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=9| =7t 2 0I5 EiElok”| flsiMeE 228 S22 niefo] SN2 URSHH, 1
ol ¥= 7= Sl 20| SHEECH Xt HEGHA, 22 01 BIHSHA ARZBEE teld
M2 +~ESSHolct
= YdoM= 2F7|e 2E 222 SSYL +~SSHEHE =it =29 HEHERO
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OEl MEVIES Zelele &8 MEE 2018 Hhllst, 7| #Est 22 +
S| 2llRe HEE @lsk= e, AUKUS, TTC, IPEF, G7, QUAD &2 ALCIAL XA
e HES
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Qlst of2f MEX MAISS 281 UCh Z2oINE Z20IM 2 HE
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==t TH|E 20|t TH|E2| OfshEtAI7t 2zl ArgolL|at

: 3H—f9| Xtaobst 7l 20| 2 2F2 SN LASHA =[H, uiot 2o
AP HIZE ofL2l MBS e 4 UCL & otz s sl 7|&e HEE &Md =
7toll e|Est UCHH, Z7t AHEE (oM = MZISHK| LS 4 SlCt. T4 3
T M= B2 AIRIS0| RINEHZP OlE £01, ElEts, Ea4(specialty metals),
3|EZ(rare earth elements)2t 22 X[xl(raw material) 22 £=, U4E3(bespoke) Al
At At SHEfo| He M, FLHRIe| ALt MESe HIEEd S2 =XS0| gELt o 2
2 Eo| F7|an HEst 22Y 2L HolMe #AXIEL A A E= EEEX]
(topology)E mtefslz{1l olH, CIE SHHOE 0|2{st 2 2YE S5Unt &st +ESHIAA|

S 5 SiLb} Ciet $OIXISO| Aojztn & 4 UKIEL, Mol HES MAILE 4 ¢

oL S8, 01 Acjolis Bkt SIziel YRR Ofel OLE F7tel HEHE ojelol 578

L5 A SA FBAITI= S| SEFICL) TR0 et 27t BelxiSo] B

M2 RES| Bk v, 195719 AFELTO| LAt 0f2f XIZ7HKI, 807 OlAel 27t

) e R Atzle] HHueP s Aol (0 Hig2 =70 CEA LEHTE &=, of=, iRk
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S Cimol AT OfLjzt AEHOLN 3071 OfAlo] S7H S Aol AlSE AME
0|2 EQICHOECD 2022).
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(a8 1) Aol oINS S=3t 2} &

I s EHEo U o EHEe| SEXQ IS HY WAt

Z=. The Space Economy in Figures, http://dx.doi.org/10.1787/c5996201—en.

7|2 S0 thet Sl HlolE] YLt XA ofef2 =M ofFCt
7t&¢t Hio|H= i BlIZSHH, E2 39 27t AlHE= =L 27| sl

[ }
T2t thE AAXES FEXCZLi0r &g 4~ UCHE

ARl AMRIX=0| —’.-_‘—IH?_*EF £3|, 2FZHoIAM2] HAEZ (upstream)0| T{etd|, 2F
D=0 4 Mzet 2F2| 38, 5 It stelMAS] Cixfela M=, 253 elmate
At Soll siE=l7| 20|,

(B 1) F712 3222 Xt

) 2x7lE 2RY JZU =] 2XAR(space economy)= 5 JIES BBste ZH 22O WIS
2HE FLHOECD 2022, 29, 31).
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HHXE oll
HXEE S=H Texa Instruments, BAE Systems,
(Electronic Component provider) Microchip Technology
MMz 2 A= HEEA ACM Coatings GmbH, Messer LLC,
(Material and fuel manufacturers) Beck

St AIAR HMIZ=HA|
CubeSpace, Tensor Tech, Veoware
(Subsystem manufacturers)

} Ball Aerospace, L3Harris
HO|2E M=YXA| ,
Technologies, and Teledyne
(Payload manufacturers) .
Technologies
A M= Kongsberg NanoAvionics, Northrop
(Satellite manufacturers) Grumman, and Thales Alenia Space

