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Survey of decision makers across Europe and value chain underpins study

regarding topic relevance, economic impact and technological maturity
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Survey Participants Profile

Summary Outcome

170 Mid and Senior Level
Executives Survey done

Automotive & Automotive
related Industries

52 Interview Leads addressed
21 Qualified Interviews performed

Extended Team
Experts and Interviews

Associated Team
Industry Consortium

) Core Team
Study design, concept, mgmt.
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The $3 tn risk — Automotive industry is a $3 tn business that sustains
13 m jobs in the EU (7% of total)

01 | PRODUCTION 03 | TRADE & TAXES

* Global automotive market was worth $2.86 tn in 2021 ¢ EU vehicle exports brought in €140 bn in 2021 } €3 7 5 b n
¢ One fifth of the world’s cars are made in Europe * The auto-sector generates €375 bn in taxation for

* 79 million vehicles were produced globally in 2021 governments in major EU markets Taxation revenues

WORLD CAR PRODUCTION e e
33% 16% 15%

China Japan/Korea North America 21 0/ 04 | R&D
0 * The auto-sector is Europe’s top investor in R&D
10% 3% 2% Europe * €59 bn are invested yearly in R&D in Europe, }
South Asia South America Middle East/Africa accounting for one third of the region’s total R&D yearly investment
spending
02 | EMPLOYMENT 05 | SUSTAINABILITY
¢ The automotive sector accounts for almost 7% of all EU jobs * Europe is leading the transition towards zero-
¢ Employment by the European automotive market has increased by emission mobility }
14% between 2015-2019  Market share of battery electric cars almost Transitioning towards zero-
doubled to around 10% in 2021 crilsgienr rslells;
: 26 m L . L NI =~
1 2 7m Direct jobs Manufacturing jobs 06 | SAFETY

: D 5 ¢ Europe is the world absolute leader in road safety 50 0/
Jobs ©102m 10.2 m with a year-on-year drop in road fatalities of >17% } - o
. Indirectjobs : @ Non-manufacturing jobs * Data and Al initiatives will continue to positively Road fatalities since 2008
.................................................... contribute o lower accident rates
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The next $1 tn — Business models will change to services around
individual mobility, autonomy and connectivity

Future Revenue Pools

Internal CombUStion .............................................
Engines (ICE)

Battery Electric
Vehicles (BEV)

I Software e o ® ' ..............

Total Revenue >€2 tn >€3 tn ~€5 tn

» Autonomous driving lay the ground for new business models

» Electric vehicles success depends on cost-efficient and sustainable production of
battery systems and expansion of charging infrastructure

» Sources of revenue will gradually shift and excite customers with constantly improving
digital functionality is the prerequisite for this

Shift to new revenue pools is a threat and an opportunity

Source: Volkswagen Group

@esa Porsche Consulting /X% ACITOFLUX

)) Software-based services

Highway-Pilot (L3)
€33-41bn

City-Pilot (L4)
€13-16 bn

In-Car E-Commerce
€59-98 bn

Vehicle-to-Grid/
Home Energy
€36-43 bn

In-Car Entertainment
€18-36 bn

* Potential sales volume

* Potential annual sales volume could amount to 234bn € worldwide in 2030

* The highest customer benefits come from charging network providers and autonomous
driving functions, however represent the highest costs to OEMs

* Vehicle-to-grid, predictive services and in-car payments are a few examples of quick
wins for the sector with lower costs to OEMs

Software-based services will drive profitability in future

Source: Connected Car Innovation Service 2022
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Mobility vision in the sat-com era:
Services, autonomy, software-defined — all enabled by space

‘:Loftware is the ‘?"alue of the ‘:‘ will turn into digital ‘)—‘;ar of the future will

backbone of our vehicles company is primarily on marketplaces on wheels not just make users
today the basis of autonomy with in-vehicle payment mobile, but will also be
as a driver digital and smart
—
@ Ola Kallenius i' Elon Musk ' Jorge Bento ‘%‘*), Oliver Blume
< ) CEO Mercedes-Benz b CEO Tesla CEO Vodafone DAB CEO Volkswagen Group
CONNECTIVITY POSITIONING OBSERVATION
@esa Porsche Consulting /% ACITOFLUX Eten 5
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Disruption #1

