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o

Schumpeter(1950)¢] A= Foly Arrow(1962)9 e5a 323

HFO B gkE W ANARE F A BAH ANe] FosA
NFFe FAAZA GG S} drh WA JE AFE

2 ol EYE A44RS goldm 1 98¢ FYdud st
rhe @i AAALE RRDEA, 5324, 371474
oz gosta gk oled WeEsk APATZONA AR
= 28531 Qe olfE B 2k 4 R&DFAE sFEv
7F g Wl mls) a2z 7|4y ke g S =Rl vh(Jaffe,
1986; Bernstein and Nadiri, 1988; Griliches, 1992; Bernstein, 1999).

o2 53Ed2 AEE AF % ARz 23S =olH, ot
7} R&DFA 59 dAA3}E 714 275 3tth(Heller and Eisenberg;
1998, Sakakibara and Branstetter, 2001; Allred and Park, 2007). v}
Agoz FGerlasd A= 7k T EAAAL e, dale
= 71 ZAY ol tH(May, 1997; Galvez et al.,, 2000, Ramirez
et al.,, 2006).

53] AAAEew g gel &85 v Was RDFAS
g, =7k 3 ARmE ol&ste] At #AE st g
AFL7F g4 EA5E tH(Weiss, 1965; Goel and Ram, 1994; Jones,
1995; Davidson and Segerstrom, 1998; Segerstrom, 1998; Howitt,
1999; Griffith et al., 2004).

Wiess(1965)+= HAd¥ w7125 5 €83t R&DFAS 1909
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g ATl wEw R&DFAeE AAEA Abelol= e F(+)9
A7 EA4FT 22 WA Geol and Ram(1994)> o & =
7ve] Hdd AR 2 R&DFAS AAEAE ol < (+)e] #A
=Agt s RS FHetn 53 o599 AGe A% (developed
country)¥} A 72=r(low-developed country) o2 =7} ZAGA =
TS & b Aol e B4 AAste] RDFARS] el

H AAM S AlEekslvh. AT 89S AwWstaiat skl
A 7EAFIL AR B0 wE FEE I (scale effect) S A At
Akt H#S A= EASTH(Jones, 1995, Segerstrom,
1998; Howitt, 1999). Jones(1995)= Romer(1987)2] X3 oA FE &
g AAGL 89 WARERYE S 3 RDFA AALETES
=13t AS Y93 o) Segerstrom(1998)S FRENES A AF
Foll= 238 R&DFAZE BAGG] oudt &= wxA X

Zolgte A8& =&l Howitt(1999) AAl F R EZ 77t R&DF

(imitative) R2wo] Aw2 238 ALY =85 A2/ HL
TRt wpA T o= Griffith et al.(2004)> OECD=7HE g2
2 R&DFAL] dd5 29U o5 7IE A7 RDFARE
E} =729 &4 (absorptive capacity)S 1L#3FA] EE o=
A AAA e 2 RDFAS] FAl4 23= ¥ & Aoldhal 3l
R&DFA o]9lo = S3l&ds AXARL R ARGl HAAd
ol g 9 s A7t o EA gkt (Fagerberg, 1996;
Shakakibara and Branstetter, 2001; Allred and Park, 2007).



Fagerberg(1996)+= E£3& Y3 RDFA E5F5 A 2AH LR
dozm HgeH, 53 5EdS FJAom Ao =oF olF
31 3t} Shakakibara and Branstetter(2001

=daog AAE=A o Fef ofAo] dRAAG e ol FIF

= & F A=A ds A ed, SEdn AAE Gl e

A WA 5 Jonm o AFHon BAF A7t BA ¢
. 2y B edTARE FALOR G MG ATE
ABE May(1997)% AT @ =8 4 2 =8 Q8 58 FA40
= st ZAggsel Ande Fax s, FHow

Galves(2000)= H&7]sA 1A} FA4E ﬂ?%};’i—t—tﬂ, A A 7}
=

= 2t} (Singh, 2004; Piesse and Thirtle,
2010). tHEAQ] AFE A EWA Singh(2004)+ A AR FEE
b el Axdel owd FIFS v A=Al e A5k
of wf AAAEL R&DFASH AAAQFAcR AHgHAon, 2770
Z1del gk 30d3ke] HAAREE FFote] AR JEFSE F
Astath EAZAH d=o AXAAESAS AxY BT )

of ¥AE Hd Brb opyEt =l e Ay e el 9F
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A 27 AATE R AYAE

-

A1A 7R AAE 24 3%

A AA e 1919

AAGDPe Hit2> <% 2-1>9 YERY
o] 2015 13908% el = 2000%1 ] 11,449¢

ks

o] =
AR\

of ulaf °F 21.5% <7t

st 19173 AAGDP2 2000 ZRbell= 571 FA415 HEb S
L, 2008\ o] - Al A A7

16,000
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13,000
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9,000

8,000
2000 2001

101 2 GDP

TE5H7IZ A3

Atk 19078 A EGDP 43

OhAl Faskal gl
A7 GDP Fol (A7

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

——121 2 Eeor T E

2L g: M A3, National Accounts Data, 2016.
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ofg <& 2-1>3 o] H7/E LHGAERZ o] AHE w2
20000l A 201574+ AR =g 190" A ZAGDP7E 29,9882 2 o 4]
34999€ 8 = 16.7% S/t on, ME=Ae2 368922 4 5707
el 547% S ek Th wpA o 2 AN o] A g 659 2 o A]
95 = 46.4% F7tet o, ox3] 1,000 el AR Fsh=
Aoz el 1909 HAGDP 438 4% F5F AL

EE ddEACdNA B FES

k9
o
=
o
i
2
o
Do
S
—_
a1
rV‘
=2
i
°x

A= e d=rol 24z 153%¢F 1.36% = @ AdES Holil
0.