HAE AlY 3 ZH| MSHA|
. _ NPC  Spacemind, Exobotics, and
(Testing faciles and equipment

) Nanovac AB

providers)

X|AF ZH| HE=SX| EnduroSat, Berlin Space Technologies,

(Ground equipment manufacturers) | and Alén Space

K| A7 | XK ASXHGround station

Leaf Space, Dhruva Space, and KSAT

owners)

o Azimut Space, Pelican Products, and

=3 3|A}

o . EPS Logistics
(Logistics companies)

ATZEQ0] X}

Epsilon3, Vyoma, and KP Labs
(Software developers)

LA MH|A HS S

_ _ SpaceX, Space BD, and Arianespace
(Launch service providers)

AEEHE 3 MH|A HSYA|

. . Cloudflight, STM, and EOSOL Group
(Consultants and service providers)

Federal Communications Commission
(FCC) in the USA, the Civil Aviation
Authority (CAA) in the UK, and the

International Telecommunication Union

TN Y=
(Regulators)

(ITU) at the international level

o AFEXE
Planet, Eutelsat, and Iridium

(Satellite operators)
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. NASA, ESA, and JAXA.
(Space agencies)

MIT, Cape Peninsula University of
Technology (CPUT), and the Institute of

Space Science
=x: A brief introduction to the space supply chain,

A7 |2

(Research institutions)

https: //blog.satsearch.co/2023—04—17—a—brief—introduction—to—the—space—supply—ch

ain

PF7lE 3L EEZX|0|M 0|29 RYE XM= HIHstn U= X EXIY
o| wt2Ch Xt 100 HZt @2 27150 22Y 25 AR (space economy)oll ZIst
QUX|TL O] HEOo| ot EXt HE= EFe| £EE =oISCHOECD 2022). ol2{st £Xt
T2E 0|=20| FZMOIM RiX|sts HIST 0|2 HEtdlsh= o"7I$ HZo| ™ 2
E 7ts7 ste ECizt Eict ot HiEE 7|ECR &AL #2E E/UE ), 0|22 X2
GDP2| 0.25%Z HHESIHH MIA z[cH blE2| Xt =QIct, I oruar 0|=22| GDP #=2
£ detstH, oEr Z71=0l dHlsh 7t 2 2ol FXPt o), M%F OF =72t H|wsl

T SHHOIA AEH OlAtel EXto 5, 0|=29] 2F AR - 7IE0lMel alHie] J(etg
HHEECHTE 2) &x).
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Z: 2020 GDP LCHH| H|I22 ZH3IH2(0ECD 2022).
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QIZoIMo| HRAet WAL ZEE WSO FUlE HYN ZZY £2=2X|
(topology)0lIMel FaFzig ZIMMoR BoICk QBN B U WA HH B0l =Y
2 j, 202081 7IEOE MX| %S R7HS0| QBANS BT UKD LA B
S8t Byt B0t MO 3) AX). KT A=) U= 2
g

20229 52 J|=0=Z 0|2 3415, &2 535, F= 486, Ct=2H 180(8& Q| 60CH ZE),
7

2AIOF 170, 22 88, Q1= 59, HHLiCk 56THOICES) s HlOJEIS Hote 2% 7|& B

oMol 0120 Y= SIMO| FEKS| HOI B2, DE MHUIN B0 BRI UCHs A}

A RIHPE DaT A 2 DL B3RoINe] S SPECD 4 gk, Tl

SF BRI yl&0| TP, o8 - FRIN Bto| 2H| CRLESMH =X S 13
~x

sf EtS m, et AtA| JIee ERet oM S5Ue 28 oI, Eel &858 =
slote AUSHYL EREY H Ui BeS ERcts A2 S7Ks00 7H4TE WA siE X
+=0| SFYMe| X|HIHS LIE= H2|He2 & + U=

Ct.

