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Project Context

ICAO ACT-SAF
ICAO Assistance, Capacity-building and Training for Sustainable
= Aviation Fuels
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Dubai

Collective global aspirational Vision
to reduce CO2 emissions in international aviation by
5 % by 2030, through aviation cleaner energy use

Each State’s special circumstances and respective
capability will inform its ability to contribute to the Vision




ICAO Global Framework for SAF, LCAF and other
Aviation Cleaner Energies

Policy and Regulatory Implementation Financing
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Planning Framework Support
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Supports global scale up of aviation cleaner energies — Collective Vision to reduce 5% CO2 by 2030
Provides clarity, consistency and predictability to all stakeholders on 1) policy and planning, 2)
regulatory framework, 3) implementation support, and 4) financing — 4 Building Blocks

Monitors the implementation progress on emissions reductions and means of implementation
Aspiring to have cleaner energy production facilities in all regions by CAAF/4 (no later than 2028)
To update the Vision at CAAF/4 on the basis of market developments
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1. Policy and Planning

¢ Global aspirational Vision to
reduce international
aviation CO, emissions by
5% by 2030

¢ Each State’s special
circumstances and
respective capabilities

* CAAF/4 no later than 2028,
with a view to update Vision

* Collaborative effort across
different stakeholders, and
encourage State policies,
action plans and roadmaps

* [mplementation monitored
and periodically reviewed

Project Context

CAAF/3 Global Framework — 4 Building Blocks

2. Regulatory
Framework

¢ CORSIA eligibility
framework as accepted
basis for SAF, LCAF and
other aviation cleaner
energies

¢ Increase the number of SCS,
additional fuel production
pathways / life-cycle values

¢ Parameters for fuel
accounting methodologies,
leveraging on CORSIA MRV
system

¢ Study of fuel accounting
systems to determine any
possible ICAO role

3. Implementation
Support

* Robust, targeted and
tailored capacity -building
and implementation
support

¢ Building on ACT-CORSIA
and ACT-SAF programmes

¢ Facilitate partnerships, and
exchange of best practices

¢ Develop policy
toolkit/guidance and
support State Action Plans

* Support feasibility studies,
pilot projects, which may
facilitate access to
investment

* Support access to
technology

4. Financing

¢ Advocacy and outreach for

greater investment in
aviation cleaner energy
projects, including UN and
international financial
community

Welcome and request for
operationalization of ICAO
Finvest Hub to facilitate
better access to public fund
/ private investment, to
respond to Resolution A41-
21, para 18. a)

Expedite work to consider
the establishment of a
climate finance initiative or
funding mechanism under
ICAO, to respond to A41-21,
para 18. b)



Project Context

Partnership with the EU

* Three Feasibility studies (lvory Coast, Rwanda, Zimbabwe) have been completed under ACT-SAF, funded by
the EU, using the ACT-SAF “Template for Feasibility Studies on Sustainable Aviation Fuels” and contain:

oo @ cco w co

COTE D'IVOIRE RWANDA * Information on the specific situation of the State

* |dentification of priority pathways for SAF
FEASIBILITY STUDY ON THE USE FEASIBILITY STUDY ON THE USE

OF SUSTAINABLE AVIATION FUELS OF SUSTAINABLE AVIATION FUELS pro duction

* Information on implementation support and
financing needs

 Recommendation of an Action Plan aligned with
the State’s governmental policies
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https://www.icao.int/environmental-protection/Pages/ICAO_EU_II.aspx
https://www.icao.int/environmental-protection/Pages/ICAO_EU_II.aspx
https://www.icao.int/environmental-protection/Pages/ICAO_EU_II.aspx

Project Context

Announcements during CAAF/3

Projects coming to fruition thanks to the voluntary contributions:

e EU: Feasibility studies in 9 African States and India

* France : Business Implementation Studies in 3 African States

* Netherlands : Feasibility Studies in 3 States

e Airbus : 3 Feasibility Studies in South America

e UK: Feasibility Studies in 3 States, including a Feasibility Study in
Uganda




ACT-SAF platform of
implementation
support initiatives

» Reach out to ICAO to have
your initiative reflected
in the platform
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Project Context

Policy and
Planning

4]

~ Policies adopted
or under development

(Click on each number to open the full Tracker)

Regulatory
Framework
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Approved conversion

processes

~\

- Support

ACTYSAF
152 216

Implementation _# :

production capacity (+11 under evaluation) Feasibility ACT-SAF agreements
(Mt/year) Studies  partners
1 - Announced 148 5 48 46 4
2 - FEED study 5,1 Feedstocks 2 5 6 0
3 - Under 45 recognized under - Announced SAF
Construction ’ ICAO CORSIA Training Events Facilities
4 - Producing 153 and
other fuels 8 Outreach
5 - Producing SAF 9,0 46 47 3
)
1 44 Batches of SAF Billion USD in
certified under announced
Airports CORSIA Stakeholder investments
. distributing SAF ) | J\_ ActionGroups J{ y

This aviation cleaner energy trackers monitors progress under the ICAO Global Framework on its four building blocks

| Financing

538

Billion liters of SAF
under offtake




ACT-SAF newsletter
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ACT-SAF newsletter to provide regular updates (training series, events, feasibility studies)

ENVIRONMENT

ACT>>>SAF Newsletter
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o January 2025

The "ICAO Assi: C i and Training for Sustainable Aviation Fuels (ACT-SAF) programme" is
supporting States to develop their full potential in SAF, through specific training activities, development of feasibility
studies, and other implementation support initiatives, with a view to accelerate the deployment of aviation cleaner
energies.

