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Welcome to the 29 webinar of the series on

Sustainable Aviation Fuels

by AFCAC and EASA on the acceleration of development,
production & deployment of SAF in Africa

The webinar wilstart @ 9:00 am, Dakar time, UTC
11:00Brussel&Cologne Time, UTC +2
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Working for sustainable aviation.
Your safety Is our mission

An Agency of the European Uni ::
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Market Outlook & SAF

Policies

A Sustainable Aviation Fuels
2030¢ Market outlook on
demand & supply

A Detailing the role of SAF
roadmaps and SAF taskforces

A SAF policies and regulation
(ICAO, CORSIA, US IRA etc))
with a focus on the rationale
of legislation to support the
development and deployment
of SAF

RIEASA

SAF Feedstocks &
Certification

Partnerships along the
SAF Value Chain

Overview on AFCAC and EASA joint webinar saesrethe acceleration of
development, production & deployment of SAF in Africa

Financing SAF and

Engagement by Airlines

A Introduction to feedstocks an
the role of related regulation

A Eligibility of feedstocks (e.g.,
under CORSIA)

A Sustainability certification
(process, auditors, etc.) and
LCA of SAF (ISCC, RSB)

A Partnerships along the SAF
value chain
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Questions and answers EdEASA

Join at

slido.com
#SAF1806

RIEASA




Ourmoderator& keyspeakerdor today

RIEASA

FranklineOmondi
(@ EFOmondi@afcac.org
Jl. AFCAC

F3 Environment Expert

FranklineOmondi is an Aviation and Environment Specialist with a focus in Climats
Change Policy, Air Transport Liberalization, Sustainability and Efficiency at the Af
Civil Aviation Commission (AFCA®Anklinecoordinates environmental protection
matters in corporation with African States, other organizations and bodies involve(
the promotion and development of civil aviation in Africa. Currefittgnklineis
O22NRAYIFOAY3 GKS 1 C/ !/ Qa AYAUALFIGAODS
Sustainable Aviation Fuels in Africa.

FranklineA & | f a2 GKS ' C/ !/ Qa hoaSNBSNJI I
environmental protection activities on behalf of the African aviation industry toget
with the CAEP member States from the African continent

Before joining AFCAEranklineworked as the Environment Specialist and Fuel
lylFfead F2NJ YSyeéel ! ANBlIea 6KSNB KS ¢
reduction and operational environmental compliance and risk mitigation strategies
the airline.

Franklinehas 12 years in the aviation industry covering airline policies and operati
civil aviation regulatory landscape, environmental protection and sustainability in g
aviation.
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Shamsul Leman
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V\\Christoph BehrendRieken
| @ cbehrendt@cbipartner.de
) CBR Sustainability Partners

7 CEO & Founder
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~ Prem Lobo
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Federal Aviation Administration
£5 Energy Division Manager




Ourkeyspeakerdor today!

RIEASA

-\ Christoph BehrendRieken
l @ chehrendt@cbipartner.de
CBR Sustainability Partners

=9 CEO & Founder

More than 15 years experience in the chemical process industry, large
production infrastructure projects and technology development with focus
on green transition of various industries via ClimateTech related innovatio
(renewable fuel, green chemistry, sustainability, environmental manageme
systems, environmental certification, etc.)

Consulting Focus @ CBR Sustainability Partners

A Commercial project development and deal advisory (due diligences, eto
of green energy, fuel and chemicals investments and production plant
projects

A Renewable fuel and chemical regulatory, commercial and technology

expertise
Education

A EMBA-Executive Master of Business Administratidtellogg School of
Management at Northwestern University / WHU Otto Beisheim School ¢
Management

A Diploma-International Business StudiedJniversity of Paderborn,
Germany / Ecole Supérieure de Commerce de Reims, Grande Ecole /
NEOMA Business School, France




Agendac Webinar: Market Outlook & SAF Policies

N

Intro: SAF as value driver for the aviation industry

\
Market Outlook SAF on global level: SAF supply outlook 2030
& |
SAF Policies SAF technological production pathways and players

i

SAF national roadmaps: Key elements & success fa

SAF polices: Rationale, status & challen

EASA Source: CBR, 2023



Guiding questions today
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Who are thefrontrunnersin
SARechnology development
andproduction?

What are the currentarket
dynamicsand how does thduture

WhichSAF technologieand related

' 2
SAF supplgcenario look like i2030? feedstocksdrive the market”

» Feedstock Innovation

» Conversion Technology Innovation

» Building Supply Chains (DSL)

Policy Stimulating
categories SAF supply

» | Policy and Valuation Analysis

Sustainabl
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Whichfactorsshould be consideredjiill \What kind ofpoliciesare presentin
when roadmapsand po”ciesare the world: Rationale, implementatlo

Enabling Creating SAF
> Enabling End Use SAF markets demand

Why policiesandregulationsare

fundamental todrive
the SAF marke?

EASA Source: CBR, 2023

implementedin the African contex® approach, challengeandlearnings?




Independent of the various scenarios for emission reduction
INn the aviation sector, Sustainable Aviation Fuel will be the key contributor.

