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Abstract Since the initiation of Korea Advanced Institute of Science and Technology (KAIST) in 1971,
four Institutions of Science and Technology (IST’s) were established. The aim of these institutes was to
cultivate high-quality science and technology talent, mid- to long-term R&D according to the needs of
the country and basic application research to foster science and technology potential, industry support,
and technical commercialization. Unlike general universities managed and supervised by the Ministry of
Education under the Higher Education Act, the IST’s are supervised by the Ministry of Science and
Information and Communication Technology (ICT) and are operated relatively more autonomously. This
study attempted to identify the differences in performance between the IST’s and general universities
and to suggest the direction of future policies to promote the IST’s. General universities with QS and
the Times Higher Education (THE) World University rankings similar to the IST's were selected. The
relative efficiencies of these general universities and IST's were calculated in terms of their academic,
technical, and economic performance. The results confirmed that the IST's had a lower relative
efficiency than the general universities in terms of quantitative academic performance, but a higher
efficiency in qualitative academic and technical performance. There was no difference in the economic
performance between the IST's and general universities. In conclusion, the direction of the promotion
policy for IST’s should focus on strengthening their economic performance. Methods such as a support
system and incentives for researchers related to start-ups and technology commercialization can be
considered to improve the relative efficiency of IST's in terms of economic performance.

Keywords : Institution of Science and Technology, University, DEA, Relative Efficiency, Comparative
Analysis, Technology Commercialization

*Corresponding Author : Howon Kang(Yonsei Univ.)

email: knightc@naver.com

Received February 27, 2024 Revised April 1, 2024
Accepted April 5, 2024 Published April 30, 2024

115



A7 &85 =2 A A253 A4S, 2024
1. N2 "ol Aoly, skA| 7+ €, #|2j9] A3 38 F
e T Ag=Eo] JgFoz PAetAt3]
KAISTE=H87|&e)E HEsSt 47 #8r|&ed KAISTS] A& GIST, DGIST, UNISTY] Ago=

].0
pwy
Py
=

19719 KAISTE =2 19934 GISTE}=T5]
), 20049 DGISTEHTAETE71&Y), 20074
UNIST(&4He71se)7t A= dg =9t gatdist
2 15uSHo| ZAs] HYE1 wSR Ao R
- s 9 AYEL AT Herlede 7Hnith
Pro] Q1 A& HHBAR Aoz T - X YH
I STH1lL

He7|ede dutdiste] J85s 15uSHA I
Ag JHHoz HA Hgdy, Fro] 15024
HE2RE 3F A Wol WS - A+ of7do] £2 Hol
At A A9 oE oA °1HPEH°F—E sty <l
et g4 ZHAA Q] Zpol7t
AT StH2l.
A= 5|
9 A= Y= T F %9%91 *347} 01114 A}o]
7b IEA ot} siqinh 12, O ARERE o
o= Hred Y FAL od WFoE Lok
Sk=7tel diste] AQtstgict

2 =79 AL o2 Aok 24oA = e

L

o=

o Ao} @, EAS AR 344 DEAY) o]
24 u|A7} DEAS 283 g5t 7} vl mS Txﬂi 3 A

YATE AR, 4AAE HolHe] S U W
4%, 291 A7/H 9 mee A sgelaE
24 Anke A, 64 deoeA el A
2 2] o] ohsl Aokt

2. WsP|=d oig

2.1 8P |ER0| o1

Hol7|£90] Age A7 Hokr|zo] b W

UAFFEA AFE . 19608
E] x o »‘5'_:—'5]—01

= o=

Adfe G v
o 258 Qe AL s A
9 FHOI #3Y Teln, FoeL3Y B0 4
Q7S vlo] e 2229 wae] o] HolEg
ok, o] Tl B Bel7|4eA) 5, 53] 94 of
B4 QA 54 fZo] B4 2 BAV Bol wret

Hi= A9l T A7t weo] E3jt 73] AY
of Z=paedct. 1 Fxt 19719, KAISTZF #z9) s}
71&Qo2A 7120 ANs AEZ tf5t 72 TElofA

116

olojglty. tid, F, i, 4L Yl 7 Heree
A= A 49 S AT =2of9] £ 4 oHiskE
st AgFog AAHAT LredYy S
AHro] Ast: uj Foh thokst FAIA HAy} Ak
E27F #e7]e9e] R&D S0l AYEATE AR
ot A X3k 84 242 Ar|ed A
A o|HFAFITHII.

