ESPI

European Space
Policy Institute

ESPI Yearbook 2023

SPACE POLICIES, ISSUES AND TRENDS



mailto:office@espi.or.at
https://www.espi.or.at/

‘ E : Yearbook 2023 - Space policies, issues & trends

TABLE OF CONTENTS
L @] ] YL P
1 POLICY & PROGRAMMES ... .ottt e e et e e e e e e e e et e et e et e e et e et e e e e et e et e eanaeeanns 1.
1.1 HighlightS iN EUMOPE ittt e e e e e s eeeeas 2
111 YGOGUOFGOFnOwYt | Y Y@Oda Ctudt FYOt Ljust FOn X' YTt LULjYt FY
SPACE EXPIOTALION .....veeeerecveeieeeaeasasasesesessneseseasasasesesessseeeessasasssesssssmsesesssssnssssssssmmmssnsnsssssssssssmmmasesnssesssnses 2.
1.1.2 EU Space Strategy for Security and Defence (EU SSSD) ........ccccoveeermereressmsmeescssesessssssasesens 5.
1.1.3 EU Secure Connectivity Programme IRISZKICKS Off .........couiuiiieeermmreeenecs e smseeeee e esseseeeseeeene A
114  EU Priorities and Budget 2023 -2024............cocurviieereeeememsnsesesseieesssssssasassesessinmsmsasassassesssssmnsasassssssssssens 8...
1.2 Space EXPIOration & SCIENCE  ....oovuiiiiiii et e e e e e e e e e e e e e e eeanraanns 12
121 LEO (ISS, commercial SPACE SIAONS) .......c.rviurererieeurmseesusessesesseeusasesusese s sesasastesssssss s smsssasesssssssssses 12.....

122 A Moon Race? Global powers vying for influence in lunar exploration —...........ccoeveeeeeeeseseeseereeennnnnl 9.

1.2.3  Mars, Jupiter, and deep space exploration and SPaCe SCIENCE  .......ccucveveeeemrmrereseeneseressssasasssesesssenes 26......
1.3 Access to Space - Launchers & SPACEPOITS  ....ciiieiiiiiiiiiieeiiiiiiee e 31

131 GUl t 5 00LYCgGUFLUOI YLI GLJjGLIYGFYTUCCYOTTOLundeiwyl i Ys | t t |

fOr fUtUre EUrOPEAN SOIULIONS  .....c.cviuveerieeeemsecarases et eesemseseasase s s seemsesasase s semsesnmse e s s sesmneesnmseseses 31..
132  International dEVEIOPIMENLS  ......c.oiieiuiiriieermreeeures et ieesmseeases e iessasessas s santesnas e et nanesnassseen 40......
1.4  Space, Security & DEfENCE  .....ovviiiiiii i e A3
141  DevelopmentS iN EUMOPE .......ccocoiieviieeeeeeememsasessssseesssasasasassesessinnsmsasasasassesssssmasasasssssssesens SRS \C T
1.42  Developments BeYONd EUMOPE  .......coccuriiuieeemreeesmnesee e seemsessmses s sesemsessmse et sesmsessmssseses 49..
1.5 Space Safety & SuStainability  .......oouiiiiiiii i e 5.7
151  DeVvelopmMENtS iN EUMOPE .....cccvcvcieeieieeeeeeemsmsaeeseseessmsasasasassesesesessasassssssssesssssnssasasssssessssssssnsssssssanssssesseens 5.
152  Developments BeYONd EUMOPE  .......cociriiuieereeesmnetee i seemseesmses s sesemsessmss et sesmsessmseseses 59..
1.6  Space for Green & Sustainable SOCIEIES  .......ccooiiiiiiiiiie e 6l
1.6.1  Multilateral dEVEIOPMENLS  ........ccucuieiiieeecseeeeesee st sesesesssnesseessssesessensssase s s sensnsnsmsasassessessnsasasasasssessasned al......
1.6.2  DeVelOPMENLS INEUIOPE .....ceciiieieeeisceeaseeesmsesees s seeasesesasese s es s asessesases e shsasastsasss e s sbsanastesanssssnen 62.....
1.6.3  Development DEYON EUIOPE  ....c.coviiieiieiceeeememensaseceet et smsasasasassesese e smsasasssssssssssssssnsassemssssnssseses 65...
1.7  Space Governance, POLICY & LAW  .ooooiiiiiiiiiiiiiieeiie et e e et e e e e e e e e e e e e e e e e e e e e nan ] 69
171  New space policies, [aws, and SITatEIES  ........cvruruirercrereremseee s sseessmseesmse e smseseaeseens .69.....
1.7.2  Governance changes, new appointments and budget allocations — ..........cccceeurveeenerneeenne 76..
1.7.3  New appointments at key positions in agencies and INSHULIONS  .........cevererererceereeeeeenenn. .80.....
1.8 International and bilateral collaboration in SPace ... 82

1.81  Multilateral cooperation and INIALVES  ........cccccueururieeeremrereeeee et eesssmsmsasese e reessmsmsmse e e e sasasmse e 82....




‘ E : Yearbook 2023 - Space policies, issues & trends

1.8.2  Bilateral COOPEIALION S.......ccccicueureresmsasmsesesssessssssasasassssssesssssasasasasassssesesssasnsasassssssesessssnsasasassessesess 84
1.9 Rising Stars in 2023: Spacefaring Nations & RegiONS  ......c.ocoiiiiiiiiiiiiiiir e 91
19.1 India affirms itself among science & exploration (SUPENPOWEIS  .....ccccveceererremrasmsaseseseees L9l
19.2 Regional Competition Leadsto p rogress across the GUIf region ...........ceeoeeeeeeeeeerersisesesssseseseeeseeas 9%....
1.9.3  AMICA SIEPPEU UP IN SPACE .....cevririeerisieeurmsesasesees s seeusastsasessss s seeesastasastss s shssmstsuns s seessastsansssesas Q.......
2 INDUSTRY AND INNOVATION ...otuitiiiitieiteeit ettt ee et e et e et e e et e e et e et e e aa e et e eaneeaneenneernsesneesnnanen 103
2.1 Space Industry Highlights & TrendsS  .....eeeiiiiiiiiiiiie et 104
211  Verticalization: Bringing the benefits of space into new economic domains ..104.
2.1.2 Developmentsinin -orbit servicing and in -orbit asSemMBbBIY ..........ccccviriceerermreseneiee e eesasmseeees s 111
2.1.3  Space cybersecurity in high demand ... iceeeeeeeee s ceeeeeeeeesnee et eeeesmsmsas s eesasas s s s 119.....
214  Satellite CONSLEMALIONS .........ceuieierireeermreeeesesce s seeesaseeee s ase s saseess s nesesasess s e enantss e 126
2.1.5 Notable developments in the use of space to support the climate transition ..136
2.2 Other Outstanding DevelopmENtS ... e e e 143
221  Promises of Space NUCIEAr PrOPUISION .........ccriieriormreesusmeessescessmsesssmsssssse s esmsesssmses s resssesssmsessseas 143....
2.2.2  SPACE-DASEU SOIAr POWEL .......c.ceiiiieeeeeeeeemenes s eesesasssasasseseseensmsasasasassesesssmnsasasssssssesesssnssnssssssssssss 146....
2.2.3  Conflicts worldwide spark new demand for GEOINT SEIVICES  .....cccueuiieemmeerereeesesesessesesesesnsnsesens 151....
224  Arificial Intelligence (Al) is making its way into the space SECIOr  ........ccvevrevreeeemreeesennn. A54.
2.25  Commercial spaceflight: from launches, over space stations, to the Moon .189..
2.2.6  New digital platforms emerge to process EO data .........cccvevvveemrerereemreseseseeeseseseeneneeens .A167..
3 GLOBAL SPACEECONOMY ...uiiitiiiiiiii it e e e e e e e e e e e e et e et e e et e e e e e e eneenneeanaeas 169
3.1 Overview and Main iNAICALOIS  ....oiiuiiiiiiiei i e e e 169
311 Commercial satellites and IaUNCRES  ..........ccoiii e e .A73...
312  COMMENCIAI TAUNCNES .....oiiiiieiesreeemreeese et sttt et 174
3.1.3 Commercial satellite ManUACIUNNG  .....c.cvcvcvieeieieeeeeeeeensc e ceseeseesense st eesesesmsmsass s enemsasasanas e sesesan 175....
314  Ground stations and EQUIDIMENT ........ccccceeeiiieeeeeeememeesesss e essssasssasassesesesemsmsasasasassesesssmasasasssssssesens 175
3.15  Space ProduCtS AN SEIVICES ......ccceueireerermrmrmeeeeesteeseseasasasmsestessesssssasasasessssesesssasasasasasnesseses 176,
3.1.6  SPACE INSUFANCE SECION ...cvcueuiriiersieeeenessssaseseseseeesessmsasassesesessasasasasassssesessssasassssssasssssssssnssssssesenssssses 178.
3.2 Institutional SPACe BUAQELS  .....uiiiiiiiiiiiiiiii e 182
321  Global overview and EVOIULON ..........cocvrereeeeemreeeese e sseeesmsessase et seessmsesase e seessmsesasssens 182
322 SPACE DUAGEL PEF COUNIIY  ....eeeeiceeicieeeeessase s eee e eessase st s eees s s ane st eet s s s ns s emnt et ess st sen 185...
3.3 EUropean SPacCe DUAGELS  ....eeiiiiiiiiiiiiaiii ettt e e e e e e e e e e e e 189
331 Consolidated European Space DUAGEL  .......ccceiuireeceemreeee e seesemseee s seseessseese s ...189...
3.3.2  National SPACE DUAGELS  .....cucururiiriiiemrieeeeeeeees st semsmseseeese e semsmsesseesss e semsmseetesens e .190...



‘ E : Yearbook 2023 - Space policies, issues & trends

3.3.3  EUIOPEaN SPACE AGEINCY ...ovcierviuiriiimresessssesssessessesmsasssssssssesesnsssssssasssssssssesmsssssnsassnssesesssesassssssasasssssesen J9l...
334 EUIOPEAN UNION ...oiuiiiiteeieeeusmseeases et seeesmseesss e setesmstesas s et sntssmsts st sntsnmnesass et ...195....
.35 EUMET SAT ..ot tmersesees st sassseseeses e e e memsas s e e e e s £ s em e s s st e sememr s e ee s 198.
3.4  European space eCoONOMY STALISHICS  ..vvvviiiiiiiiiiiiiiiiee e 200
341  European space manufaCturing iNAUSITY  .......cceueeeureureecammseeceses e smsenssese s e nessasesssenes 200.
34.2 European GNSS and EO SECION ........ccccueuruieemrarmreseessesessssasasasasssssesessssssasasasssssesssssnsasasasssssesees 203
3.5 Global Private Space INVESIMENT  .....coooiiiiiii e e e e e e e e e e e eaea s 205
351  Global INVESIMENE AYNAMICS  ....c.ovuieeereeierimreecsmseeessescessasesesasessses s sessasiss s enmssasesssssses .205..
35.2  Global distribution Of INVESIMENT  ........covuiviiieeeemsesreeemser e semsessessesessr e essemss e sesnsemsss e 207
4 LAUNCHES & SATELLITE S, iiuiitiiiteit ettt et teeteeeteeet e eteest e stasetresneatestneernessneenresnresnenen 209
4.1 Global space activity evolution 2010 2023 ........uuiiiiiiiiiiiiiiiee e 209
4.1.1  Launch activity eVOIUtION DY COUNITY  ....ouviieeceeicteceeeesessere e cesasasseseese e seesesasnsnss e neenanmsasasseseseen 210....
4.1.2  Spacecraft Ot QN0 MASS .......ccccueuiiiierrsrereesee e sesreseseseesseses s sesesesssssnsss st seesesnsmsasassssesesensasasasassssesesen 212....
413  Space MISSIONS AN MAIKELS ........criuieiiriieerureeesmseeeeeeesaseessssse et ssessmssesss s setsasmsssass s .214..
4.1.4  Spacecraft manufacturing and procurement DY COUNITY — ...ovveevcvceeccememeeseeee e esseees e 217
4.1  Global space ACHVILY IN 2023 oo a e r e 221
AL5 2023 OVEIVIEW .....covrieierieieeuseeesasesessesseesasessasases et es shsasessasasts et ss thusasetsastss s ssshsasantasants et ssshsanantsantsssnen 221.....
4.1.6  Launch activity iN 2023 ........ccocuiiiieieeeeememearanes et smsssasasasassesesessmsasasasassssssessssasassssssassssessssnsnsssnsessnssssses 223
4.1.7  Spacecraft launched in 2023: customers and ManUfaCIUIErS ........ccooveveveeeeecememsses e eeeesssassesesenes 221.....
418  Spacecraft launched in 2023: MisSIONS and MArketS ...........ccccreeereseeeseeenessesesmseeeseeens .229..
419  ESPIDatabase AefiNIIONS ..........ceieicrmmrercrmrereesiscessmsesesaseses s cesasessasasesessessessasesasasesesssssessasessasasesessssne 231....
4.1  Space activity highlights in 2023 ... 232
411 Noticeable MisSiONS and PAYIOAAS ........coeeiuieerrreeersmseesiesesasessssaseee e sstessassesass st smssesass e 232
412  First [aunChes @nd SUCCESSES ........c.ruiuriiuecammreecrmseesseieesasmsssassie s ssesasmsssass e ssnesssmsssassscses 236.
413  Some noticeable fallures iN 2023  ............ccoiieerrercermneree i ceemsesesmse s sesemseesmses s seemseenasesess 238

N 1 T TP 240



‘ E Yearbook 2023 - Space policies, issues & trends

FOREWORD

Dear members of ESPland readers in Europe and worldwide

| am pleased to introduce to you this 202 3 edition of the ESPI Yearbook. This
long -established annual publication has gained a reputation over the years for
being a reliable source of information and a useful tool for monitoring the
development of the European space policy and programmes in a global
context.

2023 was a ground-breaking year for the space sector
globally and also for ESPI: In the frame of our 20th anniversary
which we celebrated in a great high -level event in the
Austrian Parliament in September 2023, we launched our ESPI
2040 Policy Vision pas gL OYTt | YOI t Ljs Ol Gu
_OFOI ¢ U &SPF 2040 proposes a vision for Europe in
space, outlining how space can provide solutions to respond
to unprecedented global challenges and how space can be
an inspiration and catalyst to tackle its challenges. ESPI12040
defines a goal for Europe in 2040, and the ESPI

t OFng Yut YLjisst I uYuUGLjYdziLjGt FW'Y
achievements to engage in the space revolution,
GFnYgTTGl YGUI + 500LjYI 1+ COYYgLYd YL
world. ESPI2040 emphasises the policy impact of
space and underlines its transformative n ature,
which affects all aspects of our daily lives,
OLt Ft 84 0OLJjYgFn'YGUIl t500LjYnGtdugcC’
addresses policymakers and institutions, industry, economic actors and finance, academia and the
scientific community, and the media: aspiring to contribute to an open
debate on a bold vision, with concrete and ambitious goals and an
implementation that delivers tangible results.

C‘E.SPI

ESPIG
® Space for Prospority,

# Peace and Future
Benerations

Credit: ESPI

Credi: ESPI

. . . LA L. . Er.npowe‘ribn‘gkl EL‘J:I'D‘D”E
Moreover, ESPIstepped up with numerous actions in Ga O I8 actiyity in Space and Beyond
lines (1)research, (2) engagement and (3) education related to our 5 ©
| OLjOg !l LUYUtsdLLYp_ | OOFYUYaluLugdFg /e 4
YGRS CHt Il gulGt FYUYaLGOFLOwWY Yk FnlLjal B8
2023. An overview of our activities in 2023 can be read in the ESPI
Annual Report 2023 v a new ESPI publication.

Nl oWYYpao
WM FWYYNGFg

With this new issue of the Yearbook for 202 3, we aim to meet the
expectations of our readers and we invested substantial efforts to
ensure a consistent overall coverage of the 202 3 space activities and
related developments . The purpose we pursue with this publication is to highlight the evolving
position of Europe on the international stage and put forward the trends at work that deserve to be
considered in the further development of European space policy. The Yearbook is part of our
mission to promote European space policy globally.

Credit: ESPI

2023 was the Moon year , with the Moon race (re)surfacing after a decade -long hiatus . India stood
out most notably as the rising power - being G UOYT (| Ljag YFgudt FYut YCgFnYt FYGUO"
the Chadrayaan-3 mission, Russia failed to land Luna- , Yt FYUUO'Y § 1 twhileLjapani | TgLOW
launched the lunar lander mission SLIM. Meanwhile, the U.S. and China have boosted their lunar


https://www.espi.or.at/wp-content/uploads/2023/09/ESPI2040_FINAL-Copy.pdf
https://www.espi.or.at/wp-content/uploads/2023/09/ESPI2040_FINAL-Copy.pdf
https://www.espi.or.at/wp-content/uploads/2023/09/ESPI2040_FINAL-Copy.pdf
https://www.espi.or.at/wp-content/uploads/2024/01/ESPI_AnnualReport2023.pdf
https://www.espi.or.at/wp-content/uploads/2024/01/ESPI_AnnualReport2023.pdf
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golrdudt FLIYGFYgYlI gLOYI OuGOOF YLjOO®b (i RRSYpiojeat énd fhg .81 Fg C Y5 ¢
Artemis Accords v with several new partners joining the two initiatives in 2023.

For Europe, 2023 was marked by the launchercrisis: aT il Gt U0l Yn OCgAYt TY I GgFOY, WY |
in the summer of 2023, and due to this situation, the unavailability of a European heavy -lift launcher

in the second half of the year. Moreover, the Vega C launch failure  at the end of 2022 was followed

by an investigation resulting in the unavailability of Vega C. Moreover, Germany, France and Italy

discussed a new launcher procurement and development process for Europe, which was

presented at the Europe an Space Summit in Sevilla in November 2023 . Europe celebrated the

inauguration of two new spaceports on Northern European territory : Esrange Space Center in

Sweden and Andgya Space Center in Norway.

With regardto Kk UG &g FA YLjs gL OYOns Ct | gudt FéBrviesl, buswlhips vuckd dzi dzOn Y
action or reaction to the recommendations  of the Report of the High -Level Advisory Group on

Human and Robotic Space Exploration for Europe . Concerning LEO Exploration, European states

participating at the Space Summit decided to start a cargo transport competition  and ESA signed

an agreement with Axiom Space and Voyager Space for the involvement in the commercial LEO

stations.

Moreover, tw 0 European space science missions were successfully launched in 2023: the JUICE
BG LjLjdt FYut YOnAsCHt | OYzUusGuOl OL'YGLAYS8t Y FLIYOFn YuUOYGULCGn
In 2023, UOY: t GFLGCYt TYuUOYGo Yt §gdzOYuUOYTUFgCYgssl|t dzgCY

connectivity programme for 2023 - ' WYUGUOYyYkFTI gLjgl GLadal OYTH 1 Y@OLjG Ci
al0Lul GUAYI AYaguOCCHUOwYk k @k a1 EUHacGION: makingpipdess Qandval U O'YC ¢ Ljt
consortium of European industry was formed to build the multi  -orbital constellation. Moreover, ESA

and the European Commission signed a contribution agreement.

The war in Ukraine , with its implications for European security and defence , and the role of space
continued to be in the spotlight. In March 2023, the first ever EU Space Strategy for Security and
Defence was tabled by the European Commission and the High Representative Josep Bor  rell. In
November 2023, the Council of the EU released conclusions on the strategy.

The Yearbook is structured in 4 chapters:

6 Policy & Programmes outlin es the developments of public, governmental & institutional affairs,

6 Industry and Innovation gathers prominent announcements related to space industry
evolutions worldwide and promising progress  in technology development

6 Global Space Economy collects indicators relevant to the global space economy

6 Launches & Satellites exploits ESPldatabases related to launch site activities

Beyond the monitoring of news and developments and the identification of the key trends and
events of the year, we report about the major news on a monthly basis in the ESPIInsights and
analyse selected key topics in various ESPI Publications, such as the ESPIA G | O L. Befrspeotivgy,
ESPIPolicy Briefs, and ESPI Reports.

The monthly ESPIA (i | O L Bdrspeitives” analyse major developments in the space sector , and
relevant ESPI activities that are contributing to and boosting European ambitions as well as  highlight
how Europe is positioned in the international context .


https://www.espi.or.at/insights/
https://www.espi.or.at/perspectives/
https://www.espi.or.at/briefs/
https://www.espi.or.at/reports/
https://www.espi.or.at/perspectives/
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With regard to developments in Policy and Programmes , 2023 has been quite remarkable with:

0]

(0]

The revived Moon Race with India, Japan and Russia have launched missions to the Moon, and

India was the first nation to land in the lunar south pole region with Chandrayaan -3.Moreover,

the U.S. and China progressing with and competing to find allies to join their Moon programmes

Artemis and ILRS.

GUultsOoLjYUGt UCGt UULjYGH F YLjs ¢§laudcl 6f JWCEtmisgjon to Uupiteigafdn YLjL G OF L
launch of deep space telescope Euclid

The European launcher crisis and absence of European access to space: no launch vehicles

and transformation of future launcher procurement towards more European internal

competition, while European spaceports progressed and were inaugurated (Esrange, Andgya).

551 1dzgCYt TYuUOY GoYaoOLiul OY:t FFOLudGdziuAY Olttl goeald
KFuoll Lt FFOLUGAzGuAY§Fn YaOL AIEGrépdaly indusifya Gonsoriigi ivasO w 'Y k k @k a
formed to build the constellation, and ESA and EU signed a contribution agreement on IRIS2.

Increased European ambition to connect Space, Security & Defence v the release of the EU
Space Strategy of Security and Defence and the first steps of its implementation.

The UK rejoined Horizon Europe and Copernicus : the dedicated UK -EU agreement was
approved by the Council of the EU .

Rising Stars: India, Gulf nations and Africa step up in spac e.

Regarding the space industry , 2023 has also been quite vibrant with the advent of major
initiatives that  will have an impact on future public and new private initiatives

(0]

Developments in verticali sation of Space v space in other industry sectors: in 2023,
developments were visible mainly in  the maritime, automotive and biotechnology domains , but
also in energy and terrestrial transport . In particular, 2023 saw developments in in -flight
connectivity, satcom for automotive and space for maritime safety and sustainability.
Developments inin -orbit servicing v including in ADR, in-space refuelling, Docking & RPO, and
Last Mile Delivery.

Developments in space cybersecurity v including commercial space cyber security providers
and quantum key distribution and post quantum cryptography. Having received a boost already
GFY ' YGFYCGt Uu'Yt T'YBU LjLjdSAT d5Mitelnbtviork (2023 gal eohtinuedye G g a g o o
developments and increased efforts.

Developments in space -based solar powe r: in Europe, ESA awarded concept studies for
commercial -LjL § COYa9aO0YsCgFuUL'YUFnOIl Ya2 ~ @k inyowermnéiyo| Y¢§ CCt
funding for made -in-UK SBSP technologies and European companies such as Thales Alenia
Space and DCUBED progressed in SBSP. Beyond Europe, the U.S. and China especially
progressed in R&D for this technology.

Developments in space nuclear propulsion :the U.S. is leading the emerging space nuclear
propulsion market. NASA and DARPA announced a partnership to showcase a nuclear thermal
rocket engine in space, a pivotal advancement for NASA's manned missions to Mars on the
DRACO programme. In Europe, ESA isinvestigating multiple studies of innovative applications
of nuclear propulsion for deep space exploration , and on the national level, the UK is pushing
for this technology. Furthermore, Russia announced that the planned nuclear -powered space
tug to remove space debris is scheduled before 2030.

With regard to the Global Space Economy , the following numbers characterise 2022 and 2023 :

(o]

The Global Space Economy in 2022 is estimated at $385 billion (SIA) and $546 billion Space
Foundation) and is comprised of 4 indicators: (1) Government Space Budgets, (2) Commercial
Satellites and Launches, (3) Ground Stations and Equipment, (4) Space Products and Services.
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6 Withregard to institutional space budgets |, the dedicated section gives a global overview and
evolution and lists the space budgets per country. The total governmental budget for space
programmes in 202 2is estimated to be $101.8billion by SIA/Bryce, $ 118.6 billion by the Space
Foundation, and $ 103 billion by Novaspace .
6 With regard to the European space budget , the dedicated section gives an overview of the
consolidated European Space Budget valued at 4”3,853 million in 202 2 and its components ,
including the national space budgets, as well as the ESA, EU and the EUMETSAT ones.
6 The sections include European Space Economy Statistics , the European space manufacturing
industry , and the European GNSS and EO sector. The European space manufacturing industry's
final sales decreased by 4,1% to around ®* 257 million (2022). The European EO sector sees
ngug Yl OdzO FOD Gilljov ¥ I dlobal share) and value-g nn On YLjO!l dzi L O 'Y dzOF G OLj
million (15% global share), while the _ ©a a 'YLjOL Gt | "Yn Odzi L 18 bjioh @axOdgrobad Lj'Yt T Yk
LiUg ! ONYY Fn YLiOI dzii32 Billipiv(1Pogdpaiskiats)yt T Yk
6 Finally, the section analyses the Global Private Space Investment ,including g lobal investment
dynamics, and global investment distribution (based on ESPI Space Venture 202 3 Report). The
Global investment in space ventures in 2023 Ut U § C € GillioN Ya 32% decline from the
51 Odzit G Lj'YAOg8hilibjiys Og b 'Yt T 'Yk
Regarding launches , 2023 is characteri sed by the following numbers and launch highlights:

6 221 launches conducted in 202 3 (#19% compared to 202 2), thereof 10 launch failures (which
makes 4,8% of all launches, 19 spacecraft)

0 2889 satellites launched (6% compared to 202 2), 2840 of which were launched into LEO, 7
into MEO, 32 into GEO and 19 into other orbits.

6 The majority of satellites launched in 202 3 were telecommunication satellites (7 6.2% of all
satellites launched , 77% of the mass launched)

6 Top 3 launch countries: 1.U.S., 2. China, 3. Russia

6 Launch highlights of 202 3 include for Europe the launch of the JUICE mission and the launch of

the Euclid mission, for the U.S. the two starship launch attempts, k Fn G g 0 Lj'Y§8t et YCgFn G Ft ¥

In a nutshell, and from an international perspective, 2023 kicked off the Moon race between global
space power s, while mark ing the year of the European Launchers Crisis with no heavy -lift launcher
availability in Europe . Highlights include the launches of the two space science missions JUICE and
EUCLID as well as the swift developments related to  the EU Secure Connectivity Programme . While
most of the political and programmatic focus has been on resolving the launcher crisis, including at

the Space Summit, Europe must also give more attention to the use of space, space exploration
and security & defence.

I hope you will enjoy reading this publication as much as we did preparing it . | would be more than
happy to receive feedback on how we could further improve this publication to your needs.

Sincerely yours,

s

Hermann Ludwig Moeller
Director , European Space Policy Institute (ESPI)
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1 PoLICY & PROGRAMMES

2023 saw various developments in space policy and

Space as an Asset  Security & Defence Cxploration & Science

programmes , which can be broadly categorised in ‘,‘éj

GaodkoLjiY, Y I OLjO gspdci@lyyia thé idds

vertical themes (1) Green & Sustainable Societies, (2) l[

Security & Defence, (3) Exploration & Science, and
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1.1 Highlights in Europe

2023 highlights in Europe include the European Space Summit, the release of the first -ever EU
Space Strategy for Security and Defence, the approval of IRIS 2 at EU level.

1111 Zei tenwendet or a Refoond anfaunoher criBiebut poned:
limited attention to (human ) space exploration

The Space Summit held in November 2023 in Seville has been one of the milestone s for signalling

European ambition in space, after ESA CM22 in November 2022. As a n impulse to push ambitions

in European space exploration and with clear recommendations for Europe, the High-Level

Advisory Group (HLAG) on Human and Robotic Space Exploration for Europe released the report

Revolution Space in March 2023.k F 'Yl OLjst FLjOYut YuUOYf ~ _0LjYl OLt ©80Fngiu
of human space exploration in preparation for the Space Summit in Seville, ESPI and the Boston
HFLUOCUGFt Y_ 1t UsYK9: _AYGHI bOnYt FYGUOYLUUNAYPS§t |1 OYUUQF
GnsCtl gudt FYUut YGOs5t GOI "PublsRey ih INovénbé Y 1033 Y\Gile It hesSPaoeY

Summit put more emphasis on the European launcher crisis , it also laid the ground for the

European Commercial Cargo Competition based on one of the HLAG recommendations.

Revolution Space: Europe's mission for space exploration v recommendations for ESA towards
the space summit

On March 23rd, the @Ost | U Yp@Odza Cliudt FYasgl §GLjLjGt F-
asgLOYGns GR Y@UWIGiH sFQO Lj'YLiGguOYgFn YT U SM={="e][Ih{le] s IO YON s Ct |
was presented to the 31 5th ESA Council session in Paris and released
to the public .2 The report is based on the work and reflections of the
High-Level Advisory Group (HLAG) on Human and Robotic Space
Exploration for Europ e. The HLAG, which included 12 high -level
representatives from industry, government, academia, and civil
society, was established in the summer of 2022 following a mandate v
givenby the Ga Y: t GFLGCYYut Ysl t dzinOYyF @
assessment on the (1) geopolitical, (2) economic and (3) societal
| OCOdzg FLOYt TYUUOIFYIFn'YI + I} UGLEBRs  TCredichiacEsa ~ Gt FYTH I
supported and accompanied the HLAG in their elaboration of key

messages and recommendations for the report. 2

The report highlights the strategic importance of independent European access to space and the

absence of European independent human launch  capabilities . It argues that human space

exploration, and spaceat Cg |l t OWYgl OYUFnOl t+ GFt Y'Yl Odzad CliudGt FYYGUGL
The report covered human and robotic exploration : both essential for an autonomous exploration

strategy. It notes that Europe 0 Lj'Y't dzO| lorOi@iéirmpfiohad Partners threatens its future as a

credible global economic and geopolitical  actor.

Therefore, the report claims that Europe needs to significantly increase its investment in exploration
and develop its own human spaceflight transportation capabilities to secure and foster the benefits

of a booming space economy. It argues that Europe must adopt a new procurement model,
allowing industry to innovate while cutting costs. Furthermore, the report highlights the exponential

'@0dad Chudt FYasgLOXYGUI t 5 00Lj'Y§dLjLjGt F YTlLevelYiavisgryGhoMG onHah andi Gt F WY'Y@Ost | U°Y
Robotic Space Exploration for Europe, March 2023

2 Independent advisory group presents report on European space revolution to ESA, ESA, March 2023

3 Report of the High -Level Advisory Group on Human and Robotic Space Exploration for Europe, ESPI, March 2023
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growth of the total value of the global
space economy , stating 0t Ug 4 Yyu U

of inaction would far outweigh the % 0 @esa
necessary investment to establish Low Earth Orbit cargo vehicle @ ° Py

Europe as a strong and independent LEO craw vobicde ) ® ®

) . -, Lo LEQ space station . . Columbus module on 155
Lijs g L O Y.gHistsugdesis that greater
investment in space exploration will Super heauy launcher to Moon @) L o

. . Crew vehicle to/from M it . . European Service Module
help attract top talent, maintain @ P _— ®- Gatoway moduies
excellence, and unite Europe through a o 0= @
Lunar surfa = @ [ ] @ Argonaut lunar lander

grand vision. It is argued that greater
autonomy in space will make Europe a

* Not required in the Inspirator draft architecture . Mot avaiable . Lead/mastered Coniribution
stronger and more attractive partner tetyetparf e current seensre
for |nte I’I’latIO n al Cco0 pe ratl on. Figure 1: Where does Europe stand in space exploration - Con-mtaxiue capabiities by 2030 (Source: ESA)
Credit: ESA

The Revolution Space report considers

GULOCT NigsYWLGYHBDw YTt | YGUI + s OgFYCOgnOl LjYut YgLU'YFt GYJFn YF
The report culminates in a set of recommendations directed at ESA & Europe at large, calling

relevant actors to act:

1.Visionary

O«

Establish autonomy in space capabilities.

O¢

Extend leadership in space applications and science into exploration , with sustainability as the
differentiating factor.

6 Increase public investment to catch up with the global space economy by 2040.

2. Differently

6 Boost entrepreneurship and intra -European competition to stimulate the transformation of the
European ecosystem and ESA .

6 Pursue symbiotic public -private partnerships with an increased risk and reward -sharing culture

6 Integrate bottom -up industrial and academic innovation, and lead in international partnerships.

|

. Now

6 Need to act now, despite current challenges as postponing will increase the gap between
Europe and international space powers (U.S., China).

6 Address and respond to security challenges and security and safety in space.

6 Ensure reflection of European values in its strategic culture for space exploration and secure

Gl | t zalinlipternational governance discussions.

The HLAG call ed on ESA to prepare for the 2023 Space Summit:

6 Transformation and Invigoration Plan of the European space ecosystem and processes
including the quantification of the induced and catalytic economic impact.

6 A scenario for anindependent and sustainable European human landing on the Moon in the 2030s.

6 Proposals for new transformative European space flagship projects for the 2030s and beyond.

To evaluate and consider the recommendations stated in the report in preparation for the Space
Summit, ESA set up a Council working group to review these recommendations.

European Space Policy Institute (ESPI)
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GnsCtI GFt ' YGUOYGGENnOlI YI OFOTGULIYt TYLjsgLOYOWoedad agyuldt F'Yut
Space Programme: The Value of Space Exploration to Empower the Future of Europe WY

kKFYl OLjst FLiOYUt YaUOYf ~ _0LjYl OLt ®8O0OFnguGt F'Yut YiguinAyuU
preparation for the Space Summit in Seville , ESPI and the Boston Consulting Group (BCG) worked

onthestudy Y&t | OYUUgFYgYasgLOYOItt]l g880XYi UOYegCuoOYt TYasyg
AGUal OYt TfvmWmardhsir@ldlovember 2023. 4 The report addresses the call in preparation

for the Space Summit by the HLAG to plan for the transformation and invigoration of the European

space ecosystem and processes including quantifying the induced and catalytic economic impact

of space exploration and human spaceflight.

The study was funded by ESA, as an independent assessment performed by ESPI and BCG. The
report provides the findings quantifying the induced and catalytic economic impact of a bold
European Mission for Space Exploration. The report analysed benefits that Europe can gain from

space exploration, encompassing (1) Direct, indirect, induced, and catalytic benefits ; (2) Cross-
fertilisation benefits within the space industry ; (3) Significant broader improvements and
outcomes for the economy and society at large . The development of core space exploration

capabilities is pivotal to unlocking cross-fertilisation effects for the space industry and, therefore,

enhancing value generation for the broader economy and society.  The report states that space

expCt I gudt FYUGL'YGuUOYst uOFudGgCyYut YLI OguoOYguyYCOgLjuYOIHn, .
average of ~90,000 FTEs in Europe between 2025 and 2040. The investment in space exploration

is estimated to generate a large share of total benefits (~60%) and to enable catalytic effects,

accounting for the remaining proportion (~40%) of cumulative impact. Additional sizable benefits

are expected after the 2040 time horizon as the emergence of future markets

The identified benefits could only be unlocked through a significant step up in GUl t In@estinew.

Particularly, the underlying assumption is that dedicated funding for space exploration  will grow
TItoyYuUOYLUl |l OFuYlGFdzOLiuSOFu Yt TYCOLjLfiYUUGF'Y®” YI GCCGt F'Yu
Lt 886G ud8O0Fu 'Yt TYDH, ' "Y-ROGiiGIE iotizpr Yidaging totaQrivtiplier effect of over 5

times the total budget. These resources would be deployed to design and implement a European

Space Mission establi shing an independent European presence in Earth orbit, lunar orbit, on the

Moon, and beyond, including a European Commercial LEO Station, cargo and crew capabilities for

the Gateway and the Moon, and sustained presence on the lunar surface.

Preparation of a new approach for the future European launcher stowards the Space Summit

Meanwhile, the European launcher crisis and lessons learned for the future of European launchers
received more attention and in 2023, France, Germany and Italy worked on a concept/roadmap

Tt 1 'YGU luture 0 the Jadiicher  sector towards the Space Summit in November 2023. The work
was kicked off by the signature of the Joint Statement by Germany, France and Italy on the future
of launcher exploitation in Europe at ESA CM22 in November 2022. The Joint Statement grants a
renewal of public funding to equilibrate the Ariane 6 and Vega C institutional and commercial
exploitation and calls on ESA to review the legal framework governing the European launcher
exploitation scheme ° Milestones of the trilateral work in 2023 towards to Space Summit include a
Progress meeting at Ministerial Level from France, Germany, and Italy in May 2023, and a Status
Report to the ESA Council in June 2023. This is outlined in more detail in the subchapter 1.3Access
to Space .

4 More than a Space Programme: The Value of Space Exploration to Empower the Future of Europe, ESPI/BCG, November 2023
® Ministers from France, Germany and Italy signed a Statement on the future of launcher exploitation in Europe, November 2022
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Space Summit 2023 in Seville

Gesa

On November 6th, the European Space Summit 2023 took
place in Seville , Spain, gathering Government ministers
| Os | OLjOFuUGFt YGa 0LjYsoarl Ol va /—\ guoLi'YyJ
Cooperating States resolved together to strengthen b
GlUl t 5 00 LjYLjs ¢ ETh&SQu@itivasicamprised of
the ESA inter-ministerial Council Meeting and an informal
EU ministerial meeting on competitiveness (space). The ESA

ESA Council Meeting was chaired by Anna Christmann,

Federal Government Coordinator of German Aerospace Policy and hosted by Spain, the ~ Council of
EU Presidency.

European access to space and in particular, space transportation was a core topic of the Summit.

CauuUvYI Ot gl nyut YGUI t 5 00 LjYT Garmdnyd Fraiceiafd ltdlyGignatsaltriaterall OO OF 0 W'Y
agreement on European launchers with f G Fn § 80OF U gCYst GFULjYTt I Yo UOYlI OCglFL
resolving long -standing disputes on the availability of launches and related sites. The defined space

policy covers the financing of launchers . IF ' Ys gl LG Cgl WwYuUOYgt|l OO8O0FuUYGGECCY
financing per year for the Ariane 6 launcher in exchange for a commitment to an 11% cut in cost .

Ariane 6 will be awarded at least 4 missions from public institutions per year and the Vega C

launcher will get at least 3 launch missions per year. Moreover, France, Germany and lItaly will

support the launcher programme for an additional 1,5 years. In total this results in an increase in the

number of guaranteed launches for Ariane 6 by 15 to 42 by 2030. 7

Moreover, in order to boost European space exploration and as a potential first step toward

developing a crewed vehicle, ESA will start a competition between companies to develop

commercial vehicles based in Europe to transport cargo  to and from the ISS by 2028. The ESA

commercial cargo competition is the first response to the recommendations of the HLAG . The

vehicle for cargo transport to the ISS could further evolve into a crew vehicle for LEO and
nOLjgGFguUGt FL'YI OAt Fné YANUFnGFE YTHI YOUOYGFGUGGCYs |t BOLU
European Exploration Envelope Programme. ESA aims to provide stud y contracts to 2 -3 companies

GauU'Yg 'Yut ug Civitg Ear dérdecondland, later phases, the required funding would be

allocated by ESA member states and will form part of the proposals for the next ESA CM25, while

private funding requirements will also be embedded. 8

1.1.2 EU Space Strategy for Security and Defence (EU SSSD)

Announced in the 2022 Strategic Compass, the EU Space Strategy for Security and Defence (EU

SSSD) was released and reviewed in 2023. While t he strategy is the result of a long process , its

release in March 2023 took place little more than a year after @ U LjLjéyQetattack against the KA -

SAT satellite disrupted communication and connectivity in Ukraine , shortly before the start of

U LjLjGd g 0 Lj'Y8 (i C lihe gybeh-atiadk digmiajded Hundreds of terminals on EU soil - strongly

affirming the need for prompt implementation of the strategy. ESPI published an Executive Brief

pf Gt OUYOaa0YTHlI YgFYGoYasgLOYaul ¢urOY davdki ol Lvyadilsid LauigAid ¢
recommendations for the strategy. °%°

S§AFGLUOI LY gLbYGUI + 5 OO0 LjYLjULju gGFgl COYgFn 'YLt 85 0UGUGdz0YLjs gL O'Ygal dudt
" France, Germany and Italy sign agreement on launch vehicle development, Space News, November 2023

8 ESA to start commercial cargo program, Space News, November 2023

9 EU space strategy for security and defence: Call for evidence, European Commission, February 2023

10 High time for an EU Space Strategy for Security and Defence, ESPI Executive Brief No. 63, ESPI, March 2023
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The European Commission and the EEAS released EU Space Strategy for Security and Defence

On March 10th, the European Commission and the EU External Action Service released the EU

Space Strategy for Security and Defence. The Strategy outlines counterspace capabilities and

threats in space that risk space systems and their ground infrastructure g Fn YU UO'YGoO O LjYgss |t ¢
dealing with these developments.

The EU SSSD has the following objectives grounded on 5 pillars:

1. Common understanding of the Space Threats Landscape

6 Classified annual space threat landscape analysis ,incl.evolution of counterspace capabilities
2. Resilience and protection of space  systems and services

5o % A

. EU Space Information Sharing and Developing technologies and
Potential EU Space Law Analysis Centre (as from 2024) capabilities to increase resilience

3. Responding to space threats

6 Expand the space threat response mechanism to all EU space systems/services

6 Mobilise EU tools to respond to space threats

6 Access to SDA information to characterise unresponsible behaviours and  protect assets
6 Space exercises with EU MS to test and develop EU response to space threats

4. Use of space for security and defence

6 Maximising the use of space for security and defence purposes
6 New Copernicus EO governmental service

6 Connecting space, defence and security at EU level

6 Enhance cooperation between space and defence start -ups

5. Partnering for responsible behaviours in space

6 Engaging within the United Nations framework

6 Working with the US as strategic partners

6 Developing space security dialogues with third countries
6 Deepening EU -NATO cooperatio n

The Council of the EU approve d conclusions onthe EU Space Strategy for Security and Defence

On November 1 4th, the Council of the EU approved conclusions on the EU Space Strategy for
Security and Defence .k F YU U O Y:condiusiong ,Ghie Cjovincil proposed the following actions:

o IFLI OgLIOYUUOYGOOULYUFnOI LiGgFndGFt Yt TYLsgLOYuUI OgulLjwyu!
strengthening of military and civilian intelligence services on space security.

6 Increase and strengthen the resilience and protection of space systems and services,
acknowledging the plan to propose an EU space law

6 Better response to space threats through SDA information, a dedicated toolbox for EU joint

responses, and the further development of exercises.
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6 Increase the use of space for security and defence by better integrating the space dimension
into the planning and conduct of EU CSDP missions and operations, by strengthening the EU
Satellite Centre and by developing space services for governmental use at EU level.

6 Address challenges in space through international cooperation (incl.  the creation of new space
security dialogues) !

ESPI published an Executive Brief , based on input submitted |
Tt CCtGUGFt YuUOYG: OLjYsul CGLYL
expectations and recommendations for the strategy. 12 As
outlined in the ESPIlbrief, the EU Space Strategy for Security
and Defence will be a major milestone in the future of
military space activities in Europe. Concerning the
implementation and next steps, the brief outlines thata  key
element of the implementation process will be to ensure that

EU activities fit and coordinate with efforts conducted at national, multilateral and
intergovernmental levels. Thisis to multiply the capacity of European stakeholders to act decisively
in this domain and increase the Lt F U ( fer@dility. Y

'ACE STRATEGY -
R SECURITY
ND DEFENCE

j;:nopem UNION

Credit: European Commission

1.1.3 EU Secure Connectivity Programme IRIS?  kick s off

EU legislative process on IRIS?finalised v EU approved IRIS?

In February 2023, the European Parliament adopted the report on the proposal for a regulation of
the EP and of the Council of EU establishing the EU Secure Connectivity Programme IRIS2  with a
majority of 603 votes in favo ur (6 against and 39 abstentions) .

On March 7th, the Council of the EU gave the final approval forthe | Ot G Cgudt FYt FYGUOYGH 0
connectivity programme for 2023 -20279 YU UO Y Yk FT1I gLjul GLall OYT+ 1 Y@BOLjGCGO.
aoLul GuAYr AvyaguOCC (ied herlask ste@in thé dedisoIG Unaking Mergsk Hinalised

by the signature of the regulation text by President of the European Parliament and the President

of the Council. 4

i U0Yslttl gealiLjYyu, YIGCCGt FYsl GLGC
TGFgFLOnY WUOItGtUYgYS8uCcudGuuanoyY t+ T
Lt Fal daraodt Fygoet GfFuLjyut Yu é_ YI GCC
MFF 2021-2027, the remaining funds are envisaged to
come directly from Member States, ESA contributions

IRIS? and private co -investment. * The European Commission
irasr schre for Resierce, ikARRRCARn & Sl S s announced IRIS2 would be developed from 2023
: onwards, with initial services to begin in 2025, and full

Credit: EUSPA operational capability ambitiously expected by 2027 16

1 Space: Council approves conclusions on the EU space strategy for security and defence, Council of the EU, November
2023; Council Conclusions on the EU Space Strategy for Security and Defence, Council of the EU, November 2023

12EU space strategy for security and defence - Feedback and statistics: Call for evidence, ESPI, February 2023

13 High time for an EU Space Strategy for Security and Defence, ESPI Executive Brief No. 63, ESPI, March 2023

14 Secure space -based connectivity programme: Council gives its final approval , Council of the EU, March 2023

15 Commission welcomes political agreement to launch IRIS?, the Union's Secure Connectivity Programme, Press release European
Commission, November 2022

16 Regulation (EU) 2023/588 of the European Parliament and of the Council of 15 March 2023 establishing the Union Secure
Connectivity Programme for the period 2023 -2027, March 2023 ; Europe approves multi -orbit connectivity constellation
plan, Space News, February 2023 ; IRIS?: the new EU Secure Satellite Constellation Infrastructure for Resilience,
Interconnectivity and Security by Satellite, European Commission, February 2023
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https://www.consilium.europa.eu/en/press/press-releases/2023/11/14/space-council-approves-conclusions-on-the-eu-space-strategy-for-security-and-defence/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Space%3a+Council+approves+conclusions+on+the+EU+space+strategy+for+security+and+defence
https://data.consilium.europa.eu/doc/document/ST-14512-2023-INIT/en/pdf
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13702-EU-space-strategy-for-security-and-defence/feedback_en?p_id=31801028
https://www.espi.or.at/wp-content/uploads/2023/03/ESPI-Executive-Brief-n%C2%B063-March-2023-final.pdf
https://www.consilium.europa.eu/en/press/press-releases/2023/03/07/secure-space-based-connectivity-programme-council-gives-its-final-approval/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Secure+space-based+connectivity+programme%3a+Council+gives+its+final+approval
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6952
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6952
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2023.079.01.0001.01.ENG&toc=OJ%3AL%3A2023%3A079%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2023.079.01.0001.01.ENG&toc=OJ%3AL%3A2023%3A079%3ATOC
https://spacenews.com/europe-approves-multi-orbit-connectivity-constellation-plan/
https://spacenews.com/europe-approves-multi-orbit-connectivity-constellation-plan/
https://defence-industry-space.ec.europa.eu/eu-space-policy/iris2_en#:~:text=The%20implementation%20of%20IRIS2%C2%A0will%20follow%20an%20incremental%20approach%20with%20the%20ambition%20to%20deliver%20initial%20services%20in%202024%20to%20reach%20full%20operational%20capability%20by%202027.
https://defence-industry-space.ec.europa.eu/eu-space-policy/iris2_en#:~:text=The%20implementation%20of%20IRIS2%C2%A0will%20follow%20an%20incremental%20approach%20with%20the%20ambition%20to%20deliver%20initial%20services%20in%202024%20to%20reach%20full%20operational%20capability%20by%202027.
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European industr y joined forces and form ed the Consortium for IRIS?

In spring 2023, a newly formed consortium of European space and telecommunications companies

Liit FOnYgYsgl ufFOI LiUGs Ygt | OO8O0FuYut YIdnYTtI YauUOYGUIt s
European satellite constellation IRIS2 . The consortium is led and coordinated by Airbus D&S,

Eutelsat, Hispasat, SES and Thales Alenia Space and further consists of Deutsche Telekom, OHB,

Orange, Hisdesat, Telespazio, and Thales, while remaining open for other participants, encouraging

start-ups and SMEs to join.’

IRIS? in view of ESA-EU cooperation

In September 2023, ESA DG Josef Aschbacher and Thierry Betron, EU Commissioner for EU Internal
Market, European Commission, signed a 12 -year ESA-EU Contribution Agreement for the secure
connectivity satellite constellation IRIS2. This specific agreement bu ilds on the Financial Framework
Partnership Agreement signed between the European Commission, ESA and EUSPA in 2021 for the
implementation of the EU space programme.

Under this Contribution Agreement, ESA will ensure the development and in -orbit validation of
elements for the multi -orbit constellation IRIS2 on behalf of the European Commission. ESA will

| OLOGdzOYgF'Ygnn (Ut RlipCdelegatedfrani thét ETropean Tomividsion to execute
its role as the Qualification and Validation Authority of the governmental infrastructure, which aims

to ensure that industry will deliver as per the established requirements and to support the
Commission in defining future gen eration of systems. 8

1.1.4 EU Priorities and Budget 2023 -2024

Priorities of the Presidencies of the EU Council 202  3-2024

In 2023, priorities were set, and developments pursued in European space policy by the
Presidencies of the Council of Sweden (January-July 2023) and Spain (July-December 2023).
Moreover, Belgium released the programme for its EU Presidency (January-July 2024).

1 Promote the work on the envisaged EU space
Sweden strategy for security and defence
eu Promote the legislative process for IRIS?

January 1stv Promote measures for a fair and sustainable
Sweden June 30th use of space . °

2023

17 European Space and Telecoms Players Sign Partnership Agreement to Bid for IRIS2 Constellation, Eutelsat, Ma 'y 2023
18 ESA works with EU on secure connectivity, ESA, September 2023
19 The Swedish Presidency Programme v Sweden2023. EU, December 2022
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https://www.eutelsat.com/en/news/press.html#/pressreleases/european-space-and-telecoms-players-sign-partnership-agreement-to-bid-for-iris2-constellation-3249958
https://www.eutelsat.com/en/news/press.html#/pressreleases/european-space-and-telecoms-players-sign-partnership-agreement-to-bid-for-iris2-constellation-3249958
https://www.eutelsat.com/en/news/press.html#/pressreleases/european-space-and-telecoms-players-sign-partnership-agreement-to-bid-for-iris2-constellation-3249958
https://www.esa.int/About_Us/Corporate_news/ESA_works_with_EU_on_secure_connectivity
https://swedish-presidency.consilium.europa.eu/en/programme/programme-of-the-presidency/
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1 Adoption of the Council of the EU &
Conclusions about STM
1 Continuation of advancing a European policy
on space, defining and reinforcing the role of
the EU
1 Preparation of the Council of EU & Conclusions
December on the Space Strategy for Security and
- 31st2023 Defence
-U23 1 Space Summit 2023: focusing on the
' sustainable and green use of space, on
resilience and on competitive and sustainable
industrialisation .2°

July 1stv

1 Contribution of research and innovation as the
foremost catalyst for achieving greater open
strategic autonomy for Europe.

1 Importance of space activities as a strategic
asset, particularly in domains such as security,
defence, climate change mitigation, and the
empowerment of New Space actors.

January 1stv i Facilitating the implementation of the EU
EU June 30th space strategy for security and defence.

2024 1 Advancing cybersecurity and secure
connectivity to promote the safe, sustainable,
and secure use of space, and ensuring the
cyber resilience of space infrastructure. The
Presidency will also support any action taken
by the ECto enhance the resilience of space
systems and services in the EU and will strive
to ensure coordination between Member
States.?*

belgium24.eu

EU Commission opened a call for feedback on the mid -term evaluation of the EU Space Programme

In November, t he European Commission opened a call for feedback for the EU mid -term evaluation
of the EU Space Programme 2, to which ESPI submitted a contribution with recommendations  in line
with ESPI 2040 policy vision and recommendations .22

GalOkoLiYTOOnI gLbYGFLCUnOnYuUOYTt CCt GGFt YbOAYBDOLjLjgt OLjX
As outlined in ESPI2040: Space for Prosperity, Peace and Future Generations , Europe has all the

prerequisites to develop into a full space power, by bringing together, federating and developing

the excellence of its European, national and industrial capacities. However, what is missing is a clear

political will and a whole -of-Europe vision beyond the perceived bounds of space systems, which

would precipitate policy impact. To date, European space policy and programmatic action are

mostly concerned with spac e capabilities, such as satellites and launchers, and less so with the

policy impact of space and the foundations that enable steps towards acquiring Space Power
status.

00| tt1 goodYt T'yasgaFoL'YOl OLjin QFEU2A- Etrapéy dldsdd, U, Dung2028C 'Yt T YU UO'YG6H 'Y
2 The Belgian presidency programme v be EU v belgium24.eu, December 2023

22 Mid -term evaluation of the Space Programme, European Commission, November 2023

2Ga Ok oLj'YOIl t dzii LjG t F "YTeilin EGatizition@fthe BU0rIphce Pfégiamme, ESPI, November 2023
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https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13948-Mid-term-evaluation-of-the-Space-Programme_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13948-Mid-term-evaluation-of-the-Space-Programme_en
https://www.espi.or.at/news/espis-provision-of-evidence-for-mid-term-evaluation-of-the-eu-space-programme/
https://spanish-presidency.consilium.europa.eu/media/e4ujaagg/the-spanish-presidency-programme.pdf
https://belgian-presidency.consilium.europa.eu/media/3kajw1io/programme_en.pdf
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13948-Mid-term-evaluation-of-the-Space-Programme_en
https://www.espi.or.at/wp-content/uploads/2023/11/ESPI_Evaluation_EUSpaceProgramme-1.pdf
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Policy impact includes efforts to integrate space into other policy sectors, including security and

defence, and climate, while the Foundation layer focuses on building the required environment for

reinforced industrial competitiveness, scientific and tech  nological excellence, innovation, talent,

and financing. The EU Space Programme represents the largest EU investment in space and a

considerable share (roughly 20%) of the overall European public space expenditure. The MFF

evaluation is therefore an import § Fu YLju Os YGFYLGCGlI | gudFt YuUOYsIlttl goali
MFF envelope and preparing the next MFF, where ESPI believes the EU Space Programme should

receive a further boost in funding. In this context, this contribution does not focus on existing (a  nd

planned) capabilities, but rather on key identified priorities that go beyond the current perimeter.

i UO'YLQSQI’ GChGudoLjYgnnl OLijOn:"‘?’(iF'YGé@kULj'Y'T'OOnI’ ng'Yl’jFLCﬂnC
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Council of the EU approve d the EU annual budget for 2024

On November 20 ™, the Council of the EU

gss51 1t dZOnYuUOYBt GFuYUOn 2024EUB“dget 253- Y
budget for 2024, which was agreed in i
negotiations with the European Parliament on

ot dzOar oI vy" " aU&€Y~t 1 Yuuo

Ut GgCyYLt @89G U 90OF uLjYgilidnyl
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budget of W éBillion is allocated for space .

The budget for the space cluster includes

W ¢ "billion for the EU Space Programme,

W, " million T+ 1 YGoad wWwWglipmforu™ ~ °
secure connectivity.

L

—
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Credit: Council of the EU

§1 1 Ot dzOIl M6t T& U UOYGOHY, ' _ YIlunt OU'Yd L)Y ddiaifd Hariom YTt | YOI,
Glil t 5 ON'Ygliotvkt E YO OT OF L Onvikidh FolsuPgorveapacity D&R under the EDF). 26

The 2024 budget was adopted by the European Parliament on November 22nd 20232

200YH TYOUOYGOOLYTUCCYLjsgLOYIGnt Quwyu" ¢  YI GCCGt FYGLjYd
Horizon Europe developments

Positive e volution of EU -UK relations : UK rejoin ed Horizon Europe and Copernicus

In July, following a meeting between UK Prime Minister Rishi Sunak with European Commission

Ol OLjGin OFU'Y6 I LiiCg'Ydzt FYnOl Y~OAOFWYuUOYGOYJFnYuUOYd]| Yyt
OFul A'YGFut YuUOYGOOLj'Yft | GEt F'YGUI t 5 MérgkHost¥ccess 0 laFai L U Lj'YOI
consequence of Brexit. 2

2Ga 0Ok 0LjYOI t dzii LjG t F "YTeli ECallzition®fthe @0vSphck Pf@gtamme, ESPI, November 2023

2 Council gives go -ahead to EU annual budget for 2024, Council of the EU, November 2023

2 Commission welcomes agreement on EU Annual Budget 2024, European Commission, November 2023 ; 2024 Budgetary
Procedure Conciliation Document v Joint Text, Council of the EU, November 2023

27 MEPs adopt EU budget 2024 focus on research, youth and external challenges, European Parliament, November 2023

2 The U.K. and EU Agree Draft Horizon Deal, Spacewatch global, July 2023

European Space Policy Institute (ESPI)


https://www.consilium.europa.eu/en/press/press-releases/2023/11/20/council-gives-go-ahead-to-eu-annual-budget-for-2024/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Council+gives+go-ahead+to+EU+annual+budget+for+2024
https://www.consilium.europa.eu/en/press/press-releases/2023/11/20/council-gives-go-ahead-to-eu-annual-budget-for-2024/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Council+gives+go-ahead+to+EU+annual+budget+for+2024
https://www.consilium.europa.eu/en/press/press-releases/2023/11/20/council-gives-go-ahead-to-eu-annual-budget-for-2024/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Council+gives+go-ahead+to+EU+annual+budget+for+2024
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5685
https://data.consilium.europa.eu/doc/document/ST-15238-2023-ADD-1/en/pdf
https://www.europarl.europa.eu/news/en/press-room/20231117IPR12220/meps-adopt-eu-budget-2024-focus-on-research-youth-and-external-challenges
https://www.espi.or.at/wp-content/uploads/2023/11/ESPI_Evaluation_EUSpaceProgramme-1.pdf
https://www.consilium.europa.eu/en/press/press-releases/2023/11/20/council-gives-go-ahead-to-eu-annual-budget-for-2024/?utm_source=dsms-auto&utm_medium=email&utm_campaign=Council+gives+go-ahead+to+EU+annual+budget+for+2024
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5685
https://data.consilium.europa.eu/doc/document/ST-15238-2023-ADD-1/en/pdf
https://data.consilium.europa.eu/doc/document/ST-15238-2023-ADD-1/en/pdf
https://www.europarl.europa.eu/news/en/press-room/20231117IPR12220/meps-adopt-eu-budget-2024-focus-on-research-youth-and-external-challenges
https://spacewatch.global/2023/07/the-u-k-and-eu-agree-draft-horizon-deal/
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In September, it was announced that t he UK would rejoin U UOYGo6 0O LjYft | GEt FYGUIlt 50
programme and the Copernicus programme . The agreement facilitates UK scientists' access to EU

funding and promotes closer collaboration with their European counterparts.

i U0OYd ]| YUL'YOAs OLuOn YUt YLt F ubiliod énaudlly tp participate inaHpnzahC A YU &7 _
Giul t 5 OWY( F Yd n millian (fdr f£806¢iation with, Copernicus. To address potential profit or

Ct LjiLj'YndLjs gl GudOLW¥YYlIt GdUYLGnOL'YUGdzOYOLjugl CGaLiUONn Y YPLt I |
grants than it contributes, its profits will be capped at 8% over two consecutive years. Con  versely,

if the UK faces a 12% deficit, it can request intervention from a UK -EU Specialised Committee, and

a 16% loss would lead to adjusted future financial contributions.