LTAG, ICA
/

International Aviation CO, EMISSIONS (in MtCO,)

?203 MtCO,
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Until 2050 and beyondjiomass,
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Powerto-Liquidbased SAF is

foreseen as thenajor contributor
to anet-zero aviation sectoby

2050followed by other biofuels
and HEFA. /

2,500

of 61%with ramp-up beginning
\ already in thecurrent decade

Waypoint 2050, ATAG

\

Emissions reduction
contributions in 2050

Pathway towards aet-zero
aviation sectorin 2050mainly
enabled bySAFwith acontribution

Source: Report on the feasibility of a letegm aspirational goal (LTAG) for international civil aviatioped@ssion reductions/LTAG Integrated Scenario 3; ICAO, 2022;

E AS A Mission Possible Partnership, Making4zeto aviation possibleAn industrybacked, 1.8Caligned transition strategy, here the Optimistic Renewable Electricity scenario,
WEF, 2022; Waypoint 2050An Air Transport Action Group project, ATAG, 2020; CBR, 2023; MPP: Mission Possible Partnerahiprld\EGanomic Forum




Projected global SAgupply onlycovers ~7% up to 8.8% of expected
demand in 2030 with HEFA as predominant SAF pathway.

500.337

SAF capacity distribution
forecast 2030

in thousand

tons p.a. in thousand 35.141
tons p.a.
£30 fommm) 50
369.330 356.389 400.270 hnologes e ¢ 12 7.129 | 200
323.990 i electrical {until 2050) -
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SAF production capacitgnly covering ~5.6% up to 7.09 HEFAS the recognized commercial pathway, as reflectg

of global demandn 2030depending on consumption in itsmarket share todayand in2030.

E AS A Source: BloombergNEF; Statista; Reuters/FGE ; Corporate announcements by respective compar@&RR; 2D&4 (04/2024)
Remarks: Predicted SAF production capacity based on operating plants and announced projects becoming operational until 2030.




North America (NA) takes the lead in terms of SAF production capacity.

SAF production capacities SAF production capacities
in thousand tons p.a. in thousand tons p.a.

35.188

I North America
B EU plus UK
- Latin America
[ ] Asia w/o SEA
- South East Asia
[ ] Middle East

I rRow

2030

Allfiguresare subject taconstant review as new
projects will beannouncedand some projects could
have significantlelaysor not materialize

More than60%o0f SAF production capacity 2030is

planned to be established iMorth AmericaandEU

E AS A Source: Corporate announcements by respective companies; CBR, 2024;

Remarks: Predicted SAF production capacity based on operating plants and announced projects becoming operational until 2030




Eleven conversion routes are currently certified by ASTM for SAF productior

Exemplary feedstock

Sugars
(from crops or 2G biomass)

Algae

Fatty acids or fatty acid esters
(co-processed with fossil petroleum)

FT hydrocarbons
(co-processed with fossil petroleum)

Hydrocarbons derived from
triglycerides or their derivates

RIEASA

ASTM qualified conversion process (D7566, D1655) Max. blend

. SIP: Synthesised iso-paraffins from hydroprocessed
fermented sugars

HC-HEFA-SPK: Synthesized paraffinic kerosene from
hydrocarbon - hydroprocessed esters and fatty acids

Co-processed HEFA: Co-hydroprocessing of esters and
fatty acids in a conventional petroleum refinery

| =

| =

0

Further conversion processes currently being
assessed for ASTM certification include:
AMethanol-to-Jet(submitted by Exxon)
ASynthesised Aromatic Keroserf¥irent)

AAtJderivative utilising biochemical production
of isobutene(GlobalBioenergie¥

AMixed Alcohotto-Jet(Swedish Biofuels)

Alintegrated Hydropyrolysisand -conversion
IH2(Shell)

APyrolysis of norrecyclable plastic§OMV)
ACoprocessingf pyrolysis oilfrom used tires

. Co-processed FT: Co-hydropracessing of Fischer-Tropsch

. . 5%
hydrocarbons in a conventional petroleum refinery
. Cofractionation using maximum 24% of bio-material, 10%

with result of maximum 10% bio-share in the jet fuel.

1 Certification obtained in June 2023, updated ASTM D7566 Annex yet to be pubBshwrde: ASTM D1655, ASTM D7566, ASTM D4054

SAF blend component
+ Fossil Jet-A

SAF blend

SAF/Fossil JetA
(up to maximum blend)

Besides, work is ongoing to

Aallow 100% use of SAF in aircraft and

Ato increase maximum blending for-co
processing (up to 30%).




NONEXHAUSTIVE

Overview on SAF player landscape
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Crosandustry partnerships Collaboration of airlines witHeadersacrossthe

value chain
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Investment of approx. $1 1.45trn will be necessary to build
sufficient SAF capacity to achieve the LTAG of ICAO (factor of 1.300)

North America

1,254

® s180
# of facilities

LatAm& Carribean

843

# of facilities

9 ® $219
# of facilities

of faciliti

Industry view
Middle East
172
AsiaPacific

1,940

® $421
# of facilities

G! 3INBaargdSe {! C RSLI 28 YSyi
# of facilities mm Mandates

@ Infrastructure investment
required in billion USD

Incentives

EASA Source: ATAG, Waypoint 2050 report. Assumes small production close to the source of feedstock (consolidation, and shellefrlarger facilities possible).



Global regulatory landscape is very heterogenous, and
schemes differ between incentives, mandates and voluntary ambitions.

e Industry view
ReFuel EU, urope
EU ETS
4 1,525

()
‘ GSAF Roadmapl o
9 © s219 Middle East SAF mandate on
o faglties international flights
9 ¢

g= ® $36

“'Sustainable Skies Act, SAF Grand

North America

# of facilities

1,254

® s180
# of facilities

Challenge, Inflation Reduction

Act, Industry Commitments vNationaI Sustainable AsiaPacific
Aviation Fuel Roadmap

1,940

Africa
LatAm& Carribean 9 ® $80 Sustainable Air Hu #of facles
2 # of facilities BI uepl’i nt
Combustivedo Futuro ’
843
® s$142
# of facilities
G! 3INBaargdSe {! C RSLI 28 YSyi
@ # of facilities mm Mandates
CORSIA: global markéiased scheme for carbon offsetting and reduction @ Infrastructure investment Incentives
SBTi: initiative to help companies set targets for 1dignment required in Billion USD

EASA Source: ATAG, Waypoint 2050 report. Assumes small production close to the source of feedstock (consolidation, and sbelterlatger facilities possible).



