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Economic
impact

13.5 million jobs
4.4% of EU GDP
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Strategic
impact

58% market share
of new civil aircraft

47% of global order
book

70% of global
airspace managed
with European ATM
technology
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o

Sovereignty

Strengthens Enables mobility,

European trade and education & research

strategic autonomy _
Connects regions,

Advanced _Squorting EU
technology driven Integration
& cohesion
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Aviation’s challenges ahead

Significant
technological
shifts
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A complex
geopolitical
landscape

The challenge of
climate change
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USAZE & CHINA @

» Aggressive public investment in R&l (incl. aircraft demonstrator platforms)

outpacing EU by wide margins
* Energy prices 2-5x lower than EU, boosting industrial competitiveness

« Leading in Al, digitalisation, batteries, hydrogen and advanced

manufacturing

TAKE AWAY: EU’s position is fragile unless EU boldly invests
in R&l & support to market uptake
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Climate Impact is NOT only about CO,

GLOBAL AVIATION EFFECTIVE RADIATIVE FORCING (ERF) TERMS (1940 TO 2018) GLOBAL WARMINGPOTENTIAL
| best estimats
Cco, —ee— D-95% cpnfidencs After 100 years
NO,
Contrails
* [ | C02
W NOy
| | | | | | | | | | M Contrails & cirrus
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Effective Radiative Forcing (mW m-2) Source: Lee et al. Source: DLR
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Clean Aviation programme outlook and overview
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. funding
;30.......8 0 0 M‘“".’.[

Phase 1
Develop concepts &
technology options

2025
2022
O -
Clean Sky 2 Projects - =: TRL4‘:_
- % 5
2014 ) 2024 t@ LIRS
Clean Sky» 380M
EU funding
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Phase 2
Accelerate technology maturation through
integrated demonstration

EU Funding:
€1.7B
Private Funding:
> €2.4B

2028 2030

Entry into

RETTN . Service

’.ll". End Of
Phase 2
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EU Private

- |
L @ €380M €570M

ULTRA-EFFICIENT

SHORT-MEDIUM RANGE
AIRCRAFT

ULTRA-EFFICIENT
o REGIONAL
AIRCRAFT

FAST-TRACK
AREAS

AIRCRAFT CONCEPT
INTEGRATION & IMPACT
ASSESSMENT

TAKE OFF

Technology And Knowledge for European Open
Fan Flight

SAFRAN AIRCRAFT ENGINES

PHARES

Powerplant Hybrid Application for REgional
Segment

PRATT & WHITNEY CANADA CORP,

CRYOSTAR

Certification Roadmap to Yield an Optimal and
Safety methodology of crashworthiness for an
integrated cryogenic Tank for liquid

hydrogen storAge on board of future aircraft

UNIVERSITA DEGLI STUDI DELLA CAMPANIA
LUIGI VANVITELLI

HERACLES

Hybrid Electric Regional Aircraft Concept for Low
EmissionS

AVIONS DE TRANSPORT REGIONAL

LEIA

Large scalE Integration demonstrator of hybrid
electrical Architecture

AIRBUS OPERATIONS GMBH

DEMETRA

Demonstrator of an Electrified Modern Efficient
Transport Regional Aircraft

AVIONS DE TRANSPORT REGIONAL

MODABAT

Modular, scalable and technology-Open Design
for future Aviation BATteries

FRAUNHOFER GESELLSCHAFT ZUR
FORDERUNG DER ANGEWANDTEN
FORSCHUNG EV

ACI&l

Short Medium Range - Aircraft Configuration
Integration and Impact

AIRBUS OPERATIONS GMBH

UNIFIED

Ultra Novel and Innovative Fully Integrated
Engine Demonstrations

ROLLS-ROYCE PLC

OSYRYS

On-board SYstems Relevant for hYbridization of
Regional aircraftS

SAFRAN ELECTRICAL & POWER

POWER4AIR

Arc Fault Detection, low EMI and Reliability
for Power Electronics in Electric Aircrafts

SKYLIFE ENGINEERING SL

LIME

Lithium based Innovation for Modular Energy
ASCENDANCE FLIGHT TECHNOLOGIES
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* non-CO, effects not yet quantified
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SMR Aircraft:
Main tech
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Qe
Ultra EffICIen.’[ Propulsmp g = U_Itra performlng wing with
Propulsion Integration high aspect ratio

(approx. -20% CO, emissions - (up.to -15% CO, emissions
@ component level) @ aircraft level)



R
KO
0
9

e

=
o
<

=
<>
ST S >
N

\
i
0}33

Reference:
State of the Art

2020 2023 2024 2025 2026 2027 2028 2029 2030 EIS 2035
PROPULSION
Concept
TRL 4 TRL 5 TRL 6
Ground Test Flight Test
Demonstration Demonstration
: e -20%
Ducted Engine cO
2
Concepts TRL 4 TRL 5 TRL 6
Ground Test Demonstration Flight Test
SMR UltraFan Demonstration
TRL 4 Flight Test TRL 6
= Ground Test Demonstration Demonstration
4 ~ . g .
= e Erama s Union Hybridised Propulsion SECTION 4 | The Technology challenge 17
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Small Medium Range Technology Roadmap

Reference:

