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The Formation of Korean Satellite Development Program:
The Case Study of SaTReC and SaTReC-1*

CHUNG Seungmi'

Introduction

"The Sky is the Limit"

This is the sentence on the rock in front of KAIST Satellite Technology Research
Center (SaTReC). This sentence has been used since about the 1900s, and it means
that there is no limitation. This sentence clearly shows the track of SaTReC from the
beginning and until now. Also, it shows the history and the ambition of SaTReC and
the history of the Korean satellite development program. SaTReC, established as the
first Korean space specialized institute in 1989, launched the first Korean satellite,
KITSAT-1. Based on the successful launches of KITSAT-1 and KITSAT-2, the Ko-
rean satellite has developed and expanded its boundaries to other research institutes,
the government, industry, other countries, and the public. With SaTReC, the Korean
satellite development program? started.

Nowadays, there are many institutes and companies related to satellite develop-
ment in Korea. However, SaTReC still is an essential part of the history of the Ko-
rean satellite development program. So, this paper examines the Korean satellite de-
velopment program using a case study of SaTReC. It divides the history of SaTReC
and Korean satellite development programs into four periods based on the boundary
of the Korean satellite development program: 1989-1993, 1994-1999, 2000-2005,
and 2006-2013.2 Doing so will show how the Korean satellite development program
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was established in Korean society and expanded its boundaries.

What transpired in the Korean satellite development program during the four pe-
riods discussed here shows interesting differences than those suggested by the con-
ventional understanding of the space program. The space program is usually consid-
ered a big science. Big science is typically characterized by the government's heavy
involvement due to the broad scope of this field and the amount of funding needed.?
As Song Sung-Soo noted, in the Korean context, not only big science but also most
science and technology areas have developed through the strong involvement of a
government intent on industrialization. The government has intervened actively even
in private R&D.* Lee Chang Jin, particularly during the public hearing on the for-
mation of national space development policy, emphasized that one of the significant
characteristics of the Korean space program is a solid government-led program.® In-
deed, the space program can be considered a government-led project because the
effort generally needs enormous monetary and human resources and continuous po-
litical support. However, this paper reveals a notable difference from those precon-
ceptions about the role of the government in the satellite development program. Alt-
hough the Korean Government funded the Korean satellite development program,
the Korean satellite development program was initially performed not by the gov-
ernment but by an autonomous research group, SaTReC. The government started to
provide leadership much later.

Research about SaTReC has been performed by Tae Euikyung, An Hyoung Joon,
and Lee Seorim. Tae analyzed the process of obtaining and improving the satellite
technology of SaTReC and understood the change of SaTReC's position in Korean
society as the conflict between two national R&D policies, "government-led re-
search" and "autonomous research." However, Tae's research focused on the change
of SaTReC's itself. It did not cover the role of SaTReC in the overall Korean satellite
development program. Technology acquisition and improvement are the primary
subjects of the analysis. Although it mentioned that SaTReC contributed to the dif-
fusion of space technology unintentionally, it did not provide a specific analysis.®

3 W. D. Kay, Defining NASA: The Historical Debate over the Agency’s Mission (New York: State
University of New York Press, 2005), 118-121.

4 Song Sung-Soo ¥4, “Han’guk Gwahakgisuljeongchaekeui teukseonge gwanhan silonjeok
gochal +=* 7817|442 o] EAJof Tt A]232] 1 (A Study on the Characteristics of Science
and Technology Policy in Korea),” Journal of Science & Technology Studies 1}5}7]&5H1 - 2:1
(2002), 63-83.

5 Lee Chang Jin ©o]#%, Gukgawujugaebaljeongchaek sulipeul wihan gongcheonhoi
7SN - 97t T3] (Public Hearing for Establishment of National Space De-
velopment Policy) (Ministry of Education, Science and Technology, November 25, 2011).

® Tae Euikyung Ef]7, “KAIST Ingongwuiseongyeongusenteoeui wisung gisul seupdeupgwa
gaeseon gwajeong gochal 7}o] A~ E QI-F-914 A-FAE 9] 914 7= 553 704 1 12 (A Study
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An analyzed the history of the Korean space program from 1958-2013 and argued
that nationalistic rationales had driven the Korean space program. Specifically, An
argued the 1980s, when the Korean satellite program started, is the era of economic
security and introduced SaTReC as one of the main players of space development in
the period. Although he studied the conflict between Korea Aerospace Research In-
stitute (KARI) and SaTReC, he did not analyze it profoundly. An considered the
conflict as the process to make a comprehensive national space program.”’

Lee, a founding member of SaTReC and KARI researcher, analyzed the national
space development policy system by applying the multi-stream flamework. Lee
pointed out that SaTReC and KARI were fundamentally different groups represented
by the characteristics of "pioneering and innovation based upon devotion™ and "striv-
ing for efficiency and success carrying the burden of accountability,"® respectively.
However, SaTReC's case was one of several case studies of the overall Korean space
program in the research. The relationship between KARI and SaTReC and the im-
pact of the case of SaTReC were not analyzed in detail.®

Although there is some research about SaTReC, some of them analyzed the case
of SaTReC in a macro version of the overall Korean space program. They did not
provide the specific interaction between SaTReC's case and the Korean satellite de-
velopment program and society. Or, another study focused on SaTReC itself and
missed the relationship between SaTReC and the larger society. So, by concentrating
on SaTReC and its relationship with society, this research shows how the Korean
satellite development program expanded its boundary and settled its position in so-
ciety.

The Birth of the Korean Satellite (1989-1993)

Although the space program started much later in Korea than in other advanced
countries, the Korean space program has had diverse experiences over the last three
decades. SaTReC demonstrates the transition and evolution of the Korean satellite
development program. SaTReC was established with the social needs of the space
program and has experienced many changes, including its roles and position that
reflect changes in Korean society and both government needs and circumstances.

of the Process of Obtaining and Improving Satellite Technologies at KAIST SaTReC)”, The Ko-
rean Journal for the History of Science $+=}8FA1st3] %] 37:1 (2015), 85-117.

" An Hyoung Joon, “National Aspirations, Imagined Futures, and Space Exploration: The Origin
and Development of Korean Space Program 1958-2013,” (Ph.D. dissertation, Georgia Institute of
Technology, 2015), 120-162.

8 Lee Seorim, “Space Development without a Dream: Implications of an Industry Focused Space
Policy in Establishing a Sustainable National Space Program,” (Ph.D. dissertation, KAIST, 2018),
49.

9 lbid., 24-51.
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(1) Prehistory of the Korean space program

Before the presentation of the case study, a brief pre-history of the Korean space
program is necessary. The Korean Government started to take an interest in the space
program as early as the 1950s. Its first action was to join the International Telecom-
munication Union (ITU) in 1952. Then Korea entered into various international
agreements on space, including a space agreement settled by the United National
Committee on the Peaceful Uses of Outer Space (UN COPUOS).¥ In addition, the
Korean Government acquired a loan from the Export-Import Bank of the U.S. to
establish a domestic satellite base station and performed rocket research beginning
in the 1950s.1! The Korean Government also paid attention to public relations with
the production of Gwahakgisulyeongam (The Yearbook of Science and Technology)
and Daehan News.'? Through these activities, Korea was able to forge ahead with
further preparation for their space program.?

10 Ministry of Science and Technology (MOST), 2006 Woojugaebal Baekseo 2006 -5=71'2aH 4]
(2006 White Paper of Space Development) (MOST, 2006); Other international agreements in-
clude: The Treaty on Principles Governing the Activities of States in the Exploration and Use of
Outer Space, including the Moon and Other Celestial Bodies (1967); Agreement of the Rescue of
Astronauts, the Return of Astronauts and the Return of Objects Launched into Outer Space (1968);
the Convention on International Liability for Damage Caused by Space Objects (1972); and the
Convention on Registration of Objects Launched into Outer Space (1981).

1 Ministry of Posts and Telecommunications (MPT), Wujutongsineul wihan segyemuseontongsin
jugwancheonghwoieui, 1969-1971 ¢-F41-& 913t A|AIRA5 A7 8] 9], 1969-1971 (World
Administrative Radio Conference for Space Telecommunications, 1969-1971), National Ar-
chives (BA0109460); Ministry of Foreign Affairs and Trade (MOFAT), Wujuhang ‘gongsaeui
guso wujuhang ‘gongsaeui guihwan mit woigigwone balsadeoin mulcheeui hwoisue gwanhan
hyeobjeong 1969. 4. 4 $-F&-3ALe] T2 ©FFFALe] Fg L 217 Hel WALE B4 9] 3]50]
et ¥4 19609. 4. 4. (Agreement on the Rescue of Astronauts, the Return of Astronauts and the
Return of Objects Launched into Outer Space, 1969. 4. 4), National Archive (CA0006396); Min-
istry of Finance and the Economic Planning Board (MFE), Wiseongtongsin jigugukgeonseol
chagwan gwangyecheon 1968-1968 {4541 71=714d 2a+Ad 1968-1968 (Document
about Establishment of Satellite Communication Ground Station, 1968-1968), National Archives
(BA0146645); MFE, (The U.S. EXIM) Wiseongtongsin jigugukgeonseol chagwan gwangyecheon,
1968-1968 (The U.S. EXIM) 454272714 2p¢#714, 1968-1968 (Document about Es-
tablishment of Satellite Communication Ground Station, 1968-1968), National Archives
(BA0146657).

