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An Analysis on the R&D Productivity and Efficiency of Korea:
Focused on Comparison with the OECD Countries

Young H. Kim - Sun G. Kim

Abstract : This paper aims to measure and analyze R&D productivities and efficiencies
of 17 major OECD countries including Korea over the 1984-2008 period by using the
Malmquist Productivity Index and Data Envelopment Analysis, classifying R&D
performance into an output and outcome aspects. It also searches the Korea's current
status and characteristics in each R&D stage to enhance Total Factor Productivity (TFP)
compared with other developed countries.

Our major findings are the followings: (i) Korea's productivity index of R&D input
vis—a-vis R&D output is very high (13.39% annual growth rate) compared with those of
major advanced countries, whereas the annual average of efficiency index is very low
(0.33), i.e. Korea's technical efficiency index has risen to 0.83 at the last time series
started at 0.10 point and come up to the level of major advanced countries. (ii) the
Korea's productivity index of R&D output vis-a-vis R&D outcome is very low (14.02%
annual reduction rate) compared with those of major advanced countries, whereas the
annual average of efficiency index is very high (0.22), ie. Korea's integrated frontier
technical efficiency index has dropped to 0.057 at the last time series started at 1.00 point
and coming up to the level of major advanced countries. (iii) The productivity of R&D
input vis—a-vis R&D outcome is positively correlated with that of R&D output vis—a-vis
R&D outcome and the growth of R&D input factors.

In a nutshell, it implicates that the effort to take advantage of R&D outputs, namely
establishing the diffusion and commercialization system of technical knowledge to the
level of developed countries, should be strengthened over that on the growth of R&D

investment and output for enhancing R&D productivity and efficiency in Korea.

Key Words : R&D input, R&D output, R&D outcome, productivity, efficiency, R&D

pathway stage, technology commercialization
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equipment, dwellings, buildings and structures,
equipment andmachinery)

) 174 %7} 2209) AAE ARE 27k A DMUR 053te] % 37470¢] DMUsel oh3)
Aoz olth = @5tel 49 2719 DMUsel thal 59 Zaeolo] tis zt2he) a&
& A ek

o, ML
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APA Q) wla7} 7bssA frk 123 MPIo} DEAS SAle] 28

oM Py 2
845 1 W S5 4 2 5 w A, 7 F7he) AADE AAAS
A~
.

R&D 74 div] At& S 243 23, g2 MPIZF 1139924 3+ 13.99%
719D ek eE TECI®E TCIR el ebd, TECI= 1.1044=2 4 3t 10.44% S7Fakad &
W, TCI= 1026724 Bt 2.67% 7kttt ol A4 Wbt 7wt 7s

9] 7l ZIlE e Rojerh = A WSk Ak Elof o] WSt who]

7Bt AX=Ee] Fd BAZdE oo vstE mE Sew
ATk & 4 9tk TECIE PECI®F SECI= 22y 1
=884 T7h= R&D FARTRS] 3ol & Aow yehuton, iﬁﬂ‘iiﬂ e 7
=3 AR AL =7 3F wlalshd ghato] b=ARl f-9ldl floew, vEow
ojgrg]o}l, AR W= FOR wE TS Holal, Ayt T, 29 a3
= Uebsth TECIOA &= §h=ro] dashs, A, vl=, Ase 5o AL wskes 7s
Hgtol] 7191sk= Ao yEkst

R&D 4t& oin] AA#83 Ads B4 23, =2 MPIZF 0.8598= 4 1t
14.02% zFA(179D)skith TECIE= 1.0000, TCIE= 0.8598%2A4] A4k Wsh= 7]=w sl
Z1Qlektkar & & low, TECIE PECI9®F SECIZ el gt A¥e= BF 1.00002 24
R&D i G2 AL = 5 vk AL v=, A&, 299 o= Aol

T o8 dAlE Kool Yk 1] ar g TECI®k
BE S7b7E 71 Wstel 71Q18ke] iAol A
T ANFTELS FAEE A5 Bolal glow, v, 5
%l‘ﬁr, 29 |, Za‘fi, P co® VlERedol UM Aem YE