Key success factors SAF rammp¢ Elaboration of SAF roadmaps involving all
key stakeholders along the regional SAF value chain

SAF roadmap objectives

SAF roadmap building blocks

@ Expansion of SAF supply and use

@ Reduction of SAF cost

e Enhancement of SAF
sustainability

EASA Source: aligned to the SAF Grand Challenge Roadmap by the U.S. Department of Energy, U.S. Department of Transport&tidepartchent of Agriculture,
in collaboration with the U.S. Environmental Protection Agency; DSL: Direct Supply Line

U Feedstock Innovation

Producer
Operator of SAF

U Conversion Technology Innovatior

facility (project
Feedstock “‘\  owners ) Offtaker

Technology

U Building Supply Chains (DSL)

Py U Policy and Valuation Analysis

U Enabling End Use




Overview SAF roadmap building blocks

Feedstock Activation and Technology Innovation
Innovation and Deployment

Global CO, emission Gt/y

Financing for technology Supply Chalin

%
3 3%
T 4%
. . PODTT 4% .
maturing and scalin Establishment
g g Continued historical Ml Additional Battery- M Hydrogen
fuel efficiency fuel efficiency electric

Policy and Regulation

Auzdllie Sl bsts Design and Implementation

Source: aligned to the SAF Grand Challenge Roadmap by the U.S. Department of Energy, U.S. Department of Transport&tioepartdhent of Agriculture,
EASA in collaboration with the U.S. Environmental Protection Agency; Mission Possible Partnership, Makiemraatiation possibleAn industrybacked, 1.8G-aligned
transition strategy, here the Optimistic Renewable Electricity scenario, WEF, 2022; CBR, 2023; MPP: Mission Possihlp; MdERei/orld Economic Forum



Examples and role models for national SAF Roadmaps and‘alike

NONEXHAUSTIVH
e AN //e

SAF Grand Challenge Roadmap . SAF Road/lap UK
U.S. Flight Plan for Sustainable Aviation Fuel Fueling the future of UK aviation
. Sustainable N .

* Aviation Fuel

/ Grand Challenge e

The CSAF Roadmap

Building a feedstock®-fuels

I v chain | :
SAF supply chain in Canada g Selected national

SAF Industry Roadmap for SA
RSB and Boeing together for South Af-o~_____

© - SAF Roadmaps@) . -
Sustainable Aviation Fuel Roadmap National Sustainable Aviation Fuel
| dza GNF £ AL Q& bl Gr2vif [{OASYOS ! 38§y Roadmap of the UAE . .
together with Boeing L 20222050 J
German PttRoadmap ’L
Until 2030, 200 kta Ptkerosene to be deployed i \ X

alignment with the national German H2 Strat power-to-Jgud

d ap— \\

SA: South Africa; UAE: United Arab Emirategther SAF roadmaps and guidance publishments include amongst others ECAC GUIDANCE on Sustainable Aviatio

EASA (SAF), IATA Sustainable Aviation Fuel Roadmap, etc.; Sources: Various National SAF Roadmaps %




SAF Roadmap, Platform and Taskforce as central instruments can be activa
via eight key activities.

1 2 3 4
SAF Roadmap: Stakeholder M4 SAF Roadmap: Sponsorship SAF Roadmap: Vision & Missid SAF Roadmap: Action plan

A ldentification of all relevant A Outline of required A Development of SAF Vision | | A Projekt management
stakeholders within the sponsorship support and Mission 2030 & beyond capabilities established
national SAF value chain A ldentification of most eligible| | A Setup of strategic agenda A Breakdown of strategic goals

A Stakeholder activation sponsors of the SAF 2023 with first defined into actions

A Stakeholder onboarding Roadmap strategic goals A Timeline 2023 elaboration

A Engagement of sponsor(s)

> SARPlatform: 6 SAF Task Force: Organizatio ! SAF Task Force: 6 SAF Task Force:
Capacity Building chart& Ressourcélanning Roles & Responsibilities Governance Rules & Procedure
A Areas for capacity building A Setup of organigram A Definition of roles within SAF | A Principles of collaborating
A Activation of experts and A Definition of required task force (role model) and working together
potential support, e.g., EASA ressources and budgets A Definition of leadership team | A Planning of meeting series
A Development of internal A Activation of ressources and| | A Establishment of RACI matrix 2023 and agendas
experts per dedicated areas budgets for 2023 and responsibilities allocation | A Rotation of chairmanship

EASA Source: CBR, 2023



SAF Roadmap requires a Vision and Mission as cornerstones for the strateg
goals and action plan

A Contribution of SAF Roadmaprational decarbonization and net zero goals

A Portion of SAF in theational renewables mix

A Economicandsocialbeneficialcontribution

A Creation ofSAF awarenesandmomentum in the country
A Being a facilitatoconnecting SAF value chain stakeholders

A Being docal point of expertiseand capacities for SAF

A Expansion oSAF supplgandend use
A Reductionof SAF cost
A Enhancement oSAF sustainability

so|dwex3

A Defined actionswith targeteddeliverableslinked to the
strategic goalgcontribution)

A Defined timelines here 360 days plan plus strategic
timeline covering three to five years

EASA Source: CBR, 2023

Action plan



Overview on ambition level: Strategic timeline looking looks
at a time horizon of three to five years