12 The Yearbook started with a mention of space development in 1969. Daehan News showed news
of satellite and space development from 1957. Initially, it covered foreign space issues, and latter
extended its coverage to domestic space development. As such, it signaled the intention of the
Korean Government to educate the public about space and expose them to space development.

13 International activities that the Korean Government undertook in that period were not for space
development directly, but rather for the increment of national power and extension of national
influence. It is undeniable that it became the basis for Korean space development.
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The practical preparation for the Korean space program began in the 1980s. Suc-
cessful economic growth and confidence in Korea's independent research capability
led to the discussion of the Korean space program. Early active promotion of a space
program started with the establishment of a committee for aerospace industry policy
by the then ruling party, Minjujeonguidang (Democratic and Justice Party). This
committee conducted R&D and industry development in the aerospace industry and
basic research according to the Aerospace Industry Promotion Act in 1987.%4 The
Act laid the groundwork for the Korean space program and, in particular, a special-
ized aerospace research institution. The 1988 Seoul Olympic Games brought further
calls for space research, as reception in TV fringe areas during preparation for the
Games made communication and broadcasting satellite projects a major public issue.
Indeed, a communication and broadcasting satellite became part of the electoral plat-
form for the presidential candidate Roh Tae-woo in the 1987 election.®

These movements further activated the discussion about establishing a specialized
aerospace research institution to perform space development. Although the Institute
of Space Science and Astronomy (ISSA) was established in 1986, it was oriented on
the Korean National Astronomy Observatory (KNAO) and focused on space science,
not space engineering. As the Space Engineering team in 1987 started the basic re-
search for scientific rocket development and trajectory computation of satellites, it
was not for the development of space objects directly. The goal of the research was
mainly to prepare for the future when Korea would operate space objects.*® So, es-
tablishing a specialized aerospace research institution to perform space development
was tried as part of the Aerospace Industry Promotion Act. The Act stated that the
government could establish a comprehensive or specialized research institution for
more efficient aerospace research. Setting up a space research institution started with
the preparatory process that founded KARI in 1988. The Ministry of National De-
fense (MND) and the Ministry of Science and Technology (MOST) tried to take
active control of the institute. The final proposal for the establishment of the space
research institute was approved in early 1989.Y7

4 Lim Dal Yeon ¥24, Han ‘gukhang ‘gongwujusa ?t=33-$-5AF (The History of Korean Aer-
ospace) (Goyang: Korea Aerospace University Press, 2011), 439-447; An Hyoung Joon (2015),
op. cit., 114-116.

15 MPT, Chesinbaekseo A 418 A] (White Paper of Postal Service) (Seoul: MPT, 1991); KT Wise-
ongsaeobteam KT 9|/dAY®E (KT Satellite Project Team), Mugunghwa Wiseong 3ho Baekseo
F33}191 4435 4] (White Paper of KOREASAT-3) (Seoul: KT, 1999).

16 Space Engineering team was merged to KARI and the rocket research of Space Engineering team
continued in KARI. The committee of KASI’s 40 years history, Han ‘gukcheonmunyeonguwon
40nyeonsa $HE AR ALY 40E AT (The 40-years History of KASI) (Dagjeon: KASI, 2014), 86-
88.

7 Ministry of Commerce, Industry and Energy (MCIE), “Hang’gongwujusaneobgaebalchokjinbeob (1)
1988-1988 T3¢ F A= (1) 1988-1988 (Aerospace Industry Promotion Act (1), 1988-
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(2) The Establishment of SaTReC (1989-1993)

In the late 1980s and early 1990s, the Korean government recognized the necessity
of the space program. The report published in 1990 revealed the Korean Govern-
ment's rationales for the active promotion of the space program. For example, the
space program was considered necessary for survival in the future worldwide race
in science and technology, independence in the military sector, and a greater national
vision of a science-advanced country. Progress of science and technology, national
security, social stability, and national pride were mentioned as positive by-products
of space development. Although commercial benefits were mentioned, they re-
mained merely part of the long-term vision and limited to domestic needs.*® The
following comment by KARI nicely captures these Korean space program rationales:
"1f one only emphasizes the practical aspects of space development, persuasive ar-
gument for the validity of space development, which needs enormous budget and
strong political support in the long run, cannot exist."°

The Korean Government needed the development of broadcasting and communi-
cation satellites. However, the need for much preliminary research made it difficult
for Korea to develop commercial satellites directly. After President Roh was elected,
“Comprehensive Plan of Communication and Broadcasting Satellite project” was
finalized, and KOREASAT-1 project started. The Korean Government operated two
satellite programs, the Leased satellite project, and the KOREASAT project. How-
ever, both were projects for "securing” and "operating™ satellites, not for "develop-
ing" satellites.?’ The institute for developing space technology was needed.

The establishment of SaTReC was supported not only by the social needs for the
space program but also by the government's needs for university research. In the late
1980s, perceiving the necessity of this basic research, the Korean Government rein-
forced the research functions of universities. Basic research funding of universities

1988),” National Archives (BA0786617); MCIE, “Hang’gongwujusaneobgaebal chokjinbeob (I1)
1988-1988 F-F-F-FAIA/A=SZH (1) 1988-1988 (Aerospace Industry Promotion Act (11),
1988-1988),” National Archives (BA0786619-BA0786621); KARI, Han gu-
khang 'gonwujuyeonguwon 10nyeonsa $H=3t-5-¢59A1Yd 10 A} (Korea Aerospace Research
Institute Decennial History) (Daejeon: KARI, 2001), 66-68.

18 KARI, Wujugaebaleul Wihan Haksimgisul Yeongu mit Gyehwoiksulib 7122 915t 44 7] &
A4 = AR (Research on Essential Technology and Planning for Space Development)
(MOST, 1990).

9 1bid., 399.

2 Tae Euikyung, “KAIST In’gongwisungyeongusentereui sohyungwisungjejak gisulhakseup,
1989-1999 7to] AE A ATAE o] 2P AAAZ} 7] &3, 1989-1999 (The Study of Mi-
cro-Satellite Manufacture Technologies by KAIST SaTReC:1989-1999),” (Master’s thesis, Seoul
National University, 2014), 16.
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from 1983 to 1986 totaled only KRW 28.9 billion during three years. It increased to
KRW 33 billion in 1988 and KRW 49.3 billion in 1990. With the enactment of the
Promotion Act of Basic Science Research and implementation of the Science Re-
search Center (SRC)/Engineering Research Center (ERC), universities became the
main actors for Korean science and technology research.?*

At the center of establishing SaTReC was Professor Choi Soon Dal at KAIST,
who is called the founding father of SaTReC. With his background in Jet Propulsion
Laboratory (JPL), Dr. Choi came to appreciate the need for space development and
satellites while working at the Korea Science and Engineering Foundation (KOSEF).
After he returned to KAIST as a professor, he chose satellite research as his primary
research topic. Pursuing his dream of developing a Korean satellite, he discussed a
study abroad program with professors of the University of Surrey in the U.K. Suc-
cessful negotiations with the University of Surrey and funding support from GEC
Marconi helped Dr. Choi promote his plan. The announcement of the ERC program
was also a positive opportunity for Dr. Choi and SaTReC.?

SaTReC was selected as the first ERC of KOSEF and began its research in March
1990, although the first cohort of students had already left for the study abroad pro-
gram in September 1989.% The Korean Ministry of Postal and Telecommunication
(MPT) and MOST decided to support SaTReC as a national research project. Since
SaTReC was established within the university, it maintained complete independence
in conducting its own research.?

Dr. Choi wanted SaTReC to become a research institute like the Institute of Space
and Aeronautical Science (ISAS) at the University of Tokyo and JPL at Caltech.
Those research institutes were university organizations devoted to basic research.
SaTReC took advantage of being a university research institute and focused on de-
veloping a small satellite as technology catch-up as well as basic research driven by
their intellectual curiosity rather than limiting its scope to commercial satellite de-
velopment.?

SaTReC's focus on basic research is revealed from its research projects in the early

21 Bak Hee Je B}3]A4], “Han’guk daehakeseoeui gwahakyeongueui seonggyeokgwa byeonhwa:
1980nyeondae ihu yeongugaebalbi heuleumeul jungsimelo §t= tisho| A o] yfsheite] A Aw}
H3}: 1980W ) o] & A/ dE] 558 540 2 (Characteristics and Transformation of Korean
Academic Science: Focusing on the Trend of Academic R&D Expenditure since 1980s)," Korean
Journal of Social Theory AF3]o]2 30 (2006), 225-238.

22 Choi Soon Dal #<=4, 48nyeonhu Yi Aineun Woorinara Choichoeui Ingongwiseongeul Ssoah
Olipnida 48 ¥ o] ofo]= f-2uhet 2| %9 Q1391442 AoF&-H Ut} (This Boy Would Launch
the First Korean Satellite after 48 Years) (Seoul: Haenggan Punggyung, 2005), 198.

% SaTReC, Woorineun Byuleul Ssoatda -2+ -2 23t} (We Launched Star) (Seoul: Mihacksa,
1993), 17-23; KOSEF, (Wusuyeongusenteo) Yeongugwaje moklok (9-4=1AE) Aap 22
(Science and Engineering Research Center) The List of Research Project (KOSEF, 1996).