73

$- S MPIZF 0943124 Hat 569% 7H2(16$)

ZA3k apgel 9

W, TECI&= 09831, TCI= 09593224 A4k Wsh= 7]
EE‘_E"JEU} 7] Wstel] B 7]Qlskitkal & 4= itk TECIE PECI®F SECIE +

17) 71=¥s A5+ A/ G P/ GOl 74 G BA skl mhe}

ARk Aigee] onrt av, =Y Hat

14 71&90d9 199 1%



sk A= 27 1.0000, 0983124 /A Q] 7 RRD 729 o

vrebs ek 1ejan AL e = 7F g BlalskH = olgre]o) Hl=r s o A ARl -
e Roln, AR=, g 29 Fo g2 AAE Hola Quh giFite] w77 7lew
sholl 71Q18ke] A o] FAstal, ZEa &gl 7191ske] Ak o] tha 35 HE A

2 Uehton, Fa AAFES SR A5E Rl Ytk

<3 2> R&D 4 ¢HAM(1984~2008)

T b E A L
TECI TCI MPI TECI TCI MPI TECI TCI MPI
/A== 1.0178 | 1.0038 | 1.0216 | 1.0805 | 0.8872 | 0.9587 | 1.0313 | 0.9585 | 0.9885
=24l 1.0091 | 1.0143 | 1.0235 | 1.0718 | 0.8916 | 0.9556 | 1.0259 | 0.9568 | 0.9816
i = 0.9926 | 1.0075 | 1.0000 | 1.0679 | 0.8914 | 09518 | 0.9974 | 0.9558 | 0.9534
=4 09961 | 1.0275 | 1.0235 | 1.1183 | 0.8593 | 0.9614 | 1.0172 | 0.9580 | 0.9745

)= 09958 | 1.0461 | 1.0416 | 1.1362 | 0.8637 | 09814 | 1.0355 | 0.9553 | 0.9892
9 7] o 1.0289 | 1.0040 | 1.0330 | 1.0620 | 0.8937 | 0.9490 | 1.0194 | 0.9519 | 0.9703

29 el 0.9816 | 1.0166 | 09979 | 1.1102 | 0.8766 | 09733 | 0.9997 | 0.9633 | 0.9630
2=#Ql 1.0413 | 0.9975 | 1.0383 | 1.0000 | 0.9162 | 0.9162 | 09991 | 0.9494 | 0.9486
ofdU= 1.0131 | 1.0096 | 1.0229 | 1.0513 | 0.8947 | 0.9406 | 1.0074 | 0.9479 | 0.9549
d=r 1.0129 | 0.9940 | 1.0068 | 1.0905 | 0.8948 | 0.9757 | 1.0363 | 0.9586 | 0.9934

olgg]o} 1.0326 | 1.0172 | 1.0503 | 1.0638 | 0.8922 | 0.9492 | 1.0318 | 0.9599 | 0.9904
A 1.0017 | 1.0476 | 1.0494 | 1.1121 | 0.8810 | 0.9798 | 1.0278 | 0.9588 | 0.9854

Avet 0.9938 | 0.9995 | 09933 | 1.0783 | 0.8982 | 0.9689 | 1.0180 | 0.9517 | 0.9688
A e 1.0001 | 1.0226 | 1.0227 | 1.0983 | 0.8801 | 0.9667 | 1.0192 | 0.9601 | 0.9785
ad= 09967 | 1.0352 | 1.0318 | 1.0782 | 0.8710 | 09391 | 0.9921 | 0.9466 | 0.9392
e 11044 | 1.0267 | 1.1339 | 1.0000 | 0.8598 | 0.8598 | 0.9831 | 0.9393 | 0.9431
heas 0.9881 | 1.0058 | 09938 | 1.0817 | 0.8969 | 09701 | 1.0139 | 0.9574 | 0.9708
=283y | 1.0118 | 1.0161 | 1.0280 | 1.0760 | 0.8851 | 0.9523 | 1.0149 | 0.9558 | 0.9701

