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g HofoA] &8EHT =, I F CCR(Charnes, Cooper and Rhodes)
2383} BCC(Banker, Charnes, and Cooper) 23 0] 7173 Wo| 8511
o
Charnes et al.(1978)0] A|AJgF CCR 28L& DEAY 7} 71272l
oz vEd, $5Y, TIY § A2l T AR A 2&
S8 CCR EHEFo] 7P Bol o] &Hal Qlr}. o] B2 qFEFe
H(constant recurns to scale, CRS)S 7HF3taL glo] F=¢] E%‘éjﬂr
F7IEEENE THSHA S8k dAE 7HAL Stk

Banker et al.(1984)°] A|AIdF BCC & CCR E3o| 7HA= §HA
2 B3] Yall FRFYU7PH(variable returns to scale, VRS)S 7143}

%o

Y tr ox fd

o

322 27NN = DL 3718 BYolth o] BFe CCR 2P
j=1

71& a8 (echnical efficiency, TE)ollA] TR H&A(scale efficiency,
SE)S A9t £471Ea & (pure technical efficiency, PTE)S 2F&Edl=
2ot
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Y P(CRS)
3 :
P(VRS)
B
o
K K> K
?q ceeeeeee@ K
< -
As A A
o P x

(32! 35 CRSY VRS Ble| AHATHSEIS Him
A ;o) RE 0, TESAARA0IR), 2013, 935

<3 3> FRFRUCRYS TFEFPIAVRS) sl Pks
WP wag Aoz Age

BEHTTEFCRS) dtolA A, How F
@0} HEEH oA, FEFAZHAVRS) dtellM= ALl FolA
7] wlito]l &80t} o]g} o] BCC E&LS CCR o] E24 A
SFaie #7392 CR w38l AbsUito] BCC 23e) A
%@ o T3] mEe] BCC 239 ggﬂ & CCR 2] A4 durt
& =AY 2D R B¥HE F3 =EH  7]EE-8(technical
efﬁaency, TE)S BCC R85 53 =59 ¢£47]&85 8 (pure technical
efficiency, PTE)C.2 UFH 7129 &84 (scale efficiency, SEt= =&
& 2= 9t} 12)

Ztzrel R T4 Hasteh A= Hoistel wel FAAGF 2, A
AT BYoR TREY FUAF BRI s AR FdE
ellM B&4de Sk B¥ola, AeAFd BYe FUES 1AA
2 =il AE4E Sk Ryt CCR BN FUAF

11) oJ8%- 259, Tagdw o, Adnre], 2012
12) TEEECE) = CCR 84 FABCCEEY 4 = 7B YIBET71E

HEEYPTB).
Cooper, W. W., Seiford, L. M. and Tone, K, Data Envelopment Analysis : A
Comprehensive Text with Models, Applications, References and DEA-Solver
Software, Kluwer Academic Publishers, Boston, 2000.



vy Bede DEAF RY9 EeHe] G2 A, BCC 23
Nl FUAF 2 92AF 00| A2 Jold ke 27 Hue
S

= 2 agAel W3l
g3 Aol gk o] REsiths SIS ZHAaL itk kA A
d ARE WHoE sto] XM a9 HstE FHHOR njotd
ek Sl oldgk 7R aEA HskE EMdhe AL U &
AulHolgl & DEA-Window®2¥ Malmquist W5 So] 851
A= H, & AT FES AAE dolEr FEHA Xt A&
A 58kt
M. 744

DEASIAM & DMUZES] Jtf&ol 2848 v =4
A 8R7} Mool gt} o]o] E AFtoME AFAY BT &
719 %, AFH 333 g Fskod 719AL ] FElE Bk 719E
S U Y9 BEo= 3o VgAY Y] 284S 2}
S}

B AFoMe AFd FAAY B ofet A FUxide a9=
Aol aEstaAt &tk mEbA 7GR YARS 8 e BTV
T8 AAAEL] vEd ddo] gle 7S AN GOIA 124 L
AQlet & A A FHFdus)9t A AREARA Y
712199 dHolg 7H&Ao]l e 477 71ge HE EAYAeR
=g

BEAGA 71999 EAo] <F 7> AAHEAE 2001~20109] A

E
Q‘L
I
f
o
g

o,

fru O{N

A=

13) Shang, J. and Sueyoshi, T., European Journal of Operational Research 85, 1995.
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o

