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1. Opening

Jane Hupe, Deputy Director, Environment




Objective ACT>>>SAF

Provide participants with practical experiences from
States that are developing a policy for SAF and promote
the sharing of knowledge
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Opening

Introduction of partners
ACT-SAF updates

ICAO Policies on SAF
Singapore

United States of America
European Commission
Brazil

Japan

. France

. United Arab Emirates

. Questions and answers
. Closing remarks
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Housekeeping

* Questions and Answers session after the presentations

— Please write the questions on the chat — these will be taken first
at the Q&A session

— To take the floor, please raise your hand during the Q&A session

* All questions are perfectly valid questions
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ACT-SAF platform provides the most recent
information:

¥
ICAO ACT-SAF Platform &' x

Here you will find more information
on our ACT-SAF Participants* ; &

—  List of Partners constantly updated 24 e

—  ACT-SAF series material available online States = @ International Organizations 5

Acceptance to ... ~ Pending @Yes Acceptance T&C = Pending @Yes
. s U

ACT-SAF Series

Coordination with ACT-SAF partners identified that many States need conceptual training on SAF.

To address that, ICAO is developing the ACT-SAF Series of training sessions, to be held on a monthly basis.
This will allow delivering comprehensive training to ACT-SAF Pariners on an amay of important SAF-related
topics, ranging from sustainability, to policy, economics/financing certification and logistics.

The ACT-SAF Series will empower the ACT-SAF Partners with training material designed with the support of
Supporting States and Organisations from the air transport, fuels and finance sectors, as well as academics and
actors with niche expertise such as SAF reperting under CORSIA.

‘Want to participate on the ACT-SAF Series? Join ACT-SAF now (click here to access the ACT-SAF Terms and
Conditions). Participation is open to all States and Organizations interested in further action en SAF.

ACT- Date Topics  Contributor(s) Abstract Video and Presentation
SAF

Series L - - . . e
©2022 TomTom. © 2023 Microsoft Corporation. £ Oy

Latest news on ACT-SAF|

#2 25 SAF ISCC « process for
January - sustainabiity RSB sustanabty Date Latest news Link A
2023 and Verifavia certification -
reportin of
:HE,;;: R 16/02/2023 ACI joins ACT-SAF
:::‘rﬁcaiton of 12/01/2023 Cote d'Ivoire offers financial resources to ACT-SAF
ﬁ::;lam 22/12/2022 Metherlands offers financial resources to ACT-SAF
CORSIA
20/12/2022 France offers financial resources to ACT-SAF
17/11/2022 1CAO launches the ACT-SAF Series of training events on SAF = v
INSANINTT Armantina clane tha ACT_CAE Tarrme and TAanditiane G

@ o e s p https://www.icao.int/environmental-protection/Pages/act-saf.aspx

2023 European
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Key request - conceptual training on SAF

ACT-SAF Series (preliminary list of sessions)
@/ #1 Introduction to SAF
@/ #2 SAF sustainability and reporting under CORSIA
@/ #3 SAF production technology and certification

#4 SAF policies « Today’s Session
#5 SAF market outlook (May) N

* Future sessions on
#6 SAF economics and financing (June) specific aspects
e Subject to review -

#7 SAF logistics (July)
feedback welcome

#8 SAF Feasibility Assessment (September)

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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1. Many feasibility studies will be developed in ACT-SAF -

BURKINA FASO

— Three new feasibility studies under existing ICAO-EU project (Zimbabwe, Céte d'lvoire and Cabo
Verde), ICAO and World Bank project being structured, studies also being pursued by ACT-SAF TS
p a rt n e rs ATV RULN O o T A TRRTTCRS, AT

—  Financial resources provided by ACT-SAF partners will allow MANY additional feasibility studies

2. A template for SAF feasibility studies will be developed under ACT-SAF

— Allow comparability between results, harmonized structure , facilitate outreach of results  [EEAEERES

ACT-SAF partners are invited to identify experts/consultants that could

contribute to these two initiatives

Development of the ICAO template Development of ACT-SAF
of feasibility studies feasibility studies

Requirement: Expertise with development of clean energy studies (not necessarily
ACT-SAF focal point — any identified expert is welcome).

FEASIBILITY S N THE USE
OF SUSTAINABI 10N FUELS

Contact ICAO to participate on this effort (officeenv@icao.int)
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03. ICAO Policies on SAF, and related materials
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ICAO Policies on SAF

ACT)SAF

ICAO has international policies applicable to SAF

CORSIA

2050 ICAO Vision for
Sustainable Aviation Fuels

Long term Aspirational goal (LTAG)

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

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

To be reviewed in CAAF/3 (2023)

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

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




INTERNATIONAL CIVIL AVIATION ORGANIZATION

GUIDANCE ON POTENTIAL POLICIES AND COORDINATED
APPROACHES FOR THE DEPLOYMENT OF SUSTAINABLE AVIATION
FUELS

ICAO COMMITTEE ON AVIATION ENVIRONMENTAL PROTECTION

JUNE 2022

ACT)SAF

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

Publically available on the ICAO website

Guidance document
https://www.icao.int/environmental-protection/Pages/saf guidance potential policies.aspx

SAF rules of thumb

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



https://www.icao.int/environmental-protection/Pages/saf_guidance_potential_policies.aspx
https://www.icao.int/environmental-protection/Pages/SAF_RULESOFTHUMB.aspx

ICAO ENVIRONMENT SAF Policy options ACT>>>SAF

Guidance provides details on 28 types of 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 o 3 - Targeted incentives and tax 4 - Recognition and valorization of SAF
funding for expand SAF supply infrastructure relief to assist SAF facility environmental benefits
RDD operation
1.1 - Government 2.1 - Capital grants ; 2.2 - Loan guarantee programs 3.1 Blending incentives: Blender’s Tax Credit 4.1 — Recognize SAF benefits under carbon taxation
R&D 2.3 - Eligibility of SAF projects for tax advantaged 3.2 — Production incentives: Producer’s Tax 4.2 - Recognize SAF benefits under cap and-trade systems
1.2 - Government business status ; 2.4 - Accelerated depreciation/‘bonus’ Credit 4.3 - Recognize non-carbon SAF benefits: improvements
demonstration and depreciation 3.3 - Excise tax credit for SAF to air quality
deployment 2.5 - Business Investment Tax Credit (ITC) for SAF 3.4 - Support for feedstock supply 4.4 - Recognize non-carbon SAF benefits: reduction in
investments 2.6 - Performance-based tax credit establishment and production contrails

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 7 — Demonstrate 8 - Market enabling activities
to incorporate SAF government IeaderShlp 8.1 - Adopt clear and recognized sustainability standards and life
5.1 - Mandate renewable energy 6.1: Incorporating SAF into existing 7.1 Policy statement to establish cycle GHG emissions methods for certification of feedstock
volume requirements in the fuel supply national policies direction supply and fuel production
5.2 - Mandate reduction in carbon 6.2: Incorporating SAF into existing 7.2: Government commitment to 8.2 - Support development/recognition of systems for
intensity of the fuel supply subnational, regional or local policies  SAF use, carbon neutral air travel environmental attribute ownership and transfer

8.3 - Support SAF stakeholder initiatives
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« |CAO 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

d eve I O p e rS . https://www.icao.int/environmental-protection/Pages/SAF RULESOFTHUMB.aspx
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ICAO SAF Policies tracker ACT>>>SAF

k f I e [ Date ~ State Policy Title Policy Description Status
I ra c e r 0 Po I c I e S a o pte 0 r 13 févr. 2023 United Invest in lllincis This legislation in lllinois provides a tax credit of $1.50 per adopted
States Act gallon for SAF used by aircraft in the state. For the SAF to

qualifg for the credit, it must reduce carbon emissicns by at
least 50% throughout its life. The credit applies to all SAF used

in lllincis, regardless of where it is produced. However, credits
n r v m n r for SAF usgg before June 1, 2028, must come from renewable
sources such as biomass, waste streams, renewable energy, or
aseous carbon oxides. The tax credit will be available un‘tir
anuary 1, 2033.

16 nov. 2022 India SAF mandate blending under consideration under development https:/fwenw
eve o p m e n committed-t

18 oct. 2022 Japan The Japanese government is seeking public comments on a under development %
draft policy to promote decarbonization in the aviation industry. ic)
The policy, in part, would require flights to be carbon neutral by

2050 and reguire airlines to use sustainable aviation fuel (SAF).