SAF Task Force
established

Feedstock Study
executed

Technology Capacity
Building accomplished

EASA Source: CBR, 2023

First SAF Policy Draft
developed

EXAMPLARY

First SAF Direct Supply
Line established

First SAF uptake
Incentives drafted




Policies and regulations as enablers

Remove institutional barriergex
approval process for technical
certification for new energies)
without compromising on safety'

Acceleratethe required
changes/adaptations to

regulations

Createcertainty for investors& ‘
facilitate economic development &
commercialization of SAF

Setregistries for SAF purchase
(claiming & accounting
mechanisms)

\,

Policy to
support an
industry
transition

- harmonized
- technology agnostic
- stable and predictable

SAF deployment & access

Scaling up production Policy for

creatingnew

Policies must be preferentiallf:

De-risking investmentn SAF
production (clarity and security

‘ for investors)

Access to sustainable funds
for aviation (ex Green bonds,
[ 2 YAZ DNIyYyOaxo

Policy for
financing
mechanism

‘ Inter industry competitionfor
bio feedstock(avoid industrial

distortion)

Set devel playing field

Incentivesfor a competitive

: market
Enhance theprice SAF market (the complete
competitiveness of SAF to JA1 supply chain diversification)
Easeaccess to fund R&D Createstructural SAF demand
(including :Testing + Harmonizationof
Demonstration) sustainability criteriaglobally
26

EASA Source: CBR, 2023

(ex CORSIA eligible fuel)




Exemplary policy options to stimulate SAF supply

Impact area: Stimulating Growth of SAF Supply

1 Government 2 - Targeted incentives and tax relief to 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 Credit 4.3 - Recognize non-carbon SAF benefits: improvements to
demonstration and depreciation/‘bonus’ depreciation 3.3 - Excise tax credit for SAF 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

D 4 Examples D 4 D N
ﬁigﬁszroﬁt;itsglc U.S. States bonds for SAF U.S. BTC providing USDs per CORSFAreducing offsetting
producers, e.g. Fulcrum gallon for certain biofuels obligations, or EU ETS

(SIF), ElhnoFund

¢/ Y . ftSYRSNDR& GFE ONBRAGT 9! 9¢{Y 9! 9YAAaA2Yya ¢ NI Rarniadow Gadban SéTStardard; RTC5PYoduger taxwigheS Rehaivabl
EASA Fuels Standard;existing jurisdictions with carbon tax/pricéenvironmental attribute ownership and transfer (book and claim) systems decoupling the physical product & environmeniia{®Geit:f
emission reduction)} examples of MarkeBased Measures (MBM); 2 dzZNDSY DdzA Ry O0S 2y LR GSyidAlt LRfAOASE YR O22NRAYFGSR |



Exemplary policy options to create SAF demand and
measures to enabling SAF markets

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 leadership 8.1 - Adopt clear and recognized sustainability standards and life
) . . . . cycle GHG emissions methods for certification of feedstock supply
5.1 - Mandate renewable energy 6.1: Incorporating SAF into existing 7.1 Policy statement to establish and fuel production
volume requirements in the fuel supply  national policies direction 8.2 - Support development/recognition of systems for
5.2 - Mandate reduction in carbon 6.2: Incorporating SAF into existing 7.2: Government commitment to environmental attribute ownership and transfer
intensity of the fuel supply subnational, regional or local policies  SAF use, carbon neutral air travel 8.3 - Support SAF stakeholder initiatives
- Examples g ~ -

U.S. Aviation Climate
EU RED I, BReFuelEJUJ.S. US.RFS2and LCFSwithSAF | Ol A2y tfl y> [ I yIl F RSB, WEGAFcetc. / CAAFI,
RFS2 and LCFS opt-in fuel for credits Carbon Fuel Procurement Aireg BBP, NISA, etc.
Program

¢/ Y . tSYRSNR& GIFIE ONBRAGT 9! 9¢{Y 9! 9YA&aaAzya ¢ NI Rfanyadow Gaban SueStatdard; RTEL SPYoduger taxdR$eS Reheivabie S €
EASA Fuels Standard;existing jurisdictions with carbon tax/pricéenvironmental attribute ownership and transfer (book and claim) systems decoupling the physical product & environmeniia{®Geit:f
L g

emission reduction)} examples of MarkeBased Measures (MBM); 2 dzZNDSY DdzA Ry O0S 2y LR GSyidAlt LRfAOASE YR O22NRAYFGSR |
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EwaOney
(@ ewa.oney@ec.europa.eu

DG MOVE

=9 Team Leader

Ewa is a Team Leader in charge of sustainable aviation in European
Commission, Directorate General for Mobility and Transport (DG MOVE),
Aviation Policy Unit. She is dealing with the topics of energy transition in
aviation, investments and strategy.

Before joining aviation, she worked in the area of industrial policy. She ha
nearly 15 years of professional experience in European polaking.

Prior to joining the European Commission, she worked in the manageme
consulting in PwC. Ewa holds a double majorfinance and in international
economic law.

Working focus @ European Commission
Energy Transition in Aviation Sector

Assessment of investments and strategies




ReFuelEU Aviation: EU SAF policy
Rationale, Status & Challenges

Ewa Oney
Team Leader for Sustainable Aviation

Aviation Policy Unit
DirectorateGeneral for Mobility and Transport Webinar 01: Market Outlook & SAF Policies

European Commission Brussels, 18 June 2024
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ReFuelEU Aviation

cumn % ,/
PACT AND CLIMATE -~

INVESTING IN MORE
SUSTAINABLE, X
SMARTER MOBILITY

STRIVING
FOR GREENER

The European
Green Deal

POLLUTION

LEADING THE
GREEN CHANGE

GLOBALLY A JUST TRANSITION

FORALL

32 18.Ju.ne 202_4 . ; European
Aviation Policy Unit, DG MOVE E1 = Commission

The views expressed are purely those of the presenter and may not in any circumstances be regarded as stating anitfficief s European Commission.