For more details on ACT-SAF click here

ICAO Al AF Projects

» In addition to 7 SAF feasibility studies already concluded with the contributions provided by the European
Union, 20 more SAF feasibility studies and business implementation reports are currently being developed
under the ACT-SAF programme, with the contributions provided by France, the Netherlands, United Kingdom
and the European Union, and a planned contribution to be provided by Airbus. Work is also ongoing to structure
projects with the resources offered by Austria and Céte d'lvoire to ACT-SAF.

» ICAO has already engaged consultants to commence the feasibility studies/business implementation reports
for Chile, Ethiopia, India, Jordan, South Africa and Zimbabwe, and the projects in Kenya and Rwanda are
expected to kick off in early 2025.

» The status on all these projects is detailed in a new dashboard provided in the ICAQO ACT-SAF website .
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CAO ACT-SAF Series
The ACT-SAF Series offers training sessions held on a monthly basis. It delivers comprehensive training to ACT-SAF

Partners on an array of important SAF-related topics, ranging from sustainability, to policy, economics/financing
certification and logistics.

Upcoming ACT-SAF Series #17 —

Examples in SAF development — from Vision to Reality —
Sweden

The upcoming ACT-SAF Senes #17 (23 January 2025) will explore the Swedish experience on
supporting impli the develop t and production of SAF. ACT-SAF partners will be
able to learn from the Swedish Transport Agency, as well as the exp of two p

(ST1 and PREEM), who will provide a value chain perspective with topics such as investment
decisions, business models, funding, new actor relations and value creation. In this session,
barriers and drivers to producing SAF, as well as dos and don'ts, will be discussed through the

actual experiences and insights of these two

Sixteen ACT-SAF training sessions have been delivered to date, latest events are summarized below. The recordings
of these sessions and the presentations are available at the ACT-SAF Series website.

Latest ACT-SAF Series

*  ACT-SAF Series #14 Update on 100% SAF testing and recent achievements (September 2024) - The event
focused on most recent activities undertaken by aviation industrial actors regarding the technical work
towards aircraft flying on 100% SAF. It dove deep into the technical work undertaken to carry out 100%
SAF testing, challenges faced in the process and solutions found to date.

* ACT-SAF Series #15 - Copi ing and how to use existing refineries to prod SAF
(November 2024) - This event provided thorough understanding on the co-processing SAF pathway. It
explained the technical process to produce SAF via co-processing, the benefits and challenges associated
with the pathway, and the CORSIA sustainability certification of co-processed SAF. It also covered the
concept of revamping conventional refineries into SAF production facilities.

®  ACT-SAF Series #16 - Aviation and Green Taxonomy (December 2024)- The event delved into the
intersection of aviation and sustainable finance, exploring how green taxonomy can drive environmentally
responsible practices within the aviation industry.

Participation is open to all States and Organizations interested in further action on SAF following the
acceptance of the ACT-SAF Terms and Conditions.

Click here to join ACT-SAF

-SAF now reaches 216 partners

17-Jan-2025

Visuaiization by

ACT-SAF Partners

Map (States) | | Map lorganizations)

98

Numbers of States (total)

118

Numbers of Organization

ACT-SAF participation has now reached 216 partners, comprising 98 States and 118 Organizations, increasing its
role in providing support for States to develop their full potential in SAF development and deployment.

Coordination is ongoing with ACT-SAF Partners aiming to identify potential assistance needs and projects. Beyond

the ACT-SAF feasibility studies and business implementation reports, other types of support are also being
provided as follows:

* support provided to Cote d'Ivoire regarding the inclusion of SAF on a national bioenergy code,
*  ACT-SAF workshop delivered in Mexico, in coordination with the North American, Central American and
Caribbean (NACC) Regional Office.

ICAO Cleaner Energy Tracker Tools

ICAO Cleaner Energy Tracker tools (click for details) 4 (A0 =

This requires 23 million tonnes (Mt) of
cleaner energies use in international
aviation on 2030

ICAO adopted a Vision to reduce CO: emissions in
international aviation by 5 per cent by 2030 through the
use of SAF, LCAF and other aviation cleaner energies.

| This aviation cleaner energy trackers monitors progress under the ICAO Global Framework on its four building blocks

(Click on each number 1o open the full Tracker)

The ICAO Cleaner Energy Tracker
Tools have recently been

d, enabling the itoring
of progress under the ICAO Global
Framework on its four Building
Blocks.

They provide easy to access, and
useful information on global SAF
developments, sorted into the
Building Blocks comprising:

Poli d
Planning Franework Support Financing
. e policy and planning
47 11 ||ACT>SAF|| ~ 533 8 gy
Policies adopted ed i Billion liters of SAF % timplementationsuppart
or under sy 6 9 21 5 under offtake ¢ financing.
nrodu(m;' Sy (itonderemtiaton) || ceasibility ACT-SAF] ARSI It also features implementation
P 48 Sukiss ™ fpmthire support initiatives from ACT-SAF
m 23 360 partners, which  will further
S TR 2‘9 recognized under - 60 Announced SAF enhance outreach, and
| Construction ___ ~~_ ICAO CORSIA Trainiod pvents Pmokitiey coordination of efforts across
w 46 Outreach 43 1 partners and stakeholders.
5 - Producing SAF 8.3
m— i U.SDI Reach out to ICAO to have your
140 i:mfd":;g it flected in the tracker.
Airports CORSIA Stakeholder investments Send an email to:
istributing SAF oA onpe. TN ./ officeenv@icao.in
SAF events
o The SAF events tracker is being constantly updated EAFEvents

with various events being hosted by ACT-SAF

partners and aviation stakeholders to discuss global
challenges and solutions for further developing SAF.
o As of January/2025, 36 events have been identified
for 2025. The tracker provides a list of such events,
together with links for further information regarding
participation. s