MPI &4 02 B (EE4)0 st - S5 gold = vyl DEAR = Al3E &
4% I 555 gotd 5 Slvk R&D
AN e %
(TECD7} w9~ A yehd €le] 2 &
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SlaL drh A, g=e] IFTES TER U "ol 023024 o] ZelE o7t 7Hd &7
A7) Yoy, FEHAFE TEE 070, IFTEE 0552 Uyt R&D A i)

g atel g stk ~7Qle] TEZF 100, thgo 2 ojgde|o}, ofd W=7}t =4
LhERSE T }%ﬂr iuﬂol o TEZ} H1x]Q) 10]917] wj&ol] AakA] E-2 oA TECIZ} 5
olm, Jox MPI7} vl-¢- =4 tehd le] & 4 3l Zo|thly
IFTEE 2#¢1(0.39), 35+(0.22), o]€2]oH0.16) £o& =] vewtt) 183 R&D F
o= 2=#cle] TEZ} 1w, thgo 2 ojgglof, otdAH=T}

N
4
]
-
s
;9
>\1

2
=
I
o
2,
2
oX.
_E
o
on
Ho

<3 3> R&D & &=4(1984~2008)

i A AE AE A4 e
TE IFTE TE IFTE TE IFTE
]R= Rt 0.89 0.77 0.22 0.05 0.57 0.31
E29 0] 0.65 0.55 0.40 0.09 0.59 0.34
I 0.97 0.85 0.19 0.04 0.51 0.27
=Y 0.74 0.50 0.26 0.04 0.45 0.25
m = 0.80 0.53 0.20 0.03 0.34 0.18
Hl 7] o) 0.59 0.51 0.33 0.08 0.50 0.27
29 0.91 0.78 0.13 0.02 0.36 0.20
Eat| | 0.57 0.49 1.00 0.39 1.00 0.58
ol = 0.66 0.57 0.52 0.12 0.80 0.45
3= 0.85 0.72 0.23 0.06 0.52 0.28
ojgz]o} 0.52 0.40 0.63 0.16 0.82 0.46
dE 0.74 0.46 0.31 0.07 0.28 0.15
At 0.81 0.71 0.26 0.06 0.50 0.27
R e 0.46 0.36 0.35 0.07 0.47 0.25
AH= 0.95 0.70 0.16 0.03 0.37 0.21
Shay 0.33 0.23 1.00 0.22 0.62 0.34
o5 0.81 0.70 0.30 0.07 0.52 0.30
AR i 0.70 0.55 0.32 0.07 0.52 0.29

\

)
o
=

18) = MPI®} TE 3+ A#A5+=-0.704, MPI¢}F IFTE 7F A3AlF=-0791 24 =& 5

)
ox
F_E

19) =8 MPI®} TE 1+ A#A5+=-0.813, MPIS}F IFTE b A3AlF=-0677T24 =

—{m



© 2 R&D T2 thH] 4 TE®| Wstgol(1d 2, 3)5 HW, =¢8] 842
198541 0.1001]7\1 AlZFete] 1999 ek ~E FYstar, 2002, 20039 Al FEFshrt
2004 o] % s F8 AXwE SR AFstden, 28445 0802 =7}
7t G~ (convergence)sh= @S Holil Qtt TR =] AAE Fol(17 3)ollA] g
Ze~(0.44), =9(0.73), 1=(0.75), 4+0.8)< A= FL3taL, 20068 =1 A]
TaAol 0.837HA skl d=(086) ofdll f1xstal vk A, IFTE Wstaol=
TESH frAbsht Bth =& Zrlgo]s} 7leRshto] Rhg s o] k=12 19851 0.059014
AlAFste] Hth ZhatE A st Eaoln, AX=mER TEAAA = HAFAAARE &
SHAE v AT

r1o r

r1r

<@ 2> TE H=t3F0| <O 3> F=2| TE HatF0|

=TT
ANALE e
B ~ S, T
TR

R&D A& thn) xﬂzﬂ.* 3} TEQ] W3l5o)(ad 4, 5)E B, 3=} AL 140
A WE7) glom, AE(0.96), o1EeoH0.94), Z&F2~(0.79) To] & =y} el upe}
S FAolt AL Hx A5 010, T2 011004 AlFetgl o, m=ke 0,050 4]
A2t 0.697HA ettt ol At o R gk 291 §840] o] Mxl=

