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Space Economy Observatory at CNES : El & Space foresight

Elaborate and share a common understanding on the context,
markets, actors, on-going evolutions and their impacts on space
ecosystem

% Developping an autonomous survey capability for a high level knowledge
s Elaborating acommon vision/understanding by mobilising collective intelligence
% Analysing evolutions at short and mid term (context, actors, opportunities,...)
% Anticipating impacts on space ecosystem (industry, services, science, academia)
* Becomeareferencefor space economy & foresight

for CNES,

for Ministries,
for space ecosystem and parterns

DS/OS — Observatoire du spatial
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Space economy is transforming rapidly

A new « race for space » USA, China, Europe...and many other countries
A paradigm shift a « space as a service » economic model
Space sector is digitalising
Private investments are rising

Space logistics costs are falling

Space Dominance

New businesses are emreging
Space, globally

IS shiting into

Economic Dominance a « new economical space »

DS/OS — Observatoire du spatial
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« Race for space »
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-.and also Russia, Japan, India, UAE, UK...and many other countries !
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Space agencies budgets - 2021
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- ~11Md € ~ )
NASA(+2%§£(?/()§ Md € 8 Md € Japan ~ 3,47 Md€
, ESA ~ 6,49 Md € (+23%)
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Recovery Plan ~365 M€ +CNES ~ 2,33 Md € DLR ~ 2,22 Md € ROSCOSMOS ~ 2,5 Md € ISRO~ 1,57 Md €

(+3%)

~ 54,5 Md € for 8 major space agencies
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Space economy s transforming : « the next trillion$ economy »
Morgan Stanley 2018

The Satellite Industry in Context

(2020 revenues worldwide, in billions of U.S. dollars)

Government Peinn 7o $117.8B Space services Industry
Space Budgets Y Non-Satellite Satellite Telecommunications
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& Human y
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2010 2020 74% of
z Space
$135.3B Network Equipment Economy
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/ \ $5.3B Launch Industry J srY%ce ~17,5 Md$
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New actors are « florishing »...in all sectors
and Legacy actors are transforming
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Legal framework for developping « unicornes »

An example, Planet, EO services operator& provider

White House
« Harnessing the
Small Satellite
Revolution to
Promote
Innovation and
Entrepreneurship
in Space »

The National
Aeronautics &
Space Act

NASA
Emerging Space

NRO’s
Enhanced View

7)) CORPORATION

2
U % THE CLIMATE

BlackBridge
Delivering the Werld

PLANET Google
&9 Terra Bella

2006 2010 2013 2014 2015 2016 2017 2019 2020

Data buy
100 M$

Murielle Lafaye DS/OS

- CNes - -

Satellite Operator Market Share by Revenues, 2019

2nd

Airbus DS
20%

aaaaa

+ SPAC o

(special purpose acquisition company)
dMY Technology Group, Inc.
7 july 2021
Valorisation 2,8Md$
434 M$ cash
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Developping new businesses - Data&sustainable societal challenges
From space cpaacities... towards a « digitalised space »

“Space as a service”

A few concrete examples

Climatology Exploration Insurance  Autonomous car

DS/OS — Observatoire du spatial 10 ©cnes
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Developping new business

Free Data...ou commercialized

_opernicus

Europe’s eyes on Earth

KR."TOS AMERGINT
READY FOR W AT NEDXCT THONXOCES
. Customer

Satellit e — Customer Bring-Your-Own '\’l
atellite

or Azure Marketplace

Front End
Processing

v ST

; > ol Demodulated or Raw IQ
Frequency * <7 (Incl. X-band Wideband)
oo > 3
S Band Payload and Azure Orbital
Tracking & Control Vnet Gateway

(VITA-49) : e : ﬁ

Data
Warehouse

Azure

X, S & UHF

N
Orbital Virtual Network (GSaaP) Customer's Virtual { Azure
(Microsoft Owned) Network Services

Ground Station
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ML FOR EO MARKET MAP

Landscape of Organizations using Machine Learning Applications with Sateliite Data
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Access to space - Space logistics costs are shrinking

E Verticalisation *
:::::::!‘-|

Reusability
Falcon-9 Chang Zheng
s N (Longue Marche)
(A
@)
=< N YV
SPat A =S4

~1M$ for 200 kg in SSO
= ~5000$% per kg

A R
AP By

~2M$ for 100 tons in LEO Starship

— ~20% per kg ?
CNSA
DS/OS — Observatoire du spatial 12 ©cnes
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Developping new businesses — Constellations

Cloud-based approach

ISL
On bord hedge computing
SDR mission
A MULTI-ORBITAL ARCHITECTURE FOR Agility in orbit and between orbit plans
EU COMPETITIVENESS AND