Latest informatio

ACT-SAF EU-Africa India Project (Part 11)

ured in the ICAO Cleaner Ene

» With close coordi with the E Union Aviation
Safety Agency (EASA) in other EU funded ACT-SAF projects, a
regional workshop on SAF direct supply lines was held from 30
September to 2 October 2024 in Mombasa, Kenya

> Ongoing discussions are underway on additional support

Launch of Asia inabl Fuel Associati




SAF-related guidance

Resources for States SAF studies templates

and stakeholders
available in ICAO web

> feasibility study template/guide
(July 2023) —

» SAF business implementation
template (July 2024)

Guidance on potential policies & 00 .
. s oo SAF-related guides under ICAO-
and coordinated approaches

UNDP-GEF project v .
for the deployment of SAF Pro) K

> Sustainable Aviation Fuels Guide FINANCING AVIATION SUSTAINABLE AVIATION
» Developed by ICAO CAEP based

EMISSIONS REDUCTIONS DE
on various studies since 2016

> Updated in March 2023 e e » Financing aviation emissions
reductions

» Renewable Energy for Aviation

Summary Table 1 - Feedstock Information ) Summary Table 2 - SAF facilities ir.mjnnatin.n ) -
S R I f T h b Technalogy, fedstock fype and price, yield, total annusl dlstliste seale, annual SAF progduction for beth i and Total capital investment (TCI), capital cost, and minimum selling price (MSP) for n' and pioneer facilities for
u es o u m picneer faciilies. each palhway.
-] Processing  Feedstock Yield Feedstock Total Capacity ~ SAF Processing Feedstock TCI {million $} Capital Cost MSP ($iL}
— Technology (ton distillate/ton Price {million Liyear) | i Technology ($/L total distillate)
H H H feadstock) (million
grder ot magnitude estimations related to costs, Lyearn pioneer _nf® pioneer o pioneer
&
§ i 7 . . n®  pioneer  n' " pianeer FTe MW 1428 813 29 84 0s 21
R
Jinvestment needs, and production potential o w0 w0 AT
FT* forest residues 018 §125ton 400 100 160 40 FT* agricultural 1509 1267 50 12.7 20 38
> D | d b C E P t T agricutiural 0.14 F110%0n 300 100 1200 40 residues
resldues
eveloped by CAEP experts e o 2 w03 12 o5 11
ATJ ethanal 0.60 F0.410L 1000 100 o 7O
ATJ ethanal, 581 170 06 1.7 22 25
ATJ isobutanal-low 075 B0.68/L 1000 100 oo 7O

agricultural
ATY isobutanal-high .75 $1.200L 1000 100 0o 70 residues




Planning of ICAO ACT-SAF studies

: Burkina Faso (FS/EU), Cote
d’lvoire (FS/EU), Dominican Rep. (FS/EU), Kenya
(FS/EU), Rwanda (FS/EU), Trinidad and Tobago
(FS/EU), Zimbabwe (FS/EU)

2024: Chile (FS/NL), Ethiopia (FS/EU), India (FS/EU),
Jordan (FS/NL), South Africa (FS/EU), Zimbabwe
(BI/UK).

2025 - 2026 : Argentina (FS/Airbus), Cameroun
(FS/EU), Cote d’lvoire (BI/FR), Egypt (FS/EU),
Equatorial Guinea (FS/EU), Ethiopia (BI/FR), Ghana
(FS/UK), Kenya (BI/NL), Madagascar (FS/EU),
Mauritania (FS/EU), Mozambique (FS/EU), +
Panama(FS/Airbus), Peru (FS/Airbus), Rwanda (BI/FR),
Senegal (FS/EU), Uganda (FS/UK), + 1 State TBC

(FS/NL) Q@ Feasibility study (FS)
% Business Implementation study (BI)

South Africa

(Map not to scale)
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Policies for SAF and cleaner energies

* Policies for SAF and cleaner energies
* The ICAO Global Framework on SAF, LCAF and other Aviation Cleaner Energies
e The ICAO Guidance on Potential Policies and Coordinated Approaches for the deployment of SAF

e Overview of global SAF policy frameworks

* Common sustainability policy/regulatory framework

13
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1. Policy and Planning Building Block 1 — POliCV and Planning Policy and