Fo® shegetal Jvkarke & F gls Zlojth ok, 24 91(0.33), ®IRk=L(0.36), AFE=
0.38) & shetoll A =g Al 22 ola tt A, IFTEQ] ¥WeSoli= A4 0.04H 9=
=7F 2 FEskE A4S Hola gl s Hx A5 16A Al o HE A
T 005724 2=5121(0.152), ©1E2]oH0.088), =251°](0.059), o} #M=(0.059)° Lzl
om AR(0054), F=H0.049), ZF(0.047), V1=(0.030), Z2(0.026) & F& AW
FEo R Jtua A stEhsle] gt

—~

Seupeke] R&D A4 B B84 24 17
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<% 4> TE H3t30| <% 5> IFTE #H3t30|

— — - —— :

A oju] AAA3 TES WekFol (17 6, DE B, 25elo] 1A &
o) glowl, olgkelol 1987 05201 4] A Ztake] 20008 1€ fA\akn Ak, of
QASE 071014 0934 elol o] AL Bola, Fare 19874 WA EE 0650
A AFEte] 19919 0.767H 355ATh7E o F SEFAR FobA 20084 045714
Stk 0 AAFEL FH BAY D2 BHORA ALH FEFAE 1]

™ 2004958 @as °‘X1E'7] AT =2 0.30014 AlEete] e Adxs T 7
%3

%ﬂ?ﬂ“& UW%‘O} FAYY 5 Qe FAZ BT B3] 49 AL R

<22 6> TE #atFo0| <3 7> F2=2o| TE ¥HaF0|

/\ﬁ\ A

18 7=l 199 1%




].'7

—

/\

3. R&D A ZTA 3+ H]aL 3

>|d
qm

O <19 8> =7 Hit R&D FA#F in] 2k=(IPOP) A A& XFH2o 2 o)L,
bz din] AAA G THOPOC) AAGAFE YHo2 g akEolt) ¢9] A7 FA 4
H) AAA 4 IHIPOC) & A AFE Wk staint IPOPS] 74 @l gharo] U535
Uehdth d8 19859 7MY W Z8A4(TE, IFTE)CIA Al &skdog 7bd we &
T2 AEste] 20049 o) Fo AXa o) o2/ HATh Al A= ojgE o,
Ay, v=r Go] AHoR A e, ~5Ql, Wyl AR FREFTS
*oﬁ skar Atk wHA, OPOCE F=o] FHspelolvh whebA =2 7P #2 284

oAl A AlzFste] =8 Axls FEo R P wEA steete] givh v, A&, 3
= 5ol 7S A Ve, 29d, S5 vl ek 5ol vdds) wago]zt
A7F S2EHTS ds)sial gk 9] A7|APOC)+= A#E, st ~uQd Fo] 7H
Atk g2 AHeTe] A& (TE) A Al%ste] ¢hntbgh stetaAlE Bl v, 9
AXNTES e A5 FAE BoliA a2 FateFo s stehsiitt. 9=, olg
goh, wlar Fo def Ar|7F 7 An, ddes, 4 =2
A7) 7 A 7F F2EH TS Ads)sta vk 1elal w5, die] IPOP, OPOC, IPOC A
A G Bl SRS AAsletal glom, ofdAls dinpart wE S REg

& sasta 9l

o,

Jol, Lej, %Y, &F

o}

BAe BAk shz AV} Bestdvka B & QA B AFelME xﬂwwm Al
FH50) A9 F59 FASAL F old A B Ao FAH) ol NF
59 A% AATA w3 7149 B % ARIsh Al 2lo] dotste] R&DA oI 714

