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Investing the relationship between R&D expenditure and

economic growth

hyunyi Choi-Cho Keun Tae

Abstract : The purpose of this research is to conduct the empirical analysis of the
short- and long-term causal relationship between public R&D investment, corporate R&D
investment, and university R&D investment on economic growth in Korea. To this end,
based on the time series data from 1976 to 2020, a causality test was conducted through
the unit root test, cointegration test, and vector error correction model (VECM). As a
result, it was found that there is a long-run equilibrium relationship between economic
growth in Korea, public R&D investment, corporate R&D investment, and university
R&D investment, in which a causal relationship exists in the long run. Also, while public
R&D investment has a short-term effect on economic growth, corporate and university
R&D investment does not have a short-term effect on economic growth. In addition, the
results shows that there is a bidirectional causal relationship between economic growth
and public R&D investment, corporate R&D investment and public R&D investment, and
university R&D investment and public R&D investment in the short term. Through this
research, it was empirically found that a highly mutual relationship exists between public
R&D investment, corporate R&D investment, university R&D investment and economic
growth. In order to increase the ripple effect of R&D investment on economic growth in
the future, R&D investment between universities and corporations should be mutually
promoted, and R&D investment by corporations should have a positive effect on public
R&D investment so that public R&D investment can contribute to future economic

growth.

Key Words : Vector error correction model, public R&D investment, corporate R&D

investment, university R&D investment, economic growth
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WEFALY, comexi= 719 A /NEEAR, univexs= Wieh R FA S ERITH
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<H 3> el 4823

T & @492 A4 Inrgdp Inpublicex Incomex Inunivex
T ADF fisher 0.2 -1.652 -2.793 —4 878***
(0.9938) (0.7715) (0.1994 (0.0003)
PP fisher 0.34 -1.827 -2.793 —1.827kk
(0.9964) (0.6915) (0.1994 (0.0003)
124 A ADF fisher —6.069+** —4.896%** —6.996%** =7.644%%¢
(0.000) (0.0003) (0.000) (0.000)
PP fisher —37.811%FF —28.762%** —6.631**F —8.625% ¢
(0.000) (0.0005) (0.000) (0.000)

D ()9 LA+ P-valueolth.
2) ek, wek w1 Zh2E 19, 5%, 10%62] frolwoll Al A (el te] EA gt el 712 S o]
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= e =2

Zarh AuCER 9, 2016). =, A AR HA2 JEARD EobgRE AjAde
g Aol HgANA PAsHE o}

WA, AR AL AHAE we) SuE A Aee] Bastel olF fste] B

AT A= AIC(Akaike Information Criterion), HQ(Hannan—-Quinn information
criterion), SC(Schwarz Information Criterion) 778 EA4 %S o]&3lo] A4 A|A5 A€

&F9th VECM R3] 4]0 9101*1 A AAF 82 v T, A A WE &

N

499 99 AANAE 45 A4S0, VECM ZBE o158 BAAE 599 A
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x4 HY N 45 24

A=} LR AIC HQ SC
0 - -5.45214 -5.37604 -5.24317
1 478.35 -15.8996 -15.443 -14.6458
2 98.358 -17.079 -16.242 -14.7803
3 91.086 -18.0811 -16.8636 -14.7376
4 119.98* -19.788* -18.19* -15.3996*

i A9tell A= Fisher type Johansen 774 ¥H& o]&ste] 5 A5 T4 HAS
ArEIAT AR WA= AAGA AF A FAU

trend)7b dvkaL 7RSIl o, AIRFEARe Aleletl o, A Eikete Aow
AAE AN =3 Johansen(1988)¢] Al9+3t $-=H|(likelihood ratio) 7745 A%
ZoN A trace AYEAF(trace statistic)s 7o = AAS APsAcubdnl 9,
2016).

U2 <3 5>o|A & Johansen &4 HSAUE HoFrh <F 5> 49 Ay
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AF7H 4= Trace AAFAF 5% HFAA
r= 0 (None) . 135492 62.99
r<1 (At most 1) 0.85682 55.8026 42.44
r<2 (At most 2) 0.5463 23.3992* 2532
r<3 (At most 3) 0.31361 7.9705 12.25
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<E E>oAE e AANE B BT ATALER, 79
Mg 7he] H-vr] QlakEAE VECM R¥o 243 Ass vehirk

(E 6> VECM =& ZH1u}

FEHSF
SHPdT 2D 22 213 24

A In rgdp A In publicex A\ In univex A In comex
ECT(-1) -0.13771%* -0.3675%* 0.052034 0.212285%*
A In rgdp (-1) -0.33949 ~1.64123%k* -1.07983 -0.54481
A In rgdp (-2) -0.54886* -0.26347 -1.50349* -1.13386**
A In rgdp (-3) -0.3158 0.283842 -0.43822 ~1.61221 ¢
A In publicex (-1) 0.060353 0.730025%#* 0.575486* -0.03092
A In publicex (-2) 014452 -0.24303 ~0.54737** 0.170242
A In publicex (-3) 0.007951 -0.11756 0.553594** 0.307467+*
A In univex (-1) -0.01324 -0.35846%* -0.00148 0.061589
A In univex (-2) -0.01423 -0.08819 0.161182 ~0.2554Fk*
A In univex (-3) 0.014118 0.192032:+¢ -0.22866 -0.20748**
A In comex (-1) -0.03065 0.8114771 ¢ -0.26774 0.123103
A In comex (-2) -0.01035 -0.34283 0.347764 0.219913
A In comex (-3) -0.03186 -0.01433 -0.09175 0.276945%*
con -0.0094 0.007448 -0.00588 0.008234
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<E 7> 8NN QlntAE Z1t

AR f-AA = prob f-3A = prob f-AA = prob
Inpublicex #) Inrgdp 0.54 0.4615 4.79%* 0.0286 0.01 0.9065
Inunivex #) Inrgdp 0.07 0.7906 0.15 0.6986 0.13 0.7198
Incomex #) Inrgdp 0.10 0.7499 0.01 0.9100 0.32 0.5704
Inrgdp #) Inpublicex 10.51% | 0.0012 0.31 0.5758 0.31 0.5753
Inunivex #) Inpublicex 9.14%* 0.0025 1.02 0.3128 4.21%* 0.0401
Incomex =) Inpublicex 12.60% | 0.0004 248 0.1153 0.01 0.9145

Inrgdp #> Incomex 2.01 0.1563 10.07%* 0.0015 | 17.59%%k 0.000
Inpublicex #) Incomex 0.04 0.8344 2.04 0.1531 6.33%* 0.0118
Inunivex #) Incomex 0.47 04938 | 14.84%k | 0.0001 8.54%* 0.0035

Inrgdp #) Inunivex 1.63 0.2014 3.66% 0.0558 0.27 0.6042
Inpublicex #) Inunivex 3.13** 0.0768 4,36%* 0.0367 4 25%* 0.0394
Incomex =) Inunivex 049 0.4828 0.92 0.3386 0.17 0.6805
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