24 STEPI, Yeongugaebal Seonggongsalyeo Bunseok (1) <170 A-aAr] 24 (1) (In Search of
Best Practices in Successful R&D Projects in Korea (1)) (STEPI, 1997), 33-34.

% Choi Soon Dal, interview by author (December 7, 2010).
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1990s. The research projects in 1990 were mainly concerned with establishing a
ground station and support for study abroad programs. However, the following year
SaTReC did not concentrate its efforts only on developing KITSAT-1 and related
research. SaTReC could go beyond the development of KITSAT itself and choose
to study more varied topics relevant to KITSAT. Engineering major professors de-
veloped satellites and other major professors including business, industrial design,
biology, and forest resource participated in SaTReC. They operated projects that
were not directly related to satellite development. It is notable that SaTReC did not
confine its work to satellite development but also conducted basic research on social
and economic aspects of space. In 1990, Dr. Chung Won-1l worked on "the research
about space biology" project with KRW 10 million from the ERC budget. Dr. Yu
Pyeong-Il operated "the effect of satellites on industries and economies” project with
a doctoral student with KRW 5 million. The budget was also from the ERC project.
The basic research, including basic physics, economics, and biology, continued in
SaTReC. In addition, SaTReC undertook many other projects on their own initiative
and contracted out small sub-projects to other research institutes.?

SaTReC was an emblematic research institute for the space program in the early
stage of the Korean space policy. SaTReC became the main organization for satellite
development. At the end of 1992, the number of SaTReC participantswas 160.
Among them, SaTReC researchers and staff only account for 37, and KAIST pro-
fessors totaled 16. Others were from other universities, research institutes, and com-
panies.?’ The researchers from other institutes joined in the Research part of SaTReC,
and SaTReC trained them in satellite technologies as the main organization.

SaTReC distributed several component projects to other research institutes and
private companies to coordinate this project. KARI participated in developing the
Mechanical Structure of Satellite and the space environment test of the satellite. Ko-
rea Astronomy & Space Science Institute (KASI) participated in research in space
science experiments, and the Radio Research Laboratory (RRL) cooperated with Sa-
TReC in developing the technologies for ground station operation and over-the-air
reception devices. The System Engineering Research Institute (SERI) participated
in the KITSAT project in the processing of image data received from satellites, the

% KAIST, 96 Gigwan Goyu Saeob Bogoseo, Ingongwiseongyeongusenteo ‘96 7|3 16 Ard
H1A, A5 AFAE (°96 report of Institutional Program, SaTReC) (KAIST, 1997), 118-
119; SaTReC, ‘96nyeondo Yeongugyeolgwa Yoyakjib ‘06 = A1A¥} @ oFH (The summary
of 96 research result) (SaTReC, 1996), 15-19; SaTReC, Saeobsiljeokbogoseo 90.4-92.9
ArAA 2 H 314 90.4.-92.9 (The report of Result, 90.4-92.9) (SaTReC, 1992).

27 The members who participated in SaTReC’s project: 16 KAIST professors, 1 POSTECH profes-
sor, 2 Chungnam National University professors, 1 Sungkyunkwan University professor, 1 Yon-
sei University professor, 1 Dankook University professor, 2 Seoul National University professors,
16 KARI researchers, 22 Radio Research Laboratory (RRL) and the System Engineering Re-
search Institute (SERI) researchers, 58 graduate students from KAIST and other universities, 37
SaTReC members, 3 Samsung Advanced Institute of Technology (SAIT) researchers.
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earth exploration part, and the Electronics and Telecommunications Research Insti-
tute (ETRI) in the communication payload part.

Cooperation with companies was made in manufacturing rather than research.
Companies made the parts of satellite that SaTReC could not manufacture due to
insufficient equipment based on the blueprints of SaTReC. Several companies such
as Samsung Aerospace Industries, Samsung Electronics, Daedeok Electronics, and
Chungbuk Electronics assisted in satellite manufacturing. In this process, SaTReC
transferred technologies of designing and manufacturing satellite RF systems to
Samsung Electronics and satellite manufacturing technologies to Goldstar, Daewoo
Telecom Co., Ltd., Hyundai Electronics, and Goldstar Information & Communica-
tions. Indeed, Samsung Electronics signed a contract with SaTReC for joint research
and development of KITSAT-2 on November 2, 1992,

Cooperation with industries was further expanded as the KITSAT-3 project
started. In February 1995, Hyundai Electronics dispatched eight researchers to Sa-
TReC to participate in the KITSAT-3 project. Halla Heavy Industries also ex-
changed a cooperation agreement with SaTReC in September 1996. Based on the
contract, SaTReC decided to take over the machining of the machine structure of
KITSAT-3 at Halla Heavy Industries. The development of subsystems was also op-
erated with the cooperation of industries. Samsung Electronics developed large-ca-
pacity memory, Halla Heavy Industries developed mechanical structure of satellite,
and Sunny Electronics Corp. manufactured generators for satellites. Through the co-
operation with research institutes and industries, SaTReC expanded the Korean sat-
ellite development program to the network around SaTReC.%

That was possible because SaTReC received funds directly from the funding or-
ganizations such as KOSEF, MPT, and MOST. As the lead organization, it had more
autonomy and independence to select research topics and implement them. In addi-
tion, since SaTReC was a university research institute and there were no other spe-
cialists who had more expert knowledge on satellites, SaTReC's research could
maintain its independence and research credibility.?

At this time, KARI was not a competitor of SaTReC as KARI's main research
field was not satellite development but rocket development. The establishment plan
of KARI mentioned satellite development in the middle range plan after 1997. In the
beginning, the goal of KARI was to construct a research foundation through rocket
development, construction of launch pads and tacking stations, and evaluation of

28 KAIST (1997), op. cit., 118-123; SaTReC (1992), op. cit.

2 3aTReC, Silheomyong Sohyung Ingongwiseong Gaebal Yeongu (I-11l) A @& 43 <FAA
W2k = (1-111) (Development Study of a Small Experiment Satellite (1-111)) (KTA, 1991-1993);
SaTReC, Gwahakgisul Silheongyong Sohyung Ingongwiseong Gaebal Yeongu (I-1V) 738714
AYE 2FJATAA ME AT (I-1V) (Development Study of a Small Satellite for Science Tech-
nology Experiment (I-1V)) (MOST, 1991-1994).
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purchasing of broadcasting and communication satellites. The research areas of the
two institutes were different and they had a supportive relationship until the end of
1992.%

The role of the Korean Government was minimal in the first period. Although the
Korean Government prepared the Korean space program's legal and social bases,
including the Aerospace Promotion Act, the government only funded space devel-
opment projects. It did not directly control and manage the Korean satellite devel-
opment program. SaTReC's projects were not government-led research projects
where the government decided the research topic and then searched the research in-
stitute, but rather independent research projects where the researcher decided the
research topic and then searched for the funding source.®! In this case, the govern-
ment could not intervene in the research specifically. Although the KITSAT project
was decided as a national project of MOST and MPT, MOST could only change the
satellite launch schedule and add some payload for scientific experiments in
KITSAT. The change of the size of the satellite, which MOST wanted, was not ac-
cepted.®? This shows the leadership of the KITSAT project was not on the Korean
Government but on SaTReC.

SaTReC occupied a unique place in satellite development. SaTReC was an auton-
omous group in terms of Korean satellite development ostensibly.®® The mid-term
and long-term plans for the Korean space program did not exist in the first period.
There was just a specific organization in place to perform research autonomously.
SaTReC performed varied functions in its first period, including research, planning,
managing, and advertising. Dr. Choi Soon Dal, SaTReC's founder, planned the
KITSAT-1 project, and various professors, students, and researchers then collabo-
rated to build the KITSAT series satellites with Dr. Choi. SaTReC managed the in-
dividual satellite projects as the head organization and took on the mission of pro-
moting the overall satellite development program. The absence of other institutes
necessitated the multiple functionalities of SaTReC. SaTReC was a hub of Korea

30 KARI, KITSAT Gujo, Yeoljeo mit Hwan ‘gyengsineom Yeongu (I-1V) KITSAT %, gAo] &
A1 A (I1-1V) (Structural and Thermal Control and Environmental Test of KITSAT (1-1V))
(MOST, 1991-1994); Korea Institute of Machinery and Material (KIMM), Hang ‘gongwujuyeon-
guso Seollibgyehwoik &3-¢Fd+4 AHAE (The Establishment plan of KARI) (Dagjeon:
KIMM, 1989), 4; Tae Euikyung (2014), op. cit, 70-73; KARI, Han’gukhang’'gong-
wujuyeonguwon 20nyensa 3H=1&-3-¢-FAH 20WAL (20 years History of KARI) (Daejeon:
KARI, 2010), 26-31.

31 Tae Euikyung (2014). op. cit., 112.

32 1bid., 96-97.