Planning
’IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
. . - . ‘ : £ Y
* Global a}splratlo.nal Vision to :': 5. States are encouraged to implement policies in support of the Vision, in a socially, economically and .
reduce international KA environmentally sustainable manner and in accordance with their special circumstances and respective =
aviation CO, emissions by O capabilities. "
0, Q. : :
5% by 2030 o = 6. In developing these policies, States are invited to consider the usefulness and benefits of the non- =
:' - exhaustive and non-prescriptive list of potential policy components contained within the ‘toolkit” in =
. R - . ) s S i . _‘ Y . .
e Each State’s speci al R . paragraph 18 below, noting that ICAO gu‘ld-mcc provides further dCT-ﬁll on .[I‘I.CSL potential policy *®
. Q . components and the guidance does not provide any endorsement of specific policies. .
cwcums_tances an.d' . :' E | . | . N ‘ .
respective capa bilities :' a 7. Indeveloping and implementing their policies, States are encouraged to recognize: "
5 a .
:' . a) the need for, and benefits of, a combination of policies under a coherent and coordinated .
O CAAF/ 4 no later than 2028, o - national plan for the scale-up in production and deployment of SAF, LCAF and other aviation =
ry ™ . . . . . . . .
. . . . . - cleaner energies, noting that no one single policy is likely to deliver the best and most efficient  ®
with a view to u pdate Vision ,: . outcomes and that the appropriate policy-mix will differ between States due to different
.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII" : nationa]‘:ircumsranccs; :
. y g%{labO;attIVE iffﬁjrt acrosg . - b) the need for policies to take into account cost impacts and affordability, and to avoid
. Ifrerent stakenolaers, an " . extraterritorial measures; -
encourage State policies, . N ‘ o ‘ .
. action plans and roadmaps : . ¢) the need for policies to take into account the latest scientific and technological developments; .
LsssEssEEEEEEEEEEEEEEEEEEEEEEEEEEEEN l" : d) the imponancc of the pnlicy's lransparency, CC[‘TﬁiﬂIy and Sfﬁbi]ily, for aircraft operators, :
. . *s - feedstock producers, fuel producers, financial institutions and other relevant stakeholders; and
e Implementation monitored ., . .
and periodica | Iy reviewed ‘*, . ¢) the need for policies to be applied in accordance with the Chicago Convention and its relevant
‘*, - instruments and any appropriate bilateral and multilateral agreements in place between States, 1
‘0, . with particular regard for the fundamental principles of non-discrimination, fair and equal §
‘0’ . opportunity; and the avoidance of market distortion. -
* - ]
* [ ] ]
".’ = 8. States are encouraged to work together towards the harmonization of policies, to the extent possible 1
‘.’: and appropriate to circumstances, across States and regions as a longer-term objective. - 14
{IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:



Need for Policies on Aviation Cleaner Energies

* Cleaner energy production is limited by a number of barriers
— Higher costs
— Limited feedstock and fuel production infrastructure
— Perceived financial risks

* In the presence of such barriers, policy intervention is required to
develop cleaner energy production.

— In general, a supporting policy framework is in place in those states where
cleaner energy production has initiated

e Constraints and opportunities are specific to each State

— Specific climates, agricultural systems, available resources, economic factors, political
contexts, regulatory structures, etc.

15
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INTERNATIONAL CIVIL AVIATION ORGANIZATION

INCE ON POTENTIAL POLICIES AND COORDINATED

ICAQ COMMITTEE ON AVIATION EMVIROMMENTAL PROTECTION

Wersion 2 « March 23

ICAO Guidance on Potential Policies and
Coordinated Approaches for the deployment of

SAF
Developed by CAEP based on studies performed since 2016

A support reference for ICAO States to develop SAF production
— Insight on types of policy measures and their impacts
— Examples of policies used or under preparation
— Links to additional helpful resources

Completes a toolbox of guidance material for ICAO States

Can be used in combination with the ICAO SAF Rules of Thumb

https://www.icao.int/environmental-

protection/Documents/SAF/Guidance%200n%20SAF%20policies%

20-%20Version%202.pdf

16
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https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
https://www.icao.int/environmental-protection/Documents/SAF/Guidance%20on%20SAF%20policies%20-%20Version%202.pdf
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There are multiple policy options to support the development of a SAF market

* The most suitable SAF policies, can vary for each country according to their geographic,
economic, social and political characteristics

* As such, there is not a single path to successful SAF policy implementation. Rather, a
considered and customized strategy can be effective.

: : v’ Stimulate SAF ly,
ICAO Guidance provides Imulate SAF supply

details on various policy Y Stimulate SAF demand, and

options, v’ Enable SAF markets
divided into 3 impact areas — implementation

17
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ICAO Guidance provides details on various policy options,
divided into 3 impact areas and 8 categories

Impact area: Stimulating Growth of SAF Supply

1 Government 2 - Targeted incentives and tax relief to expand 3 - Targeted incentives and tax relief to 4 - Recognition and valorization of SAF environmental
funding for RDD SAF supply infrastructure assist SAF facility operation benefits

1.1 - Government 2.1 - Capital grants ; 2.2 - Loan guarantee 3.1 Blending incentives: Blender’s Tax 4.1 — Recognize SAF benefits under carbon taxation

R&D programs Credit 4.2 - Recognize SAF benefits under cap and-trade

1.2 - Government 2.3 - Eligibility of SAF projects for tax 3.2 — Production incentives: Producer’s systems

demonstration and advantaged business status ; 2.4 - Accelerated  Tax Credit 4.3 - Recognize non-carbon SAF benefits:

deployment depreciation/‘bonus’ depreciation 3.3 - Excise tax credit for SAF improvements to air quality
2.5 - Business Investment Tax Credit (ITC) for 3.4 - Support for feedstock supply 4.4 - Recognize non-carbon SAF benefits: reduction in
SAF investments 2.6 - Performance-based tax  establishment and production contrails
credit

2.7 — Bonds / Green Bonds

Impact area: Creating Demand for SAF Impact area: Enabling SAF Markets

5- Creation of SAF mandates 6 - Update existing policies to 7 — Demonstrate 8 - Market enabling activities
incorporate SAF government leadership 8.1 - Adopt clear and recognized sustainability standards and