In November 2023, the Council of the EU approved the agreemen t. The agreement allow s UK

researchers and organisations from January 2024 to participate in Horizon Europe (with equal rights

as entities in EU Member States) and the UK will once again 5 g1 GG LGs guOYGFY: t 50l FalLl
participation will be subject to all the safeguards of the EU  -UK Trade and Cooperation Agreement,

including the payment of a participation fee into the EU budget. This  decision of the Council will

enable the EU to formalise the agreement in principle reached with the UK, by adopting a decision

within the EU -UK Specialised Committee on Participation in EU programmes. 2°

Canada joined Horizon Europe

Moreover, atthe end of 2023, it was decided that Canada would join the Horizon Europe programme
as an associate member. This announcement came during a visit by EU Commission president
Ursula von der Leyen and EU Council president Charles Michel in Canada. The EU and Canada
Lt FTGI ®0On'YuUg il 'Yn G LjL U patjcipatrijigdd ohlyiinvokre thgrsgoordl pillgrYivhich
concerns R&I collaboration on global challenges and industry competitiveness.  °

29 EU-UK relations: Council gives the go -ahead to UK participation in the Horizon Europe and Copernicus programmes,
Council of the EU, November 2023 ; COUNCIL DECISION on the position to be taken on behalf of the European Union within
the Specialised Committee on Participation in Union Programmes established by the Trade and Cooperation Agreement
between the European Union and the European Atomic Energy Community, of the one part, and the United Kingdom of
Great Britain and Northern Ireland , of the other part, as regards the adoption of Protocols | and Il and the amendment of
Annex 47 thereto, Council of the EU, November 2023

%0 Trudeau says Canada is joining Horizon Europe, Research Professional News, November 2023
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https://www.euronews.com/my-europe/2023/09/07/the-uk-rejoins-the-eus-955-billion-horizon-research-programme
https://www.euronews.com/my-europe/2023/09/07/the-uk-rejoins-the-eus-955-billion-horizon-research-programme
https://www.consilium.europa.eu/en/press/press-releases/2023/11/15/eu-uk-relations-council-gives-the-go-ahead-to-uk-participation-in-the-horizon-europe-and-copernicus-programmes/
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://www.consilium.europa.eu/en/press/press-releases/2023/11/15/eu-uk-relations-council-gives-the-go-ahead-to-uk-participation-in-the-horizon-europe-and-copernicus-programmes/
https://www.consilium.europa.eu/en/press/press-releases/2023/11/15/eu-uk-relations-council-gives-the-go-ahead-to-uk-participation-in-the-horizon-europe-and-copernicus-programmes/
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-13719-2023-INIT/en/pdf
https://www.researchprofessionalnews.com/rr-news-europe-horizon-2020-2023-11-breaking-trudeau-says-canada-is-joining-horizon-europe/
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1.2 Space Exploration & Science

From an international perspective, 2023 marked the year with several
milestones related to moon exploration with India landing the Chayandraan mission, Japan
launching the SLIM mission, and Russial aftempt to land Lun a. The U.S. progressed with its Artemis
programme , following the launch of Artemis | in late 2022, and successfully recruited new
signatories for the Artemis Accords , while in parallel China progressed with its International Lunar
Research Station (ILRS) plans, outlining details on the timeline, establishing the ILRS organisation
and finding new ILRS partner. For Europe, 2023 saw relevant declaratory developments focused on
the future European strategy in exploration, expected to materialise in the years to come as well as

a first-ever commercial cargo competition announced in November 2023.

1.2.1 LEO (ISS, commercial space stations)

2023 saw various developments in shaping the future of human presence in LEO. On one end ISS
partners extended the commitments to their participation in the ISS until 2030 (with the exception

of Russia; 2028) at the end of 2022 and early 2023. On the other hand , commercial space stations
driven by U.S. industry for the post -ISS era saw further progress through, including by bringing
transatlantic partners on board. Europe, on the back of the Revolution Space report published by a
High-Level Advisory Group on Human and Robotic Exploration mandated by  the ESA Council, also
showed signs of increased ambition in exploration, announcin g a commercial LEO cargo
competition, as a potential first step towards a more autonomous European footprint in LEO.

Moreover , 2023 saw progress in national ly developed space stations, including the first taikonaut

G LjLjGt Fyat Y: UGFgOLYi GgFt 1t Ft “addtignal Ongdyesytal ifi. Furh¥gafeid,Ys Cg F Lj'YQ
details emerged on the plans for @ LjLjéwin iRugsran Orbital Service Station (ROSS), while Indian

Prime Minister Narendra Modi announced India's goals of setting up a space station by 2035 and

sending a man to the moon by 2040.

In February 2023, JAXA selected two new astronaut candidates (for the first time again after 14
years), to join JAXA from April 1stfor ISS missions and to support the NASA -led Artemis program:
Makoto Suwa and Ayu Yoneda. 3!

Developments in  Europe
Space Summit : competition to develop  a commercial vehicle for cargo transport to the ISS

At the European Space Summit 2023 in November, launchers and space transportation were a

central topic. In line with recommendations formulated in Revolution Space , ESA Member States

decided to launch a competition to develop commercial vehicles based in Europe to transport

cargo to and from the 1SS by 2028 .22 This could become a first step towards potentially developing

a European crewed vehicle. Public funding for the initial stages of the project has already been

secured, with private contributions being sought in complement . ESA envisioned a first phase

where study contracts are provided to two or three companies in the near term with a total value

FTYW” , YOUGCCGY FWYULGFt YOhGLIGGFt YTUFnGFE YTIH &YGa 0LjYGUI

31 NASA selects Axiom Space for third private astronaut mission to ISS, SpaceNews, March 2023
2@0dzd Chudt FYasgLOXYGUI 1t 500LjY8dLjLjGt F YTlevelMavisgrtGIONGonHamah and G+ F W'YZOs 1t | 0"
Robotic Space Exploration for Europe, March 2023
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https://spacenews.com/nasa-selects-axiom-space-for-third-private-astronaut-mission-to-iss/#:~:text=NASA%20selects%20Axiom%20Space%20for%20third%20private%20astronaut%20mission%20to%20ISS,-Jeff%20Foust%20March&text=WASHINGTON%20%E2%80%94%20NASA%20has%20approved%20plans,will%20go%20on%20the%20flight.
https://esamultimedia.esa.int/docs/corporate/h-lag_brochure.pdf
https://esamultimedia.esa.int/docs/corporate/h-lag_brochure.pdf
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Funding for the second phase and later phases would be allocated by ESA member states and will
form part of the proposals at CM25. By taking a preliminary decision at the Space Summit, ESA could
start work immediately to meet the ambitious 2028 milestone.
Developments in European -own ed? capabilities include:

6 Ga 0LjY: t 990! LTiagspoiatian| kitiatwe : G a
Commercial Cargo Transportation Initiative , first floated in
May 2023, provides a partnership and support scheme,
whereby private companies receive support from ESA for
the development of commercial cargo transportation
services to human outposts in LEO. These services should
specifically target operations with the ISS and  future
Commercial LEO Destinations (CLD). The initiative aims to execute a demonstration mission,
which will deliver at least 2 tons of pressurised cargo to the ISS and safely return at least 1 ton
back to Earth before the end of 2028. The mission is free to include the provision of additional
capabilities, such as the delivery of more pressurised or unpressurised cargo. If the initiative is
successful, ESA plans to follow up with service contracts. ESA divided the initiative into three
phases: Phase 1.1, including preliminary design and third -5 ¢ | @ A'YT 0 F n G fillio# dMidget,j 'Yy Yk
Phase 1.2 will de-risk the most critical areas of design and secure additional third  -party funding;
while Phase 2 will be the final step toward s the demonstration flight, open to all companies,
regardless of Phase 1 participation.

— -~
COMMERCIAL CARGO TRANSPORTATION INITIAT!

e
> '—:‘ TO HUMAN OUTPOSTS
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' EUROPEAN SERVICE ,.
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Credit: ESA

6 Advancements in ArianeGroup's Susie upper -stage launcher development :In October 2023,
gYnoOat FLjul gut | "Yirehsebld ufipgrFstagd JUSIE domplted its first ignition in Les
Mureaux (lle-de-France). The 2-metre -tall, 100 kilogrammes demonstrator is designed to
develop a controlled landing system, with testing expected to continue until Q2 2025. The full -
sized Susie spacecraft, measuring 12 metre s tall and 5 metre s wide with a payload capacity of
7 tons, is intended for a variety of roles, including crew and cargo transport. In November 2023,

|l GGFO_1+ s YGgFFtUFLOnYOUGUYGu YLUgRBUOn YUUOYUOLjuGFt Yt
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design for a future three -deck space station with living quarters, a science hub and a

greenhouse. The concept design of the 'LOOP' module, a multi -purpose orbital module, is

designed for a 4 -person crew and hosts 3 floors (incl. a habitation deck and a science deck , a

centrifuge that creates Earth -like gravitational conditions, to decrease the stress of

weightlessness on the human body ). In addition, the station will have a greenhouse for growing
crops. The modular approach enables to adapt the deck selection to individual mission

requirements and objectives. Several LOOP modules can be combined into a larger station. 3

European cooperation with commercial space stations

Moreover, developments in European engagement for post  -1SS and involvement and cooperation
with commercial space stations received a boost in 2023 at the time of the European Space Summit

in November 2023 in Seville. In January, Voyager chose and signed an agreement with Airbus to
contribute technical design support and expertise to the Starlab project. % In August, Voyager Space
and Airbus D&S announced an agreement for a transatlantic joint venture to develop, build, and
operate Starlab - a joint venture as part of NASA's Commercial Destinations Free Flyer programme.

33 Premier allumage réussi pour le démonstrateur du module réutilisable Susie d'ArianeGroup, ~00LGFOYFt 1dzOCCOWY2 Lut
2023 ; ArianeGroup begins testing prototype of multirole Susie upper stage, Space News, November 2023

34 Airbus LOOP Multi -Purpose Orbital Module, Airbus

% Voyager Space and Airbus Announce International Partnership for Future Starlab Space Station, Voyager Space, January

2023
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In November, at the sidelines of the European Space Summit, ESA, Airbus Defence & Space, and
Voyager Space formalised their collaboration through a trilateral MoU, focusing on joint efforts for

the post -ISS era's Starlab space station. The MoU outlines the parties' commitment to mutually
support science and technology development and explore potential collaborations related to post -
ISS LEO destinations.*®

Developments beyond Europe
Developments related to the ISS

A CCHGUFE YGUOYgss | HdzgCYt TY Rl avac sl aidliviinl L Cn'Ys | (jdzg
crewed mission to the ISS Axiom Mission 2 (Ax-2), in
January 2023, it was announced tha t Axiom Space will fly
THalYgLjial t FguuLjYgut spMag2028. Dné O
12-day mission will be carried out by a multinational crew,
including two Saudi astronauts and the first Saudi woman

to embark on the ISS, Rayyanah Barnawi. The Ax -2 crew
will partake in extensive scientific research on the mission

and investigate cu tting -edge technologies with a view to

) S A . 8 o | Credit: Axiom Space
CgAYOIUOYt I tUFNnGHI BYTHI YOUOYGt I CnuoLJYlul Lju YLt 9901 LGg CYL]
station under development by Axiom Space. ¥

On March 2nd, the Crew -, Y@@ LjLjGt FYGGLI'YCGUFLUOn YUt YUUOYkaavYGiuUyYas
Dragon spacecraft Endeavour, from Kennedy Space Center - after a first launch attempt on

February 27th. The Crew -6 mission brought 4 astronauts, namely NASA astro nauts Stephen Bowen

and Warren Hoburg (mission commander and pilot), Roscosmos cosmonaut Andrey Fedyaev and

UAE astronaut Sultan Alneyadi, to the ISS for an approx. 6 -month stay. The four -person Crew -5

mission comprised of the NASA astronauts Nicole Mann a nd Josh Cassada, JAXA astronaut Koichi

Wakata and Roscosmos cosmonaut Anna Kikina, returned

from the ISS on March 11th.®

On March 14th, NASA signed a mission order with Axiom
Space, approving plans by Axiom Space to fly a third
private astronaut mission (Ax -3) to the ISS by January
2024. Later, on May 21st, the Ax-2 mission was launched.

Also in March, i a1 bGAOOLj'YDI OLjin OFWYGI nt t ¢
Turkiye's first candidates for human spaceflight. The
selected candidates are Turkish Air Force pilot Alper
Credit: Twitter/@ SpaceX Gezeravci who will fly to the ISS, and Tuva Cihangir
Atasever who will serve as a reserve candidate.
Additionally, Axiom announced an agreement with the  Turkish Space Agency to fly a Turkish
astronaut on a future mission and a MoU with the Canadian Space Agency to investigate
opportunities for future space cooperation, including Canadian astronauts on Axiom missions. 4

On April 18th, at the Space Symposium in Colorado Springs, ESA, the Swedish National Space
Agency (SNSA), and Axiom Space signed a Letter of Intent to send a Swedish ESA astronaut to the

% Starlab Space Station to boost European Space Agency ambitions in low -Earth orbit, Airbus, November 2023

37 NASA, Space Station Partners Approve Ax -2, Axiom Space Private Mission Crew, Axiom Space, January 2023

3 Crew-6 launches to space station, SpaceNews, March 2023 ;© a 0 Lj'Ya s ¢ 15 @di¥tuds Ri€sion Following Return
to Earth, NASA, March 2023

% Erdogan announces Turkiye's first space traveller candidates, TRTWorld, March 2023

40 Axiom space and Tiirkiye sign agreement to send first Turkish astronaut to space, PRNewswire, September 2022 ; Canada eyes
new astronaut flights with Axiom space, Space.com, September 2022
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ISS on an upcoming Axiom Space mission for a 10 -day visit, focusing on scientific research and
educational outreach. In September it was announced that ESA project astronaut Marcus Wandt
from Sweden will travel to the ISS on the Ax-3 mission in early 2024.

ESA astu UOYO LjLjit F0 Lj'YL | O &thesréquirddiopedatiowaysupp@isfar thflight and

signed an agreement with Axiom Space for the definition and implementation of the mission jointly

designed by ESA and the SNSA. The agreement marks the first commercial human spaceflight for

gFYGa YgLjult FguueyYGa YAGI OLut 1l Y_OFOlI gCYzt LjOTY LjLUr gL o
developed for exactly these opportunities, flying on commercial flights in partnership as we

Ul gFLGU Gt F YGldspgLOD YFYon ¥ndiLgzO | LjiG T A*YU UOYLjs gL OYDg!l bOU wé

On May 21st, the Ax-2 mission launched. Ax -2 has been the second mission that Axiom Space

organised and operated aboard the ISS. This time, it included the first two Saudi visitors onboard

the ISS, Rayyanah Barnawi vthe first Saudi womantoreachspace vgFnY CUOY Cxgl FlGé'yY niat
Ax-2 crew docked to the ISS on Monday 22nd, following a nearly 15 -hour journey, undocked, and

splashed down off the coast of Florida on May 30th. 42

In August, Poland signed an agreement with Axiom Space , supported by ESA for a future Axiom
Space missionv the agreement is similar to the one signed between Axiom Space and Sweden.
Through this agreement, Poland will be the second country supported by ESA to send an astronaut

a 3§ Gt LjE Y6 d¢hfa gofindsciaMhuman spaceflight mission with Axiom Space. 3

In September, Axiom Space also signed a new agreement with the Saudi Space Commission (SSC)
to fly two astronauts of Saudi Arabia to space on a future Axiom mission. 4

White House Release d National Low Earth Orbit (LEO) Research and Development Strategy

On March 31st, the White House Office of Science and Technology
Policy released the National Low Earth Orbit Research and B~
Development Strategy, which highlights the U.S. approach to the @
realisation and institutionalisation of the scientific, economic,
diplomatic, and educational benefits of LEO research platforms for the o o Eanres i
future, pointing out 5 policy objectives and action items for U.S. L - s
leadership in LEO:

‘
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6 Advance groundbreaking science and technology

6 Strengthen U.S. government collaboration and partnerships

6 Promote market opportunities, innovation, and sustainability

6 Expand international cooperation

o Stimulate STEM education and workforce development 45 Credit: White House

National/institutional agreements with commercial space stations

2023 saw institutional (European and U.S.)support and cooperation with commercial space stations
which are briefly outlined in this section. The developments of the U.S. commercial space stations
are described in more detail from a commercial/industrial perspective here and in more detail in
the chapter 2 Industry and Innovation

41 Sweden intends to send ESA astronaut to the International Space Station, ESA, April 2023

42 Ax-2 Mission Successfully Launches, Four Private Astronauts Headed to Space Station, Axiom Space, May 2023

43 Axiom Space Sign Agreement with Poland for Future Human Spaceflight Mission, Spacewatch Global, August 2023

44 Saudi Arabia launches Astronaut program and partners with Axiom to fly two astronauts to space, Spacewatch, September 2022
4> National Low Earth Orbit Research and Development Strategy, NSTC White House, March 2023
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Starlab Space Station

In January, Voyager Space chose Airbus to contribute technical design support and expertise to the
Starlab project. I n August, Voyager Space and Airbus D&S announced an agreement for a
transatlantic joint venture , Starlab Space, to develop, build, and operate Starlab - as part of NASA's
Commercial Destinations Free Flyer programme

In November, the European Space Agency , Airbus Defence and Space, and Voyager Space signed
a trilateral MoU, focusing on joint efforts for the post  -ISS era's Starlab space station.*®

Orbital Reef Space Station
Inot dzOarl Ol wyadOl |l §YasgLOYUFdzZOGCOn YuUOYAI OgO'Napdsg LjOl 'YlLjs
to serve as a commercial runway -capable spaceplane and will undergo environmental testing at

NASA's Armstrong Test Facility in Ohio. Under NASA's CRS -2 contract. The inaugural mission is
planned for 2024, using ULA's Vulcan Centaur rocket.

Starship -based Space Station

In 2023, there were two Starship launch attempts v with a positive tendency and an increased level

of success. Beyond its initial purpose, in June, it was reported that NASA is exploring repurposing

components of the SpaceX Starship system into a functional space station. In a collaborative effort

with SpaceX, NASAG Lj'Yg L U (G dzOCAYOFt gt On Yl F'Yn OdzOCt 5 GFThéWABAYY G Fu Ot |
SpaceX collaboration is among 7 partnerships recently unveiled by NASA and U.S. companies, with

the overarching goal of advancing human spaceflight and fostering the development of a

commercial LEO economy in the U.S. °

National Space Stations

KFY ' T YFtugl cOyvaidcCcoOLjut FOLj'YI OCguOnYut YaUOYtsOl gudt FgcC
been met and the station can now host astronauts . Further afield, Russia, with its ROSS project has

reveg COn Y8t | OYs CgFLjYt FYGUuLjYs CgFLWYGUIG CO arkaatondrgousLj YOl G 80"
Indian space station by 2035.

Updateson : UGFgOLjYi GgFtt Ft Yas

Wentian
Lab Module

AN CCHGUGFEYUUOYLt &5 COudt FY
station end of 2022, 2023 saw the first missions to
Tiangong. In 2023 the space station became fully
operational and can now host 3 astronauts for 6 -
month intervals and can support 6 astronauts during
crew handovers. Having initiated human spaceflight
training with CMSA in 2017 aiming to send ESA Credit: Shuiianvana/Wikimedia Commons
astronauts to Tiangong, in January 2023, ESA announced the suspension of its astronaut missions
to China's space station, citing political and financial considerat ions.>® Moreover, China also unveiled
plans for a cargo delivery system and added additional station modules.

Mengtian
Lab Module

Furthermore , January also saw the L UG OT Yn OLjit FOI Yt TY: UGFgOLiYUOUBYgF YLjsglL
Jianping announce that China will actively encourage the private sector to carry on commercial
activities and missions to Tiangong. The China Manned Space Engineering Office (CMSEO) unveiled

46 Starlab Space Station to boost European Space Agency ambitions in low  -Earth orbit, Airbus. March 2023

4 Today Sierra Space Introduces Tenacity®, Sierra Space, November 2023

“ NASA and SpaceX explore using Starship as space station, Institution of Mechanical Engineers, June 2023

4% Seven US Companies Collaborate with NASA to Advance Space Capabilities, NASA, June 2023

9Ga YULJYFt YCt Ft Ol YsCgFFGFt YUt YLIOFnYgLjul t FglulLjyuit Y: UGFgOLjYi GgFtt Ft"
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plans to establish a commercial, cost -effective transportation system for delivering cargo to and
from Tiangong. In May, the CMSEO launched the call for proposals for a commercial, low -cost
flexible transportation system to deliver cargo to and from its Tiangong space station. 51 The
requirements include a plan for the launch segment, the capability of sending not less than 1.800
kilogrammes to LEO, the spacecraft's ability to stay docked in orbit for at least 3 months, the
capability of controlled re-entry, and the limit of the offered price at 120M yuan ($17.2M) per 1 ton
nOCGdzOl One¢ Yi UOYs Il tt1l gavYiLjYLiGiadCg!l Yat YO a 0®Y:t 880!l Lig
On May 30th, the 3 Chinese astronauts (including the first Chinese civilian astronaut) of the
Shenzhou-16 crewed mission arrived at the Tiangong space station. 52 In June, China's Tiangong
Space Station achieved a new premiere by successfully installing an electric propulsion system gas
cylinder in -orbit with a robotic arm for a gas exchange method > On October 25th, China launched
its Shenzhou-17 mission with three astronauts (Tang Hongbo, Tang Shengjie and Jiang Xinlin) to
Tiangong for a six -month mission aboard the Long March 2F Yaoqiu 17 rocket. Hongbo was the
mission commander, having already participated in the Shenzhou -12 mission, while both Shengjie
and Xinlin flew for the first time. The Shenzhou-16 astronaut crew returned to Dongfeng Landing
Site on the 3 1stof October. %°

Also, announced in October during the IAC, Tiangong is set to expand from 3 modules to 6. The
expansion will see a multi -functional module with six docking ports launched and docked to the
core module, Tianhe. Full -size modules will then be added over the next 4 years. In addition to
increasing the volume, Tiangong will also host a Hubble -class co-orbiting space telescope named
Xuntian, which can dock with the station for maintenance, repairs, refuelling , and upgrades.

Moreover, according to reports in November, China plans to use Tiangong for technology testing
of space -based polar power (SBSP) v particularly an on-orbit assembly of modules with robotic
arms for a SBSP test system. %°

Russia unveil ed details on the progress and timeline for Russian Orbital Station (ROS)

In April, Russia committed to participate in the ISS until 2028 v 2 years before the planned de-

orbiting of the ISS in 2030.% Concerning @i LjLjG g0 LjYs gl GGLdsgudt FYGFYuUOYkaa
from ISS to ROSS, according to a statement done at the beginning of October by Roscomos Head

EGl A Y9t | GLjt dZYgu YU UOYKk : YGFY9¢gbUuWYDULjLiGYOL'YORUOFLjGt F Yt
on the technical condition of the ISS (and in particular the Roscosmos module) and on the progress

of ROSS and its cosmonaut programme. He also confirmed that Russia will support ISS partners in

efforts to properly de -orbit the ISS.%®

In June, Roscosmos unveiled details on the progress and timeline of  the Russian Orbital Service
Station (ROSS). Roscosmos announced that it will select two cosmonauts by 2024 for the inaugural
mission to ROSS, with a training programme expected to be fully developed by 2025.

In July, Russia proposed to create a joint module for ROSS to allow BRICS countries participation
through conducting scientific research. Reportedly, Russia has already offered African countries the
opportunity to participate in the ROS project and the creation of dedicated national modules.  %°

51 China calls for space station commercial cargo proposals, SpaceNews, May 2023

52 China calls for space station commercial cargo proposals, SpaceNews, May 2023

3Shenzhou-" | Y Lju!l t FUaLjYgl | GdzOYgu'Y: UGFgOLjYLisgLOYLuguGt FWYWYasgLOoOOGLWYS
4 Tiangong Space Station's electric propulsion engine achieves firstin  -orbit gas exchange, Global Times, June 2023

% Shenzhou-17 Crew Launch to Tiangong Space Station, Spacewatch Global, October 2023

%6 China to use space station to test space -based solar power, SpaceNews, January 2023

57 Roscosmos Reveals Details on the Russian Orbital Station Cosmonaut Program, Payload Space, June 2023

BkaavYtsOl gudt FYOnuOFLjGt FYgTudl 'Y ' | “u Roscodmodchiéf frasyiOfder 202 4 g C'Ys + Lju 0 Lj'YL 4
% Russia proposes joint research module on space station for BRICS members p Roscosmos CEO, TASS, July 2023
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At the beginning of October, during the IAC in Baku, Azerbaijan, Roscosmos invited the national
space agencies of Brazil, Turkiye, and South Africa to participate in the ROSS project, having
presented the plans for the development of t he station and the continuation of @ { LjLjGugnénLj
spaceflight programme in bilateral meetings. ©° At the end of October, President Putin announced
that the initial phase of Russia's upcoming space station is projected
to be fully operational by 2027.

ROSS is expected to be in a sun -synchronous orbit at an altitude of
400 kilometres . Roscosmos stated that its space station would be
launched in two phases. ROSS's seven -module structure includes
four modules in the initial phase: NEM -1, an updated NEM, a node
module, and a gateway module. The Science Power Module 1 (NEM -
1), also known as the fundamental modu le, marks the cornerstone of
ROSS. Originally slated for a 2024 launch to the ISS, NEM -1 is Wi
undergoing a 1.5v2-year development process to assume its role in Credit: RussianSpaceWeb.com
ROSS, now aiming for completion by 2035. The second stage

contemplates additional modules for spac ecraft maintenance, logistics, production, and even a
commercial module for space tourism.

The proposed two -stage construction plan, commencing in 2028 with the launch of the Science
Power Module, underscores the ambitious timeline for RO  SS's realisation. Russian state media have
suggested the launch of the first stage is planned for 2025 -26 and no later than 2030. Launch of the
second and final stage is planned for 2030 -35.

According to the head of Roscosmos, Yury Borisov, the development of ROSS until 2032 is

estimated at 609 billion roubles K g5 51 t DE Y, YI GCCGt FAodeB kg hbi & ¢ ¥ YW &
billion) are planned to be spent on the project between 2024-2026. Although RO SS is a national

initiative, Russia signalled its openness to engage in partnerships with global counterparts and will

potentially cooperate with countries such as China and Iran.

India announced plan sto develop Bharatiya Antariksha Station
i Gt Yot FuULjYgTu Ol 'Yk Fn (¢ 0 LanflLihe latinéhlgLite INGEES SolaFO¥sEydtony (i F t
k F n Pdmke I\iivister Narendra Modi announced new targets for ISRO # These plans include the

establishment of a national LEO Space Station (Bharatiya Antariksha Station) by 2035 and the first
Indian Moon landing by 2040.

Originally slated for launch in 2030, the space station project was delayed to 2035 due to setbacks
related to technical issues associated with the Gaganyaan crewed spaceflight mission and the
global COVID-19 pandemic. ISRO Chairman S. Somanath emphasised that the Gaganyaan
programme was a crucial step toward achieving human spaceflight capabilities, paving the way for
subsequent modules dedicated to space station construction. The projected timeline for the space
station spans the next 20 to 25 years, with plans for human exploration, extended human spaceflight
durations, and space exercises. The Department of Space has been tasked with developing a
roadmap for Moon exploration, encompassing a series of Chandrayaan missions, with the next
mission aimed at bringing back Moon samples. ISRO will also focus on devel oping a next-gen

% Roscosmos wants Brazil, Tirkiye, South Africa in on orbital station project, Tass, October 2023
1 PM Modi spells out ISRO goals: Space station by 2035, Indian on Moon by 2040, Indian Express, October 2023
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launch vehicle, a new launch pad, and human -
centric laboratories and technologies to support
these missions. 2.

On October 214, the first demonstration flight of the
Crew Escape System Test Vehicle was conducted e
when ISRO launched an empty module from Satish :
Dhawan Space Centre into space and brought it
safely back to Earth. This successful test fligh t
provide d the basis for the remaining qualification

tests and unmanned missions .

i Che:
Integrated Main  System D
Parachute Airdrop Test

Credit: Narendra Modi on X

1.2.2 A Moon Race? Global powers vying for influence in lunar exploration

2023 was the year of Moon exploration. India successfully landed
the Chandrayaan -3 Lander Module on the Moon's surface in July,

the fourth country in the world to achieve a soft landing on the
lunar surface v joining the U.S., the former USSR, and China.

While India successfully landed Chandrayaan -3 on the Moon,
@ U LjLjG § 825 missiofrfgiled to land. Moreover, Japan launched
Credit: Fotolia its Moon mission SLIM (Smart Lander for Investigating Moon).
Meanwhile , the U.S. and China progressed with their Ilunar

becoming the first nation toland f F'YG UO'Y8t + FoLj'Yat tuUYO

ambitions vi UOY6 ¢ aéyY 1 u08GLYOItt]l §000YFFnY: UGFGULYKFUOI Fgl

Europe remains a junior partner to the U.S. Artemis Programme by contributing the  crucial European
Service Modules (ESM) for the Orion Spacecraft.

Global Space Powers in the Moon Race
Indi a successfully landed Chandrayaan -3 on the Moon's surface

Launched from the Satish Dhawan Space Centre in Sriharikota Range on July 14th, ISRO
successfully landed the Chandrayaan -3 Lander Module on the Moon's surface. India became the
first nation to land on the lunar southern polar region , notwithstanding different definitions of the
lunar South Pole, and the fourth in the world to achieve a soft landing on the lunar surface. After
reaching lunar orbit on August 5th, the lander module separated from the propulsion module on
August 17th. Subsequently, it initiated its descent to the surface.

On August 23rd, ISRO confirmed the successful touchdown

of Chandrayaan-3's lander as planned. % One crucial
support function of the mission was provided by ESA,
ensuring communication from ESA's station in Kourou,

AL OFLUY_GGgFgYgFnYTI+ ©&YuUOYo |
i U0OYgLUGOdzOBO0F UYLt FdzOALjYk Fn
and comes at a time of renewed interest in lunar
exploration, particularly the lunar South Pole . Following the
success, Indian Prime Minister Modi announced a 2040 Credit: ISRO
UGo0TI g80'YTt | 'Yk Fed thigsibm jortfiellundsj suifaddl © g F

%2 Prime Minister reviews readiness of Gaganyaan Mission, Press Information Bureau Government of India, October 2023
% Chandrayaan-3 is on its journey to the moon, ISRO, July 2023
K FnlGgolLj'Y: U3yspcoessiully gagds on the Moon, ESA, August 2023
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Russial LjY~2bmigsion failed to land on the lunar surface

In August, Russiat LjiMa-25 mission, Russia's first Moon mission in almost 50 years and its first

mission to explore the lunar South Pole region reached the vicinity of the Moon . The mission was

successfully launched but ended in failure as the spacecraft crashed into the Moon after

encountering problems as it moved into its pre -landing orbit . The failure happened 4 days before

the successful Moon landing by India. Luna -25 was originally scheduled for a landing attempt near

Boguslawsky crater on August 21st, but Roscosmos confirmed that an anomaly during a manoeuvre

on August 19th led to the spac ecraft's impact on the lunar surface. Initially, Luna -25 was planned to

launch in 2022 but was postponed due to technical issues. However, Russia announced its plan to
CgUuFLUYg YFOGYSBGLjLGE FYut 'Yu UO826 tinfeliamer®t G u U'YOt COYG F YU UON
Japan launched the lunar lander SLIM (Smart Lander for Investigating Moon)

On September 6th Japan launched two missions into space, including a lunar lander SLIM (Smart
Lander for Investigating Moon) and a powerful X -ray space telescope XRISM (X-Ray Imaging and
Spectroscopy Mission) from the Tanegashima Space Centr e. SLIMis tasked with achieving Japan's
first-ever soft lunar landing and carries two small probes designed to monitor the lander's status,
capture landing site photos and provide an independent communication system with Earth.

U.S.progresse d with Artemis Programme and commercial, CLPS -backed Moon missions

In 2023, the U.S. progressed with the Artemis Programme. Following the successful Artemis |

mission in 2022, Artemis Il will be the first crewed mission of the Artemis Program , building on the

successful Artemis | uncrewed flight test.

2FEY§glI LUY , 0O0WY nidt 8YasgLOYUuFdzOGCOn YUUOYs| t ut ulhAs OYLjs g
an event at Space Centre Houston in Texas. Axiom Space was selected by NASA to deliver the

BG LjLjGt FOLj'YSt t FGgCbGFt YLIALju 08w 'YGU G  quaditicRtiorCdenifidationy U O Yn O Ljd
and production of flight training spacesuits (the Axiom Extravehicular Mobility Unit (AXEMU)) and

support equipment. Prior to the mission, Axiom Space will test the spacesuit in a spacelike

environment. The AXEMU spacesuit aims to enhance mobility and
provide protection from hazards on the Moon. ¢

On April 3rd, NASA and the Canadian Space Agency (CSA) announced
the 4 astronauts for the first crewed Artemis mission Artemis II,
Commander Reid Wiseman (U.S.), Pilot Victor Glover (U.S.), Mission
Specialist 1 Christina Hammock Koch (U.S.), and Mission Specialist 2
Jeremy Hansen (Canadian). The crew will conduct tests and
demonstrations during the 10-day flight around the Moon which is
planned to launch in late 2024 to prove the life -support systems of the
Orion spacecraft. ¢’ Credit: NASA

With regard to Artemis, NASA selected Blue Origin to develop a lunar lander, which aims to

transport astronauts on the Artemis V 9@ LjLjGt F'YgLi'Ysgl u'Yt TY® a oLjvyaluLjtgdaFdu
(SDL) efforts. The SDL was announced by NASA in March 2022 to support work on a second lander,

Lt ©5s COBO0FUGFt YasgLOdoLjyaug!l LjUGs YLIOCOLuOn'YI AYo a YGUF'Y
(HLS) program. Blue Origin and Dynetics, who competed with Space X and lost the bidding

competition , protested the award to the Government Ac countability Office v which was rejected.

 Abnormal situation occurs during transfer of Luna  -25 probe to pre -landing orbit, Tass, August 2023 ; Roscosmos to

Lt FLjGn Ol YLIOFnGFt YFOGYSULjLjit F26uThsyBugustR@2BjYLjt GuUYst COYGFY ' .,
®asgLOLiGu YTt YO a OLY | U08GL'Ykkk Y8ttt FYyalul TgLOYS8GLjLjGH FYAOI LiuLwyYo 2
57 NASA Names Astronauts to Next Moon Mission, First Crew Under Artemis, NASA,  April 2023
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SDL aimed to ensure competition in the HLS program. SpaceX was excluded from the SLD
competition because of the existing HLS award in 2021.With the award under SLD, Blue Origin will
lead a team, which includes Boeing, Draper and Lockheed Martin, to develop the lander designated
gLI'YP9 Cl OYst | Hliare cwiitrabGinelEdes the development of the lander, a demonstration
landing on Artemis 5 scheduled for late 2029, and an uncrewed test flight of the lander in 2028. In
addition to the lander designed to carry astronauts, Blue Origin is planning a lander to t  ransport
cargo (20 metric tons). Blue Origin was one of two bidders - the competing team was led by
Dynetics. In a source selection statement, the choice is justified by highlighting technical strengths
and lower cost .8

In May, NASA announced a call for proposals to
develop a next-generation Lunar Terrain Vehicle (LTV)
that will enhance astronaut exploration and scientific
research in the south polar region of the Moon during
future Artemis missions. The selected rover will
undergo testing and demonstration in the lunar
environment before being employed in crewed
: missions, which are expected to begin in 2029. Before
Credit: NASA that, the vehicle will transport equipment, assist with
cargo delivery, and expand research opportunities on the Mo on. The LTV will function as a
combination of an Apollo -style lunar rover and a Mars -style uncrewed rover, enabling scientific
exploration even when astronauts are not present. %°

The Artemis Accords, which serve a s a
complement to contributions to the Artemis
Program, were signed by 12 new partner
countries in 2023 v namely: Germany, Angola, the
Netherlands, Iceland, Argentina, Bulgaria, India,
Ecuador, Spain, Czech Republic, Rwanda, Nigeria.

Beyond developments in Artemis, in 2023, NASA
changed the landing sites for commercial ed for Peaceul Exploration of Deep Spaa
missions supported by NASA through the CLPS Credit: NASA

(Commercial Lunar Payload Services) , such as

the Peregrine mission and the Nova -C lander mission v UOY6 ¢ a € 0 YT G| Lju YLt 8801 LG gCY

InFebruary,© a YgFn'Y Liglt It adLYLUgJFt OnYuUOYCgFnGFt YLiGUOYTH |
POOI Ot 1 GFOwé Yi UOYCYgFnlGFt YLGUOYGGLj'YDt dzOn YTldn@&yuUOYGF
north -eastern side of the near side of the moon to a scientifically more interesting region called
Y_1GGuU0GGLOF YAt 80LjwYt FYU UO'YGO Ljl Dre falvishepl Péragiine oftitie O Y8 + + F O L
GFgUt Ul gCYTCat UU'YtH T'Y0 ~ todklpjace in TahugrF 20240 F G g u |l YI + LbOuU

Moreover, citing scientific interests, NASA requested Intuitive Machines LLC,  to shift the landing site

b TYoUOYLY 85 gFAOL'YT G| LiiCYu@di lafider ko Fhy @Briat SoumhiPolé r¥gioh dzihe

Nova-C lunar lander successfully landed on the moon in February 2024. ™

% NASA selects Blue Origin to develop second Artemis lunar lander, NASA, May 2023 ; Selection Statement - Next Space

Technologies for Exploration Partnerships -2 (NextSTEP-2) Appendix P: Human Landing system (HLS) Sustaining Lunar

Development (SLD), NASA, May 2023

% NASA Pursues Lunar Terrain Vehicle Services for Artemis Missions, NASA, May 2023

" NASA changes landing site for Peregrine lunar lander, SpaceNews, February 2023

"© a Y@Ondl OLULj'YKFUUGuUGdzOYs§gLUGFOLJO YA Gl Ljua Y8 GLjLiGH FYUt MWt Y~UF g1 'Yat {
Machines lands on the moon, SpaceNews, February 2024
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Furthermore, in May, NASA selected 5 research teams (out of 14 competitive proposals) to jointly
LunAYCUFg! YLLGOFLOYGFn YLigOs COYgFgCALjGLiYGFYLjisst | uvt
Solar System Exploration Research Virtual Institute (SSERVI), supporting each team for 5 years with

ca. $1.5million per year. The research should support enabling the future human and robotic

OnsCt Il gudt FYLTYGUOYS8tt FYGGuUYO®O a o0LjY |uO08dLjYslttl gay
initiative. "

Beyond the Moon, NASA progressed in its Moon -to-Mars ambitions, opening a dedicated office and

releasing a strategy, as outlined in the a later part of this chapter.

Canadai Lj'Ys | t tcon@ibjitiphditg-Avtemis and Lunar Gateway

T

G On April 3rd, NASA and the Canadian Space Agency (CSA)

; r announced the 4 astronauts for the first crewed Artemis

mission Artemis |Il, including the Canadian astronaut

Jeremy Hansen, as Mission Specialist 2. In August, Canada

allocated $1.7 million in funding to support the Canadian

space industry for lunar exploration . the funding was

awarded to AllSeeing Corp., MDA, the University of

Alberta, Pelican MR, Inc., the Ottawa Hospital Research

Institute and Lunar Medical, to support the Canadian

space industry ft | YCUF gl YOnsCt |l gudt FYYGLYsgl uYtTY: gFgngoLjYsl
Gateway ?BOAt Fn'Y: gFgngoLjYLt Ful araadt Fyat YaUOY_guOGgAYl AyYu
arm system, the Canadian government announced the objective to invest $1.2billion from 2024

b dzO1 Y Ys Ol Gt nYt TY ™ YAOG! LijwYut YnOdzOCt s™g YIt Tt udL YCUFgI

Credit: NASA& CSA

China progressed with the International Lunar Research Station (ILRS)

In April. the China National Space Administration (CNSA) announced the establishment of an
organisation to manage and coordinate the China -led International Lunar Research Station (ILRS) -
the International Lunar Research Station Cooperation Organization (ILRSCO) .

On April 25th, the CNSA and the Asia -Pacific
Space Cooperation Organization (APSCO)
signed a joint statement on ILRS cooperation. In
addition , CNSA signed cooperation
agreements with several countries, including
Russia, Argentina, Pakistan, the UAE and Brazil.
Also in April, during a bilateral meeting of the

9t Clidzgl GgFY t OFLAYTH | 'Ya
Executive Director Marglad Bencomo and
:©a O0LYTt! 801 YAOs UUAYAC
national Deep Space Exploration Laboratory
(DSEL), China invited Venezuela v as the first
country v to join the China-led International Credit: DSEL
Lunar Research Station (ILRS) project, whose

2 NASA Selects Five Teams to Study Lunar Science and Sample Analysis, NASA, May 2023

s More than $1.7M in funding to support the Canadian space industry in its exploration of the lunar environment,
Government of Canada, August 2023

4 Canada proposes to develop robotic lunar rover for Artemis,  SpaceNews., April 2023
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construction is planned to start at the beginning of the next decade. The meeting concluded with
Venezuela expressing the intent to sign a MoU with China for the ILRS project. ™®

In May, China stated its goal to land astronauts on the Moon before the end of the decade and that
the Moon Landing Phase of its human lunar exploration program ha d started. The ongoing
preparatory work includes the development of the Long March 10 rocket for crewed launches, a
crew spacecraft, a lunar lander, and a Moon suit, as well as the construction of a new launch site. ~ 7®
In addition, reportedly, Chinese scientists built a chamber simulating lunar conditions to support
UGF§oLYs |l Os ¢dtegmilinar ExMdrationY'Ct LFYs g1 u 'Yt TY: UGFgoOLjY ' " YCUFJg
provided and unveiled from January until May: (1) designs for its lunar lander, (2) details on its fully
reusable Long March 9 rocket, (3) details on forming an international coalition for its Moon base, (4)
plans for a lunar base by 2028, (5) the goal of landing a crew on the Moon by 2030. 8

Moreover, China reportedly aims to define the task sharing for ILRS as well as approve and sign
GFUOI tt dzOl FBOFUgCYgt | OO dduidingycpantrigstbéftiielind afkl of 2024. 2 U Lj'Y

Artemis Accords Signatories (2023) ILRS Signatories (2023)

6 Germany 6 Venezuela
6 Angola 6 Asia-Pacific Space Cooperation Organi sation
6 the Netherlands 6 Belarus
6 Iceland 6 Azerbaijan
6 Argentina 6 Argentina
6 Bulgaria 6 Pakistan
6 India 6 Brazil
6 Ecuador 6 South Africa
6 Spain 6 Egypt
0 Czech Republic 6 NanoSPACE AG (Switzerland)
6 Rwanda 6 ILOA (Hawaii)
6 Nigeria 6 NARIT (Thailand)
6 University of Sharjah (UAE)
6 University Adriatic Aerospace Association (Croatia)
6 PT Universal Satelit Indonesia

2 000! YnOdzOCt s @0OFULjYGFY: UGFgOLjYatt FYygoal Gudt FLI'YGFLClnOX

6 In May, the Beijing Institute of Technology (BIT ) received the lunar samples delivered by the
Chang'e-5missionand Ljti g | Ut On YLjgdnAGFt Yo UO'YLjgO®s€OLjo YOagu Ol (g CYL

o Chinaannounced the launch of 0 UO YLt 88U FGLguU Gt FLj'Yl OCq RAYEFDOICTA W OYy
the Moon v to be used to support China's robotic lunar missions Chang'e 6, 7 and 8 &°

s China invites Venezuela to join moon base project, SpaceNews, April 2023

76 China sets sights on crewed lunar landing before 2030, SpaceNews, May 2023

7 China builds simulated moon chamber to prep for crewed lunar landings, Space.com, May 2023
8 China to Invest Heavily in its Race to the Moon, Payload Space, May 2023

8 China to explore Chang'e -5 lunar materials for future research station, CGTN, May 2023

80 China to launch communications relay satellite to the moon in early 2024, Space.com, May 2023
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ispace announced and unveiled details on its second moon mission HAKUTO -R Mission 2

In November , the Japanese company ispace announced its second moon mission, the HAKUTO -R
Mission 2, unveiling the final design of its micro rover, which will be transported to the Moon by its
lunar lander. The mission is planned to launch end of 2024. &

Israel advan ced with the Beresheet 2 lunar mission

On February 1st, the Israel Space Agency (ISA) and NASA, represented by NASA Associate

Administrator Robert D. Cabana and ISA D irector General Uri Oron, signed a Statement on Intent for

GgUOGI YLttt 5Ol gudGt FYGFYJFn YO a 0OLjYLt Ful fplatngddolagriei + Yk Ljl g O
in 2025. Beresheet 2, the second lunar mission led by SpacelL, will comprise of a three -spacecraft

system. One of the two small lunar landers will land on the far side of the Moon and the other lander

on the near side, whil e the orbiter will orbit the Moon for more than 5 years. &

Also in February, Spacell signed a cooperation agreement with the German Aerospace Center

(DLR) on Beresheet, WYGUGLUYGFLCUnOLYUGUOYULOYt TYA~Q@OLjYUFGpUOY:
The algorithm is able to identify craters in lunar surface images and adds the data to an onboard

database which will support navigation during the landing with accurate positio ning information. 82

Turkiye announced plan to launch the first spacecraft to the moon in 2026

In November, Turkiye announced that it aims to launch the first spacecraft to the moon in 2026. The

spacecraft was developed with the Lunar Research Program (AYAP) within the National Space

Olttl goolde Yi UgCOLjY COFGgYasgLOYLjGt FOnYgg YLt Ful gLuYGGuU
kK FLju G U UTAR YZAY)0® provide a communication S -Band TT&C (Tracking, Telemetry and

999 FNAYi Il gFList FnOIl YTt 1 Yi Al bGAQOLF¥TGI Lit ' YCUFQg! 'YOu LjLjat
Developments in  Europe

@O0dzt CliudGt FYasgLOXYGUI 5 O00LjY§8GLjLiGH FYTHI YasgLOYGhasCtHI gu
In March, the High-Level Advisory Group (HLAG) on the future of human and robotic space

OnsCt Il gudt FYTHI YGUIlt 5s0WYDgFnguOn Yl AyGa WYl OCO¢LiOnYuU
Tt YasgLOYGnAsCtIl guidt FoYGGuUYYF YiF ofGee Qlf geGpliticl,gPHn Yi I BO
economic and (3) societal relevance of human and robotic space exploration for Europe. The report
FtuoLYaUgu YGUIl t 500LjYt dzOI | OCUGGFLOYt FYGFuUOI Fgudat FgC'Ys gl
on the global economic and

0
L

: £9C¢
geopolitical scene. Therefore, the = esa
report claims that Europe needs to Low Earth Orbit cargo vehicle @ ® ®

. f I . . . . LEO crew vehicle @) [ ] [ ]
significantly increase its investment in LEG space station @ ® Columbus module on ISS
exploration and develop its own

. . Super heavy launcher to Moon () [ ] @
humar.1” Spaceﬂlght transportatlon Crew vehicle to/fram Moon orbit () @ European Service Module
capabilities to secure and foster the Lunar orbital station (@) [ Gateway modules
benefits of a b coming space economy. i S-S S
It is argued that greater autonomy in
Space W|” make Europe a Stronger and ;H;;my:pm::;t:pﬂﬁ:—;;ﬁ;ch@um . Mot avaiable @ Lead/mastered Contribution
more . attraCtlve . partner for Figure 1: Where does Europe stand in space exploration - Comparative capabilities by 2030 (Source: ESA)
international cooperation. Concerning Credit: ESA

81ispace Announces Mission 2 with Unveiling of Micro Rover Design, isce, November 2023

82 NASA, Israel Space Agency to cooperate on Beresheet 2 lunar mission, the Jerusalem Post, February 2023

83 SpacelL signs agreement with German Aerospace Center, Spacewatch Global, February 2023

84 Tirkiye's 1st spacecraft to travel to moon in 2026, AA, November 2023 ; Thales Alenia Space to provide transponder for
Turkiye 0 1§t lunar mission, Satnews, November 2023
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O9tt FYOnsCtl gudt FYYuUOY!I Ost Il uYLUguUOLXYpGult sOYLUt GCn"
Mission to establish an independent European presence in Earth orbit, lunar orbit, on the Moon, and

beyond, including a European Commercial LEO Station, Cargo and Cre w Capabilities for the
_GuOGIAYIFn YOUOYStI FWYYFn YLiGLUGGFOnYs 1l OLIOFLOYt FYuUOY
ESA towards the Space Summit, the report called on ESA to prepare a scenario for  an independent

and sustainable European human landing on the Moon within 10 years.

Ready for the Moon: ESA high -level event on Europe's lunar ambition

OnJune 2nd, a high-COdzOC YLt FTOI OFLOYyp@Ogn
§tt FoWYt It gFGLOnYI A'YGa YUFYLt -
Federal Chancellery of the Republic of Austria, took
5CgLOYGFYCGOFFgWYndGLjL GLjLJGFt YGU I |
in space exploration. The conference focused onth e
findings and recommendations from the final report
URevolution Space w of the High-Level Advisory
- Group (HLAG) on the future of human and robotic
Credit: ESPI space exploration for Europe , mandated by ESA,

with regard to the international, economic, and
societal impor tance of space exploration for Europe. ESPI Director Ludwig Moeller joined the panel
on the Economic Importance of Space Exploration for Europe. &

ESAopened a tender for Moonlight

In February, ESA opened a call for tender under its Moonlight programme, inviting private space
companies in Europe and Canada to creat e a satellite constellation for commercial
telecommunication and navigation service  which will be placed around the moon to support lunar
missions. ESA will serve as an anchor customer, but the involved companies are free to also sell
lunar services and solutions to other agencies and commercial ventures. Ca. 100 companies
covering the whole value chain expressed interest in  being involved in Moonlight.

Poland plans lunar exploration mission

AUl GFtYUUOYKkOsgLuo, - ™Jung the G
President of the Polish Space Agency (POLSA) Grzegorz
Wrochna announced that Poland plans a national lunar
exploration mission, incl. the development of a probe
F g ®0n 'Yy ard f thedong -term also the construction
of lunar bases. Previously, POLS A asked the Polish space
industry, scientists and researchers to submit proposals
on ideas for a lunar exploration mission.

Credit: Tomasz Gzell/PAP

The Polish space industry already demonstrated
capabilities and expertise, having contributed so far to more than 80 space exploration missions by

nOdzOCt s GFt YgFn'Ys | tdzinGFt Yl OLiOg! LUYGFLjul G680OFuLjé¢ Yi UOYya
this decade and to employ infrared radiation technology fo r scanning the lunar surface and

searching for raw materials. While a prototype probe is currently undergoing testing, initial mission

preparations will start later this year with Phase A. 8¢

8 ESPI at the Ready for the Moon Conference, ESPI,June 2023
8 Polish Space Agency Plans First Moon Orbital Mission, Poland Daily 24, June 2023
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UK Space Agency invests in Moon and Mars R&D projects , research on the use of nuclear power
for moon base, and communication and navigation services around the moon

On March 7th, the UK Space Agency announced to invest £1.6M into projects supporting future

Moon and Mars missions. i UOY* Ys | + BOLULj'Yg!l OYTUFnOnYI AYUGUOY6| 0Lj'YGF ¢
through remote technologies and resources found in space to sustain astronauts and will be led by

universities and companies across the UK. &

Also, the UK government signed a £2.9M contract with Rolls -Royce to investigate how nuclear
power could be used to support a future Moon base, in order to extend the future mission duration
to the Moon. Specifically, Rolls -Royce plans to send a small nuclear reactor to the Moon by 2029.
Rolls-Royce will jointly work on the project with UK Universities and research institutes .2

Finally, UKSAG FFt GFLOn'Y6, " 8 YTUFNnGFt YgLjYsgl GYt TYGa 0LjY§tt FCi
to develop communication and navigation services for the Moonlight satellite constellation around

the Moon from 2028. This funding comes on top of the UK-led Lunar Pathfinder project expected

to launch by 2025. 8

ASI seeks commercial partners for the ORACLE project

ASI sought commercial operators for its lunar regolith oxygen extraction project known as the
Oxygen Retrieval Asset by Carbothermal -reduction in Lunar Environment (ORACLE) project. The

2@  ~GYsltBOLUYGL'YJCCH L g inDignyandits tinmen®is 96t far & thaxivdum YW~ ~
duration of 48 months. ASI partnered with Politecnico di Milano to initiate the developmental phase.

The project encompasses various phases, with the initial collaboration focusing on the technology's

validation for future missions. Once t his stage concludes, ASI plans to transition the project to an

industrial partner to steer it through subsequent stages, leading to an eventual launch. %

European contributionsto : UG F g o LjY: UgFt 0 OY, YCUFg!l YCgFnOl

In 2023, French, Italian and Swedish instruments were delivered to China (CNSA) to be integrated

FFIt gl nYuUOY: UgFt 0 0@ YYUOgFH0 Ty F@®OLjEYt FYGLYLICGguOn YTt
1 ©Gal YA2 gOYGYL'YnOCGEdzOl On YU FY Ghed g T D OYIH T ddniy ¢ javiCly fF w10
National Institute for Nuclear Physics provided an Instrument for landing -Roving laser

Retroreflector Investigations (INRRI) . The Swedish Institute of Space Physics contributed NILS

(Negative lons on Lunar Surface)

1.2.3 Mars, Jupiter , and deep space exploration and space science

KFY ' 7 WYGUHI t 5 O0 Ljekpldratidn @nd t stieindg Wérg thelpmrich obthe JUICE mission

Ot YLiGUnAYzUisdGuOl OLjYGLAYSH T FLIYGFY 51 GC¥YYJFnYOGUOYCgUFL
Beyond Europe, NASA progressed with its Moon -to-Mars strategies and Mars exploration, while

Japan launched the X -ray space telescope XRISM, and India launched its Aditya -L1 solar

observatory v only a few weeks after its successful moon landing of Chandrayaan -3.

87 UKSA Invests Another £1.6m Into Moon And Mars Projects, Orbital Today, March 2023

88 Government signs £2.9m Moon base nuclear power deal with Rolls -Royce, BBC, March 2023

89 UK companies to provide services for future Moon missions, UK Government, February 2023

% ASI Seeks Commercial Operator for Lunar Oxygen Extraction Mission, European Spaceflight, November 2023
% U g F46 énters lunar orbit ahead of far side landing attempt, SpaceNews, May 2024
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https://europeanspaceflight.com/asi-seeks-commercial-operator-for-lunar-oxygen-extraction-mission/
https://spacenews.com/change-6-enters-lunar-orbit-ahead-of-far-side-landing-attempt/
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Developments in  Europe

GhsCtIl GFt YOUOYt gLj'YTt GgFUXYGa 0OL'YZUusGuUuOl YkLAYS§tt FL'YGASsC
2FY 51 GCY _ul0wWYGa oOLjYzUsduOl N
(JUICE) mission launched aboard an Ariane 5

I+ LbOu YT t spaceport in Koubail.lTRé

G LjLjGt FOLj'Yt I BOLUUGdzO'YGLj'YUt YLju
three biggest moons Ganymede, Callisto and

Europa. These are believed to harbour big

liquid -water oceans beneath their icy shells,

and JUICE aims to investigate whether there

could be habitable environments.

The JUICE mission carries a set of 10 science,
remote sensing, geophysical and in situ
instruments, including an optical camera system, spectrometers, a radar sounder, a laser altimeter,

a magnetometer, and particle analysis instruments . During the mission, JUICE will conduct four
separate "gravity assist" planetary flybys, with the first to take place in August 2024 . The second
gravity assist from Venus is scheduled for August 2025. Then JUICE will swing by Earth for two more
gravity assists in September 2 026 and January 2029.

Credit: ESA

After this final Earth encounter, the probe will reach Jupiter in July 2031, followed by another flyby

of the JUICE spacecraft Ut YG FLjOl 0 Y@l U LjOCT Y{ F u3 méand willibé Gokeivegdver I G U € Yi U
the course of 35 flybys between 2031 -2034.°2

Ga OLjYGULCGnN'Y8{LjLjGt sudcesgf)yy deployed: t Gtadydefprspdce

On July 1st, Ga Buc|id Space Telescope was launched with SpaceX onboard a Falcon 9 rocket

from Cape Canaveral. After the launch, a trajectory correction  manoeuvre was conducted by ESA

OGLjLjGt FYLt Fult CYut YEUdnOYGULCEn YUt Y~gtl gFt OYOt GFu'Y 'Yu
$1.4billion Euclid astrophysics mission aims to study dark energy and matter over  approximately 6

years. Euclid includes two scientific instruments (1) the visible-wavelength camera (VIS) and (2) the

Near-Infrared Spectrometer and Photometer ( NISP), while NASA provided the detectors for NISP.

Updates on the replacement of Russia for the ExoMars Rosalind Franklin mission

In March, following the restructuring and postponed launch of the Rosalind Franklin Rover due to
the cancellation of the cooperation with Russia and the confirmation at the ESA CM22 t hat ESA will
build its own lander , ESA gave an update on the ExoMars Rosalind Franklin mission:

6 Timeline: The mission was now set to launch between October 5th and the 25th in 2028,
allowing for a landing on October 2 8th in 2030.

