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Summary : R&D expenditure of Korean firms has been increasing drastically since 1980
and occupied 84% of total R&D expenditure in 1994. After 1994, however, the growth rate
of industry R&D expenditure has dropped below single digit. R&D concentration rate of
upper 20 companies declined from 61.9% in 1999 to 49.8% in 2001. The technology trade
balance has diverged by 2.8 billion dollars in 2000 compared to around 0.3 billion dollars
in 1985.

We find several reasons on declining the industry R&D growth rate in Korea. First, we
carefully say there might be an crowding out effect in increasing government R&D
investment from Granger causality test between industry R&D and government R&D.
Second, the decreasing benefit of tax credit since 1992 on industry R&D expenditure has
caused the decrease of industry R&D growth rate. Third, the type of R&D cost becomes to
similar to matured countries type of cost, which means the portion of capital expenditure
has been decreased since late of 1980s. Therefore, industry R&D growth rate gets to
saturation point.

We draw several policy implications from the changing structure of business R&D of

Korean company. Firstly, to stimulate industry R&D investment Korean government needs

* HE7]eA A7) A7 (e-mail: jksong@stepirekr)

w+ AR A AT T4 (e-mail: seohwan@mail.sangji.ac.kr)



to strengthen tax credit policy. Secondly, to induce foreign direct investment Korean
government needs to establish technology infrastructures and high quality of manpower. To
utilize foreign technology resources Korean government need to introduce global R&D

program executed by foreign scientist as an Project Leader.
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OECD AlAl= 71054 199414 20001 Alole] A7 A& Z71e] 70% o]Afe]
HRFA, A 5o AD7|eAzgH Aujaated o] A7E] ZteA 7]k A
22 v, feuete] A Al E AYstae o)} fARE HES Holw 9]
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<¥E 1> MedY oiFIHds| EtE(2000)

28 £ A
A aZhdele | aanesy | #EA0) o5
s 109,990 109,210 1,130,271 9.7
o7 9 Tt 24906 3.949 411,179 6.1
MAEZE(BtEx 23 3,002,961 270,939 56,734,450 53
olg, HY, &SI U AlA 95,989 13.904 1,885,834 5.1
HAl S8 9 SMFH| 903,689 68,627 23,227,702 39
71Et 83, AEl ¥ 7HelMu| A 2,104 375 54619 39
yuxel ¥ e AFH 28 Bad 380,730 3,207 11.050.767 34
MY E JtE AMalY 1,204 116 36,956 33
AR, AHM Y FAHEZ JA 72111 15,301 22,184,013 33
o o 2 7|20l =H| 26,831 1,016 830,190 32
2SM 9 Al 59,551 436 1,938,795 3.1
H7|841H 392,660 80,926 14,086.458 28
o|ek® 145,910 29810 5,319,468 27
A=Kt 1,546,304 125,240 57,540,069 27
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7} Qlek 1990 o] F Q1Adu] A2 vFE Al 1/3 FEE A A3k gl
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(34 %)
7T B 3-2(2001) a|=('95) 2 &('99) 52('99) Z2hA('98)
AEEH X|EH|E 17.8 34 12.4 99 10.0

A}& : OECD, Basic Science and Technology Statistics, 2001.
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effect) & FeA 3L AH9 R&DAZo] 17714 R&DAES Foldle H4asy
(complementary effect)S A5 dolwr] Ysi4 28* A3 A(Granger causality
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£ dellx] AR A9} vz AFopEe|d] gt dlolel: 37 A oE dEF
£ ¢ <A E(cross section data)®9} 1983\ dH-E] 20008 Abe]9] A|AlDAtE(time
series data)g Z gt A ddlole]] AA A (real value)E AHE3le] £4& AAslgdc) 1
Y AR b W7t AARAE Bk 83 13 AAA ws
ARkt

W28 E o] 4-3le] BAT o]+ /i AdHAESY BT AAGAES] ENS 2R
383] YaMelct. dubg o Adxise AR BE 5 E /X2 7] dE
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3 3ol Z3d=e] Q7] Wil cbEEAAd (multicollinearity)®] TAHE 43AIAFH,
73k AAd 2 A ABEE A 2& ¢ e ZAOPEES, Aad) s 4
7bssteh, viARte 2 ARl FAHHYE AASAY S o] Q) dE &
o] I EFRFL] AP FSEA] B HEES FANFLEN AR gk mygaiy

