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<abstract>

This paper aims to analyse the relationship between R&D investment and economic
growth in Korea. The analysis result shows 38 percent of average economic growth
rate(7.1%) of Korea between 1976 and 1998 was achieved by the growth of Total
Factor Productivity (TFP), and the R&D investment during the period contributed in
achieving the economic growth rate by as much as 9.86 percent. In the process of
the estimate, the rate of return of the R&D investment from both government and
private was calculated as 47 percent.

The relationship between private R&D investment, government R&D investment
and the GDP was also investigated, and it was estimated that the private sector
invested 2.0 percent of the GDP in R&D during the period, and was found that 1
won of government R&D investment induced 0.202 won of private sector’'s R&D
investment.

However, the time-lag effect, which is naturally believed to exist between the
R&D investment and the economic growth, could not be analysed in a mathematical
form, because of the lack of the data to establish this relationship. However, this
paper believe that the time-lag effect in this relationship was included implicitly by
using the data of 23 years.
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1. ME

TEYe F7HEAA Y AFALRED) FAF 19929 %0 GDPY 2%E oA ol
olmi7lz FF3 Frtete] 1998E XY= 112 33669 Q0] B8y, 1 FEI} FUHAE
FA3E 3 2224 FAT F 98 AEZ ZYHUTE. w3 FR JAFNAFEAI}
Z7F AA Y AFNLFEAAA A st v Fo] 1980 dlol A& FAE EEUXA
%, FAGE HAME A&H o Frtete gtk 2y oy AFNEFEAIL -8
uzt S AEE U Abs A oW Jgg WA Uk A7t T3] Ao
Z ojFojx, AFY WVIYGY AAZARAEC] 259 ATFMNE FXo 3 Ao
FAE FHAA Ede A Boh 53 AR AR Rae AFAY I71d4g
ALg3L7] WEel] Ukl B Fa2 e AR FAd FUIUA FOAAA
e SAATE ZleMdd FYEool st BAAAE MR AL Qojok ) Wi o]y
g Eobo] A7t S o A 27H3 Yt

B =EdAe fddee] 7T T 37 AARZANA AX e vlFs, o]

= olejg B4

R
Zoo} olg ¥4

N Axel gatel® Aa muA @k 2 E=Ee A 230X
Yo 2ol Wa PES L3 A3FINE AFFANY 298 =

3 A4gelMe 2 =89 AES 23x

. 22 XAl

F7kakdol A o) A T AALFLY] BAE B 5t B =EdAe
DAT/NE FA4 ARG BAE B8t 2
AT T2 Aol BAE BATORHN, AAAGAA AFAL T s xs
A9 QAL AT} wizke] AFAY BAFRA Y SRS AEatTn, AR 7}
7R A gAY &40 dEiAR Lotr A 3t

ojgg EHS Attty B =&EAME AARAAAAA Ordinary Least Square (OLS)
Yol AHEHALH, T3 FAH A2 AT FLA F AR ‘wFS AN o
2 EE FH8ad o TAHE HABZES AZFsE] st e2EBRLE
¥’(Total Factor Productivity, TFP)2] 7ido] A& % 9]t},
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1. TFP 43 E 4

71239 33 rde old e &3 AMgHE olHe Ze I

Cobb-Douglas &7} AF&5 1 t}.(Cobb and Douglas, 1928, Griliches, 1973)
Y=Ae'"R" K*L* (D

q71M Y& A A&, A A9, RS 548 d7ML F3HZFHR&D stock), K&
FUAAE, LS rFFo ]‘I], 7,2, 479 FY484 R, K, Lol gig A&ad4
Folrh. e’ L& R K LH JHPF o2 FUHA F& AEL 2787 Ystd £33
AT 2 B =FdAE ofd tdxe FYE R&D stockd ¥& ALbsy] oH &
@ut ofygt, R&D stockd #7H34E& 9 AR3&S A & 5 g7 dEd ol
BE4Y3 FAES Hs7] Ao AL FoHe MY g

TFPE (DS AHEsR o534 o] A ET
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TFP = -—-=-—= = A e’ R7 (2
K L
2(2)e AAYg A4 ol loggks FH3I o] Alzhol ] v R oo} 7L 3