UL, AR o] Hl o] 0.83%= 1%°l% W XA st ATt

<E 2-1> 1909 A AGDP Fol(A A )
A2 = TR A= A 7N =

5 1915 . 1909 . 199 =
aacop | 2 FE | gacpp | PPE  gagpp| TEE
2000(B) | 29988 | 383 3689 308 659 | -0.12
2005 0752 327 4359 | 425 741 301
2010 33243 156 5053 | 338 900 | 276
2015(A) | 34999 | 153 5707 135 95| 083

(A-B)/B 0.17 0.55 0.46

2L g: M A3, National Accounts Data, 2016.

L
=
i

Sl EES Hola e, 2000 1512€9 8 Aot 2015
=
[}

2) HAGAE IZ7HEFE ZAAGNLAZE(UNDP)S 20008 71+ AR
(Human Development Index: HDDE Ew2 EFa9tt. A= (High Human
Development Country)< ©] A7} 0.8000]%, 7B =’4=(Medium Human
Development) 05110]¢0o]™ 1 o]t A 7Rk (Low Human Development)
o2 EFAUTLE olg e EHE oldte HIEMAANE FU3A HEHr)
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<9 2-2> 199 A Fx

il

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2,000
1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100

1,000

2000 2001

-l HEYHTE

77|

A= A A28, National Accounts Data, 2016.

ol =7} WA
o Aol A9 1949

20001 9] 3851 2ol Hla 18.8%

Azxd A

<7bekelaL

——101E HEY A EEIIA HYE

W
[=T =}

-4.0

2 o] A EW oo <iE 2-2>¢F 2
AARAIA = 20159 45772 2
3, =gl 4762

N4 63297 2 328% S7bste] Ao mlal FIAE Frel
A% g9 5 Atk AALTE 2004 s6eelol v 20154
= 7899 2 39.3% ZrkarR ot 1008k elt uAA Easi
<E 22> 1909 AzY AARATA Fol(FATAM)
RRE: I A
FE AT | e | 199 | oo 199 |
2R | CEE o | FEE  mppg | BEE
2000(B) 3,801 6.18 476 444 o6 217
2005 4,229 413 057 3.54 61 5.23
2010 4,052 6.95 633 6.21 67 4.07
2015(A) 4,577 2.16 632 1.03 78 4.64
(A-B)/B 0.19 0.33 0.39

A& A A28, National Accounts Data, 2016.
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AMul =g o] A9 ofefe] <3 2-2>oA dER do]l ofE Ay
of wa] AojgrRrb 2tk 20009 1919 AH| =g AARII7EA] =
6,716 1 1o, 20150l = 7,6932 1= ¢F 14.5% F7tete] A=Y

o] Aok Hld FES Holal itk

<Id 2-3> 190% ARjay AARIE7ER] Fol(AAl Bt)
10,000 8.0
9,000

8,000

4.0
7,000 3.0

2.0
6,000

1.0
5,000 0.0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

w1 Q1S MH| &Y 2 EF I ——10l2 MH| A L H I SHE

2L g: M A3, National Accounts Data, 2016.

<HE 2-2>0014 B F Rl It SAGARE Yiro Avny
Aol 7% 201596 2353028 2 20008 2] 17,668 2ol 1] 3
332% Z7hstgon, AATEAd=e 1,803@E oA 3,0R2Ee R oF
682%9 =& F7HES BAth AEae] A4 dgde o
20000 23120l A 20159 409€ &2 19T AH]~¢]
217 50% ol AA F7FskATh

u- R e



<R 2-3> 1999 MMl A AFEFIEA] Fol(EAEA )
Azl = N = A 7N =
T 1919 g 1917 g P
B | CPE  moprn | P asppg | PRE
2000(B) 17,668 3.6 1,803 4.6 231 5.0
2005 19,778 4.8 2,117 9.8 271 4.8
2010 20,731 2.3 2,583 9.0 339 6.4
2015(A) 23,530 2.3 3,032 2.8 409 9.8
(A-B)/B 0.33 0.68 0.77
2L g: M A3, National Accounts Data, 2016.
vpA o 2 1909 Y AEFIEAS S 2000 o] % 2 W

7 ) v e w3 Azge Anage] 4
Eol 1919 AAGDPY AFEIN} v FRe molw gl

<a¥ 2-4> 1909 v AAFIPHA Fol (A A ")

1,000 4.5
900 4.0
800
700
600
500

400

15
1.0
0.5
o 0.0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3

g

2

8

1

8

QI Y TR 19l S Y HURIIIA HTE

2L g: M A3, National Accounts Data, 2016.
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ojf F7b dHEAERE Ry ofgfe] <x 2-4>9F £t}
Aol A5 1909 e AAF/PRAE 20009 o] F AEHo=
Ardta e 2Ee vEbdich 20009 6072 9" Azl 1
AF FH AARIIAE 201590 o]HTE 69% e 565 RS

M =g=ap A7je=e] 7
20151391 Z+7} 21.0%, 23.0% S 7Fakih

a1 19T

<E 2-4> 199 Y AAFIIMA] Fol(RHTAE)
REE TR AT
= BT - S I T S N IS T I
e NI = N e N
2000(B) 607 1.0 329 2.9 174 0.0
2005 609 -0.8 344 1.2 182 6.6
2010 545 0.6 361 0.7 206 4.3
2015(A) 065 1.6 398 2.0 214 3.2
(A-B)/B -0.07 0.21 0.23

2L g: M A3, National Accounts Data, 2016.
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201590 12871 0% 9388 ZFAsATH.
A= FAA FUS YedittE Aol iAol Fo7t das
th Ed 5 Edo o] &
of @Wol FAHNI, HITde 5389 S SHRT ojug A2
A2 AFE A=A g ZAHQ FHe] Fad F Utk HAAR
1990 9] AA Hir E53EFY & 99U R 201599 12872 ]
Bt 29% F7hgk ol th

o
)
N
i
o
i)
L)
r>~1
=
)

i)

o
fru
—
<o)
O
S
2y
=

<9 2-6> 539 Fol(AA Hit)
@l A

160

140

120

100

80 1 ] M
40 ENEN

o NN R

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

PPl PLLLLLLE
F L LLLLLLLL L

mEHA SAHFA @HAFE

A5 AAA AR A 7T, 2016.

