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o]F A9 2t &5 A} FulEl= Eol vehtal 9tk AR AlEE GRDP
of 235 F3 gel7] wiell, &5 Azte] e AFE Aol & wdsE &
ok FSAE 201090 o] TaMZ DS UAT, ARV ALEA = 2%
om 20009 o]He AG A5 AA S FHA] Be Aoz Helth ¥
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(Figure 1) Real GRDP: 1989-2020

a. Per Capita Real GRDP b. Real GRDP Per Worker
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Note: Real GRDP series are divided by estimated population (a) and workers (b) and converted
to logarithm terms. Standard deviations (S.D.) are calculated excluding GRDP of Ulsan.
Source: The figures are constructed using data from Statistics Korea.
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Sala-i-Martin, 1991). Wb APika
TEoMe A 7 A5 Aak
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=2 A A5 FEEEF =2 gl A = Heckelman (2013) & s F-+
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= %

2= a

A8k 2, Ganong and Shoag (2017) & =0}zl FAv]o] e <d =%}
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el A o1e] 18.7% 9} 25. 6% 7} 24z AL3} Ao AFsla ek F A
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(Table 1) Regional R&D resources and industrial structure (Year 2019)

Ratio of College| Production Portion of
Regions el W(?rke.rs of Patent Graduates to Industries to Total
Organization
Application Workers Output
Total Firms (%) Manufactures| Services
Seoul 10.67 1. 87 5.4 58.3 3.7 84.3
Busan 3.39 0.69 1.8 47.7 16.3 68.4
Daegu 4.11 0. 81 2.0 50. 6 19.3 67.6
Incheon 7.20 0.98 2.2 43.5 23.1 58.5
Gwangju 3.27 0.95 2.3 54.0 24.2 62.9
Daejeon 13.64 3.56 7.0 50. 6 15.2 72.9
Ulsan 5.08 0.91 2.0 43.6 50. 2 25.8
Gyeonggi 15.79 1.81 3.8 48.8 33.2 51.0
Gangwon 2.04 0.78 1.7 38.6 9.3 67.0
Chunghuk 6. 36 1.17 2.3 40. 8 43.7 39.0
Chungnam 7.12 1.22 3.1 40. 5 44.2 33.9
Jeonbuk 3.23 0. 86 2.4 39.4 21.4 55.3
Jeonnam 2.28 0.49 1.9 35.3 29.7 41.5
Gyeongbuk 5.40 1. 00 2.5 36.6 41.2 39.9
Gyeongnam 5. 88 0.97 2.0 40. 3 36.1 45.9
Jeju 1.19 0.51 1.4 47.6 3.6 70.0

Note: Both R&D workers and patent application are per 10,000 population.
Sources: The figures are constructed using data from Statistics Korea.

A AmE o] &e BN, 58 A9 A S7F] <k 50% = 4k Wl R&D
7led ol a4k ZF A} (spillover) 9] 7132 30%, 18]al &=ro 2R Q] As}
7} 20% A Eeka S48tk ek, 7Heg zkge] wEW, fEjvets Akl
2} 13k H G} vlFo] e Ato|rt v=d], 3 o= 71E84lo] Ak Sole] A
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Al (2023) & BAA ARE o83l AP tE HGAE] vlFg Busta e, A
, I8t rleam A (EE, 94, U © JEAEARD ] dE HYA vS
2} 79.0% <+ 77.5%%1 ¥, 18 H)Fo] 7P & A2 29.8%, (Tvl B &)
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Z713H}= Benhabib and Spiegel (1994) 5232 A9 oro.
Aoz Uehdth o9 e Avke R&D FAh} 18t} we] Sud 1ol
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Aghion and Howitt (1992, 1998), Grossman and Helpman (1991a, 1991b),
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A7IM, je A9E HEhlle ldzelth AdlM BE Hge AR sk A5