[e] T
S de

= ——— - @ = B (3)

o714 dot( - )= AlZhel thd vl&S S3¥Y. H@)e 0 WA Qe ded

_ = —e—— +o-—— + B - (4)

H@e 42FA2(Y)Y &2 TFPY FAAE 2 FRlxF9 ®ztge] oz
FAEGE Ae BoEd. o] A& /\P%SM AAZAAER & T3 ¥ fdx
9 Y, K, L9 #% ol& e ¥gEe ddsty, OLSEHES /‘}%3}‘31 TFP ¥3&
a, B9 @& Adtsl & & 3t a2y o]FA M AL @ o, 8 #F TFP W
382 oW SAVINEFSS o, B9 & TFP W&o Bt 714 st F4ts] @
otz & & Aok 2y 7 Agsde ExE oW J|bEete] B TFP
WaeE Fake Zo] oy, ool FdA o yolrt midEe TFP ¥s&E& A
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WAk 3= Aotk o] A9 A()E 7HX I OLSHHO 2 ol & A4ke] A <rdth

a3 A(4)E AHEste] OLSWH o R ojd 7|2HE¢te] A+ TFPHE &S & At
g o 2](4)9] interceptd (K<t LY W3l&o] 0 ddig Yo ¥s&9 S TFP Wsl&
o] golgta FEA e o] interceptF S HAEMAAE 2 YnE TR Fol
ofvch i3t AR sy FHHUFY Y ZL vy APERS Abole #
Aol 3] dotre Hol7] WFolth. wety AR Y A FHUTFYG dPHEs
E 79 71€7ld el A3t Aol EFolA intercept@ e Z7|E FA3= Ao] of
Yats 1S B4lsior gk

oetA] idEe] TFP WHE&S AN 7] s a9 89 s FA3 ok
ok a9 BT AYel o3 &3 o] EAE F Ath.(Gujarati, 1995)

3Y K oY L
@= ———=+-—, B= ===+ ——= 5)
aK Y oL Y
o] oA o FUAEC U3 dFAFAE2) HulE @A FolH, /3’7‘3‘?:—%‘}&%
of tig HAFAEY HuE YA Foltt, WA dY/IKS dY/oLol K& Lo |
slo] digt HAAFAEY W HoHR 7] wiFe] Al tdlMY o]E k2 ol
Zol #4148 4 U (Gujarati, 1995)
oY AYk
————— = ————= 6)
K AK
oY AYyL
————— = ————- (7N
oL AL

A714 AYxeE FU9E Ko H3H(AKE At LAstE Y H3E, AYL2 F4
€ L] ds(al)Z A3t A3t Yoo e, Ve Az tlAe 4 Kol 93
dAsHE A AE, Y2 A7 A T Lol s s FAH dEE KT
o ZEY AYkS AYLY %S 7 7 de A2 dHelEst §17] Wi #4434
L2 oF #2 AeA ¢ F = WL g wEAM AYWAKS AYU/ALY #
E Azl M E 7E F ‘3;1‘3}. A7IME e B9 e FAE Wy AsiM Ha
I Zo] PP

B =EdAE 71es AR 4%FE TAE & 4R FIY] bl ek A
Yo AYLY F(AFE)O] AKS ALY H(FEG Aud, A& FiI3te ol F
HE Jle24aE X tE 2489 ARz AT wEbA AL el e AYk
% AYL2 7474 aAKSE ALY @3 Z2odan & ¢ 3U7] dEel 0Y/0Ke dY/dL2 1
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9 & 7IAYg 3 & 4 glth.(constant return)
wela] 2 (3)L &3} o] ¥AE 4 Q)

o oo Lo C ®

e

=LA s vidEe TFP ¥3&S A(8) oA A7z g

2. R&D F X2t TFP HMal8 7ie] A F 4

H2)9 AAER A dal] log #S FHska Adel disf vEE FozH v

7 2e 4O AL + Yot

TFP R

————= A+ 7y 9

TFP R

R&D stockd] AEEHAF v & Fo2rW (9= 3 o] .