2 xHmodel specification error) +4|& €9 4 t}(Hsiao, C., 1985).
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4) AYAFNEE U208 AEdhe &S e FolS
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A A EARe) q17719) Q] 1983134 2000 Afolel] Fxwighe] ¢l
t AoE EUFEY A s AH A3 AAIAE A Bypnh B4 A sk
(1983-2000%1)sll A=A A3 R&D$} w7k R&D7F A& QigaA7} 9le AR Jepts
g, A% R&D A& "7 R&D A&-& F53= A3} ole Ao A4 =9z, v
77k R&DAEL ¥ R&DAEH RA4#AE JAshe Aog Jehdel
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7271 | E=mAR F sAw Ay
19834 ~ 20004
GRND#=> PRND 8 258 7|ZHiH)
PRND#=> GRND 3 827 J|Z{=e

<& 3-5>9 FHZAIE s8] B A APPSRl g w1 Qs
2ke] dF@A A= 3 2] 719 A PEERl 199 F7F A9 AR AL s
25 oF 079 A= F7M7= A3 vk Ynlelt) w3k 1d A AR A pdEA} |
A F7ke A AR ANLEAE 0569 % F7HA7) 3, vheel 2 A A3 A7
WEAE 199 Frke dAY ATNLEA 218 238 RAaAY)E Za) g3l 9ud
c}.

77149 ARt gt Ay A PR dgdAE 1 Ag 3 A A
F AFPEaL 19e] 97199 AEALE 22 034, 0.29%F AAaA7E ZHr)
USE Ho] Fof. e, o7]A AlF3] dedslol & RE-L B QdFexE 7HE dolE )
A AFEES & AFNERAE AR Ae) ofdel, qizke) AEH e FEE )
deder ERatd AREicke Aol B4 AL vt =3 AAY xgs: £3
CUSUM testoll X A2 A5t g7l J3s vx& Wha)(F2H )
o] 1988d-& 7|E o2 Pl Ao Yo He), B I dolg EHie F ws T4

6) 19883& AF =2 3to] T2 Ho] UEA S Chow TestZ %8 4] #Halgt Az F2W @] 9lgle g
T A

F-statistic 14.36920 Probability 0.000056
Log likelihood ratio 22.46981 Probability 0.000013




o Tl g AR Usith meby £ A7l A4 doles) st 3o o
FALFASE W2 ARALEALE 2WA QA Ao A%E F 4 oloke AS 2

e, & A7ase Y AA A 23 FAE slof & Aol

<¥ 3> J2ix olnfabA FMzn)
19834 - 20004

B4 HHGRND) S5 H+PRND)
sgus sgus
GRND_1 .55302153994++ GRND_1 -.3377196487
PRND_1 —.2)66104664 PRND_1 .1670385986
GRND_2  -.4744997508+++ GRND_2 .07003236039
PRND_2 .1496584518 PRND_2 -.07564616756
GRND_3 .6529545964E-01 GRND_3 -.2938427822++
PRND_3 61365813073+ PRND_3 .1120158414
Constant  11(.2098726+x+ GRND_4 -.2093694153
PRND_4 .06787173928
= 0967, Obs =54 GRND_5 -.02668743169

PRND_5 .1835898724
GRND_6 -.1035823437
PRND_6 .2348013694
GRND_7 -.09688663288
PRND_7 .1116806288
GRND_8 .1040330625
PRND_8 .1652573517
Constant 146.4898022xx+

R? = 0994, Obs = 54
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ZleFee FolE A= viny B 92 VY VerEs Ve 4 Ak £2
FZodl= 719 W AT olaAE 1 e HRAFe] gol F4FH I gl
AR, IR & 7149 7le AAELE A diEE B1 71e g vt 2
& 5 vk 19854 7le=ddel 29 95007 22 AW =l 719 #2000 =
309 2 A Zle=ddd AEIHL vtk ZlesEds 1985 = 1,100% ZeA



2000 el 2¢) 2l S Fol AT F1EEY N vlshd 1/159] EFsich rlesEL 7
o] sk nle 1999d = ok 3609 2, 3T 19989 1619 HEE JlerE
2 WolEgr) dR9 ALE 195U EREE 7|eFdeA] Ex=7IE AjE o 79
DA 71e4ES st ok TRad) 5UY AS 71E TSR oFA Aol AR
1990 ol Boj oA 3] AAFEE FolL Sk

<E 4> TP 71559 Fo| (TS : ot §)