3 oct. 2022 China China Civil Target of 50k tons of SAF use by 2025 adopted T e
Aviation Green SAF performance testing, airworthiness certification, 15425 html
Development exploration of new paths for its development.
Policy and Actien
1 11 H 3 16 aolit 2022 United Inflation The bill provides a $1.25 per-gallon credit for each gallon of SAF  adopted htips:/ivnany
En\"ronmental POIICles on AVIatlon Fuels States Reducl‘tl'onﬂm{ sold as part oflafqualiﬁ fuel mixture, ir&cluding that :rthasfa aviation/202
The following map and table provides a summary of the policies (ad d and under devel 1t) to foster the SAF blenderstax  demonstrated lifecycle greenhouse gas (GHG) reduction of at
2 N LS credit) least 50 percent compared to conventional jet fuel. The credit,
use of Sustainable Aviation Fuels and Lower Carbon Aviation Fuels. available for two years beginnin% January 1, increases up 1o
$1.75 per ?lallon on a sliding scale based on the percentage of
lifecycle GHG emissions reduced beyond 50 percent. Beginning
in 2025, SAF would be eligible for credits up to $1.75 per gallon
Ma Satellite \ ra under a new Clean Fuel Production Credit (CFPC). That credit is
COUNTRY P S \ L4 set to expire at the end of 2027.
\ 19 juil. 2022 United Jet Zero Strategy  Increasing support for sustainable aviation fuels (SAF), by adopted hitps./www
Lo | Kingdom creating secure and growing UK SAF demand through a SAF sets-put-stra
iceland Sosde P mandatz that will require at least 10% of jet fuel to be made free-flying
A Russis from sustainable sources by 2030 and kicks_ltlg.ning a domestic
STATUS Canada K:";:“ i
2 Poland
B rmf:'"‘"" e Kazakhsian prosas
n Raly
POULCY TITLE United States ° Se' Turkey Japan
o o S South Korea E
b, Al Ocean B Folici
Agetis |y Eat Pakistan olicies
Mexico Saud: Aratia India 30
LATEST UNK Mak  Niger Sudan e
Chad
Venezuela Nigeria Ethiopla
Colombia =
POLICY TYPE POk v o FeX 20
Bacs e S R e
Pery Angola L2
Bolivia e Ind
iar
POLICY DESCRIPTION ik & Botswana  Madegesca Ocear Australa e
fic |
ean South Africs.
Argentina 2eniand € i -+ ’
) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Google SR Keyboard shortcuts  Map data ©2021 1000kme— s Terms of Use

LAST UPDATE: Sep 9, 2021

Status @ under development @ adopted
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Developing a Sustainable Air Hub in
Singapore ACT)SAF

* Singapore is working with industry partners to develop a Sustainable Air Hub
Blueprint with concrete targets and pathways

Blueprint to be published
in 2H 2023

Sustainable Air Hub Blueprint
Objective: Establish targets and

pathways to achieve a Sustainable
Singapore Air Hub

International . .
Advisory Airport Airline Air Traffic Management
Panel (IAP) (ATM)
to advise on
strategies

Enablers




International Advisory Panel on ACT>>>S AF
Sustainable Air Hub (IAP)
* |In Feb 2022, Civil Aviation Authority of Singapore (CAAS) set up the IAP to support the development

of the Singapore Sustainable Air Hub Blueprint
— 20 industry, technology, and knowledge leaders from Singapore and around the world

International Organisations

Chair

Mr Luis Felipe de

. Mr Simon Hocquard - Mr Willie Walsh
Oliveira _ .
Professor Chong Tow &) Director-General Director-General, e Director-General,
Chong ' . o Civil Air Navigation e International Air
: Airports Council . . ’ ’ L
President, . Services Organization 1 Transport Association
. . . International
Singapore University of
Technology and Design Knowledge Partners
Prof Pet Prof Lam Khi
rofessor Peter rofessor Lam Khin Mr Jeffrey Chua
Jackson Yong / .
. .. . - | , : L Chairman,
Aviation Authority ‘S Director, Co-Chair, Boston Consulting
& Aviation Studies Air Traffic Management - Groub Sineanore
Institute Research Institute <. P >ingap
Mr Han Kok Juan
Director-General Mr Pedro Gomez
Civil Aviation Authority Mr !(aushlk as . Head of Shaping the Future of
. &= Senior Partner and Managing .
S ST PeTE 2 Partner for Southeast Asia JIEEg
’ Member of Executive Committee,

«' McKinsey & Company World Economic Forum



International Advisory Panel on
Sustainable Air Hub (IAP) ACT>>>SAF

Technology Partners

Mr Thorsten Lange

Executive Vice President for Renewable
Aviation,

Neste

Dr Steve Howard
Chief Sustainability Officer,
Temasek

Ms Grazia Vittadini
Chief Technology and Strategy
Officer,

e
Rolls-Royce ‘9

Mr Goh Choon Phong
?; : Chief Executive Officer,
) Singapore Airlines

Industry Partners Dr Naveed Hussain
IAP M

Dr Sabine Klauke emberfr?m

N : . February — April 2022

. Chief Technical . . : :
, . Vice President and Chief Engineer,

Officer, < ' Boeing Defense, Space and

B  Airbus { Security,

The Boeing Company
Mr Lee Seow Hiang

Chief Executive LU LR (G

IAP Member from April 2022

Ofﬂcer_, _ Chief Technology Officer,
Changi Airport The Boeing Compan
Group i P

Mr Kerry Mok
President and Chief
Executive Officer,
SATS

Ms Aw Kah Peng
Chairperson,
Shell Companies in Singapore

Mr Philippe Keryer

Executive Vice President for Strategy,
Research, and Technology,

Thales




Report with 15
recommended
initiatives was
published in
Sep 2022

T o
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Recommendations of the IAP

ACT)SAF

Recommendations of the International Advisory Panel on Sustainable Air Hub

Airport

Airfield solar deployment
Renewable electricity
Building energy efficiency

Clean energy airside
vehicles

System optimisation with
digital twin project

Resource circularity
through on-site waste-to-
energy facility

Airline

. Roadmap to create long-term

secured SAF supply ecosystem

. Corporate Buyers’ Club
c. Structural offtake mechanism

for SAF

. Aviation vertical offerings in

carbon markets, support
ecosystem for and encourage
uptake of aviation carbon
offsets

. Technical centre for capability-

building in aircraft technology

Enablers

a. Policy and regulation

b. Industry development

c. Infrastructure planning and provision
d. Workforce transformation

ATM

Short-term (2022-2026)

a. Advanced demand-capacity
balancing

b. Performance-based
navigation

c. Gate-to-gate trajectory
optimisation

Medium-term (2027-2032)

d. Trajectory-Based
Operations and Free Route
Airspace in collaboration
with stakeholders and
partner ANSPs



Singapore is
exploring 5
initiatives to
improve
sustainability of
airlines operating
to, from and
through
Singapore

Necessary to
take multi-
pronged
ecosystem
approach to
make SAF viable

supply ecosystem >

@ ICA0 CNVIRONMENT  Singapore’s SAF Plans and Initiatives ACT>>>SAF

- : ]
os o) SUPPly & = Demand

Develop and ‘ : * Establish a ""Singapore

implement a roadmap y o / ASEAN Corporate

to create a long-term [ ) ' Buyers' Club" to create
secured Sustainable ‘ demand signals
Aviation Fuel (SAF) .