INDUSTRIAL LEADERSHIP

Civils & Defence needs

ENSURE EUROPEAN STRATEGIC
AUTONOMY. RESILIENCE AND \
TECHNOLOGICAL SOVEREIGNTY

STRENGTHEN EUROPE'S \\>
LEADING ROLE IN THEWORLD _/

FUEL AN INNOVATIVE AND

COMPETITIVE EUROPEAN >
INDUSTRIAL ECOSYSTEM

Starlink sPACE><

Starnet

OneWeb

Telesat

. — o

DS/OS — Observatoire du spatial
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SPACEBELTY

Geostationary
Geostationary
Satellite Encrypted RF A Satellite
2N Connections v
Encrypted RF -7
R P |
- /
5 Rt
’ / ¢
’

Developping new businesses

Data centers & « space clouds »

“NASA selects Unibap as provider of 25
SpaceCloud units for Distributed Spacecraft
Autonomy research”,

11 février 2021

UNIBAP

@ wasabi @ wasabi
Data Centers Customer
Locations

aW S 30 june 2020 AWS set
Aerospace & satellite

(A&S) solutions

\ Lyteloop

DS/OS — Observatoire du spatial 14 ©cnes
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Developping new businesses — « actionnable intelligence »
Observe
Listen
Connect
R s amr
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Data Q Palantir
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https://www.youtube.com/watch?v=Tg1dQjtN5jM&t=2s
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Developping new businesses - 10S, ADR, SSA

In-orbit servicing 2021-2031

Life extension

Relocation

Cumulative Global Revenves by
Service

De-orbiting

Robotics

Active debris removal (ADR)

Space situational awareness (SSA)

4 Jf e

DS/OS — Observatoire du spatial 16 ©cnes
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Developping new businesses — Space tourism

Market ~500 M$ 2022 ~3,5Md$ 2030 source NSR

Hotel in space Seeing our planet Earth

VSS22, 11th July 2021

. ~450 k$ per seat
@ GaLacCTIC

AXIOM

SPACE

Tﬁ@gjggﬁlgjé will build the habitation modules
~55 M$ per stay

VSS22, 20th July 2:;(
BL IGIN

SPACCE>X

Inspiration4, 16th september 2021

DS/OS — Observatoire du spatial 17 ©cnes
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Developping new businesses - Private Space stations

Private space station

DS/OS — Observatoire du spatial
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Developping new businesses — Manufacturing in space

After installation on the ISS, Made In
Space Fiber is remotely operated from

Earth to produce high value-to-mass
ZBLAN fiber with minimal ISS crew time

Projet Archinaut

DS/OS — Observatoire du spatial
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Developping new businesses - Lunar logistics

Towards a sustainable human presence on the Moon

Buildup of Notional Human Landing System Reference Avchltecture

(3 of 3)
2028

e
L% crew ano

AIRLOCK

EE
||= LUNAR ASCENT

ELEMENT REFUEL

e

“— LUNARDESCENT

ELEMENT

||— TRANSFER VEHICLE
ELEMENT REFUEL

Crew and
Airlock goto
Gateway

Logistics Resupply
refuels Ascent
Element at Gateway

U~

Aggregate '!,

at Gateway

Logistics Resupply
refuels Transfer Vehicle
Element at Gateway

ONE SLS LAUNCH, THREE COMMERCIAL LAUNCHES TO AGGREGATE AT GATEWAY

DS/OS — Observatoire du spatial

Transfer Vehicle E lement l
takes landerto lowlunar

¢ 17
orbit, Descent Element | e ' HUMAN LUNAR
completes surface \ \ » SURFACE

landing \ " pa s EXPLORATION

Transfer Vehicle Element
back to Gateway

Tt R
Ascent Element
back to Gate vay

Factor-Tech Magazine
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Foresight - A « new economy for space in LEO and deep space »
-.developping space logistics on a « solar system » scale

Mi3
Andromeda Customs
he Hamptons Pal 2 Crab Nebula
Canis
- Levittown
Earth Surface Node Outer Eagle _
@ Earth/Cis-Lunar System Node Ascion Nebuds -
Martian System Node
5 / Omega
Near-Earth Object Node = Cenmin'
Galactic
& Phobos [ Suburban |
7 New X e
- Outer ”CJTII'\B
Junction N
O Norma i,
~£ Cygnus \ =,
s Omicron? =
s Centauri g
Nu Aquilae
, NEO
= O TT Aquilae

~—Near Earth Object

ResearchGate
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Sharing ideas...
creating value
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