5.1 - Mandate renewable 6.1: Incorporating SAF into 7.1 Policy statement to life cycle GHG emissions methods for certification of
energy volume requirements in existing national policies establish direction feedstock supply and fuel production
the fuel supply 6.2: Incorporating SAF into 7.2: Government 8.2 - Support development/recognition of systems for
5.2 - Mandate reduction in existing subnational, regional commitment to SAF use, environmental attribute ownership and transfer
carbon intensity of the fuel or local policies carbon neutral air travel 8.3 - Support SAF stakeholder initiatives
supply 18



Qualitative metrics for assessing policy effectiveness
1 - Flexibility

2 - Certainty

3 - Financial costs
and benefits

4 - Price sensitivity
to externalities

19

Can the policy be easily
adjusted given evolving
circumstances?

5 - Ease of

implementation

Certainty on timeframe,
legal conditions and
political decisions
increase investor
interest.

6 - Contribution to
SAF deployment and

Policies should be
assessed on the its costs
benefits they deliver,
including social ones.

7 - Unintended
consequences

Higher sensitivity, more
unintended
consequences.
Floor/Ceiling prices can
reduce volatility

8 - Robustness of
policy

Administrative,
governance and/or
procedural complexity
can hinder
implementation.

GHG reduction

Clear criteria on target

guantity, sustainability,

commercial parameters
and timeframe improve
results

Mechanisms to identify
and mitigate unintended
conseqguences
(economic,
environmental or social)

Regulating systems to
ensure that policy
objectives are achieved
and procedures have
been followed.

19



SAF Estimates — “SAF Rules of Thumb”

ICAO SAF Rules of Thumb - order of magnitude
estimations on SAF costs, investment needs and
production potential.

They can be used to inform policymakers and
project developers.

tota! capital investment (TCl)

. O (Bilkon 3)

GFT forest resioues - nth

GET forest residues - pioneer
GFT agricutural resicue - nth
GFT agricultural residue - pionesr
GFTMSW-nth

GET MSW - ploneer

HEFA vegetable oll - nth

HEFA vegetable of - pianeer
HEFA FOGS - nth

MEFA FOGS - ploneer

AL isobutanol - high - nth
ATJ fsobutanol - high - pioneer
ATJ tsobutancl - low - nth

ATJ isobutanol - low - ploneer
ATJ ethanol - th

ATJ ethanol - pioneer

Feedstock costs

I feedstock cost/ton

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

ATJ - Ethanel

GFT - Forest Residues
GFT - Agricultural Residue

GFT-MSW

Feedstock Yield

HEFA - Vegetable Oil
HEFA - FOGs

ATJ - Isobutanol - High
ATJ - Iscbutanol - Low
ATJ - Ethanol

GFT - MSW

GFT - Forest Residues

GFT - Agricultural Residue

I Yield (t distillate/t feedstock)

Summary Table 2 - SAF facilities information
Total capital investment (TCI), capital cost, and minimum selling price (MSP) for n™ and pioneer facilities for
each pathway

20

Processing Feedstock TCI (million §) Capital Cost MSP ($/L)
Technology ($/L total distillate)
nth pioneer n'" pioneer n™  pioneer
FT* MSW 1428 813 29 81 09 21
FT* forest residues 1618 1088 40 109 17 33
FT* agricultural 1509 1267 50 127 20 38
residues
ATJ ethanol™* 328 17 03 12 09 11
ATJ ethanal, 581 170 06 17 22 25
agricultural
residues
ATJ isobutanol-low™ 332 94 03 09 13 15
ATJ isobutanol-high** 410 110 04 11 1.7 19
HEFA FOGs 448 - 04 - 08 -
HEFA vegetable oil 456 - 05 - 10 -
FT DAC CO3 Ha 3366 - 34 - 44 -
FT waste COz H> 3209 - 32 - 35 -
Pyrolysis*** forest residues 1038 594 26 59 13 21
Pyrolysis™* agricultural 1084 619 27 62 13 22
residues

Minimum Selling Price

GFT forest residues - nth

GFT forest residues - ploneer
GFT agricultural residue - nth
GFT agricultural resichue - plonesr
GFT MSW - nth

GFT MSW - pioneer

HEFA vegetable oi - nth

HEFA vegetable oil - pioneer
HEFA FOG - nth

HEFA FOGS - pionser

AT isotartanal - high - ngh

AT iscbutancd - high - ploneer
ATJ isobutana - low - nth

AT isobutanal - low - ploneer
AT athancl - neh

ATJ eshanal - plonesr

Refinery capacity

ATJ ethanol - nn

ATJ eshanal - pioneer

AT iscbatancl - low - nn

AT isobunarial - low - pioneer
ATJ iscbutancl - high - nn

AT isckutancd - high - pioneer
HEFAFOGS -rn

HEFA FOGS - poneer

HEFA vegetable oil - rn

HEFA vegetable oil - pioneer
GFT MSW - nn

GFT MSW - pioneer

GFT forest residues - nn

GFT forest residues - pioneer
GFT agriculiural residue - rn
GET agricultural residue - ploneer




ICAO SAF Policies Tracker

under development to foster
SAF development

Environmental Policieson Aviation Fuels

The following map and table provides a summary of the polickss (adopted and under development) 1 foster the
uze of Sustainable Aviation Fuels and Lowser Carbon Asdation Fuels.

