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Suggestions for a Successful Launch of Korea AeroSpace Administration:
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dlE Eo] ul= NASA(National Aeronautics and Space Administration)= “H5of|A| d[g]o]
EoPIEE 95 v g5t H(exploring the secrets of the universe for the benefit of
all)”, “IF= sl vRAY F7hE "ASIL TAS B9l Aol 32 AletHexplores the
unknown in air and space, innovates for the benefit of humanity, and inspires the
world through discovery)'#= Z& H[HOZ AAJstL S

£5] o] An2 uf AYH kB BAe] BHE 9% oA FoIg BAshe 71eTE
ol "9 7% Relels 3 B A5 4 Sl A A 7i{carrying out a

program of scientific exploration of the Moon, developing human capability to work

in the lunar environment)’o|2k= A& YAIZ o7 AAIgH
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O 22% 2F ZH|(global space economy) digtut ot
o FEH 9F AAY FEE2021E 718 4,6939 E¥(Space Foundation/Statista)
« 20099HE 20219714 F AAQ] 229 W& 53 (Space Foundation/Statista)
- 20219 wh&2 20119 wi&<] 1.60
- dAlZ A&2Q S7F FA

(I 1.1) 2009EKE 202187 @F M2 22E UiE 5%

Global turnover of the space economy from 2009 to 2021 (in billion U.S. dollars)

600

500 469.30

446.88

400 383.50

314,20 330-00 32300 329.00

304.30
300 276.50 28980

216.60
200

Turnover in billion U.S. dollars

100

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Xt Statista 2H[0|X|, Global turnover of the space economy from 2009 to 2021,
https://www.statista.com/statistics/946341/space-economy-global-turnover/.

o U(revenue by sector)@ TFH(Space Foundation/Statista, 20214 7]&)
- AAE 95 AET AH|A(commercial space products and services): 2,2429] &

- APE = 71 AJd @ 3 AF(commercial infrastructure and support industries):
13789 &

- = AR 95 o4k 5989 &

-2 9 Wb 9 ok 4759] U
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(a3 1.2) £U(revenue by sectond F2(2021¢ 7|1&

Global space economy from 2019 to 2021, by sector (in billion U.S. dollars)
Il Commercial space products and services M Commercial infrastructure and support industries
U.S. Government space budgets Non-U.S. Government space budgets
600
500
469.30

8 423.80 4681
S 400
%!
)
=
% 300
o]
=
3 200
(O]
3
oc

100

O 1 1
2019 2020 20217

Atz: Statista 2H0|X|, Global space economy from 2019 to 2021, by sector,
https://www.statista.com/statistics/662231/space-economy-breakdown-globally-by-sector/.

FoHrevenue by segment)d &3 L A (Morgan Stanley: Haver Analytics/Statista)
- 20229 71 7P iR 2 Al #oKTop 3)
* Ground Equipment: 1,497% &%
* Consumer TV: 936.29] 97
* Non Satellite Industry: 841.3% &
- 20409 71 7F8 it 2 Al EoKTop 3)
¢ Second Order Impacts: 4,115% &%
* Ground Equipment: 1,960.99 €&
* Non Satellite Industry: 1,275.79 &
- #4 TAE A8 AR
« 918 AR 20224 60.691 EE A 20409 97.99] B2 STt
+ 91 AlRE 20229 250.29) 204 2040¢ 262.39 EEE 7t
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(d& 1.3) 20Krevenue by segment) 48k 2 XM2(Morgan Stanley: Haver Analytics)

Global space economy revenue from 2015 to 2040, by segment (in billion U.S. dollars)

M Consumer TV M Consumer Radio Consumer Broadband M Fixed Satellite Services
[ Mobile Satellite Services [ Earth Observation Services M Ground Equipment [ Satellite Manufacturing
¥ Satellite Launch M Non Satellite Industry M Second Order Impacts

1,250

1,000

750

Revenue in billion U.S. dollars

*
«©
N

A= Statista SHO0|X], Global space economy revenue from 2015 to 2040, by segment,
https://www.statista.com/statistics/946358/space-economy-global-revenue-segment-2040/.