Il. Policy desigig objectives:considerations

A Highly integrated aviation internal market
A SAF feasible to scale, but requires significant investments
A Overall transport targets did not bring SAF

U Regulatory frameworkaccompanied by support measures:
V Uniform: a regulation that avoids different national measures
V Robust volumetric mandates that are easy to implement and monitor
V Longterm: mandates for 2022050 to provide certainty to the new market
V Flexible transition periods, annual reporting by EASA, periodical reviews by the Commissi

18 June 2024

33 Aviation Policy Unit, DG MOVE E1

European
Commission

The views expressed are purely those of the presenter and may not in any circumstances be regarded as stating anitfficiaf fus European Commission.
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ll. Policy desigig objectives: considerations

A Twin objectives: \ﬂ
A Ramp up of SAF deploymentlC
A Level playing field through EU uniform ruIeAIA

A Supply obligation aviation fuel suppliers to supply SBIEnds at EU airports:

% over total aviation fuel supply

70%

B SAF including m Synthetic aviation fuels

18 June 2024 2025 2030 2032 2035 2040 2045 2050

Aviation Policy Unit, DG MOVE E1

European
Commission



ll. Policy desigig process: consultations

A Inter-department consultations and negotiations

A Stakeholder written consultations:

- Public feedback on the roadmap

- Open public consultation focused on: problem drivers, draft policy
measures and policy options, expected costs and benefits.

- Public feedback on the proposal adopted by the Commission

A Roundtables with Member States and stakeholders:

35

- Focused on a problem definition and policy options

18 June 2024
Aviation Policy Unit, DG MOVE E1

0 Roadmap
Feedback period
24 March 2020 - 21 April 2020

FEEDBACK: CLOSED

U Public consultation

Consultation period

05 August 2020 - 28 October
2020

FEEDBACK: CLOSED

0 Commission adoption

Feedback period

16 July 2021 - 18 Novem ber
2021

FEEDBACK: CLOSED

Sustainable aviation fuels i

ReFuelEU Aviation (europa.eu)

The views expressed are purely those of the presenter and may not in any circumstances be regarded as stating anitfficiaf fus European Commission.

European
Commission


https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12303-Sustainable-aviation-fuels-ReFuelEU-Aviation_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12303-Sustainable-aviation-fuels-ReFuelEU-Aviation_en

ll. Policy desigig process: an impacassessment

ELEMENTS ADDRESSED IN THE IMPACT ASSESSMENT
""""""" |

PROBLEM

Identification and definition

Brussels, 14.7.2021
SWD(2021) 633 final

SUBSIDIARITY CHECK

Exercise of competence COMMISSION STAFF WORKING DOCUMENT
IMPACT ASSESSMENT
Accompanying the
Proposal for a Regulation of the European Parliament and of the Council
0 BJ ECTl VES on ensuring a level playing field for sustainable air transport

Setting SMART goals RE‘g ulatnry Scruti ny Board (RSB) {COM(2021) 561 final} - {SEC(2021) 561 final, - {SWD(2021) 634 final}

An independent body,

POLICY OPTIONS i i ini i ct assessment - SEC(2021)561
Determining realistic altematives qu.al.lty control, !SSUGS O S
considering proportionality opinions on an Impact
Impt}ct assessment report - SWD(2021)633
aSSeSSment @ English (3.8 MB - PDF - 142 pages)
COSTS & BENEFITS ) Syt st o
Assessment of the economic, social A ST Ry [ Dowod & |

and environmental impact

Available languages (23) v

MONITORING & EVALUATION
Measuring the results

European
Commission

Ine views expressed are purely those of the presenter and may not in any circumstances be regarded as stating anitfficiaf feess European Commission.



ll. Policy design: optionsonsidered

Policy options were structured arouradregulatory requirementconsisting of &8AF
obligation which allows ensuring level playing fieldin the air transport sector.

Set of policy options:

4 ) 4 ) 4 )

Obligation on aviation
L L Obligation on aircraft fuel suppliers to
Obligation on aviation fuel .

suppliers to distribute SAF operators Fo uptake SAF d|§tr|bute SAF and on

: when flying from EU aircraft operators to

at all EU airports : .
airports uptake jet fuel at EU
airports

[ Targets expressed in: SAF volumes (incl. synthetic sub-targets) vs in jet fuel CO, intensity reduction ]
Scope of flights: departing from the EU vs intra-EU

18 June 2024

37 Aviation Policy Unit, DG MOVE E1

European |
Commission
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Il. Policy designassessmenbf impacts

g

Reduction of CQ
emissionsby more
than 60%

—

Moderate ticket price

lRedllJC_ed CI(I)S';['S of increasel% in 2030,
ocal air pollution 5% in 2040, 8% in
around airports 2050

18 June 2024
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Aviation of tomorrow

Net creation of
200,000+ jobs
and100+ SAF plants

ImprovedEU
energysecurity
due toenergy
diversification

mstances be regarded as stating ani

Gfficiaf foes European Commission.