Electrification and software transform a 100+ year old business model

Product life cycle HARDWARE DEFINED VEHICLE SOFTWARE DEFINED VEHICLE
Revenue Revenue
* New product sales » Subscription/pay for access
» Service/spare parts * Entertainment
« OTA » Data services
Cost Cost
+ 5-7 years * 10-15 years
Investment cycles Investment cycles
* Product development » Software upgrades (sprints)
Investment life cyc|e ..............................................................................................
Limitations Limitations
24 « Factory OEE « Satellite connectivity/data
8 » Decarbonization  Electrification
Time
L
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Disruption #2

Chinese national champions, industrial policy and digitally native
customers created a new Automotive paradigm ready for export
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EV market Greenfield Nationwide
P (0
share investment V2X coverage China I 2022 EV market share [/0] a
0 =
60% €4.2 bn = )
BYD
China’s market share of electric China’s greenfield investment Chinas 2021-2025 Five-Year Plan GEELY
vehicle sales has reached 60% for increased 53% to €4.2 billion in calls for nationwide V2X coverage GAC
passenger cars. BYD has 18% of 2022, driven by EV battery by 2025 SAIC > 60 0/
this share factories O CHANGAN 0
I CHERY national
Source: IEA Source: MERICS Source: Alliance O DONGFENG players
.................................................................................................................................... _ HOZON
.................................................................................................................................... | / NIO
, . —
World’s battery Newly established Penalty — /Ll AUTO
production capacity companies avoidance e~ GWM
I N
| \XPENG <
75% 23 k/d i D e Decreasing
(0) ay (X TESLA
o . hare
China holds 75% of the world's In 2022 an average of 23,800 new Manufacturers must earn yearly /VW share of
battery cell production capacity companies were established every points from EV production to avoid e ~RENAULT-NISSAN external
day in China penalties N BMW OEM
- OTHERS? j
Source: Allianz Research Source: MIIT Source: Alliance 2022
1
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Disruption #3

Connectivity is now a must-have feature for customers as shown by the
trend of Direct-to-Device (D2D)

Ubiquitous Connectivity Lower Costs Synergies

« Consumer Expectations * High Volume Production * Network
* Government Goals » Access to Space

* Enterprise

4 h 4 4
A ubiquitous O
end-to-end . SATCOM
:+ $110 bn per year (2022)

ecosyStem :+ $28 bn per year without satellite TV
Su pport”']g a Source: Bryce Tech :
g rOWI ng B R R R R R R R RREEREERREEE DT T

. Internet of Things “loT” . . D2D Mobile Network Operator “MNO”
number of ;15 billion connections (2023) ;. $67 billion $1,135 bn per year (2022)

: : . Estimated cumulative revenues by 2030
use Cases P P

Source: Transforma Insights 2022 : . Source: Northern Sky Research : - Source: IBIS World

Standards: 3GPP* Release 17 for NTN**
* Mobile and satellite industry joint effort
» Supported by terminal manufactures,

chipset makers, networks, and mobile
network and satellite operators

* 3GPP — Mobile broadband standard | ** NTN — non-terrestrial network

1
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Automotive industry moves into a new era where space plays a critical role

Level

Time

Biz Model

Ref Software

@ €Sa Porsche Consulting

m OTA-Era Sat-Com Era Economy of Things Era

CAR

Yesterday
up to 2012

Sales
Service
Spare Parts

“On Premis”

M ACITOFLUX

CONNECTED CAR

EU-Path
Incremental Steps

Today
2005-2025

Unit-Sales
Update Package
(Service, Parts)

+ Maintenance

Software Defined Vehicle
SPACE

s SPARCE VG QN s

P P_ath to
Insurance ® @9 dlsrupt
i -~ Car Industry
N
Car Smart
Eco-system Cities
.......... Crossing . ...
EU?
ESA-Einstein Radical Change
Study
Tomorrow | Horizon 1, 2 Horizon 3
2005-2025 2025-2035
* Subscription
* Service Sales
* Unit Sales
¢ Data-Sales
+ Cloud User Experience
1
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Unlocking a €255 bn economic potential in the automotive value chain
through a priority selection of space-enhanced use cases until 2030