TFP 3Y R R

_——— :A.;.( _________ ) ————

TFP R Y R
Y R T

S AH(==-) = = Avp - (10)

R Y Y

7|4 p(=3Y/dR)= R&D stock®] Aitdolztaix sA ¢, 74d3] R&D FAto| o
& £ E (rate of return)el2t 30, r& FI A% R&D FArYolr}. 2](10)2 TFP
44EE R&D A=Y &2 FIAE 7|22 d ol

21 (10091 4] R&D stock®] ¥3l#FL tdXx 9 R&DFA r2 dAHJ =Y, o= dAA
o2 3 F e FY3 deolgoly] wEeltt dHAAE od tdxe HAAALES
Ate] F391E R&D stockF g AT 4 A+ dlolg+ glon, E3 R&D stocke] 7
7HeE SOl e toleju AdRo] AYEol YA &k wEA tdE t-1d®
Atolol F41¥ R&D stock Feo] WS F3rle oyt a2 2(10)0] A4t
8 2e] H7l YA v & R&D stock?] ¥ EEt ot tdko A2 FY4H
R&D FAE tdx 9 t-1d% Alo]o] R&D stock W3t#olgtx 7FA3HE ZAojth. o]y
td =9 R&D stockd #7324 FAE £ A& AE2 FAvha 7Mook 8, td
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o 9% R&D FAE MR Deldxd s #rhdzte] AR gevha 714
glop gt

T sy mE o & A A(10)NA rgte M R&DFANZ FAHojok gttt o
t}. & R&DEFAE tdxol R&D stocks S7HA71=d 383 R&DH| & 3t}
& R&DF A= BF R&D FAM[oA dzdujeh A+ A @do] gle Aidol dig
EAu] L& wjo v}, waA ¢ R&DFAHE F R&DFAEGE FE gs 7HA
A e B &2 ZF vEvig a3 dxvit Zolrh e £ U a2y A
Aol Az A4te] i FA7F R&D stocks F7HAI 7=l AF 7] E A
gedis 28 4 g7l Wi & R&D FAH LS FAIMIE “ﬂ—?* oot webA
21(10)& AH&3tq R&D FAFAE(0)9 #& 78 9 r9 #Fo2 F R&D FAHE
AHEEHAl H& ), o] A% R&D FAFYEL AW dvde FE g5l Folok drh

3. ¥5 2| R&DF XL} TIZte] R&D FAIZiel #A FM

W2ke] R&DFAO] 2ldta] o]FojA L Yt} wEhA
E &3] sty B x8& &l o, 7Y
Heol d#oz FAHA I gty wEA AR HHA
AAgo] AR R&DFAS} 1l «1 E27re] #AE voteta gud 180 ER
2 3}% 76'74]*37}% A7) s Bag e REDFAZFH olE A Fas AR
F UAEE HET 1'3— =EANAE olE AtelY BAE 487 Y3t
o Rz R&Dgrx}% BAETY & 842 FE, WY R&D FAUEE 7k
Ao AAA 4= GDP o] & FXA77] A3 AF-¢ R&DFAS @do] oka 7t
A3t} (Lichtenberg, 1987)
uela] o] F Atele @A = of 23 Zo] EAETLL

% c}:% H‘P 71€8al

BERD = f (GERD, GDP) (11)

o714 BERD+= td®9 <43k ¥l7te] 2]3F R&DF AH(Business Expenditure on R&D)
ol GERDE A ¥-9] R&DTZ}(Govemment Expenditure on R&D)o]il, GDPE FU&A
2H(Gross Domestic Product)o]th, B =% o|x A xR R&DY Wzl 93 R&D FApH]
£& 72} FR, SEATEA, FLATFFEA T2 ARA ¥ olfE vYgF F
7o dlolHE 7R AR E %} Fe A4 $2lvete) R&D FAAEI F83] P
57 &S A& 28 Aol

Z19de] R&Del &9 MZEFCIE)Y 2 %E FAFE AAA Uizt 2AL 7R A o
Aol dav F¥ AAGFC @it ey ek 39 AAG gl F¥stA ¥ed
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I 7EETE, 71l 9@ wE Y dib] R&D FAH L o|E REDFA g AR
o] AAs Y Ze A5 R3y|&H A wel ¥} (Bernstein, 1985, OECD, 1996)
2y & =EdAE A9 R&D AAAESY G A= R&D FATFo] o
Al AFE 2 AESEHA gsky] dio] E gurl gl Ao AdHo e &
712 3. wekA A1) 9)A BERD, GERD, GDP Alo]l¢] #AE motstr|= g
t}.