State of the Art — ———

2020 2023 2024 2025 2026 2027 2028 2029 2030 EIS 2035

SYSTEMS

On Ground Demonstration

of a Non-Propulsive Energy * l *

Systems Platform Enabler
TRL 4 Ground Te_st TRL 6 for

Demonstration

MEA

On Ground Demonstration of * '

a Optimized System Platform

TRL 4 TRL 6
Ground Test
AIRFRAME Demonstration 2% CO2 High rate
Ultra-efficient RFE & * - roduction at ] Industrial
Industrial Systems AC level system
TRL 4 Ground Test Demonstration TRL 6

Structural & Industrial Tests
—N
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Ultra-Efficient Regional Technology Roadmap

Reference:
State of the Art

2020 2023 2024 2025 2026 2027

2028 2029 2030

PROPULSION

Hybrid-Electric
Propulsion System

*

- -

(HEPS) TRL 4 TRL5 TRL 6
Ground Flight

SYSTEMS Test Demo Test Demo
Electric
distribution * l
& thermal
management TRL4 Ground e e
Syste ms Tesiolgg mo TesFtI Igr:mo
AIRFRAME
Advanced Airframe
(and enabling * ¢O;
systems) TRL 4 TRL 5 TRL 6

= Ground Test Demo
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Hydrogen Powered Aircraft Technology Road

EIS 2040+

2020 2023 2024 2025 2026 2027 2028 2029 2030

H2 combustion

propulsion system . .

TRL4 TRL4
Ground Test Ground Test
1st Gen Demo 2nd Gen Demo
H2 fuel cell
Cytom x L
system
TRL4 TRL 4
Ground Test Ground Test
1st Gen Demo 2nd Gen Demo

H2 refuelling,

o =
and distribution

TRL4 TRL4
Ground Test Ground Test Full
— Tank Demo System Demo
N
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AVIATION
RESEARCH &
INNOVATION
STRATEGY

A pathway to competitive and

sustainable aviation supporting
Europe’s sovereignty s ) S




ARIS handover to the EC

AVIATION

RESEARCH & | éRIS handover to
INNOVATION ommissioner
STRATEGY

Apostolos Tzitzikostas

A pathway to competitive and Paris Airshow, 16 June

sustainable aviation supporting 2025
Europe’s sovereignty

+100 contributors
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ARIS: key recommendations

.. Three key areas for R&l investment covering the full innovation chain (from
(femo)) TRL 0 to 6+) and all aircraft segments
& « Aircraft Technologies: Developing competitive, more efficient, and zero
= emission aircraft technologies
« Air Traffic Management: Establishing the Digital European Sky

« Transforming Enablers: Enhancing European manufacturing, maintenance,
digitalisation and workforce upskilling.

|

@ Collaboration is key: a Europe-wide R&l strategy and coordination at EU level,

&)\& leveraging public and private investments is essential for Europe’s competitiveness
and to achieve global decarbonisation goals.
The next EU Multiannual Financial Framework (2028-2034) needs a focused
investment of approximately EUR 66 bn (of which EUR 22.5 bn is required at EU
level) in EU aviation R&l and support to market uptake to meet competitiveness,
sustainability and EU strategic autonomy objectives.

.f—‘xf *A
cleanaviarion 2€Sdl the European Union ARIS 25
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A new framework for action on European aviation

Building the world’s most

Vision competitive, safe and sustainable aviation
ecosystem, supporting Europe's security and sovereignty
TRL 6+ Support to market uptake including product development & industrialization (ATM & aircraft - TRL 6+)

Aircraft Technologies Transforming Enablers

TeChnOI.O.g!es Developing & scaling Aircraft Design & architecture A Digital European Sky Manufacturing Digital transformation Education, training
& Capabilities net zero & absolute demonstrators for future aircraft to preserve Europe’s [l capabilities & supply and upskilling

technological chain resilience

zero aircraft
(TRL 0-6) sovereignty and

technologies

security

Dedicated funding EU public-private partnerships, covering the
for aviation whole innovation pipeline (TRL 0-6+)

. Collaboration : :
Polic : . . Between EU & Across tech. . With partner non-EU . Enabling dual-use
foundatioz figi‘fég/fi;gagsfl)eraer%g%7;?Zﬁg}es MG SEr SIETES readiness levels AU ERReEE nations REEASA synergies
Efficient Reduced administrative Simplified rules EU Coordination of
processes burden P ATM deployment
_—
v"
V

¥*
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JOINT UNDERTAKING JOINT UNDERTAKING
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Clean Aviation: a moonshot project made for impact

Clean aviation listed as a “Moonshot project” in the European
Commission's proposal for the next EU budget (which includes
the new Horizon Europe):

-~ These projects are aimed at moving from research to
demonstration and real-world deployment.

- They should receive funding from EU (the new Horizon
Europe and the European Competitiveness Fund), national,
public, and private sources.

This recognition is a first milestone for the implementation
of ARIS and a very positive signal from the European
Commission.

& 24
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JOINT UNDERTAKING JOINT UNDERTAKING
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The way forward

»Public & private sectors to establish a common
European aviation roadmap

»EU and Member States to increase the support to
aviation R&l and market uptake substantially

@ _ > Private aviation sector to deliver on its
= commitments
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