H 71e] AA ] 80.9%F AASHL L, 719rE-E A271H(53.2%)
A QA71942.6%)%0 o2 FAEHAT. AR £ 109 7wt
o] 42.6%, 11~301 "3t 710 38.3%=2 A 80.9%= X}A|5}
Ao Uehgth wWiZzHLe 100~50081k] mlwto] 29.8%2 714
2o HFS AASGL, 1,000~5,00082H] Rk 7]1¢jo]  25.5%,
5,000~10,0009 %] w]wk 71940] 17.0%, 500~1,0008%+ w|vt 7]¢]
o] 149%% AAsk= Z o2 Ye= 5 AlFEY BT 7|92 Ay e
TE7F GAlgE Ao EAHo] 7o FRAQ SHAA o= A

=
£ $44S Buss Jow Fol¥ 4 ok

rr X o

pa)

o
Jo
rir

T 795 | e T 795 | HlF

199018 o)A ik 2.1% AA714 2071 42.6%

FSE 1991200013 A | 149% 7J E 2714 2357 | 532%
A% | 200020008 | 38K | 809% | =279 A | 43w
20113 0]3- 7 2.1% S0 TR Wk 174 2.1%

109 vtk | 207 | 42.6% 100-5008) 71 ]t 147 29.8%

25 11307 wigk | 1871 | 383% | wj= 500-1,0008 7H] ]t 77 14.9%
;F? 31509 wEk | 7 | 149% | 9 1,000-5,0008 7H1 wgk 24| 255%
50-100% w]ak 1A 21% 5,000-10,0008 7] )ik 8| 17.0%

100% ©|4 ik 2.1% 10,0008 7+ 0] S 10.6%

e al(19845= DEAYIA] A3 DMUS| 59} 74 9 A% ake] 5
Fashha FYseier], ofgol w2 DMUS| 7 HAaw o)
WSS Gk 3 oge] He Aol HEAstka seick10

14) Banker, R., Charnes, A. and Cooper, W, W., "Some models of estimating
technical and scale inefficiency in data envelopment analysis," Management
Science 30, 1984, 1078-102%.
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ol & AT AFAY AN TS B 9
stol 712] A2Y 2 R ReDAY Fo EEHE BHF AFAT
wigoz Ao 44 2 APRA, Yolg /484 Fol BPehe 4

=y
‘E o
R R o E = =~
24 AEst AYH AuE BgHon Fesje] £ U AEWSE
skt
(E 8 F ¥ thavige] Kol
Fi i #4549 Bl
TABALER | AF R BEE 95 F9 29 A4
7§FJ:
4 7NeNLAH | AT FARYT AFIE H8) FUE 29 A4
W =
T an | agemme | 18 ARA GRS 4T dRRIRAAAL]
A7)
ye v 7199 FRARIE B9 W4T wE il
FUR
wz | F2Y | 199 FaAYE B 04T 529 %4
HE oy FAAG | 71900 FAE A 4 E
ATH | eAeaE | 59 29 4 52 4% il

wehd] B Aol AIEE S8 Z19A LAl BaE T
2 gektel, N1GAMGS FASE A9 Bestaly £ A
P2 FUUsE Tesd A9 damsady FaHe 9
A% A4 AS BRIe], 4% Aol YA wARAA
A 1eA9AAS TEftelon], 444 Al tanE A
SARFE ARG AEHSRE ARIAAIYS B 4549
ARA BARE G ARE AR hEe, 52N, WAL A
Eet B 4, S84 nesg. 55, /1eea4e 1
B 3% Aol ¥4 Suwn e 44 SuE 1d 4 odrke
A4o] w.m

15) Ernst, H., "Patenting strategies in the German mechanical engineering industry
and their relationship to firm performance," Technovation 15(4), 1995.
Hwang, S. W. et al, TEfﬁciency of National R&D Investmenty, STEPI, 2009.
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&
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=
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N
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e
¥
X0,

FUHE AEEs

T vAEAY | 71X | T | wEY FEA | T | =T
#HY #HY A7h #HY #H@Y | Fy | 2AE

i 8413 3,598 45.1 3,727,255 | 225702 | 17 03

o012 EFEA} 10,099 9,371 669 6,892,630 | 552,669 | 24 08

A 41,503 42,674 2760 | 35,000,000 | 2,644,000 | 153 30

A 0 0 0 40,000 0 1 0

i 7,364 1,234 647 4258340 | 363,277 | 19 03

203 EFEA} 11,956 5,462 838 7,629,082 | 1,006450 | 26 06

Hl g 50,000 34,000 3465 | 40,000,000 | 6,000,000 | 168 20

A 0 0 0 43,000 0 1 0

A A, W AF, 24 P g 4o e <ad

B s
(Input) (Output)

