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Aviation emissions 7N S

Fuels Observatory

CO2 consumption forecasast of global aviation CO2 budget

Key aspects -
= Global CO2 budget (2.5% 25%

global, 3,8% EU) of

aviation could rise to 27% 20%

with current trends
= Second largest emission
after road transport in EU

10%

(13.9%)
= Even with increased fuel - 2,5%
efficiency, air traffic growth -
outpaced emission o i J050
savings
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Multimodal approach
By 2035 in the EU

» zero-emission large aircraft should be
market-ready

ReFuel EU Aviation regulation

Get Started © ©® @
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Source: Sustainable and Smart Mobility Strategy (Link)


https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2329

Introduction
The vision of EAFO 3

Fuels Observatory
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European Alternative Fuels Observatory

Transport modes v Interactive map General inf

European Commission’s key - -
reference portal for alternative

fuels, infrastructure and vehicles |
in Europe

~

Alternative fuels in Europe

The European Alternative Fuels Observatory (EAFO) is the European
Commission’s key reference portal for alternative fuels, infrastructure and vehicles
in Europe

Read more »

Provide openly accessible data at the highest
of quality, in an easily accessible way on
Alternative Fuels in Europe to Public
Authorities, Consumers and the EU.

@ Important news: The Clean Vehicles Directive has been revised. Read mor.
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The key pillars of EAFO 3

Transport Modes Knowledge Centre Interactive Map

General information

||||||||||||||||

Interactive maps

Public Authorities section = Recharging and
= E.g. Policies per country refueling stations map
(Refuel Aviation, CORSIA) (near airports)

_ _ » |nteractive maps on
Consumer information fleet and infrastructure

h statistics
| oo = Additional TENtec

data layers
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EAFO supporting the European uptake of EVs "N R

Fuels Observatory

How various stakeholders across Europe use EAFO?

\ 4

European | European Alternative
Commission Fuels Observatory \

!

* X %
* *
* *
*
— \—/

European
Commission

M A X
European Commission Public Authorities Consumers and Businesses

= Measure targets vis-a-vis targets & NPF's " Use for target-setting = Forerunner airlines in zero emission

= Tracking market development = Benchmark results and programs = Pilot and demonstration projects
= Insight in consumer attitude & perceptions " | nd tools & best practices for
policy making

" Evaluate policy effectiveness = Learn from others (e.g., airport

= |nput for new policies, directives & decarbonization practices)
regulations (Refuel Aviation), negotiations
with MS etc.
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Decarbonisation solutions and challenges

What is realistic in the short and long term?

Near- to medium-term

= Sustainable aviation fuels

= Operational and technical
improvements

= Airport decarbonisation

= Modal shifts and
behavioural change

Source: IEA Aviation Report, Own edition (2022)

Long-term decarbonisation solutions

= Battery-electric propulsion
= Hydrogen-powered aircraft

Decarbonlsatlon Roadmap for European Aviation

All flights in ¢ ope
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EU+ aviation net CO, emissions (Mt)

2018 2030 2050
————— Hypothetical reference scenario Net CO, emissions
B | mproved technology (kerosene) Improved ATM and operations |l Economic measures
_ lmproved technology (hydrogen) Sustainable aviation fuels (SAF) %4/ Effect of economic
Y Effect of hydrogen on demand Effect of SAF on demand measures on demand

Source: Destination2050 (2022)
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Aviation on the EAFO Portal

Currently available ¢ In Development

Aviation

Currently available in the EAFO Aviation section: u Re c h a rg i n g i n fras t r u ct u re

= Electricity to stationary aircrafts

= Number of airports covered among the
TEN-T core airports

Alternative fuelled aircrafts - | Fixed Or mObile applications

Availability or development of zero emission
airplanes, including VTOL (virtual take-off
and landing or “drones”) for passenger taxi-

= Statistics for commercial
deployment

= Registration per countries
* Energy production at airports
e || [ = Monitoring and managing environmental

and demonstration projects (e.g., special

PSS SRS e b o and energy performance of airports

Upcoming data on EAFO

The scope of EAFO with regards to
alternative fuels in European aviation

Pilot projects Electric ground support equipment

E“mpe.a”. European Alternative Fuels Observatory
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Recharging infrastructure

Available public recharging points near Amsterdam Schipol airport

MOBILITY AND TRANSPORT

TENtec Interactive Map Viewer

European
Commission

ckground:

) commission Proposal 2021 (COM(2021)812)

0 Comprehensive/Core Network

0 Projects/Actions

QAlternative Fuels
CNG Refuelling Stations
LNG Refuelling Stations
LNG Terminals
Hydrogen Refuelling Stations

Recharging Points (354.609) Gap Analysis (Off)

€ AFIF Eligibility Maps

Safe & secure parkings for trucks
and commercial vehicles

Border Crossing Points (BCPs)

European
Commission
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Airport infrastructure readiness