6 Cooperation /replacement of Russia: The European-built lander will be different from the
initially planned Russian Kozachok platform, as it will limit itself to delivering Rosalind Franklin
safely to the surface of Mars and will not offer any additional payload services. Moreover, ESA
and NASA have been in talks to ensure that NASA provide s engine elements as well as launch
services and radioisotope heater units .

6 Landing site: ESA selected the mission's landing site to be in Oxia Planum, which preserves

remnants of the planet's wetter past. %

2Ga OLYzUudLOYCGETuLYt TTYt FYpUOLtYUut YndlLjLt dzOl YLiOL I QulLjYt T'Yzus dull 0LjYC
9 ROSALIND FRANKLIN ROVER TARGETING 2028 LAUNCH TO MARSSky & Telsecope.Org, March 2023
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In November, UK SA provided £10 million to replace amission-crucial Russian instrument with a new
G FLju | U 8 OF toMdk@t thefbeptospots for finding life on Mars

The new instrument Enfys is an infrared spectrometer and will be designed and built primarily by
Aberystwyth University .GF TALj'Yg Fn YU UO YO LjLj(i gpgnCaloosnill gverto togethetjtd Lju O 8
identify minerals °*

ESA and China conduct spacecraft -rocket integration tests for  the SMILE mission

In February, ESA and Chinese scientists jointly conducted spacecraft -rocket integration tests (incl.
docking, satellite separation and impact tests) at ESA 0 ESTECsite with a prototype of the satellite
for the ESA-CAS Solar wind-Magnetosphere -lonosphere Link Explorer (SMILE) science mission.

The 3-year mission, which is planned to launch in 2025 (after being postponed due to project
nOCGALANWYUGLIYUUOYH I BOLuUuGdzO'Yut YLiglnAYLjt Cgl YCGGFn Y§gFn'YGg
the ionosphere. The prototype SMILE satellite was developed by  the Innovation Academy for

§GLIt LguOCCGuOLYH TYuUOY: aYkk 8§&: axwyscluacoyvyGa 'Yn0OdzOC
launcher Vega -C. This joint testing marked the first time that a Chinese team has conducted such

tests at ESA facilitie s.%°

ESA Comet Inceptor Mission Updates

In December 2022, ESA and a consortium led by OHB ltalia signed ¢ "YI47,5million contract for the
development of the Comet Interceptor mission. The agreement includes OHB System AG, SENER
Aerospacial S.A., and OHB Sweden AB and includes the management of th e space infrastructure %
In June, the study phase of Comet Interceptor was completed and the mission was approved for
construction %7 In October, Redwire Space BV secured a contract with OHB Italia S.p.A. to deliver the
onboard computer for Comet Interceptor & Implementation Phase (Phases C/D/E1). ° In November,
i G| GEG@'Y LjOL G| &iflion gecontkact &0 provide satellite communications for Comet
Interceptor. %

UK released its Space Exploration Technology Roadmap

In line with the UK National Space Strategy and within the framework

of civil capabilities as part of the National Space Strategy in Action, the
UK released the Space Exploration Technology Roadmap (SETR),
which aims to guide the UKSA in decision -making by focusing on

i i i 100
technologies in which the UK leads or plans to lead. = 3% UK SPACE
71k AGENCY
Space Exploration
TECHNOLOGY
ROADMAP

— e

Credit: UKSA

% Britain steps in to keep Mars rover mission rolling, the Telegraph, November 2023

% ESA, China conduct spacecraft -rocket integration tests but joint science mission delayed to 2025, SpaceNews, February

2023

POGCY: 201 @ :1YIGIi CGGOYGAa Y ©OAY2f9Yki -~k Y 2@YifGYAGGOYaAaO : GY§kaak?
December 2022

9 Comet Interceptor approved for construction, ESA, June 2023

BFOnGGEl OY GglnOnY:t FulgLuyYut YOIt dzinOY2FIt glnY:tastull YTt 'YGa 0LY:t
Redwire, October 2023

99

100 space Exploration Technology Roadmap, Gov.UK, July 2023
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https://www.esa.int/Science_Exploration/Space_Science/Comet_Interceptor_approved_for_construction
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‘ E ; Yearbook 2023 - Space policies, issues & trends

Developments b eyond Europe
NASA progresses with Moon -to-Mars ambitions

In March, NASA established a new Moon to Mars Program Office at NASA

HQ in Washington D.C., which is responsible forcarrying G0 Y© a 0OLjYUU®OSgF
exploration activities on the Moon and Mars under the Exploration Systems

YW Development Mission Directorate. The new office will lead planning and

NOON TO MARS
STRATEGY AND

el analysis for developments to support human Mars missions, focusing on
hardware development, m ission integration, and risk management functions
to prepare for human missions to the Moon and Mars. The office is led by
Deputy A ssociate Administrator Amit Kshatriya, former Acting Deputy
Associate Administrator for Common Exploration Systems Development. 1%t

DEVELOPMENT

Credit: NASA During the Space Symposium in April, NASA released an updated Moon to
§gl Lj'YLiul guOt AYpyo a 0a'YsttFYUut Y§&gI Lji'Yau Adluepintdfior g Fn Y2 I B
LiGLiGgGFOn YUOUBGgFYs | OLIOFLOY§Fn'YOns Ct ITheudctinfervdetttibesi t Ut O U YU
how Artemis fits towards asetof . = YTGF g C'Yt I BOL U (i dz€rhjMobh tb Maes hamad Lj'YCt F t
spaceflight mission plans, with a crewed Mars mission tentatively scheduled for the late
2030s/early 2040s. 102

. Transportation Lunar and Martian .
Science o Operations
and Habitation Infrastructure
Science National Posture Inspiration

The revised strategy is based on the Moon to Mars Objectives published in September 2022, and a

| OLjG CuYt TYsul CaLYLt FLiGCugudGt FY§L'Ysgl uYtTYo a 0LjYt dzO
nOdzOCt 5 YgYI t gndgs YGGuUYOE At YJF nYCo@ipldmgnBarytgihg revdedLji g b OUt C
strategy, NASA released the Moon -to-Mars Architecture Definition Document and several White

Paper documents on the technical architecture of its plans, including the Architecture Concept

Reviews (ACR) 2022. The ACR 2022 sets ait areas of cooperation in (1) power infrastructure and

distribution, (2) communication and navigation, (3) lunar environment mitigation, (3) robotics and

mobility, (4) logistics, (5) utilization operations, (6) lunar sampling and curation, (7) habitation and

crew health systems, (8) exploration systems and operations analog testing. 1%

Also in April, NASA selected 16 proposals from 12 U.S. companies under its 2022 ACO to advance

technologies and capabilities, such as testing a lunar rover design, developing a robotically

assembled power system and an electrically actuated device to join in-space propellant transfer
CGFOLjWYUt YLilsst I a'Yut YO a OLi'Y§8t 1t FYUut Y&8GI LiYt I BOL U G dzOLjé

WMEeOG YOIt tl goyY2TTiLOY-0gnLiYo a 0LYOquUY I Gyl nYTHI Y8ttt FWYSg!l LjWYO a
29 a ba‘Ystt FYut Ysgl Ljvaul gu Ot A'Y4Fuepyat forBdstaitied Hatan pernzdadd s 9 OF U 'Y

exploration throughout the Solar System, NASA, April 2023

103 Moon to Mars Objectives, NASA, September 2022

104 Moon -to-Mars Architecture Definition Document (ESDMD -001), Exploration Systems Development Mission Directorate,

NASA, April 2023; Moon to Mars Architecture, NASA, April 2023 ;

N
©
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The 12 companies are Aerojet Rocketdyne (2 proposals), Blue Origin (2 proposals), Boeing, Canopy
Aerospace, Lockheed Martin (3 proposals), Maxar, Phase Four, Psionic, LLC, Roccor, LLC (Redwire),
Sierra Space, Stratolaunch, Venturi Astrolab. The proposals w ill run under an unfunded Space Act
Agreement , under which NASA will provide access to its facilities and technical expertise. The
agreements are supported by a general total estimated value of $14.5 million 1%

© a OLYFOGYn!l ¢Tu Yigiml rapati©ekploration of Wets F t

End of March, NASA released a draft strategy for long -term robotic exploration of Mars called
PGNsCHIGFt Y8GI LjYit tOuUOl wWYTt CCtGUGFt YLt 88Guu00YSB00Uu
aulndOLYIt gl né Yi UOYLjul guoOt AYt iU C Gl¢nOdasymisemre hgndédn | 'Y§ YLjO |
$100 million and $300 million) and v these missions being competitively selected v with potential

commercial partnerships.

59l aYTIHOYO a 0LjYs§gl LjyagoasCcOyY@Ooull FYY©O a YdLjyral !l O]
mission robotic Mars mission ESCAPADE - scheduled to be launched in late 2024. The new plan is
FtuYTt | OLIOOFYGFY®© a OLjY*E, '  _YIUuntOuYsltstLgCYkGUGL
GFLCUndGFt YO a OLjYLjGsst |l a YTt YGa OLj'YGAnt §g1 Lj'YBG LjLjGt F A €Y
feedback from scientists to refine and specify the strategy. %

Japan launched the X -ray space telescope XRISM

On September 6th, Japan launched two missions, SLIM (Smart Lander for Investigating Moon) and
the X-ray space telescope XRISM (X-Ray Imaging and Spectroscopy Mission). XRISM (formerly
known as XARM) is a JAXA-NASA mission with ESA participation which aims to investigate celestial
X-ray objects in the Universe. The XRISM payload consists of two instruments: (1) Resolve, a soft X -
ray spectromete r, and (2) Xtend, a soft X-ray imager. %7

India launched its first solar mission Aditya -L1

On September 2nd, India's first solar observation mission
Aditya-L1 lifted off from the launch pad at Sriharikota and
reached its final destination Lagrange Point 1 (L1)from where

it will continuously observe the Sun, in January 2024. The
orbiter carries 7 scientific instruments which will observe and
study (1) the solar corona (the outermost layer), (2) the
sUt Ut LisUOI OvykuUOYalFalLjYLjg!l TgL :
the Earth) and the chromosphere (a thin layer of plasma Credit: iStock
between the photosphere and the corona). 1%

A )
4"

| 0 Ydzi Ljd

UAEgGFFt GFLOn'Y8GLjLjGY F'Y§S dYkW8UCUGs COY LiuOIt dnYGnsCt Il gul
2FY8gAY *o0WYULUOYd GYasgLOY tOFLAYGFFtUFLOnYUUOYd C
GhnsCHtIl guilt FOAWYGUGLUYGECCYLOO YU Bildk &i®r@etres i aCregio® | Y Ljs g L C
called Asteroid Belt EMA between Mars and Jupiter to study asteroids. The mission,  with planning

started in 2019, will take 13 yearsin total, 6 years for spacecraft development and 7 years travel
time to the belt, including 6 asteroid fly -bys and fly -bys of Venus, Earth and Mars. 1°°

105 NASA Selects 12 Companies to Collaborate on Key Technology Development, NASA, April 2023 ; Space Technology
Announcement of Collaboration Opportunity (ACO), NASA, 2022

106 NASA releases draft strategy for long -term robotic Mars exploration, Space News, March 2023

107 Japan Joins the New Moon Race, and Launches an X -Ray Telescope, Too, the New York Times, September 2023

108 Aditya-L1: India's Sun mission reaches final destination, BBC, January 2024

109 UAE mission to asteroid belt: Codename Max, Spacewatch Global, May 2023
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1.3 Access to Space - Launchers & Spaceports

This chapter covers institutional developments in access to space, in
particular with regard to launchers and spaceports. From a commercial
perspective, this is addressed in Chapter 4 Launches & Satellites provides a table of all launches
in 2023, analyses trends in the launcher sector and outlines 2023 launch highlights.

Space as an Asset

1.3.1 Europe Ys | a u n cihfallreffectr, butsprogresses with new spaceports
and changes underway for future European solutions

2023 marked the peak of the European launcher crisis. The unavailability of Soyuz since the war in

Ukraine from February 2022, the further delay of Ariane 6 (originally scheduled for a 2020 debut but

postponed multiple times) , the last Ariane 5 launch , and the delay of Vega C to return to flight after

the launch failure of its second flight in December 2022, G FU OF Ljd TG On YGU Il + 5 OO0 L)Yl OC{i ¢
providers. In response, this re -opened a debate on t UOY | OLjld ClG OF La@oviembuy &nil | + 5 OO Lj
independent access to space. In fact, with AriaF OY, 0 Lj'YC g Lju 'Y Egrdpd had)riy adeeswtal F OW'Y

its own heavy -lift launcher at least until July 2024. Throughout the year a host of European satellites

relied on American launch services W' YF § 80 CA 'Ya s g L Ordaddijion’tay iertiffe “Yaunch¥s

with SpaceX, such as Euclid and EarthCare, the EU was forced to initiate discussions on the launch

of Galileo 0 Lj Yfgénardtion satellites with SpaceX and US counterparts .

While the European launcher crisis was discussed in the f rame of the broader debate on European

strategic autonomy , it also opened a debate on the right approach to develop future European

(heavy lift) launchers . Frst, with regard to launcher procurement , came the need for more Europe -

internal competition. Second, was the question of launch provision with the prioriti sation of

institutional launches anchor customer schemes. Lj'Yt GUCGFOn YGFYUUOYGaOk YAGI OL
November 2023 ¢~ |1 + @ YABGI + GUGYJFn Yi UdDtheClsd af Bpade FvYan Gutsidei Gt | G OLj"
OOI Ljs O,lamngedgbrion of the global demand is routed in institutional and commercial markets

in the U.S. and China. The 18 Ariane 6 launches for the Kuiper constellation, occupying most of the

capacity of the future European launcher ,cannot come as a surprise, as the economic sustainability

of the launcher may increasingly depend on  (foreign ) commercial markets. However, a too strong

dependency on foreign markets may be dangerous for any European launcher . When faced with

giants, booking an impressive 80 heavy -lift launches with a portfolio of ULA, Arianespace, Blue

Origin, and now SpaceX , commercial and political priorities could shift preferences and conditions

of market access. Moreover, geopolitic al tre ndstrebds can be expected to increasingly impact the

above dependencies, *° The afore mentioned points were addressed at the Space Summit in

November. In contrast to the launcher crisis, European spaceports progressed significantly, starting

with the inauguration of the first European spaceport on European soil , Esrange, and the opening

of And gya spaceport in addition to significant progress o n UK spaceports.

Beyond Europe, China is on the rise in numbers of launches. Beyond Europe, China is on the rise in
number of launches . Launching from 7 locations so far, it will soon be at par and may overtake the
U.S., as Chinese satellite constellations will see the light. 94.5% of the payloads on these launches
are domestic, many commercial. !

10Ga Ok YOOI Ljs OL & G dzOLj'YOt dzOBI Ol Y. * " 'Yy~ 1 { @ YABGI | U U (wamdetsidet OO YOl | 4 0Ol FYi
001 Ljs OL U G dz0wWYGa Ok WYOt dzOar 01 'y, '~ ) ] ]
Gy Ok YOOI Ljs OL i G dzOLj'YOt dzOarl Ol Y. ' . " 'Yy~ | t 8 YABG!I | U U (amdataidet UO'Yol | 40Ol FYi

00! Ljs OL 0 (dz0wWYGa Ok WwYOt dzO8l Ol Y, ' |
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Towards a new approach for the future of European launchers? - Launchers in the centre of
discussion at the European Space Summit

Space transportation at the centre of discussions during the Space Summit

Following the Joint Statement of ESA CM22, France, Germany and Italy worked throughout 2023 on

alt gndgs YTH 1 YGUI t500LjYTUGuul OYGFYUGUOYCGgUFLUOI ¥LjoLut | Y
The roadmap aims to change European launcher procurement to create more competition while

ensuring the availability of launchers for institutional demands.  Milestones of the trilateral work

towards the Space Summit included a progress meeting at the Ministerial Level between France,

Germany, and Italy in May, and a Status Report to ESA Council in June,

At the Space Summit in November, European access to space was a core topic. With regard to

Giul t s Q0 LjYTU UGl OYCg WGErmany) Fraviselandltaiyl sigr@deftrilateéil agreement on

European launchers GG U U YYPTUFngoOFugCyYst GFULYTt I YuUOYI OCguUFLUYt"
standing disputes on the availability of launches and related sites. The document covers the

TGFOFLGFt Yt TYCGUFLUOI Lj¢ YKFYs gl udlaCg! YhangingPéergearl OOB8O0OF "
for the exploitation of Ariane 6 in exchange for a commitment to an 11% cut in cost and Ariane 6 will

be awarded at least 4 missions from public institutions per year. The Vega C launcher will get at

least 3 launch missions per year. More over, the three countries will support the launcher

programme for an additional 1,5 years. In total this results in an increase in the number of guaranteed

launches for Ariane 6 by 15 to 42 by 2030. 2

During the Space Summit, ESA member states granted Avio independence in marketing and
managing Vega C launches, ending its association with Arianespace. Avio is set to become the
Launch Service Operator for Vega C by mid -2024, managing flight operations an d
commercialisation rights.

Updates on European launchers

' LOFLOYt TYGUI t 500 LjYg L L Gittjajivahdrsy LjastAriaDes3ainct) s duihezA
delay of Ariane 6
On July 5th, Ariane 5 made its 117th and final flight, concluding nearly three decades of launche s
with a track record of 115 successful missions and only two outright failures. The final launch,
designated VA261, carried two communications satellites destined for GEO. The first payload
deployed was the German Heinrich Hertz -Satellite, designed to test advanced communications

technologies, the second payload was the French military satellite Syracuse 4B, intended for use
by the French military. 4

As outlined in the introduction above, 2023 was the AO¢g!| Yt TYGUIl t s O0LjYCgUFLUOI 'Y
following the last flight of Ariane 5in the second half of 2023 , Europe had no access to space with
heavy-lift launcher svwith | GgFOY, O Lj'YTdG ! Lju'YCG U FLUYT imida202a.! Yn OCgAOn'Y

12 Ministers from France, Germany and Italy signed a Statement on the future of launcher exploitation in Europe,
November 2022

3France, Germany and Italy sign agreement on launch vehicle development, Space News, November 2023
14 A France-German Success for the finale Ariane 5 mission , Arianespace, July 2023
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In May, the inaugural flight of Ariane 6 was pushed into  early 2024.
This update contrasted previous predictions, which anticipated a
potential maiden flight by the end of 2023. %5 In August, ESA
confirmed a further delay of Ariane 6 0 Lj’YT G | Lji YT Cdt
mid-2024 .1 In light of this situation, the Ariane 6 Launcher Task
Force outlined the key milestones leading up to the inaugural
flight:

& May: Flight software qualification tests. Credit: ESA/D. Ducros
6 May: Ground combined tests sequence at Europe's Spaceport.

6 Completion of outstanding qualification reviews of products and sub  -systems.

6 Late June: Overall launch system qualification review.

6 Early July: Upper stage additional test at DLR Lampoldshausen.

6 Starting November: Launch vehicle assembly and inaugural flight launch campaign. 7

On September 1st, the upper stage of the Ariane 6 launcher underwent a comprehensive hot -firing
test at DLR in Lampoldshausen. This test, lasting for approximately 22 hours, recreated the
conditions the upper stage will encounter during its inaugural missi  on. This collaborative effort
between the DLR and ArianeGroup took place at the ESA P5.2 test stand and involved two ignitions

of the Vinci engine and two of the APU, offering an intricate simulation of operational scenarios.

The successful outcome of this test br ought Europe a step closer to deploying Ariane 6.1*¥The next
stage involve d combined tests of the entire launch system at the European spaceport in Kourou,
French Guiana. Following the successful initial test, the long -duration hot fire test set for October,
simulating the entire flight phase of the core stage, was postponed due to an anomaly affecting its
thrust vector control system, which maintains altitude during flight by adjusting the Vulcain 2.1
engine's position. °

After the Space Summit in November, a 6-week launch window of Ariane 6 0 launch debut was set
and announced by ESA, CNES and ArianeGroup : June 15h-July 31st, 2024120

Key milestones, including successful tests of the core and upper  stages bolstered confidence in
the launch. Indeed, on November 23rd, ESA successfully conducted a 7 -minute full firing test of the
Ariane 6's Vulcain 2.1 engine. Despite a minor delay due to a transient threshold pressure anomaly,
the static -fire test simulated a complete burn of the core stage. The combined loading tests
focused on system robustness, with particular attention to cooler ambient temperatures during
night operations. %

In December, the upper -stage Ariane 6 test was conducted at the DLR facility in Germany. The
upper stage experienced an early abort just two minutes into the test. The purpose of this test was

to demonstrate the performance of the rocket's upper stage in degraded conditions, followin ga
successful full -duration test firing on September 1st. Despite the setback, Toni Tolker Nielsen, ESA
Acting Director of Space Transportation, stated that the early abort would not impact the
aforementioned June 15th and July 31st, 2024launch window .

In a subsequent statement on December 19th, ESA reported the successful completion of a

115 Ariane 6 first launch slips to late 2023, SpaceNews, October 2022

H16ESA confirms Ariane 6 debut to slip to 2024, SpaceNews, August 2023

117 Ariane 6 joint update report, 12 May 2023, ESA, May 2023

118 Hot-firing test for Ariane 6 upper stage prepares way for first launch, DLR, September 2023
119 Ariane 6 Development Suffers Another Setback, European Spaceflight, October 2023

120 Europe's new Ariane 6 rocket to launch June 15 -July 31, 2024, Reuters, November 2023

121Successful Ariane 6 core stage long -duration hot -fire test, Arianegroup, November 2023
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combined test loading (CTLO3) for an Ariane 6 prototype at the spaceport in Kourou. The core and
upper stages' CTLO3 test demonstrated extreme ignition conditions and degraded liftoff modes,
concluding with a successful four -second firing of the core stage 0 Lj'YC U CL G FY &~ YOFt GF O¢

Also in December, ArianeGroup awarded the Irish -owned Réaltra Space Systems Engineering a
Lt FUl gL u'Ydzg Ci Onrivigpd. Yhe Contralt ¥niail &dMtfie development and delivery of a
GNSS telemetry system for the maiden flight of Ariane 6.

Vega-C: Investigation of a launch failure with political implications , while new contracts prove
trust in the success of Vega C 0 tpmeback shifted from end of 2023 to end of 2024

A CCHGUFE YUUOYCGgUFLUYTgGCUI
December 2022, 2023 started with the investigation of
the cause behind it. In January 2023, Arianespace and
ESA established an independent inquiry commission to
identify the cause of the launch failure and identify the
required steps to return the Vega C to flight .12

FnYTCiat U

Despite the uncertain situation dueto ¢ Ot ¢ Y: 0 Lj
failure, also in February. South Korea selected

| GgFOLsgLOOLIYEOt g Y: YItbLbbOw ., w WEYUTIIRT, . Covea on

satellite KOMPSAT -6 - following a competitive process of international bidding. In December 2022,
South Korea formally revoked a Russian contract for the launch of KOMPSAT -6 from the Plesetsk
Cosmodrome aboard the Angara initially planned for the end of 2022 23

In March, the independent inquiry commission investigating the December Vega C launch failure

identified the cause of the failure: a flaw in the carbon -carbon material utilised for the throat insert

of the Zefiro 40 second -Ljii gt O'YFt EECO¢ Yi UOYGOTGIt Y.’ OLj'YFt EECOYDguOl
another carbon -carbon material. Following this result of the investigation, Vega C was not expected

to return to flight again before the end of 2023. 2#In the meantime, intending to limit disruptions to
UU0O0YdzOUG L COU Lj'YCg U F L U dedidef toTeddsign't ' Vegh O miisior_jo dné dDity two

remaining Vega launchers.

The announcement of the investigation results  turned into a political affair. The component at the

cause of the failure was manufactured by the Ukrainian company Yuzhnoye. The Ukrainian

tt dzOl FOOFU 'Yl OLjst FnOn'Yut YGa OLjYGFdzOLjaGt gudt FYlI OLjl Cu LjY¢
was Ps | O9guill OwYUF YLt FLCUnGFt YGUguUYg YLt st FOFuUYTIt Y]’y
failure. The State Space Agency of Ukraine released a statement on March 6th, stating that the

G FdzOLju Gt § U @dstFasha@oljd AaOj Yun OO Y1 Osdagudt FYt TYUUOYLjsgLOYd
argued that the issue may still require further investigation to identify if there could be additional

factors.? On March 7th, ESA DG Josef Aschbacher reacted with a statement, clarifying that the

Lt FLCULjGt FLIYGOI OYFt u'YaOgFu'Yyput Ys Cg L @ tvié Wkipididhspage’ Yo b1 ¢ G F (
industry, an industry that has been gaining much-deserved L Ct G U YU F'Yl &L OF U YAOG ! Liwé

The results of March concluded that the carbon -carbon material from the Ukrainian company

Yuzhnoye did not meet specifications. In consequence, ArianeGroup  was selected to supply the

insert, replacing Yuzhnoye.

122 Independent panel to investigate Vega C launch failure, SpaceNews, December 2022

123South Korea picks Vega C to launch satellite grounded by Russian sanctions, SpaceNews, February 2023

124\yega C Will Not Return to Flight Until Late 2023, European Spaceflight, March 2023

125 Ukrainian government criticizes Vega C investigation, SpaceNews, March 2023 ; Information about the situation with
Vega C LV launch, State Space Agency of Ukraine, March 2023

126 Statement by Jose f Aschbacher on Twitter, Twitter, March 2023
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Causing further delay , i F 'Yz U FOW'Y¢ Ot ¢ Y: 0 Lstege @Alfinictioned durivig ja0staticF fire
rehearsal v a test that was one of the key steps in the effort to return the Vega C to flight. ESA and
Avio were then tasked with conducting two static  -fire tests to ensure the issue was resolved , with
tests to be conducted in the second quarter of 2024, with a return to flight planned for the end of
2024.

During the ESA Council meeting in June, ESA DG Jose f Aschbacher stated that following the
| OLt @880Fngudt FYTI t ©8YGa, HSAjpaEhFtd jshid thai 20R4Y
launch of the ESA-JAXA Earth science mission EarthCARED &pacecraft from
Vega Cto a 5 § L Crdlconjoyr’

In October, ESA officially closed the investigation , concluding that a rocket
motor nozzle needs to be redesigned, stating that Vega C will return to flight
at the end of 2024.1%2 The launch failure of Vega C and the ongoing work to
return it to flight until Q4 2024 resulted in the return of its ancestor: Before
Vega C returns to flight , two launches of the original version of Vega, which
does not use the Zefiro 40 engine, will take place .

Vega Vega C Vega E

Credit: ESA

So, in October, Vega launched 12 satellites taking of f from Kourou . The two
main payloads were THEOS -2 ("Thailand Earth Observation System -2") used
by the government of Thailand and FormoSat -7R/Triton, which was developed by Taiwan's space
agency. ?°

End of October, the lItalian Government officially submitted a request to ESA to separate the
activities of Avio from those of Ariane space. The division between Arian espace and Avio was set to
be subject to ESA member states approval and was addressed at the ESA Space Summit in
November . To date, Arianespace is responsible for managing the commercialisation of Avio's
launch vehicles and oversees launches from Kourou.

Moreover, in October, AVIO extended its contract with Telespazio to maintain and provide
operational support for the V ega launch pad at the Guiana Space Centre. The 3 -year contract, worth
W énmillion, will continue until 2025. Telespazio serve s as the prime contractor, working in
conjunction with its subsidiaries in France and French Guiana, which will act as subcontractors to
ensure excellent service delivery.

With regard to Vega-: 0 Lj'Yl Ou U | FcooringYd ESA talami+itdé gn October, the cost of the
additional work to return the Vega C to flight will be funded within existing budgets, with full return -
to-flight costs estimated at W y30 million.
Tuldl YOt gY: 0LjYIl Oudl FYut YTCGt UuYOFn 'Yt TY, thereae¥gL L+t | ni
expected Vega C flights in 2025 - with the ambition of increasing the launch rate to 5 -6 launches a
year.’3! Therefore, as confirmed at the Space Summit, Vega C will get at least 3 European
institutional launch missions per year . Avio independence in marketing and managing Vega C
launches from Arianespace, designates it as the Launch Service Operator for Vega C by mid -2024,
managing flight operations and commercialisation rights.

127yega C suffers setback in return to flight effort, SpaceNews ,, June 2023

128 ESA delays Vega C return to flight to late 2024, SpaceNews, October 2023

129 Arianespace's Vega rocket launches 12 satellites to orbit, Space.com, October 2023

130 Telespazio renews contract with AVIO for maintenance and operational support of the VEGA launch pad, Telespazio,
October 2023

1B1ESA delays Vega C return to flight to late 2024, SpaceNews, October 2023
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The Kourou Space Centre will allocate infrastructure to Vega C and Vega E, enhancing launch
frequency. The allocation of facilities at the Guiana Space Centre ensures the future of Vega,
positioning it for continued success. 32

In December, ESA postponed the second and last launch of the original Vega rocket from spring to
September 2024 due to missing tanks for the rocket's Avum upper stage. Two tanks intended for
the final Avum upper stage were reported missing from an Italian factory used by Avio during facility
renov ations. The Acting Director of Space Transportation at ESA, Toni Tolker-Nielsen, confirmed
the tank issue, stating that the tanks were later discovered in a landfill, ~ and rendered unusable. The
September launch date relies on a workaround soluti on, considering two options. One involves
using tanks built for Vega qualification over a decade ago, allowing a July launch, but deemed risky.
The preferred solution is adapting tanks from the larger Avum+ stage for the Vega C rocket, with
structural modi fications to the Avum inner structure. 132

Europe 0 &frategic autonomy and sovereignty challenged: the Galileo case
EU investigates agreement to launch Galileo satellites from U.S. territory

In September, it was reported that the EU has been discussing and approaching an agreement that

will allow the launch of the Galileo satellites from U.S. territory in early 2024. The Council of the EU

has been revising the proposal and was expectedto Ci b OCA'Ys g LjLj'Yg Yn OL G LjGt FYpguuUt
b TYFOt + owidth 0O Fajwad YYCYGAGFLt 'Ynt GFYLOLUGI GUAYs I+ LOnGl OLjYT
T1t ©Y6 FduOn Ya uaifid dedsioddarhelatef im Ahe spring of 2024.

Due to the loss of Soyuz and the delay of Ariane 6, a U.S.launch is necessary to keep the

constellation in service as it is estimated that the current constellation is not planned to ensure the

continuation of full service after mid -2024. Initially, the latest batch of Galileo satellites was planned

to be launched in the spring of 2022. The agreement , aimed at protecting the integrity and safety of

the satellites and the information (incl. EU classified information) contained, would protect the

exchange of provision of classified information between the EU and the U.S. and would require the

U.S. to establish measures to protect the space assets upon arrival on U.S. territory until the satellites

were launched. 3

Initiatives for the future of European space transportation

— €., 4O X

ESAaims to create a European launch service  provider pool

KFY2LUtr ol wyGa YuFdOacOnyYuUgu = | e s_”:f’@z g UOYg Yy
ICguFI;FJYLJOI dz(i . OYs I.i dzn Ol Lj'Yst t C IREA MB( — CYTt | YC
aunch provider startups and companies, managed under the

Ga OLjYott Lol Yslttl goaa0sYi UOYL¢ & l YLt ©53
by providing the op portunity to secure the first ESA launch e

contracts. In particular, ESA aims to create a pool of European Credit: European Spaceflight

launch service providers which will be used to launch in -orbit demonstration and validation

(IOD/10V) missions of the European Commission. The call is the third call under the Boost! Initiative

(Boost!3), which aims to support the development and deployment of new European commercial

space transportation services. At ESA CM22 in November 2022, ESA member states committed

U~ " ¢illioly @r the Boost!3 call and agreed to open ESAD L' YCUFL UYs 1t LGl O8OF U Yut YLt

>PLDSPACE é

132 ESA Ministerial Council: Important Decisions regarding Ariane 6, Vega C and Vega E, Avio, November 2023
13 Final Vega launch delayed because of upper stage tank problem, SpaceNews, December 2023
134 EU nears agreement to launch satellites from US territory, EURACTIV, September 2023
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AOdzOCt s @0OF UL YU FYBUAYTH 1 YGUI t 5s00LjYTUGull OYCguUFLUOI Lj
In May, the 10th DLR Industrial Days on the future of European space transport at the DLR site in
Lampoldshausen brought together stakeholders from space agencies, space industry and

research. The main topic was the future of European access to space and space transportati  on, and

how launch facilities need to be prepared for the future. Central discussion points were the
increasing demands and new opportunities of European space transportation, the relevance of

strategic test infrastructure for current and  future space transport systems, test stands for space
propulsion, and the potential of small launch vehicles. 13®

On May 29th, ESA signed 4 contracts with ArianeGroup, Avio, Sener, and The Exploration Company
to conduct studies to explore solutions for the preparation of the future for the European launcher
sector. These focus ed on reusable launch systems - covering the full range of micro -mini, medium
and heavy launchers and including human space transportation as part of the technical vision
OnOIl LAGLOYYeLiGHFY "7 j wé

§t 1 Ot dzOI wYGa YLugl uOnYuUOYFOGYyYO®
study (as part of the ESA Future Launchers Preparatory
Programme (ESA-FLPP)) about European reusable,
sustainable and cost -effective heavy lift transport towards
developing a European Heavy Lift Launche r (EHLL). The
study will investigate the feasibility and identify
technologies necessary to develop such a system.
ArianeGroup and Rocket Factory Augsburg have been
chosen by ESA to carry out a Phase 0/A investigation of the
PROTEIN study.

Credit: ESA

The aim is to enable access to LEO and beyond, offering
substantial payload capacities (at least 10,000 tons per year), a high launch frequency, cost -
effectiveness in construction and operation, and minimised environmental impact in alignment with
the European Green Deal. It is engineered to be more efficient t han current launchers, with
optimised capabilities for deploying extensive infrastructures, including as part of the ASCEND and
SOLARIS studies, and supporting deep space missions beyond 2035, alongside In -Space
Transportation Vehicles (ISTV). 7

DLR successfully completed the first flight test of its new Red Kite Solid Rocket Motor . Red Kite can
be used in a one - or two -stage rocket configuration. The Single Stage Operational Assessment of
Red Kite (SOAR) mission carried scientific payloads of two DLR institutes. The first operational flight
of a rocket equipped with Red Kite was planned for February 2024 from Esrange .1

135 Strategies for test infrastructure and launch sites v competitive, flexible and sustainable, DLR, May 2023

136 Signature of industrial contracts for the consolidation of the common building blocks for future European reusable
launch systems, ESA, May 2023

137 Protein v the new European Heavy Lift Launcher Study , ESA, May 2023

138 DLR Successfully Tests its New Red Kite Solid Rocket Motor, European Spaceflight, November 2023
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Successful European year for spaceports contrasts with the 2023 launcher crisis
Inauguration of the orbital launch facilities at  Esrange

With Sweden having taken over the EU Presidency from January until
July, on January 13th, the inauguration of the new launch facility at the
Esrange Space Center in Kiruna took place, attended i.a. by the
Swedish head of state, King Carl XVI Gustaf, President of the EC Ursula
von der Leyen, and ESA DG Josef Aschbacher. Esrange is the first
European spaceport that enables vertical orbital launches for small
satellites from European soil. Since 1966, Esrange has hosted suborbital launches of sounding
rockets and high -altitude balloons. Now, small satellites can be launched from Esrange into polar
orbits in LEO. Moreover, the new facility enables testing for re usable rockets. ArianeGroup will
conduct in itial testing of its Themis reusable booster demonstrator. In addition, Isar Aerospace has
been and will continue conducting tests at Esrange for their microlaunchers. 3¢

Credit: SSC

Official Inauguration of Andgya Spaceport and aim to attract non -European demand

In September, Andgya Spaceport, which has been in the final stages towards its official
inauguration, announced the aim to attract foreign demand , having appointed Vincent Ciccarelli as
its Commercial Director of North America and Asia. On November 2nd, Andgya Spaceport was
officially inaugurated by H.R.H Crown Prince Haakon of Norway. The Spaceport, located at
Nordmela, on the island of Andgya within the Arctic Circle, provides multiple launchpads. Due to its
location, the Spaceport aims to focus on being a launch site for sun -synchronous and polar orbits
and currently focuses on small to medium -sized launch vehicles . Isar Aerospace will have access
to the first launch pad and is expected to carry out final testing of its Spectrum two -stage launch
vehicle. The agreement for the launch pad was signed in 2022 to last for 20 years. In addition to the
CYJUFLUYsgnWwYuUOYLjsgLOst Il UOLjYGFTI gLul GLudl OYGUCCYGFLC
control centre. 140

Germany's North Sea offshore launch platform  to see first suborbital test launch in ~ spring 2024

T ST, In September, at the time when  Germany released its national
‘ W e Space strategy , announced to work on a national space law and
: signed the Artemis Accords, the German government
Lt ©98d u UmilioN %o support the development of an offshore
launch infrastructure in the North Sea . The North Sea offshore
spaceport idea and initiative was pushed by the German
Offshore Spaceport Alliance (GOSA) formed by Tractebel DOC

Credit: GOSA Offshore, MediaMobil, OHB, and Harren Shipping Services and is
supported by European launch companies, German Hylmpulse and Rocket Factory Augsburg
(RFA), the UK-based Skyrora, and the Dutch T -Minus through MoUs expressing their interest.

GOSA aims to primarily rely on private funding to realise the offshore launch platform, valued at

U -30 million over 6 years of development . Nevertheless , 0 UO' Y, § YTUFndGFt YGiLj'YLJOOF Yg L
political signal of the German Government. A t CCt G F tmiianUcOrvititment of the German

Government for the planned German Offshore Spaceport in the North Sea,  in October, the German

Offshore Spaceport Alliance (GOSA) announced that a first launch is planned in April 2024  as a

suborbital test launch .

138 The world watched the inauguration of Spaceport Esrange , SSC Space, January 2023
140 Andgya Spaceport officially opened, And  gya Space, November 2023 . 3 3 . . .
¥ Ol 8gFAY: t @8GuULiYH, YUt Y NUFnY2TTLULI OY~gUFLUYKFTI gLjGl aLaul OWYGUI t :
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UK spaceport s saw progress in 2023

While for the UK 2023 started with the launch failure of the horizontal air launch with Virgin Orbit
from Spaceport Cornwall, theyearsaw 5 | + t | OLjLj’YGF YU UOYd| 0 LjYLjsgLOst | ULjé’yY

In January, the first launch from UK soil, Virgin Orbit-operated g a t g | U Y§ O Ypliting wetiiieLjLjli { F
LauncherOne rocket and its payload of 9 satellites from Spaceport Cornwall, failed  during the

second stage . Although the rocket reached space , the system malfunctioned preventing the
spacecraft from being inserted into orbit. Among the payloads were several satellites
commissioned by the UK Ministry of Defence as well as the first Omani satellite. 142

In January, initiating a multi -year agreement and substantial investment, Rocket Factory Augsburg
(RFA) obtained exclusive rights to SaxaVord's Launch Pad Fredo .This move allows RFA's RFA ONE
launch vehicle to conduct polar and sun -synchronous orbit missions from SaxaVord. In November,
RFA UK secured £3.5 million from the UK Space Agency under ESA's Boost! Programme to further
its initiatives at SaxaVord Spacepor t, targeting RFA ONE system launches from Q2 2024. 4

In May, according to Science Minister George Freeman, JAXA expressed interest in utilising British
spaceports for launches, with SaxaVord being a prime candidate. Additionally, Skyrora and
Lockheed Martin are set to conduct launches at SaxaVord ahead of JA  XA#

The UK Space Agency is contributing £3.5M to support the UK -based subsidiary of Rocket Factory

Augsburg (RFA) in preparing for its inaugural launch from the SaxaVord Spaceport in Scotland's

Shetland Islands, scheduled for 2024. This funding - alsot | g Fui On YU Ul t U t Riég@ame0d Lj'Y9 t t LjU
- will benefit RFA UK, a subsidiary of the rocket developer tasked with building infrastructure and

test equipment for the mission. Lockheed Martin also received funds from UKSA to set up launch

operations at SaxaVord Spacepo rt in collaboration with Californian rocket startup ABL Space

Systems.

In November, SaxaVord Spaceport announced a collaboration with Hylmpulse Technologies to
facilitate orbital rocket launches starting in late 2025. Following extensive engine testing in Shetland
over three years, Hylmpulse aims for two suborbital launches from Unst beginning August 2024,
paving the way for full commercial operations by 2030. 1% In December, the UK Civil Aviation
Authority granted a spaceport licence to SaxaVord spaceport . The licence allows Saxavord
spaceport to commence launches in 2024 and authorises up to 30  yearly launches. 46

In May, the Scottish launch startup Orbex announced the commencement of construction at
Sutherland Spaceport, the first vertical launch facility on the UK mainland. Situated on the northern
coast of Scotland, this spaceport will serve as the primary base for Orbex, enabling to launch of up
to 12 orbital rockets annually for satellite deployment.  In December, Orbex secured £3.3 million
funding from the UK Space Agency's ESA Boost! initiative for the Ultra -Green Launch Complex at
the spaceport. 7

142 _auncherOne: Virgin Orbit reveals why UK's first rocket launch failed as it plans further attempts, SkyNews, January 2023
143 UK Space Agency supports RFA UK through BOOST!, Rocket Factory Augsburg AG, October 2023

144 Japanese space agency to launch from Shetland in major boost to Britain, The Telegraph, May 2023

145 SaxaVord and Hylmpulse announce launch plans, SaxaVord, November 2023

147 Contruction Begins at Sutherland, the UK Mainland's First Vertical Launch Spaceport, Orbex Space, May 2023 )
21 710nY Gyl nOn'Y6™ €7 YEUGCCUGt FYgLi'YOg!I GYt TYGUI +509gFYasgLOY tOFLAOGLIYOt t L
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https://news.sky.com/story/launcherone-virgin-orbit-reveals-why-uks-first-rocket-launch-failed-as-it-plans-further-attempts-12785138
https://www.rfa.space/uk-space-agency-supports-rfa/
https://www.telegraph.co.uk/news/2023/05/17/japan-space-agency-umst-shetland-cornwall-launch/
https://saxavord.com/saxavord-and-hyimpulse-announce-launch-plans/
https://orbex.space/news/construction-begins-at-sutherland-the-uk-mainlands-first-vertical-launch-spaceport
https://orbex.space/news/orbex-awarded-3-3-million-as-part-of-european-space-agencys-boost-initiative
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1.3.2 International developments

International developments v launch highlights
U.S. and China both launch classified spaceplanes

On December 28th, the X -37B Orbital Test Vehicle, operated by the Space Force, embarked on its
seventh mission to space : this time aboard a SpaceX Falcon Heavy rocket from the Kennedy Space
Center. While specific details about the X -37B are limited, the Space Force has confirmed that the
mission aims to explore new orbital patterns, trial space domain awareness technologies , and study
the effects of radiation on NASA materials. Notably, each ofthe Ljs g L OL | § T U hdg%€@miabjLjit F Lj
increase in its duration in orbit, setting a record of 908 days during its previous return in November
2022. X 37B was launched shortly after Chi na's spaceplane, named Shenlong, was sent to orbit on
December 14th %8 on a Long March 2F for a third flight. Shenlong was observed to releasing six
classified objects into orbit, some of which were transmitting signals. The US Space Force had
initially scheduled the X -37B's launch for December 7, ahead of Shenlong's deploym ent, but faced
multiple delays. 4°

@OLjst FLjGdzOYLjs gL OYOG LjLjGit FYPcGLUULYOt nwYCguFLUON Yt FYgYr
The U.S. Space Force has confirmed the successful launch of a Millennium Space small satellite on
September 14th by Firefly Aerospace using their Firefly Alpha rocket. This mission called "Victus

Nox" was specifically designed to showcase the ability to launch on a significantly shorter timeline
than what is typically required for national security missions. °

United Launch Alliances new Vulcan rocket launches

The Vulcan Centaur rocket, developed by United Launch Alliance (ULA), successfully embarked on its
inaugural flight on January 8th ***Mounted on the rocket was the Peregrine Moon lander by Astrobotic.

First successful launch of India's SSLV rocket

After the failed launch of India's new Small Satellite Launch Vehicle (SSLV) on August 7th, 2022, the

second attempt on February 10th, was successful. The first payload Ut Yu OLju Yo UOYaa~c¢oLjyYC
capabilities and its responsiveness was the small Earth observation satellite EOS 07, developed by

ISRQO. The other two satellites are AzaadiSAT 2, and Janus 1. Compared to India's GSLV and PSLV

rockets, SSLV is designed to provide more affordable and flexible access to space. %2

China crushes national launch record twice

On June 15th, 41 small satellites were successfully deployed into orbit by a Long March 2D rocket
lifted off from Taiyuan, primarily expanding Changguang Satellite's Jilin -1 commercial remote
sensing constellation. This launch surpasses the previous Chinese record of 26 satellites on a single
mission, which was achieved only a few days earlier, on June 7th, by CAS Space's Lijian 1 rocket.
The payloads for the Lijian 1 launch mostly consisted of undisclosed technology demonstration
satellites. The current record for the most satellites deployed in a single mission is 143, set by
SpaceX's Transporter -1 rideshare mission in January 2021.1%

148 China launches mystery reusable spaceplane for third time, SpaceNews, December 2023

WIXT " YgFnY: UGFOLIOYasgLOYOCGFOY9t uUY~guUuFLUXYI i Gt Yt TYGUOYS§t LjuYCguLUO
January 2024

WA G OTCAYCYGUFLUOLYasgLOYAL I LOYI ¢GLUULYOL ADYBULjLGI FWYasgLOoOGLjWYaO:
11YLA's Vulcan rocket launches private US moon lander, 1st since Apollo, and human remains in debut flight, Space.com,

January 2024

B FEpGgoLjYaa~c¢ Yt LbOUYLULLOONLYGFYLIOLY FnYul AWYas gL OO©OGLjé Lt WY~ Ol | U
153 China launches national -record 41 satellites on single rocket, Space.com, June 2023
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Developments in  Spaceports

With a projected exponential growth in space launches, spaceports have a critical role in the
growing global commercial space transportation industry. In 2023, a noticeable trend was the
development of spaceports in Africa, the Middle East and South America.

[l Countries with a spaceport
[E Countries building a spaceport

~
[l Countries with intentions to build a spaceport

[ Countries with no spaceport

U.S. Senators introduce Spaceport Act to enhance spaceport activities

U.S. Senators introduced the bipartisan Spaceport Project Opportunities for Resilient Transportation
(SPACEPORT) Act. The Spaceport Act aims to encourage the development of commercial
spaceports through the modernisation of the Space Transportation Infrastructure Matching (STIM)
grant program of the Federal Aviation Administration (FAA)»*

U.S.ensures launch opportunities beyond U.S. territory

6 The U.S. and Australia signed a Technology Safeguards Agreement for space launch : The

TSA provides a legal and technical framework for  launching U.S. commercial space launch

dzOUG L COLjYTIt @Y GLul gCdagoLjyalOl l dut 1l A& Yi UOYi a 'YgaoLjyu
data in Australia and to create the potential for commercial opportunities in the space sector.

The TSA is expected to support a nd boost the Australian launch sector and the several initiatives

underway including Equatorial Launch spaceport , Southern Launch, and Gilmour Space. %

6 The U.S. and Peru are considering construction of a national spaceport in Peru: The

591 0FOI LjOUGs YA LYl gLiOn Yt FYGUOYgt!l OO8O0OFUYI OUuGOOF YOOI i
Research and Development (Conida) and the U.S. Space Command from April ¢ In August, the

Peruvian Air Force (FAP), along with the National Commission for Aerospace Research and

Development (Conida) and the U.S. Space Command, discussed plans to constructa  spaceport

and launch sites for space vehicles in Peru , with the Paita desert in Piura as a potential location.

Its abundance of resources and proximity to a major port make it attractive. Spanning 1,000

square kilometres and near the equator, Paita promises reduced launch costs and enhanced

operational efficiency. %7

154 A BILL To amend chapter 511 of title 51, United States Code, to modify the authority for space transportation

infrastructure modernization grants, and for other purposes, Hickenlooper.Senate.Gov, June 2023

1%5US and Australia Sign Space Launch Agreement, Satellite Today, October 2023

1% Peru announced Air Security Pact with the United States after extended Pause, U.S. News, August 2023
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https://www.hickenlooper.senate.gov/wp-content/uploads/2023/06/MCC237672.pdf
https://www.hickenlooper.senate.gov/wp-content/uploads/2023/06/MCC237672.pdf
https://www.satellitetoday.com/launch/2023/10/25/us-and-australia-to-sign-space-launch-agreement/
https://www.usnews.com/news/world/articles/2023-08-12/peru-announces-air-security-pact-with-united-states-after-extended-pause
https://www.riotimesonline.com/brazil-news/defense-updates/perus-air-force-and-the-u-s-pave-the-way-for-a-national-spaceport-in-peru/
https://bnnbreaking.com/world/peru/perus-paita-desert-could-become-the-largest-spaceport-in-south-america/
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Equatorial Launch Australia unveil  ed final plans for its spaceport

With regard to spaceports in Australia, three NASA rockets were launched from the Arnhem Space
Centre Advanced Launch Pads (ASCALP) in 2023, marking Australia's first commercial space
launches . Moreover, Equatorial Launch Australia (ELA) revealed its final plans for the Arnhem Space
Centre Advanced Launch Pads (ASCALP), designed to accommodate multiple rocket companies
with minimal changes. ELA aims to host up to seven rocket companies at its Northern Terr  itory
spaceport, addressing the demand for satellite  launches. ELA has been and is working with the
Australian Space Agency to obtain a launch permit. 158

Developments related to the Chinese launch sector

The Republic of Djibouti signed a MoU with a Hong Kong based Holding for the  development of an
international commercial spaceport, a $1 billion project, which will include 7 satellite launch pads.
Djibouti will provide the land with at least a 35-year lease. The contract was planned to be signed
in March but is still facing legal hurdles

On December 29th, the first launch pad at the Chinese Hainan Commercial Launch Site was
completed, the initial of two planned. Designed for liquid propellant launch vehicles, this
development supported the nation's increasing space missions, including nati  onal and commercial
launches. Constructed by the China Aerospace Science and Technology Corporation (CASC), the
launch station is slated for completion in 2024. It will feature service structures and essential
equipment to facilitate regular commercial mis  sions.®®

158 ELA unveils launch pad design for spaceport, Space Connect, December 2023
159 New Chinese commercial spaceport to host first launch next year, SpaceNews, February 2023
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https://foreignpolicy.com/2023/04/21/china-space-law-treaty-djibouti-obock-launch-facility-ost/
https://foreignpolicy.com/2023/04/21/china-space-law-treaty-djibouti-obock-launch-facility-ost/
https://www.spaceconnectonline.com.au/launch/6081-ela-unveils-launch-pad-design-for-spaceport?utm_source=SpaceConnect
https://spacenews.com/china-completes-new-commercial-launch-pad-to-boost-access-to-space/#:~:text=Hainan%20Commercial%20Launch%20Site%20is,the%20Long%20March%205%20series.
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1.4 Space, Security & Defence

1.4.1 Developments in Europe Security & Defence

New Strategies, Policies and Governance and Budgets Changes
EU Space Strategy for Security and Defence released in 2023

On March 10th, the European Commission and the EEAS I:l“mmu""’"
released the EU Space Strategy for Security and Defence (EU

SSSD). The Strategy outlines counterspace capabilities and :g:ggg:: lélg:l
threats in space that pose risks to space systems and their FOR sscun?
AND DEFEN

t1tOFnYGFTILgLUl GLOG!I OYgFn'YuUO”
these developments. The EU SSSD has the following objectives
grounded on 5 pillars: Credit: European Commission

1. Common understanding of the Space Threats Landscape

6 Classified annual space threat landscape analysis, incl. evolution of counterspace capabilities

2. Resilience and protection of space systems and services

& & 3

Potential EU Space Law EU Space Information Sharing and Developing technologies and
Analysis Centre (as from 2024) capabilities to increase resilience

3. Responding to space threats

6 Expand the space threat response mechanism to all EU space systems/services

6 Mobilise EU tools to respond to space threats

6 Access to SDA information to characterise unresponsible behaviours and protect assets
6 Space exercises with EU MS to test and develop EU response to space threats

4. Use of space for security and defence

6 Maximising the use of space for security and defence purposes
6 New Copernicus EO governmental service

6 Connecting space, defence and security at EU level

6 Enhance cooperation between space and defence start -ups

5. Partnering for responsible behaviours in space

6 Engaging within the United Nations framework

6 Working with the US as strategic partners

6 Developing space security dialogues with third countries
6 Deepening EU -NATO cooperatio n'6°

160 EU Space Strategy for Security and Defence for a stronger and more resilient European Union, European Commission,
March 2023
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https://defence-industry-space.ec.europa.eu/eu-space-policy/eu-space-strategy-security-and-defence_en
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ESPI published an Executive Brief W'Yl g LjOn 'Yt FYGFs Gu'YLjGlr @aduudnyYTt CCt GGFt
Odzin OFLOWYt FYGaOkoLjiyOnsOLugudt FLIYFFn Yl OLt ©80Fngudt FLjN
As outlined in the ESPI brief, the EU Space Strategy for Security and Defence will be a major

milestone in the future of military space activities in Europe. The process leading to the elaboration

of this Strategy has raised the awareness of all states on the relevance of space security and

defence and encouraged Member States to scale their investments. With regard to the

implementation and next steps, the brief outlines that a key element of the implementation process

will be to ensure that EU activities fit and coordinate with efforts conducted at national, mul tilateral

and intergovernmental levels, in order to multiply the capacity of European stakeholders to act
nOLGLjGdzOCAYGFYuUGLj'YRt ©¢ ( FevaipiltyY@ FL 1 OgLiOYuUOYLY FUlGFOFuO
EU Defence Ministers approved 2023 EU Capability Development Priorities

k F'Yet dzOal Ol WYGA 0Ljyau OOl GdFt 2023 EU Capab”]ty §GFGLjuOI
of Defence, approved the 2023 EU Capability Development Priorities

Development Priorities, a basis for EU -wide defence

planning and defence -related initiatives, such as the = .g;mce

Coordinated Annual Review on Defence (CARD), the LAND ——

Permanent Structured Cooperation (PESCO), the onsmbms e e

European Defence Fund (EDF). It sets out 22 priorities - :-":CYBER

focusing equally on short, medium, and long -term MARITIME o s

planning. e Combet ki —
Underwater and Seabed Warfare

The priorities are broadly categori sed in: i o s QOSTRATEGIC ENABLERS

AND FORCE MULTIPLIERS

6 Land Based Precision Engagement ﬁR

6 Integrated Air and Missile Defence e .

6 Underwater/Seabed Warfare ;E’:%Z%E:mmmmm

6 Sustainable and Agile Logistics

6 Cohesive and Well -Trained Militaries ‘

Credit: EDA
With regards to space, two of these priorities include

space: (1) Integrated Air and Missile Defence, incl. developing systems with space -based early
warning, and (2) Cohesive and Well -Trained Militaries: military training, ability to adapt to an ever -
changing environment, and to operate in new military domain s, such as space and cyber.

Space is divided into two areas (1) Space Operations and (2) Space Services, each encompassing
three key areas:

Space Operations v Key areas:

Space Situational Awareness Access to Space Protection of Space Systems
Space Services Vv Key areas:
Space -based EO Capabilities Positioning, Navigation & Timing SatCom

161EU space strategy for security and defence - Feedback and statistics: Call for evidence, ESPI, February 2023
162 High time for an EU Space Strategy for Security and Defence, ESPI Executive Brief No. 63, ESPI, March 2023
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https://www.espi.or.at/briefs/high-time-for-an-eu-space-strategy-for-security-and-defence/
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13702-EU-space-strategy-for-security-and-defence/feedback_en?p_id=31801028
https://www.espi.or.at/wp-content/uploads/2023/03/ESPI-Executive-Brief-n%C2%B063-March-2023-final.pdf
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Gilt sOgF YAOTOF bilbsh "t ArbYsG 14 t 1 goa0 YTt | 'Y 'miliorivig €pate L g U OLj'YX"

On March 30th, the 2023 European
2023 ANNUAL BUDGET
Defence Fund (EDF) work

et e programme was released, which

v GG CC'Ys |t Hillion @iydefente
==~ research, development and

—eom  Innovation through its annual calls
=  fOr proposals, open from June 15th

o wmemten UNLI November 22nd. The
€asm . .
e programme is structured in 7 calls (4
PR | messeemes thematic calls + 3 calls for SMEs and
€123 M €63 M . . . . .
disruptive topics) in 17 topic areas
Credit: EDF and 34 topics.

asgLOYGLYH FOYH TYOaUOY ~ YUt s (L “YWilliorOkutget,which Ynakpd jf¥rg CCt L g U On
LiOLt FnYUGt UOLJUYTUFnOnYg!l O Yk inifliond ITHY @v tirgicS Withih péicg 0 YGG u U'Y
are: (1) Threat surveillance and protection of space -based assets (R) and (2) Initial operational

capacity for SSA C2 and sensors (D).1%2

Space -related security and defence project s funded through the EDF

In June, the European Commission selected proposals for two space -related EDF projects from the
EDF 2022 Work Programme . REACTS (Responsive European Architecture for Space) and ODIN'S
EYE Il.The European Commission announced the allocation of 1™ * raillion for the research project
REACTS. The project aims to develop a framework for a resilient and scalable Network of
Responsive Space Systems (RSS) for Europe. REACTS will define the architecture, concept of
operations (CONOPS), roadmap, interface standards, and software -based configuration for the RSS
Network. The goal is to launch /replace satellites and deliver data within 72 hours .ESPI contributes
to the work of the DLR-led REACTS Consortium, comprised of 35 (mainly industry) partners. 64

The OHB system AG-led Consortium won the bid for the ODIN’S EYE IEDF project. In collaboration
with 38 European companies from 14 EU Member States, the consortium  received ¢ "YW million
grant from the European Commission to design and study a space-based missile early warning
system - develop ing a common response to current and future threats. %

i UOY~I OF L U'YSt A Vi@ Cdf thejL BNDfbj WHitary space budget for 2024  -2030

Al g F L -@aalMiiitary Programme ~ g G Yk ~O8 A Ys I CGLjUON 'Yt FiMiorsniliia/ 'Y_ 0 U'YG i
51ttt goalyYl int Ou KM @iChilitary Bpadg pragrammes between 2024 and 2030.