3 Park Sung Dong Bf4)%, interview by author (November 22, 2011); Anonymous (KARI re-
searcher), interview by author (March 29, 2011); SRC-ERC, NRF, “SERC,” http://www.src-
erc.or.kr/ (accessed July 29, 2021); After the selection as the ERC, KOSEF, now NRF, does not
touch selected projects until the mid-evaluation.
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satellite development and established the relationship between government and uni-
versity, university and industry, university and research institute, and universities.
SaTReC broadened the basis of Korean satellite development through seminars in-
troducing satellite-related advanced technologies and advanced foreign technologies,
expert seminars, and policy discussions every two months held jointly with the Ko-
rea Society of Satellite Technology. In addition, the researchers who were educated
in SaTReC moved to research institutes including KARI, and the Agency of Defense
Development (ADD), and industries including Samsung Aerospace Industries. The
satellite development technologies of SaTReC spread to other institutes. SaTReC
was the hub of the Korean satellite development program.®* Some scholars indicated
that the later project KOMPSAT-1 became the first government-led Korean space
program.® Their observations confirm my claim that the Korean Government did
not lead the Korean space program at the start. Like this, the KITSAT project by
SaTReC was the starting point of the Korean satellite development program. But it
was not government-led, and the Korean satellite development program was limited
around SaTReC.

Opening the Korean Satellite to the Government and KARI
(1993-1999)

After the successes of KITSAT-1 and KITSAT-2, SaTReC extended its research
fields. This seemed to undercut the governmental policy to operate a government-
led space program through KARI. By the same token, the tension between these two
organizations had increased and began to jeopardize SaTReC's position. However,
Korean society and public opinion did not change much in this period. The 1995
KARI report on the long-term planning in space policy presented the rationales for

3 Yu Pyeong-1l #+3¥ “Jelljang Wuribyul wiseonggaebalsaeobeui seonggongjecok chujin-
Inleokyangseongeul jungsimeuro han singisulhwoikdeuk jeonlayk A 117 -2 £1/471d 9]
AR FR-AHSEE FHOR T 417]& 95 A= (Chapter 11 The Success of KITSAT de-
velopment- The strategy to acquire new technology based on nurturing human resource),” in
STEPI, Yeongugaebal Seonggongsalyeo Bunseok (I) S17-7R%F A3-Arl E4 (1) (Analysis of
Successful Case of Research and Development (1)) (STEPI, 1997), 347-349; KAIST (1997), op.
cit., 118-123; SaTReC (1992), op. cit.

% Kim Gyeong-Hui #733], “Wuribyul wiseong guknae wujugaebalgunyaeui ssiat $-2]8 94
= 570 EoFe] XS (The Seed of Korean Space Development, KITSAT),” Satellite Com-
munications and Space Industry 45413} $F4F¢] 13:1 (2006), 40-45; Choe Hae-Jin | &%,
“Arirang wiseong °}2]%94 (KOMPSAT),” Satellite Communications and Space Industry
A8FAT} 54 13:1 (2006), 54-58; MOST, Gwahakgisulyeon’gam 2005 }5H7]&A7
2005 (The Yearbook of Science and Technology 2005) (MOST, 2005), 119.
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space policy: space technology is a survival technology for the future; space devel-
opment was needed to secure space area; technology would produce positive effects
for expanding Korea's limited territory. Although the growth of the space industry
and its spin-offs to other sectors was considered, the major justifications for contin-
uing space development remained survival in the future and the general advancement
of science and technology.®® Although the government articulated the 1995 Long-
term Plan for Korea's Space Development, that plan still reflected the opinions and
plans of researchers.®

The relationship between KARI and SaTReC had rapidly changed as President
Kim Young-sam was inaugurated and Dr. Kim Si-Jung became the Minister of
MOST. The Korean Government wanted one institute to operate all satellite pro-
grams in Korea to make the satellite development program government-led research.
The KOMPSAT-1 project started as a government-led project in October 1993.
MOST, MCIE, and MPT participated in the project, and the government hoped that
KARI would become a leading agency of the KOMPSAT project.®® The research
areas of KARI and SaTReC started to overlap. It was the beginning of the struggle.

The first sign of the conflict between KARI and SaTReC emerged in 1993. During
the 1993 Daejeon Expo, SaTReC negotiated with the Chinese Research Institute of
Space Technology to develop a joint satellite. The two organizations made an offi-
cial contract, but it was canceled later because the Korean Government agreed with
the Chinese government and decided the representative for such an international sat-
ellite project should be KARI.*® After the cancellation, MOST pressured to dissolve
SaTReC, and Dr. Choi was firmly in opposition. It was the one action to make all
satellite development programs a government-led program and make one institute,
in that case, KARI, the lead institute of the Korean satellite development program.

This conflict continued to October 1993 during the Parliamentary inspection of
the administration of national research institutes of Daedeok Science Town under
MOST. In the inspection, KAIST was pressured to cooperate more actively with
KARI on satellite development and even close down SaTReC. The KAIST president,
Dr. Chun Soung-Soon defended SaTReC, remarking that SaTReC's satellite devel-
opment project differed from KARI's KOMPSAT project. He maintained that Sa-
TReC developed an experimental technology satellite to advance original technolo-
gies and train satellite research experts. As such, SaTReC's research should proceed

% KARI, Wujugaebal Jungjanggi Gibongaehwoik ¢-571%%7] 712 A& (Long-term Planning
for Korea’s Space Development) (MOST, 1995).

37 Preparatory research for the Long-term Plan for Korea’s Space Development was performed by
KARI, and the advising committee also consisted of various researchers related to the space field
including SaTReC’s professors and researchers from either national or private research institutes.

3% Tae Euikyung (2015), op. cit., 109.

% Choi Soon Dal (2005), op. cit., 222-225; KARI (2001), op. cit., 81; “Past Presidents of KAIST,”
KAIST, https://kaist.ac.kr/leaderkr/html/kaist/0105.html (accessed on July 8, 2021).
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as a separate project from those projects related to the development of commercial
satellites. He argued the dissolution of SaTReC was unjustified. Due to the still pow-
erful influence of Dr. Choi, KAIST was able to resist the attempt to shut down Sa-
TReC. With the KAIST President's support and Dr. Choi's efforts and leverage, Sa-
TReC overcame this first dissolution pressure. Yet, the launch of its KITSAT-3 pro-
ject was delayed because KARI and the government insisted that the project only
duplicated the KOMPSAT project by KARI.*°

Yet SaTReC viewed its own roles as quite different from those of KARI. SaTReC
conceived its relationship with KARI similar to ISAS and the National Space De-
velopment Agency of Japan (NASDA). Therefore, they hoped to maintain a state of
coexistence with KARI.*! However, the government wanted all satellite projects to
be government-led. The satellite technology and experts in SaTReC were needed to
operate the government-led satellite project in KARI. It became the reason to ask for
the shutdown of SaTReC.*

The new Minister of Science and Technology Jung Geunmo, who took office in
December 1994 as a successor to Kim Si-Jung, changed the situation. Minister Jung
held a more favorable attitude toward SaTReC. He ordered a reexamination of the
KITSAT-3 project, and the funding from MOST was resumed. With this new sup-
port, SaTReC could restart the KITSAT-3 project and launched the satellite success-
fully in May 1999.% Also, SaTReC constructed a new research building in KAIST
supported by Hyundai Electronics and opened a branch in London as part of the ERC
project.** Based on this expansion, SaTReC also expanded its research area and de-
veloped more advanced technologies. KITSAT-1 and KITSAT-2 were experimental
satellites using catch-up technology; however, KITSAT-3 applied the most ad-
vanced technology. In particular, the camera of KITSAT-3 was the highest level
among all small satellites. The rapid development of SaTReC's technology possibly
posed a threat to KARI, which perceived SaTReC as having taken away the initiative
in satellite development from KARI. In addition, SaTReC undertook the planning

40 Choi Soon Dal (2005), op. cit., 225; Ryoo Jang Soo #4<=, Han'guk Wiseonggaebal 3+=
2470 (Korean Satellite Development) (KARI, 1999); Anonymous (KARI Senior researcher),
interview by author (April 18, 2011).

41 Choi Soon Dal, interview by author, 2011. ISAS was founded at the University of Tokyo in 1955
and performed independent research including the Japanese first satellite OHSUMI and rockets
as a university research center. NASDA was a Japanese national space agency founded in 1969
under the National Space Development Agency Law.

42 KARI (2010), op. cit., 139.

43 Because the KITSAT-3 project was delayed, KITSAT-3 became the first satellite developed un-
der the Long-term Planning for Korea’s Space Development; Anonymous (KARI Senior re-
searcher), Interview by author (April 18, 2011); Choi Soon Dal, Interview by author, 2010.

4 Sung Chelhwan g}, “Ingongwiseong Yeongudong Gigong Gwagiwon nanyeon 8wol jun-
gongyeojeong 1F914d A5 715 719 WA 84 =707 (KAIST Satellite research building
will be constructed in next August),” Maeil Gyungje "HL A (1995. 12. 30.).
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research of KOMPSAT-2, Multi-Purpose Satellite-2 and participated in the im-
portant parts of the KOMPSAT-2 project. The government still wanted that one in-
stitute led all Koran satellite development programs. The candidate for it was not
only KARI but also SaTReC. So, these events heightened KARI's sense of crisis.*
Although SaTReC in the early stages only focused on developing KITSAT series
satellites, stabilization of its organization and the delay of the KITSAT-3 project led
to an enlargement of SaTReC's research areas. Table 1 illustrates the changes in the
composition of SaTReC's research projects. In the early 1990s, SaTReC mainly han-
dled its own projects and gave specific sub-projects to other external research teams
or organizations. After the first commission project in 1994, SaTReC conducted var-
ious sub-projects commissioned from other research institutes. With these research
projects, SaTReC extended its research into other areas and took on multiple tech-
nologies. This expansion of SaTReC's research abilities threatened KARI, which as-
pired to be the major national research institute in Korean space development.