* Design and introduce a
. structural offtake
......... N, mechanism and create
: . demand signals for
secured long-term,
lower-cost SAF supply

o
A
D
D
i
ok

Innovate to build deep
aviation industry vertical
offerings in carbon
markets, develop a support
ecosystem for aviation
carbon offsets solutions
and encourage uptake
among corporates and
consumers

Explore a potential
technical centre for
capability-building to
ensure that
Singapore can be an
early adopter of
aircraft technology
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* CAAS partnered with Singapore Airlines (SIA), Temasek,
CAG, ExxonMobil and Neste to conduct SAF pilot at
Changi Airport:

- First step to validate Changi’s supply chain readiness for

SAF
- Understand demand for SAF credits by customers

* SAF was first uplifted onto SIA flight on 7 Jul 2022, via
Changi Airport’s fuel hydrant system

e Started sale of SAF credits in Jul 2022

- Allow corporate and individual travelers to reduce
carbon footprint

CMS TEMASEK

Civil Aviation Authority of Singapore

D
CHANGI

airport singapore

SINGAPORE
AIRLINES

ExxonMobil PNESTE
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Changi Airport needs to develop a long-term secured supply of SAF to boost the availability and
affordability of SAF, to support increased adoption by its airlines
We are developing a roadmap to create a long-term SAF supply in Singapore and the region

— Build up SAF supply chain, validate regional feedstock to align with global standards and encouraging
investments in new SAF pathways
¢

Singapore is participating in a Southeast Asia (SEA) feedstock study
led by Boeing and Roundtable on Sustainable Biomaterials (RSB),
alongside other key stakeholders from the aviation, energy,
agricultural and financial sectors

— ldentify sustainable SAF feedstock potential in ASEAN countries, key
sustainability risks, and opportunities for each feedstock and country

— Cross-sectoral stakeholder group from across ASEAN involved

— Study will take into account ICAQ’s standards and guidance material on
CORSIA Eligible Fuels
— Estimated to take around 15 months, with results in first quarter of 2024
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Airport

* Long-term demand certainty is required to incentivise SAF suppliers to expand SAF production
capacity; scope to strengthen demand signals for SAF in Singapore

 Need to implement a structural mechanism that encourages sustained
SAF adoption amongst airlines

 Embarking on a study to design a structural SAF offtake mechanism at . 7 S ,\

Changi Airport, to catalyse a self-sustaining ecosystem and flow of funds 8, A

— Consider the unique context and characteristics of Singapore’s air hub, its
airlines and passengers

— Assess various models and shortlist the preferred option(s) for Singapore,
such as mandates, incentives or hybrid mechanisms

— Design mechanism and assess impact on traffic growth, traffic mix and
financial impact to key stakeholders

e Study will commence in first quarter of 2023 and will take about four
months to complete
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* Studying the feasibility and design of a corporate buyers’ club to
encourage early adopters to take collective action, to aggregate

SAF demand and provide stronger demand signals for SAF
production and scale-up

— Tap on business travelers and air cargo users and encourage them
to become first movers

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

* Asthe 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 quarter of 2023, which will
take around 3 months
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Supporting Mechanisms ACT>>>SAF

Beyond in-sector measures, carbon offsets are necessary to achieve net-
Zero
Work with key players in Singapore’s emerging carbon services hub to build

the market for aviation carbon offsets
— Includes products and platform innovations for aviation carbon offsets

— Develop support ecosystem to improve the reliability, traceability and
accountability of offsets

To complement our plans, we are also pursuing international partnerships
— Established partnerships with the US, Australia, New Zealand and Japan

— Exploring concept of possible “green lanes”, which would include defining
and exploring their viability with major international partners and shaping

specific requirements, such as the use of SAF
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05. United States of America




ACT)SAF

Policymaking in the United States to
Support Sustainable Aviation Fuels

Nate Brown
Federal Aviation Administration
Office of Environmen t and Energy

23 March 2023
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State Action Plan submission to International Civil Aviation Organization
(ICAQ)

United States

2021 Aviation Climate Action Plan

e On November 9, 2021, Secretary of Transportation Pete Buttigieg announced the
United States Aviation Climate Action Plan, which describes a whole-of-
government approach to put the aviation sector on a path toward achieving net-
zero emissions by 2050.

* The plan builds on individual and sector-wide commitments announced by the
U.S. aviation industry, and highlights specific actions and policy measures to foster
innovation and drive change across the entire U.S. aviation sector.

e Climate Action Plan Press Release:

https://www.faa.gov/newsroom/us-releases-first-ever-comprehensive-aviation-
climate-action-plan-achieve-net-zero

e (Climate Action Plan Document:

https://www.faa.gov/sites/faa.gov/files/2021-11/Aviation Climate Action Plan.pdf



https://www.faa.gov/sites/faa.gov/files/2021-11/Aviation_Climate_Action_Plan.pdf
https://www.faa.gov/newsroom/us-releases-first-ever-comprehensive-aviation-climate-action-plan-achieve-net-zero
https://www.faa.gov/newsroom/us-releases-first-ever-comprehensive-aviation-climate-action-plan-achieve-net-zero

ICAD ENVIRONMENT U.S. Aviation CO2 Trajectory ACT)SAF
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 Agreement by the Departments of
Transportation, Energy and Agriculture

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

* Atleast 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

@ (ICA0  ENVIRONMENT U.S. SAF Grand Challenge

SAF Grand Challenge

Roadmap

Flight Plan for Sustainable Aviation Fue

l

ACT)SAF

_'"*, Sustainable

‘
?/l- Grand Challenge

* Aviation Fuel

32
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e Sustainable B
_ 2. Aviation Fuel F 8
Orord CPadange »

Feedstock Innovation -

Conversion Technology Innovation

=3 Building Supply Chains

Policy and Valuation Analysis SAF Grand Challenge
Roadmap
% Enabling End Use Flight Plan for Sustainable Aviation Fuel

Communicating Progress and Building Support

e 26 Workstreams
* 139 Activities
e 2030 & 2030-2050 impact timeframes

Sustainable
+ Aviation Fuel
S7Z



https://www.energy.gov/sites/default/files/2022-09/beto-saf-gc-roadmap-report-sept-2022.pdf
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SAF Grand Challenge Website

ACT)SAF

Sustainable Aviation Fuel Grand Challenge

'*.. Sustainable
» Aviation Fuel
SZz

Inaugurated on Sept. 9, 2021, the Sustainable Aviation Fuel Grand Challenge is the
result of the U.S. Department of Energy (DOE), the U.S. Department of Transportation
(DOT), the U.S. Department of Agriculture (USDA), and other federal government
agencies working together to develop a comprehensive strategy for scaling up new
technologies to proeduce sustainable aviation fuels (SAF) on a commercial scale.

The SAF Grand Challenge will guide federal actions to support industry to reduce the
cost, enhance the sustainability, and expand the production and use of SAF to:

= Produce 3 billion gallons per year of domestic SAF production that achieve a
minimum of a 50% reduction in life cycle greenhouse gas emissions compared to
conventional fuel by 2030.

* Meet a goal of supplying 100% of projected domestic aviation jet fuel use, or 35
billion gallons of annual production, by 2050.

SAF Grand Challenge Roadmap

To achieve the SAF Grand Challenge 2030 and 2050 goals, the interagency team
worked with other government agencies; stakeholders from national labs, universities,
non-governmental organizations; and the aviation, agricultural, and energy industries
to develop the SAF Grand Challenge Roadmap: Flight Plan for Sustainable Aviation

Fuel.

SAF Grand Challenge Partners

Successful implementation of the SAF Grand Challenge will require close collaboration
of agencies across the federal government—particularly DOE, USDA, DOT and its

SAF Grand Challenge

COELTET

Flight Plan

iy BN 53 SEPA

SAF Grand Challenge Roadmap

To achieve the SAF Grand
Challenge 2030 and 2050 goals,
the interagency team worked with
other government agencies;
stakeholders from national labs,
universities, non-governmental
organizations; and the aviation,
agricultural, and energy industries
to develop the SAF Grand
Challenge Roadmap- Flight Plan
for Sustainable Aviation Fuel.

e

Sustainable
» Aviation Fuel

l Grand Challenge

https://biomassboard.gov/sustainable

-aviation-fuel-grand-challenge

The SAF Grand Challenge Roadmap overview figure depicts how the six action areas address barriers across the entire supply chain from innovations in
feedstock supply through end use. Within each of the six action areas are workstreams that define critical topics to be addressed.