O SxI A

f

[ﬂl-’u‘-illl BIZ|Y | —> | Jlexigas

—> Efficiency Analysis ﬂ
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AHSHuSAIZH 7|2 A (ES)
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T | | iy
2| |=

g & HFEXY 7GR 67 Id(BT)e] 28y otz
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+

3. B IA
B o= DEA 23 3 CCR ®33 BCC 23S o] g3la] A
FAY AN DA ] 8-S Hrletelth. dAH oz FH R&D A}

Al ARAEAN A=

—1N

35 A

. IT;L\:I
20| FR3EE FSAF L& &30

4717k 2012-20139 02 WA 7} dFdne] aa4s £A48kA

, o s dubg oz RaDARRIONY ZeA 9 kg el 739 FHol ot
= *éTJrﬂ MRS AL AT e FRkele] 20129 FUwS A
59} 2 =TS AMESEY] B8 BAskelt

B2 ?i:rLQ] E%‘é PR ZaAE
WA, 1@ AlM e A Ak 2 719TS AAsa e lelA
E4S W] A R R 4EESE AR89 sAAE ¥
A 7149 FY 9 AEdSd digte SRS AR ¢
CCREYY BCCRES T3 &84S EH3h viAEe g 4579
M ddEd 28 SR web v a3l 7de dols B
5 AN99 584 WY AL maar
| 1247 Mo oMUEY |
| 281 selgpmesam oo [coMuss meammee 4
[ 3em sey B R
Pres
Efficiency < 1 E.fﬁclency— 1] v 1214 gl ‘131 EQ LI%KI—E

- HZ 88X 7Y

E85Y |
‘

4CHA|

2248 AAMNE =

O3 5 HFAA 7| A HAKY

57 |A(BT) &8N HWIIZE =ZZAM|A

16) Byun, S. K. and Han, J. H., "Efficiency estimations for the government driven

R&D projects in [T industries",
2009.

Hamam Jomnal of Law and Techmology 15(2),
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V. AZEA

i,

2}

e o
£

£ AFeXE AFAY 71929 58S Brleb] st
7194 9AY el S ke AFEY 477) BT7IYE e R AEFA
£29] CCR-O 2¥3} BCC-O0 28-S ARt
<% 10> AFAY 7|AA DA FElE S BT/ 5848
Hal Ao g AEFEA CCR R8L o|&sle] B3 A FF 5o
o

[o

AR 9lek. BCC Eb‘gg o]} _gms} Az JJr PF 5SAS 2012
d05714(57.14%) 2013 0.5353(53.53%), 2012'd(1)-2013(0)
0.6145(61.45%)% V7t 42.86%, 46.47%, 38.55%2] W& &o] LAsta
itk 531, 2012 9(D-20139(0)9] A-¢-olle BE BN a&Ao] F

7¥eol| whet v EgAdo]l SA4EIAL e, o)F R&D A 2 719AY
AkQJo] AR FaL Ur°ﬂ HJEI e Ao AZE o 18
I CCR 239 i LA HTE BCC 239 i a840 o =&
AL AT F ot

CE0 HFAY 7|HX AR 6l BTV Y 284 &4
22 CR-0 BCC-O
2012 2013 201200-2013(0) | 2012 2013 2012(1)-2013(0)
B 0.4494 0.2941 05033 05714 05353 0.6145
EFAA 03715 03310 03870 0.3809 03549 0.3941
Aok 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
HAG 0.0046 0.0032 0.0084 0.0131 0.0374 0.0179
473 DMU 10 6 12 17 11 17
HE4% DMU 37 41 35 30 36 30
A DMU 47 47 47 47 47 47

CCR-O 2o+ 2012d 1070(21.3%), 20133 67H(12.8%), 2012
W(Input)-2013%d(Outpur) 1270(25.5%) 71g0] &&42 Ao A
v BCC-O 23 oME 20129 1770(36.2%), 20139 1170(23.4%),
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20129(D)-20139(0) 1770(36.2%) 7142 z+z+ 770, 57l s/l 719¢]
O 5849 AoR Ueyth &, FEsdEWS 7148 CCR ZYR
o rRgezhi S 7He BCC Bao] o w2 849 7Ys E9