WY e B 5 ot ZALAYRE oo FE Jleraste] A st MF
& 5 Q7] WEelth Ea ATe] /1S AR} ZojEw
o @& R&D(A4)25e] 875 ox]7] gio]dh

>
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o
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o
i
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A
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<% 8> RADZZETHA ZF MAMX| d| W

A2 B
0.98 =49

ﬁa @ -

At sg

oe HEEE 2=¢
C ==30| 7| O o|Ee|ot
i =] =

EES

Output : Outcome
o
=
S

0.84

0.88 100 102 104 106 108 110 112 114

Input : Output

) 919] =Z7]+= Input : Outcome MPIS] 7|5 whdsh

, 2 =7 AAIEE AR TE B
oz sto] FPENS FPT A= <F 4>9F 2h OPOCS IPOC 7+ 2 IPOPS}
IPOC 7tell ko] Zd¥to] = Ao YeEwth 5 R&D 4HE i A A3 3% AL A
F7F 2555 R&D 74 ] AAHAH AT 24 vebd 7hs Aol 2,
R&D 72} thy] 4k A A7 =575 R&D T4+ i) 73‘2%1@*3?% A A G =
= vehd 7heAel Atkal & 4 ek vhE, IPOPeF OPOC el &= &2 A3tke] 9l
om o] R&D A& AibAdo] 7
Fat7] Wro® welch ¢ ol Ht AAATE WG gho R g At oA
OPOCS} IPOC el =& AaaA1(0.6747)7F 2l o™ IPOPS} IPOC 7holl &= o)) gk 2
F7F ERA] kol o] OPOC A3Abd ol = TPOC A& 7Heshs Atz 4

gk IPOC A A2 R&D FH8AE
of ZaAaAR Ao veERt o= R&D



He 37 e =S g 1ed etk
<3 4> RADZZCHAY MAMX| Z2F AatEZAM Aot
TRk ArEd 7t TRk 3}
= Pearson ¥4 1
T o8 (F2)
e Pearson “#HA1% -.695
s oI35 ($%2) 000 !
Pearson J¥HA| 235" 205 1
E21A 2
T fol3HE (3%) 000 000
N=357, #* : p<0.01(%Z)
<I 5> |POC M X2t R&D Feas 7F 42EA 21t
R/G Lp/L A/G P/G
. Pearson J#HA1 152+ 207 153 165
TR 3 o ol 5o
frolgdE (9%) 003 .000 .003 001
N=374, ** : p<0.01(F%)
ol
V. 28 % AALAE
2 AT vk R&D ALY 2 284S 534S 8 OECD AXl=E53
B MO ZH ol FEAA, off HAo] YA AAnA B
IPOP #2123}, gh=o] AL d A= et 13.39% 7Fske] OECD 4] dl/d= 5 1
92 7)=aeirt0 uid, B A (TE)S 34910332 ehth et 1 Al A
WSS B, Hx 01007914 Alzske] 2§ 08349744 7FakE Al A5t
gds] T8 A= e o2 HAuew, e 080 L7 =7 3 ks
75 H3th o= Nathan Rosenberg(2000)7} 15 3l31 0] 54 wA1E ¢t =
o] =7hEo] Aw Hl=d WA AAS Fall 7sdAle] A (technology
20) vHE-E, oAl ElawZ goltt, vndA 2008 Fx wHEH =, AT el A o] Enf A
] &M (paradox)’e] WEF7] wjiEolt), 7]%73%01]/‘1 obd7] flal 7P ES Ve AE
AL =8t FAE =995 A4 = L TR S
Felvteke] R&D AL 9 B84 24 21



convergence)s Rt 43 dwgF sk} stk 2D
OPOC #4147}, sh=o] LA = Hat 14.02% #A20179D)3kAch JAdae4

