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14) 2AL9H (2023, 1.12.).
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2 Qe B $FRA] 20 Q458 BT $HEAE BH
Al oA QA W% Fuzzy AHP(Analytic Hierarchy Process)2t
Fuzzy TOPSIS(Technique for Order Preference by Similarity to Ideal
Solution)® et slolnalE A7slge Adsiar. ol owe A
AAX oz sk, B4 A A oA A

o
g E&al: o 2do] gk, A7 FAeA WA AHPE
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ol

27} el o)
o3 AWAS

A8 axs 7k $452 AFSets o Agsiglon, WA TOPSISE o
Qo] ATIA $4L9E EESH B BEEUT o2 Bo B A7E 2
W 9FRM £7 BAoIA AR AT HAYL Ansiel, e
B2 diete]l sl AH SHENE ANT 5 G AAZ B2 Fo B
el there AR Gt

2) Fuzzy ©|&

Fuzzy o122 19659 L.A. ZadehwZ7b Aotst Adoz “mz A3t
(Fuzzy Sets)”olgte =52 E3] Hz|o]2S AS AP o] o]2e »
e WEF A4 BASS o AdEoR Atk A% SHow A
o}, W7 olgoq FF FRF AL Azre] AFme} Aojolet. Izke
Aol dial 24 e Ans ..

olo] Ffolg wHsEl Aol tial cjujEe wEo] Witk dlE SW WA %
A, ‘2o St B3 2 BEIL FpHoln, e ZAsh] ojdth. ol
3t ofuigt dloln W coz ssier .

Aoja wWZo] st 7bsA A e 2 9ok A9sta 9ltH(Zadeh,
1975).
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7h st maE A ored) uhel, WA Qe 949 St Ans
5

z2 7
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A A Lot Mo

(Moderately to Strongly Preferred) 4 (3’4’5) (1/5’ 1/4’ 1/3)
2ot H & S & (strongly Preferred) 5 (4,5,6) (1/6,1/5,1/4)
23HHNA e 2otH d5E
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e ZotH a5
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e ZotHUMA =52 85 &

(Very Strongly to Extremely Preferred) 8 (7’8’9) (1/9’ 1/8’ 1/7)
2E2 NS E (Extremely Preferred) 9 (8,9,9) (1/9,1/9,1/8)

* & X: Anagnostopoulos(2007).
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TET o
AE
L=
; o1 j*;j 0.45,0.68,0.83 0.38,0.88,0.7%6 | 0.4,0.6,0.78 0.48,0.70,0.86 0.43,0.64,0.82 | 0.22,0.41,0.62 | 0.5,0.78,0.91
A=
ﬂal + 0.%,0.78,0.89 0.46,0.67,0.84 | 0.47,0.68,0.8 0.54,0.78,0.9 0.38,0.59,0.76 | 0.08,0.20,0.44 | 0.55,0.82,0.91
=M
iil 0.3,0.88,0.75 0.27,0.44,0.66 | 0.27,0.44,0.66 0.29,0.46,0.68 0.28,0.45,0.67 | 0.18,0.33,0.% | 0.52,0.75,0.83
T
otst
I A:I»X—{ 0.2,0.51,0.70 0.46,0.68,0.83 | 0.46,0.68,0.83 0.56,0.80,0.2 0.5,0.72,0.87 0.52,0.78,0.87 | 0.60,0.85,0.%4
=238
Qe
A YA 0.34,0.5,0.72 0.45,0.67,0.81 | 0.46,0.69,0.82 0.62,0.83,0.% 0.60,0.85,0.% | 0.48,0.7,0.84 0.58,0.84,0.%2
=
=[E=0}
EpE=pell 0.2,0.37,0.8 0.30,0.48,0.67 | 0.29,0.46,0.66 0.38,0.58,0.76 0.32,0.52,0.7 0.14,0.26,0.46 | 0.5,0.73,0.86
S
i =2 = = O A0l H MG
HZ 7MEA] AvE 7IRte g 7 gigkEe] fAeHE 24 A3, 74 -
= o sls] molrsk A~ o (e} 3 PaXe)
dlo] ZH= AiHel e Wuel Meld 4 qlolnh ALt A B
o o i o o Pase) A=
< et AEY FEo= 0.034% Uetgon, 7MY 92 fAedE g
I 1= o = 1=
BAPE 08852 WIS o] BAE Bl 2t thete] olyEel Wt v