4) dutom 7t o] 552 W= SsEdd 9= Ssade Fo
= 45]‘4 = Al /‘}%Q AAAA A7 9] 25 = A 5 AH(resident),
H] 7| 2} (non-resident) 2 T-E3}1 Qo Z o] IthE AMEsHSA.
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H] R&DFAF H]F o Fol& vepla e, 4 59 R&DFAE
2000 o] F s Frbete] 2015l AA GDPUHH] 1.17%%)
t}. GDPUIH] R&DFA HlFE =7 dddAdz & 2o]l& Ho]
A e, 20149l Axl=el A 1.68% o TR EAE S
056%= M=o dAuk FFee n A Rt 53] A/EaS
GDPWH] R&DFA HlFo] 2014de] 0.14% % AAE T2 10%
ol E3stdth. =3 GDPUlH] R&DFAF HFo] H3] F 713
A= B A== @ A= GDPH] R&DH T2
201432 745 20003l wl&] 23] FadkA

i)

N

fo

<219 2-7> GDPWH] R&DFAF H|E F0]

e
1.8
16 — —
14 —o~ . ——
1.2 — =
1.0 —ar : -
0.8 L, S,
0.6
0.4
0.2

0.0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2005 2010 2011 2012 2013 2014

o HABE — WEF -e- LT MR

A5 AAA A EA7] T, 2016.
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A3 F ANRAER BALF
AlAd ANRE o) & o] 8F =9

ge dadTsel AA4ge] Fag adoz AIHHARS

ABgor], FHE AANHALE AAR B TN FAA

L
gog worst 4= 9t} Romer(1987)= AFE3te] Aw7F A4rshs
o

S
WA ERA D4E 8 D AFHeR Qe F

A Zitkar Bktk Yolrb Bougheas et al.(2000)S Romer(1987) 2]
RS FAFste] A HARGFE BY Wl o zs AL3
DRAREN AL ko] BAE Fotetdith 53 o5 ARSI
Aol mAN &S FaAZtE 7HE shel] R¥ES AL S
ALS 7 AL o] o gho] Romer(1987) =2 ¥ H-33l7] QA= 114
08 oAt o2 A7 dasita 8 4 g

K3
s
=
l
b
I3
=

omer(1987)2} Bougheas et al.(2000)¢] R&o] A

WatE ASPARY @ALINE AR datn, ov

SA5 A AR Y] AAH ZaE detste Al vl¢
of it web AAGG deHe FHety] A% M= AT
HApEo] Hadhd, AAAELE &9 of= N2 AAAY o
EHo g st o A, FAgEe dd ot

o i
i
K}
X
>
N
=

o] AR WAL e

=

=
Ayres(1953), Arrow(1962) ¢ AFE HIHOoRE A &HHoZ =9



A wp gom, oed wWAN AZH Ans} wad Wi @
oot B4, AAAEL FFEAI} E Hopur Am L

# A tH(Griliches, 1992). ©]°] Bernstein and Nadiri(1988)+= o] 2] %t
s a It S]] ol AR I A, AP LN T
g o4w udE davk v st AR, AAAES =R
71999 vl &F+x2E /WA 7t Levin and Reiss(1984), Jaffe(1986)
v AR FHEHATE 57 B 7199 aARES HAAA
ko) 7]eddtta W adtar 9tk o] Romer(1987)¢ Bougheas
et al.(2000)8] ARG AAAELS I = A= Fo& 27
g vk vpAge R AR ZF 7 W as ke AAA '
s Tl AAE s vE F Ak Arrow(1962), Becker(1962),
Lucas(1988) 5 WAA &9 (endogenous growth model) S -8 3k
LHA AT AES ST ALY 9T Axsta vk 1
H} 7)o WAAAS ntgo R A FEAEe] Fats BEAE
Bougheas et al.(2000) &< A& A-ALHe] AALS 183
A F3 A7 EA 8 o] E A= Romer(1987)¢} Bougheas
et al.(2000)9] A FEFS HIFO R o] &4 HEAHdS 4H, AAAE
= M2 A PR E 2 a1 gt

Romer(1987)°l] o]stH Hi3ste] A HF4 = Alg4 o
Aol glom o] AR FHsE obgle A ()3 #rh

o

(1) Y(L,x)—L/R g(x(i))di (v: A4 L =5, 236) SUHFHUE)

_ 91 - ,i',‘-.: ri 1_]|
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9 Romer(1987)¢] o]&%4 =95 #HES2 Bougheas et
[e)

al.(2000)> R3S %F/Hx—q.(dynamic)#i st A}3) 71

f
i)
B
e
o

NG steratgith o2 A 4 @eNMe] HEFE @)l o
&9 4 G5 ol AANHARY G52 Ebd nYu§L Fo)

o] wj, X7} wHAE & T3 ¥ A d(balanced budget)S
Algstn x7] ARAE(G)S 0, 271FYHF©2)e] €A4sitha 714
st AJLkAl= ofgle] A (6)& Fulststs Aol AWHskA frh

Ao A (605 FHgste A9 14 dexds FFoEH

Bougheas et al.(2000)2 ¥ FTFFAE(r), THTHFIEL] B

2 (M) 59 Romer(1987)2 ¢ A&Estis59 43S 79

Ak EJE ol52 HFAHOE ARSAAEI FIIAEAET e

HAE Fotatr] 98l ofdie] A (N Zo] AEFHS FE&% &
3

B R Fal F Ag 2k P RAE EEsAh

0

o
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st f(r)et F7178 A
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A2 A AH A

rie
i
me[_a’
2
=
rot
i
ol
2
rir
Lo

A o] wAEd Tt o]o] Levine and Renelt(1992)+ 7]&o)] A&
W o tiste] AR S F8 77 A (robustness)