o 95 "X (space venture) FA dZHBryce Space and Technology, 2000~2021)
- SEAA: 4659 <
HIA 7jo]E(venture capital): 2719 E¢

+ ZRE-AF B2 Fseed: prize-grant): 739 B
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(O8 1.4) 2F HiX(space venture) F£Xt $4&H2000~2021)

Value of investments in space ventures worldwide from 2000 to 2021,
by type(in billion U.S. dollars)

Seed/prize/grant
Venture capital
Private equity
Acquisition
Public offering
Total investment
Debt financing
Total with debt 52.2

0 10 20 30 40 50 60
Investment value in billion USD

Xt Statista 2H[0|X], Value of investments in space ventures worldwide from 2000 to 2021, by type,
https://www.statista.com/statistics/666095/value-of-investments-in-space-ventures/.

[ ] B_Q_‘F
- 20219 712 4,6939 282 Fg== 5 A 1EE 204097HA] Azt oF 6% S7F6lA]
204040 1% 5309 €& olg o2 HYEH(Morgan Stanley)

- 204097 7F FR7T & Bol= o]x} A Second Order Impacts), A% AH](Ground
Equipment), ¥4 AFA(Non Satellite Industry) 52 £ofo|H Z82Q1 Y4 TAL, A2}
9 AHIA fHE 95 A HA9] 6.6% FE=2 HgH(Morgan Stanley)

- A71H0 = 1 AEL A4 HA 5 A EoRet I ojAH o2 ATEE Fokol AATL
o] FQc6t2s xqA A Fof HA ozt 4 2 A Ago] Bagt

O 3 dHoA ™5l HEH(OECD Space Forum, 2021)
* QI7EY] Foj7t sojutal QIX|EE FF —’FJS W7l 5850 XP== o lojA FRo FAl=
A 83 9L T Ao Ak

© G20 BH9] §5 HoF FX}= GDPY 0.05%(FZ oI, vl=9] A5 0.25%, =Alok 0.21%,
oA 0.12%Y
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(O 1.5) 2F FH0M 2o Az

)
I

= oD
Eo@
20%’

< e

United States' [ ——— () 25()

Russia’
France?
Saudi Arabia’
Japan
China’

Italy?
Germany?
India

Korea

United Kingdom??
Canada
Argentina
South Africa
Indonesia
Turkey'
Australia*
Brazil

Mexico

0.000

0.076

o
o
~
[}

0.075
0.069

‘
o
(=3
5
©

0.049

||||| T
=)
=

23
]

0.018
0.014
0.007
0.005
0.004
0.004

0.050 0.100

0.150

0.210

0.200 0.250

%

0.300

O

Economy Lea

2

[

e

oOX
T T

ders’ Meeting 2021.

=28 Y& XE-FX

L)

(=
—_

e
im

OECD Space Forum(2021). Space Economy for People, Planet, and Prosperity, OECD paper for the G20 Space

=
|

o A AMA FE 95 273 A& dZHEuroconsult-EC/Statista).

(a2 1.6) ©® MA E% 2F Z20Y% X &

- 20149
- 20224

4249 &9
1,0309 &

- 2 Hid 10% oV 7

iy

Ofor

Expenditure in billion U.S. dollars

Government expenditure on space programs worldwide from 2014 to 2022

125

100

(in billion U.S. dollars)

103.0

92.4

2016

2018

82.5
75 70.8
62.2
50 424
O L 1 1 1 1 1 )

2014

2020 2021

2022

Statista 2H|0|X|, Government expenditure on space programs worldwide from 2014 to 2022,

https://www.statista.com/statistics/745731/global-governmental-spending-on-space—programs/.
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o A AA AR 2F =AF BXF A3} AW(Euroconsult-EC/Statista)
- 2013~2017: 6709 2¥
- 2018~2022: 8109 &
- 2023~2027: 9309 22(A7t 3109 €2)

(T8 1.7) ® M HRO OF BA £X Han MY

Total global government investment in space exploration from 2013 to 2027
(in billion U.S. dollars)

120

100

80

60

40

Investment in billion U.S. dollars

20

2013~2017 2018~2022* 2023~2027*

0

A& Statista 2HO0|X], Total global government investment in space exploration from 2013 to 2027,
https://www.statista.com/statistics/946403/space—exploration—-government-investment-worldwide/.