1 =

e tigtez RZE

. o Bt o)Al (positive  distance) HoME 7Y && Fh
o

0.8855 ViEEtom], ol @ ®APL 2 ojehge] s 2 33

S

2l B
ZIdist7] o= 2 ofu|eitt. 12y #4424l (negative distance) Holl A=
0.1800& 7Fg W2 #2& 7|53 oH, ol & FAE 44 d= A
o= o] Wasty tte AS Uit 4840, & EAs 344
Q1 SHoA Adidez e autE 7|dd 4 AN FAEAQD S A

CH ©oF Def_R posDis negDis Ranking
fF 34 0.6753322 0.40124515 0.6431891 5
o STFHAE A= 0.634213 0.39698125 0.5554802 4
T STEZARM OHE 0.6892544 0.35091869 0.6093308 3
282 AL 0.9266676 0.14657938 0.830321 2
oY A= 0.5712036 0.45632419 0.5162511 6
g A 0.1846905 0.8857327 0.1807406 7
dzold 2y 1.0558651 0.03416246 0.9197325 1
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B4 mZ= TOPSIS Ax 7P 249 oiett 7Hg7i7ke @k
AMEH thEa g
%‘%ﬂ m = TOPSIS Axt 7 2A4Fe] skt 77ke digte
ARIIEL 1495 ARd OJH(posDis 0.123), 2
J 7N (posDis 0.508), 3%9= o $LFHMAMY 7
(posDis 0.532), 4&=91= + +5FEAMY 15 (posDis 0.557), 59l ¢
F(posDis 0.586), 6=+ Y FT=(posDis 0.571), 79+ &
AtposDis 0.967) «o= Uttt 1[I 15 $5F #d A3 189=
AEA I (posDis 0.163), 25=9= A2 - H A 7 (posDis 0.388), 3=
e o FFEAA FE(posDis 0.523), 459+ o FEAPY F=(posDis
0.583), 59+ $F+ HA(posDis 0.612), 6= QFAHY =
(posDis 0.650), 7s&=9+= & BAHposDis 0.974) =02 Yertt 1 159
T A= 1e9e AEdE FE(poshis 0.161), 259+ 4974
A4 W (posDis 0.364), 3&=9= 5 Ad(posDis 0.485), 4= ¢+
AJEIY +Z(posDis 0.503), 5=%= & FUAA 7 (posDis 0.633), 6=
e & $F ¥ F=(posDis 0.650), 79= & ©AHposDis 0.903) &
O 2 et
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[E 5-17] &It 1& Fuzzy TOPSIS Z 1t
Ch et ED E;if fr TT ES= S OZ “ ——- Heola
bIES as = = 2l ahe . = ° IFS
7= He 2=
ox JI% 0.5,0.74,0.86 0.5,0.74,0.86 0.5,0.74,0.86 | 0.38,0.58,0.78 | 0.38,0.58,0.78 | 0.16,0.32,0.54 | 0.66,0.94,0.98
i:::} ]HE 0.46,0.68,0.84 | 0.46,0.68,0.84 | 0.5,0.7,0.9 0.54,0.76,0.92 | 0.22,0.42,0.62 | 0.06,0.18,0.42 | 0.58,0.82,0.94
[ Sé 0.54,0.8,0.88 0.28,0.44,0.66 | 0.34,0.54,0.74 | 0.54,0.78,0.9 | 0.34,0.54,0.74 | 0.22,0.42,0.62 | 0.62,0.88,0.96
JI% 0.46,0.7,0.82 | 0.5,0.74,0.86 | 0.5,0.74,0.86 | 0.58,0.82,0.94 | 0.34,0.54,0.74 | 0.08,0.16,0.42 | 0.66,0.88,0.98
ZHAl
Py ]HE 0.42,0.64,0.8 | 0.42,0.62,0.8 | 0.5,0.7,0.9 0.58,0.82,0.94 | 0.18,0.3,0.54 | 0.08,0.16,0.42 | 0.58,0.82,0.94
o 2k
N Sé 0.46,0.7,0.82 | 0.32,0.48,0.7 | 0.%,0.52,0.74 | 0.58,0.82,0.9 | 0.38,0.58,0.74 | 0.16,0.32,0.5 | 0.58,0.82,0.9
CH JI% 0.5,0.72,0.88 0.42,0.64,0.8 0.46,,068,0.84 | 0.34,0.54,0.74 | 0.42,0.62,0.82 | 0.1,0.22,0.46 | 0.66,0.94,0.98