L

=2

flo

filo
iy
o
ol
i)
S
v
J{m
ol
o,
i
o,
Q,
-
i
ft
o)
O\l
[t
X,
filo
ro
o

N

ALY AFEANA A E5H 1 A
SHAH 9 A ol & Leamer(1983)0] & A<kl HF 3R
Y dFygor Edtyojof = WS (i-variables), 574 <ol A

T AR ALSE Y 24 WS (m-variables), 38R =

)
o @
B

1m i

WG (z-variables) & =23 Wo AA% & ZHH5(m-variables)?
A =S =8 AW (z-variables) 3| AAFY A9 2 F
amels AAss wolth. o] w 7AW (z-variable) e 3|74
F7F o] W9 E Yoy S 2A Kshe o= dddrh

(fiscal policy indicator), =rAlF< % 7124 9 = (international trade
and price distortions indicator), 342 % A X|(monetary and

political indicator)s ¥ T#E ¥ Wolt), ey o] WS

ARG WA= GG oS o 2H WP EAGAE, FAM
JRA As grEe Wt 2AMS AR Fepel

xslth o
<¥E 3-1>% Levine and Renelt(1992)7} #AZ3st9 9 ZA A A Ao of
Sk Aigo] BE2&8 Yo 9
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<3 3-1> Levine and Renelt(1992)2] robustness?d 4 4 3}

HERF Her Robust/Fragile
GDP tiH] F F2 H5(%)) robust
[-variables | 271d% 44 GDP(&2) robust
(2FEF) | A FHFE(%) fragile
7% 58 F7HE(%) robust
HAREAZE BF(%) fragile
F ARAE(%) fragile
AEAEHF(Hd D wE AL, %) fragile
AE SAE(%) fragile
GDP tiH] % 9] 5(%) fragile
Z-variables GDP tjy] 2:9] 1] Z(%) fragile
(A8¥)
Leamer’s (1988) 7H*=] 4= fragile
A e =] fragile
Doller's (1992) 2 A3} o =X 4= fragile
Pt A& o] &(%) fragile
U AEF7HE (%) fragile

Z4]: Levine and Renelt(1992)

e AHEA AAES T EEd HSEEES E839
Bougheas et al.(2000)> A&l =2, d3} 53 22 AR HH

Aol MAE JFL AN o E

rlo
—
D
=.
=]
(@)
Q
=]
o,
=
(@)
=]
(e
=
—
do)
o)
N

o] W S(i-variables)9t A ZFHAE S A Ge] AyHa=

313

n#stgEd, o W BgH A NHARLS ¢

r
Q. Al
o
OH
oft

A (telephone lines)¥} 1,000km B ¥ 7%= =2 (pave
Ao A AFEH AFEYH S vlE KL= Ao B2 Aol w
204, B A7 AXAE S dH AL HHAE o2 uletslal

vk Zweld o @40l Fha @ + Ak

o



Yugst BHRE

T

1=

A 4 %

AlAdEHEY

FAZ FIdolgkrt. 18} Levine and Renelt(1992)7} 74 A A &

= 3

d
s

o] gkt £3] Bougheas et al.(2000)2]

A3 A} AL 23 A

—_
file)

J_,mo
o
el
il

T
o

o
X

bl glof olE

she

ol
-1

Ag o

£y

R4

3t} (Greene, 2012).

7]

©
=

fr 173 (flexibility)

o]

0]
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5

%

13_]:

ol

w olg s gl

X'.B+Z a+te,

®) Y,

el

(constant term)

5}

PN
T

}E‘}

-
R

o}

JF(error term)= UERATH

ks
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o2 Z'.ax ime /NH5E AW (individual-specific variable) &

ERRE, of WMol SAel met ARl AsE Ry Hels

e 3] 7 8 (pooled OLS)S Ag3l:= Zlo] A dlst

effect model)o]l # s, X, o FH4A &

23 (random effect model)S Alg&3st= Zlo] wigzsict o] df

Durbin-Wu-Hausman? A (¢]3} Hausmand 4)S S8 Z7F 2=

548 Ad54de= g 4 =, ofd 4 (9+ Hausman@ A
o] AAESAHFS e

- 28 - ] 2



(10) Y, =al, ,+3M, i HAM? -1 T0Z+Cyear+e;,

v, = t719 i57t BAAAEFEEA 199 AAGDP, 7+ A Y-
o 19013 AARIMI Aol 2a3ks AFESH. I, & Levine
and Renelt(1992)7} A A3+ ¢t—17] i=7}e] AW

1 GDPUIH] A FAH|F, Z 535 7] H(primary school) A&,

<= (i-variables)©]

15w 57| H(tertiary school) A} 8t&ESo] ELIHTE M, > t—17]

@1ﬁww41~4LLT1ﬂaWﬂ%gzzﬁe%2ﬂﬂs%zmg

=2
0o
S
S
3!
rL
K

3t (error term)©|t}. obdf <3
£

EEECIRESY

AFEEF Ay e AREA
1919 AAGDP
Z& 1918 A% AABI}7LxA] o = World Bank
2= 199 Au| g AAR77EA] 9 (20109 7)) OECD
199 ¢ AARIIEA
GDP ﬂiﬂl ZF T2 vF % IMF
z5ug71# AgE % UNESCO
g DEwL7) B A e % UNESCO
1 2= 1913 R&DA = = UNESCO
2] 2] A} ﬂ%@ﬂ* EEAA & AT A 9 T NSF
E35Ed & AT A 9 3 WIPO

5) 115 u%7]#(tertiary school)& UNESCO9 ISCED7|#9o] wz} Level 5%-E]
Level 8714 & on|3lH, o] tstEd A o] A4S YEelAT
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Al 2Hd ZBHRE R 72