>
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Il. Policy design: support measures

NS

Productionfinancial support
and reducing administrative
burden

Regulationfor long-term Collaborationin value chain
marketcertainty and internationally

Uptake support toreducea

18 June 2024 pricegap andransparency

e - . European
Aviation Policy Unit, DG MOVE E1

Commission
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lll. Legislativeprocess

Council: EU Member States EuropeanParliament
T I ———
_ S;%lélpagirzn on ensuring a level playing field for sustainable air 09/10/2023 r.epo r.t BAUZA DIAZ A9_0199/202 2
§ I BELGIQUE/BELGIE [0] msmLIETUVA
== BBITTAPUA — LUXEMBOURG @ AM 1 3 7
I CESKA REPUBLIKA — MAGYARORSZAG
= = DANMARK H MALTA
== DEUTSCHLAND ) == NEDERLAND
= EESTI =— OSTERREICH ‘}A
§ I EIRE/IRELAND wm POLSKA
i= EANAAA i PORTUGAL
Z= ESPANA ) H EROMANIA
i §# FRANCE 3] s SLOVENIJA
== HRVATSKA s SLOVENSKO
i NITALIA <— SUOMI/FINLAND
KYMPOZ == SVERIGE (minimum)
LATVIJA 2? Q;,i?% o
0 0%
27

* K
*
*
*

European
Commission

ot
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V. Implementation & V. Evaluation

Preparatorywork:
Setting up expert groups, tlevelopments
FAQsoutreach
A
[ |
n (] [H—>
2023 F'ZOtZSSAF RZO?7
Publication i eview
mandates
1/7/24 1/9/24 1/1/25 HAHPZ HAHCc2Z X
Flexibility DdzA RSt A y-S & FlighyEmiBsioyisi A Annual reports by
mechanism report G1F y1SNRY 3Q Label EASA

18 June 2024

~H - ) European
Aviation Policy Unit, DG MOVE E1

Commission
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EU SAF policyn industrial policy to support the
transition of aviation

&)

Collaboration

Crosssectoral
collaboration

Industrial Alliance (RLCF)

Renewable and Low Carbon Fue

Global collaboration
at ICAO

Global Framework

LongTerm Aspirational Goal, CAAF

18 June 2024

43 Aviation Policy Unit, DG MOVE E1

The views expressed are purely those of the presenter and may not in any circul
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Production

Financing to derisk
SAF production

Horizon Europe, Innovation Fund
InvestEU, Global Gateway

2

Uptake

Financing to narrow
the price gap

20 million SAF Allowances and ze
rating ETS, energy taxation

New SAF pathways
and new plants

EU SAF Clearing House,
Net Zero Industry ACRCTSAF

Enhancing transparency

Flight Emissions Label,
EU taxonomy

European

mstances be regarded as stating anitifficiaf s European Commission.

Commission
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5" Federal Aviation Administration

3 Energy Division Manager

Dr. Prem Lobasthe Energy Division Manager in the Office of Environment
and Energy at the United States Federal Aviation Administration (FAA). H
hasover 20 yearsof experience in the aviatiosectorfocused on fuels,
technologies, an@missions

Dr. Lobadsresponsibleor managinga broad portfolio of research
development, andleploymentprojectsassociatedvith sustainable aviation
fuels (SAF) andovelenergysourcesto mitigatethe environmental and
climateimpactsof aviation.

Hisprimaryfocus on SAIS on supplychaindevelopmentlife cycle

assessmengmissionstesting, analysis, and policy. HeordinatesC! ! Qa
engagementwith CAAFI (Commercial Aviation Alternative Fuels Initiative),
and the SAF Grand Challeng&ragencyworkinggroup.

Dr. Lobadsanominatedmember of the InternationaCivilAviation

h NHI vy A (ICADKRCRyhEEee on Aviation Environmeredtection
(CAEP) Fuels Task Graoupere he co-leads the Technology, Production and
Policysubgroup
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Civil Aviation Authority of Singapore

Shamsul Leman
(@ Shamsul LEMAN@caas.gov.sg
CAAS

73 Assistant Director of Sustainability
Office

{ KI'Yadz KIFI& 2@0SNJ mp &SINBQ SELISNJ
sustainability with the civil aviation authority and previously with the airline
industry. He is currently overseeing several Sustainable Aviation Fuel (SA
initiatives for CAAS including the implementation of the national SAF targe
and central SAF procurement function as part of the Singapore Sustainab
Air Hub Blueprint, and building ecosystem partnerships to accelerate the
adoption of SAF in Singapore and the region.

Shamsul has also supported various I€&l@ed work such as the Carbon
Offsetting and Reduction Scheme for International Aviation (CORSIA), Lo
term Global Aspirational Goal (LTAG), Third Conference on Aviation and
Alternative Fuels (CAAF/3) and the Committee of Aviation Environmental
Protection (CAEP).
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Singapore aviation sector must play its part in drive CAAS
towards sustainabllity

Il n 2019, Singapore®s airports contributed to arour
Singapore®s aircraft operators contributed 1.

A In Feb 2022, the Civil Aviation Authority of Singapore (CAAS)

convened the International Advisory Panel (IAP) on Sustainable Air Developing a Sustainable
Air Hub in Singapore

I tional Advisory Panel on Sustainable Air Hub

Hub to discuss how international aviation can be made more
sustainable and accessible for all, and how Singapore can
contribute to this international effort
- Held four meetings and six deep dives across three key domains
from Feb to Jul 2022
- Engaged more than 120 representatives from 40 local and
international partners
- Published recommendations in Sep 2022, with 15 initiatives
- CAAS studied the | AP®s recommen@ations Ee
consultations e '




CAAS also conducted a 20 -month Sustainable Aviation CAAS
Fuel (SAF) pilot with Singapore Airlines, GenZero,
Changi Airport Group, ExxonMobil and Neste