ox
;:*_I.; ]HE 0.5,0.72,0.88 0.5,0.74,0.86 0.58,0.82,0.%4 0.42,0.62,0.82 | 0.38,0.58,0.78 | 0.12,0.2,0.46 | 0.58,0.82,0.94
A BH
;%k Sé 0.54,0.8,0.88 0.5,0.72,0.88 0.54,0.76,0.2 0.54,0.8,0.88 0.42,0.62,0.82 | 0.2,0.36,0.58 | 0.62,0.83,0.96
24t IE— 0.46,0.68,0.84 | 0.46,0.7,0.82 | 0.5,0.74,0.86 | 0.54,0.78,0.9 | 0.5,0.74,0.86 | 0.3,0.5,0.7 0.62,0.88,0.9%6
_;LJ:_: ”_5_ 0.42,0.64,0.8 | 0.42,0.62,0.82 | 0.42,0.62,0.82 | 0.46,0.66,0.86 | 0.42,0.62,0.82 | 0.26,0.46,0.66 | 0.46,0.68,0.84
Zst ! I_é_ 0.5,0.74,0.86 | 0.28,0.44,0.66 | 0.28,0.44,066 | 0.46,0.68,0.84 | 0.38,0.58,0.78 | 0.12,0.28,0.5 | 0.58,0.78,0.94
- JI% 0.5,0.74,0.86 | 0.42,0.64,0.8 | 0.42,0.64,0.8 | 0.5,0.74,0.86 | 0.38,0.6,0.76 | 0.1,0.22,0.46 | 0.66,0.94,0.98
=t Jllg 0.58,0.82,0.94 | 0.42,0.62,0.8 | 0.46,0.66,0.86 | 0.58,0.82,0.94 | 0.32,0.48,0.7 | 0.04,0.12,0.38 | 0.5,0.72,0.88
ot =
= Sé 0.54,0.8,0.88 0.54,0.76,0.2 | 0.54,0.76,0.2 | 0.54,0.78,0.9 | 0.46,0.7,0.82 | 0.12,0.28,0.5 | 0.54,0.8,0.88
=5 :;_5_ 0.38,0.88,0.78 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.24,0.4,0.62 | 0.58,0.84,0.92
= :;l_E_ 0.42,0.64,0.8 | 0.24,0.44,0.62 | 0.24,0.4,0.62 | 0.24,0.4,0.62 | 0.34,0.54,0.74 | 0.24,0.4,0.62 | 0.58,0.84,0.92
% g
o Sé 0.3,0.52,0.68 | 0.24,0.4,0.62 | 0.24,0.4,0.62 | 0.3,0.46,0.7 0.3,0.46,0.7 0.18,0.34,0.58 | 0.5,0.7,0.86
= ot JI% 0.34,0.54,0.74 | 0.62,0.83,0.% | 0.62,0.88,0.% | 0.58,0.82,0.94 | 0.5,0.72,0.88 | 0.58,0.84,0.92 | 0.58,0.84,0.92
J}:z ]HE 0.24,0.4,0.62 0.4,0.58,0.76 0.4,0.58,0.76 0.54,0.78,0.9 0.54,0.78,0.9 | 0.66,0.94,0.98 | 0.66,0.94,0.98
28 ! I_é_ 0.38,0.6,0.76 0.38,0.58,0.78 | 0.33,0.88,0.78 | 0.58,0.82,0.94 | 0.46,0.68,0.84 | 0.34,0.56,0.72 | 0.58,0.82,0.94
ez I_E_ 0.33,0.88,0.78 | 0.62,0.83,0.% | 0.62,0.88,0.%6 | 0.62,0.83,0.96 | 0.62,0.88,0.96 | 0.52,0.74,0.84 | 0.62,0.92,0.96
= =
fages H_E_ 0.26,0.48,0.64 | 0.38,0.6,0.76 | 0.38,0.6,0.76 | 0.62,0.83,0.96 | 0.62,0.88,0.96 | 0.46,0.68,0.84 | 0.5,0.74,0.86
SIS =
;5 Sé 0.33,0.6,0.76 0.36,0.54,0.72 | 0.4,0.6,0.74 0.62,0.83,0.96 | 0.58,0.82,0.94 | 0.46,0.68,0.84 | 0.62,0.83,0.96
UlEHg JI% 0.24,04,0.&2 0.44,0.64,0.78 0.44,0.64,0.78 0.44,0.64,0.78 | 0.36,0.54,0.72 | 0.18,0.32,0.52 | 0.54,0.8,0.88
ZH Jllg 0.18,0.3,0.54 0.28,0.44,0.66 | 0.28,0.44,0.66 | 0.38,0.58,0.78 | 0.26,0.46,0.66 | 0.1,0.22,0.46 | 0.46,0.66,0.86
X 0| =
;i ! I_;_ 0.24,0.42,0.6 | 0.2,0.36,0.58 | 0.16,0.32,0.54 | 0.38,0.58,0.78 | 0.34,0.56,0.72 | 0.14,0.26,0.5 | 0.5,0.74,0.86