CHSE 7FRQ Z40|

St
Ho

B poce-lounching
confries with sobelfles

B Couniries with satelites

Copriwd wie mops bor et

Y frHa LEo2 ofe AR 2c 4047, HMEE 57 AR 424 =2 306, 0lzk 1sprijolct
(https://www.forbes.com/sites/katharinabuchholz/2023/04/26/the-countries-with-the-most-satellites-i
n-space-infographic/?sh=790b1bd1ce27).
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71 Morin and Tepper(2023)2] CIO|EIE ALESHA 2010HRE] 2022A7IX| 25 &
REIEO| £XI2 RO FJ|Z HAIF

SATH0|A(NewSpace)7t EZAMOZ EISEQICIT B 20108 MERE, 718 &2
HOJE(Rl 2022W7IKIZ TIESE, MEA PHEOITI ZRISS B B3 O 1Yt 2
TR 4) &E). (17 95 29, A4 25 Z250| He2D YSol= =76in, 22
S5 MolMQ 0|=Z2e| M2 HEISICLS) 2022EHS 7|E22 1613719 &sstn U
LFEEZR F0 38271(23.68%)7t O|=0 U2H, =2 1307H(8.06%)0 =tstct
Morin and Tepper 2023). 02| 9% B2 KXo £ 2iAl0f, Y2, U=, £, TYA
of Y= BE ZISS Bt 4 A0t J2|D, 0|2 MRS 2F XX HM Y=
STE0t 30} of Lot B30 Y AEE 2Y WX, 0122 weEg Holztm 2|

Sl @ C}2 olgolct,

rMrngE

—

D22 X B xESO| CiN SHOIME QML F2o| XEIS0| A2l EX|
AL SHAAHORIE MEX 95 B20f| B = 2ol v, 02 xEsS A
Ex H2® olLal 25 B, 93 A2, 9 SFHE, AT MulA, 25 TS B2 S

=3t F=0] vud Z F2g Ho|X|g JAFHQ 93 AP Zr=Eo] 22l HAorE =FSH FHAA
oz, 24 A= 33 SE Hojg, ofmalyl, Fdol, 4o 759 Fo=E HICh
https: //www.chathamhouse.org/publications/the—world—today/2022—08/why—africa—heeds—be—space
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£ O ZZIE0] QO 0|22 222 Chdd® otz =29 #2, oE
OlLt ¢izh &) =Wl CHAME JITICE J2|1 0|=2| £35|= OtEl AH0|A Al
(Lockheed Martin Space Systems), AH|O|AAA(SpaceX), ZAM(COMSAT)z &
Y 2F FANEL 5329 HEAH0|A(LandSpace), I AH0|A(LinkSpace)2t 2t i
S SIAESECH E& o2l EYs| g3stl /U= 2 =2 MESHE B2 AEEY 3
AS0| ZXHSCHMorin and Tepper 2023).

OIXge 2 F7|a 35U EEEX|0Me 42 HEoF= & CHE th2|Xls(proxy)
BN 23 2E H8E & o+ UL CIE 2052 SAE W, A2 7|&50| R2 L2t

2rh =2 Ut O B2 L2HS0| SsdS 9ot & Aolct. &, 7|eH0| =2
A

°
M

0

BlULE, 1 Liatol HZEls of B2 B0l FAY Ho|ck
A 282 9fsh, 121 JIE HAS YUst BHSO| SUHEICIT 2B 4 QUrt. JCiHH
BMOl £ ZIVUIN BHN YURIS BOIFE XAV B 4 AUt = BZYof
Mol SlMo| £S4E, Y ME|HIE TASALL B2Y MeiAol S 0l 4 U
HHSS Yo 20l Of Y2 BAS JIXICHD JIYE 4 Uk B2 BE HHS0| ZIYof
Mol 29|z RZECID 2 £E gt s BTED AR SSOIY, Jlge o
T MAR- OIS - BE - 0| BE B0l2ks Mo, B2Ye MefA W e nxot
SHN MBS JIRICHD A4243 4 QUct

25, 0120 AB0IEt 2F TolAtR, FI21t 2A0IE S0, (A ) 0120]