Table 1. Composition of SaTReC's Research Projects (1990-1999)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Commissioned projects

- . 6 9 3 3 3 8 9 5 10 5
from funding agencies
Contracted out projects 1 7 2 2 4 4 0 0 3 3
Commissioned projects
from other research in- 0 0 0 0 1 1 5 2 2 1

stitutes

Note. These statistics are based on reports retrieved from SaTReC's archive.

This expansion of SaTReC came as a threat to KARI. In 1994 and 1995, the Ko-
rean Government tried to merge or abolished national research institutes. Minister
Jung asked each national research institute to submit a reform bill. Many researchers
felt their status unstable and left the institutes. Six researchers in KARI also left the
institute in just the first two months of 1995.4” Although KOREASAT-1, the first

4 saTReC, Damokjeoksilyongwiseong 2ho Gaebal Yeongugihwoiksaeob tH=2 418914 25 7idt
AF718 At (Feasibility Study for the KOMPASAT-2 Satellite Development) (MOST, 1998).

4 SaTReC, Damokjeoksilyongwiseong 2ho Gwahaktabjaeche Gaebalyeongu (I-1V) th=3
A-8-914 AsterAA fgEA (1-1V) (Development of Scientific Payload of KOMPSAT (I-1V))
(KARI, MCIE, and MOST, 1996-1999).

4 Kim Hakjin 7std, “Gyeonjanglyeok gukjehwasidaee saneungil(27) Jeongbuchulyeon
yeonguwondeuli ddeonanda A& =AZA o]l =2 27) BREAA ATdE°] Hdrt
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Korean broadcasting, and communication satellite, was launched in 1995, it was not
KARI's product. The lead organization for the project was Korean Telecom (KT),
and it was Lockheed Martin Astro Space who made the satellite.*® KARI started its
own satellite project in 1994 but had not been successful with it yet in 1996. This
situation supported the argument that the satellite development program aspect of
KARI should be moved to SaTReC.*

However, upon the inauguration of Minister Seo Jung Wook in 1999, the situation
changed entirely, precipitating the appearance of shutdown pressure for SaTReC.*
MOST insisted that SaTReC's primary role should be training satellite research ex-
perts and claimed that SaTReC focused only on the development of satellites and
paid no attention to training experts. MOST finally proposed merging the two or-
ganizations, arguing that the merger would reduce the budget and avoid overlapping
investment. With this argument, MOST and KARI then pressed SaTReC to reduce
the scope of its research. > Such proposals caused strong resistance from SaTReC's
members and led to a strike that lasted one month. As the last suggestion, SaTReC's
members suggested to KARI that all members of SaTReC would move to KARI as
one team and keep its research autonomy. KARI rejected the offer. SaTReC mem-
bers tried to find a way to keep SaTReC as an affiliated research center of KAIST as
the ERC project expiration impended.>? However, SaTReC finally got the inade-
quate evaluation of ERC final evaluation. SaTReC's early members decided to create
their own company, SaTReC-I, and continue their satellite work. Almost all of the
early members of the organization left SaTReC. And it was finally reduced to one
of the small university research institutes in late 1999, although SaTReC was not
merged to KARI.

The second period does show some interesting features. Science, especially big
science that requires long-term effort and a large amount of support, needs to main-
tain an appropriate distance from politics. Too much proximity to politics makes
science vulnerable to changes in politics, including changes in administration. Yet
too far a distance makes it difficult for the organization to receive enough support
from the government for successful research. Both will have a problem when trying

(Competitiveness, the way to survive in globalization era (27) the researchers of national research
institutes leave the institutes),” Dong-a Ilbo FoFdH (1994, 2. 18.).

48 KT Satellite Project Team (1999), op. cit.

49 Hong Jaehak ZA|g}, “The Interview of past president,” in KARI (2010), op. cit., 32-33. This
crisis of KARI was dissolved by Minister Yi Sanghee ©]4}3s], who established KARI and em-
powered to KARI.

%0 KARI (2001), op. cit., 80-87; Choi Soon Dal, interview by author, (April 8, 2011).

51 Ryoo Jang Soo (1999), op. cit.

%2 SaTReC, In’gongwiseongyeongusenteo  Hyeonhwang mit Gaepyeon  Geoneuian
A ATAE A3 U ZiH 29t (The Current Condition and Suggestion of Reorganization
of SaTReC) (SaTReC, 1998).
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to maintain consistent research.>® SaTReC's case in the second period illustrates the
problem of having too close a proximity to politics. As the Korean Government
started to change the Korean satellite development to "government-led," the govern-
ment wanted one institute to lead all of the Korean satellite programs. SaTReC and
KARI should make an effort to be that institute because it was the way to survive.
As a result, Korean satellite development policy experienced ups and downs from
governmental changes, such as the ministerial changes at MOST. Some of those
changes are now estimated to have caused a delay in Korean small satellite develop-
ment for more than five years by satellite experts.>*

The politics which influence science are the change of Minister of MOST in this
case. The influence of the change of Minister was common. The left of Dr. Jung
Geunmo from KAIS to Cornell University resulted from the change of Minister. The
establishment of ISSA resulted from the change of Minister of MOST from Minister
Lee Jeong Oh to Minister Kim Sung-jin.®

The influence of the change of Minister of MOST was due to the difference of
careers of two ministers, Jung Geunmo and Seo Jung Wook. Minister Jung had a
deep interest in the improvement of university research. Even when he went to the
U.S. to study abroad, his goal was to learn how to nurture talented people and make
good universities and research institutes after finishing his studies abroad.

His strong support of universities continued with the establishment of KAIST.
When he was a professor at the Polytechnic Institute of New York, Minister Jung
met Dr. John A. Hannah, the head of the United States Agency for International
Development (USAID). Minister Jung had a close relationship with him as a mentee
and asked to establish a science & technology specialized graduate school in Korea
for the national development of Korea. It was the starting point of KAIST. After that,
Minister Jung performed an essential role in establishing KAIS (Korea Advanced
Institute of Science). He participated in the Terman investigation team and played a
leading role in writing the Terman report. After KAIS was established, he became
the first vice president of KAIS. After he left KAIST, he still has a strong affection
for KAIST, and he even said that "KAIST is the reward of my life."%®

53 Jung Byung Kul A% 2, Seong Jieun 4] 22, “Gwahakgisulgwa Sangjingjeongchi: Chamyeo-
jeongbueui gwahakgisul jeongchaekeul jungsimelo #+8t7]& 1 AR A 2] oK o] #s6t7|&
A& F4 2 2 (Science and Technology as Symbols: The Case of Science & Technology Policy
in Roh Moo Hyun Government), The Journal of Korean Association for Policy Sciences
SH=t7g A v}s)sls| B 9:1 (2005), 28-33.

% park Sung Dong ¥4d%, “KBS Sisa 10dae Wujugangguk Daehanminguo, Bulpeyonhan Jinsil
KBS A&} 10t 7= tigtel=, EHg 214 (KBS Current Affairs KBS 10 Space Power:
Republic of Korea, An Inconvenient Truth),” KBS (2011. 4. 12.).

% The committee of KASI’s 40 years history (2014), op. cit., 86.

5% Jung Geunmo X, Gijeokeul Mandeun Nalaeui Gwahakja 7]12& 9= vate] 15k} (The
Scientist in the country which made miracle) (Seoul: Korea.com, 2021), 33-43, 116-169.
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The SRC-ERC program was also an important project to Minister Jung. When he
was the director of KOSEF, he made the SRC-ERC program. He prepared the pro-
gram before becoming the director with Dr. Choi, the director of KOSEF at that time,
and suggested the model of SRC-ERC himself. The goal of the program was to
strengthen the university research capabilities. The SRC-ERC program was a perfect
fit for nurturing talented people and making good universities and research institutes.
After Minister Jung became the director of KOSEF, he showed strong affection for
the SRC-ERC program. He secured the budget for the program as he visited Deputy
Prime Minister Cho Sun. After becoming the Minister of MOST under President
Roh Tae-woo's administration, he made the stable settle-down of the SRC-ERC pro-
gram a top priority.5’

SaTReC was an ERC center in KAIST. And the president of SaTReC was Dr.
Choi Soondal, who worked with Minister Jung in KOSEF. Even Dr. Choi and Min-
ister Jung were in-laws. So, it was natural that Minister Jung wanted to support Sa-
TReC.%®

On the other hand, Minister Seo is a person who has built up his career based on
national research institutes. As he served as the president of ADD and KIST and
participated in the KOREASAT project as a president of Korea Mobile Communi-
cation in the early stage of the Korean space program, he firmly believed in the
power of government-led research. Also, Minister Seo thought that universities
lacked an understanding of the nature of modern science and the ability to manage
research projects. So, he argued that the government should lead the coordination,
control, and synthesis of R&D projects. These gaps between the two ministers' be-
liefs and wills influenced the struggle between SaTReC and KARI in making a gov-
ernment-led satellite development program in Korea.*>

SaTReC's influence on the Korean satellite development program decreased dur-
ing this process, and its role changed accordingly. It no longer performed diverse
roles as it had done earlier and relegated some of those roles to other institutions.
The government also now expressed its full commitment to the long-term planning
of the Korean space program. Although the government plans included researchers'
opinions in their early versions, they only reflected the view that the roadmap of the
Korean space program should be drawn by the government, not by any private insti-
tute.®°

SaTReC also gave up its management role. SaTReC was the lead organization in

5 lbid., 239-241, 247-250; “KAIST History,” KAIST Archives Service, https:/ar-
chives.kaist.ac.kr/eng/history.do# (accessed on July 23, 2021).

