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BATES AHT R&D FA 7130k ARG Folct A AR
AN AR E WAL BE FPAR J 2 e 34 Y= A%

1) A9 FCES 2020 Al 7]4 2 Edl=,, 2020, 2-37.

2) OECD, “Frascati Manual,” OECD, 2002, 304,

3) S=871471 9571, 20189% ATAPIBERAR A", B281714715 5719,
2019, 4'4.
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£ (Data Envelopment Analysis: DEA)7|HFe] MY AF-E A E Aoy, 37+
SN 3 7o) MRS DEA 47k 3 (panel analysis)ol H 2

NE, 4gelrs AHeR AR 7)) 9 ASEH o daE s AshaL vhA%t
o2 AT 8ok 8 AT 9 AES At dch

1, A3y A+

%agiﬂwr$Wﬂ A Fs] DEAE 88 Fujs) HYATE A=
sgom L D W B acke (F 13 2t
R&D FALE Ao B ATE AR F7HA9), A e8], WY 0)



olg A - MYPFE — 177l F AR A o] R&D FAEEA B4 257
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AR} e Pt 712t Sl AEHE
WA s - EEH | ghs 1370 2003-2007 AT, A 7L, | B, =5, S,
(2010) PN - & ) A X B H (53)) 18%3E
WA - G| gk 1670 AN FAH], ATD T ey

Coin | e - |00 en) g1 FHEE A
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A, FARE U] RD 87 4] A7rollA] 220]aL Qls A7
Aot ATIEFE 8kl Arhdle FETE R AT
H|E 3t S AR ot ATl AT il
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°ol B8
o714 B8 4(efﬁcier1cy)% Z 2] o]
< ou)gith DEAE £¢ 2 AHE BE 2405 FA g3t
3 Al 285 SA3H sk Bl 242 (non parametric) 218
EE4e HUd AFEAH TS S (Decision  making
units: DMUs)EE 74 H A% WA 7 (frontier) 0] E-&%] AAHH 7o o

Folzgtal & & . 528 FA= 71%7519.,% 0ollA 174A] 0] £
DMUZ} Aol A8 7B-¢ a&A0] 10o] M AL oA 4

oJAFE F&Ao] 09 7HHAAA E}, =7 Charnes, Cooper and
Rohdes®] CCRE. &3} Banker, Charnes and Cooper?] BCCEE o 2 &

53 glor] B 2HE FEA AEL L0 2HE FEA

o
8
©
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84 402 9 FUES Aoht 24 5 AR QPR FE
A FUAZ, wihe] A3 HEAFE Adsk Aol v, & @
FolAIE Fol 2l Foa HolA] T 27 BB B2 AT DEA T
3 2

7) Banker, R, D. et al., “Some models for estimating technical and scale inefficiencies in
data envelopment analysis,” Management science, Vol.30 No,9(1984), 1082-1087H.,
Charnes, A. et al,, “Measuring the efficiency of decision making units.” European
Journal of Operational Research, Vol.2 No.6(1978), 430-4434.

H]—U]—,] TE A XA B MJ =i ;gi 2008, 102- 1114 .
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@*'= max 0¥
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xk = Z x] ?tj (m=1.2.....M):
oFyx <X AN (n=1.2...N):
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(£ 3) A7HEF 71284

O R I P B R T B
(Eeldg) | (Eel) (Chel:H) (Btel:7) | (=hel:2) (THe: A &) (Ete):24)
gk 384,625 172,583 15,208 8,064 | 1,861 926 7,222
Hegk 1,313 1,532 68 36 5 0.8 30
gt 39,669 26,407 2,207 1,744 291 157 1,473
BEEAUA | 76,223 41,459 3,269 2,172 469 227 1,353
(E 4) 7% bRt
22 |owpws| ez | sce | o | 8| 5m | AlES
S5+ | S35 A%
A770dE]) | 1,000 0.953 0.503 0.688 | 0.598 | 0.740 | 0.842
A4 0.953 1,000 0.719 0.811 | 0.714 | 0.829 | 0.885
SCIE 0.503 0.719 1,000 0.916 | 0.890 | 0.834 | 0.643
TWES 5| 0.688 0.811 0.916 1.000 | 0.977 |0.947 | 0.731
5S4 | 0.598 0.714 0.890 0.977 | 1.000 | 0.916 | 0.635
=2 0.740 0.829 0.834 0.947 | 0.916 | 1.000 | 0.691
ArdA & 0.842 0.885 0.643 0.731 | 0.635 | 0.691 | 1.000