Feedstock Innovation

Policy and Valuation Analysis Enabling End Use

Communicating Progress and Building
Support



https://biomassboard.gov/sustainable-aviation-fuel-grand-challenge
https://biomassboard.gov/sustainable-aviation-fuel-grand-challenge

Inflation Reduction Act (IRA) -
Production support through 2027 ACT>>>SAF

= |RA Tax Credits
A HEVAO=6lia §13203 - 2023-2024

e Achieves 50% lifecycle GHG reduction
e $1.25 with additional up to $1.75 for additional lifecycle emissions reduction

§13704 - 2025-2027

e Lifecycle GHG <50kg CO2e/MMBTU (Jet Baseline = 94kg CO2e/MMBTU)
e Enhanced value for SAF up to $1.75 for 100% reduction

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



https://www.congress.gov/bill/117th-congress/house-bill/5376/text?format=txt
https://www.congress.gov/bill/117th-congress/house-bill/5376/text?format=txt

IRA SAF and Clean Technology

Grant Program

ACT)SAF

Support projects to rapidly scale-up domestic SAF production

mm 'RA FAST Grant Program

§40007
$245 million competitive grant program
Specifies consideration criteria and eligible

entities
FAST Meeting — Dec. 14, 2022

Produce

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



https://www.congress.gov/bill/117th-congress/house-bill/5376/text?format=txt
https://www.congress.gov/bill/117th-congress/house-bill/5376/text?format=txt

D [ICA0  ENVIRONMENT The Path to Success on SAF ACT>>>SAF

* Create an environment where producers choose to .
nriation
produce and sell SAF :I_ med it
— Legislative action to reduce cost and risk Act
* A coordinated approach to federal agency actions
that derisks technology, supply chains, and markets, 7 Sustainable
and reduces barriers S7 e
— Actions that support near-term production SAF Grand
Challenge
— Ongoing innovation to support future production Roadmap

— Data collection and analysis to support markets for
SAF through strong policies and focus on
sustainability

* Industry action to build and purchase SAF supply } industry

commitments
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Thank You

Nate Brown

Office of Environment & Energy
Federal Aviation Administration
Nathan.Brown@faa.gov
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EU SAF policy: context 900

“= reduction
greenhouse gas emissions in transport by 2050

* European Green Deal: the EU aim to be climate neutral
in 2050- CLIyL?Li'FEELVTIND
* Intermediate target: reduce emissions by at least 55% FROMOTING n @ INVESTING IN SMARTER,
i. TRANSPORT
by 2030- . . STRIVING

. e e @ e
* Action across all sectors of the economy, including air =

The European

tra nSpOFt: FF.‘F%"'I‘:S';:‘(M Green Deal E;.CIJIEII-TJI:\I_':'BNNG
* Aviation hard to decarbonise @ @

* High potential of SAF N @
MAKING HOMES ENERGY FINANCING

¢ SAF IOW upta ke (|eSS than O,l%) EFFICIENT GREEN PROJECTS
> ReFuelEU Aviation



EU SAF policy: ReFuelEU Aviation

initiative

* Regulation:
 European Commission proposal in 2021
* On-going legislative process in the European Parliament and Council
* Adoption expected in 2023

e Supporting measures

* International partnerships

ACT)SAF
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ReFuelEU Aviation legislative proposal

Objectives
M Foster ramp-up of SAF production and its availability to aircraft operators
= to decarbonise aviation.

é"'é Guarantee a level playing field in aviation through a harmonised European
approach for a gradual supply and uptake of SAF in flights departing from
EU airports.
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ReFuelEU Aviation legislative proposal
Design*

A Ramp-up: binding minium SAF shares in aviation fuel supplied in the EU:

Total shares in the fuel mix (in %) 2025 2030 2035 2040 2045
Sustainable Aviation Fuels (SAF) target 2 5 20 32 38 63
Synthetic aviation fuels sub-target - 0.7 5 8 11 28
Eligible SAF:
' Sustainability framework of the Renewable Energy Directive
\ e Sustainable biofuels produced from waste and residues

* Synthetic aviation fuels produced from renewable sources

* Subject to possible changes as a result of the legislative process.
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ReFuelEU Aviation legislative proposal

Obligations

Aviation fuel suppliers

to supply minimum SAF
shares at EU airports

Aircraft operators
(above de minimis threshold)

departing from EU
airports

to uplift fuel at EU
airports without
tankering practices

S

EU airports

(excluding small and
outermost regions’
airports)

to guarantee access to
refueling infrastructure
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ReFuelEU Aviation supporting measures

5

Financing:
— EU financial programmes: Horizon Europe, Innovation Fund, InvestEU
— Revised state aid guidelines
— EU taxonomy to faciliate access to finance

—  SAF Allowances under EU ETS to reduce the price gap between fossil and SAF (up to
€2 bn)

— Strengthen price signal: proposals for a revision of EU Emissions Trading System
(carbon price) and Energy Taxation Directive (removal of jet tax exemption)

SAF Clearing House to bring new SAF pathways to the market
Renewable and Low-Carbon Fuels Value Chain Industrial Alliance

Net Zero Industry Act to strengthen EU net-zero technology products manufacturing
ecosystem



ACT)SAF

International Partnerships for

SAF
EU support to the LTAG for international aviation of net-zero FOR CO2 MITIGATION

carbon emissions by 2050 adopted at the 415t ICAO Assembly. FROMINTERNATIONAL AVIATION

EU fully committed to support SAF production around the
world.

SAF capacity building projects:

— EU capacity building projects on sustainable aviation,
including on SAF (budget of €21 million since 2014).

— Upcoming projects of €4 million under ACT-SAF:
* implemented with ICAO and EASA

» feasibility studies and policy development support to foster
SAF.



European
Commission




£ |1CA0  ENVIRONMENT ACT>>>SAF

opF

I

Q
q [ ]
5 (%- 07. Brazil
% &

% &

® &
9 &

/N
“y-building 2




%85 [ICA0 ENVIRONMENT Brief Background

Brazil has a long and rich tradition of biofuel
production.

 The first governmental program to foster production dates to
the 1970’s.

Today, blending ethanol and biodiesel in
fossil fuel is mandatory for ground

transportation.
e 27% blending for gasoline and 10-12% for diesel, respectively.

Brazil is one of the largest biofuel producers in
the world and is widely recognized as a model
for sustainable and efficient  biofuel
production.

ACT)SAF
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* Electricity supply: + 80% non-fossil

Chart 1.1.b - Total Electricity Supply by Source

Carvio e derivadosl/ Coal Gds natural /
and coal products1 Na;:r;lglégas Derivados de
Solar 3,9% _petréleo/OiI
2,47% products

3,0%

Eélica/Wind___— 4
10,6%

Biomassa3/ —
Biomass3
8,2%

Hidrédulica2 / Hydro2
56,8%

Brief Background

L~ Nuclear/ Nuclear
2,2%

ACT)SAF

* Total energy supply: + 46% non-fossil

Chart 1.3.b - Total Energy Supply

B Dperivados da cana / Sugar
B Lenhae carvdo vegetal / cane products
Firewood and charcoal 16,4%
8,7%

Outras renovéveis / Others
renewables
8,7%

Hidréulica 1 / Hydraulicl
11,0%

B Qutras ndo renovaveis /
Others non renewables
0,6%

B Urédnio (U308) / Uranium

1,3% Petréleo e derivados
/ Petroleum and oil
| Carvdo mineral e coque products
Coal and coke 34,4%

5,6%

H  Gds natural / Natural gas
13,3%

1. Inclui importacéo de eletricidade oriunda de fonte hidraulica. 1 kWh = 860 kcal (equivalente térmico tedrico - primeiro principio da termodinamica). Ver Anexo
V1.6 - Tratamento das informacées. [ Includes electricity imports originated from hidroulic sources. 1 kWh = 860 kcal {physical equivalent - First Principle of
Thermodynamics). Look Appendix VI.6.
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Brazil is in a very good position in terms of its
energy matrix, in part due to the biofuels
15 production.
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How do we make use of this tradition
and of the great potential of Brazil to
foster the production of SAF?
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e April, 2021 — The Ministry of Mines and Energy instituted the
Technical Committee — Fuel for the Future:

 Multidisciplinary Committee — integrated clean energy policy in Brazil
(SAF, maritime and ground transportation)
e Subcommittees for thematic areas.
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Preparations and discussion ACT>>>SAF

* 6 months of intensive work: public consultation,
workshops and wide discussion with stakeholders.