%8 Jung Geunmo (2021), op. cit., 234-238

%9 Seo Jung Wook A<, “Gwahakeui ‘toyang’eung daejak ¥5+2] ‘EF -2 ts} (The Basis of
Science is universities),” Kyunghyang sinmun 7 3412 (1995. 4. 9.).

8 KARI (1995), op. cit.
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the first period and managed satellite projects because there were no other research
institutes available to manage and implement satellite development projects. In con-
trast, the KOREASAT series (1, 2, 3) and KOMPSAT-1 were developed in the second
period and were managed by KARI and KT.5! SaTReC still managed the KITSAT-3
project as a lead organization, while it also participated in other projects, including the
KOMPSAT projects.®? But various functions and roles in space development initially
concentrated in SaTReC were now dispersed to various institutes.

The second period also demonstrates the start of a government-led system. The
Korean Government had clear policy goals for the Korean space program based on
long-term planning; for example, it argued that space development should occur un-
der the government's control. Also, it emphasized that Korea was at the beginning
stage of space development and that Korea had to start space development with gov-
ernment leadership and only later invite participation by the private sector. For the
KOMPSAT project, the government claimed that the first stage (1994-1998) should
be government-led.® It also tried to strengthen the government-led system by mak-
ing KARI a representative research institute.®*

Opening the Korean Satellite to Industry (2000-2005)

The third period of SaTReC's history started with different conditions in place than
the previous periods. Now, economic benefits became the chief rationale for the Ko-
rean space program. The 2000 KARI report indicated that space was a new challenge
area with great potential for commercial space technologies. Commercial benefits
thus emerged as the important criteria for the Korean space program.® In addition,
the 2004 report mentions the importance of quality of life, thus further defining the
vision for the Korean space program in order "to find the way to increase national
security and the quality of nation's life, ultimately, by a new vision of space devel-
opment." The 1997 Korean financial crisis accelerated the tendency to emphasize
the economic benefits of the space program. The crisis widened the gap between rich

1 KARI, Damokjeok Silyongwiseong Chonggwak Saeob Gwanli (1-V) tH5-2 2894 £33 AFed
] (1-V) (Comprehensive Project Management of KOMPSAT (I-V)) (MOST, MCIE, and MIC,
1995-2000); KT Satellite Project Team (1999), op. cit.

62 SaTReC (1996-1999), op. cit.

83 KARI (1995), op. cit., 10-11.

% Ibid., 84-87.

8 KARI, Wujugaebaljungjanggi Gibongyehwoik Sujeongan -F7lEtE47]71EA S 44 ot
(Planning for Update of Long-term Plan for Korea’s Space Development) (MOST, 2000).

6 Korea Aerospace University, Wujugaebal Jungjanggi Gyehwoik Sujeongeuil Wihan Gih-
woikyeongu 0 S 7] AlE =42 $1g 718 A (Feasibility Study for Update of Korean
Mid- and Long-term Space Development Plan) (MOST, 2004), 87.
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and poor, and the middle class almost collapsed. The general public became increas-
ingly aware of the economic costs and also the benefits of any government policy.
More and more economic benefits, such as the quality of life, were emphasized as
the rationale for future space policy. In particular, President Roh Moo-hyun's admin-
istration, inaugurated in 2003, emphasized science and technology as the bedrock of
the president's policy.®” These changes also influenced the space program.

After the early members of SaTReC left in late 1999 and early 2000, KARI be-
came a representative space research institute in fact as well as in name, claiming
that KARI would grow to be a national specialized space development research in-
stitute. With KARI as the central figure, various actors in space development re-
search, including ADD and ETRI, strengthened their cooperation with KARI. In this
situation, SaTReC's funding line changed. Instead of receiving funding directly from
the government ministries, SaTReC obtained funding from KARI, which received
all space-related budgets from the government and then distributed it to other re-
search institutions. For example, although Science Technology Satellite-1 (STSAT-
1) started as SaTReC's own project in 1998, it later became a KARI project.®® During
this process, the satellites were renamed from KITSAT-4 to KAISTSAT-4 and to
STSAT-1. SaTReC did actual development work for STSAT-1, while the head or-
ganization was KARI, and the funding came from KARI. Since SaTReC received
its budget from KARI, a national research institute, SaTReC's research was affected
by governmental demands, and the research autonomy of SaTReC became limited.®°

In 2000, its own research projects were only their operations of KITSAT-1, 2, 3;
the ground station management for remote sensing satellite image receiving and pro-
cessing; and basic research including satellite engineering, microsatellite, and basic
technology development such as synthetic-aperture radar. Other projects were es-
sentially sub-projects of the KOMPSAT development project. The years following
2000 showed similar characteristics of research project composition. SaTReC no
longer gave sub-projects to other research laboratories but instead received sub-pro-
jects from research institutes, including KARI, the National Weather Service, and
the National Security Research Institute. The other signs of change in SaTReC are
evidenced in the characteristics of SaTReC's actual research. In the early stage, Sa-
TReC developed satellites and undertook various research projects not directly re-
lated to end products. SaTReC could not pursue research unrelated to end products
in the third period, as its independent research was not guaranteed anymore.

However, this change also meant the beginning of the satellite industry in Korea.

87 MOST, The Yearbook of Science and Technology 2004 (MOST, 2004), 55-65, 75-77.

8 MOST, The Yearbook of Science and Technology 2001 (MOST, 2001), 20.

89 Cho Hwang Hee %3], Gukgawujugaebaleui Hyoyuljeokin Chujinchegeye Gwanhanyeongu
LTI e] BEH Q1 XA A TS A (Study on the Efficient Implementation Mecha-
nism for Korea’s Space Development (MOST, 2006), 10.
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The 20 members of SaTReC who left SaTReC in 1999 and 2000, including Dr. Choi
Soondal, established a venture company, SaTReC Initiative (usually called SaTReC-
). From it’s inception, SaTReC-I had a vision to lead the satellite industry.” The
establishment of SaTReC-I triggered the Korean satellite development program to
expand its boundary to society, especially to industry.™

The members of SaTReC-I said what they do, making satellites, has not been
changed, but the format of the organization changed from a university research cen-
ter into companies. The goal of SaTReC-I was not to earn money but to keep devel-
oping satellites with their free will. However, the change of format provided enor-
mous freedom to SaTReC-l. As SaTReC-I become a private company, SaTReC-I
could expand its research area freely only if it could run its business profitably.
Based on this, SaTReC-1 expanded its business fields into various fields. In addition
to the satellite-related business such as satellite technology consulting, satellite sys-
tem development and exporting, satellite parts, satellite imaging, SaTReC-I com-
mercialized a monitor capable of early detection of radiation dose. It is similar to
what SaTReC did in the past, which researched in satellite technology for society in
general. Also, SaTReC could expand its research not only more comprehensively
but also more profound than before. The advanced technology of SaTReC-I was not
anymore the point that caused the conflict with KARI. The resolution of the satellite
image in RazakSat was 2.5 cubic meters, but the SaTReC has advanced the technol-
ogy to 0.3 cubic meters. It is the most advanced satellite image technology.’ Sa-
TReC-I also expanded its satellite lineup from under 100kg to 500kg.

SaTReC-I also could do international cooperation freely. In 2001, the year after
its establishment, SaTReC-I signed a contract with Nanyang Technological Univer-
sity Singapore (NTU) and began consulting on the test satellite X-Sat. It also carried
out various technology consulting projects in more than ten countries. In 2005, by
exporting Razaksat-1 to Malaysia, it exported Korea's first overseas export satellite.
The international cooperation of SaTReC-I actively continued, with that more than
70% of the total sales of SaTReC-I being overseas sales. Considering that satellite
development cooperation with China was canceled in 1993, it was a huge change.

Now, SaTReC-I is established as a major space company in Korea. And since its
establishment, SaTReC-1 is the only company that could process all satellite devel-
opment steps from planning to manufacturing in Korea. SaTReC-1 went public on

0 SaTReC-1 is a successor of SaTReC by calling SaTReC-I a protagonist of KITSAT series. So,
the history of SaTReC-I could be considered as a part of SaTReC.

" Tae Euikyung (2015), op. cit., 116.

2 Leem Jungsu ¥4, “In’gongwiseong gaebalsa SaTReC-I, gisulgaseongbi wontop... sujuyu-
mang {154 WAL HEHoto], 7|&7HdH] 95 F7Y (SaTReC-I, satellite develop-
ment company is top of cost performance ratio... hopeful result of orders),” Asiagyungje
oFAJob A (2021. 2. 28.).
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KOSDAQ in 2008. Two subsidiaries of SaTReC-I, SI Imaging Services (SIIS) and
SI Analytics (SIA), are also expected to go public.” Through this, SaTReC-I suc-
cessfully settled as an industry and established the space industry by expanding re-
lated fields.