=
SATEYS BCC-O BEoR 249 ¢ 7@;@% é(PTE)ﬁ

2 o] F #Q FREEAY A7E HluskH HEE] W] &
et 71ed Q1A ofUw tRe] ofgh 8QIIA] & g QUThiD o
£0], 2012999+ 7[eREATE)C] 0.44940]1L, £F7]1=8&(PTE)
o] 0.57140|22 FEEEAL 0.78660] HY, 57| &PTEHE
o AA 7l HEEAe] WSk ZoR A

AFAY 719AD e FEE w2 BT 84S 72+ DMU
HE AEY <E 11>3% 2 2 384 SHEICCR-O B,
BCC-O E&)oA] 129-189H-37H 7149 &gAo] 12 Jeh}, o5
71do] 718 2840z Loty & 4 g}

7iE DMUS] H|E& o1& 43 23 e ¥
2 gole] F4 ¢2lol Aoz BAMFYLE 2012Wd0= v E&A 99
o] 7]&4 2912 227 7]46.8%), TTEH 2212 157] 719(31.9%),
20130 7]&2 Qole 227 7]946.8%), TFEA 20l 197 719
(40.49%), 2012(D-2013(0) Aol 7]&4 Q9olo] 237} 7|Q48.9%), TR
A aglo] 127) 719(25.5%)= A =i

w3k, Jrhd DMU £ FEFY A7 (decreasing returns to scale,
DRS)0] 201299 2370(48.9%), 2013\ dol= 3570(74.5%), 20123

r_l

o)

l‘_u,

AP mF Ve

¢
o}-]j

Lo o
HU mlo

17) AFdieta AkglEd, AEAY A5 miEsd2at, 2014

G 71en 49l /18, Ages, ABU $ 49w S REge
o,

-rEA 29l - e o] w49 3t o], &, diftE Ay olds
T R3ite Ag 9.
18) TR EEA =78 TT7IER Y,
20129 =0.4494/0.5714=0.7866.
201319=0.2941/0.5353 =0.5493.
2012:3(D-20133(0)=0.5033/0.6145=0.8189.



348 Wl 47%

(D-20134(Oyell= 217044.7%)%1 A2 Yehstth. o= FY9&Fe 571
wHTE ahEEe] F7hEe] 2| wjie] F£ade] St weh Ao
HlagAo] AAA HER, AAFE das #aE T8 49 ¢
S AT F JL AHolth 19 FRFYA F(increasing returns to
scale, IRS)QI 7192 1= & B¢ B&A AL ks FHs= A
o] npgzd Aot