FE7En: 4,=4,1), R ~] R(t), 283 A=dA(t)/dt. °3llXE E7)

o] FHFels 9l o A9E Alstae A7 Qg s 5 AR dt) 4]
i

(1) 7NERE g,(4)= A,/ 4,0] U3
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2 aw,ﬂ_ﬂr.
2] (2) € P9 gholl theh Alofe] uhe} thst ARG 7T E
ety A, 71 A S A S7FE SFE PIAIA] kAL (S,
¢=1), R&D T A EC] AT F=tha(F, 0<o=1) 7PE3
H, F9AM F718-E R&D Y k3 vlEd o s Wap] doke A o]

a7 Aok o] B, A (2 = g WA 4R 7t H, A

EE5E A IS0l B3EAL(SF, o< 1), R&D F9 dANINELS A5
1

<1) 7Fgsd, 2 (2) = SHAZA (semi-endogenous

7 )
Agme] et gt Ak umnuz ghef g =101 o= 0] ¥ 7]
%;S_E_‘%‘?: R&D _E’_c]):}i], ’2}3&%}\0] 9,]_ 71—7_” th ]t ﬂ:ﬂ. ‘]6_',4—‘,] ,Q]/Kg

e WA ARy} 2 g alole Ao goll tigh Aoz
Z7H8o] R&D ¥Y R vlEAoz Wal=A] (p=1) &
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£ Ry7F 37K ek Ay S7hge] Sl ST Ak new 37}

61»‘5%]( < 1) 7} &olt}. Griliches (1994a, 1994b) & A4 (steady state) 7}

rr

Aaold, 2R WA J9uYe] BLAGA B 4FH 2ASE AN
ohJE ol e f39 WAA 99nge] A8AFHH U we =l 9

ogk=dl, 53] Jones (1995a, 1995b) = 1950t 7] o]F m]FoA R&D #oF
o FAkshe HetAE dAIYES] a7t Tl o S8R, AL
S7heolle A9 W3t giithe AHdS AAlekH, g WA e &
0l = A7Nsta FlAA AR ddAES TSI

Jones (1995a, 1995b) 2] B]=hol] tj-2-5}od, Ha and Howitt (2007) & 4=
2 #3238 (Aghion and Howitt, 1998; Peretto and Smulders, 2002) & #
olo] M= V&R H = thad 2 2o® WHyso] R

i
o

o B
=g
A7 Q= BARE T (product variety) ¢ &4 A =S Uepdth 2] (2) ¢ H
W3A R&D Fle] Fovt v B 5da Felo] 71eA ol ole 7%
FHo] AL th2A £ ol 710t} 2] (2) = 71EREE A Fhor B
AeA AlzE 2wl gtk v, 2 (3) 3 () = AW 33T BlEo] A
ahgo] BFeliAle A 7IEl R 2 Zlelvh Young (1998) 2 AAI7F 48 d=
A tepgde] v sx=], odl wat S A FYe RO R&D FY
o] gejo] TS W& W9l Fo giA HAA 7] Wil Fape] &4o] A
gha Ak 4 (3) e (1) & 7Ive R sk Ad ARRFES (A (1)
2 (2) ol thu]le, o] 24 WA AR wgelelw s]x ity HAPHOo R o] &
& A 71Zsta glom, R/ Qe olF Witk



A9 o443 Fa2PY A 7 A3 WA PRFel 2T AFEA 93

Q= B2 EA AT (L) ol WlEs, & QL] Z Sk AT FEI}
FTE AEE QS Aiske A Adske AFEe] 471 S7kH H A,
webA B B2 %54 g4l (horizontal innovation) & AZFsl7] wiEelth & U
o w @ A7IHCRE QT R HEA R Wele BE g E 5 3
ok S FRIAAE, AN o] SR WS (Y,/4)) Fol L ootk webA
R/ Qe NJ/L,(FA7H R&D AL ®IR), R/(A;L) (E&2 w& oi¥)
R&D A% H18), R/(A;hL;) (F&4 A4AE o8] R&D A% ¥8), R/Y,
(GDP di¥] R&D A& Hl&) o] 2 F th

Ha and Howitt (2007) & 2] (2) 2} (4) & EZ3}= o4k (discrete) AR
g 23 AR S AAste] dikd AR S v, Frkeiith =,

e

Alnd;, =6,+(¢—1)Ind, +olnR, (5

714 Ry R&D FUSR (R, /A,) B (R, /Q,) % BT

71EX B} AAAES AAsHs 2g T3 teFsith. 3 WA f3o 2EgL 9l
ARG Egee FgE Mde] AES Agste] dRAEe] Aghg A
o] 89| B QARG Prkg o] FE FHF3he Hode Alwdgty)
BRI Akt 2y, QIAARRS] FA o] o m=AQl Fxte| ofa) A%t
T AelA Aol7k v, o] HellA WA ZARF e stz EFErh o] 139
27 R-L Uzawa (1965) 9 Lucas (1988) 7F g ld], AZAHLe] 22 (accumulation)
o] A71AAAE AgeiA Hrh =,