After the establishment of SaTReC-I, the satellite industry in Korea has continu-
ously expanded. Based on satellite communication and broadcasting, the satellite
industries increased. In the 2005 survey of the space industry, only 16 companies
had researchers in all satellite-related fields, including ground station, payload, sat-
ellite system, etc. Also, most companies performed the sub-project of the big satellite
projects in which KARI operated and did not have their own satellite projects. The
most sales of satellite industry were from SaTReC-I until 2006.7*

The survey of the space industry in 2010 defined space industry as "the industry
for space development and the products and services created through space devel-
opment."" It was the first trial to define the space industry, including the satellite
industry in Korea. And it also means that the space industry, including the satellite
industry, has been accepted as a part of the industry in Korea.

In the third period, the Korean satellite development program changed to a gov-
ernment-led program. The roadmap already set the research plan for Korean space
development and the mid-term and long-term plan for Korean space development.
In addition, the government enacted its Space Development Promotion Act in 2005.
Following the Act's enactment, the government created a new administrative entity
for space development and the National Committee of Space Development in 2006.
With these actions, the government consolidated Korean space development as gov-
ernment work. Space development management became KARI's responsibility.
KARI has been the head organization for these projects, and other organizations have
participated in the projects.”” Also, KARI emerged as the representative of space
program public communication and worked to promote space programs with the
Ministry of Education and Science and Technology (MEST).” The struggle between
KARI and SaTReC caused the founding members of SaTReC to leave and create the

8 SIIS is the marketing and sales representative of KOMPSAT series and SIA has expertise in
image analysis based on artificial intelligence and deep learning.

"4 KARI, 2005 Wujusaneob Siltagjosa 2005 54 A=A} (Survey of Space Industry 2005)
(MOST, 2005); Choi Nammi #g1], Sung Joonyong 3%, “2007nyeon Han’gukeui wujusa-
neob siltae 2007 dt=9] 9-4kQ] AE (Actual Condition of 2007 Korean space industry),”
Hang ‘gongwujusaneobgisuldonghyang &-&-$-F4H7]1&-%-3F 5:2 (2007), 3-10.

> KARI, 2010 Wujusaneob siltaejosa 2010 -4t A e 24} (Survey of Space Industry 2010)
(MOST, 2010), 17-18.

6 Cho Hwang Hee (2006), op. cit., 17.

T KARI (2000), op. cit., 22; Korea Aerospace University (2004), op. cit., 141-146.

8 During the third period, MOST was merged with Ministry of Education. So, the name of the
ministry changed to the Ministry of Education and Science and Technology in 2008.
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government-led space program in Korea. But the Korean space program outside the
government-funded program expanded its boundary to the industry.

Opening the Korean satellite to other countries and the public
(2006-2013)

The 2006 White Paper of Space Development presents various rationales, including
space industry global competitiveness, enhancement of the nation's quality of life by
space application and procurement of space areas, and the heightened national pride
through the successful space program.” On this basis, the technology transfer in the
space field is another way to heightened national pride because it shows that Korea
became an advanced country that could provide its advanced technologies to late-
comer countries.

In this period, the Korean satellite development program expanded its boundaries
to other countries and the public. As mentioned above, SaTReC-I made an advisory
contract with NTU in 2001. Seven SaTReC-I researchers stayed at NTU, providing
short-term training programs to faculty on satellite engineering, and performing the
role of technology consultant in various fields after launching the satellite.®® In ad-
dition, SaTReC-I similarly operated the Razaksat project of Malaysia. Since 2001,
20 Malaysian researchers have learned and developed satellites together in SaTReC-
|_81

However, the main focus was satellite consultations with various countries. The
full-fledged opening of the Korean satellite development program started in 2006
with the United Arab Emirates (UAE). When the UAE began its space program in
2006, the UAE used SaTReC-I's case as a role model of satellite technology inde-
pendence and requested cooperation with SaTReC-I. Technology transfer to the
UAE proceeded in a similar way to SaTReC's study-abroad in the University of Sur-
rey. DubaiSat-1, launched in July 2009, was manufactured by SaTReC-I, and after
that, the design and manufacturing proportions of UAE members increased through
DubaiSat-2 and -3 productions. In addition, SaTReC-I cooperated with KAIST and
opened the master's degree program for UAE members. This degree is for UAE
members to receive an academic education and acquire satellite technology through
actual satellite development.

79 MOST (20086), op. cit.

80 Kim Wanmuk Z 5., “SaTReC-I, bencheogieob Singapore Wisunggaebal chamyeo 4 E &]o}o],
W71 AZtEZ AN Fod (SaTReC-l, a venture company, participated in Singaporean
satellite development),” Maeilgyungje T 273 #| (2001. 4. 10.).

81 Lee Eunpa ©]21}, “Mahathir chongli, daedeokvalley bangmun t}s}E] 2 Z2] djg@iz] g2
(Prime Minister Mahathir Mohamad, visit Daedeok valley),” Yeonhap News $13H+2 (2002. 5.
24.).



The Case Study of SaTReC and SaTReC-I 395

In most cases, students obtained a master's degree from the Department of Aero-
space Engineering during the last two years of their stay in Korea. However, Omran
Sharaf completed a master's program at the Graduate school of Science and Tech-
nology Policy at KAIST. SaTReC-I supported their tuition and continued to instill
responsibility and enthusiasm as a space development leader in a latecomer country
through regular leadership training. At that time, UAE members nurtured the dream
of space and working culture through their experience in Korea. Mohammed Al
Marmi, the Minister of Mohammed bin Rashid Space Center (MBRSC), said, "at
that time, | was able to learn how to work efficiently and how to take care of the
details in each subsystem.” It can be said that the role of SaTReC-I was not just a
technology transition but the UAE's mentor in the space program. Most UAE mem-
bers in SaTReC have leading positions in the UAE space program now.®?

Since 2010, KARI has also participated in opening Korean satellite technology to
other countries. KARI has organized International Space Training Program (KA-
RIST) since 2010. For two weeks, young professionals from developing countries
visit Korea and train as space experts. The training covers space engineering to space
science, as well as policy and law. However, because Korea is still at a catch-up level
in the space launch vehicle, many parts of training are satellite-related topics, includ-
ing satellite systems engineering, fundamental satellite control, and Satellite Assem-
bly, Integrating & Testing. Until 2019, 245 persons from 34 countries have partici-
pated in this program.®

The Korean satellite development program was opened to the Korean public later
than to other countries. The success of KITSAT-1 and KITSAT-2 in 1992 and 1993
brought further public attention to SaTReC. When KITSAT-1 was launched suc-
cessfully in 1992, President Roh Tae-woo highly praised SaTReC, saying that Sa-
TReC had helped open a new era of space exploration and demonstrated the level of
Korean science and technology in the world.8* Also, the media depicted KITSAT-1
as an important event and reported on it at length. During the 1993 Daejeon Expo,

82 Omran Sharif: Project Manager of the Emirates Mars Mission, Sarah Al Amiri: the Minister of
State for Advanced Technology, Amer al Sayegh: Deputy Director of Space Program, Moham-
med Al Marmi: the minister of Mohammed bin Rashid Space Center (MBRSC); Kim Inhan
7913t “Hwaseongtamsa’ UAEae wujugaecheok ggum simeojun SaTReC-l ‘SHIEAY UAEO]|
ST H HolE HEdoto] (‘SaTReC-1, which built the dream of ‘Mars Exploration’ to
UAE),” HelloDD (2021. 1. 31); Kim Inhan 721gt, “UAE tamsaseon ‘heumang’
hwaseonggwedo jinip, jeonsegye 5beonjjae UAE BAHA ‘S M3 Hl= A1, HAAA 5HA
(UAE spacecraft ‘Hope’ entered Mars Orbit. The world fifth),” Hello DD (2021. 2. 10.).

8 KARI, “KARIST,” kari.re kr/eng/sub06_04.do (accessed on July 28, 2021); KARI, “Statistics of
KARIST 2012-2013” (unpublished material).

8 Roh Tae-woo B, “Cheot gwahakwiseong ‘wooribyul-1ho’ balsa seonggonge buchineun
chuckha meseji & 1594 ‘928 18" AL 3ol £X]= Fof WAIA] (The congratulatory
Message for the successful Launch of KITSAT-1, the first scientific satellite),” National Archive,
https://www.pa.go.kr/research/contents/speech/index.jsp (accessed on July 25, 2021).
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the model of KITSAT-1 was exhibited, and a ground station was set up and operated
as a demonstration. In addition, KITSAT-2 was launched during the 1993 Daejeon
Expo, attracting further public attention. The exhibition of space exploration artifacts
at the 1993 Daejeon Expo, such as the mock-up of KITSAT-1 and 2, was most pop-
ular in the 1993 Daejeon Expo.8> However, despite this tremendous public interest,
the satellite development program remained a novelty, still relatively isolated from
society.