CE 11D JHE DMUS| 284 M 24

2012 2013 2012(1)-2013(0y
DMU TE | PTE | SE | RIS RIS TE | PIE | SE | RIS RIS TE | PTE | SE | RIS RIS
(0 &) (0
1 ]0.1914 |0.1928 |0.9928 IRS |0.0833 |0.2581{0.3228 DRS [0.3306|0.3334 | 0.9916 DRS
2 |1.0000 | 1.0000 | 1.0000 | CRS 03500 |0.7848 | 0.4459 DRS |1.0000 | 1.0000 | 1.0000 | CRS
3103240 05113 |0.6337 DRS | 0.7817 |0.7840 | 0.9971 (RS 04006 | 0.6218 |0.6443 DRS
4 10.2177 |03775 05767 IRS |0.7500 | 0.7500 | 1.0000 DRS |1.0000 | 1.0000 | 1.0000 | CRS
5 [1.0000 |1.0000 | 1.0000 |CRS 0.0781 0.1714 | 04555 CRS 0.9690 | 1.0000 |0.9690 | IRS
6 |0.1977 10.3348 | 0.5905 DRS | 0.3800 |0.6825 | 0.5568 DRS |0.2723 |0.3630 | 0.7501 DRS
7 10.0980 |0.1246 | 0.7868 DRS | 0.5854 |0.8566 | 0.6834 DRS |0.0947 |0.1181 | 0.8016 DRS
8 |0.2457 0.2545 | 0.9656 CRS |0.0059 |0.0560 |0.1047 DRS |0.1877 |0.1881 |0.9977 IRS
9 |0.8037 |0.8344 | 0.9631 IRS |0.1046 |0.5000 |0.2092 DRS |1.0000 | 1.0000 | 1.0000 | CRS
10 | 1.0000 | 1.0000 |1.0000 |CRS 0.2647 10.5025 | 0.5268 CRS |0.9150 | 1.0000 | 0.9150 CRS
11 103626 |0.6739 |0.5381 DRS | 04500 |0.5700 | 0.7894 CRS | 1.0000 | 1.0000 | 1.0000 | CRS
12| 1.0000 | 1.0000 |1.0000 |CRS 1.0000 | 1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS
13 10.1466 |0.1737 |0.8443 DRS | 1.0000 | 1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS
14 10.0046 |0.0131 |0.3492 DRS | 0.0329 |0.0732 | 0.4489 DRS |0.0084 |0.0179 | 04706 DRS
15 | 1.0000 | 1.0000 |1.0000 |CRS 0.2718 [ 1.0000 |0.2718 | DRS 0.3445 104932 | 0.6986 IRS
16 10.6176 | 1.0000 |0.6176 |IRS 0.0845 10.2513 | 0.3362 DRS | 0.6661 |0.8530 | 0.7809 IRS
17 10.0825 |03126 |0.2638 DRS | 0.1404 | 1.0000 | 0.1404 | DRS 0.0811 |0.2446 | 03315 DRS
18 | 1.0000 | 1.0000 |1.0000 |CRS 1.0000 | 1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS
19 10.6767 | 1.0000 |0.6767 | DRS 0.2743 |1.0000 | 0.2743 | DRS 0.7505 | 1.0000 | 0.7505 | DRS
20 {0.3760 (03783 |0.9938 IRS |0.0182 |0.1583 |0.1148 DRS | 03102 |0.3156 | 0.9829 DRS
21 |0.0334 |0.0829 | 04036 DRS | 0.0147 |0.0682|0.2157 DRS | 0.0286 |0.0630 | 04542 DRS
22 |0.0124 |0.0654 |0.1897 DRS |0.0032 [0.1131 |0.0282 DRS |0.0281 |0.1131 | 0.2481 DRS
23 10.0682 |0.0723 |0.9431 IRS 04286 |0.4286 | 1.0000 (RS |0.0828|0.0862 |0.9604 IRS
24 10.0487 |0.1569 | 03106 DRS | 0.0174 |0.6555 | 0.0265 DRS | 0.0657 |0.1824 | 03600 DRS
25 |0.3401 |0.8180 | 04158 DRS | 0.1043 |0.7459 | 0.1399 DRS | 03248 |0.7601 | 04273 DRS

19) ¥-438], 'DEAE o] &3 A7 |edAlel aaA B4 o sfpinele] At
ATy, ATk WAL=, 2010, 65%:.
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26 04661 |0.7471 | 0.6238 CRS |0.1142 |0.2654 | 0.4301 DRS |0.5891 109332 | 0.6313 CRS
27 |0.0408 |0.0850 | 0.4805 DRS | 0.4492 | 1.0000 | 04492 | DRS 0.0220 |0.0357 | 0.6169 DRS
28 {0.6008 [0.9200 | 0.6530 DRS |0.3368 |0.4723 | 0.7130 DRS |0.5820 |0.9042 | 0.6436 DRS
29 104932 0.5101 | 0.9668 IRS |0.0059 |0.0589 | 0.1009 DRS | 0.3445 |0.3691 | 0.9336 IRS
30 |0.0288 |0.0598 |0.4816 DRS | 0.0038 |0.0374 | 0.1024 DRS |0.0331 |0.0557 | 0.5954 DRS
31 06595 |1.0000 |0.6595 |IRS 0.0133 0.1040 | 0.1282 DRS [0.7091 | 1.0000 | 0.7091 | IRS
32 103799 |0.4035 |0.9416 IRS |0.0209 |0.1310 |0.1594 DRS |0.6313 |0.7432 | 0.8494 IRS
33 01267 |0.5101 |0.2483 DRS | 0.0478 |0.4522|0.1057 DRS |0.1308 |0.4981 | 0.2625 DRS
34 01247 |0.2260 |0.5519 DRS [0.0305 |0.1556 | 0.1959 DRS |0.1626 |0.2240 | 0.7259 DRS
35 [0.7833 |1.0000 |0.7833 | DRS 0.0978 10.7649 | 0.1279 DRS [0.7721|1.0000 | 0.7721 | DRS
36 09613 |1.0000 |0.9613 |DRS 0.38320.5827 |0.6575 DRS 0.9295|0.9367 |0.9923 IRS
37 [1.0000 |1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS
38 [1.0000 |1.0000 | 1.0000 | CRS 0.0870 10.5213 | 0.1668 DRS |1.0000 | 1.0000 | 1.0000 | CRS
39 101320 |0.2321 |0.5689 CRS 0.3333 03333 | 1.0000 (RS |0.0886|0.1341 | 0.6609 CRS
40 1.0000 | 1.0000 | 1.0000 |CRS 0.0077 |0.2070 | 0.0372 DRS |1.0000 | 1.0000 | 1.0000 | CRS
41 10.0646 | 0.2468 |0.2617 DRS [0.2309 | 1.0000 | 0.2309 | DRS 0.2022 | 1.0000 |0.2022 CRS
42 10.7761 | 1.0000 |0.7761 | DRS 1.0000 | 1.0000 | 1.0000 | CRS 1.0000 | 1.0000 | 1.0000 | CRS
43 10.3945 | 1.0000 |0.3945 | DRS 0.3030 | 0.9902 | 0.3060 DRS |0.3965 | 1.0000 | 0.3965 | DRS
44 1.0000 | 1.0000 | 1.0000 |CRS 0.0944 10.5429 | 0.1738 DRS |1.0000 | 1.0000 | 1.0000 | CRS
45 |0.0836 0.3333 |0.2507 CRS |0.0059 |0.0506 |0.1164 DRS [0.0283 |0.0955 |0.2958 DRS
46 10.0891 |0.1121 |0.7949 DRS | 0.0322 |0.0802 | 04018 DRS |0.1059 |0.1165 | 0.9086 DRS
47 10.0710 |0.0909 |0.7813 CRS | 1.0000 | 1.0000 | 1.0000 | CRS 0.0651 |0.0833 | 0.7813 CRS