I An Idsh)e A4 QS(Quacquarelli
Symonds), THE(Times Higher Education) 5 A7
ek HrlolA AAdEs fAISH o)A oA
SEUEtE tiEske 87T E Pt

]EO
‘E_Ex_

2.2 WBI7|ZR0| £
FEIeF el QU T5REYA 98 2
2 R Qo BE W& BEE 2
o) o, wheb B RE FelslBelE B pohn
Sghete] ohulx, tHebdREAl Aol SSTstos

FFEh UNISTE Algjstiles 25 e
Zlo] WA A=y k27 Q=T 1 7344’ ZA g
g7 AREAAF7| 80| 1 7so] F7HE AAE B
et AAZ RE Ho7|&eo] SHA R tiskdgol
o} g2t 53] KAIST= WA 7} sHAg e 2ufof
S| B9} YES wou} Tl
5171 no| agioly] thid] 27, 3¢
WOl HUAO2 ARETL, 5ol oHY
71l ALH O ARHT 43 FHlE 1
1A slo] 9 shapd A Ado] glol, SIS
B2 Yot At % AP AY) AREA
At st ik
%94 Ag7guish 17dM] hRge 4Rt o)
Agact o) Feplege BE @
239E 7% 53759 oItk o] d
g A A7H] SE g,
R&D TS 595t 37} A ge] o]
orgai A3 Qe Qe
o2 Frjo} AeArhzet o] ol
1 71 it AAZE R&D &
A} 371e] ARy 5 A+

Ho
o 1%
rE r_?l
o
ol
ol
lo

e
o u

[
ol

= o
75

-
JSE 1
_]O

il

o ki tlo off
&)

<
_L?E

>
|
o}

0
ﬂl

A oA HE
Hoz 745 9
Qlate} ZulofA 94



3. 0|2X HiZE

3.1 DEA 47|

DEA(Data Envelopment Analysis)e= T2 &4
848 A= 945 7R xEA ER(DMU
Decision Making Unit) 7t 4T3 £&4& H7lok=
7IHoRA Blu i} F 7P AL Il THE
of Hto] H|Fo] ol ALY TEHRIRE FA st
7 DMUS] 4did 588 dettdl. 718808 47
o] DMUe] Histo] ‘=9 7H58)/(FAY 7HE) =
Axrsl vlasl= Zigelth. £ 2 A 849 &7t
AR gt 23} glo] AR Zhsstar, ¥ig Bde
iste] old 7k & & glZ o ARSTREEE HlESE
HZH(Nonparametric Method)2.2A] djst 7t oo
gt SHolA Hlwete the] Aol L= Ik

DEA B3 F 7P ti#AQ F 7HA= Charnes,
Cooper, Rhodes?t 1978Wo] A|tgt CCR Z3}t
Banker, Charnes, Cooper”} 19844 A|Stst BCC &
Folrt. CCR 2F-2 FYo] Sfi=d A& T1of| gu]
#loto] ety 7gSHARHCRS: Constant Return
to Scale), BCC &2 I1¥X] &2 £ okl 7t
THVRS : Variable Return to Scale). 71 A3} BCC &
FE Boto] o ATE AATT & V&8 584

S ¥9e 4 9oy, CCR E&4S BCC Z8Aoz 4
-r‘l‘ THRe BE&4E 7 & SlTHs]

ol DEAE 3T o Fi}9 “4 He g gH51
oA Bl el DMUS 47t Attt £
H40} AR HS 9h9] 3H) o)4do] & Zlo] WHTHGL.
He7lEdE F 4700l ol&3} At ZHolA Y55t

A vug £ e =W ek = A Yok 1=n
ATEFL A= H4E B xdlole B BPE
T ol whet 230 wEo] 8 Ao HeR
== oy 7H«] HE BYE5S 755k Zlo] £4
A9 oulE ©& EHsHA M 5= Utk

£ AFollA o] /\]'o =& 185t DEA Zgo) =3

= B4 £E Ao = Agely, u& Ut vl
£ Hoto] ZHE BoPEE e B9 2S5
o] DEAE $9519lth

ﬂl

3.2 DEAS 23t st H|w M3HT

DEA 7|H& £ St 2 71K 7] A
T B4 Y&t ARE W oh3a Zr

A& (2000)= =W 3870 o
Hwstleh. £ s 1 4, A S ook 5,
Q17H], W AH], FA 5 5o
== &, =8 18T 0QUE S, —_?_[LLH{—._E._,_, &
A4, A Foe Folot of&E theke] Ay FE
=4, *]’%D, el FE(HHE, S - &7FE), Hish &4
AdErd, AFHe 24 HeE S ARAE 5
of g4 A 5849 AolE EAZTHTIL