(TE)& 291913 37 #7491(1.00)= AAYE ®sk7t t

2 5 AX=EY] TEZF W24 Asetar o] & S 290 bzt

ol AR o] g&Ado] AXS o shehstal vhalE & 4 Qr) kA

IFTES] W3}F0]l= 284X4 004 W=

T A= FEo= wWEA steete] gk

[POC #A1 43} staro] AWAAFE Hat 560% 74169890, JFasi
(TE)& vl %] =A41(062) YeEbth TES] AAIG W3lolE B 32 HZx 0653
el Al A& HE 045(129)7FA] haret st Al vhE F 9 AW EES 9hvksl

s1ol8) The ol 004WNE $e QA =7] A,
R&DEZA 7+ F#EA o A= R&D AL (IPOC)e] TPOPLF OPOC AAtd H
R&D F9aiE7 BF o] Ayte] gl Zoz Uehuth 2ga 54 Bt A

AgE WE grom 3 £40A = OPOCe IPOC Fhell =2 AdaA7F 9lem IPOP

HsRAR S

g
S} IPOC ol = vl @ A3} LA go} Qate] OPOC A4 o] 2 POC A4k
e Tbrehe At 8 4 98 el

2 78 B @30 R&D ARW BRON G840 AUF FEow A
58S 4T 5 Uitk BV 02 RRD A ¥ G840l Fa HKT) o=
= o] G FE QAT e FAYG BFoltt RRD Fofol A% w2 79
1 9ES BT Witk GhAw R&D Rl A 1 Eek Fuie] ool i
T g HAFAe] ARt e Avka B 5 g A 4 el A o] 5o
Awpo] ¥rrha whe @ 4 @ATh ATt R&D A7 %A 0 FEa glon] 4
A(TFP)A A Eol FAA sl FA1E wal 7bs4 e naavhd 40% 520 29
St Q= waAel B sel A% 4713 AxsA e Zbs el kol AR
th 7 $%E 4] RRD AAY Mr e eelg Aolth

IPOP &&42 F441717] M ATl e 493 nFe 2oz(79) et
Ve =R AE PHEA/G), F 1 AH $ERS ko] A% Fag o] aTHof

21) Nathan Rosenberg (2000), Schumpeterian and the Endogeneity of Technology, London and
New York: Routledge.

22) A% 579 AL A3 =R GYAFE BA/EANR 1 5ot Y YRS
HelFx gl Aow feibebs X W7 F Hskglolo,
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A AL BIE A ¢ AR AR d3Te o)A VA sk 9le
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=S F Jo HE FaxL AMEE ol = A e B TE

sh7] Wit dell A A VlEs EYste] AFEShE Hol o U2 F9d 5tk
=7} R&DE AFA3&3) FadtAd e wizto 2o JEolAE Wk A F3 A7 o] tH(A] 4
ZAH, 2009; &R €, 2009).

24) Linsu Kim, “Technology Transfer and R&D in Korea”, Korea's Economy, 1(1), April, pp.
292-300.

25) F7F R&D FAke] oF 10%E A8k tghe] AT o] 1%% A e+=r) xd 2009
= 14870 tighe] FAFH]= 33 49449 ol o225 ANt 7|0l FUEE 2999 8,100
Tk Lol Bl g gighe] sl FYE FH2 v MIT 39 329 15F0]a,
Stanford td}e] Hute] It wAH(F7F R&D &A1 Zx).
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WHHET| =R (2009), TAAl ARANA AR F 55 A
WEHE| R (7 dR), TAFNEEE AR ILA .
7} a7 A A A B A ) 2~ (NTIS) DB, http://www.ntis.go.kr.
71 AR (2009), "HZ2H R&D, 5A47e2 A AEE FE-20099% R&D A4t F2 o
4 9 54, 20009% AR AFMNLEA BH e A3
A (2007), TAEH BAALS Y8 RD o =& geE S 93 gy A,
A AT 2007-02, STEPL
e - Sm7] (2003), “HI RS WS o] 88 OECD %78 R&D E84 % A 1417 7]
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STEPL
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e (2007), FE7FATFANEAN O] @ AR S T A AT AA TSl #g
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