A AA S5 A FRE AR FA =% 9lE(Euroconsult-EC/Statista)
- 354 2010~2019400 BIsH 2019~20299°] 54% 57}
© 2 AL 3 HAF A
» 2010~2019: 1,6709 &
O $=%(transportation): 7209 &
@ A= 714k FH(orbital infrastructure): 3509 &
@ Aot dAEHe, gd=ach 3109 €
@9 &k 509 &

® 33 'AE 1109 &
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» 2019~2029: 2,580 &
@ S=&(transportation): 1,2109 €&(68% <7bH
@ A= 718k FA(orbital infrastructure): 5009 B&(43% Z7h
® et AAlEs, "d=eich 3409 28(10% 570
@ & &k 2109 22(320% 571
® S Bk 1609 ©2(45% 57
©®© o 95 B2 HAE 1609 23(23% 57

(a2 1.8) © MA *F A ZERE R &4

ra

&1t 0%

M Transportation M Orbital infrastructure Astronomy, astrophysics & heliophysics
Moon exploration [ Other deep space exploration M Mars exploration
300

258

200

150

100

Expenditure in billion U.S. dollars

50

0

2010~2019 2019~2029

A= Statista 2H0|X], Government investment on space exploration worldwide from 2010 to 2029, by type,
https://www.statista.com/statistics/946361/space-exploration-government-expenditure-type-worldwide/.

FQ8 =7Pd & mz o] gigt J¥ A&(Euroconsult-EC/Statista, 202283} 20239)
- "=k 202249 619.79 2EjolA 20239 7329 2E(18% 371

- S 20229 119.49 2EollA 20239 141.59 2(19% S7b

- YE: 20229 499 oA 202349 46.59 S (5% Hh

- ighel= 20229 7.29) 2ol 202349 7.39 2#(1% S7D
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(A 1.9) £2 =718 F D20 tiet F5 XE(2022H1 2023H)

Government expenditure on space programs in 2022 and 2023, by major country
(in billion U.S. dollars)

W2022 W2023

United States 73.20

China

Japan

France*

Russia

European Union*
Germany*

[taly*

India

United Kingdom

South Korea

0 10 20 30 40 50 60 70 80 90
Expenditure in billion U.S. dollars

A= Statista 2H0|X], Government expenditure on space programs in 2022 and 2023, by major country,
https://www.statista.com/statistics/745717/global-governmental-spending-on-space-programs-leading—countries/.

o 39 It 9F 713 A FZHWikipedia-Radio Free Europe Radio Liberty-Statista)
- 39 27F 95 7|1H ikg Aok o 2
* NASA(MI=): 2359 €2(2022), 1959 2#(2018)
* CNSAE=): 1179 €#(2021), 1109 2 (2018)
* ESA(EU): 71.59) 9-8(2022), 56°] |-=(2018)
* Roskosmos(2{A]op): 20.19] 2(2022), 3309 2(2018)
+ CNES(EZH2): 35.29 ©92(2022), 269 22/(2018)
* JAXA(Z2): 23.99 ©2(2022), 2021 22(2018)
* ISRO(Q1%): 18.3% ©(2022), 159 22(2018)
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* NASA i &3} AIF(NASA FY 2024 President’'s Budget Request)

- 2024 FY: 271.99 29
- 2025 FY: 277.39 €&
- 2026 FY: 282.89 €&
- 2027 FY: 288.49 &#
(I 1.10) 2718 GDP HH| 22 Of|4
Goverment Space Buget .vs. GDP [2023]
TIME RF OGN -e- =71 GDP CHH| 23 G4t
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X2 2428(2024). "HEIYIR LFSDH AT Mok IXFAS B0, 2% M 7, HOH, IDYTLIHTAY, pp. 22-36.
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« NASA FY 2024 Hop dAHNASA FY 2024 President’s Budget Request)

ok

- 8

295 gAF #(Deep Space Exploration Systems): 79.719 E2(29%)

o

N

ZFA(Space Operations): 45.359 23(17%)

v

7]&(Space Technology): 13.92% E2(5%)
A-(Science): 82.619 ZH(30%)
« A3t SHEarth Science): 24.739 &