B oATE 2A5EY ARE 8857 sk FATTFOIA A
1919 2=GDP

S} 7 el 199 AARIAE AALSAT OECDY =7t
S5 &5 UNESCONAM = Zeus7|3 AsHE, i1

o AsE 5 wsus Az A4A4RNE RDFEA
AEE FEPor], GDPHY] F F4 wFE IMFY AEE AHgl
Arh ARte R ANARASE F AN SR AA Fob 55E
e YIS AHNSE) T A A A A 7] EWIPO) o] A
2 Bgsa nok AT WL 99 <E 4-1>olAE H T

54 dxoA A5E AT 5 (e 254 59
EAZ st £ AHgE HFT HEAE
(unbalanced panel)& Zt=t} EA40 AFEE F7ME AASHE O Q)
o] ojugt Z7tE EABoF st=Hdl did FHLE = U|E
AFENA A A k7] wiTol, AP /A5 T 193
AAGDPe 7t Abd 7R EASHA e
7he B A A ALedh =3 mAwTE 2 A w7 5 BAA

T A A ALl Aol AL
H o=7bE wdgAlel wel of < 4-2>°] FEAISA

rr
007
4
ofk
B
1
-
BN

lo
—
r o
ofl
(1t
w

- 30 - A E -“:i- 'I_']i



<G 4-2> 24U wTbE S

R )k A A T =
Argentina Albania Mauritius Benin
Australia Armenia Mexico Bhutan
Belgium Azerbaijan Moldova Burkina Faso
Canada Bangladesh Mongolia Burundi
Chile Belarus Morocco Central African Rep.
Costa Rica Bolivia Namibia Chad
Croatia Botswana Nicaragua Cote d’lvoire
Denmark Cambodia Oman Ethiopia
Estonia Cameroon Panama Gambia, The
Finland Colombia Paraguay Guinea
France Congo, Rep. Peru Malawi
Germany Dominican Rep. Philippines Mauritania
Greece Ecuador Romania Mozambique
Hungary Egypt Russia Nepal
Iceland El Salvador Saudi Arabia Niger
Ireland Fiji Serbia Nigeria
Italy Georgia South Africa Pakistan
Japan Ghana Sri Lanka Rwanda
Korea, Rep. Guatemala Swaziland Senegal
Kuwait Honduras Tajikistan Sierra Leone
Latvia India Thailand Sudan
Lithuania Indonesia Tonga Tanzania
Netherlands Iran Tunisia Togo
New Zealand Jamaica Turkey Uganda
Norway Jordan Ukraine Zambia
Poland Kazakhstan Uruguay
Portugal Kenya Uzbekistan
Slovenia Kyrgyz Rep. Venezuela
Spain Lesotho Vietnam
Sweden Malaysia Zimbabwe
Switzerland

Trinidad and Tobago
UAE

United Kingdom
USA

F: 1) 1999 AAGDP, 74+ AAREHAZY, Avz=d, &

F8T gl W Adage.
2) EAFZE D A FHAT W B o5k TE BN A LA L.
4

3) @7ke] wATA

yol 199 AR AEE

BRHE UNDPS QIZHAEA S=(20009)8 71 Z2 02 BFHAS.

A= o] AF7F 08000178, MLEA=L 05110 1H UmA = AAL=.

,31,
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2 37 HAGAERE Z AolE YyERL vl o2 1909 R&D
AZqe 200599 FHEP B2 BT Gz SRHYE,
AR o A= 16498 oy MAEid=y Aqd=S 22t 0149
2, 001294 = A At}
<& 43> FHEN R ARy Y x2eAE
e
o a5 HAF | AT | AL
T
30,635 4484 748
o} J z] o) s y
1915 AAGDP(E#]) (20,125) (3,510) (493)
4216 634 65
o} 3] \BZAR=] ©) y
9 2 o 18,980 2,190 331
11 Al g AARAZRAED | (asar | (16o0) (225)
1
1919 59 A AR () R I
GDP djul % %4 ]5(%) e R R
AT AT o | 9 | 669
g | eI ARRCO @9 | o | 69
=0 : :
o N 274 1 0.03
e HVlE = 1 <1.;5> <8.23) (0.02)
2 =E=]==0 I~ 173 120 025
A A AR | SeiEsl 1D (1.06) (1.04) (0.64)
164 0.14 0.01
EZ H T©) .
1913 RRDFA () (1.30) (0.15) (0.01)
22 (N) 446 587 954
2 1) F&WSe] AAWFE 20108 71Ho] 7]
2) AAARMSE 3zl 2EWsoln, 1919 R&DEAY BEH0] A4 A%
33570, ANEEA 22170, ANE=E 110
3) o7& =AM Fob EHEY S AT A W 9
1 © 11
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ZaWs 199 42GDP(Z 1)

B 5 g @ @) (&)
3 . Pooled Fixed Pooled Fixed Pooled Fixed
Arge OLS Effect OLS Effect OLS Effect

0.950" 0.655™" -0.675"  0.505" -0.725 0.351"
(0.292) (0.076) (0.328) (0.078) (0.451) (0.111)

0.141™ 0.012 0.114 0.016 -0.104 0.003
(0.065) (0.012) (0.080) (0.012) (0.086) (0.020)

1.011" 0.108™" 3.057" 0.162"" 0.553™" 0.136™
(0.114) (0.034) (0.127) (0.035) (0.118) (0.042)

1.180" 0.225™"
(0.053) (0.024)

0122 -0.015"
(0.010)  (0.008)

0.641"" 0.109""
(0.092) (0.020)

(0.030) (0.006)

1.796™" 0.281""

R&D% %
A 0.066)  (0.049)

0312 -0.039"

R&D¥ A} 7] 3 &
o 0.016)  (0.009)