BERD=ag+a; GERD+az; GDP - (12)

. AlEdAAE 24

gl A AAED @G ol&ste] AU 775 vidxe] TFPH & o] A
o0, ol g o2 TFP W&o AAGZAA A3 vl&o] ANFHJY. gz
21(10)& o] &3t R&D FA 49 E(rate of return)e] AAE A, R&DFA7F AAALS
AA A3t HE&E A=A E:3 A(12)] oA AR R&DFAIL vz
R&DFA ] v]d = EAEHAT. E3oA AL4E R&D9 AAAHA dHolgHe &
TFQAARANZ(EZAA, 2000001 JElY Qe 1976358 19983 (23dz7h)e Hlo]E 7}
ALgE oD AFEAASE BN AlLE T2 IABL nlo]AR AT EAS dH AX
E g o7t A& H AT

1. 52 AdZ 2 M Hn

A (@)l 1976375 1998 dzte] HolE| & ti{lste TFPHsEg A4tsta, o9 A4l
of AH8-8 2 FEE £X9 FEUF} FLFEY FALFEN I vj&e BAEY
R 13 Zo] @t

714 & & JE wet o] fvEe BA ddVIFE AAU B 7.1% A3

#1. H@)Y e g BEAAY 7IF Fd@

KA Y/Y |TFR/TFP | K/Y K/K L/Y L | B

> Kis 0.071 0.027 0.322 0.093 0.549 0.023 0.001

H) g R T
lg 100 38 K/Y - K/K L/Y -L/L 9
(%) 42 18

—352 —



Z 7t

SRt

Act. o] AFE 71%99 JAEE BH, FAAE FdUl 42%, FH=T
18%9) 71el& sgen, TFP AFZEL 27%2 7|%F 7.1%9 AANZES
8% 714 E 3. o71x H}3HR] Holop & AL TFP AFo| 7|7ts F9l€ 7]
o] AR o]Fo|A= Ao| oz otk TFP A& A&EH} wFolztes 270
o] 249 EE tE 945 5 o]Fo 2 Aotk F oldE Vg9 AFH T
A FEEA, AAA, Al LFHEHA Fe 4GP Fol & dFo] BF E§H o
Aot @A TFP AR ET Bu F4oi4d 7|5 7lgo] Sevete A4 38%
o 93¢ g7 AdnE & F vk AAGZA Y AAS V1€ JAdERE 210)E A
f35te] BHE B20 EAHO Qe REDFA e 98 ANdadE vd & F Q.

g = 4B AT A FYE(p) vl 31
S
ARz 0.122 0.02 0.470 %}f‘_ t value
(1.33) (0.57) e FAE
o] ALATE A(10)o] s B 2(13)3 2ol FAFH A olsEed & gl
TI:“P r T
-——= =A+p-- =002 + 0470 -- (13)

TFP Y (133) (057) Y

AX ol R&D g Fx
TFPA A E(0.027)1 A A3t

371 ()L t-valued] #E LhehdTh A1)l A &
9] && 47%0°|9, R&DFEA] 3 AAAF 9 Jdx

A~
T
A

R

(0.02)E W 000702t AS & 4 Utk o] 0.007 BAYA7IZHE AAAAZE 0.071
2] 9.86%7} o] 327|7t%F R&DEAZ s AAAZ] oF 986%2 FeFS vz A
& & F gt
¥3. BERD, GERD, GDP A}¢]¢] A A4
g5 |gFLuAs| #5F ag a az H] 3
0.996 23 -709.9 0.202 0.020 B3 ore
Al Ak zk
(-6.65) (0.8) (13.2) t-value 3t
¥3& "17he] R&DFEAY 9} AE 9 R&DFAH 2 GDP Alolo] #HAE AXtst A
Ad o]& FAo 2 FAFH 2)(14)9 Zo] "}

(0.8)

(13.2)
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BERD = 0.202 GERD + 0.020 GDP - 709.9
(-6.65)
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714 ()L t-valued #& UERdTE A (14)0A & F & upg Zo] FAMA
717t% W3ke GDPY 2.0%E R&Dl FASAT. 283 o7|A FoA Hofol &
2 A 59 R&D FA7F H17ke] R&D FAel| nl3 G 3(GERDY Als)ol 0.2022 el