ZF : RISt 1EFY, RIS RTS of projecc DMU

FHEEE F2Ad SN <F 12> AAEHAE], CCR-O
| 7% 2012 2278 71990] 38¥ 719, 1970 714l ztﬂjﬂr 40
S =W ez Ak 9lo] BT/ F 943 &
N9ds ¢ F ‘RAE}. w3t 2013d0E 1263 479 7], 2012@
23} 38 40 7Y 5L WA e g A
itk BCC-O 29| 7% 20120 1987 408 7]9, 2013d0)E
1237 199 7]19E, 201291D-20133O)l= 1997 408 7Y B
Ay tdes A Qe Wk, 23Tt 7Y A2 DMUE
294 AzAdown AgAo] WolXw FLH ZREo] TA gl

% o] kn & 4 9

he
o
W
£
e
=2
ir
F‘E



350 WFgEst 47%

CCR-O BCC-O
2012(1&0) 2013180) 2012(D-2013(0) 2012080) 2013180) 2012(D-2013(0)
27 27 27 2 27 27
it v Ll ol L B e P P L B R
2 19 12 34 2 16 2 7 12 22 2 6
5 2 13 4 4 1 5 1 13 2 4 0
10 1 18 2 9 1 12 2 17 1 5 3
12 7 37 9 11 1 15 1 18 0 9 0
15 2 42 6 12 7 16 0 19 26 12 2
18 0 47 18 13 0 18 1 27 1 19 15
37 8 18 0 19 15 37 7 31 4
38 2 37 9 31 6 41 0 37 8
40 19 38 21 36 0 42 8 38 7
44 4 40 18 37 8 47 1 40 11
42 0 38 8 42 4
At 4 40 12 3 2
42 1 44 4
B 2
44 4
V. A&
ATolX= DEA 2Y T 7HE Bol 285= CCR 233 BCC

& olgat] AFAY 7|QA LAY BEHS 7}0}014 A
iﬂrﬂ— ot 7R YA S E e A= Ul 477) BTAHY
7]@ uwoe o}oicwq BA7)7ke 2 2d7H2012-2013d) 8