-0.047 -0.015" -0.032 -0.007 -0.040 -0.019
(0.060) (0.008) 0.077) (0.009) (0.071) (0.012)

7.082"" 8.126™" 7.243" 8232 8.340™" 9.038"™

443
(0.092) (0.027) (0.107) (0.026) (0.176) (0.048)

Hausman Test(Chi2) 162.53"" 124.54™" 79.87"
R-squared 0.6950 0.5235 0.7064

within 0.1363 0.0801 0.1171

between 0.6589 0.3598 0.6499

overall 0.6754 0.3868 0.6658
rho 0.9926 0.9934 0.9919
F 841.97  30.38™" | 269.27"" 1677 | 332877 10.88™
N 1,287 1,287 1,287 1,287 567 567

F: 1) *** p<0.01, ** p<0.05, * p<0.1
2) B35 e HFEAE UEN

+ R
- 35 - '“‘_E —T -1

=



Al 2 A AdE 24430

Ay A
it

5-2>¢F <

Ay A
it

olg el <
o} Au] 2

23}

W

I

e T

=
=

L
= E

Bloh, Aul 2ol A

Lo L R Ll =t ]

Ho
i

S CRERE!

70147

Fars 7e] o]

S

Al <]

el
oy
<!

i/
_.ﬁo 1~_/|
= 2
N
= <
[al
A o
° T
w
X oF
~ Mo
I~
= A
o
CEC)
TR
%)
el
1| K-
T o
TR
o B
T
B P
<o N
b
o
Z t
o A
N

B

o
o

el

%0

o)
oF

&
o

o
ﬁo

NeAns} AuHoR Hoj FeolA

oz %49 sAs Gy

,36,



E'_:l] o] 7OL

3

A

S|
aS|

=7

7 R&DF ARl o]

1

k9
pul

A AGE AL, AG7Ie/NE Sl o

a5 2

p—

0

oy
Ho

il
4
Ao

oA }st7]

B
_ZTI

th

ok

A Ee

o,
A

N

ol

o

<

)

olug} o

cn
2
oI
N

H

17 sla A

3]

™

el

3|
“

1

;OL

. w0l

ol A& A

3o ) o]

=

AAFZ7}F
A 2 2p ol whF & v}

be)

A

4
| o2 2de=z A g

aﬂa
At A 2
A=

=

s} shojE T

A=

"

3% R&DFAH

_,AO
o
]
o}
HJ

o}
oF

W

%0

o

N

)
il

—

B
_ZTI

)

fvze)

il

ol

,37,



A 3t

-

F ek meA Axgd F2

#7b Ausglew
#}7p AA

3

Aol &

2

=
= T

CEEE
ool dades o

U R&DF A9

PN
T

T Atk whEbA

E
i
i

a1 E AR

B4 ol A

R

A Ao A

A ¥

&

S
&y

=
=

7}

=3
aL

o

,38,



< 52> 1909 ARy AEFA =4 A
TEHEAT 1909 Az AAF A (E2)
. ] ) ) 3)
EXEE:
3 . Pooled Fixed Pooled Fixed Pooled Fixed
Ehiiby OLS Effect OLS Effect OLS Effect
0.231 0456™* | 1468 0348 | -1.176™  0.385"**
= FAHF
(0.374) (0.076) (0.395) (0.076) (0.448) (0.103)
i ) 0.345"* 0.018 0.282"** 0021 | -0.179"  -0.003
279 AR
(0.078) (0.012) (0.089) (0.012) (0.089) (0.019)
i 1.510" 0.061° 3214 00977 | 0827 0.093"
LEALE7|H Aot
(0.145) (0.034) (0.131) (0.034) (0.120) (0.039)
o) 1231 0212
SolEm 0074 (0.024)
T -0.136™*  -0.024*
e = }\\__T‘?f Al = <}
= K 0014)  (0.003)
1L.021™  0.103"
E8%49
(0.100) (0.021)
. . ~0.227"%  -0.021"**
5829 A¥F
(0.032) (0.006)
18527 0.320"**
R&DE A}
(0.070) (0.046)
S -0.324"*  -0.050""*
= A O 5
o 0017 (0.008)
-0.066  -0.033" | -0.046  -0.028" | -0074  -0.047""
=&97 gn
0.072) (0.008) (0.083) (0.009) (0.071) (0.011)
48037 60527 | 48757 612577 | 63477 7.046™
T
(0.119) (0.027) (0.129) (0.025) (0.173) (0.044)
Hausman Test(Chi2) 165.56" 149.70" 86.60"**
R-squared 0.6599 0.5658 0.7232
within 0.1021 0.0647 0.1417
between 0.6227 0.4092 0.6556
overall 0.6258 0.4143 0.6844
rho 0.9949 0.9953 0.9938
F 58752 21.88"" | 31345  13.32™* | 303.38"" 1354
N 1,287 1,287 1,287 1,287 567 567
F: 1) #* p<0.01, ** p<0.05, * p<0.1
) BE e HELAF LY
¥ =
-39 - A =1