This encompasses previously announced investment in ground - and space -based technologies to

defend and protect from approaches to French military space assets. 1%

BGUlt s OgF YAOTOFLOYAMUFn XYW & YI GCCGt FYut YI+ 1t Ll YGOYnNOTOFLOYLgs gl GCG
European Commission, March 2023

164 REACTS Factsheet, EDF, European Commission, June 2023

BGHlt s OJF YAOTOFLOYAMUFnXY2f O YaALUOBYCOgn YUUOY2 Ak ©0 & ¥FEKGVKAKYGEIG YBO L Ui !
Il Factsheet, EDF, European Commission, June 2023

186 French Defense Ministry proposes $6.5 -billion military space budget for 2024 -30, Space Intel Report, April 2023
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https://defence-industry-space.ec.europa.eu/european-defence-fund-eu12-billion-boost-eu-defence-capabilities-and-new-measures-defence-innovation-2023-03-30_en
https://defence-industry-space.ec.europa.eu/european-defence-fund-eu12-billion-boost-eu-defence-capabilities-and-new-measures-defence-innovation-2023-03-30_en
https://defence-industry-space.ec.europa.eu/system/files/2023-06/REACTS-Factsheet_EDF22.pdf
https://defence-industry.eu/european-defence-fund-ohb-system-lead-the-odins-eye-ii-project/#:~:text=A%20joint%20bidding%20consortium%20led%20by%20OHB%20System,early%20warning%20and%20tracking%20system%20for%20ballistic%20missiles.
https://defence-industry-space.ec.europa.eu/system/files/2023-06/ODINS%27EYE%20II-Factsheet_EDF22.pdf
https://defence-industry-space.ec.europa.eu/system/files/2023-06/ODINS%27EYE%20II-Factsheet_EDF22.pdf
https://www.spaceintelreport.com/french-defense-ministry-proposes-6-5-billion-military-space-budget-for-2024-30/
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New Security strategies referring to space

6 Security Strategy for the Kingdom of the Netherlands :in April, the Netherlands published
thewpa OL UGl GuAYvaul guot AYTt | 'Yu UQWMiich if dividedan BtmaifvpartsO "
K”AYi Ul OgulLjyut YFgudt FGCYLOLUI GuAwWYk, A Yaltidng |
of 10 defined priorities for 2023 -2029, the strategy declares space as a key sector. ¢

6 Germany U IbgY national security strateg y: Germany released its new national security

Ligl gu Ot Ay p@d AndRIESY og L UOUgCudt ¢ YkFuUOt | (The U

strategy revolves around 3 main pillars: (1) Defence (2) Resilience, (3) Sustainability. Space is

addressed within the pillars (1) Defence and (2) Resilience. %8

Space and Cybersecurity
The EU conduct ed the Space Threat Response Architecture (STRA) 2023 exercise

From March 6th to 10th, the EU conducted the Space Threat Response Architecture (STRA) 2023

exercise at the EEAS HQ. Organised by the EEAS in coordination with EU Member States, EUSPA

and DG DEFIS,it simulated t UO'YG6 0 Lj'YLjs g L O'Yu Ul O¢ thstiwoulgeé frigperatoidl Ug F G LjE
the event of a cybersecurity incident affecting Galileo. On March 15th, the Political and Security

Committee (PSC) explored the potential EU response and activation of the EU mutual assistance

clause [Article 42(7) TEU] for a space incident.6°

ESA & Thales Alenia Space conduct ed a demonstration satellite hack on OPS  -SAT

As part of the third edition of the CYSAT Conference, a cybersecurity exercise to test satellite safety
and resilience against cyberattacks was conducted. A team of cybersecurity researchers from
Thales Alenia Space jointly with the Group's Information Tec hnology Security Evaluation Facility
(ITSEF) was tasked to take control of the OPS -SAT demonstration nanosatellite and its system as
part of an ethical satellite hacking exercise. The team gained access to the satellite's onboard
system and exploited sever al vulnerabilities, highlighting the need for high cyber resilience in space
operations. Thales employs over 3,500 cybersecurity specialists to enhance the security of national
and European space programmes, including Galileo.!™

Space for Security & Defence
EU investigated agreement to launch Galileo satellites from U.S. territory with SpaceX

In 2023, the EU has been discussing and approaching an agreement that will allow the launch of
the Galileo satellites from U.S. territory with SpaceX in early 2024. Due to the loss of the Russian
Soyuz and the delay of Ariane 6, the launch from the U.S. is a necessary move to keep the
constellation in service - as it is estimated that the current constellation will no longer be able to
ensure the continuation of service after mid -2024. Initially, the latest batch of Galileo satellites was
planned to be laun ched and deployed in space in the spring of 2022. The agreement is urgent and
sensitive at the same time. The agreement aims at protecting the integrity and safety of the
satellites and the information (incl. EU classified information) contained, would protect the
exchange of provision of classified information between the EU and the U.S., and it would r  equire
the U.S. to establish measures to protect the space assets upon arrival on U.S. territory until the
satellites are launched into space and deployed in orbit. "

167 The Security Strategy for the Kingdom of the Netherlands, Government of the Netherlands, April 2023

168 Wehrhaft. Resilient. Nachhaltig. Integrierte Sicherheit fur Deutschland.  Nationale Sicherheitsstrategie, BMVg, June 2023
169 Space: EU tests its response mechanism to threats, EEAS, March 2023

170 Hackers Hack a Government Satellite and Take Control, Expat Guide Tiirkiye, May 2023
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https://expatguideturkey.com/hackers-hack-a-government-satellite-and-take-control/
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Galileo Second Generation enter ed the full development phase

In June, the Galileo Second Generation (G2G) enter ed the full
development phase. The system is now ready for its In Orbit
Validation development phase.

The contracts for building the 12 satellites were awarded in
May 2021 to Thales Alenia Space and Airbus Defence &
Space and contracts for developing the ultra -precise atomic
clocks carried onboard the satellites were awarded to Safran
2l Electronics & Defence and Leonardo. 172

Credit: ESA

EUSPA extended cooperation with CNES for  the delivery of the Galileo Search and Rescue  Service

In January, EUSPA extended its cooperation with CNES for the delivery of the Galileo Search and
Rescue Service. The new Contract will further expand the cooperation between EUSPA and CNES
in SAR activities.*”®

French Ministry of Armed Forces to deploy a new generation military observation satellite

In May, the French Ministry of the Armed Forces announced its plans to deploy a new generation

GCEug!l AYt I LjOl dzgu Gt FYLGUOCCGUOYYK! GLj@YI OTHt 1 OY, "7 £7Yi
comprised of two satellites. Currently, two French CSO ISR satellites are in orbit (CSO -1 and -2),

while the third CSO -3, initially planned to be launched by Soyuz rocket at the end of 2022, is now

rescheduled for an envisaged launch in 2024 with Ariane 6. The Ministry submitted a government

amendment to the milita ry programming law (LPM), which aims to enable the registration of an

additional Iris satellite even before 2030 -2035.17

Italian Ministry of Defence registered a multi -orbit large constellation at the ITU

kFYaOsuOal Ol WYuUOYKkuUgCUGgFYS8GFGLUlI AYt TYAOTOELOXY Ot G
comprised of 19.708 satellites in LEO and MEO orbits in 899 orbital planes carrying S -, X-, and

military -Ka brand frequencies, at the ITU. The constellaton not 0 FCAY§ G oaLj'Ygu YOFUGFLUGFt
national defence and security capabiliiesbut isalsos g | U Yt TYKgFn YkUGgCAOLYFgu Gt Fgc
GOVSATCOM Programme and the governmental pillar of IRIS2. 175

Italy seeking new GEO and LEO satellites

Under the Multiannual Programmatic Document (Documento Programmatico Pluriennale) 2023 v

2025, published on October 16th, the Italian Ministry of Defence is seeking new GEO and LEO

satellites to increase the resilience of its armed forces. In particular, fo r the LEO constellation of

high-s O1 T+ 1 8gFLOYLt ®88UFGLguGt FLji'Yd F n Wiorgbudgel bver® gehryisjg u OCC G U
5 CgFF On Yk Ljt "Yillignl approfe@)ATHe EQrénstellation should increase the resilience of

communications networks and provid e telecommunications services to the armed forces . In

addition , a data exchange network between government satellites will be established to support

tactical missions. Concerning GEO, the MoD intends to procure a GEO telecommunications satellite

pak: @ ~YZ wYkut YI OsCgLOYUUOYak: @ ~Y 9YVYLGguOCCiIuoOwyYGUI I
'Gnt Ou Yt Tildh overtwd'®-year periods (2023v25 and 2026v28) v but needs to be approved.

172 Galileo Second Generation enters full development phase, Spacewatch Global, June 2023

18 EUSPA extends cooperation with CNES for delivery of the Galileo Search and Rescue Service, EUSPA, January 2023
174 paris will add an observation satellite in its military programming, the Limited Times, May 2023

5 Italian Defense Ministry registers at ITU a constellation of 19,708 satellites in LEO and MEO orbits, Spaceintelreport,
September 2023
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satellites at the ITU. 17®

2nd ESA Security Conference took place, co -organised by ESPI

On May 16th-17h, the 2nd ESA Security Conference took place in Brussels , co-organised by ESA
and ESPI with the support of BELSPO. The conference highlighted 3 key aspects: (1) the major
change of paradigm triggered by the war in Ukraine, resulting in increased urgency for space actors

to prioritize security (2) the underlying need to foster a competitive and resilient space industry as
a key pillar of European security, (3) the relevance of better involving users in the development of
space programmes. 77

ESA selected ICEYE as the first partner under its new Civil Security from Space Programme (CSS)

In October, ESA selected the Finnish EO company as a partner to participate in thenew Ga 0 LjY: (i dzli CY
Security from Space Programme (CSS) in the frame of the "Disaster Management from Space"

project. The 3-A0¢g !l Y Lt t 50l gudt FYGFYUuUOYsltBOLUYgaaLyYut Y gl
OgF gt OBOFUWYI AYItt LudFt YuUOYULOYH Téwe advancgdl gatMrglF n Yi 8g t
catastrophe monitoring services. This marks the first partnership under the CSS programme. 178

European Commission selected ICEYE and Euroconsult for AEGIS?

In response to a request of the European Commission, Euroconsult and ICEYE were selected by the

G: YUt YCOgnY UUOY GlUl tsO0gFY GgluUyY 21 L0l dzgudt FY :t FLjt I
_t dzOl FOOFUgCYKkFFt dzguGdzOYka@YalOLil On'YaOl d&irme®bels Y: t FLjt |
from 8 European countries, to conduct a 1 -year feasibility study for the future of European Earth

Observation. In particular, the study aims to explore the best approach to implement EO services

for governmental users in the EU and its member st ates, investigating innovative, secure, and

sustainable solutions v resulting in recommendations for the European Commission.  17°

Planetek supports INTERPOL i Fn Ol 'YGa 0 Lj’YG2 YTt 1 Y: (Gdz2iCYaOLul GuAY 3535 C(

Planetek Hellas reached a collaboration phase with ESA through a newly signed contract under

Ga O0Lj'YG2 YTt I Y: Gdz2icYalOLlul GuAY s HAU[ithisgly rfontk ibjietivgainis i ¢ U G dzO € ~
to outline EO solutions for security and law enforcement, demonstrating innovative approaches for

global authorities combating terrorism and organised crime. Led by Planetek Hellas, the consortium

includes Janes (UK) and the Center for Security Studies (Greece). The project seeks to enhance

operational efficiency b y integrating EO services into INTERPOL's Counter Terrorism operations .18

ASI and the ltalian State Police signed an agreement to tackle cybercrimes

ASI and the Italian State Police sign ed an agreement to tackle cybercrimes . The prevention and
fight against cyber crimes involves networks and information systems that aim at supporting the
institutional functions of the State Police. The agreement develops a structured cooperation
between the State Police and ASI in this field. &

176 Jtaly seeks new GEO and LEO satellites in latest defence budget, Janes, October 2023

1772nd ESA Security Conference with major ESPI involvement, ESPI, May 2023 ; 2nd ESA Security Conference, ESPI, May 2023

178 ESA Taps ICEYE For First Civil Security From Space Partnership To Revolutionize Disaster Management, ICEYE, October 2023

179 Euroconsult and ICEYE to Lead AEGIS2 Consortium for the Future of European Earth Observation, ICEYE, October 2023

180 planetek Hellas signs new contract with ESA to support the INTERPOL's Counterterrorism Unit, Planetek, November 2023 ‘
181poliziadi Stato OY t OFEG g Yas gEGCOYkUgCUgFg Yalt CgF1t aelotingriinférrhagit, AQLjApEIC g 'Ys | OdzOF |
2023
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Planetary Defence

ESA and GomSpace progress ed on Juventas CubeSat for Hera asteroid mission

Ga YJFnYUUOYAQFGLUYLI 85 gFAY_t+8asgLOYTUGFgCGELOnYgY: 1t FU
million for the Juventas CubeSat project, an integral part of the HERA mission. Juventas is aimed at

enhancing mission robustness through system-level adaptations. The 6U nanosatellite Juventas

will conduct radar and radio -science experiments targeting the binary asteroid's moon, Dimorphos.

The mission is also part of the international Asteroid Impact and Deflection Assessment (AIDA)
collaboration, which aims to demonstrate asteroid defl  ection technology for planetary defence. 182

1.4.2 Developments Beyond Europe

New Strategies, Policies and Governance and Budgets Changes
EU and NATO release d Joint Declaration

On January 10th, the EU and NATO released the third joint EU -NATO Declaration. Space is included

in paragraph 12, which declares that the G6 Yg Fn YO i 2 YGGCC'YLju! OFt UUOF YLt t 5 Ol ¢
particular the growing geostrategic competition, resilience issues, protection of critical

infrastructures, emerging and disruptive technologies, space, the security implications of climate

change, g LfiYGOCCYgLjYTt | OGt FYGFTtI 8gudt®F YagFGsuCgudt FYJFn Y
NATO Innovation Fund was fully established in 2023

At the NATO Vilnius Summit in July, the NATO Innovation Fund (NIF) , priorly launched at the 2022

Madrid NATO Summit , was fully established . © k » Y (i LpWignYMEC" fund, supporting founders

developing emerging / disruptive technologies. The areas funded under NIF include Al, Autonomy,

Quantum, Biotech, Hypersonic Systems, Space, Novel Materials & Manufacturing , Energy &

propulsion, and Communication ¢ Yi UOYTUFn 0 LjYG FdzOLju ®@OFU YB8gFgt ®80Fu'Ygl o

Signing Ceremony for the operational MoU of the NATO Space Centre of Excellence

The signing ceremony for the Operational MoU of the NATO Space Centre of Excellence ( a joint
effort led by 15 sponsoring nations) took place at the French MoD in Paris. The Centre aims to
provide knowledge and analysis in the 3 operational functions (1) Space Domain Awareness (SDA),
(2) Operational Space Support, and (3) Space Domain Coordination, and will bridge between NATO
and national and international space organisations from defence, civil, industry, and research. %

Space Force to release guidelines for commercial satellite use

In Autumn , the u.s. Space Force announced the upcoming release of a commercial space strategy .

It lays out guidelines for the military use of commercial satellite service and its integration into

DGCGEUG! AYLOI dzii L OLj’YGFYt I nOl Yut YPpgLUGOdzOYLt ©5 Oui u G dzO'Yg n
AgCUEBGF YLOFUYUUOYasgLOY At I LOOLYnl gTuyY: t 880l LGgCYasg
LCgaGodaFt Yut Yot dzOYuUOYLjul gulOt AYnlsgTu'YTIt @YpgLjsal gudt Fg

¥ p gasgLOYgFnYGa YLGtFY:tFualgLuyY: UgFtOYot adLOYTHI YW &, & " YTt 1Y
August 2023

183 Joint Declaration on EU -NATO Cooperation by the President of the European Council and the Secretary General of

NATO, Consilium Europe, January 2023

184 Vilnius Summit Communiqué, NATO, July 2023 ; NATO Innovation Fund (NIF), NIF Fund
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186 Space Force to release guidelines for the use of commercial satellite services, SpaceNews, September 2023

'87 As DoD readies new commercial space strategies, industry frets funding gap, Breaking Defense, September 2023 BYi ©ft 4°Y
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U.S. DoD unveiled updated guidance on responsible behaviours in space

On March 3, the U.S. DoD published updated guidelines for responsible behaviours in space,
targeting military (not civilian/commercial) space operations and activities. The updated guidelines

are based on the memo on five tenets of responsible behaviour in space that was first published in
July 2021. These are:

6 Operate in, from, to, and through space with due regard to others and in a professional manner
6  Limit the generation of long -lived debris

6 Avoid the creation of harmful interference

6 Maintain safe separation and safe trajectory

6 Communicate and make natifications to enhance the safety and stability of the domain.

The guidelines have the objective of providing Ul g FLjis gl OFLAYglt Gu'Yoé aé YadacChug
b1 nOlYut Yl OnltLOYUuUOYI GLbYt TYBGHiFnOl LtugFnGFt Y§Fn Yol LjL
The White House publishe d a new Planetary Defence Strategy

In April, the White House Office of Science and Technology Policy released
the National Preparedness Strategy and Action Plan for Near -Earth Object
Hazards and Planetary Defence 2023. The new strategy is an updated
version of the first U.S. comprehensive Near -Earth Object Preparedness
Strategy and Action Plan from 2018.

The new strategy outlines 6 key goals for the next decade:

6 Enhancing NEO detection, tracking, and characterisation capabilities;
6 Improving NEO modelling , prediction, and information integration; Credit: White House
6 Developing technologies for NEO reconnaissance, deflection, and
disruption missions;
6 Increasing international cooperation on NEO preparedness;
6 Strengthening and routinely exercising NEO impact emergency procedures and action protocols;
6 Improving the U.SI management of planetary defence through enhanced interagency

collaboration. 18°
Japan adopt ed a space security policy

Based on the National Security Strategy updated in December 2022, Japan adopted its first space
security policy, which aims to enable Japan to enhance the utilisation of space for defence over the

next decade.z g 5 gFIOALPOYS (G F 4 Lju Ol 'Y~ (I &drthérgake bfdationgl Setpditg, wedwill X Yy
dramatically scale up the use of space systems and ensure the safe and stable utilisation of the

nt 9g i Fwé'Y

In particular, the policy:

6 outlines a roadmap to strengthen information -gathering systems to increase counterstrike
effectiveness/capabilities, i.a. through the acceleration of information transmission by
combining multiple small satellites and through improving their visual data in terpretation
technologies by using Al.

BAL AYL OCOgLOLjYisnguOnYtUdngFLOYHFYil OLjst FLjGI COYIr OUgdzit | Lj'Yd F'YLjs g L O
189 National Preparedness Strategy and Action Plan for Near -Earth Object Hazards and Planetary Defense 2023, NSTC, April
2023
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cooperation between the Defence Ministry and JAXA.

6 Envisages increased international cooperation for the protection of satellites with the U.S. and
other allies .1

Bipartisan House Bill to create Space National Guard (SNG)

In January, Rep. Jason Crow, D-Colo., and Rep. Doug Lamborn, R-Colo., introduced a bipartisan
House legislation the Space National Guard Establishment Act (H.R. 3048) which aims at creating a
Space National Guard (SNG) under the Space Force. In the 11 7th Congress, lawmakers considered
the proposal , and it passed the House . The act, however, was never voted in the Senate. Since the
establishment of the Space Force in 2019, the creation of the SNG has been discussed, but the
Biden administration rejected the proposal (with costs estimated at $500 million annually) in 2021
due to cost concerns. !

U.S. Space Force launched a new unit to bridge SpOC and SSC

During the Space & Cyber Conference on September 12th, Saltzman unveil ed that the Space Force
will change its organisational structure, launching a new type of unit, which aims to bridge the gaps
among operations, engineering, and capability development specialists and bring them under one

roof in order to increase the speed o f delivery of maintenance and upgrades to important systems.
To date, the Space Operations Command (SpOC) comprises operators in the space, cyber, and
intelligence fields while the Spa ce Systems Command (SSC) comprises engineers and program
managers - a separation that delays the rate at which operators provide feedback to developers -
and therefore slows down the processes to maintain and improve systems and decreases the
Space Forcei s readiness.'®?

U.S. Space Force Commercial Services Office (COSMO) opened its new facility

The U.S. Space Force Commercial Services Office (COSMO) opened a new facility in Virginia.

23282 0L YFOGYTgLGCGUAYgGOL'Yut Yt dzOl LjO O Yhaseds¥iwites dndi | OO OF U 'Y
absorb other organisations that cooperate with the industry (incl. i.a. SpaceWERX, the SDA data

marketplace, and the SSC Front Door initiative). As part of the new facility, a commercial

collaboration centre will be kicked off during an industry day on June 7th. 1

Developments in military space programmes
NATO members launch ed APSS initiative with Aquila virtual constellation

16 NATO members, including Belgium, Bulgaria, Canada, France,

Greece, Hungary, lItaly, Luxembourg, Netherlands, Norway, Poland, SN

Romania, Spain, Tiirkiye, the UK and the U.S., together with the aspiring Q'E-:i'sﬁg‘]?;m @\
908l Ol LIYA"GFCOFNn YJFnYaGOnOFWYCE U F L URIIGIRNITe ue G 0 GG U ddz
OOl LjGLjg OFuYall dzOGCCGFLOYTI 1 8vas gL Ol Sl (i L UYgdo
gsslt gLUYUt GYO i 2°7YlI OLOGAZOL]'Y§ Fn YuLjO WwYUt Yl e
surveillance and intelligence as well as to support military operations.

~a

Credit: NATO

190 Japan adopts space security policy and vows to expand defense use, The Japan Times, June 2023

191The Space National Guard Establishment Act (H.R. 3048), January 2023

192 Saltzman Reveals New Space Units That Put Operations and Sustainment Under One Roof, Air & Space Forces
Magazine, September 2023

193 Space Force commercial office to open new facility in Virginia, Space News, May 2023
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This multi -year initiative of civil -military cooperation will include the creation of the virtual

Lt FLiuOCCgudGt FYp plldCgwYt TYFguUuGt FICYJFn YLt 8801 LGgCYLjs ¢
savings and support streamlining collection, sharing and  analysis of data among allies and the

NATO command structure. The APSS initiative aims to:

5 gLUGOdzOYT 5 Ol Ljl Ljticdgbing™NATO tdzdiiec Gadpfort adyilo¥ation at any time.

(@]

increase sharing of space -based intelligence among NATO allies - for more comprehensive
cross-domain intelligence to inform political ~ decision -making and military operations.

& (951t dzOYO i 2 0 Lj-ythirgughCaCnibie tefieftiveduse of government -owned and
commercial space-based assets, technologies and data.

6 increase the speed at which space -based data is collected and delivered v through new
technologies, such as Al and ML.

6 ensure the usability of data for NATO decision -makers and military commanders.

6 build a community of practice among NATO nations for better data management efficiency
and enhance national and collective resilience - through training, education and cooperation.

The initiative is backed by Luxembourg with the groundwork enabled through its early 16.5M
contribution. The participating countries contribute to Aquila through national assets, data, and
funds, while the initiative will also remain open to other allies.  In addition to national contributions,
industry will support APSS through the provision of data and services. 1%

U.S. advanced in Responsive Space Capabilities

2023, and in particular, August and September , saw significant developments and progress in the
U.S. in demonstrating Responsive Space Capabilities. The Space Force pushes efforts in tactically
responsive space, which is the quick replacement of destroyed satellites in times of war or national
emergenc y. In March, for the first time, the U.S. Space Force requested a budget from the U.S.
Congress, proposing a $60 million budget for responsive space. In August, Space Force budget
documents confirmed plans to spend $60 million over the next 2 years on tactically responsive
space demonstrations. Moreover, the Space Force launched a Small Business Innovation Research
program focused on tactically responsive space. In a solicitation, DIU asked companies to submit
proposals by September 7th for the US Space Force and DIU -funded project Victus Haze.19®

On September 14th, the U.S. Space Force launched a
Millennium Space small satellite in the responsive space
mission "Victus NoxwY I A Y~ (il OTCAY Ol 1t LjsgLOY
Firefly Alpha rocket. Firefly Aerospace demonstrated its
capability to prepare a satellite for the Victus Nox mission
within a 24-hour window. "Victus Nox" was specifically
designed to showcase both responsive space capabilities ,
and the ability to launch on a significantly shorter timeline
than what is typically required for national security

Credit: Space Force missions. On August 30th, both companies announced

they were on standby, ready to receive an alert notification

from the Space Force . Upon receiving the alert, they had a 60 -hour window to transport the payload
to Firefly's launch site at the Vandenberg Space Force Base, complete  fuelling procedures and
integrate it with the Alpha rocket's payload adapter. 1%

9 Y CCUOLWY N GFCYFn YIFnYaGOnOFYCgUFLUYCY! t OLju YLjAliphc®PessistenB OL U Yl F YO |
Surveillance from Space (APSS), NATO, February 2023

195 Defense Innovation Unit to sponsor a rapid response space mission , SpaceNews, August 2023
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On August 8th, the U.S. National Reconnaissance Office announced a contract with Firefly

Aerospace and Xtenti for a responsive space mission scheduled to launch on a Firefly Alpha

launcher in 2024. The mission aims to demonstrate responsive space capabilities  through various

on-t | T Gu'YnOs Ct ABOFULjYt TYLt 8801 LGgCYIl GnOLUg!I OYs gACt gnlLj
d i OF u (4 u-Rioe’sipfl saellite dispenser. After the deployment, Elytra will perform anon  -orbit

manoeuvre , after which Elytra will rema in in orbit on standby, ready and prepared to deploy U.S.

government payloads on -demand. %

Terran Orbital announced the launch of its Responsive Space Initiative in Q4 2024, which aims to
enable Terran Orbital to provide military, civil, and commercial customers with satellite buses within
30 days and complete satellite systems with integrated payloads within 60 days. The initiative aims

to reduce the time for satellite delivery for critical missions from years to days. %

U.S. Space Force expand ed national in -orbit and ground station missile warning capabilities

As highlighted in a report by Aerospace Center for Space Policy and Strategy issued in June, recent

LUOGFt OLjYGFYuUOY®deaéd YasgLOY ML I LOYIUnt Qu' YTt 1 YTGLjLgCYAC
toward more spacecratft in lower and medium orbits and reinforce the growing consensus in the

administration and Congress to accelerate the uptake of commercial solutions in military systems.

Satellite -based missile warning systems are no exception.

In this respect, the Space Force awarded L3Harris Technologies a $29 million contract to design a
sensor payload to track hypersonic missiles from MEO. The recent contract adds up to two
previously selected deals that see Millenium Space Systems and Raytheon Technologies designing
sensors for the MTC Epoch 1 (missile warning, missile tracking, and missile track custody ) Program,
and a contract awarded to Parsons to develop the ground system. The planned constellation of at
least six satellites is to be deployed in MEO in late 2026. Similarly, a ground station for missile
warning satellites being developed by Northrop Gr umman has recently passed a preliminary
design review. The Relay Ground Station -Asia (RGSA) terminal counts six antennas, it was initiated
by the U.S. Naval Information Warfare Center (NIWC) Pacific under a five -year $99.6 million contract
and aims to facilitate communications between different satellite networks that detect missile
launches.

SpaceX restrict ed military use of Starlink by the Ukraine

SpaceX moved towards restricting the Ukrainian military using its satellite internet service Starlink

after claims that the Ukrainian forces were relying on the constellation to control drones. According

Ut YasgLOd YOl OLjinOFuYaUt tdGOCCWYuUOYLjOI dzli L OYGYLjYYPF OdzO|
UgdzOYCOdzOl gt On'YGu YU FYGIAL'YUUGU YGOI OYURFBFUOFUGt FgC'YgFn
The Space Development Agency (SDA) start ed the deployment of its constellation

The Space Development Agency (SDA) announced the successful initial launch of Tranche 0 (TO)

of the Proliferated Warfighter Space Architecture (PWSA) on April 2nd. The Transport and Tracking
Layer satellites, launched on a SpaceX Falcon 9, are designed to demonstrate low -latency
communication links for warfighters. This will include tracking advanced missile threats from LEO.
SDA plans to launch a second Tranche 0 satellite mission in June. 2°

197 NRO to conduct responsive space mission with Firefly and Xtenti, SpaceNews, August 2023

198 Terran Orbital Launches Responsive Space Initiative, Spacewatch Global, September 2023

199 SpaceX curbed Ukraine's use of Starlink internet for drones  -company president, Reuters, February 2023
200 gpaceX launches initial satellites for Space Development Agency, NASA Spaceflight.com,  April 2023
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USSF Space Systems Command awarded Kratos a $579 million 8-year contract extension

The USSF Space Systems Command awarded Kratos Defense & Security Solutions an 8-year
contract extension for technical services supporting U.S. military communications satellites' ground
systems. The indefinite -delivery/indefinite -quantity contract, valued at up to $579 million , extends
through November 2031. Operating under the Command -and-Control System -Consolidated
Sustainment and Resiliency (CSAR)programme, Kratos will maintain and enhance satellite ground
systems for the USSF and U.S. Space Command.

Tasked with providing planning, processing, and information assurance = measures, Kratos will also
facilitate information technology infrastructure upgrades as new satellite constellations are
deployed. The contract supports command -and-control operations for 26 military communication
satellites across four constellations, as well as the integration of future satellites and
constellations. 2%

U.S. Space Systems Command launche d TAP Accelerator Program

In October, the Space Systems Command kicked off its Space Domain Awareness Technology,
Applications, and Process (TAP) Lab Accelerator Program, which was developed to boost
innovation and cooperation between industry, the DoD, and academia to boost commercial SDA
prototype technologies. The projects are related to the areas: space domain awareness, threat
warning and assessmen t, and space battle management. 202

U.S., UK and Australia sigh agreement to operate deep space radar network

In December, the U.S., UK and Australia signed an agreement to jointly develop, host and operate

a network of three space -U |l gLbGFt YI gngl LiYTt 1 YnOOs YLjsgLOWYUUOY PAC
gs gl GCGUAYKA @: NwWYGHEuUY 'YLl u Ohjvhe U.S Y2030 O és'WartfYd F'Y U Ljt

the trilateral security partnership and pact AUKUS. DARC will enhance the three  countries' SDA

capabilities, providing 24/7 all -weather capabilities to track, identify and characterise objects deep

in space. The radar sensors are funded by the U.S. Space Force and are currently developed by

Northrop Grumman. 203

North Korea deploy ed spy satellite

According to reports from North Korean state media, the country has asserted the successful
placement of its inaugural reconnaissance satellite, Malligyong -1, into LEO on November 21st. This
launch would signify North Korea's third attempt to deploy its initial spy satellite into orbit on its
Chollima -1 launcher. The U.S. and South Korea have criticized the launch, citing concerns that the
technology employed supports North Korea's inter continental ballistic missile program. North
Korean sources have indica ted plans for more launches involving further surveillance satellites. 2%

Roscosmos planned to recruit soldiers to support Russian armed forces in the War in Ukraine

According to a report in the Financial Times, Roscosmos started in June to recruit and train a militia,

GUOYWH!I gFYIguugClt FowyYut YI OYLt &5 1 ( Ljéowned shibeidiaiesitht AOOLjYt T
GUOYgOl t LisgLOYLOLUY I wYut Yijisst | a'Y@ULjLjigoLjyadcCaugl AY1
recruits will receive a 100k r ouble ($1.200) sign-up bonus and a monthly frontline duty salary of 270k

roubles v which, reportedly , far exceeds the wages paid at Roscosmos. 2%
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202 TAP Accelerator Program launched by Space Systems Command, Spacewatch Global, November 2023

23 yY.S., U.K,, Australia sign agreement to jointly operate deep space radar network, SpaceNews, December 2023

204 North Korea claims it sent a spy satellite to orbit for 1st time: report, Space.com, November 2023
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Roscosmos really is recruiting soldiers for the Ukraine War,  Arstechnica, June 2023
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Russia unveils advanced SSA/SDA capabilities for tracking objects in space

In June, Russia stated that it enhanced its defence capability for tracking objects in space

(SDA/SSA) which enables Russia to detect foreign spacecraft and determine/understand the

LisgLOLI gTuoLjYsul st LiOyGFuOFudt FY®t1 OYpllGLbCAEY LLtInd
wnique capabilities for automatic search, detection and control of small space objects (as small as

10cm) in near-Earth space wEhe new system would be able to detect spacecraft post  -launch four

times faster and determine their purpose tw ice as fast by 2027.2%

US and China both launch classified spaceplanes in December 2023

On December 28th, the X -37B Orbital Test Vehicle, operated by the Space Force, embarked on its
seventh mission to space, this time aboard a SpaceX Falcon Heavy rocket from the Kennedy Space
Center. While specific details about the X -37B are limited, the Sp ace Force has confirmed that the
mission aims to explore new orbital patterns, trial space domain awareness technologies, and study
the effects of radiation on NASA materials. Additional payloads carried by the X  -37B are classified.
Notably, each of the sp acecrafty LjY © (i Ljag(seefr & increase in its duration in orbit, setting a
record of 908 days during its previous return in November 2022. X -37B was launched shortly after
China's spaceplane (named Shenlong ) was sent to orbit on December 14th on a Long March 2F for
a third flight. Shenlong was observed to release six classified objects into orbit, some of which were
transmitting signals. The US Space Force had initially scheduled the X -37B's launch for December
7, ahead of Shenlong's deployment, but faced multiple delays. 27

International cooperation in space for civil security
EO Space sector support ed Turkish and Syria n relief efforts with satellite images

EO satellites have become of strategic importance in security
crises, notably throughout the ongoing war in Ukraine, as well as
during natural disasters. The February earthquake that struck
southeastern Turkiye and Syria highlighted the value of satellite
imagery for disaster management, including search and rescue
operations , recovery and damage assessment.

S
c"\aﬁel' Pacea P

Therefore, Turkish authorities, the UN and the International
Federation of the Red Cross & Red Crescent Societies activated the
KFull Fgudt FgCY: Ugl u Ol Yy Byscgmbi@GAgE® N Y§ g Bt |
data and images from various space agencies, the Charter provides

Credit: ESA coverage of affected regions , illustrating the extent of the disaster

and supporting local rescue teams with search and rescue efforts.

Moreover, the charter activated the Copernicus Emergency Mapping Service (CEMS). The result
was the delivery of 350 images from 17 space agencies including, ESA, ASI, and DLR. 2%

22
. Espace et e

206 Russia says it has improved defence capability to track objects in space, Reuters, June 2023
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January 2024 ; China launches mystery reusable spaceplane for third time, SpaceNews, December 2023

208 The International Charter Space and Major Disasters ; Satellites support impact assessment after Tiirkiye vSyria

earthquakes, ESA, February 2023 ; DLR supports emergency responders in  Tirkiye, DLR, February 2023 ; ASI Assists

Turkiye and Syria Relief Efforts with Satellite Images, Spacewatch Global, February 2023
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EUMETSAT and CSA lead International Charter for Space & Major Disasters

EUMETSAT and the Canadian Space Agency (CSA) assumed joint leadership of the International
Charter Space and Major Disasters. This global consortium, comprising 17 member agencies with
support from various organi sations and satellite data contributors, offers vital satellite data to aid
disaster responses worldwide. EUMETSAT and CSA will serve as co -leaders for six months,
managing and coordinating the Charter's operations.

The Charter enables authorised disaster management authorities to trigger support from satellite
agencies through a centralised system, accessible to any country. In collaboration with Sentinel
Asia and the United Nations, the Charter streamlines the proce ss of marshalling resources and
expertise for rapid disaster response, sometimes delivering satellite imagery within hours. 209

ESA partnered with UEFA to support safety  of football fans with space services

In March, ESA partnered with UEFA to support the safety of football fans with space services .The
services include EO satellites to monitor crowds in and around football stadiums to assist police
forces, and telecommunications satellites to fill gaps due to overloaded terrestrial communications
networks. Moreover, the agreement includes supporting the sustainability of football and exploring

how space can contribute to promoting football. ~ 2°

Australia collaborate d with OroraTech and ICEYE for wildfire management

OroraTech is expanding its partnership with the Forestry Corporation of New South Wales (FCNSW)
to enhance wildfire management in Australia. This collaboration improves early fire detection
capabilities, providing FCNSW with bushfire detection and precise fire peri  meter locations across
its vast estate.

In parallel, ICEYE entered a partnership agreement with
the Federal Government of Australia, to provide flood
and bushfire hazard data. This collaboration enhances
disaster assessment and response strategies, improves
resource allocation, and strengthens coordination
between national and local entities. | CEYE's Flood and
Bushfire Insights leverages SAR imagery from its satellite
constellation and enables real-time information delivery .
Flood Insights offers structure -level flood extent and
depth data within 24 hours of flooding peaks, while
Bushfire Insights provides rapid property damage
assessments during bushfire events.

Credi: Ororatech

209 EUMETSAT, Canadian Space Agency to lead disaster response initiative, EUMETSAT, October 2023
210 How space will help football fans to celebrate sport, ESA, May 2023
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1.5 Space Safety & Sustainability

Space as an Asset

In 2023, significant advancements in space safety and sustainability were
marked by collaborative international efforts and regulatory initiatives.

Key developments included the : t 0 F L (G C'Yt TCOhBIWSIONY GdTtoALY G 1 YgFn YLiGLijugaGFgr C
Ljs g LESA launched the Zero Debris Charter process, seeking commitments for deorbiting of

satellites post -mission and debris other mitigation measures . Additionally, new regulatory

frameworks such as the EU Space Law began development to enhance the safety, resilience, and

sustainability of space activities. These European initiatives reflect a global trend towards improving

space traffic management and debris mitigation

1.5.1 Developments in Europe

Council of the EU adopt ed conclusions on Fair and Sustainable Use of Space

On May 23rd, the Council of the EU adopted Council L+ F L C{ Lj(HRaif drjdvdugtaiviable use of
Ljs g L @uling for a European approach to space traffic management (STM). In particular, the
conclusions call for measures to monitor and manage space debris and to reduce space debris in
the future, proposing to reinforce capabilities through the contribution of the EU Space Surveillance

and Tracking (EU SST) jointly with EUSPA, to progress towards an EU approach to STM. Moreover,
the conclusions call on EU Member States and the European Commission to continue the
implementation of the 21 UN long -term sustainability of outer space activities (LTS) guidelines. 2!

ESA launche d the Zero Debris Charter initiative

At the 2023 Paris Air Show Le Bourget, ESA launched the Zero
Debris Charter initiative, joined by Airbus Defence and Space, OHB
SE, and Thales Alenia Space at this early stage . The initiative aims
to establish a global community committed to the safety and long -
term sustainability of space operations. As part of this effort, ESA is
revising its internal space debris mitigation standards , advocating and seeking commitments for a
proactive "zero debris" policy across Europe . This aligns with assertions made by ESA Director
General Josef Aschbacher at the World Economic Forum in Davos. This policy, expected to be
implemented within the next few years, mandates that satellites be deorbite d immediately after
their missions end to prevent space debris. ESA's Zero Debris approach, building on a decade of
standards and technology development , aims to eliminate the generation of debris in Earth and
Lunar orbits by 2030. The approach was highlighted during the Space Summit in Seville, marking
the beginning of a period for public and private entities to register their intent to sign the Charter.
More than 40 organisations have contributed to the development of this Charter, setting space
debris mitigation and remediation targets for 2030. 22

Credit: ESA

EU opened stakeholder consultation on  the EU Space Law

Following the presentation of the initiative for an EU Space Law (EUSL), the European Commission
launched a targeted stakeholder consultation which was open until November 2nd on the EU
legislative initiative on safety, resilience and sustainability of space activities, the EU Space Law -
for which the European Commission hoped to table a legislative proposal beginning of 2024.

211The Council calls for a European approach on space traffic management, Council of the EU, May 2023
212The Zero Debris Charter, ESA, July 2023
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The EU Space Law envisages setting a framework for common EU rules addressing the safety,
resilience, and sustainability of space activities/operations. %2

EUSPA started operating the SST Front Desk

On July 1st, the European Union Agency for the Space Programme (EUSPA) began managing the
Space Surveillance and Tracking (SST) Front Desk. EUSPA's Executive Director, Rodrigo da Costa,
emphasised the role of EUSST in supporting the competitiveness and sustainability of the EU space
industry in 2023. The EU SST Partnership provides critical services like collision avoidance and
debris analysis to improve the safety of space operations. 2%

King Charles unveil ed the Astra Carta seal for Space Sustainability

At the UK's Space Sustainability Reception held at Buckingham Palace, King Charles, accompanied
by notable figures including astronauts and scientists, unveiled the "Astra Carta" seal. This marked
the launch of the Sustainable Markets Initiative T s Astra Carta framework, a project first announced
in 2022. The Astra Carta aims to galvanise the private space sector towards embedding
sustainability in its core practices globally. It acknowledges the critical role of space in fostering a
sustainable fu ture on Earth and emphasises the space industry's responsibil ity to consider its
environmental impacts. The event followed a Space Sustainability Symposium at the Royal Society,
hosted by MP George Freeman, the n Minister of State for Science, Innovation, and Technology. 2%

ESA conducted first -of-its-b (i F n 'YP g LitQF WU Rrwowit @Y Ot Cl LjYLjs gL OLI gTu'y

_ On July 28th, ESA conducted an
AEOLUS REENTRY . ) assisted re-entry v the first -of-its-kind
L R %5 : . . v for the Aeolus spacecraft , after the
y completion of its 5 -years scientific EO
b B 9 LjLjGt F¢Y Ot ClULjYGLYuUOYT
280 km s@m e Earth Explorer missions, studying wind
: N patterns, and was launched in 2018 ,
e ’ exceeding its mission lifetime by two
Jﬁmu km : years. Initially built to burn up in the
Gyl GUOLYguot LisUOI OYFgall g
of its life, Aeolus was directed through

Initial manoeu

CreditESA an assisted re-OF Ul A'YGFut YaUOYGg
atmosphere with the remaining propellant. 80% of the Aeolus spacecraft burned up in re -entry. 2%

European space debris removal ClearSpace -1 mission passe d programme review

In February, the ClearSpace-1 mission passed the first program review. ClearSpace-1 is an active

debris removal (ADR) mission that will use an innovative four -armed capture system to remove

Cgl tOYnOrl GLjYt T BOLULje Yi UOYI Odzi OGYLt FTGIlI 80n'YuUO'YS LjLjd
specifications. At the ESA CM22 in November 2022, Member States reconfirmed their support for

the ADR mission by providing full funding for its next phase. The next milestone  entails the delivery

of a detailed spacecraft design, and the procurement of satellite equipment, and manufacturing.

The launch is expected to take place no earlier than 2026.2'7

23Targeted stakeholder consultation on EU legislative initiative on safety, resilience and sustainability of space activities

("EU Space Law"), European Commission, September 2023

214EUSPA Grows Further to Support EU Space Traffic Management, Spacewatch Global, July 2023

215The King unveils the Astra Carta seal at a Space Sustainability Reception at Buckingham Palace,  Royal UK, June 2023
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27 Debris Removal Mission Advances to Next Phase, Clearspace Today, February 2023
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CNES signed a contract with Astroscale for active debris removal study

Astroscale Holdings Inc. has announced the creation of Astroscale France SAS in Paris and a
significant partnership with the French space agency, CNES, to enhance space sustainability
through active debris removal. The collaboration, formali sed at the Paris Air Show on June 20™,
includes a CNES-funded study focusing on the removal of French space debris. This partnership
underscores France's commitment to leading in sustainable space practices and leverages
Astroscale's expertise. 218

ESPlcommit ted to Space Sustainability and joined International Debates

The European Space Policy Institute (ESPI) has taken significant steps toward promoting the
sustainable use of outer space. Joining the Paris Peace Forum & Net Zero Space Initiative, ESPI is
part of a collaborative effort to ensure the sustainable use of space by 2030.  2!° Additionally, ESPI
has become an Academia Member of the International Telecommunications Union (ITU). Through
this membership, ESPI aims to actively contribute to discussions on space and spectrum regulation
challenges, bringing together experts from vario  us countries and organi sations to enrich the debate
on space sustainability and regulatory issues. 22°

1.5.2 Development s Beyond Europe

Developments at the multilateral level

At COPUOQS, discussions ventured into the potential for drafting new guidelines on space
sustainability and the possibility of developing a new binding treaty based on these guidelines.
Following the Guidelines on the Long -Term Sustainability of Outer Space Activities adopted in 2019,
a new Working Group, "LTS 2.0," was established. It aims to integrate and evolve the LTS Guidelines
into existing and new program mes, addressing emerging challenges in space operations. The focus

is on maintaining a balanced, consensus -based approach while identifying areas for pos sible new
guidelines. This approach ensures that discussions on guideline implementation and potential new
areas are informed by shared challenges and experiences reported by  all space-faring nations. 22

Developments in the U.S. ISAM Ecosystem

NASA announced the formation of the Consortium for Space Mobility and ISAM Capabilities

(COSMIC) to integrate in-space servicing, assembly, and manufacturing (ISAM) within space

missions routinely. COSMIC, led by The Aerospace Corporation and scheduled for  kick-off in fall

2023, will promote a robust and sustainable space ecosystem through capabilities like spacecraft

repair, refuelling , and 3D printing in space. alisst | GOnYlIAYo® a oLjYasgLOYi OLU,
Directorate (STMD), the consortium seeks to establish the U.S. as a global leader in ISAM, aligning

with the ISAM National Strategy and Implementation Plan of 2022. 222

New Space Actors, New Space Laws

In 2023, both the United Arab Emirates and Azerbaijan took significant steps to enhance space safety
and sustainability through revised space laws. The UAE, under the direction of Salem Butti Salem Al
Qubaisi, announced an updated National Space Law setfo rearly 2024, focusing on refining regulatory
frameworks, improving licensing and inspections, and segregating regulatory articles to boost
responsiveness.

218 pAstroscale Contracts Share My Space for Space Risk Identification, Spacewatch Global, June 2023

29 ESPI joins the Net Zero Space Initiative, ESPI, April 2023

220 ESP| has become a Member of the ITU, ESPI, April 2023

221 Report of the Committee on the Peaceful Uses of Outer Space Sixty  -sixth session (31 Mayv9 June 2023), UNGA, June 2023
222 NASA Creates In-Space Servicing, Assembly, Manufacturing Consortium, NASA, February 2023
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Concurrently, Azerbaijan passed the "On Space Activities" law, emphasising the peaceful use of space,
safety, and minimising environmental impacts from space debris. These laws reflect a global shift
towards ensuring sustainable and safe space operations, highlighting the need for robust national
frameworks and international cooperation in the space sector.

9gUl gGFOL'Yas gL O'Ya Ll (i kydtérm td t@dk snfalvapdee p@kiric

At the International Space Operations Conference in the UAE, hosted by the Mohammed Bin Rashid
Space Centre, Bahrain's National Space Science Agency presented a planned Al-driven
nanosatellite system for monitoring small -sized space debris. Aerospace engineer Reem Senan
presented this system, which uses nanosatellites equipped with optical sensors and Al algorithms

to achieve 92% accuracy in tracking space debris. The co nference, a significant event in the Middle
East and North Africa, drew over 1,200 participants and featured more than 560 research papers. 23

New Zealand released an Operational Policy for Active Debris Removal (ADR) policy

New Zealand has launched a new regulatory policy to support safe and transparent active debris

removal and on -orbit servicing operations, enhancing orbital safety and sustainability. ~ The policy

provides transparent guidance for conducting satellite servicing and debris removal that aligns with

UN space treaties and emphasi ses clear communication about these activities. Additionally, New

Zealand partnered with Astroscal e to further space safety and sustainability initiatives. Together, a

feasibility study on using a single satellite to remove multiple debris objects in one mission was

conducted GG u UY Ljul t LjiL g COWYDt L b O uvkuckldndSpace Instifuted 00 F g Ug Y2 u O¢
Office of Space Commerce progresse d on civil space traffic coordination system

Richard DalBello, Director of the U.S. Office of Space Commerce, announced progress on the Traffic
Coordination System for Space (TraCSS), set to start services in Q4 of 2024. This new system,
supported by a mix of commercial and government data, aims to take over civil space safety duties
from the Department of Defense, in line with Space Policy Directive 3 in 2018.

DalBello highlighted advancements in staffing and funding, with a $70 million budget for 2023
allowing for strategic investments in commercial services and SSA. The system will benefit from
enhanced data contributions from the Space Force and ongoing R&D support from NASA. The
project exemplifies a growing collaboration between the government and private sector to
enhance space safety. 22°

WEF release d Orbital Debris Mitigation Guidelines with Broad Industry Support

The World Economic Forum has introduced new guidelines aimed at reducing orbital debris,
backed by several key satellite operators. Released on June 1 3th, the Space Industry Debris
Mitigation Recommendations encourage measures such as limiting satellites' operational life post -
mission and enhancing coordination among operators to prevent collisions. The guidelines suggest

a 95% to 99% success rate for satellite disposal within five years post -mission, tightening the current
25-year international standard. D espite lacking endorsement from some major players like SpaceX
and Amazon, the initiative has gained support from 27 companies, highlighting industry efforts to
enhance space sustainability and operational safety. 226

223 System to track space debris is showcased, GDN Online, April 2023

224 pctive Debris Removal and On -Orbit Servicing Missions: Operational Policy, New Zealand Space Agency, May 2023 v
225 Office of Space Commerce touts progress on civil space traffic coordination system, SpaceNews, September 2023
226 Space Industry Debris Mitigation Recommendations, World Economic Forum & ESA, June 2023
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1.6 Space for Green & Sustainable Societies %)
(]

This chapter provides an overview of space activities focused on Sroen b o
supporting the green transition and climate objectives in 2023. Societies

Space plays a crucial role in the green transition by providing essential data and technologies that
enable more effective environmental monitoring, disaster management, and sustainable resource
management. National Earth Observation constellations (i.a. for climate) are outlined in  this chapter,
while the topic is addressed from the industry/commercial perspective in the chapter 2 Industry
and Innovation . Using satellite technology, we can track changes in the Earth's climate, monitor
greenhouse gas emissions, and assess the health of ecosystems in real time, leading to more
informed and timely decision -making.

1.6.1 Multilateral developments

COP28 on Space for Climate Action

The COP28UN Climate Change Conference took place from November 3  Oth to December 1 3th in
Dubai, UAE. COP28 was the biggest of its kind to date, counting more than 85,000 participants,
including more than 150 Heads of State and Government. Space also played a role in COP28 with
several agreements signed and announcements made. In addition to the COP28 Space Pavilion,
the UAE Space Agency organised the first Summit of Heads of Space Agencies to enhance
cooperation to accelerate space-based climate initiatives. The summit included senior officials
such as Senator Bill Nelson, NASA Administrator; Teodoro Valente , ASI President; Hiroshi
Yamakawa, JAXA President; Dr. Sang-Ryool Lee, KARI President; Salem Bultti Al Qubaisi, UAE Space
Agency Director -General; Dr. Mohammed Al Aseeri, NSSA Bahrain CEO; Josef Aschbacher, ESA
Director General; and Dr. Mohammed Al Tamimi, Saudi Space Agenc y CEO. Representatives from
other space agencies and institutions also attended. Space-related highlight s from COP28 include:

ESA and UNEP signed an MoU for the use of space for green

During the Earth Information Day at COP28 , ESA and the United Nations Environment Programme
(UNEP) signed a MoU that commits to increasing the use of space technology and data for
environmental conservation, nature and biodiversity protection and restoration. 227 At COP28 in
Dubai, ESA hosted several events at their booth, including sessions on cross -checking national
greenhouse gas inventories from space and transitioning from climate science to climate services.
These events aimed to increase the use of global sa tellite -based Earth observation data for
decision -making, supporting the UNFCCC and the Paris Agreement. Key discussions included the
role of regional climate reports, the use of satellite observations to improve national GHG
inventories, and the value of Earth observations in supporting the Paris Agreement's goals.

ESA awarded Airbus contract for the next phase of the TRUTHS satellite mission

ESA awarded a contract to Airbus to start the next development phase of the TRUTHS satellites

mission, which aims to provide solar radiation and radiation reflected from Earth back into space to

enrich climate models. The next development phases gl UG LU Cgl CAYJUOL'YgU YGFgCALjG |
performance and creating simulations and system modelling. 2

22T ESA and UNEP collaborate for a greener future, ESA, December 2023
228 TRUTHS contract signature at COP28, ESA, December 2023
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Space Climate Observatory ( SCO) Charter signed by two new members

The Saudi Space Agency (SSA) and Expertise France, a subsidiary of French Development Agency
(AFD), signed the SCO Charte r. With the two new signatories, the SCOgrew to 47 members spread
across 25 countries. 2%

NASA showcased Earth Science Data

NASA presented Earth Science Data from the international Surface Water and Ocean Topography
(SWOT) satellite and other EO satellites at COP28, to showcase how satellite data can be used to
accelerate climate action globally. 2% .

1.6.2 Developments in Europe

ESA and European Commission sign agreement for EO co operation for climate

Under the umbrella of the pas gL OYTH 1 Y§'Y_| OOF Ydurng tind SpaceySummiGic Ol gut | W
November, ESA and the European Commission (DG CLIMA) signed an agreement for cooperation

to use EO data to address climate change. ESA and the EC aim to enhance knowledge and provide

data for climate adaptation and mitigation policies supporting the European Green D eal and the

EU's climate goals. The focus of the cooperation is on GHG emissions monitoring, deforestation,

methane leak detection, and renewable energy site location identification. 2

ESA and European Commission signed agreement for Copernicus Data Centr e in the Philippines

In January, the European Commission signed a contribution agreement with ESA to develop a

Fguldt FGCY: t 50l FGLULYnguUugYLOFUI OYGFYuUOYOUGCGs s GFOLjYU L]
cooperation budget. The EU will support the uptake of Copernicus to support the Philippines with

data on natural disasters and climate adaptatio n.2%

2023 Global Space Conference on Climate Change (GLOC 2023) took place in Oslo

» GLOC 2023
\‘m v A@IAF GLOBAL SPACE
/‘\ CONFERE(N'TI\E JON

Q= 23 - 25 MAY 2023 | OSLO, NORWAY § %

Credit: GLOC 2023

From May 23rd until May 25th, the 2023 Global Space Conference on Climate Change (GLOC 2023)
GauUYUUOYuUOSOW)s il @WRIFINWKkCOMUOY LiuGt FYWYBI GFUCAYH |
Astronautical Federation (IAF) and the Norwegian Space Agency (NOS A), took place in Oslo. GLOC

2023 aimed to contribute to the global efforts to  understand and fight climate change through the

use of space -based services and applications and to encourage the exchange and sharing of

programmatic, technical and policy info rmation.

Key takeaways include (1) the need to make data more accessible, (2) improving the usability of
data, and (3) the need for the industry to shape up a more convincing communication strategy. 233

229 A look back at SCO at COP28, SCO, December 2023

230 NASA to Showcase Earth Science Data at COP28, NASA, November 2023

Z1ESA and EC to unite on climate action from space, ESA, November 2023

232 Global Gateway: European Space Agency and the Commission join forces on earth observation for the Philippines,
European Commission, January 2023

233 The global space conference on climate change 2023 - Fire and Ice v Space for Climate Action, IAF, May 2023
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ESPI presented the paper o LjGi Ft YGTTOL UG dzOYaLGdOFLOY: t 80U FGDgudt FYu
AGUGgYUFY: CiogluasMCOmBRAOgbiFt w

ESA's Earth Explorer missions extended to 2025 while Biomass passed crucial tests

KFY8gl LUWYGa OLYLOLY FnWwYuUGI nYgFn YTt Ul uUYGg!l GYGns Ct |
(SMOS)mission, the Ice Mission CryoSat and the Swarm mission were extended to at least the end

of 2025. The data of the missions are used in weather forecasting and climate reporting. ~ #°

AlsoinMarch, Ga 0 Lj'YGg!l Gt UYGAsCt | Ol YOGt ©¢LjLj'YLijguOCCGuOYLjlL L OLjLj"
to liftoff and deploy its solar array. The Biomass mission aims to deliver new information on forests

and their carbon storage. As a next step, tests to prove the satel C G 0 O0 LjY ItoOth¢lispateO F 1. O°Y
environment will be conducted. The Biomass satellite  is planned to be launched in 2024. ¢

ESA announced that HydroGNSS mission will be comprised of two identical satellites

Also in March, ESA announced that the HydroGNSS mission will have two satellites in order to

reduce revisit time. HydroGNSS G Lj'Yt FOYt TYu UOYFOGYalt Gu'yYadLjLjit FLi'YI OGF
FutureEO programme , and it produces data on soil moisture and other essential climate variable s.

1 85 COBOFUGFt'YGa OLYCgItOl YGgluUYGnsCt 1 Ol YI OLOg! LU
demonstrate value to Earth science and practical applications, while having the potential to be

scaled up to bigger satellite missions .2’

New Copernicus satellite data service kicked off and became operational

In January, the new Copernicus satellite data service was kicked  off. In December 2022, ESA and a
consortium led by T -Systems International, which is composed of CloudFerro, Sinergise, VITO,
ACRFA T WYA-~@'YYFn'Y@f G ilipih tdht@ct feiga Yiewi CoperNi€us data access service
which has a period of 6 years and can be extended up to 10 years. The new service aims at
improving the exploitation of the satellite data and entered in full operation in July. The data will be
made immed iately available throu gh industry -led standard interfaces. 238

EUSPA selected OHB Digital Services to lead EUSPA -funded Copernicus demonstrators project

EUSPA selected OHB Digital Services, a subsidiary of OHB SE, to lead the "Copernicus

Demonstrators -§+ [ G CGUAWYGOOI t OFLAWYgFn 'Yk FT1 gllionibudget éraml OLjo Ys |
EUSPA. The initiative aims to harness data from the Copernicus satellite constellation efficiently.