2. AAAE R&D EA &84 A3}

TFESEH(CRS)S 7HH 3 51 A%t A2 A7l EkEALe] CCR &84

& (E 5)old BE 5 Atk 7)o £ aze} s thd AEass
MEos 48 B 584 £A8 B ATAE 284 R&D B0l

AL AT, A 1770 AR A S 5zt Hat RS AAHEE 0.654
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T84 S o FA Yok FollA HAslof & diFolth, X gdz A
HE W 5ATF Fit 71202 F Fo] FIAI9] T (0.992), FF(0.989)9}F A
Hhol 7191(0.966)3F A F(0.915), & 43L0] E&Al0] 0.9 o] S Hel g3l

Z Q8 R&D E84E HolEx Ao 2 Ve, o}-&e] 4320 n x| #] &

(

) X S84 sg
= 2013 20144 20154 20164 20174
A& 0.717 0.781 0.804 0.810 0.766
=4 k| 0.348 0.351 0.295 0.288 0.276
7471 0.201 0.201 0.195 0.201 0.191
A 1,000 1,000 1,000 1,000 0.946
A 0.835 0.735 0.666 0.805 0.769
o 0.940 0.754 0.815 0.774 0.817
BF 1,000 1,000 0.958 1,000 1,000
4t 0.768 0.743 0.750 0.745 0.797
AN 0.296 0.124 0.149 0.245 0.241
o 7?%% 0.884 0.984 0.962 1,000 1.000
FE 0.462 0.481 0.531 0.470 0.479
= 0.374 0.348 0.424 0.365 0.375
AE 0.638 0.653 0.771 0.871 0.874
A 0.577 0.527 0.916 1.000 0.696
A 0.648 0.592 0.634 0.617 0.597
e 0.373 0.385 0.415 0.477 0.511
A5 0.896 0.738 1,000 0.943 1,000
A H 0.645 0.612 0.664 0.683 0.667
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(£ 6) X9 47|88, L2 8Y Y RTS &%