=

- 199 -




[E 5-18] 82D} 108 Fuzzy TOPSIS THoH A=<
Cf ot Def_R posDis negDis Ranking
T2 E4 0.50755042 0.58640066 0.60855914 5
T STLALE
- =P A 0.5812921 0.55755598 0.67296004 4
T STLAA
et 0.59665176 0.53227048 0.68443454 3
| =
| 28 - 28
= of A ) et 0.6010064 0.50856728 0.6964638 2
S =XO|E Ul
T;;a - 0.5141802 0.5714497 0.58849276 6
=
g EAl 0.21607028 0.96758704 0.25427478 7
MEoE 24 0.9234307 0.12398158 0.95489368 1
T2 E4 0.6194045 0.61225646 0.76780556 5
= STUAE
- o= A 0.59410646 0.58391946 0.68207186 4
T STLAA
et 0.65934082 0.52368014 0.76199566 3
' AS . X
; %Z JHET 0.77074834 0.38876126 0.87678626 2
S =XO|E Ul
T;;a - 0.5358781 0.65014064 0.623363 6
=
& EAl 0.27513558 0.97461902 0.34004386 7
MEoE 24 0.92697134 0.16364476 1.0167494 1
fFEd 0.62025892 0.485949 0.666677 3
T STLUALE
- = A 0.49630016 0.650648 0.511041 6
=5
T STLAA
M 0.50923536 0.633481 0.525366 5
T e 2y
;1 of ) 2t 0.72234442 0.364264 0.768317 2
T e=amw
iFJ 0.54955576 0.503552 0.603998 4
=5
S EAL 0.21640676 0.903608 0.270667 7
dE2oly 24 0.938115 0.161087 0.947601 1
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= A o) A %ﬂ, Xé%} 5 E}Oﬁi %ﬂ’é;}% 4@9—5@4 AR a8AE
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ABSTRACT

Policy Directions for Strengthening Space
Capabilities in the New Space Era

Park, Jae Wook

Major in Policy Science

Dept. of Public Administration
The Graduate School

Hansung University

The background of this study originates from the emergence of the
New Space era, marked by a paradigm shift in space development from
government—led Old Space to private sector—driven New Space. This
transformation has expanded opportunities for private sector participation,
enhancing the competitiveness of the space industry and redefining space
as a critical asset for national security and economic prosperity. In
particular, South Korea's space development is undergoing a new turning
point with the growing role of private companies. Through the
convergence of advanced technologies and the Fourth Industrial
Revolution, space is increasingly being positioned as an essential
foundation for national security and economic growth.
This study aims to contribute to the advancement of national defense

space power by providing practical and effective policy recommendations
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for strengthening space capabilities in the New Space era. To this end,
the study analyzed the defense space policy cases of leading space nations
to derive implications for South Korea's national defense space policy. It
also applied a hybrid research method combining Fuzzy AHP and Fuzzy
TOPSIS to systematically derive policy directions and prioritize alternatives
tailored to the New Space era.