=7t T& 1985 1990 1995 1996 1997 1998 1999 | 2000
7| &5 %) 891| 2644| 6919 7837| 9614 11713 13275 -
0|3 | 7IETEHD) 5995] 15291 30289| 32470| 33639| 36,197| 36.467 -
7I&5Xd|(b/a) 6.73 578 4.38 4.14 3.50 3.09 2.75 -
ez %) 995 2935 13338| 14307| 14.801| 15653| 16226 -
£Y | 71ETE%0) 546| 1,507 10681| 10811 12370 13251 12519 -
P LY 0.55 0.51 0.80 0.76 0.84 0.85 Q.77 -
71er %) 2364 6039 4,165) 4.148| 3623] 3285 - -
A2 | 7I&FEUD) 723\ 2479 5976| 6463| 6873] 6998 - -
ZyEFAlHl(b/a) 0.31 0.41 143 1.56 1.90 213 - -
71z d%a) 932| 2741 3530 7842| 839%5| 8923 - -
A= | 7=FEUD 1049 2074 4218] 12564| 14404 16,096 - -
7| &5xldl(b/a) 1.13 0.76 1.19 1.60 1.72 1.80 - -
72T %) 9791 2069 298] 3151 2991 - - -
Zeta | 71EEY0b) 509 1377| 21707 2388 2166 - - -
71&5X[sl{b/a) 0.52 0.67 0.73 0.76 0.72 - - -
71eE () - - 1262 1430{ 1145 1338| 1938 -
292 | 7|l=2TEY40) - -| 2778 2703| 2806f 298| 1521 -
7|&X H(b/a) - - 2.20 1.89 245 2.23 0.78 -
ezl %) 296 1087| 1947 2297| 2415 2387 2686 3,063
B2 [ 2IETFEYD) A 22 112 109 163 141 193 201
7|&5X4(bfa) 0.04 0.02 0.06 0.05 0.07 0.06 0.07 0.07
7IEE () - - 689 -1 1129 - - -
tek | 71EFEY0) - - 28 - 56 - - -
&R (b/a) - - 0.04 - 0.05 - - -
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7sh 7 AZEI(AEE §4)

7 pb w;2A B9 2lgeic ol 24 Y 24 (fixed parameter) 7t F& IID (0, 0,)9] X5 2 Jois
(random variable, 317}l whel 314 &3} 2 3 (fixed effect model) ¥ 918} 32 3 (random effect model). 22 743}
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AzdFlAe At 71eEid] A3 1370 Abglel A gs9} 1983-20001d <]
AAGARE A Adulolel S AHgsle] B4-& Atk dFEFAte dajxe
ety et R FEr|edTRERAE L, § IEEdd HeHde A1

Vexgaddny; ¢ VeEssEddAEy, & 44 A2 =3 AksE GDP
YEgelel g o] 43t AAXE FAlstut

B Az e JdiEN 23 F 748723 (Two Way Fixed Effect Model)<
AHeste] BAlslgich ol 7 28 (Random Effect Model)o] obd 4 &3} 2 3 (Fixed
Effect Model)-& AH&-3F o]-f-& Fio] §lo] 358 o] olel A9 A A4S Edsx
971 s Eolct

TEHE HY

2 d7ME F dig Faket 9271e 23479 Al A3 $:3& sl
9bA] 1983-20001d <t o1 5 wWg7ke) #AG gleld FERAL Wiyl AAEAE AR
skek. AlADE gejste] 244 @9 F42] ©F 2477 (Chow test) A} F 4 25
1983 ~1992\d 7} 19931 ~2000%d Atelol) FxMsl} sisleS & & Atk F, 2934
A} 1% §-95FolA ApuelEe] F 717 Fatell Fdsichs AF7HEE 728kl
weba] FH AT 29 9Sr)e E497H) ARTA 2 ARSAZE 19834 ~19924
3} 199314 ~2000 7|7 Afelel] tfErhes A& & 4 UNTHO,

8) 137} AL 555U, SUEE § o, BAFOIAERUY, ARIENZAE, VT SIRAF(HYED), H4A
E 14 3FAQr2UFE, NAPAZI+ASPDFR P+ EF P RAZS, DN RANNAZY, 28
A leSs, S5FTEA, 712G+ R

9) %33 A3HF &)

234 @ 234 ©

2.27%x% 2.57%%*

F el 196 GAFEAA AFAE B0 F V)T B Fdsivte AFMEE 7F

10( $44] 19 Chow Test ZA=}

S4/(N,+ Ny—2k 16.9558/(104 + 130 — 74) ’
224] 2¢] Chow TestZ@3}
SN+ N;—28) 40.0615/ (104 + 130—70)
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