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Abstract

The purpose of this study was to investigate the supply and demand structure of the domestic space
industry through analysis of industrial concentration index, by sector and dependence on revenue by customer
type. As a result of industrial concentration analysis, in the case of space application, a supply monopoly or
oligopoly structure was revealed in fields such as satellite broadcasting, space insurance, and satellite
navigation. In the field of space equipment manufacturing, referred to as the traditional space industry, a
supply monopoly structure appeared only in the field of launch pads and test facilities. As a result of
analyzing the dependence on revenue by customer type, the dependence on the demand in the space
application field is diversified among foreign countries, private institutions, and others. However, in the case
of space equipment manufacturing, it is highly dependent on the demand of public institutions, and it seems
that there is a monopsony structure.
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Table 1 Definition of Industrial Concentration Indicators[S]

Type Definition

R " g the sum of j[he @arket éhares of n

i=1 ¢ largest firms in the industry

< h m of red mark har
HHI 7.;52'2 e (S);1 allofirsr;lzaine(ihe aindeutstiya -
AYHFE AL oA SABY Ag vm
ato] g AFA(AFe] of Aol fAel = Al
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manufacturing

System, satellite body, payload, etc.

Ground stations Satellite
and test facilities

test, satellite control and
operation, etc.

Launcher
manufacturing

System,

subsystem, engine, etc.

Jurmioejnuew
Jjuowdinba aoedg

Launch pads and| Launch pad system, test facilities,

test facilities etc.
Remote sensing Satellite maps, GIS, etc.
Satellite Satellite digital broadcasting, set—top
broadcasting box, satellite mobile phone, etc.
Satellite GPS information utilization, DGPS
navigation receiver, navigation, etc.

Space insurance

Earth science

Utilization of domestic and foreign
satellite data such as air, ocean, etc.

Space and
planetary science

uoneordde ooedg

Around earth and solar system,
terrestrial planets, Jupiter planets,
asteroid, comets, etc.

Astronomy

Astronomy observation, radio

astronomy, etc.

Unmanned space
exploration

Manned space
exploration
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Equation 1 Multiple Regression Model
o+ Xy + By Xy + B3 Xy + B, Xy + B X5,
+ BeXei T 07 D; t ¢

Type Proxy Variable
< Y | The size
53 of the |Y; = Space industry revenue of
%_“J (BD“ space each company
® 5 | company

X,,= Each company’s space
industry revenue from
government departments

X2-= Each company’s space
industry revenue from public
organizations

Xg,v: Each company’s space

I3
E? Dependence . .
s industry revenue from private
= |on revenue LT
= organizations
I by customer X ,
— =
g type 4;= Each company's space
< industry revenue from
< . .
S universities
g_' Xs;= Each company’s space
@ industry revenue from foreign
countries
Xg,;= Each company’s space
industry revenue from others
D; = Dummy variable for years (D:
Year

2015~ 2019)
Error term| €; = Error term
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Table 3 Industry Concentration by sector in the domestic
space industry in 2019

Average
Revenue
Tvoe (100 | # of Re(‘{%%ue R | CR, | .. |ndustrial
yp million | Firms illion (%) (%) Structure
won) wor)