National Policy Frameworks about electricity supply for stationary airplanes

- - EU countries with electricity supply for stationary airplanes in
EAFO ob]ectlve NPF (nr. of parking stations)
100
= novel dataset about %0 ES:410 FR: 504
electricity supply
c . 80
infrastructure at airport
terminals for stationary 70
planes 60
50
4242 424
40
Observations 20
= 15 Member States provided 20 .
targets for electricity supply to 10 5555 0909 I 5 .
stationary aircrafts o ~ Hin fl ' f I I I lam I
BG EE AT RO Sl Fl SE
= Spain, France, Netherlands and w2016 2020 m2025 - 2030

Austria leads in terms of targets
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Airport infrastructure readiness

National Implementation Reports about electricity supply for stationary airplanes

Observations

Few countries revised their
targets

Some countries set more
ambitious targets (Greece,
Romania, Ireland, Hungary),
some lowered ambitions
(Lithuania)

EU countries with electricity supply for stationary
airplanes in National Implementation Reports
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Alternative fuelled aircrafts

(Battery) Electric Aircrafts

= An electric aircraft is an aircraft
powered by electricity, almost
always via one or more electric
motors which drive propellers

= On-board battery as the sole
motive power source

= With the growing efficiency rates,
Li-ion batteries became
sufficient in 2019 for small
aircrafts

= Significant breakthroughs in
battery chemistry research
needed for larger aircrafts




The case of aircraft electrification 7N

Commission Fuels Observatory

Size matters

Observations

» |ncreasing the aircraft size,
increases the battery pack
necessary for a feasible

design

800

= The smallest aircraft has the
greatest benefits

Emissions reduction
Cost reduction

A A e e S A R e
Adadad dadadidadciacaaaaas

Required battery pack specific energy (Wh per kg)

200 rox e oo ofrrn = Benefits decreases with size

(current) Freryetyevyel Siiaidiassa: iassssiisiis
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Bridgehead development strategy? "N

Fuels Observatory

How can electric aircrafts be commercially viable

Wave 3 A

Regional,

Wave 2 Airliners, VTOLs

2-4 seaters

Wave 1 Flight schools
Ultralight

Size of early market
Aircraft market growth overtime

Market progress over time

<

European European Alternative Fuels Observatory
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Statistics for commercial deployment "N

Commission Fuels Observatory

National plans

Observations Registration and fleet of certified electric aircrafts
25 70
= There is currently one type
certified electric aircraft . 60
= The Pipistrel Velis Electro >0
from Slovenia®, which is a 15
. . 40
trainer aircraft.
10 30
20
5
11
0 0

2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4 2022 Q1

mmm Worldwide shipments of certified electric aircraft «==Worldwide fleet of certified electric aircrafts

. R e
_‘ . y- l’-”"_c

. - o

Source: Gama Quarterly Shipments and Billings (1), (2)

Eropea | European Alternative Fuels Observatory

Commission

*In April 2022 the company was purchased by US
company Textron


https://gama.aero/wp-content/uploads/2021ShipmentReport-2022-05-16-1.pdf
https://gama.aero/wp-content/uploads/2022ShipmentReport0524.pdf

Properties of electric aircrafts being developed

Number of models and power source

Number of aircrafts entered Number of aircrafts based on power
development (73 counted) source
12 Solar
11%
o 240+
developments Hybrid

. worldwide! 6%

Battery
78%

2004
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

2001
2002
2003
2005
2006

Source: EAFO (2022)
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Properties of electric aircrafts being developed

Number of models per country and type

Number of aircrafts entered _
development per country Number of aircrafts based on type

25 Other Ducted fan _ Light Sport
3% Aircraft
(V)
11% %

UAV

20 4% Motor

Rotorcraft
15 4%
10
5
0
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¢ 56%

Source: EAFO (2022)
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European Alternative

Properties of electric aircrafts being developed S ST —
Model types and target dates

Electric Hybrid Electric Hybrid Diesel Electric

Hybrid Diesel Electric Hybrid Electric Electric

N° Projects

e 2009 2017 2020 2022 2024 2026 2030
T e 2016 2018 2021 ;023 A 2025 2028 2040
Target Entry in Service

Large Commercial Aircraft
General Recreational Aviation

Source: ICAO (2022)
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Technical parameter of electric aircrafts and clustering

The models being developed will shape future markets
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Conclusions

= Electric aircrafts are good alternatives for
urban and regional routes

* The smaller the size, the larger the benefits

* Need to think in all modalities
(interconnections)

= Data is key to track / regulate this rapidly
developing market

E“mpe.a”. European Alternative Fuels Observatory
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We're happy to hear your input! Please contact us via % Su uluead'B2"

ec-alternative-fuels-observatory@ec.europa.eu ei "Gawe © 2"ai
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The European Association RESEARCH CENTRE

for Electromobility R lomotive & MobiTity ' IQtI’Qﬂ?Oﬂ;
] 1 Alternative Fuels Obsérvatory
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CITIES AND REGIONS FOR TRANSPORT INNOVATION
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