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@ LUXEMBOURG
SPACE AGENCY

LU <EMBOURG

LET'S MAKE IT HAPPEN

The Luxembourg space ecosystem
26™ of January 2021

Charles Koener

WY TVIDOFEIAVAT L

202148 1A268
S UL - G —F—
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@ LUXEMBOURG
SPACE AGENCY

LUS<EMBOURG

LET'S MAKE IT HAPPEN

Luxembourg Space

Agency
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LIV TILYIF0EEICH- Y REBMICFEICEAL > TE:
Luxembourg has been active in space for more than 30 years

FACILITATES
Commercialization of
SATCOM and Becomes
Home to Leading
= Satellite Operators
A Ao WEBEOBERLEREL.
T SES established (1985) [ K s

SVDRED and launches first HHhIZ7E D
iT5 L 7 (10884F) satellite (1988) ~~---------

ENABLES SERRFRE LUED
Market for Space hOF -1 FEERADTE
Resource Utilization Rk LASER:

and Other Emerging
Space Capabilities

e

LAUNCHES Lo ITNG
Luxembourg Space IR atiaa
Agency (LSA)

LEIF%

IMPLEMENTS
First space policy
for Luxembourg

\\\\&k\\
i&x— esa in 2008

Becomes 17th ESA N
member (2005) 20084F, {:7 + ‘JZ)I/U
[2& > TRADFHBEK
17&E 0 ESA

ESTABLISHES
International Partnerships
and Joins ESA, Becoming a
Major Contributor to Several

European Programs
EfR/AS— b F—2 v TEREILL,
ESAIZ&Mnd 5. €L T, 1 <D

ArDIA—AY/IROTAYTSLTD
FELEEEICLS Y

LUXEMBOURG SPACE AGENCY

A D iR—& 13 % (20055F)

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR [

L ¥ 4
LU EMBOURG
@ LUXEMBOURG LET'S MAKE IT HAPPEN
SPACE AGENCY
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L ¥ 4
LUSJEMBOURG
@ LUXEMBOURG LET'S MAKE IT HAPPEN

SPACE AGENCY

WOt IVYFER — #EGEBR
Luxembourg Space Agency — Mission and Objectives

Fd: Lo ITILYDOFEERY 2—DRHE

Mission: Develop Luxembourg Space Sector

Four Primary
Objectives

ADDFELZBIE
(4]

RS SRR

Economic Space Ecosystem Local Talent International
Growth Enhancement Development Engagement
Creation of key skills and jobs Development of an ecosystem Training local talent in relevant Contribution to Luxembourg nation
Turnover/revenue generation involving space and fields to support Luxembourg exposure and branding efforts on

non-space entities rapidly growing space industry the international stage

o AMBEK EEES
N2t TN 2 DEFEICHER EEEZELICHITEN 2T

ZERE FEIIY 27 LDEI(E
fBELB32FN0EEFHDEML FEE & UHEFHDOLEH

TEFEHEXEEZET S 1o, NIERXRDELHET 2T
BER T TENAM ZNET S ADE WS - Bt
]

FHREDER BEZEZFING LTI R TLD
F#
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. . LUSZEMBOURG
@ L UXEMBOURG Current space sector: 60+ public, private and i S ———
SPACE AGENCY

academic actors, 850 jobs, 1.5% of GDP

BEQFEES S —  COLLEORE, #E. FRMENER. SS0OEM. GPOI. 5

Space Segment Ground Segment In-space Operations Analytics / Services
A iR A ﬁmmb_/a, W

oHB EmTrnru)( GO
HTEC S SES SAT | adwaistO

LUXSPACE GRH DEL your satellite company

meunnacummslms O . |ebrg -PP.:?I\ LLIXTPLST

1s pace 0 TECHNOLOGY rj- npace.d environment
TIKLEOS GOMspAcE wvie HYDROSAT  agyieom

GEOLOCATION INTELLIGENCE ,
e PI @_f tr eam ~”BLUE HORIZON @ LUX@%{E@%]SSOE
3435 R o RSSHydro, Sarl-8 R
aistcu  NSPACE i

| . ZL=CTR)C Oskyfiox. SNT : _
/\ @ O DY S S = U S . securityandtrustlu “lll'I“ E ltrliltSt
; - LUS)I(VEESI;'(.;EURDS ‘ consuiting