The project will demonstrate innovative proof of concepts in areas such as measuring aircraft

emissions, emergency preparedness, optimising shi  pping routes, smart mobility, and monitoring

infrastructure. It will be executed in t wo phases, focusing on technical feasibility and

implementation. The collaboration includes partners like Euroconsult (France), TechHub (Germany),

LuxSpace (Luxemburg), Waterjade (Italy), and S[&]T (The Netherlands). 2%

234 Global Space Conference on Climate Change 2023, ESPI, May 2023

25 ESA's excellent Earth Explorer missions extended to 2025, ESA, March 2023

26Ga OLj'Y9dt @gLjLjYLiguOCCGuOYI +t I uLuYTt|l YCGUFLUWYasgLOGguLUY_ CtIl gCwyYs§g
27 HydroGNSS twice as good, ESA, March 2023

238 New Copernicus Data Access Service to Support the Ecosystem for Earth Observation, December 2022

23% Smart use of satellite data: OHB DIGITAL wins the "Copernicus Demonstrators - Mobility, Emergency and

Infrastructures” project funded by EUSPA with EUR 1.7 million, OHB, October 2023
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ESA signed an agreement with Spain for the Atlantic EO satellite constellation in cooperation
with Portugal - also UK joined the partnership

In September, ESA and Spain signed an agreement for as G FOLjYFguGt FgCYu" ' YadcC
ct FLuOCCgUuGt FYKW: t FLIUOCGLGAFY UCHFuUGLgwAE Yi UOYLY FLju O
LiguOCCGUOL'YK® YnOdzOCt s On YiFYasgUGF YgFn'Y YnOdzOildns On Y4 FY
will focus on monitoring the effects of climate change, The constellation will complement

Copernicus and will - once operational - provide observations every 3 hours. In November, the UK

announced the joining of the Atlantic Constellation.

KFYgnndudt FYUt YasgGFoL'YgFn YOt | 4 lthiedJ& somiviteg mde¥han * YO i CC
£3M contribution for the constellation (with additional co  -funding by Open Cosmaos) to contribute a

pathfinder satellite (built by Open Cosmos), which will be launched with the same orbital plane as

the three satellites from Portugal and will have the same design. These four satellites will constitute

the first batch of the constellation. 24°

Ga YLiGt FOn'YLt Ful gLuYGGuUYi UgCOLjY COFGgYasgLOYTHt I YklugC
In March, ESAawardeda ™ ~  Y8GCCGt FYLt Ful gLuYut Yi UgCOLjY COFig'Yas
a GYLGguOCCIuOLYLICCON YKBKAGYYGGEUUYJFYtsuGt FYyut YIGdcCn
gFtauUOl YU ' YBGCCHY FYLYFUI gLUYTHI YYFROLUVYEGENQYWIOLTK U
National Recovery and Resilience Plan and managed by ESA and ASI. It will provide environmental

data to Italian governmental agencies on fires and coastal areas as well as weather data.  ?*

ESA signed a contract with Poland for EO constellation Camila

ESA signed a contract with the Polish Space Agency (POLSA) for the Polish EO constellation called
Camila. ESA will have a supervisory role and Polish companies will implement the project. The
constellation is expected to support the agricultur al, land management, and emergency response
domains. 4 satellites will be developed, including three optoelectronics satellites and one radar
satellite, which are expected to be launched in 2027. 242

ak YgFnYo a Ygtl O0OnyYut YsglaFOI YHtFY Gl YOt CCuudt FY§GLjLjGQ
In January, ASI and NASA announced a partnership to build and launch the Multi - Angle Imager for
Aerosols (MAIA) mission, an effort to investigate the health impacts of tiny airborne particles. Set to
launch before the end of 2024, the MAIA observatory will ~ consist of a satellite known as PLATINO -

2 provided by ASI and a science instrument built at NASA JPL. The mission will collect and analyse
data from the satellite, sensors on the ground, and atmospheric models. 2%

6] YasgLOY t OFLAYJCCt LguOLj'Y6_ YOUCCGt FYut YLisgLOYDBLUAYs I+
In November, the UK Space Agency announced £4 million in government funding for several space R&D

projects, including the allocation of £206.000 to the University of Bristol to use NASA 1 s UK-backed
Surface Water and Ocean Topography (SWOT) mission to advance global flood modelling accuracy. 244

240 The UK to Contribute More Than £3M to the Atlantic Constellation, European Spaceflight, November 2023

211 g COLjYut YOUGCnY, YaguOCCGUOLj'YTt | YkUgCAOL'YkDBKAGY: t FLiuOCCgudt FWYed
#2 0 7 Xy02 ~a OLYAOG! YGFYLsgLOWYO2~a WYzgFugl Ay '~

243 NASA and Italian Space Agency Join Forces on Air Pollution Mission, NASA, March 2023

244 New UK funding for space technology projects, Gov UK, November 2023
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1.6.3 Development beyond Europe

UAE Space Agency announced phase 2 of its SAS Programme to address climate change

During the UAE Climate Tech Event which took place from May 10th to 11th in Abu Dhabi, the UAE
Space Agency announced phase 2 of its Space Analytics and Solutions (SAS) Programme to combat
climate change. The second phase of the programme will include 3 new challeng es that will offer
entrepreneurs and researchers support to develop space applications to address climate change: (1)
the Air Quality challenge to monitor and control air pollution, (2) the Infrastructure challenge to foster
infrastructure monitoring, main tenance, and operations solutions, and (3) the Losses and Damages
challenge to use satellite data to investigate the losses and damages caused by climate change. 245

Azercosmos join ed the UN Global Compact initiative
OPALCO EOIT gGBGFOLYLsgLOYgt ORleAUN EOI Lt L
59@\ % United Nations Global Compact initiative. This shows the willingness of

&3& '-'fd} G[Ob&l[ Compact éz?r?o’smos to |rrjplem(e.r1t .s’ust'?una‘ble Ej(?vgloprt]eft |n' S
= << GuUOYLt GFUIl AD Lj"™antsegperierncg shariglzlisa (i OLjY
Credit: UN UN Global Compact participant, Azercosmos will align its

activities with Azerbaijan's sustainable development
priorities and the 2021 -2025 "Cooperation Framework for Sustainable Development," leveraging the
Compact's expertise on the 17 sustainable development goals. .Azercosmos and the UN also plan
to discuss the Azercosmos Report on the Assessment of the Impacts of Global Climate Change 246

NASA release d its Climate Strategy

© a YsUl CaLUOnNYUUOY ndgFLGFt YO & © asacns ~@ aul guor.
GUGLUYNOLCE! OLjYO a OLiYYLt FUGFUON YL |Gimae YCOgn Y
gLiLOLILiOLj'Y©® a OLYLCGOguOYst |l aTtcat p 'S S TLLGOF LG
efforts, and beyond NASA mission directorates and faciliti es. The S

strategy outlines 4 key priorities: (1) Innovate, (2) Inform; (3)Inspire; (4)

Partner.

In 2023, new missions were put to observe air pollution (TEMPO), the

Gyl uUbLYGgUuOI Yut Yios|lt dOYLCGaguOYom AWYGgFny

(TROPICSY* Moreover, NASA started a new air pollution monitoring
initiative through a joint project with the agency and the Center for
Disease Control and Prevention and the National Institutes of Health. 24

Credit: NASA

NASA select ICEYE for Earth science mission

NASA awarded ICEYEUS Inc.u UOYLt 5 g FAO Lj’YT Gl Lju'Yi gLjbY2 1 nOl YiFnOl Y§'Y
(BPA). The agreement funded by © a 0 Lj'YGgl tUYaLGOFLOYAGdzGLjGt FYt T'YuUO'Y:
b s OFLjYgLLOLjLjYUt YO a Yut YgLpudl OYk: GEGOLjYa @YngugYut YO
Analysis, and Applications portfolios - which will help NASA to advance its Earth Science r esearch

objectives. ICEYE sensors provide research information for geology, topography, and climate

change. 2%

245 UAE Space Agency showcases contributions to sustainability at the UAE Climate Tech,  Zawya, March 2023
246 pzercosmos joins UN Global Compact initiative, Azer News November 2023

24T NASA Releases Agency Climate Strategy, NASA, March 2023

248 NASA Is Now Tracking Air Pollution From Space, Jalopnik, April 2023
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Thales Alenia Space to provide Thailand with SAR solutions

Thales Alenia Space will provide Thailand with SAR solutions , partnering with App Works to enable

the detection of distress signals from COSPAR -SARSAT beacons, mainly using the Galileo satellite

st LjGudt FGFt YLALGO®BE Yi UOYLJALIUOBYGGECCYI OYOFUGFLOnYI AYi C
User Terminal (MEOLUT) Next product. °

Canada allocates $1 billion for Earth Observation

The Canadian government allocated $1 billion to the Canadian Space Agency to support the
RADARSAT+ initiativeensuring the continuity of satellite Earth observation data provision to relevant
federal authorities and organisations. In particular, the funding will be used to design and develop

a replacement satellite for the RADARSAT Constellation Mission (RCM) launched in 2019, and to
design a next -generation satellite system to succeed the RCM. %!

China started construction of the Very Low Earth Orbit (VLEO) EO satellite constellation

According to the China Aerospace Science and Industry Corporation, China started the construction

of the Very Low Earth Orbit (VLEO) EO satellite constellation, which will consist of 300 satellites.

FOs+t 1 UONCAWYIUOYCHt GOl YHI I GlugzY§CHR oY FOYOFoYEDNNYYPOHLE
lowers cost, provides higher resolution, and shorter transmission delays with a planned global fast

response capability within 15 minutes. 252

Russia opened Sfera project for international cooperation

According to Roscosmos, in July, Russia is seeking communications partners to join the Sfera

project. Sfera aims to create a satellite constellation system for EO, planned to consist of 5

Lt @880 FdGLgudt FYLguOCCGuOLj'YJFn'Y, 'YG satéllijg) SkiO- O @distaéehiy Yi UO'Ys |
launched in October 2022. 253

kagd2 YGFn'Y§@k: YLiGt FY§to'Yut YLt FLGI GLuY§8gal GudidlLjdoYG2 Yagu
ISRO and the Mauritius Research and Innovation Council (MRIC) signed a MoU for ISRO to design,

build, launch, and operate the first EO satellite for Mauritius. The agreement laid out a 15 -month

partnership for the respective roles of each nation. The satell ite will be operated by both ISRO and

§@k: YQUuYUUOYE§@k: OLjYt I t GUFnYLjugudGt FE€'Y§@k: YOFt GFOOI Lj'YGi C
platform, systems and primary payload. Both agencies will also collaborate towards registering the

satelitewithUN 2 2 & O Lj'YLjs gL OYt I BOLULjYl Ot GLjul A¥gFn YGuLjYTI OplOF
ICAO adopted international standards for the use of Galileo for aircraft

The Council of the International Civil Aviation Organisation (ICAO) adopted international standards

for Galileo and future satellite -based augmentation systems, which enables Galileo to provide

advanced navigation capabilities for aviation to further enhan L O YU UOYLjO!l dzli L OLjo Y§dzg G C G I (
and reliability as well as to decrease the risk of signal loss or the risk of interference. In addition, the

evolution to EGNOS v3 augmenting Galileo will further enhance vertical guidance to enable a

precision app roach and landing capabilities for aircraft in Europe. These international standards

were defined jointly by the European Commission DG DEFIS and DG-MOVE, EUSPA, EASA and

ESAZ®

250 Thales Alenia to Provide Thailand with Search and Rescue Solution, Spacewatch Global, January 2023

1RADARSAT+: over $1 billion for the future of satellite Earth observation, Government of Canada, October 2023

252 China Begins Construction of VLEO Satellite Constellation, Spacewatch Global, July 2023

350 LjLjai g o Lj'ya T Ol gYs | + BOL u 'Yt 5 OF Rdstobmes dhiaf, TAFSHIUNI20B g C'YLt+ + 5 Ol gudt FY
B a@eyaldt FLYSt O YGGUUYSE@k: Yut Y:t FLul GLUu'Y§gU! GudllLjoL'YG2 YaguOCCd
% New achievement for Galileo and civil aviation, EUSPA, March 2023
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ANGFLOYJFn'Y8t Ftt CagYLjGt FYsgl aFOI LjUGs Ygt | OO80OFu'Yut Ysl i
In October, France and Mongolia signed a partnership agreement  to construct a Mongolian national

satellite telecommunications system in order to provide rural areas with connectivity/internet . The

partnership agreement between Thales Alenia Space, a major European satellite specialist, and the

Mongolia Ministry of Digital Development and Communications was signed in the presence of the

President of Mongolia, H.E. Mr Ukhnaagiin Khirelsiikh and t he President of France, Mr Emmanuel

Macron, during the Mongolian O1 OLjlin OF U 0 Lj'YLju ¢20 O'Ydzi LjG a Yut YA 1 gFL O¢

A number of other missions and partnerships dedicated to  the Green Transition in 2023

6 InJanuary, NASA announced that the Surface Water and Ocean Topography (SWOT) satellite started
commissioning activities , entailing the activation of scientific instruments  before the official start of the
mission. In late January, the Ka-band Radar Interferometer (KaRIn) was activated but later shut down.
It was restored to operational conditions in March and started to provide ~ data on water surfaces. 25"
o CLit YGFYS8G!I LUWYO a OLY _CtI gCYGLt LiALju O YwithAghg 80 L Lj'Y k
instrument on board the ISS, was put in hibernation for 13 to 18 months, four years after its
launch. GEDI will restart operations in the period 2024 to 2030. The instrument is used to
measure forests in 3D, including forest canopy height and the distribution of branches and
leaves 2%
6 In April, NASA successfully launched its Tropospheric Emissions Monitoring of Pollution
(TEMPO) instrument attached to a commercial communications  GEO satellite launched by
Intelsat. The instrument will provide data with a four-square-mile resolution on air pollution in
North America such as rush -hour traffic to pollution from forest fires and volcanoes  2%°
5 KFY 51 GCWYAUrgaoLyGcCoOLul GLGUAY gFnYCguoly auUtl du.
nanosatellite Dewa Sat -2. The satellite, jointly built by the Emirati company DEWA and the
Lithuanian company NanoAvionics, is equipped with a high -resolution camera and infrared
equipment to monitor GHG emissions. The primary aim of Dewa Sat 2 is to provide data to
improve the operations, maintenance and planning of electricity and water systems 260
6 China and Brazil signed an agreement to develop and launch the Cbers -6 satellites, planned
for launch in 2028. Cbers-6 satellites are expected to be equipped with radar instruments to
monitor the Amazon and more broadly Brazilian and Chinese territories to support natural
resource monitoring .26
6 In November, China launched the Haiyang 3 ocean observation SAR satellite. The satellite
provide s data on water colour, water temperature, and sea ice .22
o kFYAOLOSI Ol WY: UGFG YLULLOLLITGCCAYCGUFLUONYGt AsU0LjY§(
Jiuguan Satellite Launch Center. The satellite was developed as part of a technology transfer
project between Egypt and China. MisrSat2 will provide data for land and resource
management, water protection, agricultural productivity, and coastal change monitoring 263

256 New satellite agreement to strengthen strategic partnership between France and Mongolia, Thales Alenia Space,
October 2023

257 Engineers Check SWOT Science Instrument During Commissioning Activities, NASA, February 2023

258 Global Ecosystem Dynamics Investigation (GEDI), Earth Data NASA, 2023

2%9© a 0 Lj‘Résdlutidh Air Quality Control Instrument Launches, NASA, April 2023

260 DEWA successfully gets its second nanosatellite in space, Arabian Business, April 2023

%1 Cbers-6: Novo satélite de parceria entre Brasil e China deve custar mais de 100 milnGes de dolares e entrar em orbita
em 2028, G1, April 2023

262 China launches new -gen Haiyang ocean monitoring satellite, SpaceNews, November 2023

263 China's expertise elevates Egypt's space ambitions with MisrSat 2 launch, SpaceDaily, December 2023
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https://g1.globo.com/sp/vale-do-paraiba-regiao/noticia/2023/04/14/cbers-6-novo-satelite-de-parceria-entre-brasil-e-china-deve-custar-mais-de-100-milhoes-de-dolares-e-entrar-em-orbita-em-2028.ghtml
https://g1.globo.com/sp/vale-do-paraiba-regiao/noticia/2023/04/14/cbers-6-novo-satelite-de-parceria-entre-brasil-e-china-deve-custar-mais-de-100-milhoes-de-dolares-e-entrar-em-orbita-em-2028.ghtml
https://spacenews.com/china-launches-new-gen-haiyang-ocean-monitoring-satellite/
https://www.spacedaily.com/reports/Chinas_expertise_elevates_Egypts_space_ambitions_with_MisrSat_2_launch_999.html
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Development and launch of first sovereign EO satellites by new spacefaring nations

2023 saw several spacefaring nations launching their first satellites, including:

Kuwait January Kuwait Sat-1
Kenya April Taifa-1
Oman November Aman-1
Djibouti November Djibouti 1A
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1.7 Space Governance, Policy & Law

1.7.1 New space policies, laws, and strategies

Space as an Asset

In 2023, several countries went through major updates concerning national

policies, organisational frameworks or laws related to space activities. 2023 saw  the launch of many
general national space strategies and domain -specific space strategies : ranging from space
security and defence strategies to strategies related to exploration or sustainability v those
strategies are covered in the dedicated chapters.

Developments in Europe
Germany releases new national space strategy

On September 27th, the German Federal Cabinet approved the Federal Government's new national
space strategy. The new space strategy, replacing the national space strategy from 2010, takes into
account the increasing importance of space for our society and focuses on current and future
challenges. The particular focus is on advancing private sector initiatives in space (New Space), the
use of space applications to combat climate change and responsible and sustainable action in
connection with space.

The strategy identifies 9 areas of action for the federal government:

6 European and international cooperation

6 Space as a growth market - high-tech and New Space
6 Climate change, resources and environmental protection
6 Digitalisation, data and downstream

6 Security, strategic ability to act and global stability

6 Sustainable use of space

6 Space exploration and science

6 International space exploration

0 Space in dialogue and attracting talent

The implementation of goals and measures as well as short and medium  -term key projects should
begin after this cabinet decision. Concrete measures include the creation of Space Innovation Hubs
and the establishment of a national space law. 264
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v Slovenia is currently an Associate Member of ESA, and the current Small on Earth, big in Space

Association Agreement expires at the end of 2024. The strategy

outlines activities to increase the competitiveness of the Slovenian space industry and establish

leadership in selected areas. Based on the development objectives  announced in the Slovenian

Development Strategy 2030, the space strategy underlines space for sustainability and

development goals. The strategy outlines lo ng-term objectives under strategic pillars (three pillars

acCt dzOFGgoLjY_t dzOl FBOFUYgnt suOnYTil n ’?%1SQLO’YaU
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September 2023
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optional ESA programmes:

6 Develop space technologies and R&D, incl. exploiting new capabilities in satcom

6 Strengthen participation in responsible international space exploration and research, and
further develop technologies for human and robotic  exploration ;

6 Foster the development and uptake of space applications through strengthening the
commercial sector, leveraging next -generation innovative technologies ;

6 Promote STEM education among future generations ;

6 Stimulate entrepreneurship and university spinoffs through dedicated innovation programmes. 265

The Swiss Federal Council adopted its 2023 Space Policy

In April, the Swiss Federal Council adopted the Swiss Space Policy 2023 - an updated version of a

policy last revised in 2008. The published Space Policy document provides a general framework

T+ YAaGUGUEOI CgFnoLiYLt 986G U SOF U YU kd¥ldecgrer@sward wilfbenéfin O ( F t Y dz
Swiss society, science, and businesses.

The policy aims to boost innovation competitiveness. Its prioritised topics and applications are

environmental monitoring, meteorology, PNT, communications, and space science and exploration.

i U0OYst CGLAYnNOTUGFOLI'YUUOYrOn Ol ¢e€ifvthe spiafelséci@riMansusife@edalyg F n 'Yl OLj
departments will submit a progress report on the policy implementation by the end of June 2027

to the Federal Council.

The policy outlines 3 strategic priorities and subordinated for each priority 2 areas of activity:

6 Access and Resiliency (Securing access ; Strengthening security ; Promoting sustainability )

O¢

Competitiveness and Relevance (Promoting excellence in science ; Strengthening
competitiveness ; Intensifying cooperation )

6 Partnerships and Reliability (Strengthening international law and global governance ;
Contributing to shaping European space governance ;Developing the national ecosystem). 256

UK unveiled Space Strategy in Action

In July, the UK released the National Space Strategy in Action (based on the UK National Space

aul guoOt AYs Ul CALiUOnYGFY * " AYGUGLUYHGUuCGFOLYTUIl GUOI 'Yni
for civil space capabilities. The policy document describ  es concrete policy steps required to realise

ambitions set out in the National Space Strategy in the short term over the next 18 months, moving
TltoyYuUOYydt Faudt FYsUgLOwYGFUuUt YaUOYwuUlI GLiuYsUgLOwE”"
implementing the National Space Strategy across each of its 4 pillars: (1) unlocking growth, (2)

collaborating internationally, (3) growing as a science superpower, and (4) developing resilient

capabilities.

The National Space Strategy in Action policy paper sets out a 10  10-point plan :

6 Capture the European market in commercial small satellite launch
6 Fight climate change with space technology

6 Unleash innovation across the space sector

6 Expand our horizons with space science and exploration

6 Develop our world -class space clusters

25 Slovenian Space Strategy 2030, Government of the Republic of Slovenia, November 2023.
266 Swiss Space Policy 2023, Swiss Federal Council,
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0 Lead the global effort to make space more sustainable

6 Improve public services with space technology

6 Deliver the UK Defence Space Portfolio

6 Upskill and inspire our future space workforce

0 Use space to modernise and transform our transport system .27

EU opened stakeholder consultation on EU Space Law

In September. the European Commission launched a targeted stakeholder consultation open until
November on the EU legislative initiative on safety, resilience and sustainability of space activities,
the EU Space Law - for which the European Commission plann ed to adopt a legislative proposal
start of 2024. The EU Space Law envisages setting a framework for common EU rules addressing
the safety, resilience, and sustainability of space activities/operations. 258

Developments beyond Europe

Beyond Europe, there were developments in terms of new plans, strategies, roadmaps or other
policy documents related to space, especially in the U.S., Japan, New Zealand, India and Azerbaijan.

New Zealand released Aotearoa Aerospace Strategy and National Space Policy

On May 31st, New Zealand released a space policy, which provides an overview of New Zealand &
values and goals to guide future policies a nd regulation related to space, outlining the increasing
space-related geopolitical risks and the importance and need to cooperate with allies and partners

to secure New Zealand i s national security. The policy outlines 4 key values for New Zealand in
space: (1) Stewardship; (2) Innovation; (3) Responsibility; and (4) Partnership. The space policy sets 5
objectives:

6 Growing an innovative and inclusive space sector

6 Protecting and advancing national security and economic interests
6 Regulating to ensure space safety and security of activities

6 Promoting the responsible use of space at the international level
6 Modelling sustainable space and Earth environments 2%

In July, New Zealand launched the Aotearoa New Zealand Aerospace Strategy which manifests the

Lt GFual AoLjYt T BOLUGdzOYUut YOLiUGg!I CaLiUYgYnlLUGFLUYOOGYGOGC
aviationand spaceWY§ Fn YLt &5 | G LJOLj’Y YsGCCgl LjYut YiFnOIl s GFYGuLjYgOl
aerospace potential; (2) Future -facing Government; (3) Aerospace nation. The 3 pillars aim to enable

the country to achieve 5 goals for the domestic aerospace sector until 2030, of which 3 are related

to space:

O«

Be at the forefront of sustainable space activities

O«

Actively support exploration in space

O«

Enhance decision -making using space -enabled data

The required work to achieve these goals is outlined in  stages in an action plan. Moreover, the
government allocated up to $12 million in funding to support the implementation of the strategy -
in addition to the $15.7 million funding already announced in 2022. ?° Moreover, New Zealand

%7 National Space Strategy in Action, Gov.UK, July 2023

268 Targeted stakeholder consultation on EU legislative initiative on safety, resilience and sustainability of space activities
('EU Space Law'), European Commission, September 2023

269 National Space Policy, New Zealand Space Agency and Ministry of Business, Innovation and Employment, May 2023
210 Aotearoa New Zealand Aerospace Strategy 2023 -2030, Ministry of Business, Innovation and Employment, July 2023
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published an Operational Policy for ADR and On -Orbit Servicing 2+ which is described in detail in the
subchapter 1.5 Space Safety & Sustainability .

U.S. Department of State release d the first -ever Strategic Framework for Space Diplomacy

The U.S. Department of State released its first -ever Strategic Framework for Space Diplomacy.
Through this Framework, the U.S. plans to expand international cooperation in space activities,
including through the Artemis Accords, promote commitments against destructive anti -satellite
missile tests, such as the U.S:led self-imposed ASAT moratorium, and foster a conducive
environment for responsible behaviour in outer space. Moreover, the new framework aims to
strengthen the understanding and support for U.S. national space policies to promote the
international use of U.S. space capabilities.

The framework document outlines 3 objectives:

6 Diplomacy for Space - Advancing space policy for the benefit of future generations:
advancing U.S. space policy and programs at the international level through bilateral and
multilateral cooperation in order to advance U.S. leadership in safe and responsible space
activities, while strengthening U.S. and allied capabilities and reducing the potential for conflict.

6 Space for Diplomacy v Leveraging space activities for wider diplomatic goals:
Pursuing increased international cooperation in the use of satellite applications to support
solving societal challenges and achieve objectives of U.S. foreign policy.

6 Empowering the Department Workforce on Space Diplomacy:

Providing diplomatic posts and the DoS workforce with the modernised skill set of tools needed

to pursue space policy and programmatic goals through bi  lateral and multilateral fora 27

U.S. released National Spectrum Strategy

The Biden administration released a National Spectrum Strategy, aimed at ensuring that federal
operators and private companies can have adequate access to  spectrum. The strategy adapts U.S.
policy to address new demands raised by innovations such as 5G networks, precision farming, UAVs
OQulLé’y Ct Ft LjGnOYu UO YPEjésident Bienirelelas¥s alptesid@ntia) meaimbrintiivg on
spectrum, establishing an Interagency Spectrum Advisory Council to advise the National
Telecommunications and Information Administration on spectrum issues.

The strategy is divided into 4 pillars:

6 Ensuring U.S. leadership in spectrum management and utilisation (incl. studying 2,786 MHz of
spectrum that could potentially be repurposed)

6 Developing a transparent plan for spectrum allocation with input from a wide variety of

stakeholders and routinely updating the national spectrum strategy
o 9ttt LjudGFt YLisOLUIl OB YBLUAYKGFLCE YLI OJUGFt YPLGFn!l + nOLjw YLj:
developing a national spectrum R&D plan, and encouraging private research on spectrum

6 Growing and supporting a spectrum workforce, incl. drafting a National Spectrum Workforce
plan and educating policymakers about the importance of recruiting talent. 2rs

271 pctive Debris Removal and On -Orbit Servicing Missions: Operational Policy, New Zealand Space Agency, May 2023 v
272 A Strategic Framework for Space Diplomacy, U.S. Department of State, May 2023

273 National Spectrum Strategy, White House, November 2023 ; White House Releases Spectrum Strategy, Payload Space,
November 2023
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India approved 2023 space policy

In April, the Indian Cabinet Committee on Security and the Central Government of India approved the
Indian Space Policy 2023, which aims to provide a framework for India T s space sector, and boost
research, academia, start -ups, and industry. About Indiai s space governance, the policy aims to
enhance the role of the Department of Space, boost ISRO's activities and delineate the roles and
responsibilities of (1) the Indian Space Research Organisation (ISRO), (2) the public sector
undertaking/commercial arm  of the Department of Space NewSpace India Limited (NSIL), and (3) the
public - private mediator the Indian National Space Promotion and Authorization Center (IN  -SPACe).
The policy aims to further open up the Indian space sector to private players by facilitatin g private
investment in the Indian space sector. 2

Azerbaijan approve d National Law on Space Activities

2FEY GtaLuyY. uOWwyY EOIT §gGaBgFOLYOIl OLjl ropepeiANtiit@éitg fartiler CG A OdzZY g r
develop its national space legislature. The Law on Space Activities regulates the national legal,

economic and organisational bases of space activity. It will provide the legal basis for maintaining

the registry of space objects at the national and international levels as well as for the certification

of space systems, for radio spectrum management and for ensuring environmental protection and
space safety. 2’

Japan adopted a space security policy

Based on the National Security Strategy updated in December 2022, in June, Japan adopted its first

space security policy, which aims to enable Japan to enhance the utilisation of space for defence

t dzOl YG UOYFONUYNOLGnOWYGF Yt I nOl YUt YT OYsl Osg1l On'YgFn'YlF
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national security, we will dramatically scale up the use of space systems and ensure the safe and

stable utilisationof G UOYnt 8 G Fwé Yk FYsgluGLuCg!l wYuUOYst CliLAXY

6 Outlines a roadmap to strengthen information -gathering systems with the aim to increase
counterstrike effectiveness/capabilities, i.a. through the acceleration of information
transmission by combining multiple small satellites and through improving their vi sual data
interpretation technologies by using Al.
6 Commits to advance Japan & national defence projects, using private-sector space
UOLUFt CHt GOLWYILiYsgl UYtTYzgsgFoLYguudasuYut Y§gLLOCOI
sectors. To achieve this, Japan aims to increase the internal cooperation between the Defence
Ministry and JAXA.
6 Envisages increased international cooperation for the protection of satellites with the U.S. and
other allies. 2

274 Indian Space Policy v 2023, ISRO Gov, April 2023
275 Azerbaijan Adopts Primary Space Legislation, Spacewatch Global, August 2023
276 Japan adopts space security policy and vows to expand defense use, the Japan Times, June 2023
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Overview of Space Strategies, Policie s and Laws from 2023

Domain

Policy Japan June

Space Security Policy of
Japan 2’

Security & Defence

Strategy New Zealand May
Operational Policy for ADR
and On-Orbit Servicing

Space as an Asset

Spaceport Project Law u.s. June
Opportunities for Resilient
Transportation (SPACEPORT)

Space as an Asset
Act 278

Strategy u.S. March

National Low Earth Orbit
(LEO) Research and
Development Strategy  2"°

Strategy u.S. April

© a 0a’Ys8tt FYl

Strategy and Objectives
Development 28

Draft strategy for long - Strategy U.S. March
term robotic exploration of
§gl Lj'YyGns Ct | |
ittou®ol w

Planetary Defense

Strategy 2 uU.S. Strategy April

Security & Defence

277 Japan adopts space security policy and vows to expand defense use, the Japan Times, June 2023

278 Spaceport Project Opportunities for Resilient Transportation (SPACEPORT) Act, Senate of the U.S., June 2023

279 National Low Earth Orbit Research and Development Strategy, White House Office of Science and Technology Policy,
March 2023

280© a 0 Lj'vi8-MargExploration Strategy and Objectives Development, NASA, April 2023

21 NASA releases draft strategy for long -term robotic Mars exploration, Space News, March 2023

282 National Preparedness Strategy and Action Plan for Near -Earth Object Hazards and Planetary Defense 2023, NSTC,
April 2023
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283 pzerbaijan Adopts Primary Space Legislation, Spacewatch Global, August 2023

284 Indian Space Policy v 2023, ISRO Gov, April 2023

285 National Spectrum Strategy, White House, November 2023  ; White House Releases Spectrum Strategy, Payload Space,

November 2023
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September 2023

27 Slovenian Space Strategy 2030, Government of the Republic of Slovenia, November 2023.

288 National Space Strategy in Action, Gov.UK, July 2023

289 Swiss Space Policy 2023, Swiss Federal Council,
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Table 2: Space Strategies, Policies and Laws

1.7.2 Governance changes , new appointments and budget allocations

Developments in Europe
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statute of the Spanish Space Agency (Agencia Espacial Espafiol - EEA). The EEA is a public agency

located in Seville under the supervision of the Spanish Ministry of Science and Innovation and the

Ministry of Defence. Miguel Bell6 Mora was the provisional Head of the Agency.
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the use of space for application areas such as security, EO, connectivity, and PNT services. 2%
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EU, ESA and EDA transform Joint Task Force towards powering strategic autonomy in space

The European Commission, ESA and EDA initiated the evolution of their Joint Task Force (JFT),
founded in 2008, to strengthen their cooperation for powering strategic autonomy in space. The
2023 JTF cycle started in May and will be completed by early 2024. The evolution of the JFT
envisages new activities to address the increasing technological dependencies of the EU in space
research, includ ing the development of common JTF roadmaps, institutional synergies, and
increased cooperation. The JTF will enable an d envisage (1) a greater political focus and a
streamlined top -down approach, (2) a greater focus on closing technological gaps, which includes
identifying critical dependencies, and leading joint technological roadmaps and implementation
plans, (3) increased and coordinated interaction with EU Member States and industry. 2%

2% potearoa New Zealand Aerospace Strategy 2023 -2030, Ministry of Business, Innovation and Employment, July 2023

291 A Strategic Framework for Space Diplomacy, U.S. Department of State, May 2023

292 Spain Greenlights National Space Agency, Payload Space, March 2023
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294 Joint Task Force v JTF Evolution: powering strategic autonomy in space, European Commission, May 202 3
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The French MoD allocate d W _ billion of the LPM for military space budget for 2024  -2030
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More details are provided in the subchapter 1.4 Space, Security & Defence

EUSPA signed agreement with  Czechia for a new EUSPA HQ in Nova Palmovka in 2025

In February, the EUSPA signed an agreement with the Czech government for a new HQ in Nova
Palmovka in 2025 . Due to the growth in Prague, EUSPA needs to be relocated to new premises. The
new facility in Nova Palmovka provides more security , and more capacity and enables innovative
data infrastructures to be integrated into the site 2%

ESA inaugurated new Telemetry, Tracking, and Control (TT&C) facility for Galileo

In July, ESA inaugurated a new Telemetry, Tracking, and Control (TT&C) facility for Galileo. The new
facility is based in the Guiana Space Centr e in Kourou beside the TTCF -2 facility and aims at
enhancing the ground segment capabilities to support the Galileo satellite constellation. 291

Kick - off of DLR_Startup Factory

In May, DLR celebrates the kick-off for the DLR_Startup Factory in Berlin. The DLR_Startup Factory
aims to strengthen the transfer from science to the economy and society and monitor and support
start-ups and spin -offs in a multi -stage process. During the event, 10 DLR teams presented their
ideas and technologies and had the opportunity to network and meet potential investors. 298

GLjul GgYGFLI OgLjOLj'YLt Ful @fligniid FoiviaywyGga™ §YY Il + a'yn ~ -~
Atthe 100" General Assembly meeting of Austrospace W'Y G Ljul G g0 Lj'Y* On Ol gC'Y§8 G FLjuOl
Environment, Energy, Mobility, Innovation and Technology, Leonore Gewessler announced that

GLjul GgYGGCCYGFLI OgLjOYGuLj'YTdF grilioh § € Yi t &wiomberdden Lj'Yit YGa
2023 and 2026.2%
Ot COFnYGFLI OgLiOn'YLY Ful Ggraudt Fyat vyGa YTItHayYuw = YadcCcCit
KFYzZUCAWYODOt CgFnYkO2~a ANYGFLI OgLOnYGULYLY FUul draudat Fyu
Ot CgFnoOLiYLY FUul-Gr ip G MIYLIOY Y u"Yn” ™ for Y@UTEIWLRAIY KLU | G 6 i G
BUCCHEt FYTHI YisulGt FgCYslttl gooOLAEYi UOYGFLI OgLOY Ut Y,
51t g8do0LYt TYu, ' YOGUCCHt FYGFnYIrGaCguol gCcygtl O080F uLjYC
The increase in funding will be allocated to 5 areas: (1) PL -ESA bilateral programme for building
observational satellites, (2) PL-ESA bilateral programme for technology development, (3)
participation in ESA programmes, (4) access to research on the ISS, (5) Internship for Poles at ESA.

Poland plans to focus on the foll owing programs: Earth Observation, Exploration, Satellite
Construction and Space Safety. 3%

2% French Defense Ministry proposes $6.5 -billion military space budget for 2024 -30, Space Intel Report, April 2023
2% EUSPA signs agreement with Czech government for new headquarters, Spacewatch global, February 2023

297 New Galileo station goes on duty, ESA, July 2023

298 Kickoff fur die DLR_Startup Factory, DLR, May 2023

299 Bsterreichs Beitrag zum ESA -Budget steigt auf 261 Millionen Euro, Austria in Space, November 2023

300 poland signals stellar ambitions as it increases its contribution to the European Space Agency , Scienec Business,
September 2023, Poland increased its contribution to the European Space Agency, Trade Gov, June 2024

European Space Policy Institute (ESPI)


https://www.spaceintelreport.com/french-defense-ministry-proposes-6-5-billion-military-space-budget-for-2024-30/
https://spacewatch.global/2023/02/euspa-signs-agreement-with-czech-government-for-new-headquarters/
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Developments beyond Europe
Japan establishes new ¥1T space fund to develop space industry

The Japanese government plans to establish a new ¥1T ($6.6 billion) Space Strategy Fund over a

100A0g1 YsOl Gt nYut YLilsst |l a'Yz d °Y§FnTe fapadeSd gov¥rangestd F 0 Lj'YLj5 ¢
approved the hill on November 20 ™ to support domestic startups, the private sector, and

universities. The fund aims to support emerging technologies and projects that uphold national

security and strategy. 3%

U.S.Federal Communications Commission (FCC) launched a  Space Bureau

The U.S. FCCsplit its International Bureau into two bureaus: the Space Bureau and the Office of

International Affairs (OIA)Ut YI Quu Ol YUGFnCOYu UQ YA :withiregarditg satelde) LjGd Ft Y Gt

filings . The Space Bureau is led by Julie Kearney. 3

oGt Ol GgoLjYOo a@A YBLGFOnYuUOY_ I+ lsYtFYGgluUyY2Tl LjOl dzgu Gt
KFYzUuCAWwYoOUt Ol GgoLjYyogulit FogCYasgLOYDBOLOG . UYgFnYAOdzOC
(NASRDA) joined the Group on Earth Observations (GEO). Nigeria is the

second African nation (after South Africa) to become part of the GEO

initiative. The GEO Initiative is an intergovernmental organisation

comprised of 100 national governments that aims at improving the

availability, access and use of EO data and supports decisions and

actions based on EO data. 3

UAE adopted National Space Fund

The UAE adopted National Space Fund . The fund is manage d and supervise d by the UAE Space
Agency and aims to develop national capabilities and infrastructure supporting the space industry.
The fund is part of a drive to diversify the national economy and strengthen the position of the UAE

in the space sector and aims at adopting governance systems. 3%

South Korea unveiled 5 -year plan for space and to establish  a national space agency

In February, South Korea released its plans for space for the next five years, which call for doubling

GUOYtt dzOl FOOFUOG LYl Gnt OUYTHI YLsgLOYIAY. ' ~“YgFnYOLjugr
Moreover, plans include launching its next -gen SAR and imagery satellites to be deployed from

T _YYFYYJYCUFg!l YCGFnGFt YT AY "7  YIFn Yy VY&§g!l LfYCGFnGFt Y
national space agency KASA which was planned to be set up since March, was delayed and shifted

to 2024 due to legislative hurdles. 3%

South Korea supports space start -ups by launching $39 million fund

InMarch, South | + | Og 0O Lj'Yt + dzOl FOOFU'YgFFt U F L O nmilion) 0y soGupgofy i + YO Lju ¢ |
startups involved in the space industry. The fund, expected to reach 50  billion won (approx. $38.5

million ) by 2027, will be managed by the Korea Venture Investment Corp and will exclusively invest

in private space enterprises. In April interested parties had the chance to submit their applications
to become potential asset operators for the fund.

301 Japan to create ¥1 trillion fund to develop outer space industry, the Japan Times, November 2023 ; Japan to set up
$6.7B JAXA fund to develop space industry, Nikkei Asia, November 2023

302 ECC launches space -focused bureau, Space News, April 2023

303 Nigeria Joins the Group on Earth Observations, Space in Africa, May 2023

304 UAE foreign trade achieved AED2.233 trillion in 2022 with growth rate of 17%: Mohammed bin Rashid, WAM, February
2023

305 South Korea Releases Space Economy Roadmap, Payload Space, November 2023
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The goal is to raise a fund -of-funds worth 10B won this year, with an initial investment of 5  billion
Gt Fe£YiUOYGFGudGguGdzOYgaGaLjyYut YLjudal Cg toouyingUod Mivatet Gu UVt T
enterprises. 30

African Union Commission inaugurated the African Space Agency (AfSA)

The African Union Commission inaugurated the African Space Agency (AfSA) based in Egypt . AfSA

aims to serve as a platform for space research and innovation and to strengthen space missions in

Africa. ltalsol t + | nGFguOLjY Tl GLgoOL'YLt CCgltPgudt FYGGuUYGFUuOI F¢
Senegal plans launch a national space agency

Senegal plans to launch a national space agency, the Senegalese Space Study Agency .which will

be led by Maram Kaireashead - g Lj’YgFFt G FLOnYI AYaOF Ot g C®Lj'YO!l OLjiin OF il 'Y§ ¢
Saudi Space Commission transformed into Saudi Space Agency

The Saudi Space Commission was transformed into the Saudi Space Agency. This change is

expected to boost the space sector. The Saudi Cabinet approved this decision during the weekly
Cabinet session on June 13th.3%°

308 South Korea to launch $39 million fund to support space start.ups , Space Radar, March 2023

307 AU-EU Space Dialogue Kickstarts in Dakar, Senegal, Space in Africa, Africa News, October 2023 ; Updates on the African
Space Agency, Space in Africa, Africa News, October 2023

308 president Macky Sall Announces the Launch of the Senegalese Space Study Agency, Space in Africa, March 2023

30% Cabinet approves transformation of Saudi Space Commission into an agency, Zawya, June 2023
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1.7.3 New appointments at key positions in agencies and institutions

In December, the term of ESA DG Josef Aschbacher
was extended until March 2029 (4 -year period). 3%

Dietmar Pilz took the position of ESA Director of
Technology, Engineering and Quality and Head of
ESTEC on May 1st3*

In December, ESA appointed Laurent Jaffart as
Director of Connectivity and Secure Communications
effective as of May 2024 3*2

In December, ESA appointed Marco Ferrazzani as
Director of Internal Services , effective as of 2024 33

In March, mandates of the current Chair of the EUSPA

Europe EUSPﬂ Administrative Board, Mr. Vaclav Kobera, and Deputy
. Chair, Mr. Juan Manuel Codosero Bola fios, were
renewed for a two -year term after a unanimous vote. 34

In January, the long-time Lower Saxony Interior
Germany @l'&ﬁiamgwg Minister Boris Pistorius was appointed as the new
defence minister.3®

7 In May, the Italian Committee for Aerospace Policies
ltal ) dgene appointed Teodoro Valente new President of the
y 75’ teme talian Space Agency (ASI), succeeding Giorgio
Saccoccia. ¢
lan Annett stepped down from his role as Deputy CEO
UK -‘7 UK SPACE )
77\ AGENCY of the UK Space Agency: after more than 3.5 years,
leaving his role in August.3Y

310 Josef Aschbacher, ESA Director General, ESA, March 2021

Sl Djetmar Pilz, Director of Technology, Engineering and Quality, ESA, May 2023

312ESA Council Appoints Two New Directors, Spacewatch Global, December 2023

S13ESA Council Appoints Two New Directors, Spacewatch Global, December 2023

314 hitps://www.euspa.europa.eu/newsroom  -events/news/euspa  -renews -mandate -administrative -board -chair-and-
deputy -chair

315Boris Pistorius neuer Verteidigungsminister, Die Bundesregierung, January 2023

316 Spazio: Teodoro Valente nominato nuovo presidente A - Sl, ASI, May 2023

317 UK Space Agency Deputy CEO to step down, Spacewatch global, June 2023
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In January, NASA appointed A.C. Charania as chief
technologist, serving as principal advisor to Administrator
Bill Nelson on technology policy and programs. 318

In February, NASA appointed Dr. Nicola Fox as the
gLLjf LdguOY gnadGFaLul gut 1Y "
Mission Directorate. 31°

In March, NASA named Steve Shih as first Diversity
Ambassador and selected Elaine Ho as associate
administrator for the Office of Diversity and Equal
Opportunity. 32°

In September, NASA appointed Charity Weeden as
associate for the Office of Technology, Policy, and
Strategy (OTPS) 32!

In September, Chief Master Sgt. of the Space Force
Roger A. Towberman appointed John F. Bentivegna
as Chief Master Sergeant of the U.S. Space Force. 3%

In June, Aarti Holla-Maini was appointed Director of
UNOOSA by the UN Secretary General Antonio
Guterres. She succeeds Simonetta Di Pippo (Italy).
90UGOOF YAG YOI 5-8 ty G Blihds FfRe Chidf (
=~ of the Committee, Policy and Legal Affairs Section,

UNITED NATIONS

oficeforouterspace Afiais - |jklas Hedman, served as Acting Directo r.3%

\ =74

A,
@
¢
AN

Dr Driss El Hadani has been appointed Deputy
Director at UNOOSA 324

Table 3: New appointments at key positions in agencies and institutions (Source: ESPI database)

318 NASA Names New Agency -Wide Chief Technologist, NASA, January 2023

319 NASA Administrator Selects New Head of Science, NASA, February 2023

320 NASA Names Two Diversity Champions for Agency, NASA, March 2023

321NASA Names New Head of Technology, Policy, Strategy, NASA, September 2023

322 Chief Master Sergeant of the Space Force transfers responsibility in historic ceremony, USSF, September 2023
323 Ms. Aarti Holla-Maini of the United Kingdom - Director of United Nations Office for Outer Space Affairs, UN, June 2023
324 UNOOSA Appoints Dr Driss El Hadani as Senior Adviser, Space in Africa, August 2023
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1.8 International and bilateral collaboration in Space

)

Green & Sustainahle Security 8 Defence  Industry, Innavation, Space as an Asset
Socisties Finance, Worforce

-

1.8.1 Multilateral cooperation and initiatives

The table below summarises major bilateral and multi -party cooperation on space activities in 202 3,
including new partnerships and expanded collaborations between countries and organisations
already working together.

Artemis Accords Signatories (2023) ILRS Signatories (2023)

State - Non - State Signatories
Signatories

6 Germany 6 Venezuela 6 Asia-Pacific Space

6 Angola 6 Belarus Cooperation Organi sation

8 the Netherlands 8 Azerbaijan 6 NanoSPACE AG (Switzerland)
o Iceland o Argentina 6 ILOA (Hawaii)

o6 Argentina 6 Pakistan 6 NARIT (Thailand)

6 Bulgaria 6 Brazil 6 University of Sharjah (UAE)

6 India o South Africa 6 University Adriatic Aerospace
¢ Ecuador 5 Egypt Association (Croatia)

o Spain 6 PT Universal Satelit Indonesia
0 Czech Republic

6 Rwanda

6 Nigeria

Table 4: Artemis Accords vs. ILRS 2023 signatories

New members of UN COPUOS

Guatemala and Uzbekistan are t he new members of the United Nations Committee on the Peaceful
Uses of Outer Space (COPUQS) in 2023. Although they were formally accepted in 2022 by  General
Assembly resolution 77/121, they participated for the first time in the meetings during 2023. No new
members were accepted in 2023 to start participating in 2024

Outcome of the work of the UN OEWG on Reducing Space Threats

The fourth substantive session of the UN Open -ended Working Group (OEWG) on Reducing Space
Threats took place in Geneva from August 28 th to September 1 st. The session aimed to draft a
report for the UN General Assembly's  78th session. Despite deliberations, the group failed to reach
a consensus due to political disagreements, resulting in no substantive or procedural report.
However, the Chair issued a summary outlining discussed topics, such as space object protection,
hostile space object deployment, and military space policies.
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Despite the lack of consensus, the session highlighted points of convergence and underscored the
need for further dialogue on space security. ESPI attended the OEWG on Reducing Space Threats
session and subsequently authored a detailed report on the proceedings and outcomes. 825

New signatories of the Space Treaties

In 2023, significant updates include Panama ratifying the Outer Space Treaty on August 1, effective
from August 9; Croatia acceding to the same treaty on March 13 th, effective from March 10 th; Saudi
Arabia's withdrawal from the Moon Agreement on January  5th 2023, effective January 5 th, 2024;
Romania acceding to the Convention on Registration of Objects Launched into Outer Space on
February 10th, effective February 9 th; and Paraguay acceding to the same convention on January
19th, effective January 19th.

New commitmentns fo the U.S. -led ASAT test ban initiative

The U.S-led initiative on the self-imposed commitment not to conduct ASAT tests, received
additional support in 2023 from the EU, the Netherlands, Austria , and Italy .

CGOFFgYasgLOYAlsCt O9glUuwYKCaANYIGFGUGQgUIGdzO

InJune, GAOKk YCGgUFLUOn YuUO Yy (OF F@Prals iy udivdadixClt b Vi soCrikic TatAl 8
mission of promoting space policy debate through a set of events and activities for diplomats and

foreign policy practitioners through 3 formats

VIENNA SPACE DIPLOMAT

UN COPUOS Side Events VSD Forum VSD Annual Reception

BCUGUOLYFORUYTHI YGUIl I s OYGFYBUCUGCguoOl gCYOFt gt O80FUYI FYasgLOYaoOLUl
Available at: https://www.espi.or.at/reports/whats -next-for-europe -in-multilateral -engagement -on-space -security/
(Accessed: 12 July 2024).
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1.8.2 Bilateral Cooperation s

European (ESA/EU) Cooperation with international partners

European Cooperation with international partners include:

Germany and France released a Joint Declaration, committing to
strengthening the EU towards more resilience, sustainability and
independence/autonomy. The declaration includes a
paragraph about cooperation in space, highlighting (1) the
adoption and implementation of the EU Space Strategy for
Security and Defence; (2) the developm ent of a Roadmap with

France - ESA and interested ESA MS for a thriving New Space ecosystem;

Germany (3) European launchers and European autonomous,
independent, and cost -efficient access to space, incl. a dual
launch of SYRACUSE and H2SAT military satellites by Ariane 5 in
mid-2023 and the promotion of micro -launchers; and (4)
exchanges on space -related defence issues, use of space for
climate protection, and international cooperation for space
exploration and human spaceflight. 32¢

EU and NATO released the third joint EU -NATO Declaration.
Space is included in paragraph 12, which declares that the EU
gFnYo© i2YGGCCYLjul OFt GUOFY L1t t
particular the growing geostrategic competition, resilience

EU-NATO . . i . .
issues, protection of critical infrastructures, emerging and
disruptive technologies, space, the security implications of
climate change, as well as foreign information manipulation and
interference 5%
ESAEC. ESA, the EC and the EUSPA signed a Coordination Arrangement
EUSPA for commercialisation initiatives to support entrepreneurship

and strengthen the New Space industry in Europe. 328

ESA and the EC signed a contribution agreement to build a
ESA-EC g: 4+t 501l FaLOLjYad!l |t 1 YLuan Giiaivé Eahed C
P: t 5000 CwYGUGLUYGH CAMInEYTUFNnOn

UAE-South © GYasgLOY tOFLAYgFnYattaOy|tl
MoU to expand cooperation in space, including cooperation in
space exploration, EO, satellite communications, satellite

Korea

326 French -German declaration, Elysee, January 2023

327 JOINT DECLARATION ON EUNATO COOPERATION BY THE PRESIDENT OF THE EUROPEAN COUNCIL, THE
PRESIDENT OF THE EUROPEAN COMMISSION, AND THE SECRETARY GENERAL OF THE NORTH ATLANTIC TREATY
ORGANIZATION, Consilium Europe, January 2023

28 ESA, THE EUROPEAN COMMISSION AND EUSPA COORDINATE THEIR ACTIVITIES RELATED TO SPABESED
ENTREPRENEURSHIP AND NEWSPACE INDUSTRY, ESAlanuary 2023

29 ESA and the European Commission uniting on Earth observation for the Philippines, ESA, January 2023
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https://www.esa.int/Applications/Observing_the_Earth/Copernicus/ESA_and_the_European_Commission_uniting_on_Earth_observation_for_the_Philippines

U.S-Japan

EUSPA-France

Italy - Algeria

ESA-Mexico

India - Egypt

February

India-U.S.

U.S-lIsrael
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navigation, exchange of space data, ground station, launch
services, SSA and STM 330

The U.S. and Japan signed a space cooperation framework
agreement for continued cooperation in space exploration,
OLjs OLGGCCAYLFY | u0alLWYYGUGLUYU
pressurised rover for future missions. 3

EUSPA extends cooperation with CNES for the delivery of the
Galileo Search and Rescue Service. The new Contract will
further expand the cooperation between EUSPA and CNES in
SAR activities.3

Italy and Algeria signed a MoU for cooperation in space
exploration, EO, and space S&T: The cooperation will include
joint (research) projects, exchange of knowledge in the fields of
space S&T, and the organisation of joint workshops and training
programmes. 33

ESA and the Mexican Space Agency (AEM) signed a Cooperation
Agreement. The objective of the agreement is to enable the
creation of a framework for enhanced cooperation in joint
projects, particularly in education, E O, and integrated
applications. 334

India and Egypt strengthened their relations and cooperation
(among other areas) in space, by initiating a strategic partnership
With regard to space, cooperation includes research, space
science, satellite communications and applications of space
technology to tackle societal challenges. 3%

The U.S. and India agreed to expand civil space cooperation. The

gtl OOBOFUY GFLCUNnOLY Ul gGFGFt Y |
zt UFLjt FYasgLOY: OFull YgFn YTCAGF

Commercial Lunar Payload Services (CLPS) program. As part of
this programme, NASA is purchasing flights for payloads on
commercial lunar landers currently under development. 336

NASA and the Israel Space Agency (ISA) signed a Statement of
KFUOFuUYTHI YaUOGI YLttt sOl gudt FY
Beresheet 2 lunar mission, planned to launch in 2025. 3%

330 South Korea, UAE agree to expand space cooperation, Sankyung Today, January 2023

331 United States and Japan sign space cooperation framework agreement, SpaceNews, January 2023

332 EUSPA Extends Cooperation with CNES for the Galileo SAR Services, Spacewatch Global, January 2023
i2Y0@2i2:2~~2YA0KkOi Ga Yi @ Yki ~k YGY ~_G@k YOG@Y-~
SPAZIALI PER SCOPI PACIFICASI, January 2023

334 ESA signs Cooperation Agreement with Mexico, ESA, February 2023

335 India and Egypt Expand Space Cooperation through a Strategic Partnership,  Space in Africa, Africa News, February 2023
336 United States and India expand civil space cooperation, SpaceNews, February 2023

33T NASA, Israel Space Agency to cooperate on Beresheet 2 lunar mission, the Jerusalem Post, February 2023

333ék_,_
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EUSPA signed an agreement with the Czech government for a
new HQ in Nova Palmovka in 2025. Due to the growth in Prague,

EUSPA-Czech i -
Republic EUSPA needs to be relocated to new premises. The new facility
P in Nova Palmovka provides more security and space and the use
of a new data centre. 33
Hungary and Azerbaijan signed a joint declaration on enhanced
Hungar strategic partnership. The declaration is compris ed of 6
i "y documents, including 5 MoUs on further enhancing cooperation
Azerbaijan . ) . .
in the fields of energy, culture and tourism, food security,
migration and space. 3°
ASI and NASA announced a partnership to build and launch the
ASI-NASA Multi -Angle Imager for Aerosols (MAIA) mission, an effort to

investigate the health impacts of tiny airborne particles. Set to
launch before the end of 2024. 34

Egypt and Belgium signed a MoU for space cooperation , which
includes space exploration for peaceful purposes, space

Egypt -Belgium  science and the development of satellites and has the objective
of strengthening cooperation between the countries, exchange,
visits, joint activities, training and capacity building. 3

Italy and India agreed to expand space cooperation. Areas of
potential  collaboration include remote sensing, satellite
communications, space science, lunar exploration, and practical
applications of space technology between ISRO and ASI. 3%

Italy -India

ESA-Sweden - ESA, SNSA and Axiom Space signed an agreement to send an
Axiom Space ESA astronaut to the ISS.3*

i 00Ybeasd YgFnYattuuUyY|t !l OgYLjGt FO
ctt 50l gulGt FYt FYasgLOYGnsCtIl gu
space cooperation in areas of mutual interest, such as lunar
exploration, Earth and space science, space communications
and navigation .34

U.S-South '

Korea

The Polish Space Agency and the USSPACECOM signed an SSA
U.S-Poland data-sharing agreement to enhance the safety, stability,
security, and sustainability of space operations. 3%

338 EUSPA signs agreement with Czech government for new headquarters, Spacewatch Global, February 2023

339 Azerbaijan, Hungary sign joint declaration on enhanced strategic partnership, ~ AA, February 2023

340 NASA and Italian Space Agency Join Forces on Air Pollution Mission, NASA JPL , March 2023

341 Egypt, Belgium sign MoU on ouster space exploration for peaceful purposes, Egypt Today, March 2023

342 India-Italy Joint Statement during the State Visit of the President of the Council of Ministers of the Italian Republic to

India (March 02-03, 2023),ltaly Government, March 2023

343 Sweden intends to send ESA astronaut to the International Space Station, ESA, April 2023

344 United States and South Korea agree to enhance space cooperation, SpaceNews, April 2023

345 USSPACECOM, Polish Ministry of National Defence, and Polish Space Agency Sign Space Situational Awareness Sharing
Agreement, U.S. Space Command, April 2023
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https://spacewatch.global/2023/02/euspa-signs-agreement-with-czech-government-for-new-headquarters/
https://www.aa.com.tr/en/europe/azerbaijan-hungary-sign-joint-declaration-on-enhanced-strategic-partnership/2801957
https://www.jpl.nasa.gov/news/nasa-and-italian-space-agency-join-forces-on-air-pollution-mission
https://www.egypttoday.com/Article/1/123039/Egypt-Belgium-sign-MoU-on-ouster-space-exploration-for-peaceful?utm_source=substack&utm_medium=email
https://www.governo.it/sites/governo.it/files/India-Italy_JointStatement_20230302_EN_0.pdf
https://www.governo.it/sites/governo.it/files/India-Italy_JointStatement_20230302_EN_0.pdf
https://www.esa.int/Newsroom/Press_Releases/Sweden_intends_to_send_ESA_astronaut_to_the_International_Space_Station
https://spacenews.com/united-states-and-south-korea-agree-to-enhance-space-cooperation/
https://www.spacecom.mil/Newsroom/News/Article-Display/Article/3368593/usspacecom-polish-ministry-of-national-defence-and-polish-space-agency-sign-spa/
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Israel Aerospace Industries (IAl) will supply Azerbaijan with two
EO satellites for $120 million . This supply was decided because
Azerbaijan lost contact with its EO satellite (one year before the
end of its mission) and to strengthen defence ties between Israel
and Azerbaijan. 3

i U0OYd6éaeg YGFnY GLjul gCidgyYl 0OCOgLO
An Alliance for our Times, which agrees on cooperation in
several domains, including space. The agreement highlights
increasing investment between the U.S. and Australia sets out to
establish a new ground station based in Australia to provide
Lt ©8UFdGLgudGt FYLisst |l aYut ¥o a o0

The U.S. agreed to intensify cooperation with the Philippines in
security, economic affairs, technology development and
education v including fostering bilateral cooperation in SSA and
space-based maritime domain awareness , to organise the first
U.S-Philippines Civil Space Dialogue in 2023, and the use of
space-based technology in disaster/emergency management
and response, healthcare, resources mapping and pollution
monitoring, 34

The Italian Space Agency (ASI), the French Space Agency (CNES)
and the German University of the Bundeswehr in Munich (UniBW)
signed a MoU for cooperation in and promotion of the European
New Space Accelerator Programm e - SpaceFounders, which was
launched by CNES and UniBw in 2021. 34°

Iran and Oman agreed to cooperate in Information and
Communications Technology (ICT) and in the space sector :in
particular in developing and manufacturing EO and
communications satellites. 3

Iran and Syria signed a MoU to strengthen cooperation in  the
information and communication technology (ICT) sector, by
creating joint specialised working groups. The two countries also
agreed to cooperate in the field of space services %!