B, 2o g Atz o g R&DA}

Hj

_&r1ru:2}mr.hm

_g_
oi} l Xl °W§4 S ol e A7t AAE FaL W@’W}
S oksle] 2012d Fdws Akgel 201349 AESHSFE ARES)
&S BAEY
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££21] DMUE CCR-0 =&t BCC-0 289 g84 &R Hl1
2012(180) 2013(180) 2012(1-2013(0)
DY TEEEA | HESA 99 | FEESA | HaEA 9 | FRAESY | HIESY 94
1 0.9928 71& 0.3228 71& 0.916 71&
2 1.0000 - 04459 T 1.0000 -
3 0.6337 7& 09971 7& 0.6443 U
4 0.5767 71& 1.0000 71& 1.0000 -
5 1.0000 - 04555 71& 0.9690 T
6 0.5905 7& 05568 TFE 07501 U
7 0.7868 & 0.6834 TR 0.8016 7&
8 0.9656 71& 0.1047 7% 0.9977 71&
9 0.9631 7 0.2092 Fank 1.0000 -
10 1.0000 - 0.5268 & 09150 TR
11 0.5381 Fank 0.789%4 e 1.0000 -
12 1.0000 - 1.0000 - 1.0000 -
13 0.8443 N 1.0000 - 1.0000 -
14 03492 7& 0.4489 U 04706 U
15 1.0000 - 02718 Fank 0.6986 7%
16 0.6176 TR 03362 e 0.7809 TR
17 0.2638 TR 0.1404 TE 0.3315 7%
18 1.0000 - 1.0000 - 1.0000 -
19 0.6767 TE 0.2743 TE 0.7505 TR
20 0.9938 7& 0.1148 TE 0.9829 7%
21 0.4036 7& 0.2157 71& 0.4542 71&
2 0.1897 7 0.0282 Fank 0.2481 7&
23 0.9431 71& 1.0000 71& 0.9604 71&
24 0.3106 71& 0.0265 TE 0.3600 7&
25 0.4158 T 0.1399 15 0.4273 i
26 0.6238 TR 0.4301 e 0.6313 TR
27 0.4805 7& 04492 TE 0.6169 7&
28 0.6330 T 0.7130 71& 0.6436 T
29 0.9668 71& 0.1009 7 0.9336 7&
30 0.4816 & 0.1024 e 05954 7&
31 0.6595 T 0.1282 e 0.7091 TR
32 0.9416 e 0.1594 7% 0.8494 7&
33 0.2483 TR 0.1057 TR 0.2625 TE
34 0.5519 e 0.1959 7% 0.7259 7&
35 0.7833 TR 0.1279 TE 07721 TE
36 0.9613 TR 0.6575 71& 0.9923 71E
37 1.0000 - 1.0000 - 1.0000 -
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38 1.0000 - 0.1668 TE 1.0000 -
39 0.5689 7& 1.0000 7% 0.6609 7&
40 1.0000 - 0.0372 Fank 1.0000 -
41 0.2617 & 0.2309 TFE 0.2022 TE
42 0.7761 TE 1.0000 - 1.0000 -
43 0.3945 TFE 0.3060 TFE 0.3965 TE
4 1.0000 - 0.1738 Fank 1.0000 -
45 0.2507 TE 0.1164 7% 0.2958 7&
46 0.7949 & 04018 e 0.9086 7&
47 0.7813 & 1.0000 - 07813 7%
[F22] 7HE DMUS| H|gg A9l &4
oMU CCR-0 BCC-O
20120&0) | 2013080) 20120-201300) | 20120&0) | 2013(1&0) | 2012(1-2013(0)
1 0.1914 0.0833 03306 0.1928 0.2581 03334
2 1.0000 03500 1.0000 1.0000 0.7848 1.0000
3 03240 07817 0.4006 05113 0.7840 0.6218
4 02177 0.7500 1.0000 03775 0.7500 1.0000
5 1.0000 0.0781 0.9690 1.0000 0.1714 1.0000
6 0.1977 03800 02723 03348 0.6825 03630
7 0.0980 0.5854 0.0947 0.1246 0.8566 0.1181
8 0.2457 0.0059 0.1877 02545 0.0560 0.1881
9 0.8037 0.1046 1.0000 0.8344 0.5000 1.0000
10 1.0000 02647 09150 1.0000 05025 1.0000
11 03626 04500 1.0000 06739 0.5700 1.0000
12 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
13 0.1466 1.0000 1.0000 01737 1.0000 1.0000
14 0.0046 0.0329 0.0084 00131 0.0732 0.0179
15 1.0000 02718 03445 1.0000 1.0000 04932
16 0.6176 0.0845 0.6661 1.0000 02513 0.8530
17 0.0825 0.1404 0.0811 03126 1.0000 0.2446
18 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
19 0.6767 02743 0.7505 1.0000 1.0000 1.0000
20 03760 00182 03102 03783 0.1583 03156
21 0.0334 00147 0.0286 0.0829 0.0682 0.0630
2 0.0124 0.0032 0.0281 0.0654 0.1131 0.1131
23 0.0682 04286 0.0828 00723 04286 0.0862
24 0.0487 00174 0.0657 0.1569 0.6555 0.1824
25 0.3401 0.1043 03248 0.8180 0.7459 0.7601
2 04661 0.1142 0.5891 07471 0.2654 09332
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27 0.0408 0.4492 0.0220 0.0850 1.0000 0.0357
28 0.6008 0.3368 0.5820 0.9200 04723 0.9042
29 0.4932 0.0059 0.3445 05101 0.0589 0.3691
30 0.0288 0.0038 0.0331 0.0598 0.0374 0.0557
31 0.6595 0.0133 0.7091 1.0000 0.1040 1.0000
32 03799 0.0209 0.6313 0.4035 0.1310 0.7432
33 0.1267 0.0478 0.1308 05101 04522 0.4981
34 0.1247 0.0305 0.1626 0.2260 0.1556 0.2240
35 0.7833 0.0978 07721 1.0000 0.7649 1.0000
36 0.9613 03832 0.9295 1.0000 0.5827 0.9367
37 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
38 1.0000 0.0870 1.0000 1.0000 05213 1.0000
39 0.1320 0.3333 0.0886 0.2321 03333 0.1341
40 1.0000 0.0077 1.0000 1.0000 0.2070 1.0000
41 0.0646 0.2309 0.2022 0.2468 1.0000 1.0000
42 0.7761 1.0000 1.0000 1.0000 1.0000 1.0000
4 0.3945 0.3030 0.3965 1.0000 0.9902 1.0000
44 1.0000 0.0944 1.0000 1.0000 0.5429 1.0000
45 0.0836 0.0059 0.0283 0.3333 0.0506 0.0955
46 0.0891 0.0322 0.1059 0.1121 0.0802 0.1165
47 0.0710 1.0000 0.0651 0.0909 1.0000 0.0833
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A Study on the Efficiency of Government Support
for Commercialization on Regional Enterprises at
Jeju Island