VePaRc Pg TN, TEE w2y
molecur plosma group ¢ AND TECHNOLOGY ST - &b.% I b Isa
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LUXEMBOURG
SPACE AGENCY

LUS<EMBOURG

LET'S MAKE IT HAPPEN

Financial Tools

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION
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@ LUXEMBOURG
SPACE AGENCY R

HuhEH FERR
e B (2
Spaceflight, Space
. Earth ) Microgravity Situational
o ESA Programmes : Telecom BTN Technology  Science g Eyoloration  Awareness

ESATOS 5 L

o EC Grants (Space) : - ,@ Horizon
OpremICLrJS GALILEQ Europe

EC BiRiE (W)

o Eureka Programme : EUREKA

Eureka (BRiN scit i X MPAEHE) innovation across borders
AL/ A NN
o National Programme : LuxIMPULSE
[ i=R A FN
o Luxembourg RDI Law : Funding of research, development and innovation

BR. AREIVA / R—2aVIcHT 5B SR

ot TIVY RDIE

Luxembourg National

o FNR: Found —> Several tools

Mo TILYBENHRES BHOXEY—IL

o Space Fund: Standalone equity investment instrument | PPP

BILETVAT+HREY—IL | PPP (EREH)

AR—=ZT7VE

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION
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LUXEMBOURG
SPACE AGENCY

LU CEMBOURG

LET'S MAKE IT HAPPEN

Fit 4 Start

T7OoE5L—>3>7FAY 5L Fit 4 Start

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION
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L ¥ 4
LUSJEMBOURG
LUXEMBOURG LET'S MAKE IT HAPPEN
@ SPACE AGENCY FIT4

START

Fit4Start — Acceleration Programme FitdStart — 7o +€5L—>3>FOTFA

« Fit 4 Startlx, WOV ITNITRE— Py TEALLIT. METHE-HDEELTOTS L

s TOFIRYTSALIEIODDORGEZEERY2—FHE: ICT, FH. ANLATYY
- BERICEMRICEZa—FVY, AOT—F VT AR—ZAADEHT IR, BELRY FTI—F2570HE, FLTEKISFLI—ODIIA T4 7)—DELEIRHE

What is it?
o Fit 4 Start has become the leading programme for launching and accelerating startups in LU
o The programme foresees 3 different verticals : ICT, Space and HealthTech
o It provides entrepreneurs with intense expert coaching, free access to co-working space,
valuable networking opportunities and up to 150 000 € of equity-free funding

HEEICRELZHDIL?

. A/ R=aVEROTAS Y +
What is needed to apply? . BEALEOF—L (EEOHKHEL)
: : : : . ORI SERBORHEELTLD (RUHORIIFBROMBEHTRALY)
o Have an innovation-oriented project
o Be ateam of 2 people minimum (no nationality constraint)
o Have a company which is younger than 5 years (the incorporation of the company is not a

prerequisite for the application)

26



LUXEMBOURG
SPACE AGENCY

LUS<EMBOURG

LET'S MAKE IT HAPPEN

Access to Data

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION

27



L ¥ 4
LU EMBOURG
@ LUXEMBOURG LET'S MAKE IT HAPPEN
SPACE AGENCY

LUXEMBOURG
SPACE AGENCY

LSA Data Center BEEEEtEEl DATA CENTER
OBJECTIVES
o Promoting the utilization of space-based data for end users active
in different domains : i T / Al
. . L T —— AU
- Environment, Maritime, Aviation, Health, ... ERESES. BE. B, WE- N 7
. ) ” B - LSAD TFHADTI LR 25399y TOEEIVR—RV b
o Main component of LSA’s “access to space” flagship LT Tt SEDL L0 1)
. . c e . ,y;:f‘-'
o Part of the national data-driven economy initiative Vi
DATA TP =,
— i 1 1 c BUFRL2 (F—H4TET) &EFRIL
P 0 Sentinel 2 (full arch.lve) &' Sgntlnel 1 LRI ARL T A TR kT
o ESA Earth Observation missions = upon request - SROTE@RMR / WHRT—5¢ SR%T—G‘

o To come: commercial VHR / VVHR data & SR exploration data
ACCESS
o LSA Data Centre = Luxembourg entry point for space-based data
o Full, free and open access to the data

o Premium access for authorized Luxembourg based entities

. wAT—Qtz@—‘+EA—Z®T—9Lﬁ?é»7t/7»7®I/FU— 3
w_RL b+
s T—RADOELR, BH., FA—ToBTFI/EARLI U+