£t Rolth. o] AoA & 4 & uie} Zo| GERDY A47F 00]W GERDe| 3%t
BERD®| F7t= §lth. 22y GERDY A7 0Bt & && 7FAe A-fde o @

& GERD7} BERDY %718 fr=3] Htte A& 9njgdd. 28y GERDY A7t 0
Hoh L gg A E ASode AE7 R&DO FAH3 wE wizto] R&D FAE &Y

© A& gugt. F AF9Y R&D FA7F Wzt REDFAE tiAls] uUzitkes Ao
ok ol g S AFIE Y R&DY 7SSt AFMLAY S sH3te F23HA
U, Y 84 58 H%tY Ui E REDFAE ARFER FR3E AFd Yehd
ok ol3d A9 ue S AFAL FPRoE FH A HF-o] R&DFAMNY
S uighA A

H4% 19815 1995 7ke] HolE & A3ty 7|eXWFE9 GERDY AFE A
Abg 7] EY ATAHRE B =EoA AL folg e XA Aste] IR FA s
A Aolth(HL A, 1999)

4. Zt7 2] GERDA 3k
27} e o= AN =9 g o] e} 2}

GERD Al 0.107 0.142 -0.427 2.509 199 0.824

F4 A EF QKo ZRAE A AFEL BF v oxt E ge 7}21'7 0}10\1]
53 &9 Aol o] gol v ygsd vty 43 & @S HAx Re
Z Uehygd, 4923 2o GERDﬁlT%kol vete] A$e= AR AHE R&DTx}
o 93t TIZHe] R&DTX}Z T8y Bohe A2 W RADFAZTHE
FE3IL AUt RS HAFa 9114 ey X 73T°1L 05T} 22 e 7HAl
3 gled ZFAARTE HHAAE ARALY JeEe A5t A AL F
EXoz FoAdg Adgeta 2oz

GERD9 A7t 0Kt 2 &8 7HAe o] F2A F& 00Xt e s 7IAE
eAE 45 A5 g dydvtn & & glch wef dxo] AAG AIFAA YA o
23 AR R&D #HFAHEC] &4 AHAA R&D FARGE A4S ZAF )
gol oA F7te R3rle AAE Gtz stcid o] gro] 0¥t XN Z %S vt
AZE wstodof dtrh. W HEIL FIAAE EZ*-L‘%J" 7o 2 A7 AY
TS AT SRECHY §A8E FEI ol FAo Had dEFAsE AR
9] Fx3dld o]Fo] Yrtma Fhd GERDAIFFC] 00132 HE AL AT + U=
Axgtn & 4

l“l

~354—



v. 28

wB A Sujuste ATMBEASG AAAGLY BARNL 5te] od] Faw

EAA T, 1976358 1998 Atole] 713tF Ho BAAFE(T.1%)9] 38%7F TFP 4
Aol 9)ate] o]Fo] How, £F o] FH AAAFES A& 7171F FYE RDFA
ni7k oF 986% 719 E e ANEHAE Ak o3 FAHNA A" R&DO o
g FE(rate of return)2 47%Z ALHATE AR 7|FF Rz R&DFAMS
59 R&DFA & GDPHY #AE FHE stged, U2 GDPY 2.0%E R&DY
FAg 2oz velgton, AR R&DFA 1€ tigte] Wzke] R&D FA 0.202€ &
Fed] Hokn A=A o] F& AR #Ar|eRY AAR e Ao FF A
5o #8714 @ AL YA nEFHolof & Ao Atz gt
a8z fEvEe] B ERd BAARE ARt JAFA I 2dEA] ghopA
12 ARE 7HAR 71247, 837 ozt X7 AAC old %S #W3eAE
w4317 E3ivh. EF R&D FA7F AAAZ 9FS "R 77AY AN E £
of g dFo] BA FH oz Brhsslte o]F nedA R Yoz FHAH

dl
o]

o

=

of & A Azdn. Iy el FrZEA #A 23339 voHE AHEFez
A GEHOR AAA A7 AAe] LFHEE =H3 A
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