Tracker of policies adopted or
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Policy examples

22
‘/Stlm u Iate =) Financing grant competitions for SAF
production (USA, France)
— IRA SAF and Clean Technol
W 10RO ' Grant :mgram ooE ACT)SAF

in

Support projects to rapidly scale-up domestic SAF production B,

IRA FAST Grant Program 2- Focus on French endeavour for SAF

. Mid-2020 launched a Call for Expression of Interest to assess
540007 % stakeholders' interest and needs
5245 million competitive grant program

Specifies consideration criteria and eligible July 2021: calls for proposal to support the development

entities ( m of a French SAF production sector :

FAST Meeting — Dec. 14, 2022 o 200 million € for pilot/demonstrator construction or
e engineering studies
o Closed in September 2022 ~ 5 winning projects to date

Concrete application via a mandatory incorporation mandate :
o January 2022: blending mandate of 1% implemented

Text - H.R.5376 - 117th Congress(2021-2022]): Inflation Reduction Act o Mid-2022 : launch of a working group to address the
of 2022 | Congress.gov | Library of Congress industrialization phase at government level

o December 2022 : study on PtL fuels potential in France

Direction géndrate de MAviation civile w
Direction du rasdpodn adrien

For details — ACT-SAF Series #12 Training —

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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Policy examples

v'Stimulate —>

= Inflation Reduction Act (IRA) -
Y |ICA0 ' Production support through 2027 ACT»SAF

= |FA Tax Credits

LR E R OCL I 513203 - 2023-2024

= Achieves 50% lifecycle GHG reduction
+ 51,25 with additional up to 51.75 for additional lifecycle emissions reduction

G e e = 513704 - 2025-2027

+ Lifecycle GHG <50kg CO2e/MMBTU (let Baseline = 94kg COZe/MMBTL)
+ Enhanced value for SAF up to 51.75 for 100% reduction

Text - H.R.5376 - 117th Congress (2021-2022]: Inflation Reduction Act of
2022 | Congress Library of Congress

23
Tax credits on SAF (USA, France)

S k5
D14 Thensd PencTs

2- Focus on French endeavour for SAF

TIRUERT : an existing tax instrument
o Incentive meachanism to encourage the blendingof biofuels in diesel and gasoline, and now kerosens
o Set-upvia the budget law & update annually
o To evolve over the coming years to match our SAF roadmap objectives

Teashers

Principles _

o Separate annual objective per type of fuel (non fungible) B H s

o SAF blendingmandate set at 1% since 2022 {in energy) [ ] =

o Tax level of 168 € [ hectolitres (at present) H[

- - 1

Recent development CarbuRe

o Mandate level raised to 1,5% in 2024 Carturnty Rarecisbin

o Upgrade of the biofuel management platform developed by the French Energy Ministry

Direction gandrake de Mt cila
Direction du Tascgot ob i

TE

For details — ACT-SAF Series #12 Training —

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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Policy examples
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SAF blending/use mandates in energy content

v'Stimulate SAF demand = |, CO, emissions reductions (EU, Brazil, UK)
00 ENRONVEN ACT)SAF

ReFuelEU Aviation legislative proposal
Design*

h’ﬁﬁ Ramp-up: binding minium SAF shares in aviation fuel supplied in the EU: 1@ ICAO  ENVIRONMENT Latest news ACT>>>S AF

Total shanes in the fuel mix {in %) 2025 2030 2035

Sustainable Aviation Fuels [SAF) target 2 5 20 32 33 B3
Symibalc avelionncs s gt - | o7 | 8 | 8 | u | 2 New policy — UK SAF mandate
EliglhleSM:. . Supp_orting the transition to Jet Zero:
. aga . N creating the UK SAF mandate
Sustainability framework of the Renewable Energy Directive POF. 1,99 MB, 137 pages
* Sustainable biofuels produced from waste and residues »  The mandate will start in 2025 at 2% of total UK jet fuel Tiis file may not be suitable for users ofassistive technology

demand, increase on a linear basis to 10% in 2030 and b Beuslnsess Lkl
then to 22% in 2040.
»  From 2040, the obligation will remain at 22% until R

» Synthetic aviation fuels produced from renewable sources

UK SAF mandate: final stage cost benefit
analysis

* Sibject to possible changes as a resull of the legislative process. there is greater certainty regarding SAF supply. SOF 989 KB, 87 pases
»  Supported by a detailed cost-benefit analysis l This fle may net e o s ot holoay
»  https://www.gov.uk/governmen hes/aviation- » Requestan accessible format.
fuel-plan

analysis dataset

g UKSAF mandate: final stage cost benefit
l ODS, 266 KB

This file is in an OpenDocument format

This file may not be suitable for users of assistive technology.

» Request an accessible format.