« WHETILY Em;ﬁ&d'ém‘léht%ﬂﬁ m%d)f_&)oj’u~ FLPIER H
PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION g - W . g’z{, = 28



LUSSEMBOURG

LUXEMBOURG LET'S MAKE IT HAPPEN
SPACE AGENCY

|:> https://collgs.lu/ @ fga

DATA CENTER THE PLACE FOR SPACE DATA

GEO-CATALOG DASHBOARD CONTACT SUPPORT ABOUT US 20~

ABOUT US

0N EXTHOEADI=-HDF
LOGOUT US5A UB%
PROFILE (.2

3

3

Premium access LRV TIL D% -4
. goty % BO-ODODTLITLT
for national actors . S s ez

w8 x*

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION 29
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L e £\ spire

Spire Luxembourg Data Lake EIZEreiikeiot,

LUS<EMBOURG

LET'S MAKE IT HAPPEN

ACCESS

o Agreement between Spire & LSA to support local R&D
o Authorized LU entities for R&D purposes
- Request Access here : datalake@spire.com

s WMITDOMEREZYR— LT BH-HDSpireLLSARIDEE

- MIRFARBNTRAISAE=NL 2TV DG - ©%
S>TI)CAADYV ) ITAXKMEIZBELMNG [ datalake@spire. com

DATA
o Space-based & terrestrial AIS data
o Space-based ADS-B data
o lonosphere measurements
o Raw GNSS-RO data & derived temperature / pressure / moisture

profiles
THA—Z & #E AIS F—4
FHRA—ZR ADS-B 7—4

TEHBEAE
H£DGNSS-ROT—% L BHENRE/EH/KATOI 7141

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION
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LUXEMBOURG
SPACE AGENCY

THANK YOU FOR YOUR TIME

CTEEHYMNESTTNVELE

PROPERTY OF THE GOVERNMENT OF LUXEMBOURG — NOT FOR DISTRIBUTION WITHOUT WRITTEN PERMISSION
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esl'iC

BRI FEFBFERA / R—ayvtyr—

Webinar Luxembourg — Japan

JxEF— NIV TNLS -BF

Bob Lamboray R7 - FvRL—

Policy Officer, LSA N TV TFER BEREYE
BRINFEERS / R—vavera—

Strategic Advisor, ESRIC HERE T K /84—




esric

powered by LSA, ESA & LIST

ESRIC aims to become the internationally recognised
centre of expertise for scientific, technical, business and
economic aspects related to the use of space resources
for human and robotic exploration, as well as for a future
in-space economy.

ESRICIZ. FHEEROFEFRICEHLIRERM,. EXXR, BELLEDMRZED. BA - EARERIFEK

DFHEFICETIEBRNICROON S VWEFIEZE T IMEMICLESZ I ZBELTWS,

The creation of ESRIC follows a Memorandum of
Cooperation in the field of space resources that was signed

between ESA and the Government of Luxembourg In
NO\V/=1aaloT= @240 N S ESRICIZ, 20194118 ICESA (BRMFEHEE) sty T Lo BRFL O/

THBRSINE-FHEROAFICE T 3HAREICHKV, BRI,

It is part of the SpaceResources.lu initiative launched by
the Government of in 2016 with the aim to promote the
peaceful exploration and sustainable utilization of space
resources.

Zhiz, FEHEROFEMNAREELIFHRARLTEHZRET S L 2EHMNE LT, 2016FICHANILSL L
|¥7-SpaceResources.luBEKND—ETH 3,



esliC

@ SPACE AGENCY @ esa ESRIC was established in August 2020 by the
Luxembourg Space Agency (LSA) and the Luxembourg
Institute of Science and Technology (LIST) as a national

|NST|EH[T]%T”E’EEH{EZE§§§ ‘ L| ST @ innovation centre in the field of space resources.
It is hosted by LIST.

- ESRICIZE. 20204E8B Iz, WOtV T IVIERH B (LSA) ENIE T IV IR EEMARA (LIST)IZ&- T,
FHERPBOERA/R—avto4—LLTEISNT-,
Rt 2—IELISTIZE>TEESN TS,

esliIC

— N LA WA &

The European Space Agency (ESA) joined ESRIC in
' November 2020 as a strategic partner.