N2 ©ES0| olzet ZYWISEOE O BE2 gg8s % UASS 20|12 ot BHEF| =
XEE ofL2t 25 gE=2 RS EHElE 0[=2 2F 7l& Ss5T0lMel fldE m=fel
g 4 QU e FY=0l2t 2 + U= S=1 HAOPE Hoskn A= g@EE2 tiAl=
EEXIE(group guidelines; (& 5)2| OOOEALEN, 748 gl XIASS MAlsk=
ol EHojolct, AEH E+E SETCZ Sh= E CHE - MoUx Mg S07t ULt
J0i Hisit O01=2 #H2HO00HANO| &Yt HISS RIX|SHH Z7tE2HO00HA)E HCHA
o=z HCt TXk= J|gnt 22 HIER UZF AR(RE e o K= Mol of ARt
HIZE X ez 243 = gFoloh. TRl 842, AEA8A 2H 7, ME,
MH[AZF HRE S5 23 gdo| Bt = 4 QUCh ol2fet 40| = 0j=2] &ix 25
7l SEYMMe 2918 201 AUk O OfL2t d7|st g
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o=t =z 2440 0= = 2 &0} 0= = 2 A O

Z: Morin and Tepper(2023)0lA{2] & C|O|EE 7}X|T, &S xHFAEt

I. 0= 2FI|s +=SH &3 A Hy|

AHO|A(New Space)?| B2, 2Fusl7|eS S AXEQ 455829 H
3= Qlofeltt. 2F7|= S| FHol| U/ TIZHo| HHO| LIMA| =1, X|Fete| F=H
O RUZH2 o Li2tSat =2l 7i2d 7I=2l Jiga Age| 2its Sall EA 0
elS 75kl Eoh a3dl 2018 0|STFEYe| S2nt e, YREALIXIS0 2lsh <2
F7|1&0 MEZQ +50| Z7IMEM Loz SZEHM, MER ZHE WOolsiCh) F
7122 XEH LT R/AE TSk 2l6h, 7Isel gyl et TisteEet 2F Y|
£ 5F - Hze X&H S5 flet dHetE, & SHo| 25 01 S8 Z7IME At
o2 Bt

PF7|1e9 JEX SHE o2t HEX ZHo| FZslolsk= OlFes 2FF7I1S0] &

7 ZojotEniR Xo|2 Malgin PR MY HBS 0j=o) »ESHEMO| £ 012 ANA AN
HCHE 27} ot-gat ofg & o1zt bt
UCHNttps://mwww.whitehouse.gov/briefing—room/speeches—remarks/2023/04/27 /remarks—by—national—securit
y—advisor—ake—sullivan—on—renewing—american—economic—leadership—at—the—brookings—institution/ 12|11
hitps://home.treasury.gov/news/press—releases/jy1425).
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5| FE02 IX|X| = UZESe d4= 7k 7| iZ0lct 80| TUE2Z =t
o HE =l 2RI F OiL2t 280 Z& JIe= = A2 d4 M2, 2F7=
o TAIRMEXN ZHE ofL(2f, 27| 2F7|s0| JHsE St AUEH olE AW =
Cf. Xt B2 =71=2] Rt 20| 340 2z S Heixtoll o 2ESH Lot
1 U= 7R2H, 3 HIBE2 O2 7Xl= FAMI0|CKPelton 2019). O|=2| HRE EOZt=:
Sl X2l - HAl- & St 22 ZAFEE Mu|AS2 0[0] 2iZhof| ¢F35] &St

=oh HE2, =
50| JtE X&Hoz FXsh= b, Halet MM mat 2FS2He| At St
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M BIS & 0|2} dHotmtE: SHAIMST|EE QI6h =27F F2HNational Strategy for Critcal and Emerging
Technologies) (2020)0llA 12|11 2022E29|] HH0|IENME 7| 2ES MASIC) 0] 222 2018 BISQ| ‘A
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12) https://www.congress.gov/ bill/115th—congress/house—bill /5040
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2 BN 2= 020X e, 0l olle =MA =20| &2 =29| thao| =t
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assembly, and manufacturing; Commoditized satellite buses; Low—cost launch vehicles; Sensors for local
and wide—field imaging; Space propulsion; Resilient positioning, navigation, and timing (PNT); Cryogenic
fluid management; Entry, descent, and landing.
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