Faus 1915 A2y AARAH(E)
BARY 1) (2) 3)
3 . Pooled Fixed Pooled Fixed Pooled Fixed
ARy OLS Effect OLS Effect OLS Effect
0972 0810"" | -0.822"  0627™ | -1106™  0403™
5 FApuE
0.330)  (0.080) 0.365)  (0.082) | (0.500) (0.107)
i ) 0.197"** 0.014 0.169"* 0.020 -0.099 0.005
25WE7| % A%E
0.067)  (0.012) (0.085)  (0.013) | (0.091) (0.019)
i 1095 01437 | 3.365"° 0210 | 06677 0138
ERE71H AtE
0.121)  (0.036) 0.137) (0037 | (0.126) (0.040)
) 1324 0.280"
37| =T
0.059)  (0.025)
G e s -0.139"  -0.027"
T = " Y
" 0011)  (0.003)
. 0.675"*  0.110"™
58 %9
0.097)  (0.023)
. . -0.147"*  -0.025""*
5529 AFY
0.031)  (0.006)
2009 0.326™
R&D% A}
(0.073) (0.047)
R&DE A 15 4 -0.353"  ~0.045""
Al
o 0017 (0.008)
-0.028 0.008 -0.013 0.017* -0.020 0.004
FE97] ool
0.063)  (0.009) 0.083)  (0.009) | (0.075) (0.011)
) 6.227"  7.341"" | 6408 748" | 7.659"" 8393
ek
0.103)  (0.028) (0.119)  (0.027) | (0.188) (0.046)
Hausman Test(Chi2) 17271 132.16" 88.46""
R-squared 0.7158 0.5389 0.7209
within 0.1859 0.1011 0.1518
between 0.6858 0.3814 0.6707
overall 0.6947 0.3989 0.6763
rho 0.9929 0.9937 0.9936
F 893.18""  43.96™" | 297.31""" 2164 | 33279 1467
N 1,287 1,287 1,287 1,287 567 567
1 1) #* p<0.01, ** p<0.05, * p<0.1
) BE S EFOAE Ve
¥ g RR, ]
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<E 54> 199 9 AAFIHA A A S
TEWUF 199 v AAFIHA(R )
B g 1) (2) 3)
A ] Pooled Fixed Pooled Fixed Pooled Fixed
dgvs OLS Effect OLS Effect OLS Effect
0.642™* 0.138"™ 0.252 0.092 0.840™" 0.218™
Z FAHF
(0.175) (0.067) (0.177) (0.066) (0.268) (0.103)
B _ 0.010 0.011 -0.005 0.014 -0.046 0.016
27| AEE
(0.037) (0.010) (0.038) (0.010) (0.054) (0.019)
L 0.864"" 0.038 1.284™ 0.057" 0.600""" 0.037
LS| ASHE
(0.072) (0.030) (0.066) (0.030) (0.085) (0.039)
_ 0.199™" 0.089""
8} 7] &=
(0.031) (0.021)
) i -0.014™  -0.010""
}3) =T AF
(0.005) (0.003)
- 0.295™* 0.015
535 &4
(0.047) (0.018)
0094 -0,
535 Axd 0.09 0.005
(0.015) (0.005)
0.318"™" 0.157"
R&D5F#+
(0.053) (0.046)
. -0.043"™ 0,024
R&DFAF A&
(0.012) (0.008)
-0.011 -0.008 0.002 -0.006 -0.001 -0.015
=517 9|
(0.037) (0.007) (0.038) (0.007) (0.051) (0.011)
_ 5.222"* 5.698™" 5.246™* 5.751™* 5.350""" 5.854""
e
(0.053) (0.024) (0.054) (0.022) (0.108) (0.044)
Hausman Test(Chi2) 57.25™" 64.86™ 21.98"
R-squared 0.4170 0.3877 0.3328
within 0.0235 0.0088 0.0387
between 0.3743 0.3658 0.3278
overall 0.3781 0.3350 0.2841
rho 0.9753 0.9773 0.9691
F 142.99"" 4.64™ 119.50"" 1.71 3852 3.30™"
N 1,287 1,287 1,287 1,287 567 567
0 1) = p<0.01, ** p<0.05, * p<0.1
2) B35 2 XFLAE YUEY
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<3 55> =7F BHEAE 109 AEGDP FAZ2 (=)
TEWT 1913 A-GDP(Z 1)
BARY 1) (2) (3)
A ] Pooled Fixed Pooled Fixed Pooled Fixed
AR OLS Effect OLS Effect OLS Effect
-0.167 0.605" -1.023 0.080 -0.755 0.509""
F FAE
(0.614) (0.126) (0.767) (0.125) (0.461) (0.127)
N 3 0.336™"  0.048™ | 0.637""  0.070"" 0.075 0.022
25A47| % ASHE
(0.084) (0.017) (0.102) (0.020) (0.063) (0.018)
L -0.195 -0.069" 0.554"" -0.041 0.006 -0.054
TS| A
(0.120) (0.037) (0.163) (0.040) (0.100) (0.034)
B} 0717 0.162""
He e
(0.048) (0.021)
_ . -0.058""  -0.013™"
H s AuT
(0.007) (0.003)
} 0.881" 0.025
58&4d
(0.158) (0.034)
0222 -0.004
58 Ed Awd ) 000
(0.040) (0.008)
1.068""  0.228™
R&DF A
(0.061) (0.036)
. -0.164™"  -0.028""
R&DF A Al
(0.013) (0.006)
-0.100  -0.036™" | -0.050 -0.024™ -0.045  -0.029"
697 dvl
(0.064) (0.010) (0.096) (0.011) (0.044) (0.010)
_ 8624™  9610™" | 8877 99677 | 9242  9.806™"
e
(0.179) (0.055) (0.227) (0.044) (0.179) (0.056)
Hausman Test(Chi2) 60.16™" 37.81™ 4.07
R-squared 0.6610 0.3213 0.7228
within 0.2183 0.0534 0.1985
between 0.5583 0.2532 0.6002
overall 0.6321 0.1618 0.6744
rho 0.9919 0.9921 0.9905
F 16217 1843 19.95™ 3727 192.25™  12.09™
N 446 446 446 446 335 335
2 1) = p<0.01, ** p<0.05, * p<0.1
2) #5 e BEOAE UBhy
T 2 11 =1
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<G 56> =7F WHEAM 199 AZGDPA 84 A = A =)
TEHT 1913 AEGDP(E 1)
BARY 1) (2) 3)
A ] Pooled Fixed Pooled Fixed Pooled Random
dgvs OLS Effect OLS Effect OLS Effect
1.225™ 0.633" 0.904"" 0.614™" 0.657 0.135
F FAE
(0.271) (0.090) (0.292) (0.096) (0.495) (0.165)
) 3 0.232"* 0.008 0.107 0.007 0.182 0.044
5% 8 AGE
(0.077) (0.014) (0.085) (0.015) (0.166) (0.036)
L 0.613™" 0.101™ 1.885™ 0.295" -0.194 0.287""
WERST|E A tE
(0.188) (0.051) (0.153) (0.052) (0.197) (0.091)
) 4,900 1487
8} 7] &=
(0.383) (0.136)
} _ -2.829""  -0.742""
B} E=w AN
(0.369) (0.080)
B 0.679™* 0.138™*
535 &4
(0.095) (0.028)
201827 0035
535 Axd 0.18 0.055
(0.032) (0.009)
8.108"" 27017
R&D5F#+
(0.739) (0.424)
. -7.806™"  -2.115"
R&DFAF A&
(1.032) (0.478)
-0.054 -0.014 -0.011 -0.001 -0.046 -0.025
T892 gl
(0.072) (0.011) (0.080) (0.012) (0.122) (0.023)
) 6.614"" 7317 6.756"" 7.383"" 7.230"" 7716
e
(0.086) (0.027) (0.093) (0.030) (0.236) (0.157)
Hausman Test(Chi2) 36.83"" 24.56"" 7.81
R-squared 0.4209 0.3032 0.3989
within 0.2323 0.1206 0.3111
between 0.4438 0.2612 0.4110
overall 0.4037 0.2724 0.3544
rho 0.9833 0.9835 0.9757
F 12582 37.97™ 69.26™" 17.20™ 40.62" 98.40""
N 841 841 841 841 232 232
2 1) = p<0.01, ** p<0.05, * p<0.1
2) #5 e BEOAE UBhy
¥ 3 11 =1
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Abstract