:ﬁj(l—uj) (6)

A7 (1 —uy) = QAR kel F48 AR o HSE vepliY = <
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A2 kel &S diEsth dFoA <
0, AT 7le1negT 2o 4 (6

o= A8E F Aok 3

AQHAE A8} [ mgo] e FAR B 5 9lon, mapd 7]En g QA
AHE FAREC o A% Erk

vhH | Romer (1990) 2] 2-5-5 nd8o|x= ZAA|7F At 223 R&D F-5
O FEHI JAAEE F FZo AMgdrta 7Pggitt 71t dE e

3} o] el

=)
o:

-t ®

o714 H'E 71EAE FRlE AAARES YRl (& Vsl &
85 HEIT Uzawa-Lucas®] AAAE REPF} Fa3F Aol 7]a &0l
O1A M WBl} opd QAR AEd] o] AYHTIE Ao 2]
R&D T4 thal QA AHLe] AME vk A2 Al9lshd ¢= 191 7A-5-9] ¢bdgh
WA 4dEE QW (@)% TLe Fee] 7=
3, Benhabib and Spiegel (1994) & & A} E-&
2} Y g2 s E o] AAte AR FHgshe A 1?_54‘@—3 1= AR
ata, QAR A~Fo] &g ALtetA Y (Romer, 1990) A2
Aeehs 582 JHdsk=tl 71 14
Nelson and Phelps (1966) 2} ®ehs Zolsl=d], 15 1SS A28 714S A
g = kela Adcle AS SXgtta £ Benhabib and Spiegel
(1994) & o] 22 ofolto| & Alsatar, o]} vlgo] AAGET 7=zl A
= 773t Lucas (1988) ¢ Romer (1990) & F74= wrgste] 7| Be o33
o] 7 7K a4 oa Axdtka 7Pgsisl
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>
rlo
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oX,
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Na}
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o] 7| A m,(Hv) > 09 ¢ (H) > 05 WS delth Ae M =71< (technology
frontier) & WERM (4, — 4;)€ A=71E3e] AAE vepdch. whaba 3w
G2 A ustst JFrgdr vehde 71 54 (catch-up) B3-S vepdch A
= JPIRASE Tledate FAAAY, Ve1Eee w8k, wEbA
FASEE sk a2u, e o RE B FEY A A5 Ve
&

=
o] B35 galrZlozN 7|34 S gL A5 "t m(H)E o] 2
o]

Mgo] A /A, =g(H) E= A(t)= Ayexplg(H) 7} Hrk
Benhabib and Spiegel (1994) o] W} 7]&Z21 B} QAL &l A3, =
m(H;,)=mH; % g(H;)=gH,, g:m>0Z5 7Fgatd 2 (9) & T3t o] o]

ARARE WMo s Aol 315}.
(10)

weba] QAL 25o] ZlERlEd] viAle E3ks Ve 2R dAAREe] as
2833 A @) 71edst Zatel 41531 avte] 2845 vehlle gt E
o) Aol = (F wiAl ) WprojRich. wef 71gxist mvte] meyel VleHil B
A& gmshe Afolle(m>g), F WA Fof AR 25 F39] Fde &
( | 8ltk. Krueger and Lindahl (2001) & QIAAHE =% S=5to] 7]
& Fske ke Al FEdME #EEAR, OECD s7HE=qt 74
Eedle dFHA dette ASAAE AT 258 o] 2L A Ul
3l ARl ZlEFAdE Fag Y, Vel e duder Fe3 9
& S e F slrke dld e AAETh S 4 (1094 Tl ] AR
7b 2 MRS dsiMe 3 tﬂ&ﬂ ge| ZH7h feshe W,
Ar7lEol 23kl ek = HA o] () o B3t d=siA |
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T Zloth
ool A TheFet AR Tt SR «] nE A ESk=,
(Table 2>& ©o]& Q9 MH|wslu Y} B AL
o 42 B3l AY 1 25 AAede ?:“’3}1%} ?i‘ﬂr. QYA Jgrge
7@l A 7w HEe AFTt H7] o
AT a5 Axls GAAQ A B, ARte
Al Aok weba, AEAQ] A 7F A5 Axjol| #gk gh R&D F
Ao|A] 1 Q1 Zrofof & Folt}h, WA, WA AR 7)Aol A
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(Table 2) Technology Production Function of Alternative Growth Models

Type of Growth Models Technology Production Function (g]-(A) = Aj/ A)