After the Korean Government designated KARI as the representative research in-
stitution for the Korean space program, KARI appeared to be at the forefront of the
public eye. SaTReC still had its online message boards listed on its webpage, allow-
ing communication with the public; however, the message boards disappeared in
2003. The KARI promotion team and MEST took on the role of promoting the Ko-
rean space program.® Especially, the Korean Government promoted the space pro-
gram for the popularization of science.®” The Korean Government settled on the
Space Development Promotion Act and announced the year of 2005 as the new be-
ginning of the space program. The government also started the space culture move-
ment with the slogan "Space Korea." It held various events, including World Space
Week, loading a human chip ina KOMPSAT, and selecting an honorary ambassador
for space development on the Internet.®® When KOMPSAT-2 launched, many arti-
cles about KOMPSAT-2 were published years before the launch, and the satellite
was continuously exposed to public scrutiny.® However, the public still did not talk
about Korean satellites in daily life for the satellites were just one national achieve-
ment, and they forgot about the satellites rapidly. Public did not raise other opinions
about the Korean satellite development program. The development of satellites and
launch vehicles followed the mid-term and long-term plan for Korean space.

The exposure of the space program to the public accelerated after 2008 with a
landmark event: Korean Astronaut Program (KAP). The selection process began in
April 2006 and attracted significant public attention. A total of 36,206 persons ap-
plied to the program, and two candidates, Dr. Ko San Ko, and Dr. Yi Soyeon, were
selected. Starting with the beginning of the program to determine the final candidates
and Dr. Yi's space trip, the whole process was broadcast by SBS in its program titled

8 Yoon heeil 3], “Woojutamheomgwan technopiagwan cheonsonyundeulen ggumeui jangso,
AT H A e nott YL Eof| A “Fo] A4’ (The exhibition of space exploration and the
exhibition of technopia were the dream place for teenagers),” Kyunghyang sinmun 74 @41&
(1993.9. 8.).

8 KARI, Wujugaebal Hongbojeonlyak yeongu %571 S5 4 2F A (Research on Public Com-
munication Strategies for the National Space Development) (KARI, 2002).

87 Ibid., 12-13.

8 MOST, Yearbook of Science and Technology 2005 (Gwacheon: MOST, 2005), 117-118.

8 KARI, Wuju Sokeui Daehanminguk, Arirangwiseong 2ho Baekseo $F 49| T3tz
ot]&9lAd 23 WA (Korea in Universe, White Paper of KOMPSAT-2) (MEST, 2009).
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2008 Space Korea.®® KSLV-1 was the most spotlighted project of the whole Korean
space program. A great number of people watched the launch of KSLV-1 and la-
mented the failure of the KSLV-1 launch. With the two failures of KSLV-1, two
STSAT-2 satellites were destroyed. SaTReC had to prepare another satellite for the
third trial of the KSLV-1 launch, and finally, STSAT-2C was rapidly developed and
launched with KSLV-1 in 2013.

The increase of public exposure had happened in the past, but this time the mean-
ing was different. In the past, the public did not share the opinion about the Korean
space development program and remained as a receiver of given news. However,
this time, the public raised their opinion about the program and their opinions made
a change in the plan of Korean space program. The public was not a passive receiver
anymore but an active actor of the Korean space program. The controversy over
whether Dr. Yi Soyeon was an astronaut or a space traveler had continued over ten
years. The public debated the meaning of the Korean Astronaut program.®* Also,
although the launch of KSLV-1 was successful, there were many negative opinions.
Some said that it was not the success of Korea since the first stage rocket was im-
ported from Russia. And STSAT-2 was also criticized due to its lower performance
than the initially planned STSAT-2. The opinion did not remain as an opinion. This
negative opinion of the Korean public accelerated the development of KSLV-2, and
opposing views on the Korean Astronaut Program still disturb the next human space
program. In this period, greater public exposure to space programs has led the gen-
eral public to monitor and evaluate space programs. Now, the public has emerged as
one of the most important external forces.

In this fourth period, the Korean satellite development program expanded its
boundary to other countries and the public. Before this period, Korea had learned
from other countries' satellite development programs in various ways during the sat-
ellite projects. KITSAT was from the technology of the University of Surrey, Ko-
reaSAT was from the LMAS, and KOMPSAT was from the TRW. However, in this
fourth period, other countries learned from the Korean satellite development pro-
gram. And although the public interest was not always good, the space program's
public interest, including the Korean satellite development program, strongly in-
creased in the fourth period, and the public interest changed the role of the public.
The space program is not far removed from the public anymore. Throughout all these
events, the Korean space program has moved beyond the scientists' domain, and as

% \MOST (2006), op. cit., 111.

% An Hyoung-Joon $t&<, “Yi Soyeoneun Wujuininga gwangwangfaekinga? - ANT Gwan-
jeomeseobon  Han’gukchoichowujuin  Nonjaeng ©]A492  £FQlel7l  gAI79-
ANTTH o 2 B 3329391 =4 (Is Yi Soyeon an Astronaut or a Space Tourist?: The First
Koran Astronaut Debate on the View of ANT),” Journal of Science & Technology Studies
}5}7]45FA T 9:1 (2009), 89-127.
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a part of daily life, the public started to participate in the decision of the Korean
space program.

The Korean satellite technology that started from SaTReC expanded its boundary
to Government and other research institutes, KARI, industry, other countries, and
the public. The effort of the Korean government and changes in space development
and its policy also worked to reduce SaTReC's role, leading it to expand the Korean
satellite development program to other regions in the society, including the public
and other countries.

Conclusion

This paper tracks the history of SaTReC, which parallels the trajectory of opening
the Korean satellite development program to society. Korean satellite development
program and its policy have undergone many changes during the last three decades,
and the transition of Korean space policy followed the unique circumstances within
each period. SaTReC, initially isolated from society and pursued only the research
it wanted to undertake, has gradually been exposed more to society. Its first exposure
was to the Korean Government and other research institutions, particularly KARI,
industry, other countries, and finally, SaTReC was exposed to the general public.

SaTReC could not continue in its previous form and had to distribute its roles to
other organizations. SaTReC lost many of its original characteristics and the early
stage's prestige and eventually became just one of several research institutes. The
government began taking a more active role in both development and policy. The
decision-making process no longer remains within an autonomous scientific com-
munity; the Korean Government is now a dominant decision-maker in the satellite
development program. An autonomous scientific community could not stay in the
position that leads the satellite development program. This process illustrates the
unique characteristics of the Korean space program that started with a relatively au-
tonomous research group and evolved into one that is now government and market-
led.

The main actors in the Korean satellite development program have also changed.
The influence of SaTReC, the only major actor in the Korean satellite development
program in the early stage, decreased as time passed. The government and KARI
stepped in and became major actors. By reducing SaTReC, the satellite industry ap-
peared as an important actor of the Korean satellite development program and will
be a major actor. The general public also emerged as an important stakeholder in the
Korean satellite development program. With these changes, the Korean satellite de-
velopment program, formerly long isolated from the public, has become a part of
general society. Table 2 shows the transition of Korean satellite development pro-
gram.
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The tracking of the history of SaTReC and SaTReC-I provides an understanding
and insight into the Korean satellite development program. Through the case study,
this paper claims that the Korean satellite development program did not follow the
typical characteristic of big science, government-led, but started from an autono-
mous research group and transferred to the government-led program later. Also, this
paper shows how the Korean satellite development expanded its boundaries to other
societies and found its position in society under environmental change. Now, the
environment surrounding the space industry is changing significantly again. The era
of new space centered on private companies is opening, and large companies such
as Hanwha and Hancom are jumping into the space business. In this condition, where
could the Korean satellite development program expand its boundary without limit
again? And how should it find its new position in the new era? By analyzing the
history of the Korean satellite development program, this paper could provide some
clues for the future of the Korean satellite development program.

Table 2. The change in Korean Satellite Development

The 1 period The 2™ period The 3" period The 4" period
(1989-1993) (1994-1999) (2000-2005) (2006-2013)
KARI
SaTReC KARI The Government
Actors  SaTReC KARI The Government Industry
The Government  Industry Other countries
The Public
Government-led
Degree Competed with & Market-led
of . . KARI Government-led Technology
Open- Isolation from society Interference from  Industry started Transfer to other
ness the Government countries
The public joins
Participation in
Planning satellite de- RJIZ?\ZH}% the Research,
Role of velopment ) pIoj ec%s g Operating exist- Research,
Managing the projects ing satellites Operating exist-
Sa- R h Research : . h W
TReC esearc_ ) Operating exist- Pul_)||c communi- ing satellites
Promotion and public ing satellites cation partly until

communication

Public communi-
cation partly
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Abstract

This study examines how the Korean satellite development program was established
in Korean society and expanded its boundaries through tracking the history of
KAIST Satellite Technology Research Center (SaTReC) from 1989 to 2013. Based
on documentary analysis, | argue that the Korean satellite development program was
started by an autonomous research group, SaTReC, and evolved into a government-
led program. This process is divided into four periods based on the boundaries of the
Korean satellite development program: 1989-1993, 1994-1999, 2000-2005, and
2006-2013. Although the role of SaTReC was reduced in the Korean satellite devel-
opment program, the Korean satellite development program expanded its boundaries
from SaTReC to the Government and Korea Aerospace Research Institute (KARI),
to industry, and finally to other countries and the public. New actors of the Korean
satellite development program raised according to the expansion of boundaries. This
study shows that the Korean satellite program continuously has expanded its bound-
aries to find its position in society under environmental change and provides insights
for the future of the Korean satellite development program in the new era.

Keywords: Korean Satellite Development Program, Expansion of boundaries, Con-
flict between Institutions, SaTReC, KARI