The Impact of Intellectual Capital

on Economic Growth

- A Cross-industry and Country Development Stage Analysis

Dong-Geon Im
Dept. of Agricultural Economics and Rural Development
The Graduate School

Seoul National University

Through the accumulation of intellectual capital, enterprises
produce new products and services to create new demand, and
countries establishes new economic structures to promote economic
growth. In particular, the role of intellectual capital has recently
been highlighted as an important factor in economic growth. This
1s due to the development of information technology and the emergence
of fusion and hybrid industries led by the fourth industrial revolution.

Although intellectual capital can be defined in various ways, the
variables that have been mainly used in previous studies include

research in science and technology, R&D investment, and patents.
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These variables are closely related to the characteristics of
intellectual capital. For instance, R&D investment is an input factor
for intellectual capital accumulation, and research in science and
technology, and patent applications are the result of intellectual
capital accumulation. In other words, each stage of intellectual
capital can be grasped as a whole by analyzing research in science
and technology, R&D investments, and patents simultaneously. In
this paper, the intellectual capital is defined as research in science
and technology, R & D investments, and patents.

In this respect, existing studies have the following limitations.
First, previous studies addressed each variable as factors of
economic growth separately, which 1is inconsistent with the
intellectual capital theory. In other words, previous studies sought
to identify the effect of a single variable such as R&D
investment on economic growth or firm performance. In addition,
since it improves cost structure of the country, intellectual capital
accumulation can also be characterized as a social overhead
capital. However, previous studies failed to perform analysis in
this perspective. Second, due to the lack of national level data, the
majority of studies limited the role of intellectual capital to the
effects on firm performance. However, international organizations
have been providing accumulated intellectual capital data at
national-level since 2000. Thus, unlike in the past, as there are
sufficiently accumulated national-level intellectual capital data at
this point, it is necessary to discuss the role of intellectual capital

in economic growth in more depth.
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In order to clarify the holistic role of intellectual capital, in the
current study, independent variables included research(paper) in
science and technology, R&D expenditures, and patent
applications in the same economic growth model. This paper also
defined the intellectual capital as a social overhead capital of each
country. To this end, each intellectual capital was set as the
stock variables accumulated over the past three years, and the
theoretical background that is used to explain the relationship
between social overhead capital and economic growth was applied
in this study. In addition, the current study analyzed the role of
the intellectual capital by industry and country. To this end, the
industries were classified as manufacturing, service, and
agriculture, and the countries were classified into developed,
developing, and low-developed countries according to UNDP 's
national classification of human development index (HDI). For the
analysis, panel data from 2000 to 2014 were constructed for 120
countries using databases from various international organizations.

The model and explanatory variables were based on the
long-run economic growth model of Levine and Renelt (2002),
which is based on Leamer's (1983) Extreme Bound Analysis
(EBA). However, the paper conducted panel analysis, which is
different from previous studies. The results of the panel analysis
are presented as fixed effect model and random effect model
based on Hausman test results.

The results of the study can be summarized as follows. First,

every intellectual capital stock promoted economic growth. This
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implies that the intellectual capital plays a role as social overhead
capital in the economic growth of each country. Second, the
intellectual capital also plays a role in promoting growth in all
industrial sectors. This suggests that the intellectual capital is not
concentrated only on specific industries but directly or indirectly
affects all industries through spill-over effects. Finally, even if
analyzed by different country, accumulation of the intellectual
capital is closely related to economic growth in all countries.
These results provide important policy implications for the
accumulation of the intellectual capital. According to the analysis,
investment in intellectual capital is crucial for national economic
growth, and it promotes economic growth in both developed and
developing countries as well as low-developed countries. In
addition, as there 1is a spill-over effect, it initiates an
inter-industry ripple effect. Thus, in the cases of developing
countries and the low-developed countries, it is crucial to set the
investment of intellectual capital as a priority of the national
growth policy since the marginal effect of intellectual capital is
very high in the early development stage. As for developed
countries, it is still necessary to accumulate enough intellectual
capital considering the inter—industry ripple effect, even if the

marginal effect of intellectual capital is minimal.
keywords : Intellectual capital, social overhead capital, panel

analysis, economic growth, spill-over effect
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