Exogenous Growth Models g;(A) =

Fully Endogenous Models | ¢,(4) =XA? 'R, ¢=1, 0<o =<1

R&D-Based | Semi Endogenous Models gj(A) = )\Aj“"’*lifj, p<1, 0<o=1
Growth Models

. ‘ R\
Product Variety Models gj( A) =\ A;ﬁfl 51
J
Romer Model g9,(A) =¢H
Human Capital Lucas-Uzawa Model gj( A) = ij' Ff: /-ej(l — u/)
Models J J

J 7

9,(A) =m (H)(A;—A4)) +9(H) A
m' (H) >0, q'(HJ) >0

Benhabib-Spiegel Model
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AR o] 1999:3-2019d 9] 21de] AR A5 E FAFACh

A fie] ARsBe] U U4 AmE BAS etk Tt BAY
& Ao FAGAA Aol e FAL 717 ARG nAA L
e RS ATt Utk B AFdAE oE AR AZEA I (perpetual

menton) 4% xﬂ,%-a}oq ARAE ARE FEAAT. F, ARAE A8 A
3|

8
PHun s Agsgon, Ftunsdrt 247 dudl tedte m
Sdsol st AsiAel W15 Fae ALY

7% e gAY SheE A,E 2wl Bao) niel Feaib (TP,
gt TEPE ARRe] 21 ld

-

total factor productivity) & tH-E&HFE A
o7 =xdt}

InA4;, = Iny; — alnk; (11)

7) B A7F A Aol e’ RE 285 X3S}

75 JFeatdnt. 2eiv, 199 AIAE Am 7Pt 54
= ZRlsidon AEgt FHXE A7) el 2019902 A
Hall and Jones(1999) 7} AF&3F w3} Z=ds)m, ?}_] 1995d9] AEAEL
(g+8) 2 AN 714 g9 o= 22 1995 o] = 51d7ke] BExey 7.%7}%74%01
FA el 19999 ARHE ARE 7] uj i, Elzh#% Alatel] Z3E S
03%1—3— *&% FE AlH Zlog gidct
al

gk Ade Aol 2020714
Aol A e GEF vl
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m
011
o rlr
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2 rlr
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= o7} st 7Pg3tk Hall and Jones (1999) 7} thE& o]z} & 4= lth
21 (1) 9] F84¥%= e 2t

Iny;, = 0.837>¢+0.380 X Ink;,, R’=0.873 (12)
(0.171)  (0.041)

te AFAR Foa 0] A& S7HEa glvks s vkt (R
AF FAAE Bl FEA 0 1008 F3 2o}, FT e AFLAR BE T4
7F0.01% 1M BAH ez fojgt Aoz Yepygrt. webr, Ind, Akl AHS-E
a® & 0.380°]t}
(Figure 2)= 2 (12) 9] FH @& 483l 2oz ALkd 29
o a1 9tk £89]7] oldole BE A o] HlmH
< Holtpl, o]|F & o] Bakd wgo s AfEE A7 yeida e, o
€ (Figure 1)¢] 191%/= X} 1919 A4 GRDP FA9= fARl Bk wa)
A, A9 TFPelA = A 58S ok

o 2t 277}
FOW P1eREe 71% Augd] ola) 2PAk o] LE o288 BN B
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o 3 25 AR $3F 2902 A8E sKsel A & 4 vk

(Figure 2) Total Factor Productivity Across Regions
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TRl A v TFPE] A 3 AAFAl= (Table 3)ol] Hud A544H A%
AZets Ryl oz Bty #o] 3 AAdl= Phillips and Sul (2007a,
2007b) (o]8telA P-S& FA) 9] log-t AWMl AMEEAE, 15 549 &=
-2l sl £EE Aske WHS ANSATE § XD TFPE gt 2

=
°o] TEF8R1F Sojaglew Fejdrta 7Pyl

4

Ejt
ajp = (779‘ + a_) ap = N 4 (13)
t
71 aj, =InA4,°13l, a, =InA, = TFPIA RE Ao 5 20S epd
o WA e a, Z5E S 5ol A (idiosyncratic distance) = S ETh v, & &
ZFgolth. P-Se n, 7t vt 22 gl o8 AgEtia 7R sisith
O