A Key objectives:
- Validate supply chain readiness
- Understand demand for SAF credits
- Understand endto-end cost components of SAF

deployment
A SAF was first uplifted onto Singapore Airlines flight at B =] o F G e
Changi Airport on 7 Jul 202p===—=—F0s I L.\E" |} (¢ S foi
system ) F i e

A Sale of SAF credits launched in Jul 2022 to customers such
as corporate and individualravellers

Pilot found that Singapore is operationally ready to supply SAF but more is needed to support
adoption

E



Singapore Sustainable Air Hub Blueprint

A Launched the Singapore Sustainable Air Hub Blueprint on 19 Feb
2024

ASingapore®s State Action Plan fo
sector

A Incorporates and builds upon the recommendations by the
International Advisory Panel on Sustainable Air Hub

( singapore
Sustainable

A Adopts a balanced approach to the long term, sustainable growth of C‘
Singapore®s aviation sector, taki
environmental sustainability while ensuring that the Singapore air
hub remains competitive

ASets out Si ngterpand ®®ternmargets, asmwell as
concrete steps that CAAS and the aviation stakeholders will take to
decarbonise Singapore aviation




Overview of Blueprint CAAS

THAL At o A ot w st Sraepon:

Singapore Sustainable Air Hub Blueprint

Reduce domestic aviation emissions from airport operations by 20% from 2019 levels in 2030 and
achieve net zero domestic and international aviation emissions by 2050

x.
o X

Airport domain Airline domain Air Traffic Management (ATM)
Maximal efforts to reduce energy | Build ecosystem to support the use domain
use and deploy renewables of Sustainable Aviation Fuel (SAF) Operational improvements to

in Singapore increase efficiency and reduce fuel
Solar power deployment T burn
Clean energy airside vehicles | A National SAF target and SAF

Building energy efficiency levy A Advanced demand-capacity
Low-carbon electricity imports A Central SAF procurement balancing implementation
Resource circularity through SAF production in Singapore Performance-based navigation
waste-to-energy and the region enhancement
Airline fleet renewal and Gate-to-gate trajectory
operational improvements optimisation

Critical enablers

_ " _ A Workforce transformation
Build coalitions for action

A International partnerships and

A Policy and regulation collaborations
A Industry development

A Infrastructure planning and provision ' 03




Decarbonising the Singapore aviation
sector

el quahat aobr ko fa-zazom



Domestic and international aviation emissions CAAS
reduction targets

Domestic_emissions target International emissions target @

A Domestic emissions come from operations of
vehicles, facilities, and buildings for aircraft, A
passenger, baggage, and cargo handling at
Changiand Seletar Airports

International aviation emissions come from
internationalflights operated by Singapore-based
operators
A In 2019, domestic emissionswere 404 kilotonnes
of CO, A In 2019, international emissions from Singapore-
based airlineswas at 17.5 milliontonnes of CO2
A CAAS will work with aviation stakeholders to

reduce domestic aviation emissions from A CAAS will contribute to | CA O@ogls of

Changi and Seletar Airports operations by carbon neutral growth from 2019 and the
20% from 2019 levels in 2030 long term global aspirational goal of net zero
carbon emissions by 2050 for international

A In the longer term, the aviation sector will target
to achieve net zero emissions by 2050, in line
with nationalcommitment

aviation

Q



Airport Domain
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Increasing solar power deployment O e

A CAAS will work with Changi Airport Group to increase solar power deployment at Changi and

Seletar Airports, by installing more solar panels on available rooftop spaces of airport buildings
- As of end2023, Changi Airport has more than 20MW)p of installed solar capacity, generating close to 4%
of its 2019 electricity consumption of about 700GWh
- Ongoing plans to install more solar panels on available rooftop will further generate 6%
- Solar panels will be deployed at Seletar Airport as well

Changi Airport will commence
feasibility study on solar panel
deployment on airfield , without
compromising the safety and
efficiency of airport operations

AIRPORT TERMINAL

Potential study areas at an airfield  €) Runway @) Taxiways ©) waterbodies @ Turf

Q



Expanding cleaner energy use for airside vehicles CAAS

A CAAS will work with the Changi Airport community to expand the use of cleaner energy for airside

vehicles, to have the entire fleet operate on cleaner energy by 2040, and for all new light vehiclesand certain
new heavy vehiclesregistered from 2025 to be cleaner energy vehicles

Working with stakeholdersto advance three main pathways

Electrification:20% of around 2,500 airside vehicles at Changi Airport are electric. There are over 100 electric
vehicle charging stations across the four terminals, increasing to over 300 chargers in the next few years

Biofuels:In 2024, to trial the use of renewable diesel for heavy
and specialised vehicles to study feasibility, cost, and

operational impact ﬂ

Venhicle electricfication

1. Electrification 2. Biofuels 3.Hydrogen
Hydrogen-powered airside vehiclesWork with stakeholders to II
conduct hydrogen fuel cell vehicle (HFCV) trials to understand EE
the regulatory Cha”enges, Operat|0na| impact’ and simulation and modelling studly Renewable diesel trial Hydrogen fuel cell vehicles trial
infrastructural changes required to support HFCV adoption

Q



Airline Domain
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Airline

L Requiring use of SAF and introducing a SAF levy CAAS

A Use of SAFis a critical pathway for the decarbonisationof aviation and is expected to contribute around 65%
of the carbon emissionreduction needed to achieve net zero by 2050
- Experience around the world and the SAF pilot at Changi Airport have shown that SAF adoption cannot

depend on voluntary use alone

A To kickstart SAF adoption in Singapore, flights departing Singapore will be required to use SAF from
2026. We will aim for a 1% SAF target for a start, to encourage investment in SAF production and
develop an ecosystem for more resilient and affordable supply