Iran and Russia announced a cooperation between the
University of Tehran and the University of Moscow to jointly
develop and manufacture a research satellite. Moreover, Russia
and Iran expressed the need to expand scientific and

346 |srael Aerospace Industries to Supply Azerbaijan With Satellites, HAARETZ, Israel News, April 2023

347 United States and Australia Reach Agreement on Space, Spacewatch Global, April 2023

348 From Japan to the Philippines: US expands SSA cooperation with Asian countries, May 2023

349 Jtaly, France and Germany signed a Memorandum of Understanding on the Space Founders European Program ,ASI,

May 2023

350 Jran, Oman agree to start space cooperation, english news cn, May 2023
31ran, Syria sign MoU to expand ICT cooperation , Mehr News Agency, May 2023
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https://www.haaretz.com/israel-news/security-aviation/2023-04-24/ty-article/israel-aerospace-industries-to-supply-azerbaijan-with-satellites/00000187-b271-d803-ad8f-fe717ffb0000?utm_source=substack&utm_medium=email
https://spacewatch.global/2023/05/united-states-and-australia-reach-agreement-on-space/
https://spacenews.com/from-japan-to-the-philippines-us-expands-ssa-cooperation-with-asian-countries/
https://www.asi.it/en/2023/05/italy-france-and-germany-signed-a-memorandum-of-understanding-on-the-spacefounders-european-program/
https://www.asi.it/en/2023/05/italy-france-and-germany-signed-a-memorandum-of-understanding-on-the-spacefounders-european-program/
https://english.news.cn/20230512/fda5df3d749c487781b133fb38565bd4/c.html
https://en.mehrnews.com/news/200293/Iran-Syria-sign-MoU-to-expand-ICT-cooperation
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technological cooperation (especially in the Artificial
Intelligence field ) 352

AL GFLOYgFnYuUOY®d GYndilLjL iLjLjOn'Y
strategic partnership and further opportunities for bilateral
cooperation in various sectors, including space and other
sectors such as culture, environment, climate change,
renewable energy, sustainable development ambitions, food
security and advanced technology. 3%

UAE - France

UK and Japan signed a renewed Science and Technology
Agreement in which both committed to develop joint R&D

UK - Japan projects to tackle planetary issues including climate change and
biosecurity to space sustainability, and to develop R&D
projects. %4

ESA partnered with UEFA to support the safety of football fans
with space services , includ ing EO satellites to monitor crowds to
assist police forces, and telecommunications satellites to fill
gaps due to overloaded terrestrial communications networks.  3%°

ESA- UEFA

9gLION Yt FYKFnGgoLjYLiGt Fguul OYt TY
India agreed to expand cooperation in spaceflight, planning to
n0dzOCt 5Y gY wlLjil gudtdLyY TI 880Gt

U.S.- India Ltt s Ol g u lplafsdacYayrfem ¥ joint mission to the ISS in
2024. A joint project is the NASA -ISRO SAR (NISAR) Earth science
mission, with a spacecraft built by ISRO which will use a radar
provided by NASA, scheduled to launch in early 2024. 35

India and Egypt signed a Strategic Partnership Agreement,
paving the way for increased cooperation in key areas such as

India - Egypt trade and investment, information technology, defence and
security, renewable energy, agriculture, health, culture, and
space.®*’

The Rwanda Space Agency and Japan International Cooperation
Agency agreed to strengthen space cooperation. The
partnership is expected to advance the objective of using space
for the inclusive socio -economic development of Rwanda. %8

Rwanda -Japan

352 Universities of Tehran and Moscow to build joint research satellite, ~ Theran Times, May 2023
353 UAE President, French President hold talks to further strengthen strategic partnership , WAM, May 2023

355 How space will help football fans to celebrate sport, ESA, May 2023

356 |ndia joins Artemis Accords, will launch ISRO -NASA space mission to ISS in 2024, says White House, The Hindu, June
2023

%57 India and Egypt forge a strong strategic partnership for a shared future, Financial Express, June 2023

358 RSA and JICA to Strengthen Space Collaboration for Socio -Economic Development, Africa in Space, Africa News, June
2023
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https://www.tehrantimes.com/news/484306/Universities-of-Tehran-and-Moscow-to-build-joint-research-satellite
https://wam.ae/en/details/1395303157036
https://www.esa.int/Applications/Connectivity_and_Secure_Communications/How_space_will_help_football_fans_to_celebrate_sport
https://www.thehindu.com/sci-tech/science/india-to-sign-artemis-accords-send-joint-mission-to-international-space-station-in-2024-says-white-house/article66996902.ece
https://www.thehindu.com/sci-tech/science/india-to-sign-artemis-accords-send-joint-mission-to-international-space-station-in-2024-says-white-house/article66996902.ece
https://www.financialexpress.com/business/defence-india-and-egypt-forge-a-strong-strategic-partnership-for-a-shared-future-3142522/
https://africanews.space/rsa-and-jica-strengthen-to-space-collaboration-for-socio-economic-development/
https://africanews.space/rsa-and-jica-strengthen-to-space-collaboration-for-socio-economic-development/
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Algeria and Russia signed a Government Agreement for
LttsOl gult FYGFYpLjsgLOYOnsCt Il gu
509gLOTUCYs Ul st LiOLjw'Yut YOLjugrl cdL

Algeria - space sciences, technologies, and applications; space

Russia communications; satel lite navigation and related technologies
and services; space geodesy and meteorology; training and
knowledge transfer, and international legal regulation of space
activities. 3%°

Russia and Egypt signed a cooperation agreement, which
includes cooperation in space, including the production and

Russia - Egypt launch of satellites, the development of human spaceflight
programmes, space infrastructure, space exploration, and space
education. 36°

The UAE and the Philippines agreed to strengthen cooperation

UAE - o . . . .
Philiopines in innovation and technology, including space and Al. PhilSA and
PP UAESA also signed a MoU on space cooperation in this frame. 3!
ESPI and KARI signed a MoU through which KARI strives to
ESPISouth become more involved in the policy developments of space
Korea activities. ESPI aims to increase its global reach and engagement
and strengthen relations with South Korea.%?
ESA EU ESA and EU signed a 12-year ESA-EU Contribution Agreement

for the secure connectivity satellite constellation IRIS2, 363

Ga YgFnYasgUGFYLjGt FOnYgFYgtl OO®
Atlantic Constellation to be comprised of 16 small EO satellites .
ESA- Spain With 8 developed in Spain and 8 developed in Portugal and both

countries Lt Ful 4T U U @get, tHétconst@llation will focus
on monitoring the effects of climate change. %

September

The U.S. and India released a Joint Statement reaffirming the

U.S-India . . . .
partnership between the two countries, including space. 36°

The U.S. and Peru are considering the construction of a national
U.S-Peru spaceport in Peru. The partnership is based on the agreement
 Ou GOOF YOOl GoLjyogult FgCY: t @9iL

359 Algeria and Russia Sign Government Agreement for Peaceful Space Cooperation, Space in Africa, Africa News, June
2023

360 Egypt, Russia to sign space cooperation agreement in July 2023, Egypt Today, June 2023

361 philippines to strengthen innovation, technology ties with UAE ahead of 50th anniversary of relations: Philippine Envoy,
WAM, June 2023

362 Signing of an MoU with the Korea Aerospace Research Institute (KARI), ESPI, June 2023

363 ESA works with EU on secure connectivity, ESA, September 2023

a5 gGiFYOgI UFOI YGGUUYGa YUt YOUGCnYW ' 8Y UCgFudLY:t FLiuOCCgu Gt FWYGUHI
365 Joint Statement from India and the United States, the White House, September 2023
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https://www.egypttoday.com/Article/1/125305/Egypt-Russia-to-sign-space-cooperation-agreement-in-July-2023
https://wam.ae/en/details/1395303168944
https://wam.ae/en/details/1395303168944
https://www.espi.or.at/news/signing-of-an-mou-with-the-korea-aerospace-research-institute-kari/
https://www.esa.int/About_Us/Corporate_news/ESA_works_with_EU_on_secure_connectivity
https://europeanspaceflight.com/spain-partner-with-esa-to-build-80m-euro-atlantic-constellation/#:~:text=Spain%20has%20signed%20an%20agreement,the%20PERTE%20Alliance%20for%20Aerospace.
https://www.whitehouse.gov/briefing-room/statements-releases/2023/09/08/joint-statement-from-india-and-the-united-states/
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and Development (Conida ) and the U.S. Space Command in
April. 366

UAE and Indonesia agreed to strengthen economic relations,
caling on UAE and Indonesian companies to seize the
investment opportunities in (air)ports, national defence and
satellites. 367

Israel and Azerbaijan signed a cooperation agreement for joint
projects in space to develop space technologies and satellites,
space exploration systems, and EO capabilities .

South Africa and Tunisia strengthen bilateral cooperation. The
envisaged areas include economic cooperation, security, health,
science (incl. space science) and technology.

Nigeria and China cooperate to kick off the Crop-Watch
Programme in Nigeria. the Chinese agricultural monitoring
system, to enhance food security in Nigeria. 3%

Italy and Latvia signed a MoU on space cooperation. 3¢9

ESA and the European Commission signed an agreement for
cooperation to use EO data to address climate change. 7

The UAE and the U.S. agreed to advance bilateral relations in
science, technology and space for mutual benefit. It was
unveiled, that two UAE astronauts could be part of the Artemis
mission.®"

ESA and the United Nations Environment Programme (UNEP)
signed a MoU to increase space technology and data use for
environmental conservation, nature and biodiversity protection
and restoration. 37

Table 5: New bilateral collaborations signed in 202 3 (Source: ESPI database)

Q01 UOL'Y GI YAt 1 LOYYFn YUUOYséat YsgdOYaUOYGYAYTH I Yo YFgudt FCYLsglL
OOl UOLjYOgGug YAOLOI GY:+UCnYIOLt 80 YUUOY~¢gl t OLji'YasgLOst | a'YGFYat duU’

367 UAE, Indonesia reviewing strengthening economic cooperation, Zawya, September 2023
368 Nigeria Collaborates With China to Commence the Crop -Watch Programme in Nigeria, Space in Africa, Africa News,

October 2023

369 |_atvia and Italy to collaborate in space sector, Labs of Latvia, November 2023

370 ESA and EC to unite on climate action from space, ESA, November 2023

ST UAE delegation meets the White House to advance bilateral relations in science, technology and space, Zwaya,
November 2023 ; Two UAE astronauts could be part of Moon mission, Khaleejtimes, November 2023 ;

$72 ESA and UNEP collaborate for a greener future, ESA, December 2023
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https://www.riotimesonline.com/brazil-news/defense-updates/perus-air-force-and-the-u-s-pave-the-way-for-a-national-spaceport-in-peru/
https://bnnbreaking.com/world/peru/perus-paita-desert-could-become-the-largest-spaceport-in-south-america/
https://www.zawya.com/en/economy/gcc/uae-indonesia-reviewing-strengthening-economic-cooperation-q7wujhmv
https://africanews.space/nigeria-collaborates-with-china-to-commence-the-crop-watch-programme-in-nigeria/
https://africanews.space/nigeria-collaborates-with-china-to-commence-the-crop-watch-programme-in-nigeria/
https://labsoflatvia.com/en/news/latvia-and-italy-to-collaborate-in-space-sector
https://www.esa.int/Applications/Observing_the_Earth/ESA_and_EC_to_unite_on_climate_action_from_space
https://www.zawya.com/en/economy/gcc/uae-delegation-meets-the-white-house-to-advance-bilateral-relations-in-science-technology-and-space-e9sa21m1?amp=1
https://www.zawya.com/en/economy/gcc/uae-delegation-meets-the-white-house-to-advance-bilateral-relations-in-science-technology-and-space-e9sa21m1?amp=1
https://www.khaleejtimes.com/space/two-uae-astronauts-could-be-part-of-future-moon-mission?_refresh=true&amp=true
https://www.esa.int/Applications/Observing_the_Earth/ESA_and_UNEP_collaborate_for_a_greener_future
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1.9 Rising Stars in 2023 : Spacefaring Nations & Regions

In 2023, several regions and countries stood out in their sharp

rise to become major global actors in space. These 9
spacefaring nations and regions ising starsware India, the .
Gulf nations and Africa. Also, Turkiye, Azerbaijan, and Israel v rvation.
saw various notable developments. The U.S. and China signed Finance, Worfarce Space &s an ""SEEL
various agreements with new space powers , with Japan

trailing . Europe, instead, was much less active in terms of bilateral agreements  both at European

and national levels .

For example, an interesting multilateral initiative including three of these  rising stars: under the 12U2
Group, the governments of India, Israel, the UAE, and the U.S. announced the plan to create a new
joint space venture. The project aims to create a space -based tool for policymakers, institutions,
and entrepreneurs, using EO data and space -based capabilities of the 4 countries, to boost their
efforts and synergies in the use of space for environmental and climate change challenges. 37

The following subchapters dive into developments of India, the Gulf nations and Africa.

1.9.1 India affirms itself among science & exploration (super)powers

India left a strong mark in 2023 with the Moon landing of
Chandrayaan-3 - becoming the first nation to land on the
lunar southern polar region and the fourth nation to
achieve a soft landing on the lunar surface and
subsequent announcements to land an astronaut on the
Moon by 2040, the announcement of the national space
station in LEO. Moreover, the successful launch of the
solar mission Aditya -L1, the 2023 space policy to boost

Credit: indbiz.gov commercialisation, and an evolving space economy show
the diversification of ambitions and expertise . The Indian space economy is projected to grow to
$600 billion (from $447B billion in 2020) by 2025, according to estimations and forecasts published
by Ernst & Young.3"™

Indian space policy and long -term vision
Indian Space Policy 2023 was approved

In April, the Indian Cabinet Committee on Security and the
Central Government of India approved the Indian Space Policy
2023, published on April 20th. The policy aims to provide a 5 |
T1I go0GH I bYTH I YKFnG@§OLi'YLis gL Ot
research, academia, start -ups, and industry and boost k Fn
Lis gL OYBGLjLjGt FLi¢ YCGuUYI Ot gl n'Yi EEEEE— .
. . Credit: Vectomart
policy aims to enhance the role of the Department of Space,
boost ISRO's activities and delineate the roles and responsibilities of (1) the India n Space Research
Organisation (ISRO), (2) the public sector undertaking/commercial arm of the Department of Space
NewSpace India Limited (NSIL), and (3) the public -private mediator the Indian National Space
Promotion and Authorization Center (IN -SPACe), which was recently created. In particular:

373 The 12U2 Group Announces Joint Space Venture, State Gov U.S., September 2023
374 Taking advantage. India is taking on China in the $447 billion space economy, the Hindu Business Line, April 2023
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6 ISRO will focus on R&D of advanced space technologies.
6 IN-SPACe will be the interface between ISRO and non -governmental entities.
6 NSLI will carry out strategic activities related to the space sector in ademand  -driven mode and

will conduct the operational part of ISRO's missions.

Commercialisation and the involvement of the private sector are clear objectives of the policy as it

aims to further open up the Indian space sector to private actors by facilitating private investment

in the Indian space sector. This GG CCYJCCt GYKkFndgoLj'Ys | (dzg-to@idlggatedt | Ys g1 i
activities, including the development and manufacturing of  satellite launch vehicles, data collection

and dissemination. 37

Space Exploration & Science
Following lunar success, Prime Minister Modi announced increased ambition in space exploration

In August, ISRO successfully landed the Chandrayaan -3 Lander on the Moon's surface, becoming

the first nation to land on the lunar southern polar region and the fourth nation to achieve a soft

landing on the lunar surface. °7® Earlier in June, India became the 27th country to sign the Artemis

Accords.®” One month after the successful moon landing, on  September 2nd, India launched its

first mission to study the sun, the Aditya -L1 solar observatory from the Satish Dhawan Space Centre

in Sriharikota Range. It carries 7 instruments to explore the Sun's dynamics and space weather 378

i Gt YOt FuULjYgTuO!l YKFndgoLjYLjl L L-Ougyinh iniSsig ih summeCz0f3n G Ft Y Fn
Ol Go0Ys§8GFGLUOI 'Y§1t n (updgtgdF plab folesdablishkttienndigniLEOr Space Station

pouUgl gudAgyY FugldbLiUgYauguildt FoYlIAY 7 Y21l GtGFgCCAY
delayed. 3"° Moreover, Prime Minister Modi announced the plan to send an Indlan astronaut to the

Moon by 2040. The national space station will be a first step for human spaceflight. India aims to

launch at least three astronauts to LEO in late 2024 or 2025 .38°

Milestonesinindi g 0 Lj’Y L L OLjLj'YUt YasgLOY
India successfully launched SSLV rocket for the first time after launch failure

After a first launch failure in August , India's SSLV rocket was successfully launched in February
2022. Compared to India's GSLV and PSLV rockets, SSLV is designed to provide more affordable
and flexible access to space. The payload comprised EOS 07,AzaadiSAT 2,and Janus 1.%8¢

Multilateral and bilateral cooperation
The G20 Space Economy Leader Meeting took place in India

In April, India hosted the G20 Space Economy Leader Meeting as a precursor event under the
Lt U F u@2&Rrdsidency. ESPI Director H. Ludwig Moeller presented the Revolution Space  report
and its call for Europe to also increase its ambition, while linking it with the perspective of India. 382

375 Indian Space Policy 2023, ISRO, April 2023

K FnGgoLjY: Ulyspcessiulfy dagds on the Moon, ESA, August 2023

37T NASA Welcomes India as 27th Artemis Accords Signatory, NASA, June 2023

378 pditya-L1: India's Sun mission reaches final destination, BBC, January 2024

37 Prime Minister reviews readiness of Gaganyaan Mission, Press Information Bureau Government of India, October 2023

380 India to launch test flight on Oct. 21 for future Gaganyaan astronaut mission, Space.com, October 2023

B FNGYOLYaA~¢ Y+ LbOUYLULLEOONL'YGFYLIOLt Fn'Yul AWYasgLOoOGLWY DIl gl AY
382 SELM Event, Space Economy Leaders Meeting, ISRO Gov, April 2023 ; ESPI at the SELM meeting, ESPI, Linkedin, April 2023
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https://spacenews.com/indias-new-sslv-rocket-succeeds-in-second-try/
https://www.isro.gov.in/g20selm/SELM_Event.html
https://www.linkedin.com/posts/european-space-policy-institute_g20-activity-7054038086434852864-i20Q?utm_source=share&utm_medium=member_desktop
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KFnGgoLi'YOl G§80Y§ ( F-pdipticOdpévzgion pléin st BRIT ©dourjthes

All GFtYgYs COFgl AYLOLjLjGt FYt TYBUOY ., tUY9Qk: a Yadnbaolu WYk F
cooperation plan for further cooperation between BRICS countries in the 5 areas (1) space, (2)

education & skill development, (3) skills mapping, (4) big cats and (5) traditional medicine.

With regard to space, he highlighted the ongoing work on the BRICS satellite constellation ,
proposing to consider creating a BRICS Space Exploration Consortium, under which the BRICS can
work in areas like space research and weather monitoring. 3%

India and Egypt initiate strategic partnership to expand space cooperation

India and Egypt strengthened their relations and cooperation (among other areas) in space, by
initiating a strategic partnership, which is based on four pillars: (1) Political and security cooperation;
(2) Economic engagement; (3) Scientific and academic ¢ ollaboration; and (4) Cultural and people -
to-people contacts. Regarding space, the two nations agreed to expand cooperation in research,
space science, satellite communications as well as applications of space technology to tackle
societal challenges. 34

U.S. and India released Joint Statement and  expand ed civil space cooperation

In February, during meetings in Washington D.C, the U.S. and India
agreed to expand civil space cooperation. The agreement includes

Ul gGFGFt YKFndgFYgLUlt FglulLjyYgu' Yo a
sgACHgnLiYgLiYsgluYtTYo a oLjY:t @8
(CLPS) program. As part of this programm e, NASA is purchasing
flights for payloads on commercial lunar landers currently under o
development. In 2024, NASA and ISRO will convene a meeting of U.S. Credit: Kamal Sandesh
CLPS providers with Indian aerospace companies. Moreover, a new initiative between the u.s

AOs gl U8 OFuUYH TY: t 8801 LOYYFn 'YKk Fni(goLjYAa@=iind tais@edgtheryt T Yas gL
YLt 8801 LGGCYLsgLOYOFt gt O80FUWYgFn'YUut YOFgI COYsgl uFOI
sectors of both countries. 3% On September 8th, the U.S. and India released a Joint Statement

reaffirmingthe irs g1 U FOI LjUG s é¢ YK FnGgoLiYOl GOOY§EUAFGLjUOI 'Y§t nd'Y§Fn Ye
the work of transforming the India -6 ¢ a ¢ 'Yaul gu Ot GLYOG!I GFOI LjUGs YgL It LjLj'Yg CC
about space and includes:

6 President Biden congratulated for the success of Chandrayaan -3 and the successful launch of
KFndgoLyYTadl Lju YLtlGhAugysddnd Sgfitempel respettivelyy |

6 President Biden and PM Modi welcomed efforts towards to establish a Working Group for

commercial space collaboration under the existing India -U.S. Civil Space Joint Working Group.

6 ISRO and NASA started discussions on modalities, capacity building, and training for a joint
effort to the ISS in 2024 and affirmed to continue finalising a strategic framework for human
space flight cooperation.

6 India and the U.S. intend to increase coordination on planetary defence to protect the Earth and
space assets from the impact of asteroids and near -Earth objects. This will include U.S. support
THIYkFndGgoLjYsgl adLids gudt FYiviathgMinoPlahetiGerirar. &0 OL G Gt F'Yg Fn

383 Modi offers five -point cooperation plan to BRICS countries , Live Mint, August 2023

34 India and Egypt Expand Space Cooperation through a Strategic Partnership, Africa in Space,  January 2023
385 United States and India expand civil space cooperation, SpaceNews, February 2023

386 Joint Statement from India and the United States, the White House, September 2023
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1.9.2 Regional Competition Leads to progress across the Gulf region

2023 saw flourishing space economies
and developments in the Gulf ( Bahrain,
Kuwait, Oman, Qatar, Saudi Arabia, and the
UAE). Space endeavours are considered
as one of the key domains within a broader
plan to investin to high-tech industries and
thereby diversify their economies. 3%’

Moreover, their multilateral approach to

strategic partnerships is remarkable v

covering various regions and countries,

including the U.S., China, Japan, Europe

and many more. China has been cooperating with all Gulf nations , since the first China-Gulf

Cooperation Council (GCC) Summit in December 2022. The GCC intergovernmental group

comprises Saudi Arabia, the UAE, Bahrain, Kuwait, Oman and Qatar. While China is building

partnerships in the Gulf across applications , exploration is one of the key pillars of cooperation.

China facilitates G UOQYLjOCOL UGGt FYJFn'YUl gGFGFt Yt TY_: : Yéhgtid + FguulLj
considering building a China GCC joint centre for lunar and deep space exploration. 388

G 8 o
Credit: The National News

United Arab Emirates (UAE)

UAE adopt ed national space fund and announce d to update national space law

~4300020000kn 2FYAOr 1T Ggl Ay, tOWwyYnal GFt YuUOY6 GOLjY: gl

Hope's Orbjt

establishing the UAE National Space Fund was adopted. The UAE
Space Agency will manage and supervise the fund, which aims to
develop national capabilities and infrastructure  to support the
space industry. The fund is part of a drive to diversify the national
economy and strengthen the position of the UAE in the space
sector. Moreover, the fund the adoption of governance systems to
achieve leadership in the space sector, attracting specialised
global companies, and building partnerships between domestic
and foreign advanced technology companies. 3%°

Credit: The National News

In November, the UAE announced to update the national space law  to be adopted in Q1/2024.3%

0 GOLYOTTHI ULYGFYLs5gLOYOnNsCtI gudGt FYJFn YLLGOFLOY

onr"Or 1 agl AY GO0WYGUuYGYLIYgFFt UFLOnYuUguYUUOYS6 GOL'YKGFn'Y
Hope had ©t dzOn Yut Y YFOGYt I T GuYgltUFnY§g!l Lj'Yut YLUlUnAYAOQGS
announcement was made on the second anniversary of the spacecraft reaching Mars. 3n April, the

UAE's Astronaut Sultan Al Neyadi became the first Arab spacewalker, having conducted a 6.5  -hour
maintenance mission outside the ISS alongside U.S. astronaut Stephen Bowen. 3%

37 The Middle East Enters the Space Race, Stimson, November 2023

388 China looks to build space partnerships with Gulf nations, SpaceNews, December 2022

389 UAE foreign trade achieved AED2.233 trillion in 2022 with growth rate of 17%: Mohammed bin Rashid, Emirates News

Agency, February 2023

%% UAE to have new space law by first quarter of 2024: Space agency chief,  Gulf News, November 2023 )

¥y GOLjYFt 50Ys 1t OYdt dZOLjYlit YFOGYH | I (ithe Matibnal News, nFALNErg 20230 'Yu G F A'Yat + F'YAO i
392 UAE's Sultan Al Neyadi becomes first Arab spacewalker, the National News, April 2023
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2FY8gAY Tu0WYUUOYS6 GYasgLOY tOFLAYYFFtUFLOnYuUOYS C
GnsCt Il guidt FOAWYGUGLUYGHECCYLOO YU WkiloiviBrosgiteyaGragiod ¢alled | 'YLjs g L O
Asteroid Belt EMA between Mars and Jupiter to study asteroids. The mission, whose planning

started in 2019, will take a total of 13 years: 6 years for spacecraft development and 7 years travel

time to the belt, including 6 asteroid fly -bys and fly -bys of Venus, Earth, and Mars.*** In November,

it was announced that the UAE will send new and experienced astronauts on missions in the near

future and that the MBRSC is actively working to prepare the astronauts. 3%

UAE pushes use of space for climate

During the UAE Climate Tech Event in May, the UAE Space Agency announced phase 2 of its Space
Analytics and Solutions (SAS) Programme to combat climate change. The second phase of the
programme will include 3 new challenges that will offer entrepreneurs and researchers support to
develop space applications to address climate ch  ange: (1) the Air Quality challenge to monitor and
control air pollution, (2) the Infrastructure challenge to foster infrastructure monitoring,
maintenance, and operations solutions, and (3) the Losses and Damages challenge to use satellite
data to investi gate the losses and damages caused by climate change. 3%

In August, tUOYd GOLj'YSGFGLjU!I AYt TYKkFnULul AYGFnY ndzgFLOnYi Ol
Agency, and COP28 through the Office of the UAE Special Envoy for Climate Change (OSECC)

partnered to enhance coordination between the advanced technology and space sectors and to

encourage organisations (companies, global institutions, space agencies) to share their

contributions to tackle global climate change at the Technology and Innovation Hub at COP28.

Moreover, the cooperation aims to facilitate knowledge -sharing to accelerate and boost the

development of advanced technology solutions for climate. 3%

UAE boost t he space economy

6 The UAE Government made a $5 billion commitment in a 17 -year deal to buy broadband
services from the UAE fleet operator Yahsat until at least 2043. 3%

6 The UAE Space Agency and the Sharjah Research Technology and Innovation Park (SRTI Park)
signed a cooperation agreement in the aerospace technology sector. 3%

6 The UAE Space Agency and Dubai Electricity and Water Authority (DEWA) signed a MoU to

jointly boost the space sector through supporting R&D and contributing to regulations. 899

Bilateral cooperation

6 Europe: The UAE Space Agency hosted an ESA delegation to discuss ways to intensify
collaboration in space R&T. Moreover, ESA presented current projects and the UAE Space
t OFLAYs | OLIOFUOnYUuUOYSd GO LjY &% lnINdvenber, IESAYDIGUIOSETG Ljt Ol t
Aschbacher called for exploring the potential f or cooperation in space between Europe and the
UAE, including his suggestion that ESA could cooperate with the UAE on a second Rashid lunar
mission to fly a UAE lander to the Moon. Also at Dubai Airshow, ESPI Director, H. Ludwig Moeller
59l UlGLiGsguOnYGFYuUOYsgFOCYYk FdzOLju G Ft YiFasglLOYut Yal

393 UAE mission to asteroid belt: Codename Max, Spacewatch Global, May 2023

394 UAE to send new and seasoned astronauts on human space missions 'soon', Khaleejtimes , November 2023

3% UAE Space Agency showcases contributions to sustainability at the UAE Climate Tech, Zawya, March 2023

3% UAE aims to mobilize global tech and space sectors for climate action ahead of COP28, WAM, August 2023

¥ GOLIYF, YI GCCGt FYLt @90 udOFuYtsOFL'Ynt 1 LjYTt Il YEgULguwyYasgLOoOGLjWYa
398 SRTI Park and UAE Space Agency sign a cooperation agreement, Sharjah24, November 2023

WAGC Y] YO GYasgLOY t OFLAYUt YOFUGFLOYUUOYS6 GOLjYLisgLOYGFnlULjUl Awyagu
400 The UAE Space Agency recently hosted a high -level ESA delegation to discuss ways to strengthen collaboration in

space research & technology, Twitter, UAE Space Agency,

401 Europe's space chief calls for greater UAE collaboration, the national news, UAE in space, November 2023 ; Dubai

Airshow , ESPI, November 2023
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o France: AUl GFt YgYIGCguol gCYBOOuUGFt YGiF YOGl GLWYGUOYO6 GO LjY
bin Zayed Al Nahyan and the French President Emmanuel Macron discussed their L+t GFul G OLjo
longstanding strategic partnership and further opportunities  for bilateral cooperation in various
sectors, including space and other sectors such as culture, environment, climate change,
renewable energy, food security and advanced technology — #%?

6 Armenia : During the UAE -Armenia Business Forum in Yerevan, the UAE and Armenia signed 4

MoUs: 3 targeting their respective business sectors and one setting the frame to establish a

UAE-Armenia Business Council. The two countries agreed to facilitate economic / trade links

and to expand in sectors of common interest such as trade, technology, agriculture, food

security, tourism & travel, renewables, transport, technological industries, space, and circular

economy. “3 Furthermore, on the 25th § FF G dzOI Ljg! A'Yt TYUuUOYOLjug!l CGLjUBOF
diplomatic relations, the ambassadors of UAE and Armenia agreed to strengthen economic and

trade links, provide support to companies to diversify partnerships and assist emerging

businesses to expand in sectors of common interest, including space. 4%*

6 U.S.:In November, a UAE delegation met a U.S. White House delegation agreeing to advance
bilateral relations in science, technology and space for mutual benefit. Moreover, at the Sharjah
International Book Fair (SIBF) it was unveiled, that two UAE astronauts could be part of the
Artemis mission v since January 2022, the UAE astronauts, Mohammad AlMulla and Nora
AlMatrooshi, are undergoing training with NASA 4%

o Turkiye: AUl GFt Yi al bGAOQOLj'YOI OLjGin OFU'YGI nt t g F ORuEsidentd G L G g C'Yd

agreed on a joint accord on the establishment of a high -level strategic council between the

UAE and Tirkiye as well as several agreements valued in total $50.7 billion, fostering their

strategic partnership. The 14 agreements aim at diversifying the framework of the UAE  -Turkiye

Comprehensive Economic Partnership Agreement and deepening investment and include a

space-related MoU on the development of joint launch vehicle capabilities for commercial

purposes between the UAE Space Agency, the Turkish Ministry of Science, Industry and

Technology, and the Turkish Space Agency %

6 Russia: In February, a delegation of the Russian State Space Corporation Roscosmos led by DG

Yury Borisov visited the UAE Space Agency to discuss fields of potential collaboration and

topics of shared interest. These reportedly included the peaceful utilisation of outer space, the

28th session of the UN Framework Convention on Climate Change (COP28) hosted by the UAE,

as well as the crucial role of the space sector in supporting global initiatives to address climate

change studies. %7 Moreover, inz i F OW'Yu U O \DemoliiigSabwak launched by a Russian

Soyuz-2 rocket from the Vostochny Cosmodrome v marking the first mission under the

00223 OLYSFnY8t UgooO0OnYIGFYZBgLUGnYasgLOY:*“®Ful O0LjYBt
o China: Mid-March, Chinese startup Origin Spaceand the 6 F (i dzO1 LjG U A'Yt T'Yf+ Ft Y] t Ft 0LjY
asgLOYBOLIOG!I LUNYIFnYuUOY6 GYOFGdzOl LjiGu Ao LjYoguidt FgcC'yas
a letter of intent to build a joint research and development centre in Abu Dhabi, bringing together
researchers and engin eers from China and the UAE. The centre will support the development of

402 15th session of the UAE-France Strategic Dialogue discusses growing cooperation between UAE & France (19 June
2023),Diplomatie Gouv France, June 2023 ; UAE President, French President hold talks to further strengthen strategic
partnership, WAM, May 2023

403 UAE, Armenia sign 4 MoUs during joint business forum in Yerevan, Gulf Today, September 2023

404 UAE-Armenia relations are witnessing a new historical era: UAE Ambassador, WAM, June 2023

405 UAE delegation meets the White House to advance bilateral relations in science, technology and space, Zwaya,
November 2023 ; Two UAE astronauts could be part of Moon mission, Khaleejtimes, November 2023

406 UAE and Turkish Presidents witness announcement of accord and agreements worth over $50 bn to boost strategic
partnership, WAM, July 2023

407 UAE Space Agency receives a delegation from the Russian State Space Corporation to discuss fields of collaboration,
Zawya, February 2023

408 UAE satellite blasts into space on Russian rocket, the national news, June 2023
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remote -sensing satellites to monitor agricultural systems, oil ~ fields, and border security, enable
the provision of data services for both countr ies and build telescopes for asteroids and space
debris detection *®° Moreover, the UAE National Center of Meteorology (NCM) and the China
Meteorological Administration (CMA) signed a cooperation agreement to cooperate in
meteorological science and technology to help mitigate damages due to weather disasters.*1

6 India: In November, a delegation led by the Indian National Space Promotion and Authorization
Centre (IN-SPACe), comprising Indian non-governmental entities (NGEs) related to space,
visited the MBRSC in Dubai. During the visit, IN-a O : O'Ys | OLjOFUOn YKkFnidgoLjyYl OLO
reforms and 2040 goals to the MBRSC, and the parties agreed to continue the dialogue. 4!

6 Indonesia: During the UAE -Indonesia Business Forum in Jakarta, the two countries agreed to

strengthen economic cooperation, calling on UAE and Indonesian companies to seize

investment opportunities in areas such as renewable energy development, environment,

climate change , energy and food security, (air)ports, and national defence and satellites .42

6 Japan: JAXA has and is collaborating with the UAE in the aerospace industry. JAXA's President
Yamakawa Hiroshi praised the space partnership with the UAE, recalling the joint efforts in
launching KhalifaSat in 2018 and the Emirates Mars Mission's Hope Probe in 2020, using Japan's
H-11A launch vehicles. This collaboration is set to continue, with plans for a science experiment
onboard Japan's Kibo Experimental Module to advance future medicines and inspire sp  ace
education activities within the Asia -Pacific Regional Space Agency Forum (APRSAF) framework,
led by JAXA.*BAlso in July, the Mohammed Bin Rashid Space Centre (MBRSC) and the Japanese
biotech firm signed a MoU to advance international collaboration and innovation in space
science. The partnership seeks to introduce IDDK's cutting -edge microscopic observation
technology and other services to the UAE's scientific community and beyond. The collaboration
will explore opportunities for commercialising IDDK's services in the UAE  and includes the
development of modules for space experiments and the establishment of in -space
manufacturing platforms with safe re -entry capabilities. 4

Saudi Arabia
Saudi Space Commission will transform into the Saudi Space Agency

The Saudi Space Commission transform ed into the Saudi Space Agency . The Saudi Cabinet
approved this decision during the weekly Cabinet session on June  13th #°

Saudi Arabia withdraws from  the Moon Treaty

On January 5th, UN Secretary General Anténio Guterres released an official notification, stating that
the Kingdom of Saudi Arabia withdrew from the 1979 Moon Treaty. Saudi Arabia was one of only 11
states that have signed the Treaty, with a short accession and signature in 2012. Saudi Arabia signed
the Artemis Accords and is developing a space strategy expected to be released soon. 416

409 China and UAE team up to build Abu Dhabi space tech centre, SCMP, March 2023

410 UAE and China to collaborate on advancing meteorological technologies, Meteorological Technology International, March 2023
“Indian Space Entrepreneurs visits Mohammed Bin Rashid Space Centre in Dubai, Singraulimirror, November 2023
#“12UAE, Indonesia reviewing strengthening economic cooperation, Zawya, September 2023

413 president of Japan's JAXA praises partnership with UAE, WAM, July 2023

414 MBRSC and IDDK partner to push the frontiers of space biotechnology, Zawya, July 2023

415 Cabinet approves transformation of Saudi Space Commission into an agency, Zawya, June 2023

416 Saudi Arabia’'s Moon Ambitions, Mideastspace , January 2023
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Saudi astronauts flew to ISS on Axiom Space 2 Mission

The two Saudi astronauts Rayyanah Barnawi and Ali Al Qarni flew
to the ISS as part of the Axiom Space 2 Mission (AX -2) for a 10-day
stay on May 21st v 2 weeks later than planned. They are the first
Saudi astronauts to visit the ISS. Rayyanah Barnawi is the first Arab
woman aboard the ISS and Saudi Arabia's first female astronaut
who travelled to space.*"’

Japan strengthening space cooperation with Saudi Arabia Credit: SPA

Saudi Arabia is also solidifying its bilateral ties with  Japan. A meeting between Saudi Crown Prince
Mohammed bin Salman and Japanese Prime Minister Fumio Kishida resulted in the signing of 26
agreements and MoUs. These agreements cover a wide array of areas, including renewable energy,
space, technology, and Al, aligning with the Saudi-Japanese Vision 2030.48

Bahrain

9gUl gaFoLjYogult FgC'yas g L OétaviedindFrievd NationaDgpacdsivategya a A 'Y
INnMay,9 g Ul glGFoLjYogudt F§C'Yas g Lréviewdd (it updoriing 2020-Ra2&riatio@b & A 'Y
space strategy with 85 national stakeholders in a series of consultation meetings. The strategy plans

to focus on supporting the development of skills in the space sector, creating research
programmes, and providing space data, and establishing regional and international partnerships.  4°

Bahrain and Japan aim to increase cooperation in space science

During a visit to Japan in May, the NSSA and JAXA agreed to increase cooperation in space, in
particular in space science. In Novem ber, a delegation of the NSSA visited JAXA to discuss
increased cooperation between both agencies. The delegation visited key JAXA facilities, as well
as the Kyushu Institute of Technology. #%°

Bahrain and India increase d interest in cooperation in space

In November, t he NSSA welcomed the Indian scientist Apathukatha Sivathanu Pillai, former
Defence Research and Development Organisation (DRDO) chief controller, and BrahMos

Ol t Ljs g L O0 B GHO. NSBA éprégsed interest in enhancing cooperation with India in the
space science sector and requested that a technical delegation from the NSSA visits ISRO facilities
in the first half of 2024. 42

UK increase d cooperation with Bahrain and the UAE

The UK initiated cooperation with Bahrain and the UAE to develop space solutions tackling natural

disasters and greenhouse gas emissions. With support fromthe UKSA International Bilateral Fund Dubai-

based AzurXwillcreate § YPLjs gL OYI I Gnt OwYl Ol GO B cuinetthdy organ@atoms ™ 0 CT YLt
the UAE and Bahrain with UK -based companies. Bahrain's National Space Science Agency will also be

involved. 422

47 Saudi Arabia's first female astronaut will travel to ISS on May 22, the National News, May 2023

418 Saudi, Japanese leaders discuss enhancing cooperation, AA.com, July 2023 ; NSSA explores Cooperation with Japan
Aerospace Agency, News of Bahrain, November 2023

419 NSSA reviews upcoming strategy with Stakeholders, News of Bahrain, May 2023

420 pysh for more Bahrain -Japan Cooperation in Space Science, News of Bahrain, May 2023

“2LNSSA, Bahrain seeks to enhance India space co -operation, Zawya, November 2023

422 AE and Bahrain to work with UK to develop space technologies to help protect the planet, UAE in Space, the national
news, September 2023
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town of Dugm. It is planned that the spaceport will be fully completed in 3 years

by the National Aerospace Services Company. *

First launch of Oman satellite from

the UK failed

. The project is led

In January, the first satellite of Oman (and 9 other satellites) was carried and launched by the
LauncherOne rocket by Virgin Orbit in a horizontal launch with a Boeing 747 carrier aircraft from
Spaceport Cornwall . The launch failed to deploy all satellites in the target orbits 424

2 99 FOL'YGi : 2 Yal

The Omani company ETCO SPACE launched its first satellite Aman -1 on November 11th. The EO

c GYCYUFLUOLYG U Lj'YT Gl Lju YLjgu OCCGuOY ©8¢gF

LIguOCCGUOYGYLIYCYGUFLUONYYrt gl nYgyYr~gCLLFY YItLbOuyYTIH
Vandenberg, California. The Sultanate of Oman, represented by ETCO SPACE, collaborated with
SpaceX, the Polish nanosatellite manufacturer SatRev, and TUATARAt o develop, build, and launch
the satellite. Aman -1 will collect high -resolution images, which will be evaluated using computer

vision, machine learning and Al tools. 4%

1.9.3 Afric a stepped up in space

A flourishing space economy in Africa

Credit: Romolo Tavani

2023 was another successful year for several
African countries, with remarkably increased
domestic activities in space, the first satellites
launched and significant projections for the
TaGudl OYndOdzOCt s ®80F U Yt TY
According to the African Space Industry Annual
Report 2023 released by Space in Africa, the
African space economy is projected to reach

$22.6 billion by 2026. Moreover, the report states
that the African countries' budget for space
activities was worth $425 million, representing

an approx. 15% decrease compared with the previous year. The significant decrease is attributed to
a plethora of factors, such as fluctuation in foreign exchange rates and the completion of national
space projects. 4?6 According to Space in Africa, as of June, over $4.7 billion were invested by African

nations on 58 satellite projects in Africa (manufacturing and launch of satellites)
manufactured by 15 countries across 4 regions. 4%’

, 55 of which were

TILaLGO I
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424 LauncherOne: Virgin Orbit reveals why UK's first rocket launch failed as it plans further attempts,

2023

425 Aman-1: The first satellite from Oman launched into space, Times of Oman,

Sky News, January

November 2023

426 African Space Industry Annual Report, 2023 Edition, Space in Africa, August 2023
427 Over USD 4.7 billion Spent on 58 Satellite Projects in Africa, Space in Africa, Africa News, July 2023
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Developments in TI GL ¢ 0 LpYerpangd:, @o¥dy and laws
African Union Commission inaugurates the African Space Agency

On January 25th, the African Union Commission and the Egyptian government signed an agreement

for the formal inauguration of the African Space Agency (AfSA) on the HQ of the new agency in

Gt AsuoLjYasgLOY: GuAdé Yi UGeétotsl addodrapetandias Of béth partigy. iarted Y

AfSA aims to serve as a platform for space research and innovation for Africa n countries and to

strengthen Ljs g L O YOG LjLjGt FLIYGFY Tl dLgé Yi 0OYgt OFLAYGL'Y§CLjt Y
Europe and other international non -African partners. “?® In October, updates on the evolution of the

African Space Agency and space-related initiatives led by the AU Commission were presented. The

structure and financing of the African Space Agency have been finalised and the AU plans to recruit

150 staff in three phases for the space agency. The next Ljti Os Lj'Yg | O'Yu t “¢totdi@eged ¥y g YGOCC
GFuoldtl gulOnYLsgLOYslttl 800w YTHtI Y TlOLgWYYUgbUGFt YGFUt
countries in the space sector, and to develop a regulatory framework that supports the African

space programme. 42°

National Developments

6 Ghana: Ghana approved a national space policy, which provides a framework  for sustainable
development by using and leveraging space science and technology and coordinates the
access to and consumption of space data for ministries, departments and agencies (MDAS) as
well as their cooperation and how the data can support the domestic space sector
development. It plans to restructure the Ghana Space Science and Technology Institute into a
space agency 4%
6 Senegal: Senegal plans to establish a national space agency , the Senegalese Space Study
Agency, to be led by Maram Kaireashead -g LiYg FFt GFL OnYI AYaOF Ot g C®Lj'YOI OLji

First African satellites launche d

6 Cote d'lvoire: InJuly, Céte d'lvoire announced the launch of its first satellite YAM -SAT-CI 01 én
EO nanosatellite), fully domestically manufactured, within the next 2 years. 432

6 Tanzania: Tanzania plans to build and launch its first national satellite , to monitor environmental
developments and weather, improve surveillance , and provide connectivity services in
Tanzania.*®

6 Kenya: In April, The Kenya Space Agency (KSA) launched its first 3U EO satellite Taifa -1, which
will provide data on agriculture and support Kenya with food security and natural resources
management. 43

o Djibouti: k F'YOt dzOSl Ol WYABGIt Gud YCGUFLUOn YGUuLjYTA! Ljg YG2 YLj§ i

Transporter -9 mission, which is expected to provide data to monitor agriculture and

environmental changes. 4%

428 AUC Inaugurates the African Space Agency, Space in Africa, Africa News, January 2023

429 AU-EU Space Dialogue Kickstarts in Dakar, Senegal, Space in Africa, Africa News, October 2023 ; Updates on the African

Space Agency, Space in Africa, Africa News, October 2023

4% Ghana Approves Policy to Leverage Space Science and Technology for Sustainable Development, Space in Africa,

Africa News, July 2023

431 president Macky Sall Announces the Launch of the Senegalese Space Study Agency, Space in Africa, Africa News,

March 2023

2 NUOYnokdz G1 OYGLj'YCGU FL U Ft YU oGl Yu_mummcmo;cgmcmomg n OWGYgil AWt ALpad | degg
433OI OLjinOFtU'YagodgYaluCuUUlYf gLjLgF YBOdzOg CLi'YOCGFLjYut Y~gUFLUYI gFEgFGQgOLj
2023

434 Kenya to launch first Earth Observation Satellite with SpaceX, The Star, April 2023

43 Djibouti Launches First Satellite, Djibouti 1A, Space in Africa, November 2023
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o Egypt: Gt As U 0 Lj“2$ucdgséshully completes testing phase . This milestone of th is Egyptian -
Chinese MisrSat-2 technology transfer project laid the basis forthe on  -site testing and assembly
of the Multi Transponder Mode and Frequency Modulation experimental work . Egypt and China
cooperated to provide Egyptian engineers and scientists with satellite design ~ and integration
experience and knowledge, using facilities in Egypt. “¢Gt As U 0 Lj-Y©afehitejgas scheduled
for launch from China end of 2023, but the launch was postponed and actually launched in
February 2024. Gt A s Epypt3ar-2, the nation's second Earth remote -sensing satellite, was set
to be launched from China in October (also postponed to actual launch in April 2024).

6 Ghana: The Ghana Space Science and Technology Institute (GSSTI) and the Tunisian Space
Association signed a partnership agreement to cooperate and g n dzg FLOYu UOYLt GF Ul G OLj
sector development and future cooperation in space R&D and training. Areas of mutual interest
are astronomy and EO, data -sharing for augmenting EO applications for environment
management, precision agriculture, land use, air pollution, mining, forest management, and
coastal area management. 4%

6 Group on Earth Observations (GEO): ©(Gt Ol GgoLjyogulit FgCYasgLOY@OLOg! L
Agency (NASRDA) joined the Group on Earth Observations (GEO) - becoming the second African
nation (after South Africa) to become part of the GEO initiative, an intergovernmental
organisation comprised of 100 national governments that aims at improv ing the availability,
access and use of EO data and supports decisions and actions based on EO data. “%®
6 Climate Observatory (CSO) Charter: SANSA signed the Space for Climate Observatory (CSO)
Charter: an international platform leveraging EO capabilities and aiming to enhance climate
action through the optimised use of satellite data through international cooperation. 439
6 Europe: In January, the EC announced the establishment of an EU-Africa space flagship
programme, which will focus on (1) innovation and a partnership, (2) space for green transition
and (3) focus on establishing business ecosystems of start -ups and accelerators. 44
From October 24th to 26th, the EU and the African Union (AU) held a first -ever EU-AU Space
Dialogue on cooperation in space, which took place in Senegal. The European delegation (DG
AGrKkaWYA_Ykoi O WwYiUOYGOHULYZ@D: WYGa YJFn'YGOSGIi a i ANYJF
initiatives and strategic partnerships in space v in space for sustainability and development
cooperation, and space applications , incl. a dedicated event on IRIS2 and related cooperation
opportunities with African governments and industr y by 2024.
The space cooperation between Europe and Africa can address global challenges such as
climate change, and disaster management through an effective early warning system and
fishing monitoring. On the sidelines of the AU -EU Dialogue in Senegal , the Senegalese Space
Study Agency (ASES) signed an agreement with ESA to harness the power of space technology
for the socio -economic advancement of Senegal. 4
Also in October, the EU-© Gt Ol Gig'Yaul guoOt GdL'Y§8OOU G F tm¥ignt finaschls Cg L OW'Y (
s5gLbgt OYgLi'Ys gl U YiGaewayl dtixtiees and §Y pad bf [EY -Cliyeria cooperation to

Gt As U0 Lj"2Péskes Angtlier Milestone, Africa in Space, Africa News, May 2023

437 Ghana and Tunisia Sign New Space Cooperation Agreement, Africa in Space, Africa News, June 2023

438 Nigeria Joins the Group on Earth Observations, Africa in Space. Africa News, May 2023

4% SANSA Becomes a Signatory of the SCO Charter, Africa in Space, Africa News, November 2023

440 Eyropean Commission Plans for Africa and Latin America, Spacewatch Global, January 2023

441 ASES to Collaborate with ESA to Leverage Space Technology for Socio -Economic Growth in Senegal, Space in Africa,
October 2023
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support Nigeria to achieve enhanced infrastructure connectivity to support agriculture,
economic growth, health, education, sustainable development and environmental protection

6 U.S: During the 2023 Esri User Conference in the U.S. in July, the Rwanda Space Agency (RSA)
and Esri signed a MoU to launch a partnership and create a framework enabling the provision
of geospatial services to boost social -economic development in Rwanda. The agreement
Litsst I aLiya UO'Y@a 0 Lj'YSi Ljbjépade andl GIS dofutions @og o ¥ écohdrivai LjO Y
development in Rwanda. Moreover, t he Kenya Space Agency (KSA) and TomorrowNow.org
signed an Lol to launch a cooperation to utilise space data to enh ance food security and climate
change adaptation for better agricultur al decision -making in in Kenya. 442

6 China: The China-Africa Cooperation Centre on Satellite Remote Sensing Application was
inaugurated by the Ministry of Natural Resources of China . This programme aims to create a
data-sharing platform and utilise remote sensing technology to monitor natural resources in
coastal zones and mangroves across the African continent. During the inauguration, Egypt's
Space Agency (EgSA) and the Chinese Land Satellite Remote Sensing Application Centre
(LASA), signed a MoU to enhance Egypt's access to remote sensing data, enabling more
informed decision -making 443

Furthermore, Gt A s Nedisiaf™M satellite, scheduled for launch from China end of 2023 was
postponed and launched in February 2024 . EgyptSat-2,Gt A ssedbrid Earth remote -sensing
satellite, was set to be launched also from China in October (postponed launch in April 2024).

Also in October, Nigeria and China cooperated to kick-off the Crop -Watch Programme in
Nigeria. the Chinese agricultural monitoring system, which uses remote sensing and ground
observation data to monitor crops, aims to modernise agriculture and enhance food security in
Nigeria 44

In January, the Republic of Djibouti signed an MoU with Hong Kong Aerospace Technology
Group Limited and Touchroad International Holdings Group to develop an international
commercial spaceport located in the  Obock region. The 5-year $1 billion project will include 7
satellite launch pads and 3 rocket testing pads as well as port infrastructure and highways for
the transportation of aerospace materials sent from China. Djibouti will not be the owner of the
spaceport but will provide the necessar vy land with at least 35 35-year lease. Djibouti will only
receive the infrastructure after a 30 -year co-management contract with Hong Kong Aerospace
Technology, planned to be signed in March v but it faced regulatory hurdles - which postponed
the finalisat ion of the contract. 44

@A YGFn YGLjI GYadt F'Yst 6°Yiut YOt I Lji Y_ Ot-ddangmicDgvelopmedt, dxfiacedriilvidal | Y@GGFn g oLjY
Africa News, July 2023 ; KSA and TomorrowNow.org Join Forces to Enhance Food Security and Climate Change

Adaptation in Kenya, Space in Africa, Africa News, July 2023

443 The China-Africa Cooperation Centre on Satellite Remote Sensing Application Takes Off, Space in Africa, Africa News,

July 2023 ; EgSA and Chinese LASAC Collaborates for Enhanced Remote Sensing Capabilities in Egypt, Africa in Space,

Africa News, July 2023

444 Nigeria Collaborates With China to Commence the Crop -Watch Programme in Nigeria, Space in Africa, Africa News,

October 2023

445 Djibouti Signs MoU to Develop Commercial Spaceport, Spacewatch Global, January 2023 ;: UG Fg o LjYas gL O YAl 0§ 'Yk Lj”
Legal Nightmare, Foreign Policy, April 2023
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2 INDUSTRY AND INNOVATION

2023 saw various developments in industry & innovation,
GUGLUYLGFYIOYIlt gnCAYLgUOt
UU0B0LWYOLjs OLGGCCAYUGFYUUOY
KFFtdzgudGt FYY"GFGFLOWYCHI bTH
themes (1) Green & Sustainable Societies, (2) Security &
Defence, (3) Exploration & Science, as well as in the other
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2.1 Space Industry Highlights & Trends

2023 space industry highlights verticalization (space N

in other industry sectors), developments in in -orbit ’ﬂ)

servicing, a boost in space cybersecurity, updates in O o
"

commercial satellite Conste”ations, and use of space ndustry, Innovation, Green & Sustainahle Security & Defence  Space as an Asse

inance, Worfarce Societies

for green .

2.1.1 Verticalization: Bringing the benefits of space into new economic domains

As space continues to boost other business verticals, three sectors have witnessed the most
developments: the maritime, automotive and biotechnology domains. Some advancements in
energy and terrestrial transport leveraging space also took place in 2023.

Space enters the maritime sector: from maritime surveillance to on -cruise connectivity
Within the maritime sector, progress was made to integrate space connectivity on ships:

Starlink:

6 California-based Anuvu, announced in January the signature of a deal to resell Starlink
broadband services for maritime operations, complementing their current effort to the sector
from their GEO capacities 44

6 Norwegian Cruise Line is currently conducting trials of SpaceX's Starlink internet service on one
of its cruise ships, with intentions to expand its usage to more vessels, as well as other brands
such as Oceania Cruises and Regent Seven Seas Cruises. The p arent company of the cruise
line, Norwegian Cruise Line Holdings Ltd., revealed these trials in April. 447

0 Australian-based Scenic Group, the parent company of Scenic Luxury Cruises and Tours and
Emerald Cruises, added Starlink broadband services to their yacht fleet, as announced in
June.*8

6 Starlink secured another contract within the maritime sector, Hapag -Lloyd will begin
implementing Starlink connectivity across its fleet.  #4°

6 In September, Cunard, a British cruise line, unveiled an agreement to adopt SpaceX's Starlink
internet service throughout its fleet. 45°

6 SES and Starlink also revealed a partnership to provide connectivity for the cruise industry in
September . This involved incorporating Starlink connectivity into SES offerings, with a solution
in the fourth quarter of 2023 providing multi -orbit connectivity, combining medium Earth orbit
and LEO connectivity. 4*

6 Maersk, the Danish shipping and logistics giant, intends to implement SpaceX's Starlink
broadband internet service on over 330 container ships, the company  announced in October.
Having conducted successful trials on more than 30 vessels, Maersk received favourable
feedback from the crew regarding Starlink's performance. 42

6 Announced in October, Holland America Line, a cruise company, is currently upgrading the

internet service on its fleet of 11 ships to SpaceX's Starlink service. It announced that it

446 Anuvu gets deal to resell Starlink to maritime customers amid Telesat uncertainty, SpaceNews, January 2023
447 Norwegian Cruise Line Plans Starlink Deployment, Via Satellite, April 2023

448 Scenic Group Adding Starlink Internet Service To Its Yacht Fleet, Travel Pulse, June 2023

449 Shipping Company Hapag -Lloyd Chooses Starlink for its Fleet, Via Satellite, September 2023

450 British Luxury Cruise Line Cunard is Deploying Starlink, Via Satellite, September 2023

41 SES Teams Up with Starlink to Package Connectivity for the Cruise Segment, Via Satellite, September 2023
42 Maersk to Deploy Starlink on More than 300 Container Ships, Via Satellite, October 2023
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anticipates completing the installation of Starlink  Internet on the remaining five ships in its fleet
by mid -December. 43

Eutelsat:

6 As announced in September , Can Marine Systems partnered with Eutelsat Communications to
acquire satellite connectivity covering the Asia -Pacific region. With this agreement, Can Marine
Systems will have access to Eutelsat Advance, the managed service offering from the operator
that combines capacity from both GEO and LEO satellites. “%*

6 Marlink, a service provider in maritime communications, committed to a multi ~ -year, multi -
million -dollar deal for high throughput Ku -band capacity in GEO on the Eutelsat 10B satellite.
This capacity will cover regions including Europe, the Middle East, Afri  ca, and essential maritime
routes. The agreement between the two companies was announced in October. 4%

6 MediaMobil, a telecommunications firm specialized in internet services provision to remote
areas, has entered into an agreement with Eutelsat Communications for maritime connectivity
services catering to ships and offshore vessels, as announced in November. Eutelsat will furnish
its Advance managed service to establish connectivity for MediaMobil's extensive fleet
comprising over 100 multipurpose, tanker, and offshore construction vessels. 4

OneWeb:

6 OneWeb launched in June an offer for maritime LEO

broadband coverage services. 7

">>> PEREGRINE

6 Announced in June, Kymeta's latest electronically steered
Peregrine u8 LEO terminal became accessible for purchase by
maritime market clients on OneWeb's LEO network. Tailored
for large vessels, ranging from super yachts to commercial Credit: Kymeta
fishing and shipping vessels, the Peregrine u8 LEO terminal

offers enterprise -grade connectivity via OneWeb. Kymeta assures that this new terminal will
facilitate seamless and effortless connectivity for customers, ensuring they can stay connected
at sea as easily as they would on land. 48

6 Aalyria Technologies signed a new MoU with HICO Investment Group,
to invest in innovative technologies within the maritime and logistics
sectors, and aim to deploy around 200 of its optical communications
platforms on commercial ships globally. Aalyriais also developing the
Tightbeam laser terminal, designed to transmit data through the -
atmosphere at speeds of up to 100 Gbps. The overarching objective is Credit: Aalyria
to equip thousands of marine vessels with Tightbeam laser

terminals. 4°

Other telecommunications providers: T e T

6 As reported by Immarsat in November, Tototheo Maritime, a company specialised in satellite
communications and technologies, surpassed 1,000 installations of Fleet Xpress terminals. 460

0 Axess Network secured a new contract in the maritime sector, as announced  in April. Teleserve

P/F, a communications service provider based in the Faroe Islands, will collaborate with Axess

43 Holland America Implements Starlink on its Ships, Via Satellite, October 2023

454 Eutelsat Signs Maritime Deal for Advance Managed Service, Via Satellite, September 2023

455 Marlink Taps Eutelsat for a New Maritime Deal, Via Satellite, October 2023

456 Eutelsat to Supply Maritime Connectivity to MediaMobil, Via Satellite, November 2023

47 OneWeb targets maritime market with expanded satellite coverage, SpaceNews, June 2023

458 Kymeta Releases Peregrine ug8 LEO Terminal for OneWeb Maritime Customers, Via Satellite, June 2023
““Aalyria and HICO Plan to Deploy Laser Communications on Commercial Ships, Via Satellite, October 2023
460 Tototheo Maritime Hits 1,000 Fleet Xpress Installs, Via Satellite, November 2023
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Networks Maritime, a subsidiary of Axess Networks, to provide connectivity services for their
clients' maritime operations in Northern Europe. Axess Maritime will supply a semi  -global
satellite connectivity service to Teleserve's fleet of 14 general cargo  vessels, supporting their
activities in and around the North Sea through a tailored 2 -
beam iDirect Ku network solution. Teleserve will gain access
to Axess Maritime's advanced vessel monitoring portal, which
allows real -time tracking of vessel performance and enables
bandwidth adjustments on demand. 46!