Total

Space | 32,609| 315 | 104 |26.68|52.03|1,150| ¢
Industry

Satellite |50 10 yg 68 |33.75|73.55|2,170"| C
manufacturing|

Ground

stations 562| 31 18 |21.35/50.21|1,072| C
and test

facilities

Launcher | g191 44 29 |26.14|53.61|1,288°| ¢
manufacturing|

Launch

pads and 518| 32 16 |57.81|81.36|3,756"| M
test

facilities

Remote 806| 30 27 247014170 1,012| C
sensing

Satellite | o0 1550 63 | 320 |43.17(78.70|2,716"| O
broadcasting|

satellite | 5005l 55 | 95 |53.28|67.46 3,025 M
navigation

_ Space 167| 8 21 |38.75/83.72]3,022°| ©
msurance

M: Monopoly, CR1=50%

O: Oligopoly, CR1<50% & CR3=75%

C: Others, CR1<50% & CR3<75%

* HHI=1,200: boundaries of competition restrictiveness

=% HHI=2,500: serious concerns about competition restrictiveness



Fig. 2 Distribution of Revenue by Customer type in the Domestic space industry
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el F2 HTEE Holw W, 9588 ol Table 6 Variance Inflation Factor(VIF) result
A w2 HTE AAEE AEEEA ot e
] ] = . ool ] }Tur Variable VIF 1/VIF
57 7 ?__ = 1743 \__O 7F "ULE7 1 Ll
= 718N i<, #d3m Fept ] el Government department 1.00 0.997
o PET= o 5
E2 HTEE BolE sl v-ld. Public institution 1.12 0.891
aYzE B ATE FeAE7) SAHOSEE 79 Private institution 1.12 0.895
s olsly] 98] <ol Eq. lold A4 wad] University 1.00 0.996
A FFEAAA ok §FRE ok 7 Ao Foreign country Lo5 | 091
M FRael dEIARAS SUsa. WA SHd Orhers - | 0
o o Aaa o A1 5 . 2016 1.65 0.607
= alo v A= 5 Azl ohe
T= ]' ]’1 01_1_7:“3 A RF a"']ﬁ_ E]'U Table 5 dummy 2017 1.66 0.601
o #Zt) EAAR 7} Sg o] AR APH] A variable 2018 1.65 0.607
HIAZE EASe Aow yeiwoen FaAame A 2019 1.69 0.592
715 -0.218~0.186 FER UERRTh AEAS At Mean VIF 1.30 -
o] =717} 0.8 EDP“ 2 ZRonw tEdad ZA
7h AT e we QeR fdEAw, o ) Oh& Table 72 $-F7171A1% foke] AR
7o 23] e SHNTt A 445 Fs] o] oE oFd AR AnEs Uil Rolt)
Y B2 AS(VIF: Variance Inflation Factor)E ex Mgy o] wjZdo e =H AL} 3 B
e dadde] itk Hogm fosivid, slF wAfFPe g FaT
AFE7L 22 0 R HAE F vk 2F o Y
Table 5 Results of correlation analysis between 2(Adj R AF-Fel wat 0.524~0.605 FFo=
independent variables etttk o= 2 dAgtellA AR SHWMSFE] F
Govermren] Public | Private [ [Foreign W52 GFROEENE 52.4%~60.5% 4% A
Type | [Uhiversity Others
e polonodiion ooty Arhe Solth. $ENAG Foke] B 47 ok
Government 1000 _ _ _ _ _
department | BE FE71d uA & st 441471 0.391
Public 0.020 1000 _ _ _ _
institution : : "'0482 Xé_‘;_i 7]'75:} %:_.7_” L}’EP)T)]:I’—, 1% ‘F—i—oﬂfﬂ 2
inettation | 0012 | 028" | o | - | - | - T ofeld Aow yewt. gdgoz Wiy u7
University | -0002 | 0011 | -0019 | 1000 | - - W E el et FAAFE 0.193~0.397 A=W 1%
E - O~ =z = [e) = X)) 1]
:slz?tf;’ 0021 | 0147 | 0.186” | <0025 | 1000 | - FoollA BF FoF Aom yEikt A B A
- - A, WALA] AlZ} Fopell A= ARFA 17 wiE
Others | -0009 |-0.141" | -0.089" | -0.041 | 0032 | 1.000 )
Ho| gt FAHATE FoJg AowE et 17

* p<0.05, #x p<0.01
O oslel, el e wA dEeel g FAASE
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T4 w99
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Table 7 Dependence on revenue by customer type

in the space equipment manufacturing sector

Satellite Ground stations | Launcher [Launch pad and

Type manufacturingjand test facilitiesmanufacturing| test facilities

Coef. p-valug Coef. p—value| Coef. p—value Coef. p—value|

Govermment]

0.031|0.641 | 0.295 [0.000™| 0.321 |0.000"| 0.046 | 0.795

Public

07 10.39110.0007 0.392 10.0007| 0.397 [0.000™| 0.482 0.000"
mstitution,

Private

T 10.2360.0007 0.193 10.0007| 0.217 0.000™| 0.397 |0.000
mstitution

University|-0.089| 0.300 | 0.039 | 0.824 |-0.005| 0.971 |-0.273| 0.103

Foreign

0.113]0.013710.114 [ 0.073 | 0.041 | 0.667 [(omitted)(omitted)
country

Others | 0.295 |0.000™| 0.027 | 0.797 | 0.222 | 0.008 |-0.373(0.003"