Economic impact along European automotive value chain Use case enhanced economic impact
through space enabled applications
EU accounts for 21% e
of world car production

...................... €600 bn

GLOBAL

AUTOMOTIVE
€600 bn MARKET

AUTOMOTIVE IMPACT

Impact factors for evaluating the economic impact for
prioritized use cases on automotive industry

Production Cycle

Supply Chain €84 bn
Production €40 bn
User Cycle €131 bn ECOSYSTEM
Total automotive impact €255 bn IMPACT
@esa Porsche Consulting /X% ACITOFLUX Tnsltein 10
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Study identified 39 space-related use cases along mobility value chain with
an estimated economic impact of ~€1 tn

PRODUCTION CYCLE USER CYCLE
# of use cases :
6 / 6 6
3 5 3
Economic 483* €
Impact
[€ bn]
84 :
- : 40
01 g 02 03 g 04 g 05 g 06 . . 08
Supply chain : Production Aftersales & : Infrastructure Vehicle & fleet : In-vehicle . Vehicle-to-everything : Ecosystem
: mobility services & charging data & control user services stakeholders
*Majority of economic impact is linked to time gains
by surrendering driving control to (part-) autonomous
@esa Porsche Consulting /% ACITOFLUX vehicles, which can be used productively Einstain .
L
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Preliminary Results

Priority use cases show a 10%-12% CO2 reduction potential of European

car operations and production

User cycle Decarbonization impact factors

Europe's car/driving CO, emission can be reduced by 12%

¢ Driving efficiency (e.g., Auto pilot)
* Less driving (Car-sharing)
¢ Efficient route planning (Platooning)

2 o

Use cases with high impact Use cases with low impact:
¢ Autopilot ¢ Connectivity

* Condition-based * Entertainment
Maintenance

Total emission:
672 m tons per year

Saving:
80.8 m tons per year

Source: European Environment Agency

Decarbonization impact factors

Production

Ecosystem efficiencies reduces CO, emissions by 10%

cycle

* Reduced energy consumption
¢ Optimized production

2 9o

Use cases with high impact Use cases with low impact:
¢ ESG compliance * Competition monitoring

* Production network
emissions

@esa Porsche Consulting /2% ACITOFLUX

Saving:

@ Total emission:
0.74 m tons per year

7.38 m tons per year

Source: ACEA.auto

1
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use cases rely significantly on the interplay between the 3 pillars of space

infrastructure

USE 6 2
CASES

23 14

Initial expert collection & research

SatCom, EO and PNT

Harmonization & structuring

€153.9 bn

» Supply chain transparency & resilience
» Roadworks & forward collision warning
* Real-time traffic control

* Road health & infrastructure monitoring

SatCom

€55.2 bn

» Backbone, secure communication & teleoperation

» Connecting people

@esa Porsche Consulting /2% ACITOFLUX

Positioning,
Navigation
&
Timing
(PNT)

Satellite Earth
communication observation

Market & Interviews validation

Champions

N
N

SatCom & PNT €645.6 bn
+ Auto pilot
+ Auto pilot & teleoperation
» Dynamic insurance contract
» Vehicle health & condition-based maintenance
+ Entertainment
Earth Observation & PNT €68.9 bn
» Production network emissions footprint
» Productivity & competition monitoring
* ESG compliance
1
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Study mapped 137 space companies of which ~50% are European showing
that a tentative service ecosystem is forming along mobility layers