Kang, Yeon-Sil*Sohn, Seong-Min**Im, So-Jin***:Cho, Boo-Yun*¥#*

Government support to enhance the competitiveness of companies are
in the transition from R&D to commercialization of the developed
technology. Considering no failure for R&D projects which have been
supported by government, It was hard to explain the reason why only
few success for commercialization, While the importance of
commercialization has been emphasized, no concrete the method and
criteria for the evaluation has been suggested for the effectiveness of
government support on commercialization. Conventional evaluation
method based on quantitative approaches are restricted to accommodate
the qualitative outcomes as well as quantitative variables.

In this study, we try to analyze the relative efficiency using the DEA

method based on the data gathered from bio-technology(hereafter, BT)

* Figst author, Ph.d. Student, Dept. of Management, Graduate School of Jeju
National University.
*%  Coauthor, Ph.d. Student, Dept. of Management, Graduate School of Jeju
National University.
w4k Coauthor, Researcher, Dept. of Management & Strategy, Jeju Technopark.
wikE Corresponding author, Assistant Professor, Dept. of Management, Jeju National

University.
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enterprises which have been supported by government through the Jeju
Technopatk. Local government of Jeju island cultivates the industries as
the strategic industries with local specialty to sustain competitiveness of
this island. BT industry are selected one of the strategic industries for
its freshness of natural resources and profitability of manufacturing
pursuing eco-friendly products. Government has been supporting the BT
industries with the multi-dimensional policies, and now the efforts to
help this industry are concentrated on commercialization for the
developed technologies.

We firstly analyze the annual efficiency based on the data from 2012
to 2013, and try to consider lagging effects with the one year gab
between input and output variables.

Results show that the efficiency of the BCC model is higher than
that from the CCR model. And the overall efficiencies has been
increased for the time window of 2012(Input)-2013(Output), which
support the existence of lagging effects for the realization of the
government support for commercialization.

This study contributes to the issues of evaluation for government
support on commercialization by suggesting appropriateness of DEA
method to accommodate the qualitative and quantitative nature of this
stage. To identify the characteristics of BT companies in Jeju island, we
accepted the limitation to generalize the learned knowledge from this
study. Also, changing patterns with time-series which have not been
captured in this research are required to be investigate in the further

researches.

Key Words : Government Support, Commercialization, Efficiency Analysis, Data Envelopment

Analysis(DEA).
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