* The final conclusion was drafted by the Ministry of
Mines and Energy with the support of ANAC in
matters related to SAF.
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ANNNRNNY /111777

ESTABLISH AMANDATE TO | | ALLOW ALL TECHNOLOGICAL | | ALLOW DIFFERENT SAF LEVELS | | CXEMPT INTERNATIONAL SEGMENTS OF
REDUCE EMISSIONS FROM | | ROUTES APPROVED BY ASTM | | IN ANY PART OF THE NaTIONAL | | (lefeihEBEReL PGS, FERFEETIE
THE AIRLINE INDUSTRY AND AP TERRITORY i

L 4
MANDATE
PROVIDE EMABLE AIRPORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA EMABLE THE APPLICATION OF
FLEXIBILITY TO THE DEVELOPMENT OF SAF PRODUCTION ARD LOGISTICS CHAINS, “BOO0K & CLAIM® FOR SPECIFIC
CHPE AIRPORT DEMAND AND THE AVAILABILITY OF RAW MATERIAL GASES
L "

ANNNNNN /117777
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[ oA wADATE T ] [mmmmm } [mwmww] ———— ANNRRNNY /111777

REDUGE EMSSIONS FROM | | ROUTES APPROVED BY ASTM | | I ANY PART OF THE NATIONAL | | (IATERh ICHEL PLICHTS, RESFECILE
THE AIRLINE INDUSTRY AND ANP TERRITORY TSRO AL

L 4
MANDATE
PROVIDE EMABLE AIRPORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA EMABLE THE APPLICATION OF
FLEXIBILITY TO THE DEVELOPMENT OF SAF PRODUCTION ARD LOGISTICS CHAINS, “BOO0K & CLAIM® FOR SPECIFIC
CHPE AIRPORT DEMAND AND THE AVAILABILITY OF RAW MATERIAL GASES
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Public Policy for SAF

ACT)SAF

ESTABLISH A MANDATE TO | | ALLOW ALL TECHNOLDGICAL | | ALLOW DIFFERENT SAF LEVELG | | EXEMPT INTERNATIONAL SEGMENTS OF
REDUCE EMISSIONS FROWI | | ROUTES APPROVED BY ASTM | | INANY PART OF THE NATIONAL | | i Erry 0L PIGHTS, RESPECTIE,
THE AIRLINE INDUSTRY AND ANP TERRITORY TRANSPORT AGREEMENTS
L
MANDATE
PROVIDE EMABLE AIRFORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA ENABLE THE APPLICATION OF
FLEXIBILITY TO THE DEVELOPMENT OF SAF PRODUCTION AND LOGISTICS CHAINS, “BO0K & CLAIM® FOR SPECIFIC
CHPE AIRPORT DEMAND AND THE AVAILABILITY OF RAW MATERIAL CASES
EVALUATE THE POSSIBILITY OF ACCOUNT FOR SAF-ONLY EMISSION
GOALS OF Mﬁ?ﬂ%ﬂmﬁw ALIGMING RENOVABID'S AND CORSIAS' REDUCTIONS, WHETHER DOMESTIC
DECARBONIZATION METHODOLOGIES REGARDING SAF OR [MPORTED
AND CORSIA
.
REGULATE ARTICLE 3, | OF
LAW N, 14.248/2031 STRUCTURE SAF FINANCING EXTEND SAF INGEMTIVES TO GREEN DIESEL IN ORDER TD
FEDERAL INGENTIVE) LINES THROUGH BNDES DEVELOP BIOREFINERIES
PROJECT :
FINANCING
AND RD&I ESTABLISH GOVERNMENT GUIDELINES FOR ASBESS THE STRUCTURING OF A GUARANTEE FLUND WITH
PROJECT AND AD&] FUNDING THE PARTICIPATION OF THE NATIONAL TREASURY FOR
INVESTMENT PROJECTS IN S4F

ANNRRNNY /111777

COMBUSTIVEL @
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S R PR | geene—— ANNRRNNY ////1/7

REDUCE EMISSIONS FROM ROUTES APPROVED BY ASTM | | [N ANY PART OF THE NATIONAL INTERNATIONAL FLIGHTS, AESPECTING

THE AIRLINE INDUSTRY AND NP TERRITORY THE RECRCCIY OF RTERHATINAL AR
L™

MANDATE

PROVIDE ENABLE AIRPORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA ENABLE THE APPLICATION OF

FLEXIBILITY TO THE DEVELOPMENT OF S4F PRODUCTION AND LOGISTICS CHAINS, “BOOK & CLAIM® FOR SPECIFIC

CHPE AIRPORT DEMAND SHD THE AVAILABILITY OF RAW MATERIAL CASES
W -
EVALUATE THE POSSIBILITY OF ACCOUNT FOR SAF-ONLY EMISSION
ASSIGN CBIO PURCHASE TARBETS . ,
GOALS OF 70 JETFUEL DIETRIBUTORS ALIGMING RENOVABID'S AND CORSIAS REDUCTIONS, WHETHER DOMESTIC

DE(:::?::LI;:IQN METHODOLOGIES REGARDING SAF OR IMPORTED \\\\\\\ / / / / / / /

REGULATE ARTICLE 3, 1 OF
LAW N, 14.248/2021 STRUCTURE SAF FINANCING EXTEND SAF INGEMTIVES TO GREEN DIESEL IN ORDER TO
(FEDERAL [NCEMTIVE) LINES THROUGH BNDES DEVELOP BIOREFINERIES
PROJECT - J
FINANCING
AND RD&I ESTABLISH GOVERNMENT GUIDELINES FOR ASSESS THE STRUCTURING OF A GUARANTEE FUND WITH
PROJECT AND RS FUNDING THE PARTICIPATION OF THE NATIONAL TREASURY FOR
INVESTMENT PROJECTS IN SAF

CREATE TAX DEFINE RULES FOR “ICMS” REGLILATE ARTICLE 3, Il OF EVALUATE THE FEASIBILITY OF
CLASSIFICATION FOR S4F REGARDING SAF LAW N, 142482021 ERCOURAGING THE LISE OF RAW
TAXATION {PURE AND BLENDED) {PURE AND BLENDED |
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ANNNRNNY /111777

ESTABLISH A MANDATE TO ALLOW ALL TECHNOLOGICAL | | ALLOW DIFFERENT SAF LEVELS EXEMPT INTERNATIONAL SEGMENTS OF

REDUCE EMISSIONS FROM | | ROUTES APPROVED BY ASTM | | IN ANY PART OF THE NaTIONAL | | =i SORHEL PLEETR PR BN

THE AIRLINE INDUSTRY AND ANP TERRITORY TRANSPORT AGREEMENTS

MANDATE '

PROVIDE EMABLE AIRPORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA ENABLE THE APPLICATION OF

FLEXIBILITY TO THE DEVELOPMENT OF SAF PRODUCTION AND LOGISTICS CHAINS, “BO0K & CLAIM® FOR SPECIFIC B
CHPE AIRPORT DEMAND AND THE AVAILABILITY OF RAW MATERIA ASFS

GOALS OF ASSIGN CBI0 PURCHASE TARGETS L e

T0 JETFLEL DISTRIBUTCRS IGING RENOVABIO'S. AND {

DECARBOMIZATION METHODOLOGIES REGARDI
AND CORSIA
REGULATE ARTICLE 3, | OF
LK L 14, 2482001 STRUCTURE SAF FINANCING
FEIETL. HOENTVE LINES THROUGH BNOES
PROJECT
FINANCING
ESTABLISH GOVERNMENT GUIDELINES FOR

AND RDEd PROJECT AND RD&I FUNDING

CREATE TAX

CLASSIFICATION FOR SAF .r
TAXATION {FURE AMND BLENDED (PISIC
EVERY SAF MUST COMPLY CAEATE INCENTIVES FOR THE ESTABLISH A PROCESS OF
WITH ASTM AND ANP CREATE SAF QUALITY FORMATION OF & NETWORK OF QUALITY AUDITS AND
QUALITY AND SPECIFICATIONS MONITORING PROGRAM ACCAEDITED LABORATORIES CERTIFICATIONS

CERTIFICATION
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Public Policy for SAF