07 /1LBEDD 08 01 "p'C:"'; e . M 02
. . KRR lcnet .
Vehicle-To-Everything (V2X) - KSAT = Ecosystem Supply e e PRELIGERNS . _ Production
ICEYE Stakeholders | Chain = *&m ww focfel =0 T LiveEC
e eeve seen e o DESCARTES /1L BED0O
o o 9.’-?2‘.’"15?2” GHGsat N Ghiow  cante - sataLIsT 7 3 .
ECHOSTAR @ CYSEC - Gi e m e, omwcow ALSPAIE ICEYE :E\SAITEN
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NGENU KUVA SPACE | . .S L - QO
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SESA StarWin » .
=L == i , . V) SatixFy TNUL
FLEET ASTRANIS __::‘Iu' U I"lellk i LYK HarwhasSustems Al UV U
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CADAMI @) evreLsar StarWin 3 RIvADA Egatel @lcan ‘
ALL SPACE & D satnry | TEOAT ORBCEMM ASTRANIS  ECiSTiR
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omnispace QEQ§)§T§M_§_("‘ o DESCARTES o DD I_I_E . LveEG KSATS — T SATELICT
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Space companies with strong growth potential in automotive, require
integration support through application layer

Space Downstream

. . (Services, Applications)
LiveEC @ constellr Downstream
. — capabilities
Space (1 GHsat O .
\ Sat 7 e
UPStream . e correntics §’// KAYRRCS @lﬁan Automotive
(SatCom, EO, A AIRMO Solutions
- Use Case 2:
PNT) ESG compliance Ll . /1L BEDO
T"r UMD 33 5 Uks: Case 3: -
LD Use Case 1: ackbone, secure
C\V?;“—”‘ Prod::tiossneetwork communication X(Y)l ene
& teleops Use Case 4:

emissions footprint

) - % IN OR3IT
DESCARTES .
- e L8 Supply chain A
A transparency & A t t
« . Lr GENU Use Case 14: resilience GEOSYSTEMS(. utomotive
Py

Value Chain

STARLINK Dynamic insurance L1 - LZ T, RO
contract L8 = Supply Chain
- @ 3D AEROSPACE Ecosystem Use Case 5: up to € 255 bn
B - Use Case 13: Stakeholders L2- Pl el impact of
GALILEO - Roadworks & Production  competition .
- > 7- - monitoring space rf:] %
BAREWAYs ~ forward collision /5y °© enabled _/)
L7 “eming " L3  stellar :
BLUE ORIGIN @ hiber. CART® & Mobiiy  Use Case & solutions
SR L6 - YVehicle health & QRBCEMM :
. Use Case 12: 'n'ésg'sde 14— condition-based @
gll;!gsl?o?pspace m Connecting people L5 Infrastr. & maintenance ; oRSCHE
Globalstar . Charging (pignet
Use Case 11: Vehicle & Use Case 7: ] @ ERGO
vk _ J)' . Entertainment Fleet Data Road health & PRELIGENNS
UL, ° Inmarsat L6 1 a infrastructure
[ C\ . L5 monitoring
United Launch Alliance Oprel;ﬂJCUS Ega tel Use Case 10: L= G & #Icterr
Auto pilot & Real-time Picterra
I ( E Y E iridium teleoperation Use Case 9: Lalile il Delt\Vu
. Auto pilot
@r wo pio . | TERALYTICS
2 blackshark ai e
QUTELSAT iridium acksharkai [
@) onewes XONQ REKUBUN
@UTELSAT GROUP o mopbox
“et TOMBROBOTICS)
L
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Base Case

The fragmented union — National interests and risk-awareness delay
actions and endanger competitiveness of automotive and space industry

Automotive market

* New players on the market
with strong digital capabilities
gain market share and the EU
efforts only guarantee a steady
rate through 2050

» Supply chain ownership is
fragmented, and the EU
market is partially exposed to
geo-political risks

31%

Forecast

—

19%  18%

————

2006 2011 2016 2021
I EU share Base
== Best == \\orst

2026 2030 2035 2040 2045 2050
EU share of global automotive market

Own the value chain

Space market

» Space industry remains niche
and uncompetitive regarding
price (esp. for launchers)

* Funding remains public
focused and potential
opportunities for the EU
ecosystem have migrated to
the US

@esa Porsche Consulting /2% ACITOFLUX

2006 2011 2016
I EU share Base
== Best == \Worst

2021

Forecast

2040 2045
EU share of global orbital launch market

2026 2030 2035 2050

Reliance on selected
foreign space
capabilities

&)
=@

Uncompetitive launch
industry

Dominating niches
(e.g., laser comms)