2016] 0.352]0.281 | 0.428 | 0.197 |-0.188| 0.582 | 0.130 | 0.621

2017/ 0.813 |0.0097( 0.749 | 0.056 | 0.141 | 0.574 |-0.167| 0.531

2018 0.430 | 0.168 | 0.271 | 0.465 | 0.144 | 0.573 |-0.001| 0.997

9[qeLeA Awunp

2019] 0.659 |0.0377| 0.137 | 0.712 | 0.191 | 0.437 |-0.237| 0.418

Cons | 2.795 (0.000”| 3.020 0.0007"| 3.408 [0.000"| 2.704 |0.000"

Obs 220 164 259 204
F 34.54" 18.95" 29.71" 34.37"
Adj R? 0.605 0.524 0.527 0.597

x p<0.05, ** p<0.01

2 Table 82 -F&8& #oko] uAFIHH mEY
of digt tF3AEA AE ekl Holt. EFPe
A (adj RS ARGEol wel 0.341~0.909 &
o=z FI|7|AZR Hlaldte] thA HAE F Ro=
veRdt 14N ESEAIT A ok A 5
7171 A = Eokel vzt o)A RE, AARALY] -
2o 3t AHEoe] 34.1%rFFow WA YEYE
vhd | Rl FS- 90.9% FFoE g =4 U
Eldth. AAEAL okl A9 BFPA tREE YW
= olele] MEEd o W JEgE Wi e o=
g o 588 HordA M =2 NS

_7—"__
T7F 0.344, W71F wjEdel Wi F=AAS7E
o

T 1% oA folg A el om, 51
o] A AR wiEde] gk FHAGF =3 fro
shAl grortth. olE3t EAANE FE FEU|#Y U
713 A wjE el digk FHAFT FodH 5
ANNAZ Fopols tha AWtd Ayjold, $-F3&
Lok SV 71AZ wope) HluEte] AUldoR &5
a

Table 8 Dependence on revenue by customer type

in the space application sector

Remote Satellite Satellite Space

Type sensing broadcasting | navigation insurance

Coef. p-value| Coef. p—value| Coef. p-value Coef. p—value

Covernmert]

0.205 |0.000 0.119 |0.002"| 0.125 |0.000""| 0.021 | 0.588
department

Public

7 10.24410.0007] 0.095 [0.008™( 0.114 |0.000™ 0.802 |0.000
institution

Private

% 10.181]0.000™ 0.213 ]0.0007| 0.328 0.000™] 0.120 |0.000™
1nstitution

University|-0.311{ 0.262 |-0.431| 0.071 |-0.094| 0.320 |(omitted)(omitted)

Foreign

0.28210.0007| 0.379 [0.0007| 0.245 [0.000™| 0.152 |0.000™
country

Others | 0.283 |0.0007| 0.281 |0.000""| 0.344 |0.000™| 0.867 |0.000™"

2016/ 0.384 | 0.240 | 0.049 | 0.874 |-0.008| 0.975 | 0.144 | 0.543

2017/ 0.427|0.195 | 0.020 | 0.950 | 0.041 | 0.869 | 0.468 | 0.056

2018| 0.776 |0.022"(-0.123| 0.690 | 0.232 | 0.360 | 0.085 | 0.746

9[geLeA Awumnp

2019| 0.721 {0.0317(-0.142| 0.642 | 0.204 | 0.407 | 0.169 | 0.515

Cons | 4.196{0.0007| 5.049 0.0007| 4.585 [0.000™| 1.073 |0.007""

Obs 140 298 263 40
F 8.20" 37.72" 35.85" 44.38"
Adj R* 0.341 0.553 0.571 0.909

* p<0.05, ** p<0.01
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Table 9 Status of the domestic space industry structure

Bilateral monopoly .
Monopol Oligopol
& monopsony poly gopoly
= BB | B | ;
. e S G
e
t s = § um
_
eaea@--.. E
e.g. Satellite e.g. Satellite e.g. Satellite
manufacturing navigation broadcasting
. 1 large company |a small number of
small companies . . .
competin dominate the |companies dominate
P & market the market
Average Revenue:|Average Revenue:|Average Revenue:
6.8billion won 9.5billion won 32.0 billion won
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Table 10 Obstacles to the growth of the domestic
space industry

Type Description
The Monopsony structure due to lack of
Monopsony . L . )
diversity in domestic market demand is
structure )
unfavorable to companies
Insgffluent Insufficient space budget, small domestic
size of ) . -
. market size makes it difficult for many
domestic companies to grow
market P g
Space development project carried out in
Institutional | the form of an ‘R&D agreements’ cannot
Issues be recognized as a company’s revenue
or operating profit according to K-IFRS
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Table 11 Prospect of the domestic space industry
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