For details — ACT-SAF Series #12 Training —

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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SAF blending/use mandates in energy content

v'Stimulate SAF demand = or CO, emissions reductions (EU, Brazil, UK)

'@ ICAQ  ENVIRONMENT Public Policy for SAF ACT>>SAF

5 —— s COMBUSTIVEL O

" w FUTUROL oy

AN 17171117

For details — ACT-SAF Series #12 Training —

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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Policy examples

v Stimulate

@ 1CA U.S. SAF Grand Challenge

—

ACT)SAF

Defining SAF aspirational targets (Japan
10% SAF by 2030, USA 3 Billion gallons
of SAF by 2030)

* Agreement by the Departments of
Transportation, Energy and Agriculture

S Smice
SAF Grand Challenge

* Achieve 3 billion gallons of domestic SAF
production in 2030 and put U.S. on trajectory
to 35 billion gallons per year by 2050

Roadmap

* At least a 50% reduction in life cycle
greenhouse gas emissions, as compared to
conventional jet fuel

* Multi-agency roadmap to focus federal actions
to support industry scale-up

" Sustainable
> Aviation Fuel

¥ omemmm

ACT)SAF

\;ﬁ' ICAD IM Public-Private Councils

® |n Mar2l, JCAB established “Study Group on CO2 Reduction in the Aircraft Operation Sector” which consists of air-carriers,
academic experts ete.

® The study group established roadmaps for promaotion of decarbonisationin aviation operation sector.

® Accelerating actionsin the roadmaps, JCAB has established public-private councils.

Private-Public Councils for promotion of SAF deployment

Purpose

¥ Coordination of demand [airlines) and supply [oil companies) to facilitate the development and
production of domestic SAF

v Construction of future supply chain including imported SAF

Key actions

v" Coordinating of demand and supply of SAF

v" Demonstration of imported neat SAF refueling in Japan

¥ Assistance of ICAO CEF certification

Member

¥ Private sector:

Air-carriers, Airport company, Qil company, etc.

For details — ACT-SAF Series #12 Training —

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx

Vice-minister of MLIT, Mr. Nakayama
at the 1" eauncil

v Public sector: MAAFF, BETI, MLIT, BMOE, NEDO{observer)
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Policy examples

v'Enable SAF ket
nable markets -

Design of a national SAF roadmap (UAE, Japan)

implementation
& ICA0  ENVIRONMEN UAE SAF Roadmap ACT)SAF

2022-2050: Key strategic points

5 Sustainable Aviation Fuel (SAF) principles are highlighted with
the intent to accelerate the decarbonization of the UAE’s aviation
sector and transform it into a regional hub for low carbon
aviation fuels

Sstanabie )\'.‘Rl: on
g of the United

Arab Emirstes

Principle 1: Establishing the ambition

Principle 2: Accelerating SAF Technology Deploymentand Innovation
Principle 3: Developingthe National Regulatory Environment for SAF
Principle 4: Building Local Capacity to Boost In-Country Value

Principle 5: Leading International Collabaration

SAF Roadmap and Utilization

 cho targetin 2030 ACT>>>SAF

*  The readmaps for promoting decarbenization in alrcraft operation sector were established in 2021 and are shared among public/private
parties in Japan,
*  Two quantitative targets for decarbonization were established within roadmaps.
<}
E]

SAF: Replacing 10% of the fuel! consumption by Jopanese airlines with SAF in 2030

Operational improvement: Reducing CO2 emissions by obout 10% through future efforts of improvement of fliaht opergtions

by renavating air naviaation services

Introduction of SAF

New Technologies
Improvement of Flight

For details — ACT-SAF Series #12 Training —

https://fvww.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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v'Enable SAF markets Industry engagement (UAE, Japan “Act for

imp|ementation = Sky”, Singapore “Buyers club for SAF”)

& ICA0  ENVIRONMEN Participants ACT>>SAFI.
@i ounoe bk ACTISAF

;_wu,l et
H ETHAD | DUBA Xprsec  BEEAH @ ® Establishment of “Act For Sky”
On 2 March 2022, a voluntary organisation, "ACT FOR SKY", was launched with JGC HD, Revo INTL', ANA

bp and JAL as lead companies, with the aim of promoting and expanding domestic SAF.
ﬁ ﬁ @ peoemve S SAFRAN @ What is Act For Sky # Member companies: 24 (as of February 2023)
s JGC i
@ ANA S IHI

. d_bus 8 _aoly
oA sy Masdar &

CONCEPT @ ICA0 ENVIRONMENT Corporate Buyers’ Club for SAF ACT%SAF

& idem
Q * Studying the feasibility and design of a corporate buyers’ club to
‘)
1970
Marub

Knowledge Partner encourage early adopters to take collective action, to aggregate

SAF demand and provide stronger demand signals for SAF

Al
production and scale-up

R-.'w:_:‘: — Tap on business travelers and air cargo users and encourage them
to became first movers

! Potential of collaborating with regional partners to expand the
buyers’ club to the broader ASEAN region

* As the buyers’ club would be the first of its kind in Singapore, need 9
careful assessment of its commercial viability and operating model

* Plan to commence study in second guarter of 2023, which will

For details — ACT-SAF Series #12 Training —

https://fvww.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx

take around 3 months
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Building Block 2 — Regulatory Framework N

2. Regulatory

Framework

.
.
.
.
.
.

Building Block 2 — Regulatory Framework:
« CORSIA eligibility uilding Block 2 — Regulatory Framewor

framework as accepted
basis for SAF, LCAF and
other aviation cleaner
energies

environmental integrity to feedstock producers, fuels producers and financial institutions, the CORSIA
sustainability criteria, sustainability certification, and the methodology for the assessment of life cycle
emissions used for “CORSIA eligible fuels’, should be used as the accepted basis for the eligibility of

S R W TR °+, SAF, LCAF and other aviation cleaner energies used in international aviation.