Small internal

Strong need for
commercial market

cooperations

Little participation
in space economy

Fragmented & small
space industry

1
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Way Foreward

European automotive and space industries have the right strengths to
compete but must work together to build a European mobility ecosystem

L 8 STRENGTHS U

Technology leadership and high-quality products v Vibrant start-up scene v
;’;rong dr.i:/.e to deve:l;p own OS (e.g..;“;;(.')lkswag;;n) \/ .I;;ep tec.r'ln.. know how (incl. r;.c.jden cr;’;.r’;pions) ..... \/
Flrst cros;.industry .i’;itiative;5GAA,mI;_"i.|.'.1$tein é;;dy) \/ gr.owing ;;,nture ca;i.tal indu;try ............... \/
;’;rong in;;strial ba;;, (supp;i;r, OEM; ........... \/ ;;Iid indl;;trial basé ........................ \/
.I:;rge ma"rnl.<et with s;;;)ng exp;;rt orier;’.c;’;i.on ..... \/ ;’;rong hi;c’;“r;er educe.l’;t.i.on and";esearc;.;pabiliti;; \/
Diverse combinationof natons wih urique mobity  +/ Poliiclsiailty and dplomatc relationships

OA - S
opportunities b//lty eCOS\Js’\

Traditional automotive and space industries are both disrupted from new business models and ways of working outside of the EU. They must

build a consortium that brings all capabilities to the table to build an end-to-end space-enabled mobility ecosystem.

1
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DISCLAIMER o : '
The views expressed in this presentatlon are based on‘information from |nternal sources of Einstein Space Consulting GmbH ("ESC"), information prowded by the reC|p|ent of this document and
information from publicly available sources that have not been independently verified by ESC. By accepting this document, each recipient agrees that neither it, nor its affiliates, nor their respective agents,
partners, directors, auditors, attornéys, officers, employees or other representatlves (collectively, "Representatives") may copy this presentation in whole or in part at any time without the prior written
consent of ESC, or reproduce or disclose it to others at any time without the prior written consent of the ESC and that it will freat all information contained herein that is not already in the public domain as
confidential and will use this presentation solely for the purpose of determining whether to make further inquiries af the ESC. The ESC, its afflllates and their respective representatives do not and will not
make any representations, warranties or undertakings, express or implied, as to the fairness, accuracy, completeness or reliability of this presentatlon Each recipient of this presentation is responsible for
conductlng its own due diligence and other mvestlgatlons and making |ts own analysis and independent evaluation of the |nformat|on contained herein in connection with the transaction. Any decision to
rer on the information contained in this presentation is the sole responsrbmty of the recipient of this document and the. ESC shall not be liable for any loss suffered by the recipient as a result of any action
taken by the recipient In reliance on the information contained herein. This presentation is based in part on management estimates and prOJectlons and reflects views and opinions of ESC as of the date of
this presentation, which are subject to change accordlngly Any estimates, forecasts, views or opinions cg talned in this presentatldn represent the judgment of ESC and are indicative, prehmmary and for
illustrative purposes only. Nothing in this présentation is a promise or representation as to future results to tlfle reasonableness of any assumption or view contained herein (whether
express or implied) and the ESC accepts no responsibility-or liability whatspever for the. accyracy'o éntatldn or for any errors, omissions or misstatements, negllgent or otherwise,
relating thereto. This presentation may contain forward-looking statements regardlng future, il ormance. 'These forward- -looking statements are not guarantees or predi iéns of
future performance and.involve known and unknown risks, uncertainties and other factor rol, at could cause actual results to differ materially from those ¢ tained
in this presentation. The material contained in this presentatlon is for the mformation it tion o “induceme nt for such persons to engage in any investment:
activity or to make any investment'decision. The ESC has not taken into accountsth o] nt should seek and rely on its own professional
advice from its tax, legal, accounting, financial and other professional adwsers bef r ation contained pres ign. Neither this presentation nor
its contents may be reproduced or used for any other purpose without the prior ' ation, the reC|p|ent agrees that it is prowded solelyfewhis use in
connection with the provision of background information on the ESC and that i :
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