)
&

+ 39A4] FSKPlanetary Science): 33.839 E&

« AAET|SKHAstrophysics): 15.57% &

* HldE2SHHelio physics): 7.519 &

« BE-E7] #8KBiological and Physical Sciences): 0.979 &
3gsHAeronautics): 9.969 2 (4%)

o}

N

&35 48 T(STEM Engagement): 1.58% 2(0.6%)

OFA - HQF- & AH|A(Safety, Security, and Mission Services): 33.69% Z&H(12%)

A

12

& H(Inspector General): 0.502% E2(0.2%)

N

12

9% AAS] 95 Tl oAk HT B gk oF 10%T 57}

aju

u|=k, &=, EU €02 27} 93 7|3 djilo]
NASA®] 2024 FY o4t @712 2709 =& ujd 2%% Z7} oAt

7 T(Construction and Environmental Compliance and Restoration): 4.54% ©&(2%)

NASA )it 5 35 A7430%)2F A ©AH29%) A1kl 59%=, NASAS] HIHQ! “QIF AA|<]
ERE 98l 9529] v|E2 gs|H(exploring the secrets of the universe for the benefit

of all)’F A7 "ARE Al skt 55 FABIH, A7 EAE 913 Ao, a2 S3h

Aol F7-& AlgsHexplores the unknown in air and space, innovates for the benefit
ek 2§

L= B |

of humanity, and inspires the world through discovery)’& °]ZW7] <Jsl
A WA e} = HR Q1 A (Discover)ZF BAHExplore)l 7 B2 oARS: 5L Q1. °o&

Bofl Al A A=k 53120 FAl(Innovate)?t ¥ A E321 MH(Advance)s

7% 9% 7 BSS IR WA 3 FobH BAs YAS H A BHE 53 0)F 24

4
SIg B3} W 7144 A4S olgm, 95 AAS I %S
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- 5 A 2/dske wiRte] @5l AolBE e o] AEHAT & 4, fAE +
U= B E ALE Sfor F
© ST vl NASAH 2 JAXAfK= ©] 71 AVdolM 9] 5 AMdS &8t Ist A4S
£ 39 PHREATAL EHH JJUoIITF A B A8 ek F00F T
- ujge 970 et A7 957 B0 Hels NASAS Aol Hels Loli(US.
National Science Foundation National Optical-Infrared Astronomy Research Laborator,

NOIRLab)O.% Lol 9111, Y JAXASH NAOJZ Lhrlold k8. Seltels $33374o]
S 9% o slod JITe ERh It B AYeINS] 95 AT B 4T 9

sfo 2t
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» SMD(Science Mission Directorate)?] 47 3421 4| &2] E3HAstrophysics Division),

34 It EIKPlanetary Science Division), BlY E2] £ZKHeliophysics Division), A+
5t E3KEBarth Science Division)ollA 343+

919} ] =5}t Bolof|A] AAJ5K= Decadal Survey X114 5-& S35 754 |9] oJAS Hlglo g
SAE9E AR @A AT SOl AP = middle-up WAl 7R

AA &8 B39 FL ‘Great Observatories ZEZ 1304 3]E(Hubble) $FHL 31}
ZEFHChandra) X-A T4, H20|(Fermi) ZUHA BT&49F 742 ARE 181 F2
ALY FTHE 52 A A+A] 85 F8 Wgste] APP=