ACT)SAF

ESTABLIEH A MANDATE TO | | ALLOW ALL TECHNOLOGICAL | | ALLOW DIFFERENT SAF LEVELS | | EXEMPT INTERNATIONAL SEGMENTS OF

REDUCE EMISSIONS FROM ROUTES APPROVED BY ASTM | | [N ANY PART OF THE NATIONAL hﬁ;ﬂmﬁmﬂéﬁfﬂ"ﬁn

THE AIRLINE IRDUSTRY AND ANP TERRITORY TRANSPORT AGREEMENTS
MANDATE
PROVIDE EMABLE AIRPORTS FOR THE USE OF SAF, CONSIDERING AS CRITERIA ENABLE THE APPLICATION OF
FLEXIBILITY TO) THE DEVELOPMENT (F SAF PRODUCTION AND LOGISTICS CHAINS, “BO0K & CLAIM® FOR SPECIFIC
CHPE AIRPORT DEMAND SHD THE AVAILABILITY OF RAW MATERIAL CASES
EVALUATE THE POSSIBILITY OF ACEOUNT FOR SAF-ONLY EMISSION
GOALS OF Miﬁtgﬂﬂgmﬂﬁm ALIGMING RENOVABID'S AND CORSIAS' REDUCTIONS, WHETHER DOMESTIC
DECARBOMIZATION METHODOLOGIES REGARDING SAF OR IMPORTED
AMND CORSIA
REGLILATE ARTICLE 3, | OF
LA N, 14 24/0001 STRUCTURE SAF FINANCING EXTEND SAF INGENTIVES TO GREEN DIESEL IN ORDER T0
{FEDERAL INGENTIVE) LINES THROUGH BNDES DEVELOP BIOREFINERIES
PROJECT
FINANCING
ESTABLISH GOVERNMENT GUIDELINES FOR ASSESS THE STRUCTURIMG OF A GUARANTEE FUND WITH
AND RDEI PROJECT AND ADG FUNDING THE PARTICIPATION OF THE NATIONAL TREASURY FOR
INVESTMENT PROJECTS IN S4F
CREATE TAX DEFME RULES FOOR “ICMS" REGULATE ARTICLE 3, Il OF EVALUATE THE FEASIBILITY OF
CLASSIFICATION FOR SAF REGARDING SAF LAW N, 14,248/2021 ENCOURAGING THE LISE OF RAW
TAXATION (FURE AND BLENDED) {PURE AND BLENDED} {PISICOFINS) MATERIAL FROM FAMILY FARMING
EVERY SAF MUST COMPLY CAEATE INCENTIVES FOR THE ESTABLISH A PROCESS OF
WITH ASTM AND ANP CREATE SAF QUALTY FORMATION OF & NETWORK OF QUALITY AUDITS AND
QUALITY AND SPECIFICATIONS MONTORING PROGRAM ACCREDITED LABORATORIES CERTIFICATIONS
CERTIFICATION
INSERT DEFINITION DEBUREAUCRATIZE AND OFTIMIZE DEFINE CHPE, ANF AND SAC'S
OF SAF IN LAW NO. e e ENVRONNMEATAL LICENSING RESFORSBILITES REGAADING
GOVERNAMNCE AND 9.478,1097 RECUESTS FOR SAF PUBLIC POLICES ON S4F

OTHER TOPICS

ANNNRNNY
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ANNRRNNY /111777

ESTABLISH A MARDATE TO ALLOW ALL TECHNOLDGICAL ALLOW DIFFERENT SAF LEVELS EXEMFT INTERNATIONAL SEGMENTS OF
REDUICE EMISSIONS FROM 14 ANY PART OF THE NATIONAL INTERNATIONAL FLIGHTS, RESPECTING

THE AIRLINE INDUSTRY TERRITORY THE HEGPMEIT\'#I;:?;EHM'I’IUML MR

MANDATE
EMABLE AIRFORTS FOR THE LISE OF SAF, CONSIDERING AS CRITERIA EMABLE THE APPLICATION OF

GOALS OF
DECARBONIZATION
AND CORSIA

PROJECT
FINANCING
AND RD&I

TAKATION

QUALITY AND
CERTIFICATION

INSERT DEFINTION DEBUREAUCRATIZE AHD OPTIMZE DEFINE CHPE. ANF AND SAC'S
OF SAF IN LW NO. EMVIRONMENTAL LICENSING RESPONSEILITES REGARDING
GOVERNANCE AND 94781097 REQUESTS FOR SAF FUBLIC POLICIES OM S8F

OTHER TOPICS
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Thank you for your attention!

Office for International Affairs and Environment


https://www.gov.br/anac/pt-br/assuntos/meio-ambiente
mailto:meioambiente@anac.gov.br
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Aviation Sustainability Initiatives in Japan

23" March 2023
Carbon neutrality promotion office,
Japan Civil Aviation Bureau, MLIT
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v’ Governance structure for SAF policy making in Japan

v Two key initiatives in Japan
 SAF Roadmap and Utilization target in 2030
e Amendment of the Civil Aeronautics Act

v' Activities in Private sector
v Future vision
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 JCAB established the Carbon Neutrality Promotion Office in April, 2022, to reinforce organizational structure
dealing with aviation sustainability issues.

 The Assistant Vice Minister is unitarily in charge of international affairs in aviation sector including
sustainability issues in ICAO and UNFCCC.

inistry of and, nfrastructure, ransportand Tourism

. Civil Aviation Bureau
Director-General

Director-General, Aviation Network Department | Domestic administration (as for sustainability)

International Air Transport Division: Coordination with ICAO or foreign government

Carbon Neutrality Promotion Office

Director for Aviation Strategies

ICAO

|— Director for Carbon Neutrality Promotion Office

UNFCCC

Planning team: General affairs, legislation, budget etc.

International affairs team: ICAO issue (CORSIA, LTAG) (Ministry of Environment)

1
SAF team: Strategy for expansion of SAF MOFA
____________________'____f”:____p ______________________________________________ : (Ministry of Foreign Affairs)

METI*

(Ministry of Economy, Trade and Industry)

i MOE

* In-charge of Energy policies
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® |n Mar21, JCAB established “Study Group on CO2 Reduction in the Aircraft Operation Sector” which consists of air-carriers,
academic experts etc.

® The study group established roadmaps for promotion of decarbonisation in aviation operation sector.

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

Private-Public Councils for promotion of SAF deployment

Purpose

v 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

v’ Assistance of ICAO CEF certification

Member
v’ Private sector: Air-carriers, Airport company, Oil company, etc. _ -
v Public sector: MAFF, METI, MLIT, MOE, NEDO(observer) Vice-minister of MLIT, Mr. Nakayama

at the 15t council
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The roadmaps for promoting decarbonization in aircraft operation sector were established in 2021 and are shared among public/private
parties in Japan.

*  Two quantitative targets for decarbonization were established within roadmaps.
[ SAF: Replacing 10% of the fuel consumption by Japanese airlines with SAF in 2030

B  Operational improvement: Reducing CO2 emissions by about 10% through future efforts of improvement of flight operations
by renovating air navigation services

2021 rzozv | 2023 | 2024 | 2025 | -20320|
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2021 | 2022 I 2023 l 2024 l 2025 I 2030[ -2040
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Amendment of the Civil
Aeronautics Act ACT>>>SAF

® The MLIT introduces an institutional decarbonization framework to share actions based on the roadmaps and to allow each operator and
airport to take action voluntarily and systematically and to increase their accountability.
= Amendment of the Civil Aeronautics Act/Airport Act :
The Promotion of decarbonisation is stipulated in the provision for the purpose of the acts.

[Framework] [Key actions]Contents listed in Roadmaps
‘ Aircraft operation field
Basic policy for promotion of | Mt New technologies
decarbonisation in aviation sector Improvement of flight operation
established by government Promotion of the introduction of SAF
Airport field
Application 1 ‘ Approval Application f ‘Approval * Reduction of airport facility and GSE
Plan for promotion of Plan for promotion of * Introduction of renewable energy
decarbonisation in air transport decarbonisation in airport « Reduction of aircraft on the ground and
= . . . i i airport access etc.
established by air-carriers establlsr.\e.d by airport N
226 administrators » ol
BT Ao,
operator ator
Air-carriers may Airport
request Council for promotion of administrator may

decabonisation in airport

consultation organize council
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B Difficulties in relationship between fuel suppliers and airlines

JCAB has been involved in a chicken or egg situation between the supply side (SAF
suppliers) and the demand side (AOs);

State (Regulatory Authority)

JCAB N SAF Usage
Coordination Coordination

@ target
t moT /

Will airlines . o Will suppliers .I
purchase SAF? SAF suppliers Airlines supply enough SAF?

Chicken or egg situation

Considering this situation, JCAB decided to set a concrete target volume for the use
of SAF, in order to facilitate the production of domestic SAF.

The above experience has shown us that a civil aviation authority (CAA) could play
the role of regulator, but it could also be a coordinator.
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Private Initiative for SAF
- Act for Sky -

ACT)SAF

B Establishment of “Act For Sky”

On 2 March 2022, a voluntary organisation, "ACT FOR SKY", was launched with JGC HD, Revo INTL’, ANA
and JAL as lead companies, with the aim of promoting and expanding domestic SAF.

¢ What is Act For Sky

CONCEPT

ACT FOR SKY is an all-Japan initiative aiming to
achieve carbon-neutral skies through the promotion and
expansion of sustainable aviation fuel (SAF). We will
create a movement that crosses the boundaries of the
companies directly involved in domestic SAF and the
companies and organisations required to build the
supply chain, in order to realise the commercialisation,

diffusion and expansion of domestic SAF.