6 South Korean Intellian Technologies and Slovakian Marlink,
which provides managed satellite solutions primarily in the
maritime sector, announced the renewal of their strategic
partnership for another five years. Under this agreement, Intellian will continue supplying
Marlink's end users with hybrid connectivity terminals. The partnership will involve collaborative
product development aimed at enhancing hybrid connectivity soluti ons across GEO, MEO, and
LEO networks. 462

SIGINT and maritime surveillance services were also in the spotlight in 2023:

6 Florida-based Blacksky Technologies and Virginia -based Spire Global announced in May the
offering of a service to monitor ships via satellite. This SIGINT maritime tracking service  utilises
radio frequency emissions to autonomously assign tasks for imagery, identify and categori se
vessels, and maintain ongoing monitoring of changes, by integrating data from Spire and
prompting BlackSky's satellites to capture imagery automatically. 463

o Virginia-based HawkEye 360 announced it had been awarded ¢ YL+ Ful gLu YTl t @YU UOYH ¢
Naval Information Warfare Center Pacific in October. They will share satellite radio frequency
data, and provide analytics and training services to partner nations in Southeast Asia and the
Pacific Islands for maritime surveillance. #6*

Credit: Inmarsat

Space for health: notable developments in space for biotechnology and pharmaceuticals

In the field of biotechnology, there is a growing interest in leveraging space to facilitate
advanced research:

60 Swiss-based SpacePharma, a Deep Tech company
conducting pharmaceutical R&D and manufacturing in
space, announced in April the settlement of their European
presence at the International Space University (ISU) in
Strasbourg, which hosts a dedicated incubator. 45

6 California-based Cedars-Sinai is sending stem cells to the
LisgLOYLugudt FYtFY niGtoyYasgLoO Credit: Cedars Sinai u0YgLju
mission (Ax-2) in May to advance stem cell -based therapies.

These hold promise for addressing age -related conditions, yet their production demands large

gquantities of stem cells, posing a challenge. To overcome this hurdle, researchers in

regenerative medicine seek assistance from the International Space Station (ISS) National

Laboratory. They aim to cultivate substantial amounts of high -quality adult stem cells for

therapeutic purposes. Earth's 2D culture conditions have limited stem cell production due to

their inability to mimic the native human body environment effectivel y. However, the

461 Axess Networks Wins New Maritime Deal With Teleserve, Via Satellite, April 2023

462 Intellian and Marlink Ink Partnership to Collaborate on Hybrid Satellite Solutions, Via Satellite, November 2023
463 BlackSky, Spire roll out space -based maritime tracking service, SpaceNews, May 2023

464 HawkEye 360 gets U.S. Navy contract for maritime surveillance in the Pacific, SpaceNews, October 2023

465 Development Of Micro Labs For Space By SpacePharma At ISU Central Campus, ISU, April 2023
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microgravity environment aboard the ISS facilitates three -dimensional cell growth, closely
resembling natural cellular growth in humans. Leveraging microgravity as a platform offers a
potential solution for enhancing stem cell production, thus improving tr eatments and patient
outcomes back on Earth. 46¢

6 Germany-based Space Origami announced in June planning a mission to send a crystallisation
experiment called DNA Origami to the ISSwith two objectives: crystallising the experiment and
studying how it behaves in space. 7

6 Sierra Space and Redwire announced a partnership for a space station biotechnology platform
in August. The equipment, which will be provided by the last, will be installed on the Large
Integrated Flexible Environment (LIFE) inflatable module from Sierra Space. The objective of
such module would be to serve for commercial pharmaceutical and biotechnology re search
purposes. 468

6 German start-ups Rocket Factory Augsburg (RFA), ATMOS Space Cargo (ATMOS) and Yuri
announced a partnership to develop an end -to-end microgravity service for biotech research
and product development. This initiative , revealed in October, is aimed to be available from
2025 as also an alternative to the ISS laboratory. 4

6 California-based Varda Space Industries announced the launch of their first in -space
manufacturing spacecraft for pharmaceutical drugs in June. Later in the year, the capsule
struggled with the permits for Earth re -entry. 4

o Japanese researchers from 0 UO'Y6 F (i dzOl LiGUAYt TYEgGOgFgLUGO L)Y ndzg FL On
JAXA announced in October the growth of mouse embryos in ; 3
space: an important development that suggests the possibility ‘“/’:D
for humans to reproduce in space. 4*

I

6 In September, Florida -based Redwire announced the successful
3D-bioprinting of human tissue in space on its 3D BioFabrication 5 .
Facility (BFF) on the International Space Station. This supposes Credit: Redwire
an advancement since this bioprinting is not easily done on Earth
due to gravity. 47

6 UK-based BioOrbit, announced in November developing a technology to manufacture cancer
drugs in space. The start -up seeks to enhance the accessibility and convenience of antibody
cancer treatments with a novel approach centred on drug crystalisation. Such drugs can be
administered subcutaneously but protein antibody drugs pose challenges in crystallisation,
yielding low -quality resultson Gg 1 G Ué YOA'Ynt GFt YU UG Lj'YGFYLisgLOYCgLbGFT
to produce superior -quality crystals, offering pote ntial advancements in cancer treatment
delivery. 47

6 South Korea-based pharmaceutical company Boryung, announced the inversion of $50 million

in Texas-based Axiom Space in December 47

466 Cedars-Sinai to Send Stem Cells to the Space Station to Aid in the Advancement of Stem Cell -Based Therapies, ISS
National Laboratory, May 2023

467 Why should we analyse DNA origami in space? Space Origami, June 2023

468 Redwire and Sierra Space partner on commercial space station biotech research platform, Space News, August 2023
iUl O0OY_Ol 8gFYoOGas gL OYLt &5 ¢ F G OLjYC-golighd:nichogravitigGenieérar Bi@ewtGt | Cn 0 Lj'YT 4l Lju 'y
research and product development, RFA, October 2023

479 This Space Factory Will Attempt to Produce Medical Drugs in Orbit, Gizmodo, June 2023

41 Mouse embryos grown in space for first time: Japan researchers, National News Agency of Bangladesh, October 2023
472 Redwire demonstrates bioprinting human tissue in space, SpaceNews, September 2023

473 UK start-up to develop tech for pharma factory in space, UK Research and Innovation, November 2023

474 South Korean pharma invests $50 million in Axiom Space, SpaceNews, December 2022
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6 LambdaVision, a Connecticut -based pioneering drug startup, started to develop the first  -ever
cure for genetic blindness. Their plan involves manufacturing a retina, the tissue at the back of
the eye responsible for converting light into optic nerve signals . To achieve this, lab workers
meticulously deposit 200 ultra -thin layers of light -sensitive protein T
into a polymer mesh. However, this intricate process is challenging Artficial Retiney
to master on Earth. Consequently, LambdaVision has partnered .
with Space Tango and is wo rking closely with NASA , hoping that . ) ;

the k a aeailliged gravity environment will  allow better production

H 475
quality. Credit: LambdaVision

Space for the automotive sector: connected and autonomous cars

The automotive sector is exploring the integration of satellite connectivity in vehicles:

0 Texas-based CesiumAstro announced its collaboration with various car manufacturers to
explore the possibility of launching a LEO constellation tailored for the automotive industry,
devising both a constellation plan and an antenna design  specifically for vehicles. This
collaboration includes, among others, Volkswagen. 47

6 EnSilica and VITES joined forces to provide a beam -former chip for satellite user terminals.
Announced in October, the collaboration will see VITES utilising EnSilica’'s chip in its upcoming
ViSAT-Ka-band terminal. The beam -forming chip from EnSilica is

designed to empower VITES in developing ground -based flat

panel user terminals for satellite communication systems, ‘ .
ensuring both power and cost efficiency. These terminals are w
versatile, cater ing to fixed installations as well as communication -

on-the-move applications, including integration into vehicles for
seamless communication while in motion. 4”7

Credit: VITES

6 UNIO showcased the outcome of a connected vehicle trial featuring a "bridge" device
facilitating the seamless transition of vehicles from 5G to satellite connectivity. In November .
During a live demonstration in Munich, Germany, a vehicle smoothly shifted between 5G data
transmission and satellite connection without any disruptions to the data flow. 478

6 The Chinese company Geely announced the plan to launch 72 satellites by 2025 as a first phase

of its constellation to provide intelligent driving functionality and to enable self -driving for

Galaxy, the new range of electrified and fully electric cars.*®

Space for Energy: supporting renewables and fossil fuel production

In the energy vertical, an American worldwide supplier of Internet of Things (IoT) solutions,

ORBCOMM, revealed in March that FreeWave Technologies, a

company specialised in industrial wireless technology, selected

2 39:2880LjY LjguOCCGuOY UOLUFtCttAY Ut Y OF!
environmental |oT solutions to enhance the effectiveness, eco -

friendliness and adherence to regulations of their remote industrial

operations across the globe. 4

FREEWAVE
+
ORBCOMM'

Credit: ORBCOMM

475 Drug startup aims to cure blindness by developing medications in space, New York Post, December 2023

476 Why the Former CEO of Volkswagen America is Working ~ with CesiumAstro on the Connected Car, Via Satellite, May

2023

4" \ITES Taps EnSilica for Terminal Upgrades, Via Satellite, October 2023

478 UNIO Reports Connected Vehicle Demo with 5G and Satellite, Via Satellite, November 2023

47% Chinese carmaker to launch 72 satellites to assist intelligent driving, ~ Space.com., March 2023 )

B0A ] 00CYdzOY~0dzOl ¢t OLj'Y2 @9: 288 0LjYaguOCCGuOYkt i Yi OLUFt CHtAYut Yy Gutagiu
March 2023
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Orbital Sidekick, a Californian startup company, announced in April  the launching of two small
satellites into orbit, dubbed GHOSt 1 and GHOSt 2, to monitor emissions from oil and gas pipelines
worldwide. These dishwasher -sized satellites are equipped with advanced technology to analyse
various wavelengths of light, enabling them to detec t any potential hydrocarbon leaks from the
pipelines. 48

Oregon-based PacWave, wh ich presented their project at the Ocean Energy Europe 2023 in
September, is using satellite communications to monitor sea status for their solution to the
development of wave power. This initiative is funded by the U.S. Department of Energy (DOE). 482

Globalstar Europe Satellite Services, the European arm of
Globalstar, disclosed in August a collaboration with  INEOS, a
| prominent global petrochemicals company , with operations
spanning 194 facilities across 29 countries worldwide . This
partnership involves utili sing Globalstar's solutions to oversee
and protect the transportation of highly volatile gases via rail
and road across mainland Europe. INEOS Oxide, a division of
INEOS, is implementing Globalstar's Ovinto Sat tracking solution
for monitoring tran sportation activities. 4%

Credit: Globastar

Singapore -based Kumi Analytics, a start -up developing a project management platform for carbon
offsetting, was selected in October for the UK Seraphim Space accelerator . The company was
selected with together with Aquascope, a start -up aiming to provide freshwater intelligence. 48

Tenchijin, a space enterprise endorsed by JAXA, declared their collaboration with various
municipalities across Japan in November to address the urgent challenges in water pipeline
management. This comes as a fourth contract, having municipalities like Fukushima  -shi, Setoshi,
Aomori -shi or Maebashi-shi already partner ed with the company. 48®

In November, t he Ugandan government disclosed their
plans to construct the longest heated crude oil pipeline o
globally, to transport oil from Uganda to the coast of

Tanzania on the Indian Ocean. This pipeline will be [ -
equipped with electrical and fibre - optic cables to supply
heat and enable real -time satellite monitoring to prevent
leaks.&

Credit: Chimp Reports
As announced in December, Indian -based Aumsat

Technologies LLP uses satellite -based radar analytics to tackle water scarcity. They utilise a device
to detect pipeline leaks within 10 -metre -thick concrete and identify water sources up to 60 metre s
underground. 487

481 Newly Launched Satellites Ready To Track Down Pipeline Leaks, JPT.75, April 2023

482 Testing the Promise of Harnessing Ocean Energy with Satellite Technology, SpaceNews, April 2023

483 Globalstar Reveals Details of Petrochemicals Deployment, Via Satellite, August 2023

484 Seraphim unveils the 10 startups in its twelfth space accelerator, SpaceNews, October 2023

485 Tenchijin Expedites Collaborations with Municipalities to Address Global Water Pipeline Management Challenges,
Business Wire, November 2023

486 ganda to Use Satellites to Secure 1,443 -km Heated Oil Pipeline, Chimp Reports, November 2023

487 Using satellite technology to combat water scarcity in India, Prevention Web, December 2023
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Space for transport: space is entering the aviation and railways sectors
Satellite connectivity services for the aviation sector is becoming commonplace:

American -based CesiumAstro announced in March the creation of a new multi -beam flat panel terminal
for aviation, venturing into in -flight connectivity. This is the first user terminal for the aviation market from
the company . The terminal can accommodat e multiple Ka -band constellations and tracks numerous
satellite beams facilitating smooth handoffs to execute make -before -break connections. 4%

American Delta Air Lines announced in November selecting Hughes Network Systems to provide
in-flight connectivity for around 400 Boeing 717 and regional jets serving North America, marking
f 0t UOLj0 YT-fiokaljineYm flight @dnnectivity deal. “8°
Aerolineas Argentinas announced in November choosing Intelsat to
deliver multi -orbit in -flight connectivity service across eighteen Airbus
A330 and Boeing 737 MAX aircraft. Intelsat stated that the partnership
will make the airline the first one in Latin America to deploy their latest
electronically steered array antenna for in  -flight connectivity. 4% SRR

Canadian Porter Airlines, announced in October the extension of its RS ot e
collaboration with Viasat for in -flight internet services. A further set of 20

Embraer E195-E2 jets will be equipped with Viasat hardware, in addition

to the initial 30 jets that already feature the internet service. 4t

Credit: Porter Airlines

Starlink has secured several agreements for its Starlink Aviation service:

6 InJanuary, Latvian airline airBaltic announced their intention to equip their Airbus A220  -300 fleet
with Starlink connectivity systems. 492

6 Japanese Zipair Tokyo announced in the same month the signing up to Starlink services to
provide onboard connectivity to their passengers. 4%

6 Air New Zealand announced in December partnering with Starlink to provide onboard Wi -Fi. By
late 2024, they will commence with its installation on an ATR domestic aircraft, initiating a trial
phase that will last from four to six months. Following the tria |, Air New Zealand intends to
ONnUOFNnYGUOYULOYH TYaug!l CiFbYkFuolOl FOuYgLIl t LjLj'Ytu LjYT COO

6 In October, Qatar Airways announced selecting Starlink to provide passengers with in  -flight

connectivity, including Wi -Fi speed of up to 350 megabits per second for gaming, VPN access

and sports streaming among others. 4%

Terrestrial transports , including railways , are also exploring the use of space systems:

The Hybrid Space -Ground Communication Network for European Rail Systems project kicked off in
January by a consortium formed by Airbus Defence & Space, DB Engineering & Consulting, SNCF and
RHEA System, with the European Space Agency (ESA). The project, co -funded by French Space Agency
CNES and German Space Agency DLR, aims to develop an integrated solution for satellite  -terrestrial
operational communication services for safety -critical operations. Such a solution targets the German
Deutsche Bahn (DB) and t he French Société Nationale des Chemins de fer Francais (SNCF). 4%

488 CesiumAstro Jumps into IFC Market With New Phased Array Antenna, Avionics International, March 2023

489 Hughes Lands Delta Deal to Connect 400 Regional Jets, Via Satellite, November 2023

40 Intelsat and Aerolineas Argentinas announce in -flight connectivity first, Developing Telecoms, November 2023

41 porter Airlines expands Viasat commitment for 20 more E195 -E2 jets, Paxex.aero, October 2023

492 AjrBaltic equipara toda su flota con Starlink de SpaceX, EnElAire, January 2023

Wz s gFOLYGGs gGl YLjdt FL'Yis YTt YasgLOdoLjvaug!l CiFpbwyYyrCitUOU_CtI gCwWYz§F
4% Ajr New Zealand partners with Starlink for onboard wifi, Airport Technology, December 2023

4% Qatar Airways Selects Starlink to Enhance In -Flight Experience with High -Speed Internet Connectivity, Qatar Airways, October 2023

4% RHEA Contributes to a Secure Space -Ground Communication Network for European Rail Systems, Rhea Systems, April 2023
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2.1.2 Developments in in -orbit servicing and in -orbit assembly

In-Orbit Servicing (I0S) gained traction in recent years : extending satellite lifespans
and functionalities. I0S involves one spacecraft supporting another in orbit, offering
services like refuelling or repairs. In -orbit
assembly combines modular platforms to
create new objects, while in -orbit manufacturing uses
techniques like 3D printing to build components directly in
space, reducing reliance on Earth -based materials. 4%

Space as an Asset

IOS services can be divided into: Active Debris Removal,
Refuelling , Docking & Rendezvous and Proximity Operations,
In-space Manufacturing & Assembly, and Last Mile Delivery.

Credit: Blue Origin

Active Debris Removal (ADR)

ADR can be defined as the process in which a space system is being captured to relocate it to a
graveyard orbit or to accelerate its atmospheric re -entry at the end of the Ljgu OCC G Th80 Lj'YCd T C
involves the capture of a noncooperative object. 4%

Swiss company ClearSpace leading European activities in ADR:

6 In February, the Swiss company ClearSpace completed its first programme review with ESA,
advancing its mission to remove large debris from Earth orbit. With  the successful development
of a four-armed capture system for its robotic satellite, ClearSpace secured full funding for
detailed satellite design and procurement, aiming for  a potential launch by 2026. This progress
Gg Lj'Yl t CLju Ol O miMénASafigs¥inancing round to accelerate sustainable space use
through collaboration with industrial partners.  4°

6 In April, ClearSpace and U.S. company LeoLabs signed a MoU to collaborate on fostering a safe

and sustainable space ecosystem. The MoU solidified their intent to build upon previous

collaborative efforts and explore new initiatives to promot e space safety and address

challenges posed by space debris and traffic management. 5%

6 In May, ClearSpace and Arianespace agreed to launch ClearSpace -1 with the Vega C launcher
in late 2026. The spacecraft will perform a test in a sun-synchronous drift orbit before capturing
and deorbiting the piece of debris. 5%

6 In June, ClearSpace completed the System

Requirements Review for its CLEAR Mission

assessing technical requirements and

investigating G UO'Y Ljg i OCCG U 00 Lj'Y Tttt
and operational objectives. The next step in the
development of the mission is the Preliminary

Design Review. %2

Yy

Credit: ClearSpace

47 ESPI Report 87 v On-orbit Servicing, Assembly, and Manufacturing: State of Play and Perspectives on Future Evolutions
v Full Report, ESPI, October 2023

498 1hid.

4% Revolutionary Space Debris Removal Mission Advances to Next Phase, clearspace.today, February 2023

%00 ClearSpace and LeoLabs partner to advance a safer, more sustainable space environment, clearspace.today, April 2023
%01 Arianespace to launch the first active debris removal Clearspace mission with Vega C, Arianespace, May 2023

%02 ClearSpace reaches key milestone in the development of the national UK debris removal mission, clearspace.today,
June 2023
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Other European companies are developing and launching space safety missions:

6 In March, Astroscale UK launched the COSMIC mission with the UK Space Agency and 10 UK -
based partners. COSMIC builds upon Astroscale's ELSA -M servicer, which was developed
under the Sunrise programme with the European and UK Space Agencies, along with OneWeb,
and aims to remove two defunct British satellites from LEO by 2026, enhancing robotic debris
capture. The spacecraft, equipped with a robotic arm, will safely  capture and release satellites
into lower disposal orbits for re -entry.5%

Astroscale COSMIC UK ADR Mission Concept of Operations @
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Credit: Astroscale

6 InJune, French start-up Aldoria (formerly Share My Space) partnered with Astroscale Japan to
optimise attitude assessment of space objects in LEO, crucial for in  -orbit rendezvous. Aldoria’s
expertise in orbital object attitude analysis, using ground -based sensors provided optical data
to characterise rotation rates and tumbling axis, enhancing Astroscale's collision prevention
capabilities. 504

6 InJune, CNES awarded French company Dark a contract for the world's first private emergency
interception simulation. Dark's Interceptor system aims to capture large debris like rocket
bodies in any orbit within six hours. CNES selected a rocket body from a list of 50 objects
needing urgent removal from orbit. Dark targets a 2026 maiden launch for its Interceptor rocket
and has initiated engine testing. 5%

6 In November, Airbus launched the (Detumbler wdevice to prevent satellites from tumbling at

the end of their operational life. Developed with support from CNES, it stabilises satellites using

a central rotor wheel and magnets interacting with Earth's magnetic field. Scheduled for testing

in early 2024, it aids future missions, particularly in ADR efforts .50

%03 Astroscale on course for first UK national mission to remove space debris, Astroscale, March 2023
504 Astroscale x Share My Space, Aldoria, June 2023

%05 Dark and CNES are preparing the future of space protection and security, Dark, June 2023
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American start -ups are developing technology for ADR with contracts from NASA:

6 In August, TransAstra secured an $850,000 NASA contract
to develop an inflatable capture bag for orbital debris. This
bag is flexible for various -sized objects and does not
require  docking. Collaborating with  ThinkOrbital,
TransAstra proposes transporting captured debristo an  in-
orbit processing plant for inspection, repair, and reuse,
addressing space debris and promoting in -space
manufacturing and construction for space exploration and ) Credit: TransAstra
national defen ce.®"’

6 In September, UK start -up Turion Space secured £5 million contracts from NASA, the Space
Force, and the Air Force. Supporting in -orbit mobility and debris removal, Turion aims to
enhance Earth orbit's economic capacity through responsive Droids. Plans incl ude launching
Droid-2, the first docking mission, in October 2024. Turion plans a larger central craft, the
Mothership, to host multiple micro -Droids for reconnaissance and debris removal. 508

Refuelling

Satellite refuelling refers to the process of replenishing propellants and other consumables

onboard satellites while they are in orbit . This enables the extension t T Y ¢ Y Lj§apedaiiatia u OO0 Lj'Y
lifespan to maintain its orbit, adjust its position, or perform other manoeuvres as needed. It can also

involve replenishing other consumables such as coolant, for maintaining optimal temperature

conditions 5%

European companies are developing projects for in -orbit refuelling:
o kKFY8gAWY akyY§gGgl nOnYi UgCOLjY COF G ¢ ‘vissgriicho gaaf. = , YOl CC
Italy's space sector 0 Lj'Y{ F dzOLju © O F uregdwary fuhdili thaley Aldhi@ Space is leading a
consortium, which includ es Leonardo, Telespazio, Avio, and D -Orbit, for the project scheduled
to launch by 2026. The initiative aims to extend the satellite lifespan using an autonomous
robotic vehicle, addressing the demand for satellite services in navigation, connectivity,

weather forecasting, and environmental monitoring through various robotic operations on

existing satellites.

3 Leonardo is developing a dexterous robotic arm for these operations, in partnership with
SAB Aerospace, the Italian National Institute for Nuclear Physics, and the Italian Institute of
Technology.

3 Telespazio, together with Altec, will handle the ground segment design, development, and
validation for the mission.

3 Avio will contribute to the project by designing and developing the Orbital Support Module
and Propulsion for orbital stages.

3 D-Orbit will manage activities related to the target satellite platform and the refuelling
system 50

07 TransAstra claims NASA contract for debris capture bag, SpaceNews, August 2023

%08 Turion Space Wins Six NASA and USAF Contracts, Payload, September 2023

509 Op. cit. ESPI Report 87

*10 Firmato il contratto ASI -Thales Alenia Space per la prima missione italiana di in orbit -servicing, ASI, May 2023
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6 In September, The Exploration Company (Germany) and
Spaceium (Canada) partnered to develop lunar and deep
space exploration missions. Spaceium's in -orbit service
station will refuel NYX spacecraft with cryogenic fuel,
enhancing its lunar mission capabiliti es. In return, NYX will
serve as Spaceium's primary servicing platform for its 2026
mission. 5

o 3 e "
Credit: The Exploration Company

U.S. companies and agencies are involved in programmes and missions for in-orbit refuelling:

6 In the beginning of 2023, Galactiv unveiled the Active Space Servicer, a fleet of spacecraft
designed for swift intervention in GEO. This service addresses satellite fuel depletion and repairs
while mitigating space debris. Equipped with proven technologies, each spacecraft offers
reliability and versatility, with refuelling capabilities and a modular design for reusability and
easy repair.52

6 In February, DARPA, Northrop Grumman, and the
U.S. Naval Research Laboratory launched the
Robotic Servicing of Geosynchronous Satellites
(RSGS) spacecraft. Operating in GEO, RSGS is the | swiss
first general-s Ul 5+ LjO'Y @LjO!I dzi L Ol
rendezvous, repair, and refuelling missions.
Equipped with precision robot arms, RSGS aims to
rendezvous with troubled satellites, offering vital
repair and refuelling capabilities. NRL's robotics development initially focuses on a single
servicing vehicle, with the potential fo r multiple RSGS vehicles. 5*

Robotic Servicing Vehicle (RSV) & Envisioned Missi

Dexterous
Robotic Arms & LA Coreeet

Technology Inspection
(DARPA)
° I LA
7

@D —

Credit: DARPA

6 In May, Impulse Space and Orbit Fab announced a collaboration for a hydrazine refuelling
demonstration mission in GEO. Utilising Impulse Space's Mira orbital service vehicle as the
hosting platform, the mission seeks to develop commercial orbital refuelling services. The USSF
Tetra-5 spacecraft will be refuelled with up to 50  kilogrammes of hydrazine using Orbit Fab's
fuel depot featuring RAFTI refuelling port. 514

6 InJuly, the Space Force, in collaboration with industry partners,
accelerated efforts to develop satellite servicing capabilities,
including in -orbit refuelling. The Tetra -5 experiment, set for
launch in 2025, aims to demonstrate hydrazine refuelling in
geosynchronous orbit. The goal is to equip military satellites
with sustained manoeuvrability by 2028, ensuring their agility
and effectiveness in an evolving space domain. 5%

6 In September, Astroscale U.S. collaborated with the USSF to co -invest $25.5 million in an in -

orbit refuelling vehicle, with Astroscale providing $12 million. The initiative aimed to develop a

prototype vehicle capable of refuelling satellites within 24 mon  ths. The Astroscale Prototype

Servicer for Refuelling (APS -R) used a refuelling port from Orbit Fab, demonstrating potential

for commercial -off-the -shelf solutions. 5

Credit: Orbit Fab

1The Exploration Company and Spaceium: A Pioneering Partnership for Moon Missions and In  -Orbit Refueling, Spaceium,
September 2023

°12Introducing Galactiv's Active Space Servicer, Galactiv, March 2023

13 Space Robots Prepare to Grapple and Repair Satellites in Orbit, Communications of the ACM, February 2023

514 Orbit Fab selects Impulse Space to support GEO refueling mission, Impulse Space, May 2023

515US Space Command says it needs more maneuverable satellites, Ars Technica, July 2023

516 Space Systems Command awards $25.5 Million Contract to Astroscale U.S. Inc. for advancement of Space Mobility and
Logistics capabilities, Space Systems Command, September 2023
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Docking & Rendezvous and Proximity Operations (RPO)

In-orbit servicing missions usually involve several steps, which can vary depending on the mission.
Among these, there are:

Rendezvous: the series of actions taken by the Servicer Spacecraft to transition its orbit from the
departure of the previous customer or its parking orbit to the desired rendezvous orbit by
conducting an orbital transfer or manoeuvres to reach the location of the r  endezvous.

Docking : the servicer spacecraft approach es and establish es physical contact by docking with the
serviced spacecraft through a dedicated interface or using another component to provide a service.
Docking enables the servicer and the serviced spacecraft to exchange data, power, and
components, and provide services such as refuelling, repair, reconfiguration, recharging, station -
keeping, etc. %7

GliltsOgF YLt ©5 gF G OLj0 Yn OdzOCt s @OFULjYGF YAt LbGFt YgFnYadz X
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In February, Lithuanian -based Blackswan Space secured three contracts from ESA to enhance
the GRALS facility at ESTEC, Netherlands. GRALS aids in R&D for space missions involving
rendezvous, docking, and planetary landings, using robotic arms and a 33 -metr e linear track for
hardware -in-the-loop tests. Blackswan Space will develop an open -source 3D model of a
geostationary satellite to advance technology for rendezvous, docking, berthing, and capture. 518

In October, the Italian Tyvak International s.r.l., a subsidiary of Terran Orbital Corporation,

LIOLGI On'Yg ' Yu_ é, YBUCCHY FYLYFul gLuYTIt aYGa é&dwit Adzgb YGi
servicing missions deploying a nanosatellite from Space Rider. The nanosatellite will

demonstrate in -orbit servicing capabilities by conducting proximity operations around Space

Rider. The contract involves collaboration with Italian industries and research institutions,

including the Polytechnic University of Turin and th e University of Padova 5%°

U.S. companies and start -ups are developing projects for docking and rendezvous systems:

As announced in February, Redwire Corporation
collaborated with Starfish Space for the Otter Pup
satellite docking mission. Redwire supplied its
ARGUS space domain awareness camera,
facilitating the first docking of two commercial
satellites in LEO. The ARGUS system aided Otter
Pup in precisely determining its docking target's
position. Redwire also had the option to remotely
install its Cerebro Resident Space Object tracking Credit: Starfish Space
software into the ARGUS system, demonstrating

space domain awareness for the U.S. DoD. 52°

In April, Lockheed Martin achieved a successful in -orbit demonstration of its In -space Upgrade
Satellite System (LM LINUSS). The system, featuring two LM 50 12U CubeSats, showcased
automated RPO capabilities for precise manoeuvring across multi  -satellite ¢ onstellations. This
achievement validates manoeuvring capabilities for future space upgrades and servicing
missions.5!

17 CONFERS On Orbit Servicing (OOS) Mission Phases, CONFERS, October 2019

518 Blackswan Space wins 3 new contracts from ESA, Blackswan Space, February 2023

*1° Terran Orbital awarded $4.7 million contract by European Space Agency, October 2023

520 Redwire Partners With Starfish Space For Otter Pup Satellite Docking Mission, Announces Space Domain Awareness
Demo Mission Opportunity, Redwire Space, February 2023

%21 ockheed Martin CubeSats Successfully Validate Essential Maneuvers For On  -Orbit Servicing, Lockheed Martin, April 2023

European Space Policy Institute (ESPI) 115


https://www.satelliteconfers.org/wp-content/uploads/2019/10/OOS_Mission_Phases.pdf
https://www.blackswan.ltd/2023/02/14/blackswan-space-wins-3-new-contracts-from-esa/
https://terranorbital.com/terran-orbital-awarded-4-7-million-contract-by-european-space-agency/
https://ir.redwirespace.com/news-events/press-releases/detail/78/redwire-partners-with-starfish-space-for-otter-pup
https://ir.redwirespace.com/news-events/press-releases/detail/78/redwire-partners-with-starfish-space-for-otter-pup
https://news.lockheedmartin.com/2023-04-18-Lockheed-Martin-CubeSats-Successfully-Validate-Essential-Maneuvers-for-On-orbit-Servicing

o7

6 In July, Astro Digital U.S. partnered with Astroscale Japan to
integrate Astroscale's Generation 2 Docking Plate into Astro
Digital's modular satellite bus. This aimed to enhance end -of-life
servicing capabilities and promote responsible satellite operations.
The Astroscale Docking Plate enables secure docki ng with in -orbit
servicing spacecraft, facilitating satellite relocation or safe
disposal.52

6 In December, Orbit Fab partnered with Australian -based Space
Machines Company (SMC) to enhance docking capabilities for Credit: Astroscale
SMC's Optimus Orbital Servicing Vehicle. By equipping spacecraft

with fiducial markers, akin to QR codes, the collaboration aims to simplify high -speed orbit
docking. These markers assist docking algorithms in accurately orienting the docking vehicle,
facilitating safe and efficient rendezvous, docking, and refuelling o perations in space. 523

6 In December, Rogue Space Systems Corporation secured its first confidential in  -orbit service
contract with a commercial constellation operator, undisclosed. The contract involves locating

a satellite deployed from SpaceX's Transporter 9 mission and establishing communication and
operations. Rogue's Mission Operations team will collaborate with the customer's ground
station partner and satellite bus provider. 5

6 At the end of 2023, DARPA selected Firefly
Aerospace to craft an analytical framework for in -
orbit spacecraft hubs within the LunA -10 study.
These hubs aim to expedite cislunar services,

shortening mission response times. Firefly's L u n A -.I D

10-year Lunar Architecture

framework will enable sp acecraft docking and on -
demand services like propellant and payload
transfers. Their Elytra vehicles stationed at these
hubs will provide responsive mission services for Credit: DARPA
tasks such as payload delivery and orbital

transfers.52%

China also completed a docking mission for its Tiangong Space Station:

6 In June, China's Tianzhou-5 cargo spacecraft re -
docked with the China Space Station after over a
month of independent flight, as confirmed by the China
Manned Space Agency (CMSA). Carrying six months'
worth of essential supplies, including propellant and
science facilities, the spacecraft delivered its cargo
before detaching to make room for its successor,
Tianzhou-6. It operated solo for 33 days before re -
docking with the Tiangong. 526

Credit: CMSA

22 Lja 1t YAGt GugCYGAll gLOLj'Y@OLjst FLjGI COYaguoOCCiudY2zsOl gudt FLIYGGuUY Lju
Integration, Astroscale, July 2023
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524 Rogue exercises its satellite operation skills to assist constellation owner, Rogue Space Systems Corporation, December 2023

525 Firefly Aerospace Selected to Support DARPA LunA -10 with Framework for On -Orbit Spacecraft Hubs, Firefly

Aerospace, December 2023

526 Tianzhou 5 reconnects with Tiangong space station, China Daily, June 2023
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In-space Manufacturing & Assembly

The capabilities of assembly and manufacturing in space represent advancements in space
exploration and utilisation:

Assembly involves the bringing together of individual parts or components in space to form a single,
functional structure. This allows for the creation of larger structures that would be impractical or
impossible to launch in one piece due to volume constraints. The ability to assemble components
in space unlocks numerous possibilities, such as constructing habitats in locations beyond LEO and
assembling large telescopes and platforms. It overcomes limitations imposed by rocket fairing
volume, enabling the realisation of ambitious space projects.

Manufacturing entails the fabrication of components or structures directly in space as needed. This
provides greater adaptability in responding to unforeseen challenges and reduces the need to pre -
launch all components. It enables the production of complex structures w ithout the constraints of
Earth-based manufacturing and transportation. 5%

In 2023, the U.S. and Europe developed programmes forin  -space manufacturing & assembly:

6 In March, the USSF awarded U.S. Arkisys a $1.6 million contract to
showcase robotic satellite assembly. The project, part of a
SpaceWERX SBIR contract, involves assembling a three -axis
stabilised satellite using Arkisys' Port Module robotic arm.
Collaborat ors Novawurks, Motiv Space Systems, Qediq, iBoss, and
Texas A&M University demonstrated ground assembly with
Novawurks Slegos modules, highlighting diverse capabilities. 528

6 In August, German DCUBED announced plans for a 2024
demonstration of in -space manufacturing, which will produce a
30cm high 3D printed truss structure. DCUBED aims to pioneer
larger space structure manufacturing, with future plans forin  -orbit
experiments and mission demonstrations by 2026. 52

Credit: Novawurks

Last Mile Delivery

Last Mile Delivery can be defined as the transport of a spacecraft from the separation phase of the
launch to the final orbital destination using e.g., an Orbital Transfer Vehicle (  OTV), which provides
relocation or last -mile delivery services .5%°

In 2023, the Italian D -Orbit has been one of the most active in the OTYV field:

6 In April, D-Orbit launched Guardian, the 10th mission of their ION
Satellite Carrier (ION) OTV. Deployed into a 500 kilometre polar orbit
by a Falcon 9 rocket on April 14th, ION is designed for satellite
deployment and orbital demonstrations. Guardian hosts various
payloads, including Kepler's CubeSats, Visiona's VCUBL,
EPICHyper-1 by AAC Clyde Space, SCORPIO for electronic
intelligence, and MicroCMG by VEOWARE 53! ;/

o InJune, D2 1 I GUYCYGUFLUOnYY It dzOYUuUO Y=
mission using the ION OTV. Lifted off on June 12th, from Credit: D-Orbit

527 Op. cit. ESPI Report 87

528 Arkisys and partners to show how they would build a satellite in orbit, SpaceNews, March 2023

529 DCUBED announces world -firstin-Ljs g L O'Y8gFaTgLull GFt YnOot FLjgl gudt FWwYUGt UCGtr UadFt Y
DCUBED, August 2023

530 Op. cit. ESPI Report 87
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Vandenberg Space Force Base by a Falcon 9 rocket, ION entered a 525 kilometres Sun-
AAFLUIYFHOLY2I T GUué YOgOOnYpagdzdzZA'Yaldot FoWwyYuUoZYadLjLjGt |
and EPICHyper-2, Spei Satelles, Outpost's Mission 1, NaviLEO, ODIN-DU1 by ODIN Space, UKRI

SWIMMR-1, and AlbaPod 6P PocketQube satellite deployers 532

6 In December, D -Orbit signed two launch service contracts with South Korean start  -up TelePIX.
These contracts aim to launch and test TelePIX's On -Board Processor (OBP), Tetraplex, to
enhance on-board processing capabilities. D -Orbit will oversee the technic al guidance,
transportation, integration, and launch of Tetraplex using its ION Satellite Carrier. The contracts
include in -orbit demonstration services to validate Tetraplex's performance and improve
satellite operations 5%

asgFGaLUYLt ©5 gFGOLjYs gl UFOI On'Yut 'Yr Li'YDg in OF

In September, UARX Space and Sener joined forces to develop
Spain's maiden OTV, aiming for enhanced reliability and precision
in orbital missions. The collaboration marks a step in the OSSIE
spacecraft initiative, streamlining orbit exploration. The
partne rship bolsters UARX's growth strategy, with the OSSIE OTV
set for launch in June 2025, accommodating payloads from across
the globe. 53

Credit: Sener

U.S. companies developed missions and projects to invest in OTVs:

6 In January, Atomos Space closed a $16.2 million Series A investment round for its space
tugboats. The investment aims to support the completion of its demonstration mission
showcasing docking and towing capabilities. The company focuses on developing OTVs to
manoeuvre satellites efficiently in space, reducing operational costs by eliminating the need for
extensive navigation capabilities onboard the sate llites themselves. %

6 In July, Atomos Space announced its inaugural demonstration mission aboard SpaceX's
Transporter -10 in Q1 2024, a crucial step in establishing its presence in orbital transfer services.
The mission will deploy two spacecraft: the Quark OTV and the Gluon target vehicle. Atomos
aims for a vertically integrated approach, designing and manufacturing both vehicles, with
plans for Quark Mark IlI's development post -demonstration. 5¢

6 In August, Firefly Aerospace introduced Elytra, a new line of orbital vehicles, offering
comprehensive mission services for commercial and government clients. Debuting with a 2024
mission aboard Firefly's Alpha rocket, Elytra
OFUGFLOLYUUOY Lt ®s§gFAalj
dzOUG L COLjwY GuGuUY G851 t dz
scalability. Comprising three models v Dawn,
Dusk, and Dark v Elytra caters to diverse orbital
requirements, extending missio n lifespan,
mitigating space debris, and ensuring rapid,
affordable, and reliable deployment. 5%

Credit: Firefly Aerospace

%32 D-Orbit Launches 11th Orbital Transportation Mission in Three Years, D -Orbit, June 2023

533 D-Orbit and TelePIX Announce Contracts for the in -orbit testing of Tetraplex, D -Orhit, December 2023

534 UARX and Sener have partnered to work on OSSIE Orbital Transfer Vehicle, UARX Space, September 2023

%35 Atomos tows a $16M load of funding to create tugboats in space, TechCrunch, January 2023

536 Atomos Space books launch to demonstrate rendezvous, docking and refuelingin  -orbit, TechCrunch, July 2023
537 Firefly Aerospace Debuts Elytra Orbital Vehicles with Enhanced On  -Orbit Mobility and Services, Firefly Aerospace,
August 2023
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2.1.3 Space cybersecurity in high demand

In 2023, cybersecurity solutions were in high demand in the space sector to protect space systems
and companies against a skyrocketing number of attacks. According to the French market
intelligence company CyberInFlight, 250 publicly disclosed cyberattacks on space systems can be
traced back since the 1970s, 90 of which happen ed in 2023 alone.®®® This likely remains a low
estimate as many attacks are not made public.

According to Northern Sky Research's "Satellite and Space Cybersecurity Markets" report, $33.2
billion of cybersecurity revenues are expected to be generated in the next ten years in the
commercial segment. 53°

Current space cybersecurity solutions seem to be oriented toward the Zero Trust approach, which
considers that no user can be trusted by default, that verification needs to be carried out explicitly,
access privileges should be as limited as possible, and always assuming breaches. 54

New commercial space cybersecurity solutions developments in Europe

In Europe, several companies released products dedicated to space cybersecurity and signed
contracts with the industry and space agencies in 2023 with major milestones.

The Belgian company RHEA Group hit several key milestones in 2023:

I On January 9th, the Dover Pathfinder satellite, designed by RHEATech Ltd ., was launched on
board the Virgin Orbit jet. The satellite aims to maintain PNT capabilities in case of cyberattack.

In case of jamming, the satellite can jump to another frequency and ensure the integrity and
availability of PNT signals 5%

1 In March, RHEA System S.p.A., announced it would support the Italian company Argotec in the
design and implementation of the security strategy of the Italian EO constellation programme
IRIDE, which will include end -to-end protection on the space and ground segments. RHEA will
provide its cybersecurity e xpertise and take part in the preparation and maintenance of the
Security Management Plan 542

1 In April, the French Institute for Technological Research (IRT) in partnership with RHEA Group,
the French Space Agency (CNES), the National Centre for Scientific Research (CNRS), the
Systems Analysis and Architecture Laboratory (LAAS), the Air and Space M ilitary School,
MyDataModels and Thales Alenia Space France, launched its Cyber Space Simulation Project.
RHEA Group is responsible for the technical coordination of the project and will provide its
cyber-range solution CITEF to develop a highly realistic  simulation of a space system to
simulate cyberattacks and detect security flaws. The project is expected to be finalised in
2026.5%

The Swiss company CYSEC also reached significant milestones:

6 In April, CYSEC organised the third edition of the CYSAT conference, dedicated to space
cybersecurity, at Station F in Paris. During the conference, ESA set up a satellite test bench to
demonstrate the hack OPS -SAT, a nanosatellite operated by the agency for demonstration
purposes. Thales showcased its takeover of the satellite by exploiting vulnerabilities. This was
a demonstration in which both Thales and ESA cooperated and exchanged information about

538 CyberInFlight at Cyber Reslience in Space Workshop, Brussels, Belgium, 8 February 2024

%39 Space Cybersecurity, Current State and Future Needs, NSR, April 2022

540 Zero Trust Architecture, NIST, August 2020

%41 World -First British Satellite to Counter £1 Billion Cyber Hacking Threat, RheaGroup, January 2023

%42 RHEA Supports Italian Earth Observation Satellite Constellation for IRIDE, RheaGroup, March 2023

543 Cyber Space Simulation Project Launch v RHEA Takes Lead of Technical Coordination, RheaGroup, April 2023
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OPS-SAT, with ESA always remaining in control of the system and isolating the ground
infrastructure from actual operational missions 54

6 In November, CYSEC successfully tested its ARCA Satlink product in orbit, which enabled to
validate the space component of the product, secure sensitive TMTC data, and gain
commercial maturity. 3% Arca Satlink is a software that provides end -to-end protection of TMTC
and payload data to encrypt, decrypt, authenticate and verify, frames, to manage key lifecycle
and virtual channel configuration and implement s the Space Data Link Security (SDLS)
protocol. 54

6 Also in November, CYSEC and ESA launched a competition as part of the Programme for

Userbase Enhancement (Push). It called for ideas from companies looking to use satellite

technology and services to improve their business. As part of the competition, ESA  and CYSEC

are looking to promote security and offer free of charge the tailoring and testing of CYSEC ARCA
AgUuCUEFbOLYLt Chudt FYt FYGUOYg! LUWaOLUGG!I OYt TYGUOYLt 50

O
O
O O &

¢ 9%

0‘0
9% ‘
OeOe®
0‘0‘0
ARCA SAT Flight Software Flight Software ARCA SAT

) ) B )

On-Board Computer Payload Data Handling Unit
¢
Telemetry and Payload Data
Telcommand
(TMTC) Mission Control ARCA SAT
Software

e ‘ e
\j.- < ‘p\\ =
O “

Cloud Infrastructure

CYSEC's ARCA Satlink (Credit: CYSEC)

With the mounting demand for space cybersecurity solutions, some cybersecurity companies are
also looking to enter the space sector in this vertical. For instance, in October British company
Corero Network Security signed its first contract with an undisclosed global satellite service
provider. The contract accounts for $500,000 and will provide the satellite company with ultra -low
latency DDoS protection on its network of ground stations. 548

While many companies are recording higher sales and developments in space cybersecurity
products, some companies are deciding to let go of this vertical. In May, the British company Arqit
hired financial adviser Silverpeak to sell its space division, which includes an unfinished quantum
encryption satellite, patents, intellectual property, and several contracts worth about $65 million.

Yet, Argit declared it sees demand for quantum encryption in  crease.>*®

%4 Thales Seizes Control of ESA Demonstration Satellite In First Cybersecurity Exercise of Its Kind, Thales Alenia Space,
April 2023

545 Arca Satlink Successfully Tested in Space, Cysec, 2023

%46 Arca Satlink, end -to-end protection of TMTC and payload data, Cysec, 2023

%47 ESA Push :(Programme For Userbase Enhancement) Theme 1: Satellite as a Service with Arca Satlink, Cysec, 2023
548 Corero Network Sec. - Significant New DDoS Protection Contract, Corero Network Security PLC, October 2023

549 Argit launches sale of satellite division, Space News, May 2023
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The space industry in the United States sees value in Zero Trust

In the United States, one of the market leader s in space cybersecurity SpiderOak hit many
milestones in 2023. SpiderOak is developing one software called OrbitSecure, which provides Zero -
Trust end -to-end security by embedding airtight security into commands and data using secure
data compartments. It integrates a private blockchain an  d lightweight authority protocol.

) ORBITSECURE

SECURE COMMAND AND CONTROL
UNTRUSTED
COMMERCIAL
SATELLITE

DECRYPT “SDC” WITH SHARED KEY
<(ROTATE SOLAR PANEL 5° DEGREES)>

NEAR PEER

TRUSTED %% m CREATE S [SECURE DATA COMPARTMENT)
MISSION  {f e WITH UNIQUE KEY
: <[ROTATE SOLAR PANEL 5° DEGREES)>

UNTRUSTED
GROUND-STATION

SpiderOak's OrbitSecure (Credit: SpiderOak)

6 In January, SpiderOak announced the closing of a $16.4 million Series C funding round led by
Empyrean Technology Solutions and involving Method Capital and OCA Ventures. 5%

6 In March, SpiderOak announced the signature of a partnership with the national security space
Lit Chudt FL'YLt 85 gFAY~GFxUOLuYut YGafFuoOotl gudyvasinlOl2gbil
514 dzinOnYut Y~GFx0OLjuOL'YLGLjut 2épthtgsting-abddrassésmigiit GG CC YLt &€
security, performance, a nd scalability of OrbitSecure in its laboratory. 55

o In April, SpiderOak § Fn Y@gAUUOt FYi OLUFt Ct t GOLjO'Y99©'Yn(dzii LiGit F'Y
develop a new generation of zero -trust security systems for satellite communications. 552
Subsequently W' YG F'YaOstOal Ol wWyasdnOl 2gbYgFn'YBi doLiY@gAuUOt F
a0LUlI OYLCH Un'YLjit Chudt FWYGUI L-dibi debrork @4qgivad gnll neivOrk F Y9 9 © U Lj"
BgFgt OBOFUYYFn Yt I LUOLjul gudt FYLjt Chudt FYGGUUYasdinOl 2
software. %53

6 In May, SpiderOak announced it raised an undisclosed amount of money from several investors

LLUOYgLY LLOFulul OYeOFuul OLWYZBgAUUOt FYi OLUFt Ct t GOLjD Y

G FdzOLju ®@0FUYGUGCCYgLLOCOI guOYasinOl 2§ e djpensedwitgt ADOF U 'Y

software. 5%

%50 SpiderOak Raises $16.4 Million in Series C Round, SpiderOak, January 2023

*1LinQuest and SpiderOak Establish Strategic Partnership to Offer Cyber Solutions to National Security Space Customers,
Linquest, March 2023

%52 Raytheon and SpiderOak Collaborate to Secure Satellite Communications, SpiderOak, April 2023

553 SpiderOak and RTX to Debut D4 -Secure [] Cloud Solution at AMOS Conference, SpiderOak, September 2023

554 Space cybersecurity firm SpiderOak gets new investors, SpiderOak, May 2023
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6 InJune, SpiderOak conducted an on -orbit deployment and test of its OrbitSecure cybersecurity
Lit TuGgl OYt FYIgCCY Ol t LisgLOOLYs gACt gn'Yt R26epYrust TU Y2 | T (i
application to Ball Aerospace. 5%

6 In August, SpiderOak conducted an on -orbit demonstration of its OrbitSecure cybersecurity
software on the ISS. SpiderOak demonstrated the transmission of operation traffic between
t1tOFnYFOUGH I bLI'YgFnYuUOYkaayvYuUlt it UYO tonandjivi | gLbdF
collaboration with Axiom Space and Amazon Web Services. ¢

6 In October, SpiderOak signed an agreement with the U.S Space Development Agency to
GFuoltl guoOyYasidnOl 2gboLjY2Il T duaoLal OYLt TuGg!l OYGdaFut YuUq
Rapid Resilient Command and Control effort and protect ground systems of military satellites. %7

6 In December, SpiderOak signed a partnership with TrustPoint Inc, a GNSS product and service

51t dzinOl YUt Yids|t dzZOYuUOYLOLUI GuAYtTYil GLudt GFU'YKFL

OrbitSecure Zero -Trust data exchange software, which uses distribution le dger and key

distribution system. The partnership aims to enable  Trustpoint to implement the first -ever zero -

trust, end -to-end commercial PNT system on the space and ground segments. 558

Besides SpiderOak, the year saw other important developments in the industry. Viasat announced

a new Zero Trust threat -detection tool was deployed on its network, which was developed under
UUOYGFUGFLOnY: Al Ol LjOL Ul GuAYaol dziLOLj’YsIlt 1l gaYIl UFYlIAYI
Cybersecurity and Infrastructure Security Agency (CISA). 5%

Orbit Communications Systems announced it upgraded the cybersecurity of its Gaial00 EO ground

infrastructure systems. It introduced the NetShroud+ solution, which aims to protect ground stations

from local and remote cyberattacks, notably by protecting against identity theft and unau thorised

access to the antenna control unit. The solution integrates Al to detect anomalies and zero  -day

vulnerability exploitations in real time as well as protect against ~ ransomware .5%°

Furthermore, the company Xage Security was awarded a $17 million Space Force contract to

protect its Space Systems Command network . The terms include the protection of information

networks, ground stations, modems and other Space Force systems, for the five coming years. Xage

will deploy its Zero Trusts Cgu Tt 1 @YgLI t LiLjyu UOYas gLOY®S | LOOLjYt |+ UFnY

Academic actors have also secured public contracts . For instance, Johns Hopkins University
Applied Physics Laboratory was awarded a $10 million Space Force contract in September to
assess the software and cybersecurity of its Evolved Strategic ~ Satcom ground segment, which is
currently in development for nuclear command and control and communications. 562

In light of the worsening threat landscape , the industry -led Space Information Sharing and Analysis
Center (ISAC) established an Operational Watch Center in Colorado to monitor, analyse, and
respond to cyber threats on space systems. It will start to operate 10 hours per day, five days per
week to provide a 24/7 service. 5% DarkLight, Inc., which developed an Al platform to automate
analysis, management, and reporting, became a member of Space ISAC. 564

555 Spideroak Demonstrates Cybersecurity Software on Orbit, SpiderOak, June 2023

556 SpiderOak demonstrates zero -trust software on ISS, SpiderOak, August 2023

%57 Space Agency Awards SpiderOak Resilience Research Agreement, SpiderOak, October 2023

558 TrustPoint Announces Strategic Partnership with SpiderOak, SpderOak, December 2023

B gLgUYnOsCt AGFE YT EOILt YUl GLiGO ' YLAT Ol LiOLUGI GUAYGLI t LjiLjYt Ct I gC'YFOuU Gt |
%60 Orbit Adds Cybersecurity to its Ground Solutions, ViaSatellite, August 2023

%61 Cybersecurity firm Xage gets $17 million contract to protect Space Force networks, SpaceNews, September 2023

%62 Space Force selects university partner to evaluate classified ground systems software, SpaceNews, September 2023

%63 Space ISAC Stands Up Operational Watch Center to Respond to Threats in Real Time, ViaSatellite, March 2023 )

64 DarkLight, Inc.vas gL OYka : 0Lj'YOOGOLju'Y§Oal Ol WYGOst GJdrtgé Fovlsfo Bolstérl LjiOL Gl GuAYGGHuL
Reporting Posture, Space ISAC, August 2023
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Significant developments in quantum key distribution and post quantum cryptography

Beyond the development of proprietary solutions for space
cybersecurity and the signing of contracts between
cybersecurity providers and the space industry, many
developments took place in the field of quantum encryption.