3y st Eao|H= Ho|A(Voyager), 23] 2(Galileo), 7HAY(Cassini), 33 3}
AS1A]-H2] QAE] 2H(Mars Science Laboratory* Curiosity Rover), 343 2020+ H{AH[oJHA
(Mars 2020-Perseverance)s 394 25t AwUEQ] 34 A4, 3k}, &4, o718, AP1H
ATt 5= A AER=

g 58] EaoA= g &5 1= Y4(Solar Dynamic Observatory), vl A 949(Van
Allen Probes), T B1Y¥ YX(Parker Solar Probe) 52 HIY E&sHA|9] A4t 489
o35t AP

o I 7|7HS Lut AR o2 STt Akl NASA Center, AlE 527 A74(Jet Propulsion

Laboratory) 5 €% 7|1%E AAsl] YHE Hojgt

- 549 YF(Explorers Program Mission)

« 549 YTExplorers Program Missiony= A &2, P4 sk €F E2] HolojlA

ARl A S B AAE 22l Fek AFE FFOIM £ V18E AT

o] wet 5% Y (Medium-Class Explorers, MIDEX), 4% IF(Small-Class
Explorers, SMEX), 4% U¥(University-Class Explorers, UNEX)Z WHH, 1 ¢
TATEATE A3 Missions of Opportunity(MO)7} U<

* 39 YFHMIDEX)= AlAl Al 20 A7 3 et A=, SRR Ale dFge=

500~1,500kg, &% 19} 849~29] S8, BE 59 TAA|(Delta I class $)E ©]-&3}o]
HbAlE, dighil=to] o] FQ1 SPHEREx(Spectro-Photometer for the History of the
Universe, Epoch of Reionization, and Ices Explorer)7} oj7]o] &3k 1 ¢
TESS(Transiting Exoplanet Survey Satellite), MUSE(Multi-slit Solar Explorer) 5°] 1<
2% AFSMEX)= &% FA419 A+ 8= -?46} UFE, BHHoE 7= dgo=
200~300kg, HHE 19} 27Tt G2 o|sf. HE 47 TAHAIE ol-&sto] AR, tigtrl=o]
ZoJ3t GALEX(Galaxy Evolution Explorer)7} oj7lo] &%+ 1 9 IBEX(Interstellar

o]o
U=

Boundary Explorer), NuSTAR(Nuclear Spectroscopic Telescope Array) 5°]

31
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249 UF+= STEDI(Student Explorer Demonstration Initiative)2] TtU3] g oz
AIZFE]Qlom 37]9] STEDI U5 5, UNEXE 7/NHE YL, SAA0R FHS Homul gy

oJat

- 549 YF(Explorers Program Mission) 4174 I3

348 Y¥+= Announcement of Opportunity(AO)°A ZA|E o] FRE Sof AXH.
SMDS] 47 Eaol|A Fmgh AfEA AFE AstAY, E= &4 IFE AAlst] 35
ARE BT ¢ 5AFO=E Decadal Survey HIAE Z2E3SE = bottom-up Fe

middle-up WA sty S

7 FZ 20234oll= Astrophysics ProbeE &%k HESH Hof Decadal Survey
B X (Pathways to Discovery in Astronomy and Astrophysics for the 2020s)&
Fxote], oMt X-A AFE FHIIGS

A 9 292 HE v dAE 2t

» Pre-Phase A, 7H¥ AZ(Conceptual Study)

» Phase A, AP EX(Preliminary Analysis)

» Phase B, J2](Definition)

» Phase C/D, A4 ¥ 7F&H(Design and Development)

» Phase E, =% ©A(Operations Phase)

7id AA(Conceptual Study): 74+ T1550] ofe|do] = AlglS AR H7HE AA A%8H
AQF- e AARE AA. o] IS B, I8t A4t T1E(Science Working Group,
SWG)= Tr=o] TeHa H3o} A|AH 8 55 ZIRE ARMKE Adeh Aevte] HES
Bl ARMAY] SRl ARE AAT

AP 24 (Preliminary Analysis): o1 & A&T ZQIA|, AR AR ZRIA], S04
ofH S AFT AQNA 59 A & AlZlS ARG o] GAPRIA Bl-gol Thet oflit= AAISH

7d9|(Definition): ¢ SACIA AAIRE of] Aol Higt 74 HoAE e A2 d 2
A, AaE A 52 AES old 7Hete] 27] ofeltolg T - o] EAleA,