A 5(2013)= A A dEdieke] 3070 etaks
o= A %‘32 H]T’L»EE} £ WeEe 1p
AR, TEE Y >
=94 H?J/”ﬂ?:]?‘]' AT AAEE 2 55 A
A, A/AA T A, ’\Z‘I‘:r”ﬂ 5= AAsHTH8l

el 49-d(2015) Ho] thshgrg o] of
5 299 a&40) v JFE Lot Asf 7570 o
sk o2 2011493 201449 &84 Hwst
o Y uet AYRd BEE AU 199 A
o, WSH| g, Ao AgE, Adnd 1909 a
], MAHBR)SEER SHAIL, AR s FYE,
e Wl A SEe 2 AdE 598, A9nd 191
T =% & ¥ 1A FdAes HAHFTHIL
gk ol thE APATES AHEH FY 4

\
e
R

ol

% WSS AT BHo] uet 8% ol2A ¥4 ]
AR Sk @, R ARATAA B S A9
S 5e B W HAN, R S5 45 957t 5
otk ATele) A9, W ATNE B W IR 5
FATIE AF ¥ S 497 goken B
W e)W QT 2R get £Y Sk Agol 23
=702 walr

41 24 g9 H A=

20244 AR Aol Autthske 2000] Ao g},
T51714Yo] 47421 A9 vske] 1 $=7) uje w4
g o]®A HoJske AA| 20001 A kg A Bl
St A9 et 7 AL w31 ov] Q= AnE

7] oEE AL ST 5= Qirk AT EHo] Hared
T} gukdist 7+ ZAHI 43 Bxjo] th2o g olgt A
I Zpo] P 1 HT 'IH Bl digo] 2 LRt

ste B

o] Epgalct.

zzo] getEE Adsls 2



fill‘

Wet71&esl =2 A A25E A4E, 2024

u2hA, g 4 QS AIAS <9 7k THE
AAEE =91 B7RIA Aebrled dt fARE &4 =
W grtdiek 12708 A4St 471 Helrlads Zovt
& 1670 diste] tiste] B4 st 24 o
& 1670 Hgke Table 13 Zth

)

Table 1. DMU’s: Universities to be Analyzed

Full Name(in Korean) Abbr.
Korea Advanced Ins:citute ;of Science and KAIST
Technology(3H=7t517]&9)
Gwangju Institute of §cience and GIST
Technology(3F#3171&9)
Daegu Gyeongbuk Institute 91: Science and DGIST
Technology(+35735}7<¢)

Seoul National University(A-&tgta) Seoul
Yonsei University(GAItgtr) Yonsei
Korea University(Z18ts}tw) Korea

Sungkyunkwan University(’da-&cshi) Sungkyunkwan

Kyung Hee University(%8]tistw) Kyung Hee
Hanyang University(3F¥tistir) Hanyang
Chung-Ang University(Z4tst) ChungAng
Ajou University(C5=tis}) Ajou
University of Ulsan(ZAtsta) Ulsan
Konkuk University(A=t]3}ir) Konkuk
g Doerty of e | o
Ewha Womans University(c]stofz}tfjsta) Ewha
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Table 2. Input and Output Variables in DEA Model

Spec. Indicator Definition
Input No. of Full-time Professors of the year
Variables Sum of Research Fund of the year
No. of SCI/SCOPUS papers of the year
Output Nature Index of the University of the year
Variables No. of Patent applications of the year
Sum of Technical Fee of the year
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Table 3. Inputs and Outputs of Universities(Average of 4 years(2020~2023)

Per Full-time Professor
No. of
Univ. Full-time Research Fund |No. of SCI/SCOPUS No. of Patent Technical Fee
Professors (1,000 won) Papers Nature Index Share Applications (1,000won)

Seoul 882.5 511,826 1.266 0.2187 1.894 8,233
KAIST 611.25 674,570 1.193 0.2849 2.553 13,411
Yonsei 604 474,570 1.207 0.1653 2.256 9,117
Korea 598.25 529,225 1.354 0.1247 2.3601 7,697
Sungkyunkwan 570 568,032 1.487 0.1535 1.563 6,292
Kyung Hee 541.75 211,663 1.119 0.0460 1.158 8,890
Hanyang 440.75 413,227 1.220 0.1086 2.103 20,402
ChungAng 373.25 296,321 1.210 0.0600 0.915 3,708
Ajou 369.75 216,992 0.779 0.0413 1.101 9,007
Ulsan 329.75 128,410 0.712 0.0383 1.032 2,987
Konkuk 305.25 217,460 1.090 0.0308 0.876 3,632
UNIST 286.5 457,581 1.132 0.2732 2.126 3,773
POSTECH 271 703,030 1.232 0.3577 2.301 11,459
Ewha 266.25 365,427 0.939 0.0935 1.178 4,526
GIST 187.75 505,373 1.025 0.1599 1.450 7,050
DGIST 129.25 342,345 0.770 0.1459 2.849 10,014
Average 423 413,515 1.108 0.1439 1.732 8,137
(Std. error) (190.7) (164,550) (0.2093) (0.09487) (0.6258) (4,319)
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Table 4. Structure of DEA Models

Z9] Table 59} Ztt.