Several demonstration missions and experiments took
place in 2023:

0]

BridgeComm announced it demonstrated quantum
OFLI AsuGt FYUuOLUFt Ct t AYt dzOl
ground modem . The demonstration was the first-time
quantum encryption over free space optical satcom. It
tested both AES -256 and post quantum cryptography
Kyber-1024 between its internally developed space
modem over a free space optical link to its optical
ground modem. The company aims to integrate PQC o n
its optical space and ground modems. 567

Scientists from @l LjLjGi g 0 LjYegu it FGC'Yo
and Technology (MISIS) and the Russian Quantum
Centre (RQC) and scientists from the Chinese Academy
of Science  successfully established quantum
communication over a distance of 3,800 kilometres
between a ground station located near Moscow and
another one located near Urumgi, Xinjiang, using the
Chinese quantum satellite Mozi. The experiment led to
the secure transmission of two images encrypted with
guantum keys. 5%

In early March, the American company QuSecure, Inc.,
announced it conducted end -to-end quantum -resilient
cryptographic communications through space using a
Starlink satellite. QuSecure successfully sent quantum -
resilient data from their Quark server in Colorado to a
Starlink terminal. QuSecure sent th e signal via uplink to

t FOYH TYaugl CiFboLjYLijguOCCGuO
Earth through its QuSecure Quantum Secure Layer
(QSL)%®® By the end of March , EvoNexus and Accenture
nOdt FLju!I ¢guOn Y x i-guartuinlcpiogjapsyt L
protocol, which securely transmitted data over multiple
orbits. This is another milestone compared to
demonstrations over single -orbit protocols. 57

6FnOI LjtgFndFt Yp

Quantum computing , which is

not

established yet, will be

fundamentally  different than
traditional comput ing. Traditional

Lt 85 a0l LY gl OY I (

(successions of 0 and 1), which

%65 Quantum Key Distribution (QKD) and Quantum Cryptography (QC), NSA, 2023
%66 post-Quantum Cryptography, NIST, 2023
%67 BridgeComm Demonstrates Quantum Encryption With Optical Ground Modem, ViaSatellite, April 2023

%68 Report : China and Russia Test Quantum Communication Link, The Quantum Insider, January 2024

%69 QuSecure Unveils Live End -to-End Satellite Quantum -Resilient Cryptographic Communications Link Through Space,
HPC Wire, March 2023
570 Accenture & QuSecure Team in First Successful Multi  -Orbit Communications Link Showcasing Post -Quantum
Cryptography Modernization, QUSecure, March 2023

European Space Policy Institute (ESPI)

process the information step by

step. Quantum computers will be

based on the superposition of
bits, whereby quantum bits will

be able to be 0 and 1 at the same
time. This superposition and the
merge of quantum bits will
enable incomparably fast data
processing and computing power

as well as the decryption of

Ut ngAOLjYOFLI Asud

To protect against the threat of

guantum computing, several

solutions exist, including:

1 Quantum Key Distribution
(QKD), which ¢ UNjUB UAN
unique properties of quantum
mechanical systems to
generate and distribute
cryptographic keying material
using special purpose
NjNi ¢ d hf huS DA

1 Post-Quantum
Cryptography (PQC) , also
called quantum -resistant
cryptography, entails
develop ing écryptographic
systems that are secure
against both quantum and
classical computers, and can
interoperate with existing
communications protocols
GatndNN®Bhzl +Bn
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Numerous contracts were signed in the field of quantum communications:

Thales Alenia Space signed two cybersecurity contract s with
ESA for the ground segment of the 2nd generation of Galileo
(G2G). TAS is leading a consortium to expand the security
monitoring of the G2G system, with automated incident
response and network traffic monitoring. TAS is expected to
integrate cryptography that will withstand the threats from
guantum computers. ! In addition, TAS signed another
contract with ESA to lead its TeQuantS project, which aims at
developing quantum technologies for cybersecurity
applications. By the end of 2026, Thales aims to build satellites and optical ground stations to
demonstrate long -distance quantum satellite links. Along with TAS, the project includes Airbus
Defence and Space, Alpao, Aurea Technology, Bertin Technologies, Miratlas, OGS Technologies,
QTlabs, SigmaWorks, LIP6 at Sorbonne University, and the Nice Institute of Physics. 572

Credit: Thales Alenia Space

The German company Mynaric was selected by the German government for three projects related

to quantum communications as part of the QUNET initiative funded by the Federal Ministry of
Education and Research (BMBF). The three projects aim to develop a scalable optical ground station
prototype that can receive quantum keys from satellite networks, demonstrate an optical
communications terminal for airborne high -altitude platforms that can exchange quantum keys
through air -to-air and air-to-ground links, and t o investigate compact optical technologies to
enable quantum key and laser communication for fixed and mobile network nodes. Mynaric will

| OLOGdzOYg!l t UFn'Yu, €. YSBGCCHEP FYGLI'Ysgl u'Yt TYaUOLOYsl t BOLUL
The Singaporean company SpeQtral has develop ed three systems, SpooQy -1, which has a quantum
payload with entangled photon source ,and two detectors. SpooQy-1isthe first cubesat in the world
to demonstrate operations of a polari sation entangled source and detectors in space. the company
is also develop ing SpeQtre: a quantum payload with an entangled photon source and a single
downlink, which is expected to be ready by 2025. By the end of 2025, SpeQtral aims to finali se
SpeQtral-1, a commercial demonstrator mission to validate global QKD distribution from space
using BB84 and BBM92 protocols. The company hit several milestones in 2023:

1 In August, SpeQtral, NanoAvionics, and Mbryonics announced they would partner for the
SpeQtral-1 mission. NanoAvionics will be the satellite platform provider and Mbryonics will
provide the satellite optical terminal that will transmit the QKD photons from the SpeQtral
guantum hardware to optical ground stations. 5
1 kKFYot dzOal Ol WYasOxul CYJFn YxUgFUUOYAGLOWYgYLjsGFt GuYT
optics laboratory launched a new product called the Zenith Quantum Random Number
Generator (QRNG), which aims to enable secure quantum communication technologies int  he
upcoming SpeQtral -1 satellite mission.5"®

Finally, In India, ISROannounced it aims to launch its own QKD satellite at the inaugural session of
the Param Vikram 1000 High -Performance Cluster (HPC) computing facility at the Physical Research

1 Thales Wins Cyber, Ground Tech Contracts for Galileo Second Generation, ViaSatellite, July 2023

572 Thales Alenia Space to Lead ESA Quantum Satcom Project, ViaSatellite, January 2023

573 Mynaric selected by German government for multiple projects to develop quantum communication capabilities, Mynaric,

March 2023

574 SpeQtral Announces Kongsberg Nano -Avionics and Mbryonics as Key Partners for SpeQtral -1 Mission, SpeQtral, August 2023
575 Quantum Dice and SpeQtral Unveil Quantum Communication Developments with Zenith QRNG for SpeQtral -1 Mission,
SpeQtral, November 2023
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Laboratory (PRL). To do so, the PRL and the Space Applications Centre of ISRO will work together
during the next two years. 57

ENTRUSTED consortium demonstrated four operational GOVSATCOM use cases

With regard to GOVSATCOM as part of IRIS?, also in March 2023, the ENTRUSTED consortium
demonstrated four operational GOVSATCOM use cases, showcasing real -time satellite connections
in an operational environment. The use cases demonstrated secure SATCOM se rvices for land
vehicles and fixed ground terminals, simulations of natural disasters and armed conflicts, highly
secured video conferences, and pooling and sharing services for EU military operations. 577

New partners joined SES -Led consortium for EAGLE -1

The SES-led consortium, driving the development of the quantum -secure EAGLE-1 system in
collaboration with ESA, welcomed TNO and Airbus Netherlands B.V. to partner in designing and
constructing an optical ground station for the mission. EAGLE -1, co-funded by ESA, the European
Commission, and various European space ag encies and industries, aims to showcase the viability
of quantum key distribution technology via satellite within the EU and globally. It promises to
enhance cybersecurity and lay the groundwork  for a secure quantum communication infrastructure
(EuroQCI). The partnership, sealed at the Space Tech Expo in Bremen, outlines a system capable of
receiving quantum encryption keys from the EAGLE -1 satellite. TNO and Airbus Netherlands B.V.
will spearhea d the collaborative effort, with TNO overseeing design, adaptive optics, and system
engineering, while Airbus Netherlands B.V. manages support technologies, control platform
development, and implementation. The project also involves Officina Stellare (OFS) , Celestia-STS,
and Demcon, contributing to the telescope and dome design, optical digital modem development,

and wavefront sensor design, respectively. 57

x0kAYs |t BOLUYbGLLOn Yt TTYTHI YkugCAOLjYGOs COBOFuguGt FYt T
In June, the QUID (Quantum Italy Deployment) project was kicked off by an Italian consortium
LIOCOLUOnYIAYUuUOYGo YUt YLugl uYkugCAOLjYios COBOFuguGt Fy
Infrastructure (EuroQCI), which aims to develop a European infrastructure for quantum
communication. The consortium is led by the National Institute of Metrological Research (INRiM)
and is further composed of the Italian Space Agency (ASI), the National Research Council (CNR),
Coherentia, Thales Alenia Space (ltaly), QTI, Leonardo, ThinkQuantum, Telecom lItaly, Telsy,
Telespazio, TOP-1X Consortium, Politecnico di Milano, University of L'Aquila, La Sapienza University,
University of Naples Federico Il, University of Padua, University of Trieste. In particular, QUID aims

to expand t he existing fibre optic and satellite communication infrastructures and extend the
guantum communication network to the northeast of Italy.  57°

576 |SRO aims to launch QKD satellite, Anmedabad to play key role, Economic Times, June 2023

577 Successful demonstration of GOVSATCOM use cases, EUSPA, March 2023

578 SES-led EAGLE-1 Onboards TNO and Airbus to Deliver Ground Station for Quantum Key Distribution, SES, November
2023

579 QUID: The implementation of quantum communication network in Italy begins, Inrim, June 2023
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2.1.4 Satellite constellations

In the past years, the deployment and proliferation of large satellite constellations have
revolutioni sed the landscape of commercial communications. Small to large constellations are now
becoming commonplace in the field of commercial EO and navigation too. While LEO was in the
spotlight in the past few years, renewed interest in GEO and MEO  was identified in the U.S. market
in 2023.

According to the Global Commercial -Satellite Constellations Market 2023 -2032 report by Custom
Market Insights, the market value estimation for the satellite constellation sector is approximated
to be $15.6 billion, growing at a rate of 13.09% compound annual growth rate. 38

GliltsO0LYGFdd CdzOOOFu YGFYaUOYTGOCH Yt TYLguOCCGUOYL}t FLjuC

The past decade saw a rise in plans of large constellations worldwide. Although Europe remained
behind for a long time, many plans for small, medium, and large constellations from European
companies have eventually emerged

On the institutional side, g Yu_ £€_ YT GCCGt FYOUI t Y
approved by the European Parliament on February 14th for

the development of the Infrastructure for Resilience,

KFuoll Lt FFOLUGdzGUAYgFnYaOLUl GuAYlAY
sovereign constellation. 8!

IRIS? L% S S % - The network is expected to be deployed by 2027, while
g ianise e initial services will be gdzg G Cgl COYI AY, * . £€°Y T
G U U O Cropigar OwifiYUK -based OneWeb, the UK Space

Minister announced in November the intention to push for

the use of the second generation OneWeb satellites rather than the development of new

GFTI gLl GLadG!l OYTtH I Yk@ka, WwYuUOYGoOOLYKkFTI gLjul GLuaGl OYTH
Satellite initiative. 582

Credit: EUSPA

Beyond IRIS?, several other noteworthy developments took place.
ESA selected Canadian Square Peg Communications for 5G and 6G testing initiative

ESA selected the Canadian company Square Peg Communications to lead the implementation of

an emulation environment for testing various scenarios across multiple satellite constellations
under the Space for 5G and 6G Strategic Programme Line. Collaborating  with WORK Microwave,
Square Peg's high-performance RLS -2100 tester creates an emulation environment supporting
terrestrial and non -terrestrial links for 5G application testing, offering a wide frequency range and
seamless integration. The project enhances ESA's ability to test 5G scenarios flexibly and affordably
across diverse satellite constellations, marking a significant advancement in space -based 5G
technology. The RLS-2100 allows hardware -in-the-loop testing, realistic emulation of link
characteristic s, and the verification of link performance during handovers.

ESA and GSMA join forces for Next -Gen satellite and mobile networks

ESA and GSMA signed a Memorandum of Intent (Mol) to foster collaboration between the mobile
and satellite industries and accelerate the development of satellite and terrestrial network
technologies. Known as SCARLET -4, the $7 million project aims to strengthen the competitiveness

%80 Global Commercial -Satellite Constellations Market 2023 -2032, Custom Market Insights, July 2023
%61 Eyrope approves multi -orbit connectivity constellation plan, SpaceNews, February 2023
%62 UK pushing to combine OneWeb Gen 2 and European sovereign constellation efforts, SpaceNews, November 2023
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of both sectors by creating an ecosystem that fast -tracks new technology solutions for businesses
and consumers. The focus will be on integrating satellite communications with 5G and future 6G
networks to drive advancements and improve connectivity. Centra | to this partnership is the GSMA
Foundry innovation accelerator, which will  closely collaborate with ESA's 5G/6G Hub based at
ECSAT. The joint effort seeks to capitalise on the increased adoption and integration of satellite
technologies by the communicat ions industry, which could lead to potential revenue gains of $35
billion by 2035, a 3% uplift in telecommunications industry revenues, according to recent research
by GSMA Intelligence (GSMAI). %3

Eutelsat OneWeb partners with  operators in Taiwan, South Africa, India and South Korea

Taiwan's Chunghwa Telecom signed a multi  -million -dollar distribution deal with Eutelsat OneWeb
for LEO satellite services. This collaboration aims to enhance Chunghwa Telecom's communication
services suite with additional space-based connectivity, providing resilience and complementing
existing terrestrial networks. The partnership allows Chunghwa Telecom to integrate Eutelsat
OneWeb's LEO satellite services into its offerings. The move is crucial for Taiwan, relying heavily on
submar ine cables for external connectivity, with satellites as a secondary option. %84

Eutelsat OneWeb also signed a multi -year master distribution agreement with NEC XON, in South
Africa, to bring high -quality LEO connectivity to Sub -Saharan Africa. The collaboration includes
installation services and extensive training across the region, to address the g rowing demand for
seamless and borderless connectivity. Eutelsat OneWeb's LEO satellite network will provide high
throughput, low latency connectivity, supporting applications in cellular backhaul, oil and gas,
agriculture, government, and mining. 58

OneWeb India received regulatory approval from IN -SPACe, the Indian space regulator, to launch
GUUuOCLjgu'Y2 FOCOlIOLjYLtI 8801 LGGgCYLjguOCCGEuOYrlritgnlgFnyYLO
existing licenses from the Department of Telecommunications, aims to pr  ovide high-speed, low-

latency internet connectivity across India, pending final spectrum authorisation. 8¢

Eutelsat OneWeb entered a distribution partnership with Hanwha Systems to offer high-speed, low-
latency connectivity services in South Korea. The partnership enhances connectivity for emergency
services, disaster-prone regions, and areas with poor infrastructure. The collaboration involves
Hanwha's participation in the ‘commercial low -orbit sat ellite -based communication system' project
for the Korean government, leveraging Eutelsat OneWeb's satellite network.

The followin g table summari ses various 2023 announce ments for various European constellations
at different levels of m aturity :

83 GSMA and European Space Agency launch new communications innovation partnership, GSMA, July 2023
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Constellation

Planned
satellites

Launched
satellites

Rivada Space Networks OuterNET 300 0
AIRMO Climate -monitoring 12 0
constellation
Vyoma Space Flamingo ? 0
SatelliteVu VDG imaging 8 1
constellation
Inmarsat Orchestra 175 0
Apogeo Space PiCo (FEES Cluster) ? 9
NanoAvionics Smallsat constellation 72 3
Astrocast 0T constellation 80 20
Horizon Technologies Amber 20 1
Open Cosmos OpenConstellation 25 1
Planet Labs Pelican 32 1
Prométhée JAPETUS 20 1
Saab, AAC Clyde Space, . "
ORBCOMM Constellation for maritime 100 1
Sternula MARIOT 50 1

Table 6: Satellite constellation plans in Europe®®’

German businesses are leading the market in this field:

6 In February, German-based Rivada Space Networks announced securing the launches and
financing for the deployment of 300 satellites by mid -2026, to be built by Florida -based Terran
Orbital. The first satellites are expected to be ready for launch to ~ LEO in 2025588 In June they
announced their hope to secure funding from U.S. Ex -Im Bank.5%

6 Start-up Airmo announced in June raising "5.2 million euro for their climate -monitoring

constellation aiming to measure greenhouse gas emissions. % Their satellites will be equipped

with spectrometers and light detection and ranging (LiDAR) instruments, with the objective of

measuring atmospheric carbon dioxide and methane. Mynaric was chosen by the Space

Development Agency (SDA) under the U.S. Spac e Force to develop a ground terminal involving

UOCOLjLt 5 OYgFn'YCgLOIlI Yul gFLj@Guuldl YgFn'Yl OLOGdzOl YTt 1 Yt s
of military satellites in LEO. This aims to demonstrate connections with space -based optical
communications terminals. %

87 ESPI launch database

%88 Rivada says it has launches covered for a constellation against the clock, SpaceNews, February 2023
%89 Rivada seeks Ex-Im financing for satellite constellation, SpaceNews, June 2023

590 Airmo raises 5.2 million euros for climate -monitoring constellation, SpaceNews, June 2023

%91 Mynaric to design optical ground terminal for U.S. military constellation, SpaceNews, August 2023
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6 In August, German -based Vyoma announced the order of
pilot satellites for a proposed space debris-monitoring
constellation  from Bulgarian -based EnduroSat. The
technical details of the constellation were stated to be
confidential, but the constellation will be comprised of
microsatellites in LEO. The instruments to be equipped are
optical telescopes whose objective would be to catalogue
objects bigger than 10 centimetres 5%

Credit: EnduroSat

In the UK, several operators have further developed their
plans for communications and Earth observation constellations:

6 OneWeb announced in March that it would focus on completing the ground segment after
launching the final batch of satellites for their broadband constellation. The launch of these last
36 satellites expands the constellation to 618. 5%

0 British-based Satellite Vu announced in May that it had raised 12.7 million pounds for their high-
resolution of 3.5 metre s per pixel thermal -imaging satellite constellation . Such constellation
would comprise 8 satellites, and applications involve the monitoring of industrial activity, as well
as climate ones. %%

6 Open Cosmos announced in September that it had raised $50 million to expand the company
and constellation. %® Horizon Technologies on their side was awarded a grant from  UKSA to
develop their EO Lt FLitOCCgudGt FYi o ©rIOlooéy 8IOloL'YsgACt gn
demodulate maritime RF fromso - § CCOn Yi 0 n¥l b'YdzOLjLijOCLjb U £
6 Inmarsatis not ruling out ordering its own LEO constellation for its proposed mobile connectivity
network, which would combine terrestrial 5G and connectivity from geostationary and non -
geostationary satellites. !

Other European actors are also stepping up:

In Italy, Apogeo Space announced in June the signature of a
deal for the deployment of 9 picosatellites in 2024, for their
plans of a 100 tiny-satellites constellation for the connection

of remote monitoring devices 7 In parallel, the IRIDE
constellation , an Italian government -funded constellation for
Earth imaging as part of the post -covid Italian National Plan
for Recovery and Resilience, has secured two launches with
an option for a third with the European launcher Vega C as of March. This constellation will include
36 satellites equipped with optical and radar imaging payloads. 5%

Credit: Defence Industry Europe

In February, the Lithuanian satellite manufacturer and integrator ~ NanoAvionics announced the

expansion of their production capacity after the increase in planned satellite constellatiOn

b 501 gut | Lo'YnOB®gFné YKkFGUGICCAYnOniGLgulOnyYlut YOgFUTgLUUI
facilities have the capacity to build identical satellites for constellations given the evolution of the

market. 5%

592 \yyoma orders pilot satellites for debris -monitoring constellation, SpaceNews, August 2023

9% OneWeb completes constellation deployment for global broadband, SpaceNews, March 2023

%94 Satellite Vu raised $15.8 million for thermal satellite constellation, SpaceNews, May 2023

%% Open Cosmos raises $50 million to expand Earth observation satellite business, SpaceNews, September 2023
%9 Horizon Technologies recently awarded million £ grant from the UK Space Agency, SatNews, November 2023
97 Apogeo Space orders second space tug for connectivity constellation, SpaceNews, June 2023

598 Arianespace wins Vega contract for Italian imaging satellite constellation, SpaceNews, March 2023

599 NanoAvionics expands production capacity for constellation transformation, SpaceNews, February 2023

European Space Policy Institute (ESPI) 129


https://spacenews.com/vyoma-orders-pilot-satellites-for-debris-monitoring-constellation/
https://spacenews.com/oneweb-completes-constellation-deployment-for-global-broadband/
https://spacenews.com/satellite-vu-raised-15-8-million-for-thermal-satellite-constellation/
https://spacenews.com/open-cosmos-raises-50-million-to-expand-earth-observation-satellite-business/
https://news.satnews.com/2023/11/01/horizon-technologies-recently-awarded-million-grant-from-the-uk-space-agency/
https://spacenews.com/apogeo-space-orders-second-space-tug-for-connectivity-constellation/
https://spacenews.com/arianespace-wins-vega-contract-for-italian-imaging-satellite-constellation/
https://spacenews.com/nanoavionics-expands-production-for-constellation-transformation/

‘ E ; Yearbook 2023 - Space policies, issues & trends

Emirati Thuraya invested in the Swiss-based Astrocast LEO constellation, announced in April.
Astrocast, currently operating 18 satellites, intends to broaden its fleet to offer ~ connectivity for l0T
devices. 5

French Prométhée announced partnering with Hemeria for a 20  -satellite constellation for EQ.S5%

Sweden -based Sternula launched their first satellite as part of the MARIOT project, to demonstrate
a VDES-based satellite towards a future constellation. 502

The U.S commercial and institutional markets for satellite constellations keep rising

Inthe U.S., the development of satellite constellations remains ongoing, including with different
applications:

An overview of the advancements in the US constellations 0 'Ys C ¢ F Lj'Y( b¢hw: (i Ljs Cg AOn

. Planned Launched
Company Constellation . :
satellites satellites
Amazon Project Kuiper 3236 2
EQOS Data .
. EOSAgriSat 12 1
Analytics
Muon Space Climate constellation 1
Weather forecastin
Tomorrow.io . g 30 2
constellation
TrustPoint GNSS, PNT constellation 2
Turion Space SSA constellatiOn 1
Wyvern Dragonette constellation 36 3
Anuvu Anuvu Constellation 8 0
Sidus Space LizzieSat 100 0
Capella Space Acadia, Whitney 40 12

Table 7: Satellite constellation advancements in the U.S.5%

In 2023, the Air Force Research Laboratory (AFRL) allocated $250 million in contracts to commercial
satellite operators and defence contractors for various experimentation endeavours, including
Intelsat, SES Space & Defence, Raytheon, Northrop Grumman and L3Harris Technologies. These
initiatives are part of the Defence Experimentation Using Commercial Space Internet (DEUCSI),
introduced in 2017 to investigate the capabilities of commercial space internet constellations across
LEO, MEO and GEO and establish connections between military platforms and user terminals
capable of communicating with multiple space broadband providers. 604

00 f JgUl gAGYGFdzZOLjGLi'YGF'Y Ljitilt LgLUOL'Y~G2 YLt FLiuOCCgudt FWYasgLOOOGLWY s |
601 Geospatial imagery startup Prométhée selects Hemeria to build 20  -satellite constellation with novel inter  -satellite relay,

Space Intel Report, June 2023

892 Successful launch of Sternula -1, world first commercial VDES satellite, VDES Alliance, January 2023

€93 ESPI launch database

604 Internet from space: U.S. Air Force bets on commercial networks, SpaceNews, January 2024
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Funding was secured for the launch of several new satellite constellations:

6 InJanuary, U.S. Capella Space announced raising $60
million to scale up and accelerate the development
of their new generation of radar satellites, which aim
to provide better image resolution and quality.

6 Florida-based Sidus Space announced in February
having raised $5.2 million to back their planned
multipurpose constellation , LizzieSat. The purpose of
the constellation would be maritime monitoring and
tracking, a system to be developed together in Credit: BBC

partnership with superyacht designer company

Capital C. The companies signed a n MOU by which Sidus will develop, deliver and maintain
these maritime monitoring and tracking capabilities for the Capital C vessel fleet. 605

6 Massachusetts -based Tomorrow.io announced in June that it was raising $87 million for their
weather satellite constellation. The constellation will provide weather and ocean surface  wind
data and sea surface heights. The company has also won contracts for military  applications with
the U.S. Space Force and the U.S. Air Force.®%

Plans and launches for new constellations were announced:

6 InJune, the U.S. Space Force confirmed its interest in exploring various options for establishing
a weather monitoring constellation, acquiring a small polar  -orbiting constellation among them .
Within the program , Electro -Optical/Infrared (EO/IR) Weather Systems (EWS), two companies:
Orion Space Solutions and General Atomics were selected to develop the needed sensors for

the satellites to cover their existing gap in weather coverage. %7

6 California-based Muon Space announced in June the launch of the first satellite of their climate -
monitoring constellation . The applications of the constellation include measurements for flood
and water issues. @ In the same rideshare SpaceX launch, the first satellite of Turion Space SSA
constellation was put into orbit. ©6°

6  On April, Trustpoint launched a PNT cubesat part for their
global navigation satellite system. ©1°

6 © a U Lj'¥Redbl&® Observations of Precipitation
Structure and Storm Intensity with a Constellation of
Smallsats (TROPICS), comprising a quartet of cubesats
for the monitoring of the development of tropical storm
systems was launched in May and announced to be
operational in time for the hurricane season in August.
These satellites are equipped with microwave
radiometers with the improvement  for previous missions
of revisiting the weather systems every hour due to the
constellation. ** Credit: eoPortal

%% Sidus Space raises $5.2 million for LEO constellation, SpaceNews, February 2023

69 Tomorrow.io raises $87 million for weather satellite constellation, SpaceNews, June 2023

607 Space Force exploring options to build weather monitoring constellation, SpaceNews, June 2023
608 Muon celebrates launch of first satellite in Climate Constellation, SpaceNews, June 2023

609 SpaceX launches eighth dedicated smallsat rideshare mission, SpaceNew, June 2023

610 TrustPoint launches PNT cubesat, SpaceNews, April 2023

611 TROPICS cubesat constellation ready for hurricane season, SpaceNews, August 2023
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6 In September, Virginia -based Intelsat announced its consider ation for the development of a
MEO constellation for 2027. Th e constellation would be complementing the Lt 835 g F A0 Lj
presence in LEO and GEO .52

6 As of October, the U.S. Space Force moved ahead with the planned procurement of satellites
for a missile -warning and tracking MEO constellation 52

6 In December, Amazon announced a successful test of the inter  -satellite optical links between
both of their satellite prototypes. 54

Constellations operators provided updates | Ot gl ndFt YuUOG! 'YLJALju O8Ljb YLt ©51t F

infrastructures:

o Tuldl Y2FOCOI 0Lj’YCt LjLjYt TYLjguOoCccCcdauOYuUl tGLjudlI Li'¥TIl t+ Y@
based Busek announced the LjliL L OLLjTGCY Lt @88dLjLjGt FGFt Yt TYUUOY 2 F(
thrusters . The satellites rely on these for orbit -raising, station -keeping, collision avoidance and
de-orbiting operations. 1%

6 California-based Anuvu confirmed the plan to deploy a small GEO satellite constellation for
connectivity and entertainment within the mobility market , announcing in February the leasing
of the ground infrastructure from Telesat, a Canadian satellite operator. 66

612 Intelsat plotting a MEO constellation in 2027 with C  -band windfall, SpaceNews, September 2023

613 Space Force to begin procurement of missile -tracking satellites for medium Earth orbit constellation, SpaceNews,

October 2023

614 Project Kuiper prototypes successfully test inter  -satellite optical links, SpaceNews, December 2023

615 Busek ramps up production for OneWeb constellation, SpaceNews, February 2023

86 F{idzli 0 LjYLjdg CCYLigUu OCCGuOYLt FLiGOCCgu Gt FYut YuLjOYi OCOLjguYt I+t UGFnYGFTI
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China extends its ambitions in the field of constellations

In China too, the year saw notable developments in the field of satellite constellations. An overview
of the main advancements in China is provided in the table below:

Planned Launched
Company Constellation
satellites satellites

Digantara Surveillance constellation 3236
EllipSpace Starpool (Xingchi-1) 100 3
Kepler Communications GEN2, Aether 2

Nanosatellite
Nara Space . 100 1
constellation

IoT connectivit
NuSpace . v 1
constellation

PIESAT Nuwa 4 4
Skysight EO 3
Spacety Mianyang, Fucheng 6 2

Xiyong Microelectronics Tianmu-1 18
Park
Galaxy Space Yinhe 1000 3
Fleet Space Alpha 140 7
Telesat Lightspeed 198 3
Amini EO constellation 6 0

Table 8: Satellite constellation advancements in the rest of the world 67

6 The China Aerospace Science and Technology Corporation (CASC) announced in early March
the use of the Long March 5B for the launch of the planned national LEO broadband
Lt FLiUOCCg u dt.Buch donstéliatiGryigaining at international competition for satellite
communications and infrastructure in LEO among other potential applications . It is planned to
be comprised of 13,000 satellites manufactured by the China Academy of Space Technology
(CAST) and the Innovation Academy for Microsatellites (IAMCAS). 8

6 GalaxySpace and Skysight made their respective launches |, Lingxi-03 and Skysight AS-1, 2 and

3 satellites, respectively . The first will offer technical assistance for the implementation of

U {0 FLEO dgrvunications megaconstellation — and the second will consist of a stackable,
flat-panel communications satellite *°

617 ESPI launch database

618 China to begin constructing its own megaconstellation later this year, SpaceNews, March 2023

6% Chinese commercial space sector gains momentum as private firms shore up sophisticated industrial chain, Global
Times, July 2023; CGWIC Successfully launches Skysight AS -01-03 and Lingxi -03 satellites by LM -2D Launch Vehicle,
China Great Wall Industry Corporation, July 2023
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6 In August, the Shanghai government announced the backing of a broadband mega

Lt FLigOCCguGt FYF3aOn Yi 0 _compiéa ingréd tihi P2O00EaeDRs dth @anOn Yiu t Y
initial phase consisting of orbiting 1,296 of them. ®° In December, China announced the

successful production of the first of the satellites in their new facilities in Shanghai ¢

6 InMarch, PIESAT confirmed the successful launch of the Nuwa constellation, an Interferometric
Synthetic Apertura Radar (InSAR) satellite system. 622

6 Beijing municipal government announced in September the support to satellite constellations

to promote the referenced as future industries. The following technologies were explicitly
mentioned: satellites for communications, flat -panel, software -defined and standardi sed ones,
as well as laser communications, high -precision radars, optical imaging and phased array

antennas. Among the stated objectives, high -resolution, rapid revisit, full -coverage optical and

radar remote sensing constellations, LEO 10T and LEO navigation constellations were

mentioned. %%

6 China space authorities announced in October

their intention to build a lunar satellite EETVY 13
FC

constellation for communications, navigation

and remote sensing to support deep space

missions. The Quegiao constellation will be
comp osed of satellites orbiting cislunar space
and Earth-Moon Lagrange points. The
constellation  will support taikonaut and
surface spacecraft operations .524

6 In November, Huawei announced their

satellite mega -constellation, having already Credit: CGTN
conducted the first in -orbit communication
test.®®

Funds for the expansion of satellite constellations were also raised in various other locations
around the world:

6 Australia-based Fleet Space Technologies announced in May raising $33 million for its services

of satellite -based mineral exploration . Using ground sensors distributed in specific areas on
Earth, seismic data is sent to users via this LEO constellation, which currently is composed of 7
satellites. %%

In June, India-based Digantara announced raising $10 million for an SSA constellation system. 67
In August, Canadian-I' § LjOn "Yi Q.(gi@<peed daristellation for broadband is  underway with
launches expected to start in mid -2026. This occurrence caused the transition to smaller
satellites, prompted by the alteration of manufacturers owing to production delays moving from
Thales Alenia Space to MDA. The performance is expected to be identical  to the switch from
analogue terminals to digital beam -forming array antennas. %

O«

O¢

620 China could be planning a second broadband megaconstellation, SpaceNews, August 2023

621 First satellite for Chinese G60 megaconstellation rolls off assembly line, SpaceNews, December 2023

622 CGWIC successfully launches PIESAT -1-A-01 and PIESAT-1-B-01-03 satellites by LM -3D launch vehicle, China Great

Wall Industry Corportation, March 2023

523 Beijing to foster commercial space and satellite constellations as key future industries, SpaceNews, September 2023

624 China wants a lunar satellite constellation to support deep space missions, SpaceNews, October 2023

625 Huawei confirms satellite megaconstellation, Advanced Television, November 2023

626 Fleet Space secures $33 million for mineral exploration constellation, SpaceNews, May 2023

627 Indian SSA startup raises $10 million, SpaceNews, June 2023 )

28{ OCOLjguUOLjYGFGUGgCY~G2 YLt FLiuOCCguGt FYTUCCAYTUFnOnYgTuol YBgFuUTgLul
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6 Canadian-based Kepler Communications, announced in April raising $92 million to deploy an
optical data relay constellation. ©2°

6 Canadian MDA Satellite Systems announced in November the start of development of a non -
geostationary constellation comprising 36 satellites for  avalue of $131 million for an undisclosed
customer. 5%

6 Korean-based Nara Space announced in November the successful launch of their first cubesat
towards their planned constellation. 3

6 In September, Singapore -based NuSpace announced the launch of their first satellite towards
their planned IoT constellation. ©32

6 Kenya-based Amini announced in November the raising of $4 million for their constellation

plans: an Africa-focused environmental information constellation . The objective is to have their

first satellite launched in 2025. 533

62% Kepler Communications raises $92 million for optical data relay network, SpaceNews, April 2023

630 MDA gets $131 million from mystery NGSO constellation customer, SpaceNews, November 2023

831 Nara Space successfully launches cube satellite, The Korea Herald, November 2023

532 NuSpace and Oxford Space Systems mission successfully launched, SpaceWatch, September 2023
633 Amini raises $4 million for Africa -focused environmental constellation, SpaceNews, November 2023
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2.1.5 Notable developments in the use of space to support the climate transition

The year 2023 saw many developments in the field of Earth observation and , more broadly , the use
of space for climate -related purposes. In light of the Global Stocktake , an essential component of
the Paris Agreement aim ing to monitor the implementation and evaluation of the progress towards
climate objectives, the use of space proved to be an essential tool for states to communicate their
nationally determined contributions (NDCs) at COP28.

In addition, there was also a renewed interest from the private sector in space-based climate data
thanks to the adoption of Environmental, Social, and Governance (ESG) in many corporations.
Equally remarkable , the increasing number of extreme weather events and rising national security
concerns push ed several states to announce plans to develop their own EO satellite or
constellations.

Rising interest in commercial space -based data to support the green transition

In 2023, both states and the private sector in many verticals showed a significant interest in
commercial EO systems and data to monitor GHG emissions; ocean, sea, coastal, and water basins;
forests; as well as agricultural activities:

f  InJune, the German start-t 5 Y (G| &t Yl ¢ G LjOn Ykseed furndiegi (
f UOYTUFNLYGFLCUNOnYgYTtUFNGFt YI+ OGFn"
which also included Ananda Impact Ventures, Pi -Labs, E2MC, Antler, etc. The
I OLja Yt TYGUOYTUFNLIYl gaGLOnYlIAY (1 &t YL
through Phi-Cg I 0 Lj'Yk F : U-priCate Wartiefsiii Airmo plans to launch
a constellation of 12 satellites equipped with spectrometers and LIDAR
instruments to measure carbon dioxide and methane 53

1 InAugust, GHGSat announced it ordered four 16U cubesats from Spire Global
to further develop its greenhouse gas -monitoring constellation, which
currently counts nine satellites. GHGSat aims to launch the four satellites in
2024. The new satellites will aim at providing more data regarding industry -
generated GHG emissions. GHGSat already uses payloads from the Swiss
company ABB to monitor methane emissions .%°

Emissions

1 In November, the French company Kayrros launched the free version of its
methane tracking platform WYs | t dzinGFt Yg F 'Yt dzO!l dzi O(
emitters based on satellite data. The map was released ahead of COP28
where methane reduction was on the agenda. ¢

1 In December, GHGSat signed a partnership agreement with the Emirati
company Yahsat and the Abu Dhabi National Oil Company (ADNOC) to
monitor and reduce methane emissions. T owards this, they will establish a
Centre of Excellence and use space -based data to monitor GHG and
methane emissions coming from oil and gas facilities and develop mitigation
measures. The Centre of Excellence will be open to national oil companies in
the Middle East, North Africa, and Central Asia. ¢’

834 Airmo raises 5.2 million euros for climate -monitoring constellation , SpaceNews, June 2023
635 GHGSat orders four more greenhouse gas monitoring cubesats from Spire, SpaceNews, August 2023
836 Satellite imagery analysis firm launches free greenhouse gas tracker, SpaceNews, November 2023

7 f _aguYLdt FLYLitl guOt GLYsgl GFOI LilGs YGGuUYEqQULgU Y§Fn'Y AO2 :

methane emissions, GHGSat, December 2023
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In February, the Swiss Polar Institute (SPI) awarded a contract to Astrocast to
develop a satellite communication system for remote show, glacier and
permafrost monitoring stations in Central Asia. %%

In April, BackSky, through its reseller Telespazio, announced it will provide
the Spanish local government of Aragon and the Geographic Institute of
Aragon (IGEAR) with satellite data for crisis response including fires and
floods .2°

In June, the U.S. start-up Muon Space successfully launched its first satellite
into orbit on the SpaceX Transporter -8 rideshare flight. Muon Space aims to
launch a constellation of satellites to monitor climate change. It will test
dedicated sensors that aim to provide su b-hourly global measurements in
two launches scheduled in 2024. The constellation will focus on  flood and
water monitoring .54

In June, Tomorrow.io raised $87 million in a Series E funding round led by
Activate Capital and including RTX Ventures, Seraphim Space and
Chemonics. Existing Tomorrow.io investors include SquarePeg Capital,
Canaan, ClearVision, JetBlue Ventures and Pitango. Tomorrow.io had already
launched two radar satellites equipped with microwave sounders to gather
weather data , ocean surface winds and sea surface heights #4

In September, ICEYE and the Federal Government of Australia signed a
contract to provide SAR flood and bushfire risk data and insights to local
governments. The contract continues the partnership between the two
actors as the Australian Government has g C1 Ogn AYl OOF 'Yu Ljd |
Insights product since October 2022. 4

In March, the U.S. company Chloris Geospatial raised money as part of a seed
extension funding round led by AXA IM Alts and Orbia Ventures and involving
At One Ventures and Counteract. The company aims to develop
technologies using EO data for monitoring forest carbon dynamics, including
forest growth and degradation 543

In March, the Finnish company CollectiveCrunch, which is developing a
sustainable forestry platform U Lji Ft YG2 Yngu gWYgFFt GFL
as part of a funding round led by Nidoco AB.

Forests

The Norwegian International Climate and Forest Initiative (NICFI) Satellite
Data Program, which provides access to satellite data, focusing mostly on
deforestation monitoring , was extended until September 2024. This Program
was launched in 2020 and benefited 18,000 users worldwide. The Norwegian

638 Astrocast and SensAlpin to develop loT satellite comms for glacier and permafrost monitoring stations, Meteorological

Technology International, February 2023

9 CygLbabAYBOLIOCCOI Yi OCOLjs § E (1 "Yicadante, lowziate@VnageryiiJewitg for Oishstgti 'YG dzO| Y Gt U
Response, BlackSky, April 2023

640 Muon celebrates launch of first satellite in Climate Constellation, SpaceNews, June 2023

%41 Tomorrow.io raises $87 million for weather satellite constellation, SpaceNews, June 2023

642 pustralian Government Selects ICEYE for Near Real -Time Flood and Bushfire Data to Strengthen Disaster Response,

ICEYE, September 2023

843 Chloris Geospatial Closes Seed Extension Round of Funding with AXA IM Alts and Orbia Ventures as New Investors,

Chloris, March 2023

4.} CCOLUGdzO: | GFLUYZGULOLjYW ¢é_ §YUFY UFnGFt WYrdFLj9OLjWYS8gl LUY * 7
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government relies on Kongsberg Satellite Services (KSAT), Airbus, and Planet
to provide access to satellite images. 54

In June, Ororatech and Spire Global signed a contract to build and operate
eight thermal imaging satellites to expand its constellation that focuses on
wildfire monitoring . Ororatech already launched two satellites. 546

In September, Planatek Italia signed a contract with the Saudi company
Geosystems Middle East to provide EO services for afforestation purposes :
the transformation of abandoned or damaged agricultural lands into  forests.
Planatek Italia will contribute to the Saudi Green Initiative, which aimsto  plant
10 billion trees on its territory along with land preservation measures and the
development of a land monitoring platform to provide analytics and
statistics. %7

In September, OroraTech and the Australian Forestry Corporation of New
South Wales (FCNSW) announced that they extended their partnership in the
wildfire management field. The partnership 0 LjY t'i$ tp Omprove early
detection time over 2 million hectares of forest  using thermal sensors. 84

In September, Maxar Technologies signed a three -year contract with the
_UAgFgYSGFGLUlI AYt Tyoguul gCY@OLjt Gl L OI
§t FGuUt 1l GFt YgFnYaOLUl GUAYIFnY: |1t GOLN
Service products to monitor offshore oil drilling platforms and vessels . In
gnndudt FWYUUOY_GAGgFg Y2t 1 OLjul AY: t @8l
illegal deforestation and protect biodiversity .4

In November, Fairtrade International signed a partnership with Satelligence

to scale satellite monitoring of forests and farms to fairtrade cocoa and
coffee producers to connect fairtrade cooperatives and provide them with

data on their deforestation risks and ensure compliance with EU
deforestation regulations. 5%°

In March, Satellogic and InnerPlant signed a partnership to develop and
launch a hyperspectral instrument to  detect crops that suffer from
pathogens or a lack of water or nutrients .5

In March, Airbus Defence and Space signed an agreement with TerraNIS to
export its precision farming and crop monitoring product  outside of France.
The product will be supported by ESA and CNES. Farmstar currently provides
data on over 670,000 hectares of land. 2

In April, the British start -up SatelliteVu was awarded a £300,000 contract
from the Energy Entrepreneurs Funds to conduct industrial research for the
SARM-PV project from The Energy Entrepreneurs Fund (EEF9), which aims

545 NICFI prolongs public access to satellite images, SpaceWatch.Global, March 2023

646 QroraTech orders eight more wildfire -monitoring satellites, SpaceNews, June 2023

847 Planetek italia secures contract to support afforestation monitoring in saudi arabia, Planatel Italia, September 2023

648 Ororatech Wins Contract To Improve Early Fire Detection In Australia, Orora Technologies, September 2023

649 Maxar to Provide Environmental Monitoring for Government of Guyana, BusinessWire, February 2023

550 Fairtrade producers set to expand deforestation monitoring through new partnership with Satelligence, Fairtrade,
November 2023

%1 InnerPlant and Satellogic to Launch First -Ever Device for Detecting Human -Made Crop Signals from Space, Webwire,
March 2023

2 Airbus signs agreement with TerraNIS to export Farmstar in Europe, Airbus, March 2023
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at developing and testing a high-resolution infrared monitoring service to
spot faults in commercial solar farms through temperature anomaly
detection 5 In May, SatelliteVu raised £12.7 million to develop its thermal -
imaging satellite constellation as part of a Series A -2 investment round
involving Seraphim Space Investment Trust, A/O Proptech, Lockheed Martin,
Ridgeline Ventures, Earth Sciences Foundatio n and Stellar Ventures. 54

In April, Nestle announced that Airbus will provide it with Pleiades Neo
satellite imagery to monitor its efforts in  reforestation as part of its Global
Reforestation Program. 5%

In May, the U.S. company HydroSat announced it raised $15 million to
develop climate data, including measuring  water stress in plants . The Series
A funding round was led by Statkraft Ventures and included Blue Bear
Capital, Hartree Partners, OTB Ventures, Freeflow Ventures, Cultivation
Capital, Techstars, Santa Barbara Venture Partners, Expon Capital and
Hemisphere Ventures. In addition , hydroSat received $5 million in public
grants, including $1.2 million from the U.S . Air Force to investigate national
security applications for thermal infrared data. %

In May, IBM signed a partnership contract with NASA to develop a geospatial
foundation model using Al to analyse natural disasters and climate change.
Thet Ot LisgudgCYa®t nOCYGHCCY( (i © Yogsedvath iftdz
tailored maps to depict natural disasters and environmental risks on crops,
buildings, infrastructures, forests, etc . The model aims to reduce data
cleaning and labelling time through Al. %%

In June, the U.S. company HydroSat acquired the Dutch company IrriWatch,
which generates agricultural data on crop, soil, and irrigation . Hydrosat
intends to gather satellite thermal and multispectral infrared data in 2024. %

In November, the Kenyan start -up Amini raised $4 million in a seed funding
round led by Salesforce Ventures and the Female Founders Fund to launch
a satellite to gather environmental data about Africa by 2025. Amini aims to
launch a constellation of 6 satellites , along with the development of software
for analytics on drought, flood, soil, and crop health in Africa.®®

Table 9: Rising interest incommercial space -based data to support the green transition (source: ESPI)

553 Satellite Vu receives funding to catalyse efficiency across commercial solar farms, SatVu, April 2023

54 Satellite Vu raised $15.8 million for thermal satellite constellation, SpaceNews, May 2023

55 Nestlé to pilot new cutting -edge satellite technology to drive transparency in its reforestation projects, Nestle, April
2023

856 Hydrosat collects $20 million in investment and grants. SpaceNews, April 2023

57 IBM partners with NASA to monitor natural disasters and climate change using Al, Business Insider India, May 2023
558 Hydrosat acquires Irriwatch, SpaceNews, June 2023

659 Amini raises $4 million for Africa -focused environmental constellation, SpaceNews, November 2023
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National missions for climate purposes are developing:

Beyond the increasing use of commercial systems and data for climate  -related missions, states are
also developing national EO missions to simultaneously serve climate needs as and national
security objectives.

According to Aravind Ravichandran from TerraWatch Space, although the EO sector is becoming
increasingly commercially oriented, two -thirds of the EO market remains driven by government
initiatives. 56°

Among the identified trends of the year is the development and launch of an increasing number
of first sovereign EO satellites by new spacefaring nations: 661

o In November, the Omani company Etco Space successfully launched 2 8¢ F 0O LjYT Gl Lju 'YG2 YLjg
Aman-1 on a Falcon 9 rocket from Space Launch Complex 4E in Vandenberg. 62

6 InJanuary, Kuwait launched its first EO satellite Kuwait Sat -1 on board of a Falcon 9 rocket from
Cape Canaveral.

6 In April, the Kenya Space Agency (KSA) launched its first 3U EO satellite Taifa -1, which will
provide data on agriculture and support Kenya with food security and natural resources
management. %53

o In November, Djibouti launched its first EO satellite , Djibouti,” Y+t FYT 4t gl nYt TYasgl
Transporter -9 mission. The satellite is expected to provide data to monitor agriculture and
environmental changes. 5

6 In November, the Spanish state of Andalucia launched its first EO nanosatellite to support the
agriculture and fishing sectors. 66

Established spacefaring nations have ambitions to develop new plans for EO constellations:

6 kFY8&8gl LOWYGa YgGg!l nOn 'Yy YPASto biMbBd c@iSiltatforyaf siFSAR g L U YUt Y
LiguOCCGUOLYLJCCONn YKk@BKAGWYGGUUYgFYtsudt FYUt YIadCn'YT
gFt uUOlI 'YW ' YOUGCCHt FYLYt Ful gLu YTt YJFYtsUlL ga@iyLjyu OCC
National Recovery and Resilience Plan and managed by ESA and ASI. It will provide
environmental data to Italian governmental agencies on fires and coastal areas as well as
weather data. 5%

6 The UK announced it would join Spain and Portugal to build the Atlantic Constellation, an EO
small -sat constellation that aims to enhance climate change and natural disaster monitoring. 7

6 The Polish Space Agency (POLSA) signed a contract with ESA to build an EO constellation called
Camila. ESA will have a supervisory role and Polish companies will implement the project. The
constellation is expected to support the agricultur al, land management, and emergency
response domains. 4 satellites will be developed, including three optoelectronics satellites and
one radar satellite, which are expected to be launched in 2027. 5%

6 Canada announced that it plans to invest $1 billion Canadian dollars in the next 15 years into the

dgngl Ljgu'YG2 YLt FLiuOCCgudGt FYGFYHI nOl YUt YLU%®st 1 aYuUOYL

660 Earth Observation in 2023 and Outlook for 2024, TerraWatch Space, December 2023

%61 1bid

2 Aman-1: The first satellite from Oman launched into space, Times of Oman, November 2023

663 Kenya to launch first Earth Observation Satellite with SpaceX, The Star, April 2023

%4 Djibouti Launches First Satellite, Djibouti 1A, Space in Africa, November 2023

55 platero, el nanosatélite andaluz ya esta en orbita, Area Investment, November 2023

6 Ug COLj'YUt YOUGCnY, YaguOCCGuUOL'YTt I YKkUugCAOLi'YKk@KkAGY: t FLiuOCCguGt Fwyed
667 UK, Portugal, and Spain Partner on New EO Constellation, Payload, November 2023

8 7 XYO2~a OLYAOG! YGFYLsgLOWYO2~a WYzgFugl AY '
9 gFGngoLYIrdnt QUYItt LuYTH 1 YBgngl LiguYaLjiyYsgl a'Yt TYGuLjyLCiagulOYLjil guo
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Finally, many public space missions and partnerships were announced or launched in 2023:

6 In January, NASA announced that the Surface Water and Ocean
Topography (SWOT) satellite started commissioning activities, which
entails the activation of all scientific instruments prior to the official
start of the mission. In late January, the Ka -band Radar Interferometer
(KaRIn) was activated but then shut down. It was restored to
operational conditions in March and started to provide its first images
of water surfaces 7°

6 Also in January, the European Commission signed a contribution
agreement with ESA to develop a national Copernicus data centre in
the PhilippinOLj YU LjG Ft 'YW ' YOG CCGt FYt TYTUFndGFt YTI+8YuUOYGH Yl
will support the uptake of Cop ernicus to support the Philippines with data on  natural disasters

and climate adaptation .57

Credit: NASA

6 In March, ESAannounced that its Earth Explorer missions, including SMOS, CryoSat and Swarm
missions, which provide data on soil moisture, ice and magnetic field , were extended until at
least 2025.572

6 Also in March, ESA announced the HydroGNSS mission , which aims to produce data on soll
moisture and other essential climate variable s.will consist of two satellites . The stated objective
is to reduce revisit time. 7
o CLjit YGFY&g!l LUWYO a OLjY_Ct I gCYGL}t LIALUOOYAAF§OGLL'YKk Fc
instrument on board of the ISS, was put in hibernation for a 13 to 18 months period, four years
after its launch. GEDI will start its operations again for the period 2024 to 2030. The instrument
is used to measure forests in 3D, including forest canopy height and the distribution of branches
and leaves 57

6 In April, NASA successfully launched its Tropospheric
Emissions Monitoring of Pollution (TEMPO) instrument on a
SpaceX Falcon 9 rocket from Cape Canaveral. The instrument
will provide data with a four -square-mile resolution on air
pollution in North America such as rush -hour traffic to
pollution from forest fires and volcanoes . The instrument was
hosted on an Intelsat telecommunications satellite. 57

o kFY 51 GCWYWYAUIGgGOLYGCOLU!I GLAGUGAY gFnYCguldly GuUt1l du.

nanosatellite Dewa Sat -2 on a Falcon 9 rocket from Vandenberg Space Force Base. The

satellite, built by Emirati company DEWA and Lithuanian NanoAvionics, is equipped with a high-

resolution camera and infrared equipmentto monitor GHG emissions . The primary aim of Dewa

Sat 2 is to provide data to improve the operations, maintenance and planning of electricity and

water systems .67

Credit: NASA

6  Stillin April, China and Brazil signed an agreement to develop and launch the Cbers -6 satellites,
which is planned for launch in 2028. Cbers-6 is expected to be equipped with radar to monitor

670 Engineers Check SWOT Science Instrument During Commissioning Activities, NASA, February 2023

671 Global Gateway: European Space Agency and the Commission join forces on earth observation for the Philippines,
European Commission, January 2023

672 ESA's excellent Earth Explorer missions extended to 2025, ESA, March 2023

673 HydroGNSS twice as good, ESA, March 2023

674 Global Ecosystem Dynamics Investigation (GEDI), Earth Data NASA, 2023

5© a 0 Lj‘Résdldtidh Air Quality Control Instrument Launches, NASA, April 2023

676 DEWA successfully gets its second nanosatellite in space, Arabian Business, April 2023
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https://www.nasa.gov/news-release/nasas-high-resolution-air-quality-control-instrument-launches/
https://www.arabianbusiness.com/industries/technology/dewa-successfully-gets-its-second-nanosatellite-in-space
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the Amazon and more broadly the Brazilian and Chinese territories  to support natural resource
monitoring 577
6 In November, China launched the Haiyang 3 ocean observation satellite on a Long March 2C
rocket. The SAR satellite will provide data on water colour, water temperature, and sea ice. 7
6 During COP28, ESA awarded a contract to Airbus to start the next development phase of the
TRUTHS satellites mission, which aims to provide solar radiation and radiation reflected from
Earth back into space to enrich climate models . The next phase of development aims at
GFgCALGFt Yu UOYGFLjul G§OOFULjOYsOl Tt 8gFLOYgF®YLI OgudGFt
6 In November, UKSA announced £4 million in government funding for several space R&D

projects, including allocating 6. ° . ¥ ' ' 'Yut YuUO'Y6 FadzOl LjG u A-backédy 9 | G Ljut C
Surface Water and Ocean Topography (SWOT) mission to advance global flood modelling
accuracy .

6 In November, ESA announced that the CryoSat satellite,
which monitors polar sea ice thickness and detects changes
on ice sheets, was running on its backup propulsion system
that has the potential to extend its life by five to ten years,

following a fuel leak, which risked the life of the satellite by

five to ten years. 6 A A o
5 KFYAOLOOI Ol WY: UGFG YLULLOLLTICCA TCu u PG U 161 A5 00 LjY§d
remote sensing satellite on board a Long March 2C rocket Credit: ESA

from the Jiuguan Satellite Launch Center. The satellite was

developed by Aerospace Dongfanghong, a subsidiary of the China Academy of Space
Technology, as part of a technology transfer project between the Egyptian Space Agency and
the Chinese government. MisrSat2 will provide data for land and resource management, water
protection, agricultural productivity, and coastal change monitoring 58!

6 Similarly, ISRO and the Mauritian Space Agency signed a n MoU to design, assemble, integrate,
test, launch and operate an EO satellite for Mauritius. The MoU foresees a 15 month partnership
and specifies that ISRO will carry out in -orbit operations while Mauritius will use the ground
station. 582

677 Chers-6: Novo satélite de parceria entre Brasil e China deve custar mais de 100 milhdes de délares e entrar em drbita

em 2028, G1, April 2023

678 China launches new -gen Haiyang ocean monitoring satellite, SpaceNews, November 2023

679 TRUTHS contract signature at COP28, ESA, December 2023

8~ G TOYI OAt Fn Yt UOYCOgbL'YTH I YGa 0LjY: 1 At aguwyGa wyYot dz0arl ol y,’ -~

%1 China's expertise elevates Egypt's space ambitions with MisrSat 2 launch, SpaceDaily, December 2023
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https://g1.globo.com/sp/vale-do-paraiba-regiao/noticia/2023/04/14/cbers-6-novo-satelite-de-parceria-entre-brasil-e-china-deve-custar-mais-de-100-milhoes-de-dolares-e-entrar-em-orbita-em-2028.ghtml
https://g1.globo.com/sp/vale-do-paraiba-regiao/noticia/2023/04/14/cbers-6-novo-satelite-de-parceria-entre-brasil-e-china-deve-custar-mais-de-100-milhoes-de-dolares-e-entrar-em-orbita-em-2028.ghtml
https://spacenews.com/china-launches-new-gen-haiyang-ocean-monitoring-satellite/
https://www.esa.int/ESA_Multimedia/Images/2023/11/TRUTHS_contract_signature_at_COP28
https://www.esa.int/Enabling_Support/Operations/Life_beyond_the_leak_for_ESA_s_CryoSat
https://www.spacedaily.com/reports/Chinas_expertise_elevates_Egypts_space_ambitions_with_MisrSat_2_launch_999.html
https://africanews.space/isro-signs-mou-with-mric-to-construct-mauritiuss-eo-satellite/
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2.2 Other Outstanding Developments
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Other outstanding developments include
progress in R&D in space nuclear propulsion and
space-based solar power, and use of space for
security and defence and in this light increased
demand for GEOINT services.

Industry, Innovation,
Finance, Worforce

®.

Space as an Ass

Moreover, 2023 saw developments in commercial spaceflight, a rising role of Al for space services

and new digital platforms emerging to process EO data .

2.2.1 Promises of space nuclear propulsion

Advancements on reactor designs among other
technological progresses at large in  the aerospace sector are
enabling a new era for nuclear space propulsion. Space
nuclear propulsion involves the drawing of energy from
fission, which in turn and compared to chemical propulsion
provides unlimited energy density and thus enables longer
missions like Mars.®® The space propulsion market as a whole
experienced growth during 2023 and this trend is expected to
continue at a CAGR of 11.3% from 2023 to 2028, according to
the Space Propulsion Markets and Markets report. % Most
developments took place in the U.S. The rise of new
ambitions in the field of space exploration is expected to
generate an increase in developments in nuclear propulsion,
especially among Asia-Pacific countries.

The U.S.is leading the emerging space nuclear propulsion
market. In January, NASA and DARPA announced a
partnership to showcase a nuclear thermal rocket engine in
space, a pivotal advancement for NASA's manned missions
to Mars on the Demonstration Rocket for Agile Cislunar
Operations (DRACO) programme. The technical dev elopment
of the nuclear thermal engine will be led by NASA's Space
Technology Mission Directorate (STMD). DARPA, would
develop the stage and the engine, including the reactor, and
serve as the contracting authority, overseeing the
development of the entire stage, including the reactor, and
leading the programme's overall management, covering
rocket systems integration, approvals, scheduling, security,
safety, liability, and assembly and integration o f the engine
with the spacecraft. Through joint efforts, NASA and DARPA
aim to assemble the engine for in -space demonstration by
2027 887

683 State-of-the - Art of Small Spacecraft Technology, NASA, September 2023
684 Space Nuclear Propulsion, NASA, 2023
85 Space Nuclear Propulsion, NASA, September 2020

Chemical, electric, and nuclear
propulsion % should not be
confused.

Chemical propulsion is designed
to generate thrust through
chemical reactions such as
burning liquid or solid propellant.

Electric propulsion on the other
hand generates thrust by
converting electrical energy into
kinetic.

Nuclear propulsion generates
thrust through nuclear reactions,
granting practically unlimited
energy.

Two types of nuclear propulsion
systems exist:

6 Nuclear thermal propulsion:
involving the transfer of heat
from the reactor to a liquid
fuel, which is converted into
a gas through a nozzle to
generate thrust.

O«

Nuclear electric propulsion
involving a reactor to
produce electricity to
positively charge gas
propellants and push the
ions out through a thruster. 58

686 Space Propulsion Market Size, Share, Industry, Statistics & Growth Analysis Report, Markets and Markets
%7 NASA, DARPA will test nuclear engine for future Mars missions, NASA, December 2023
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https://www.nasa.gov/smallsat-institute/sst-soa/
https://www.nasa.gov/tdm/space-nuclear-propulsion/
https://www.nasa.gov/tdm/space-nuclear-propulsion/
https://www.marketsandmarkets.com/Market-Reports/space-propulsion-market-118742255.html
https://www.nasa.gov/news-release/nasa-darpa-will-test-nuclear-engine-for-future-mars-missions/




































































































































































































































































