SCS, additional fuel ‘e
production pathways /
life-cycle values

r
1
1
1
: 12. In the interests of providing regulatory transparency, certainty, stability and assurances of
1
1
1
1
1
1
1

+ Parameters or fue All ICAO CORSIA . Rotndation
accountin e g
methodologies, documents related to iy
jever e on CORSIA CORSIA Eligible Fuels are

available on the website,
e Study of fuel accounting .
systems to determine after the COUI?CI/
any possible ICAO role approva[_
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ICAO Regulatory Framework for CORSIA
Implementation 20

CORSIA Implementation
Elements and ICAO

Assembly Resolutions in
force (A41-22)

Annex 16, Volume IV Doc 9501 (ETM), Vol. IV

CORSIA documents

2nd Edition 3rd Edition to support 2nd Regularly
EEOBTeCuy 202 S Applicable from 2024 Edition of Annex 16, updated/approved by

A
Volume IV Council
CORSIA Implementation Elements
Resehton ASLZE G 2 referenced in Annex 16, Volume IV
enviruamental protection - Carben Offwiting sod Redection Scheme for
LR 2 . Stnchrd ‘“'/‘\ ICAO ! ‘ (3] 0 (5]
s e e e e \;*) ICAQ s Necandnded Mscdida 0 e CORSIA €O, CORSIA iy
A s © Estimation | CORSIA Eligible ';" 5
fo and ({;’{;?rlmi ‘ Eligible Fuels f~:;mmn R(WE:L
Annex 16 Doc 9501 :
Envirenmental Protection Environmental Technical Manual ¥ ICAD ‘
Volume IV, Carbon Offseting and Reduction Scheme for Volume V— F’;:cgc’:'\"!;: cmnsl;ﬂgrqcowrw:;wr o (CAO
i e sy ofthe fist ofithon o Amses 14 - Fnvimemmeraed Provec s, Vidwre IV Xernati ) 0 ! on Offsetting and Reduction 5
R R S e SRR e @
Thard Edition, 2023 con F—-9
o @ cAo
' pes [ ESR———
a g CAO do . |
- CORSIA Aaroplass Operater to Stete Atiribwions
i1 E 3 i
L i
NTERNATIONAL CIVIL AVIATION ORGANIZATION INTERNATIONAL CIVIL AVIATION ORGANIZATION L Fram
CZRSIA
Standards and Recommended Overall ICAO policy on CORSIA 14 ICAO CORSIA documents
Practices (SARPs) on CORSIA directly referenced in Annex 16,
Volume IV - Essential for CORSIA

implementation

30
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Implementation
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9 [ICAO

INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAQ document

CORSIA Eligibility Framework and Requiremen' ts
for Sustainability Certification Schemes
IPASEE, - "ax‘:‘—- “t -

November 2019

P ...

CORSIA Eligibility
Framework and
Requirements for
Sustainability
Certification Schemes
Third Edition,
March 2024

‘@; |ICAO
INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAQ document

CORSIA Approved Sustainability Certification Schemes

Mavember 2020

CZRSIA
faniling und Meduchion Scheme far Internabaned Aviaban

> |ICAO

INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAO document

CORSIA Sustainabiiity Criteria for
CORSIA Eligible Fuels
-

L ——

June 201%

I, i

CORSIA Approved
Sustainability
Certification Schemes*
Second Edition,

June 2023

CORSIA Sustainability
Criteria for CORSIA
Eligible Fuels**
Third Edition,
November 2022

¥ ICAD

ICAO document

CORSIA Default Lite Cycle Emissions Values for
CORSIA Eligitle Fuels
L >

March 2021

CZ'RSIA

CORSIA Default Life
Cycle Emissions Values
for CORSIA Eligible
Fuels***

Fifth Edition,
March 2024

¥ ICAO

INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAO document
CORSIA Methodology for Calculating Actual Life

March 2021

s i

CORSIA Methodology for

Calculating Actual Life
Cycle Emissions Values
Fourth Edition,
March 2024

w
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ACT-SAF

ICAO FINVEST HUB

ACH.
0© fy

JP RN
=a3F |ICAO
%*r, ’\/,

Finvest Hub

States &

stakeholders

Project Proposals

2 2 2 2 2
— —

228 —» p28 —— 24 28 — 529
Development Development Development of Submission Matchmaking
of Feasibility of Business Project of Project Projects with

Studies Cases Proposals Proposals Financing

Templates

Feasibility studies

Business cases

ICAO Tracking tools

Opportunities

ACI,
YO,c) i,%
ST

ICAO

ICAO to support project
proposal development for
States and stakeholders,
including proposals based on
ACT-SAF feasibility studies and
business cases

ICAO to ensure the technical
requirements (e.q. ICAO
sustainability criteria) in the
project proposals, and to monitor
the progress of implementation

—— 5

Financial Offer
Negotiationand
Agreement

Project
Implementation
(construction,
production, etc.)
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Welcome to

FINVEST Hub

ICAQ’s Finvest Hub

Enabling Investment in Sustainable Aviation Fuel (SAF)

An ICAO-led Initiative to enable and accelerate scaling of sustainable aviation fuel
and other cleaner energies.

FINVEST is an initiative of the International Civil Aviation Organization (ICAQ)
designed to enable, facilitate, and connect Sustainable Aviation Fuel (SAF) projects
with investment and financing opportunities.

As part of ICAO’s commitment to decarbonizing international aviation, FINVEST
aims to be a bridge between sustainable aviation fuel projects and the capital
required to scale it globally.

https://www.icao.int/finvest - Let’s take an overview of the site
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Questions?

Thank you...
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