'*‘ _ ' ‘ EX = EE#4R8 (ESA) (X, 2020511 A IZEBR A9/ \—kF—&L TESRICIZSMLT=,
/ L3

4 '%\b.*‘ . . Other partners with a strong interest in this field, may
Fom ” s , join ESRIC in the near future to develop new ideas and
| ‘ projects.

ZORFIRVELEFTOZOMD /N~ b F—EH, BWER, HILWTATTRTOY I b2
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Research

Research is at the heart of ESRIC’s mission to
build a future in-space economy.

ESRIC will establish world-class labs and testing
facilities to undertake ground-based R&D along
the space resources value chain.

UHY—Fi3, FFROFHREFZHBET % £ L3 ESRICOER DL,
ESRICIZ, FEEFDNY 2 —Fx—2IliR> THER—XRDOARRAFEZITI 1=HIC,
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Knowledge EEEED

ESRIC will provide a source of up-to-date
iInformation on developments related to space
resources utilization.

ESRICIZ, FHERDOFZFRICHET 3ROV TORMIBERERET 5,
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Business

ESRIC will support commercial initiatives from
established players and start-ups, enable
technology transfer between space and non-space
industries and encourage public-private
partnerships and new initiatives.

ESRICIZ. &3 EPREZ— M7y 70EENLG7 O/ M 2XIEL. FHE
¥ LIIFHELZOMOEMBEZAIEEICL, ER/NSN— M=y 7T EFHLWBWA=ZDT
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Community

ESRIC will help to connect the space resources
community by creating an open and collaborative
environment to encourage dialogue and exchange

of ideas.

ESRICIEZ, A2 a=5—2aveT7ATT7ORBERET 578, F—T v hoiHH
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ESRIC will host key research infrastructure
required to develop new space resources
technologies.

ESRICIE, $ILLWFHERRTORREICHEL SNFZEELHARREERET 5,

This infrastructure will be accessible to
European industry and academia.

ZOEEIR. I—AYNDOEXRLFRVIATEZILDLLE S,

During the first phase, key infrastructure will
comprise various end to end oxygen
demonstrators procured by ESA (hydrogen
reduction, carbothermal reduction, molten
salt) and an optimised Dirty Thermal Vacuum
Chamber to run space resources

experiments.

B—BREOTELBEEIE. ESAICL > THRESNEKRABIV FY—IV FOBRETE
YA bFL—%— (KRBT, KRBT, BAE) &, FHERRREZRTIS7HIC
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ISRU Value Chain isrusya—sz-»
Analyze the ISRU value chain; define and lead collaborative end-to-end ISRU projects.

ISRU/NY a—Fz—2Z 5. BIANGIVRY—IVROISRUTA IIMVEEER. 8T 5,

Prospecting and Processing and Manufacturing and
Mining Supplying Construction
|dentify, excavate, Process / transform Manufacture
transport and handle space resources and components, repair
space resources produce, store and parts, and build
deliver feedstock and infrastructure using
consumables space resources

FHEROEE, KIE. . THERZWE/&ZRL, FTHEEEEAL T, avE—32 b O8E,
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Short term Medium term Long term
10 years 15-20 years =20 years
K
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ﬁ Raw regolith
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Enabled Rocket Life Infrastructure Equipment Bringing back
Applications refuelling ) SUE port ) ol ) ) resources
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9 Synergies between resources

ERRE DOEFRER

HERADFFH IR

echnologies
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Synergies between te

i

@ LU¥ EHBLIJ[
SPACE AGEHCY

© LSA

Core Areas

System engineering (ISRU), Supply Chain
Management, Economics, Technological innovation,
Interdisciplinary research & development
YRTFLTVYZTY VY (ISRU) ( ¥7 74 Fz—EE, BFF. BiiE#H. FBH

A A

Possible research areas

» Use case definition(s) for ISRU derived products
ISRURERZDI—R7r—RER

* End to end economic studies

Fv/8Y—=F vy 7OFE

A—F2y 7R

» Technology gaps assessment
* Road map development

BEIS R B ILA — N — 5 R
A2 —7 4 ADIEHAL

» Terrestrial spill-over analyses
* |Interface standardization
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S B e Core Areas

