

change
< Field-to-tank

v



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 Default Life
Cycle Emissions Values

for CORSIA Eligible
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ICAD document
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Life Cycle Assessment of fuels

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)



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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Life Cycle Assessment of fuels

CORSIA Methodology

for Calculating Actual :> Allows calculation of specific

Life Cycle Emissions . . .
YValues emissions values for a given SAF

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

November 201%
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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

FAQsS

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?
* inthe 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
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[CAG 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".

Feasible feedstocks identified :

e Tropical grasses like elephant grass
e Agricultural residues from sorghum
e Jatropha

*  Municipal Solid waste (MSW)

*  Cashew and shea nutshell oil

e Waste animal fats (tallow)

BURKINA FASO Feasible feedstocks identified :

e used cooking oil (UCO)

*  municipal solid waste (MSW)

e sugarcane byproducts (cane tops)
e water hyacinth

e SAF economically unviable (lack of

feasible B o quantity of locally sourced feedstock)
'— K 4 e Suitable options identified for ground

FEASIBILITY STUDY OM THE USE . . .
OF SUSTAINABLE AVITON FUELS support equipment: biodiesel and natural gas

omcwseae | SUBarcane-based SAF could be economically

TRINIDAD AND TOBAGD

FEASIRRLITY STUDY ON THE USE
{F SUSTAINABLE AVIATION FUELS

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



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

&0 RECONNECTINGTHEWORLD'

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.

SUSTAINABLE AVIATION
FUELS GUIDE

https://www.icao.int/environmental-protection/pages/SAF.aspx @ 00
(or google it “Sustainable Aviation Fuels”) -

© ICAO



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

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.

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

Stocktaking process to support the
definition of these goals
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— 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
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