20134 20144 20154 20164 20174

-
A

PTE| SE | RTS | PTE | SE |RTS|PTE | SE | RTS | PTE | SE |RTS| PTE | SE |RTS

0.960|0.746| DRS [1.000[0.781| DRS |1.000{0.804| DRS |1.000|0.810| DRS |1.000|0.766| DRS

o x
R | o

0.412|0.844| DRS [0.399(0.882| DRS |0.325]0.906| DRS [0.352|0.819 | DRS |0.323|0.854| DRS

on
N

0.94910.213| DRS |0.940{0.213| DRS [0.919{0.212| DRS |0.872{0.230 | DRS |0.935|0.205| DRS

2

1.000{1.000| CON {1.000{1.000|CON|1.000|1.000| CON |1.000|1.000 | CON|1,000|0.946 | DRS

r

1.000{0.835| DRS |0.887(0.828| DRS [0.943|0.706| DRS |1.000 | 0.805 | DRS |0.926|0.830 | DRS

1.000(0.940| DRS {0.837(0.900| DRS |1.000(0.815| DRS [0.933]0.830| DRS |0.920|0.888| DRS

of | & | | &
-

1.000{1.000 CON [1.000{1.000{CON{0.997[0.961| DRS |1.000|1.000 | CON |1,000|1.000|CON

rx [N

0.789{0.973| CON |0,757|0.982|CON|0,760{0,987 | CON |0,746|1,000| CON |0,746{0.985 | DRS

o

ol
3

0.907|0.974| IRS [0.987[0.997|CON|1.000{0.962| DRS |1.000|1.000 | CON |1.000|1.000|CON

=

0.411]0.719| IRS |0.140/0.886|CON|{0.150{0.990| CON |0.252(0.974 | CON|{0.252(0.951|CON

0.525|0.879| DRS [0.540(0.892| DRS |1.000{0.531| DRS |0.585|0.803 | DRS |0,585|0.855| DRS

ofy

0.495/0.755| DRS [0.511[0.681| DRS |0.502|0.844| DRS |0.602|0.607 | DRS |0.602|0.732| DRS

2L [ ofy

0.669|0.953| DRS [0.719[0.908| DRS |0.868|0.888| DRS |1.000|0.871| DRS |1.000|0.874| DRS

=

0.593|0.972| DRS [0.591[0.891| DRS |1.000{0.916| DRS |1.000|1.000 | CON |0.733|0.950| DRS

onl

0.760|0.854| DRS [0.712(0.832| DRS |0.744|0.853| DRS |0.783|0.788 | DRS |0.727|0.821| DRS

0.488|0.764| DRS |0.480|0.801| DRS [0.506|0.733| DRS |0.667|0.716 | DRS [0.629 |0.812 | DRS

of |42 (=8 | Ho | of |42 | ol

o

1.000{0.896| IRS {0.935(0.789| IRS [1.000|1.000| CON |0.968|0.974| IRS |1.000|1.000|CON

2
X

o,
=t

0.762|0.842 0.731]0.839 0.810{0.830 0.80910.837 0.7840.851

TTREEEAC] 5E W 0.2 2] FX& BoH o= fRAEHRE g
HE&o] w9 F5 rlgth. (K 6)ollA & & Axo] A7I=e A
CCR, BCC &&A 9] Apo|7} FA4IsH Ao 2 Yebgth, o]F% TR EHE vl
|8 Ao Al §&48E AT ARV Yo TFHoRE TR
H|Z&Ao] WAEtA] Al CCR A-8A4F BCC AgAdo] gopxjof g
t}. ol2fgt xfo]E w9-7] 9l DEACA = RTS HHE §3fo] FA 1
o] 4HA AR5 A A}
(3 6)llA o] AdE AT Y tj 72 A=A 7} DRSE Hol& 7kt
A, A= 2325ke] Fd% CRS B IRS 2 7] E =Tt IRSE K3l A|AHA|=

2o AT A7e £ 5T 4 O 2 AnE e

o 2
ot

P
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£ FdA= F84 R&D E54S FE8 40 A g & 53l
77y =REEA, 5EasA, AAEEHoE YT LS gt} o]2d 23
© 54 538 AFHoZ Aash] f8 Ego] "t 4 (FE DA B
T Aol s Hit 7IE NEEEA T FolAME SFEa g0l dUHe
2 95 AR YEYT =Ragdo] §agdel vl tha dojH
ARk AAAEZ 995 Hol= §848L 7 Ittt 2y F 584 12
T 60%0l P A] ol 5 A= Y 531FY Soll 3lo] /Al

T E24 584 =2584 | Sis24 | ZdMasSM
AE 0.776 0.688 0.636 0.429
F=d ol 0.312 0.258 0.286 0.236
7] 0.198 0.154 0.179 0.174
oA 0.992 0.799 0.976 0.640
A 0.762 0.718 0.657 0.471
o 0.820 0.713 0.732 0.532
F 0.989 0.956 0.811 0.615
s 0.761 0.732 0.608 0.322
M= 0.211 0.194 0.171 0.045
Zel 0.966 0.892 0.942 0.605
EIES=t] Z8 0.485 0.384 0.444 0.336
= 0.377 0.243 0.371 0.265
& 0.761 0.696 0.684 0.425
A 0.743 0.276 0.623 0.657
AE 0.618 0.596 0.447 0.286
A 0.432 0.290 0.377 0.370
Al 0.915 0.705 0.884 0.605
e e 0.654 0.547 0.578 0.413
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o} B A= R&D EA27) 714 Abdst o] AHE olojA= A=
7} o}2] v e ol m| gttt w}am %—? B} opeFsl Folol] RKD 3k #|
Alal FASELE T8 AIFTFEE 7)1 5 A A-EH 2ol 2 FH}

3H3 DEACIM HAE & %Taol R&D FA}o] ©@7] 2 Q1 Aol
GRDPS} 28 2% AAAFHE R&D FA4H2] 3579 EFolgta & Fo]
oF. whebA o] gt HFA it 7] ofst= wlol| Slof ofwg A& a9l
Frofnlgh S A= Hotske A JA Ak AL & 4 3l
o}, o] & ATeX= DEAR =29 37H4] &S SHHSTE st
ARZTHLS TEHATE & A S AP glet. ofgh A
Cruz-Cazares 2](2013)9] AFoH = 3eldh 4 oy ?_:r"oﬂ/\ =
R&DEEA, 7199 Z27], 3t 55 SHHTE 3
(Return On Assets) & S5 TR 3 3| 924& AP B} 9\1‘3}.12)

B ATelA gt s & 5
gere TAETHREEH (fixed effect model) EE R (random effect
model) 5 o= REPES FEAAE WE F+= 327 A (Hausman
tes)2 AAISFTH 19 A A3} FholAl o] 29.380]aL F-2]&E-2 0.0002
2 5% ool ARTHE S 717ste] 2 R dM s 15
Agsk ik, 2ejal S-S 2o GRDPO| FFE WA
Hjj 2| 3} AL
SHHTE =282 84, 58, AAasAol, sAMTe T, o
7], A7 7, FEUFEG6
1771 33 A 2HA o] GRDPo|| theh Al 714 A&7 ] sd ngadng o] &
A d3}olt} 14