Geology, Mining, Robotics, Autonomous systems

. e O | Possible research areas
o e AR W% Geology and resources of planetary bodies
L " N W - _ _ BREGOHMBELER
: \ X |dentification, mapping and reporting of space
\ - : resources FEARORE. TELT B

Simulant development

iC o Mining and transporting of solid space resources

s ﬂ"‘ Capture volatiles ARTERARORGLEME
P BRICMEORE

4

Feedstock production for in-situ manufacturing

and construction A Fa— AL WISREDHO
ERERE

ATEIEG .
LUNEMBDU RE METTATE GF 861 4 LlET
SPACE AGENET Ak TECEHD BT
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Core Areas

(Electro-) Chemical process engineering, Material
science, Metallurgy, Water treatment and
management, Cryogenics

(BR)L¥TORR TS, HERE ASS KDBESLUEE, ER%

Possible research areas

* Reactor design and optimization for use in space
FETHEAYT S =ODORFIFOH BB

« Extraction of oxygen and metals from regoli
LIYR(RL)MoDEREEBE DML

» Volatile Separation

» Electrolysis and Regenerative Fuels Cell Systems
o _ BRARELUBERBEILYRT L
» Cryogenic liguefaction and storage of oxygen ana

hydrogen BER RIS U IR AR OB

« Transfer of gas and liquids in space
FHTORKLREOBE
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Core Areas

Additive Manufacturing, Rapid Prototyping,
Architecture, Robotics, Autonomous Systems

FTAT4TI=2T79F %07, SEVRTOMS(ELT, @5, ARy I, B#VRTLA

Possible research areas

FETOASTF>

Robust robotics systems with in space Bamdeidety

. : rels AE=BELZORYE
maintenance and repair capabilities T R4

In-situ construction processes

In space advanced manufacturing processes and

) . - g : FHTOBELANE IO EH
material properties verification T

Semi-autonomous/autonomous manufacturing,

construction and assembly processes
R BRNTNE BR AT TIORR
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ESRIC will develop a Startup Support
Programme that will support early-stage
startups in the space resources sector to refine
their business plan, attract their first customers

and secure their first investments.

ESRICIE. FHEEL 7 X—DHIERBORZ— 7P v 72 Y R— b B3XIETASS L
ERET D, CNRBOOESRRAT I %2UWEL, RUDER%Z5| 21T, REZHER
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The programme will be run together with ESA
and Technoport, the leading technology
Incubator in Luxembourg.
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The programme will be organised in three
phases building on each other. A first call is
expected in Q1/2021.
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5{3%.“ 2 Programme
- i}
LUXEMBDURG -
SPACE « 4 days event arou_n_d space resources
RESOURGE exploration and utlllzat_lon organised by
SRy A ESRIC, ESA and LSA in Luxembourg
w E E K e LI+t T LY TESRIC, ESARSUICLSAN T 2 F HEROFELF AICET 248
il ?,‘ o A
WEBSITE COMING SOON \
N O@S A At o _ 3 « Covers general, legal, scientific, technical,
' " business and economic topics
g s“,“\\i“ — 8 A BB E SRR ERDNE YO RED, —
\,.zz“""m » Specific focus on cooperation with non-

space industry

* Next event will be held in Luxembourg from
19-23 April 2021 in a hybrid format
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Knowledge management and sharing is key
P ————— for the long-term development of space
FUTURE MARKETS resources activities in the areas of legislation,
b science, technology, business and finance.

LD RR—UANHBOEE) EAF RS, HEPE BN ESRX FMOSHICBLTF
HERTHERPNICRRIEIL-OHDORL,

Knowledge around space resources utilization
will be gathered, structured and made
available to the community.

FHEROFAAICET HA#SNMESN ., #ELSh, 222 =T TRRATEDLSITES,

e
WEUXEMBOURG
SPACE AGENCY

This will support the development of new
business applications and mission-driven
research as well as supporting new public and
private partnerships.
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Thank you EZZEEEEE:

Bob Lamboray R7 - FURL—
NIV TLVITFER BRIEEHE
Policy Officer, LSA BRMFEHERS / R—vavera—

BEET KX~
Strategic Advisor, ESRIC bob.lamboray@estic.lu QSI Ic

bob.lamboray@esric.lu