A Goal is to raise the SAF target beyond 1% in 2026 to 3 2 5% by 2030, subject to global developments
and the wider availability and adoption of SAF

ﬂ



L SAF levy CAAS

A CAAS will introduce a SAF levy for the purchase of SAF to achieve the uplift target

A As the market for the supply of SAF is still nascent and the price of SAF can be volatile, we will adopt a fixed cost

envelopeapproach to provide cost certainty to airlinesand travellers
- Levy will be set at a fixed quantum, based on the SAF target and projected SAF price at that point in time; for example, the
guantum of the SAF levy in 2026 will be set based on the volume of SAF needed to achieve a 1% SAF target and the

projected SAF price in 2026
- Amount collected through the SAF levy will be used to purchase SAF, based on the actual price of SAF at the time of

purchase
- SAF levy will not change, even if the actual SAF price differs from what is projected. Instead, the actual uplift volume of SAF

will be adjusted based on the pre-determined SAF levy and prevailing SAF price

A Levywill vary based on factors such as distance travelled and class of travel
- As an indication, we estimate that the levy to support a 1% SAF uplift in 2026 could increase ticket price for an economy
class passengeron a direct flight from Singaporeto Bangkok, Tokyo and London by around S$3, S$6 and S$16 respectively
- Passengersin premium classes will pay higher levies

A Continue close consultation with stakeholders on the implementation of the SAF levy, before announcing more
detailsin 2025 nearer the date of implementation |



Centralising procurement of SAF for the Singapore CAAS
air hub

A To further manage the cost of using SAF, the procurement of SAF will be centralised, using the
levies collected to aggregate demand and reap economies of scale

A Businesses and organisations will also be invited to use the central procurement mechanism for their
respective voluntary SAF purchases to reduce their carbon emissionsfrom air travel

A Central procurement function can also take on the managementand allocation of SAF credits generated from
SAF use through central purchases

- For SAF procured under the national SAF target, SAF credits will be allocated back to the airlines based
on the share of SAF levies collected

- Credits generated from SAF procured voluntarily by businesses and organisations will be allocated based
on the amount of SAF bought

K



Anchoring SAF production in Singapore and the
region

LAY on S eort e ot Sraeoone

A Work closely with industry partners to increase SAF production capacity in Singapore and the
region

A Given the tremendous increase in SAF production capacity required globally, there is scope for more local
and regional SAF production

A We can tap on the wide availability of potential feedstocks in the region and the presence of an existing
petrochemical sector in Singapore

A Thiswill support the increasing demand for SAFin Singaporeand the wider region

K



Air Traffic Management Domain
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ATM

Operational improvements to increase efficiency cAAs

and reduce fuel burn

A Advanced Demand-Capacity Balancing
- Expand suite of Air Traffic Flow Management (ATFM) solutions to include Long Range ATFM and improve
coordination and management of longehaul flights
- Strengthen the integration between meteorology and ATM to improve reliability, timeliness and accuracy
of weather forecast information for air traffic controllers

A Performance -Based Navigation
- Collaborate with partner ANS Providers to implement more direct routings on a wider scale
- Develop smart tools to facilitate theoptimisationof descent flight profiles within Changi Airport to help
reduce fuel burn and emissions

A Gate-to-Gate Trajectory Optimisation
- Implement a decision support tool for air traffic controllers toptimise the departure intervals between
aircraft, which will enhance runway efficiency and increase fuel savings
- Collaborate with stakeholders and partner ANS Providers to work towards TrajecteBased Operations

Q



Critical Enablers
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CAAS

Five critical enablers to build coalitions for action

1. Policy and Regulation
A CAAS will introduce several policies to drive tangible actions, including setting domestic aviation
emissionsreduction targets to spur collective action and introducing a national SAF target to drive more
SAF production and adoption

2. Industry Development

A CAAS has set up S$50 million Aviation SustainabilityProgramme to fund sustainable aviation projects,
such as feasibility study for the deployment of solar panels on the airfield, a simulation and modelling
study for the electrification of airside vehicles, and trials on the use of renewable diesel for ground
handling equipmentand vehicles

A CAAS has set up the International Centre for Aviation Innovation (ICAI) to drive innovation initiatives
across all aspects of aviationincluding air traffic management, airport operations, advanced air mobility,
and aviation sustainability

3. Infrastructure Planning and Provision
A New Changi Airport Terminal 5 is being designed and developed to achieve the Building and
ConstructionA u t h o Greeh Magd$latinumSuper Low Energy standard
A Workingwith partners to study technical feasibilityof hydrogen adoption and infrastructure requirements

e

[



Five critical enablers to build coalitions for action CAAS

4. Workforce Transformation
A 1dentify new and emerging sustainabilityrelated job roles through a tripartite effort involving the
government,companiesand unions
A Accompanied by upskilling and job redesign efforts, relevant lifelong learning and skills-upgrading
Initiatives
A Work with Institutes of Higher Learning to embed aviation sustainability resources and content into the
curriculum and stimulate interest through sustainabilitylinked internshipsand learningjourneys

5. International Partnerships
A Work with partners to establish the Asia-Pacific sustainable aviation centre to develop capabilities for
sustainableaviation policy research specific to the needs of the Asia-Pacific region

- Includes building deeper scientific understanding of regional SAF feedstocks, validating prevailing
policy recommendations against the r e g i conté&s to value-add perspectives, and providing
capacity-building activities

A Continue to advance multilateral and bilateral partnerships to drive sustainable aviation, e.g. Aviation
Green Lane with Japan and the US, ASEAN SustainableAviation Action Plan

ﬂ
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