AlRKtE A5 SE= W7l A RE 2AT

A7 94 7fd(Design and Development): Y5 €3S 24511, YT 9t §AA12) 44
4 7 g8 ot AlEde|Addt HAES 3%t

29 dA(Operations Phase): Y& 33} A7 E4(Mission Operations and Data

Analysis, MO & DA) B 9Vd TAL 914 28, It 47 A9, A= &5 9 24, T2
ZRAE FE 5 U
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Q™ 2.1)
Pre-Phase A
Conceptual Study
Phase A
Preliminary Analysis
* System Requirements Review
ghfq Se B * System Design Review
efinition « Non-Advocate Review
* Preliminary Design Review
Phase C/D + Critical Design Review
Design & Development * Test Readiness Review
* Flight Readiness Review
Operations Phase e
MO & DA rimary Mission
.. : * Extended Mission
(Mission Ops & Data Analysis)
Xt&: NASA Science, Chapter 7: Mission Inception, https://science.nasa.gov/learn/basics—of-space-flight/chapter7-1/.
- st A-HResearch Opportunities in Space and Earth Science, ROSES)
* ROSESE tjofst 7|12 ¥ 3-8 A+, 183 SMD7}F 86k 95 9 A+ sl 7l& A4S

© S/FAoE NASA o 3L, Alm 4 53 TEE A FAE A AR A

&2 A7AF g0l Altgt

o A FRE EARR o oy 109k~100T EE. E4 FAI(d
At A= wid 109 22 ArY. FHYS FA|(E S,

N 5] k= 1R 29 A T
SE7HA . et

+ AT I AL BE 29AE AW,

AOIME AZA =4 824 grie

mln

010

e W 9. A7 /R B4

[¢]
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=
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ke
1O
T

H A 2R2 Eo] TpAlef Hisir=
=

I35 NOI(Notice of Intent)E Al&3%H

E-1___l ey

S 5ol 97 4
s 57 34 71, S

=

20z 3dolARL

= 71 Qoke

R

AXAME AE. 2Zol= Step-1 ¥

3, Step-2 & ARME AlEF
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o 95 AR T A Sl9)A] o] g

- 5 B FAEYEL 19679 fRllolA AEdH 95 22K Tready on Principles Governing
the Activities of States in the Exploration and Use of Outer Space, Including the Moon
and Other Celestial Bodies)ol| 7185kl Q13

-ofZE R & 3}-‘3 AT =, FollA AFR g I AE 3R TR olrE Qe & 22K Moon
Treaty)°] FX=0oH slid o] FARAIRI vl=hg Ztste] AR 952 Zoko] ATg5}A]
AHE, 5 T JPEESET 7HdsE 29

- 2 7P st 95 S TR A FoAls FAFEAR Y 155(The International Space
Exploration Coordination Group, ISECG)2.& 277i= 95 7|#o] FofsK-2u=te] 7
=TT AHo] Fofstal )

(¥ 2.2) FHLFHAZFEIE(SECG) Hol= & 712t |55

N

75D hes (A

A forum of 27 space

agencies < : " CSIRO # ~@sa . A=
. I+ e & &isToA ..ﬂ,@, W

o F -
r = UK SPACE -
) @ SMEREF  wNsc)

=====

XtE: ISECG &M0]X|, https://www.globalspaceexploration.org/.

- 3 A5F A SHOA =4 JoAlE AT YS](Committee on Space Research,
COSPAR)ZEA] A AIA 9= 71853} thekEo] Fof ol IHS=Ute] 49 e=rdEd-do]
FEHo R o] F)

- 7 2 AF A A AIRE] vl=2 of=EuA 2P (Artemis Accord)}E FAISFAL EA
40099 7f=o] Agsta=

a1 lou} FAlo] HiZte] 2%t
S5 A A AL :’—E] A FEE F o]e] o tigt 52F WAlst U

- QI7He] 954 s Bt tiel=e] 5 A SdEE BHE ofs S35 B =

i I FAEE Y AR WEE Hes| nelstal 17 & ois Al Ly

-
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