¢ Member companies: 24 (as of February 2023)

W(‘IL“ ANASL wAHL
& idemitsu I;;a\\\ odo.m
gm y | ABSAG M
‘1o 5
2
RO :m@‘ ASEET  COREEASLST

KANSAI
s AIRPORTS Greentarth

lllll

Source: ACT FOR SKY website (https://actforsky.jp/)



https://actforsky.jp/

Future Vision ACT>>>SAF

B JCAB believes that it is important to have a bilateral or
multilateral relationship with certain states in order to increase
the use of SAF among them.

B In this sense, we are exploring possible relationships around the
world to realize our vision with some policy coordination.

B JCAB welcomes any states or organizations on board, to make
this world a better place in light of the NCLB principle.
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 ACT-SAF series — #4 training on “SAF policies”

— March 2023

« Focus on French endeavor for SAF
— Mathilde Tannous — French Civil Aviation Authority / Air Transport Directorate




1- Framework for climate action in France ACT>>>SAF

In 2017, France set itself the ambitious objective of achieving carbon neutrality by 2050.

This objective is at the heart of France's roadmap for carrying out its climate change mitigation policy:
the National Low-Carbon Strategy, the second edition of which (SNBC-2) was adopted in April 2020.

The European Green Deal (décember 2019) set into legislation the target of meeting climate neutrality in 2050.
To achieve this, the European Union has :

o setitself an enhanced global binding target at horizon 2030 : a net reduction of GHG emissions in the EU of at least 55%
compared to 1990

o Released the “Fit for 55” package in which several types of “measures” are mobilized to accelerate the decarbonization of the
aviation sector, such as the development of SAF

Revision of our climate strategy with the adoption of the new French Energy and Climate Strategy (SFEC) for mid-2024 : a roadmap to
achieve carbon neutrality by 2050 & to ensure our adaptation to climate change impacts

o The first climate energy programming law (LPEC) must be adopted before July 1st, 2023.
o SNBC-3 will be in the twelve months following the adoption of LPEC (mid-2024).

Work to develop the SFEC is based on enhanced consultation with the general public, sector experts, economic players and local authorities.
The conclusions of the roadmap prepared by the aviation sector have been presented (February 2023).
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Co-construction of a national strategy : E"é’V)
 GREEN DEAL

Started in 2017 with a Green Growth Commitment focusing on SAF production in France signed s, g™

between the State and five major French industrial groups : Airbus, Air France, Safran, Suez and Total

Roadmap for the deployment of SAF in France published in January 2020
o 2% in 2025 e 5% in 2030 e 50% in 2050

o 5 essential principles : safety / sustainability _mm
/ economic viability / competitive supply

chains / consistency with supranational Roadmap objectives 2% 5%
initiatives

Quantity of kerosen uplifted in France

(Mt)* 8,2 8,8

*(estimation based on 2019 traffic level)
Quantity of blended SAF (Mt) 0,16 0,43
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* Mid-2020 launched a Call for Expression of Interest to assess
stakeholders' interest and needs

« July 2021: calls for proposal to support the development

« of a French SAF production sector :

o 200 million € for pilot/demonstrator construction or
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

o Mid-2022 : launch of a working group to address the
industrialization phase at government level

o December 2022 : study on PtL fuels potential in France
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« TIRUERT : an existing tax instrument
o Incentive mechanism to encourage the blending of biofuels in diesel and gasoline, and now kerosene
o Set-up via the budget law & update annually
o To evolve over the coming years to match our SAF roadmap objectives

Traders

* Principles

o Separate annual objective per type of fuel (non fungible) Producteurs Opérateurs
o SAF blending mandate set at 1% since 2022 (in energy)
o Tax level of 168 € / hectolitres (at present) R

 Recent development
o Mandate level raised to 1,5% in 2024 CarbURe
o Upgrade of the biofuel management platform developed by tF Carburants  Renouvelables

~ s
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2- Focus on French endeavour for SAF

ACT)SAF

* Inclusion of the aviation sector
« To ensure airlines can access sustainability information for SAF blended & acquired in France

Biofuel
Producer

)
A )

DOUANES
& DROITS
INDIRECTS

Customs

- RED II.

TIRUERT

e
Fuel supplier

red » B

Lidures + Egaita = Frarermind
REPUBLIQUE FRANCAISE

General
Directorate
for Energy

General
Directorate
for Civil
Aviation

New feature

developed in
2022

~
% ‘

Airlines
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 Moving toward industrialisation requires collaborative work from the transport, energy and
iIndustry sectors

o Mid-February 2023 : high level task force on SAF launched by 3 Ministers
o SAF value-chain stakeholders' consultation on-going

o To identify roadblocks to be removed and to draw
adequate measure(s) to be implemented in order to
support the development of a SAF production
value chain at an industrial level

o Timeline : mid-2023
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« Lessons learned
o SAF is a challenging cross-sectoral topic to address

o For investments to be made : regulation continuity and harmonisation are paramount, at national /
Regional / Global levels

o Enhanced consultation of all stakeholders (from energy to airlines) is key
o Technology neutral approach is important
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Thank you for
your attention
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04. United Arab Emirates
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Aviation and energy

ACT)SAF

Aviation and energy are key sectors in the UAE

Aviation is a major economic sector in the UAE:

& UAE Direct
- investment

> Commercial
airports

270+

Billion USD

@ __ GDP share

-,
:e (Gcaa, 2018)

15%

2030 GDP

:’0 impact
- (Aci, 2019)

88.1

Billion USD

\ 4

10

> .
ﬁ DXB airport

1St
International

3rd
Passengers

Commercial
aircrafts

\ 4

884+

7.4 Market size
[ {10 ]
<, (RPK|RTK)

3rd

Worldwide

== Jetfuel
go production
(Statista, 2018)

10.5

Aviation
emissions

Million tons

6th

* All figures before the COVID-19 pandemic:

Worldwide

The UAE is a global energy leader actively pursuing decarbonization:

The UAE Net Zero by 2050 Strategic Initiative focuses on clean energy
solutions and will invest over AED 600 billion in the renewable energy
sector.

The UAE Hydrogen Leadership Roadmap announced during the UN
COP26 Meeting envisions the creation of a blue and green hydrogen
industrial ecosystem in the country capable of capturing 25% of the
global hydrogen trade by 2030.

The O&G sector is key in the UAE’s climate vision:

< 2031GDP = 2030 output 2030 GHG — 2030 RES
;'9 from industry g@ capacity Emissions é} capacity
- (Operation 300bn) ~ " (S&PGlobal, 2021) (Vision 2030,2021) (TAQA JV, 2021)
% 30
300 5.0 25%
Billion AED Million b/d Reduction GW green H,
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UAE SAF Roadmap ACT>>>SAF

2022-2050: Key strategic points

National Sustainable Aviation
Fuel Roadmap of the United
Arab Emirates

2022-2050

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

Principle 1: Establishing the ambition

Principle 2: Accelerating SAF Technology Deployment and Innovation
Principle 3: Developing the National Regulatory Environment for SAF

Principle 4: Building Local Capacity to Boost In-Country Value

Principle 5: Leading International Collaboration
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The UAE SAF Committee
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Establishing the ambition

Principle 1

ACT)SAF

By 2030, the UAE will develop domestic SAF capacity sufficient to produce 700 million
liters of SAF on an annual basis.

700 million
liters/year SAF
Production
by 2030

ST

3 to 5 SAF Facilities

$7bn to $9bn
Investment in Value
Chain by 2030

- /

Benefits

18,000 New Jobs in
the UAE

4.8 Mt Accumulated
Emission Reduction

$1.7bn Accumulated

SAF Export /




Principle 2 ACT>>>SAF

A dedicated RD&D center, pursuing a
unified research agenda focused on
bringing mid-TRL technologies forward
in the path to commercialization is
essential to accomplish the UAE SAF
strategy

%@ Principle 2: Accelerating SAF Technology
Deployment and Innovation

. “The UAE will support research, development and demonstration (RD&D) of
i SAF technologies and deployment of early-stage facilities to produce SAF at a
i commercial scale by 2025. The need for further RD&D support across SAF
i technology pathways is crucial, as the most promising SAF production pathways
E applicable to the UAE are still in the early stages of commercialization (mid -
. Technology Readiness Levels, TRL). The UAE is seeking to unleash the potential of
E these emerging technologies through collaborative RD&D support. To achieve
. this, the UAE could establish a research center focusing on SAF production,
i bringing together industry and academia under a unified strategic research
i agenda. Providing financial support for SAF RD&D and production will enable the
i UAE to create a SAF ecosystem which supports and attracts sustainable research
E and industrial activity for the purposes of achieving sustainable aviation.” (UAE
E SAF Roadmap, 2022)

_____________________________________________________________________________
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Developing the National Regulatory Environment for SAF

Supply, demand and trade oriented hybrid policies can be used to deliver the
UAE’'s 2030 SAF target

Policy Instruments and Government Support

i
.