The study identified three core elements for strengthening space
capabilities: space security, space diplomacy, and space economy, and
proposed strategic directions for developing national defense space policy
around these components.

In terms of space security, the study analyzed the military threats posed
by North Korea's military reconnaissance satellite launches and its
strengthened cooperation with Russia. It emphasized the importance of
surveillance and reconnaissance capabilities, space operation execution
capabilities, and counter—space operation capabilities. The results
confirmed that independent military reconnaissance satellite operations and
the establishment of a 24—hour continuous surveillance system are
essential to securing a strategic edge in national defense.

In the space diplomacyaspect, the study underscored the importance of
international cooperation, focusing on enhancing alliances, adhering to
international norms, and managing adversary states. South Korea's
initiatives, including the Artemis Project and defense space cooperation
meetings with the United States, were highlighted as efforts to strengthen
information sharing, professional personnel exchange, and space exercises,
thereby solidifying the legitimacy and cooperative framework of its
defense space policy.

Regarding the space economy, the study highlighted the pivotal role of
private space industries in bolstering defense space capabilities. Proposals

included leveraging private technology for satellite launch vehicle
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development and cluster satellite operations, maximizing technological
advancements and economic benefits. Particularly, the construction of
space—based internet systems was evaluated as a strategic alternative with
the potential to serve both military applications and economic growth.

The research employed Fuzzy AHP and Fuzzy TOPSIS methodologies,
conducting surveys with experts from the military, research institutions,
and private companies. According to the Fuzzy AHP analysis, space
security emerged as the most critical factor, with surveillance and
reconnaissance capabilities ranking the highest in importance. Space
diplomacy emphasized strengthening alliances with allied nations, while
space economy prioritized fostering the growth of private space industries.
The Fuzzy TOPSIS analysis yielded seven key alternatives: the training of
professional personnel, the development of small and cluster satellites, the
development of military space launch vehicles, the establishment of
dedicated military space launch facilities, the creation of a space force,
the establishment of space—based internet systems, and lunar exploration.
The training of professional personnel was identified as the top priority
for successfully implementing defense space policy and enhancing national
defense space power. This reflects the need for skilled experts in various
areas, including space operation planning, power management, and
technology development. The development of small and cluster satellites
ranked second, emphasizing the necessity of real-time surveillance systems
to effectively respond to adversarial threats. Additionally, the development
of military space launch vehicles and dedicated launch facilities were
recognized as crucial factors for enabling independent and swift space
operations.

While the establishment of a space force was considered a long—term
goal, space—based internet systems were assessed as a significant

alternative for enhancing real-time information sharing and operational
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efficiency. Lunar exploration, though evaluated as having limited
short—term impact, was acknowledged as a critical task for achieving
technological advancements and strengthening international standing in the
long term.

This study provides practical and effective policy alternatives to enhance
South  Korea's defense space policy capabilities, leveraging the
opportunities and challenges of the New Space era. Academically, it
strengthens the theoretical foundation of defense space policy research by
systematically applying Fuzzy AHP and Fuzzy TOPSIS methodologies to
perform multi—criteria decision—making in uncertain environments. From a
policy perspective, it presents actionable and effective alternatives focused
on space security, space diplomacy, and space economy, thereby
improving policy execution and clarifying strategic directions. This
research contributes to the advancement of national defense space policy
by proposing meaningful strategies to reinforce South Korea’s space
power and establish a solid foundation for global leadership in space

development and utilization.

[(Key words) New Space, Space Capability, Space Power, Space Security,
Space Diplomacy, Space Economy, Fuzzy AHP, Fuzzy TOPSIS.
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