12) Cruz-Cazares, Claudio, Cristina Bayona-Saez, and Teresa Garcia-Marco, “You can’t
manage right what you can’t measure well: Technological innovation efficiency.”
Research policy, Vol.42 No,6-7(2013), 1245,

13) Wooldridge, J. M., Introductory econometrics: A modern approach, Fifth edition,
Cengage learning, 2015, 493,

14) 345, "STATA © &) #]7],, uFA}, 2017, 60,
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A AR 5 E &) F25F p(0.01914 GRDP| A (+)2] J3F
< VA e A2 e ) & 53884 0] 19 71 HH GRDP
T 0.282vHF S €tk 2 A7e A o2 GRDPO| fol3t J3FS
H = 20l 539l ofn|gitt, whebA] 539 4t A
83 A o]m, A AAA /7 715k & & k. 53] 1]7417@0&

2 F e A5 v sUvtd AAA o] o
2 Zo|tt, SCIE=72] 7-¢- GRDPo|| 254l JF& mA| =
SHAE Bt HE ATE S8 53 5 A4EF
il theh 2 A7A T dF AstE Sl Fr1HQl ohEe F g
831th, BAEERY A 71E59) AMYs A8 EERE Ui &

T5F3L GRDPO| fr2]v] gt FaF-& v x| A] ookt

(E 8) GRDPO|| 3t D™ F 22 2A AT
T2 H{=0 Coef. Std, Err, z
=Eaed 0.281 0.143 1.96
S E5ag 0.282 0.096 2,95
AAELEA 0.030 0.052 0.59
AH(E 1) -0.246 0.134 -1.84
BAWET ATFH(E D) 0.288 0.058 4,94%%
ATA(ED) 0.245 0.108 2.29¢
e 16,179 1,464 11,05%*
N 85
R*(within) 0.6645
R*(overall) 0.4156

* p(0.05; ** p{0.01 *** p{0.001

15) S0l =RESY, 55, AANEEHL 1 ol5hel wh, BAS Q1
04%”:'] AT, FEW50l GROPE JTh 2 0.2 57h vjS- 217wzl 371A5e) B
of(bias)7} AT F Atk wheb BAMFSE FEUFE AAZTE Hskel Bl

Fgaart
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V.48 2 AA
43} sl m o] Teflo] wal 27) 7k R&D ko] F QA= AEolA
27}9) %—3— 7 AAA o) AAY AelEtn & 5 gl esde] o=

7Fedt SE Al M3t thestr] flsir= S
7b B} golstr] wlZol 7 A[2pA o] o]
R&D FAb=o| ANk AR & Foho], Ao 7 FApe] AR A1, o=
g FAEEA Y] Abol= vEsiY, wieb S E Ao SEFAE W
A3t AL 71517 918 Ao Eslalde] §4J0] Hasith o2 9|3
Me g Jes Sl 22 a5l A S1E, A9 W Ay
o] A84 AMd=E 7538t 7 A 9d 53} R&D B3-S Tk &
T} 16)
ool ¥ AFtelld= 1778 AApA o] AF7HtFAkA,

2 3}3, R&D FA}] A&Eolgta & 4 9=

o5

Oﬂl
I
>
2
ox
I

270 ol A Ao ehbtth, 201395E AR 5 ASS 584
A Agrort FREE 2 A3 g Ao et $F A of

16) 37 2] 391, “20199@ A% R&DA A drdsFol] &t A7, =78 7]& 7] 837}
2, 2020, 1684,
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A Study on 17 Metropolitan Local Governments’ R&D

Investment Efficiency

Lee, Hyoungsuk & Seo, Hyungjun

This study aims to examine Korean 17 local governments' R&D
investment efficiency based on data envelopment analysis (DEA). The
summary of empirical result is summarized as follows. First, From the
year 2013 to 2017, Korean national R&D investment efficiency shows
65.4% in average, It means that it is possible to achieve 34.6% potential
efficiency when inefficient local governments locate frontier, From the
perspective of region, Daejeon, Gwangju, Gangwon and Jeju show high
efficiency while Gyeonggi , Incheon and Sejong show the lowest value,
Second, it is through R&D efficiency decomposition, we derived both
R&D pure technical efficiency (PTE) and scale efficiency (SE). In that
Korea shows high SE for 5 years, we can find Korea shows small
inefficiency which comes from scale effect. However, almost all local
governments show decreasing return to scale (DRS), implying downsizing
input scale may lead to higher efficiency. Finally, we decomposed R&D
efficiency based on characteristics (paper efficiency, patent efficiency,
economic efficiency) and utilized them as independent variables. And then
we conducted panel analysis for GRDP with three efficiency variables, As
a result of the analysis, only patent efficiency had significantly positive

impact on GRDP.
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