Model Output Variables Input Variables S Aato] that AAthA 584 BA 23 A gk

Model 1 dakel AHid a&/4de] A%, UNISTZF 119, KAIST
Quantitative No. of SCI/SCOPUS _
Academic papers of the year 7} 1291, GIST7} 149011, DGISTZF 16992 #s|&
Hciency Ao wlm B FolA 7Kg steiae PAstar
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Table 5. Result of DEA Models(Efficiency, 20~'23, 4 yrs. Average)
Model 1 Model 2 Model 3 Model 4
Rank. Quantitative Academic Qualitative Academic Technical Economic
DMU Eff. DMU Eff. DMU Eff. DMU Eff.

1 Sungkyunkwan 1 UNIST 1 DGIST 1 Hanyang 1

2 Kyung Hee 1 POSTECH 1 Ulsan .9691 Kyung Hee .8521

3 Ulsan 1 KAIST .8181 KAIST .8962 Ajou .8413

4 ChungAng 1 Seoul 7502 Korea .8288 KAIST .6573

5 Konkuk .9699 DGIST 7132 POSTECH .8075 DGIST .5905

6 Korea 9361 Yonsei 15931 Yonsei 7916 POSTECH 5616

7 Hanyang 9179 GIST .5535 UNIST 7463 Ulsan 4713

8 Seoul .8858 Ulsan .5008 Hanyang .7381 Yonsei 4469

9 Yonsei .8674 Sungkyunkwan 4933 Seoul .6649 Seoul 4035

10 POSTECH .8287 Hanyang 4413 Kyung Hee .6609 Korea 3773

11 UNIST .8228 Ewha 4283 Ajou Univ. .60123 GIST .3455

12 KAIST .8021 Korea Univ. .4189 Sungkyunkwan .5482 Konkuk .3417

13 Ewha 7319 Kyung Hee .3659 GIST .5090 Sungkyunkwan .3084

14 GIST 7209 ChungAng .3407 Konkuk Univ. .4909 ChungAng .2539

15 Ajou .6924 Ajou 3195 Ewha 4135 Ewha .2500

16 DGIST 6115 Konkuk .2405 ChungAng .3731 UNIST .1849
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Table 6. Regression Results on Relative Efficiencies of Achievements of Universities

Results

variables Quantitat?vfe Academic Qualitatiye. Academic Technical Efficiency Economic Efficiency
Explanatory Efficiency Efficiency
variables
Dummy variable of
ITTCtE;“O?O‘;/ Science and -0.1047+ 0.1538" 0.1483 0.1546
(Institute of S&T ==1 (0.0349) (0.06917) (0.06486) (0.1054)
General Univ. ==0)
No. of Full-time 3.673E-4* -9.050E-4** 1.132E-4 9.338E-4*
Professors (1.510E-4) (2.962E-4) (2.809E-4) (4.563E-4)
Amount of Research -2.703E-10 1.8314E-9** 9.838E-11 -1.142E-9
Fund (1,000won) (2.054E-10) (4.039E-10) (3.820E-10) (6.206E-10)

note 1. the Numbers in parentheses represent the standard error
2. ** p<0.01, * p<0.05
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Table 7. Regression Results on Achievements of Universities

R.esults No. of SCI/SCOPUS Nature Index of the No. of Patent Amount of Technical Fee
variables - . . : . . .

Explanatory papers per full-time Institution per full-time Applications per per full-time

. professor professor full-time professor professor
variables
Dummy variable of Institute
of Science and Technology -0.1265* 0.04807* 0.5398™* -552.0
(Institute of S&T ==1 (0.04807) (0.01825) (0.1546) (2601)
General Univ. ==0)
No. of Full-time Professors 3.608E-4™" -8.501E-6 4.2308-4 1.159

' (1.097E-4) (4.149E-5) (3.529E-4) (5.936)
R:rsef:ﬁiizj‘: e?ﬁ‘essor 7.317E-7* 431957 1.9345E-6* 0.01198
P P (1.174E-7) (4.444E-8) (3.776E-7) (6.351E-3)
(1,000won)

note 1. the Numbers in parentheses represent the standard error

2. ™ p<0.01, * p<0.05
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