'//]\\ Facilitate SAF production in the UAE by following economically viable options for the
o UAE |
— ‘/ \\
.‘/ 2\'\ Collaborate with international corporations on lifting the blending ceiling to progress
"/ the development of SAF
( /;\I Enforce policy and regulations on SAF usage by following international guidelines and
\_/ certification measures
— 2
!/\ 4 /\jl Invest in Research and Development to enhance SAF development
— L J
! .‘/ ey © | Advocate SAF investments by supporting new initiatives and strategies covering ‘
AR 4 aviation sustainability |
Support Stimulate Enable i

Supply Side . Demand Side Trade Opportunities
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Building Local Capacity to Boost In-Country Value

Building Local Capacity to Boost In-Country Value

Dedicated SAF department in the MOEI for all the information and required approvals
Establishment of SAF implementation task force as a part of the SAF/LCAF council
Annual/bi- annual international conference on SAF

Establishment of SAF production network locally and globally

2025

N

Development of in country value (ICV) incentive programs

Dedicated courses and trainings on SAF in collaboration with universities and international
organizations

3. Engineering specialisation courses for SAF for development of talent pools

N~

2030
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Leading International Collaboration

@@ Principle 5: Leading International
Collaboration

Aviation is a global industry, and alongside national efforts, the UAE will seek to
accelerate the global transition through leadership at ICAO, and support of projects
on renewable fuels and energy in other countries. The UAE's commitment to SAF
development will meaningfully support the decarbonization of the UAE's aviation industry,
and develop the technologies, skills, and methods required for the global transition to a
low-carbon aviation industry. However, this is a transition that no country, industry, or
company can achieve alone, and collaboration will be essential to success. Poised to host
COP28 in 2023, the UAE is uniquely positioned to lead global discourse on SAF production
and utilization as part of wider climate change action. Furthermore, as a developing
finance, technological, and industrial hub, the UAE can facilitate the global proliferation of
SAF best practice, aid in knowledge transfer, and invest and export RD&D. SAF technology
is itself underpinned by several low-carbon technologies, including renewable electricity
generation and storage, low-carbon hydrogen, carbon capture, and logistics. The financial
support and expertise that the UAE already provides to international projects across
these technologies is crucial to the broader transition, which compounds the work the
UAE is undertaking for SAF. Chapter 5 provides details on how the UAE can support
international SAF ambitions. Key initiatives to support this principle by 2030 are given
below:
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SAF technology pathways that are relevant to the UAE

The UAE SAF Baseline scenario concludes that JOO ML SAF productionby 2030 is a pragmatic
target for the UAE

roadmap identified a SAF Production, Million Liters

two-stage approach 8000
to SAF production at ae0
. 000
commercial scales, 5000
first focused on 4000 u Pt
biogenic feedstocks, ﬁ = Biogsnic SAF
then moving 1000
aggressively into o - e e o N N
Power-to-Liquids FFL L LSS E S E TP TS S
(PtL) synthetic fuels \ J\ q )
Short-term [ Medium-and long-term \\_
Pathway HEFA-SPK | DIFFERENT OPTIONS & Need for
N ! S » further RD&D
Feedstock ~ UCO, MSW, Vos (Salicornia) 1 H,, CO, (CC) =
|
Long-term relevance SECONDARY \ PRIMARY ]

A 2




Key Points ACT>>>SAF

Strengths X A 4 Weaknesses

Affordable renewable v Lack of biogenic

energy | feedstock

» Collaborati

CO a Orathn Existing i = Lack of policy

xisting infrastructure | Rl

Strong public private _
@ cellaboration @ Water & Energy nexus

* R&D will play a very
important role P .

SAF in
Opportunities the UAE Threats

(D cocavonsaer O
* Take advantage of local
capacity (e.g., LCAF) O () | ooz

industry demand

Low carbon transition
@ and economic @ | Technology readiness
- diversification i -
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9. Questions and answers




[ICAO  ENVIRONMENT Break for discussion ACT>>>SAF

Questions and answers
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10. Closing Remarks
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ACT-SAF platform provides the most recent
information:

¥
ICAO ACT-SAF Platform &' x

Here you will find more information
on our ACT-SAF Participants* ; &

—  List of Partners constantly updated 24 e

—  ACT-SAF series material available online States = @ International Organizations 5

Acceptance to ... ~ Pending @Yes Acceptance T&C = Pending @Yes
. s U

ACT-SAF Series

Coordination with ACT-SAF partners identified that many States need conceptual training on SAF.

To address that, ICAO is developing the ACT-SAF Series of training sessions, to be held on a monthly basis.
This will allow delivering comprehensive training to ACT-SAF Pariners on an amay of important SAF-related
topics, ranging from sustainability, to policy, economics/financing certification and logistics.

The ACT-SAF Series will empower the ACT-SAF Partners with training material designed with the support of
Supporting States and Organisations from the air transport, fuels and finance sectors, as well as academics and
actors with niche expertise such as SAF reperting under CORSIA.

‘Want to participate on the ACT-SAF Series? Join ACT-SAF now (click here to access the ACT-SAF Terms and
Conditions). Participation is open to all States and Organizations interested in further action en SAF.

ACT- Date Topics  Contributor(s) Abstract Video and Presentation
SAF

Series L - - . . e
©2022 TomTom. © 2023 Microsoft Corporation. £ Oy

Latest news on ACT-SAF|

#2 25 SAF ISCC « process for
January - sustainabiity RSB sustanabty Date Latest news Link A
2023 and Verifavia certification -
reportin of
:HE,;;: R 16/02/2023 ACI joins ACT-SAF
:::‘rﬁcaiton of 12/01/2023 Cote d'Ivoire offers financial resources to ACT-SAF
ﬁ::;lam 22/12/2022 Metherlands offers financial resources to ACT-SAF
CORSIA
20/12/2022 France offers financial resources to ACT-SAF
17/11/2022 1CAO launches the ACT-SAF Series of training events on SAF = v
INSANINTT Armantina clane tha ACT_CAE Tarrme and TAanditiane G

@ o e s p https://www.icao.int/environmental-protection/Pages/act-saf.aspx

2023 European
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1. Many feasibility studies will be developed in ACT-SAF -

BURKINA FASO

— Three new feasibility studies under existing ICAO-EU project (Zimbabwe, Céte d'lvoire and Cabo
Verde), ICAO and World Bank project being structured, studies also being pursued by ACT-SAF TS
p a rt n e rs ATV RULN O o T A TRRTTCRS, AT

—  Financial resources provided by ACT-SAF partners will allow MANY additional feasibility studies

2. A template for SAF feasibility studies will be developed under ACT-SAF

— Allow comparability between results, harmonized structure , facilitate outreach of results  [EEAEERES

ACT-SAF partners are invited to identify experts/consultants that could

contribute to these two initiatives

Development of the ICAO template Development of ACT-SAF
of feasibility studies feasibility studies

Requirement: Expertise with development of clean energy studies (not necessarily
ACT-SAF focal point — any identified expert is welcome).

FEASIBILITY S N THE USE
OF SUSTAINABI 10N FUELS

Contact ICAO to participate on this effort (officeenv@icao.int)
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Key request - conceptual training on SAF

ACT-SAF Series (preliminary list of sessions)

@/ #1 Introduction to SAF

(/, #2 SAF sustainability and reporting under CORSIA
O/ #3 SAF production technology and certification

@/ #4 SAF policies

#5 SAF market outlook

« NEXT: 25 May 8-10 AM EST

#6 SAF economics and financing (June) e Future sessions on
#7 SAF logistics (July) — SpeFIfIC aspects ,

e Subject to review -
#8 SAF Feasibility Assessment (September) feedback welcome

https://www.icao.int/environmental-protection/Pages/ACT-SAF-Series.aspx
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North American
Central American Western and European and Eastern and
and Caribbean South American ICAO Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC) Office (SAM) Office Headquarters (WACAF) Office (EUR/NAT) Office (MID) Office (ESAF) Office (APAC) Sub-office  [APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkok

THANK YOU
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