Ny = n; + 05 & thzm,t21,0j>0 for all 4 (14)
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9] AA ¢, = ivid (0,1) 2A et Z & (finite moment) = 7FA3 Qo™ L(t) &
ATtsA S7FsFEA Fatol| A EAksls kol al o= Wsle] o] AV|E A
A= Agolth

npx|go 2 P-S= v 22 A4S Aokt

I
log(?l)— 2logL(t) = a+ ~logt + u, (15)
t
AA71A,
1 \ 9 aﬁ nﬁ
ry=— 2i(hy =17 hy = = it
ji=1 1 1
W Z aﬁ‘ W Z 7771‘

>

(Table 3) Convergence Test on Regional Economies: TFP and GRDP

Global Convergence Club Convergence
Global Club 1 Club 2
GRDP -0. 452*** 0.205** -0.163
(-8.659) (2.211) (-0. 036)
-0. 203*** 0. 043 0.711
TFP
(-3.693) (0. 568) (1.586)

Note: t-statistics are calculated using heteroskedasticity and autocorrelation consistent standard

errors.
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Agtat Aol whete SR Wolsols A4 didde 77t vk 1
2y, Aol A It A5 ARpFA| o HAste] 3o FHEAHRE T
st7]= olelg B

Howitt (2000) 2} Howitt and Mayer-Foulkes (2005) & R&D 718+ A2 A4
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, AT AFAlAE GRDP9F TEP 2kel7} vehdth GRDPel d
dys 2H, 8 27 1de 678 A9e] 2=, & 0.205% HlaF
T e FHE W ol AFTH y= 0% 712, wepA ek A5
wAEn. 2y, S 204 47 29 @R FEEAIN AR 'y=07}
712vE 2] @47 Wil H ko] EAs = sk s ofsirial &

=9
th TFP ¢ 9 1& A543 FHEY 28 A998 T3 4 09l 7}7;}

\ o oflt
jZi - ?[o

u

T AES 3 71 Aol A3 4 EHS Aot UeiA] A gEo] ok

H FHE It de v, TFPAA = F 7] S9e] FRs7]le s F

Aol 29 BF aH AT dids] ofd Zlez uehdth uebd Aok

1995-2019\d9] #E-2 AMS A= Andsaivs AR 4428, 5
PS

td
ofk
1o,
2
5\
B

it
nj
4z
S
e
Ky}
i
ol
S
K
S

V. 4 73t



AR S FEe 74] %*E?‘é = efste] Fg

AlnAy, =68, +6InAd;, | +6InR, +35,X, +¢,
with 6, =¢—1, 6, =0 (16)

A71M ;& 71e el g 245 ekl gito] 09 4 e & we
thx 7Ptk R, R&D T UEhn X, & R&D o]9ldl 71t

EQ

EAHF] AL, R&D F4Y jfjt o] t=F A (multicolinearity) A=
©3] Algholtt. aeu 71eAt] J3E PR = fE g SAATR 7Lk
Aol FtRe A Wgshe e e weith A7, ity 7t A
k= tiitE R&D 247 F47]¢
etk olye} /sl Ve TRE UE F Uvk ZIeAAtlA 9] TRl

84
AAE Htdslr] Hell R&D 22)9] A7), & FAFNEIE B FAF7NEHA]
2 TAWIERA R i SHAE ARSI 12

2 (16) o F4elA 713 23 M R&D T, R,
A F7e SHAE AHESITE A AAle 2719 WAH 3R
2} TFP the] R&D 918 & R&D AZ9 H]&-S AFEIth F
= AL g 2E1 4 (1) of] ek 919 oi¥] R&D Q19 Bl &
R&D A& H[&Z ARSIt a8u, ASEAdA Jehubs F 7F4] diskal
R&D T SAA =7 A FodelA

12) A=A afla} HH Z1eArte] B8 dFE vE vk 2y ke AR
. 4%

3} o
£ 2717}k o9 R&D FU3} BEEHA TFse] o) W, o
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(Table 4yt TEP & AF o] @A <129 v]&-S R&D 49| theH
F2 A FAdelth WA, B3 Ade Dumel LR PHe A8

FHAIRIY, Huol T84S 98 Hausman A A3} vt 2383 == o
5 Y] AT Husigith 19 1Y (qu' 2y (2

E5oA R&D FY2 EAFE 'rrJ st TFP 748l &) o 835 vA=
Ao = Yt ol=
ARCR 7|Ztdtta & ¢ 3)\‘:}. B dqe felvaels #3EL e A 3t
a5 AAE AHsprlde A AR el AL dvka Fsiien, ofd
upet WA ARl 71eLekal FEsislnh. 9] A3k o] 22 £

Rt doeka & 4 Ak

e
f
uz2
A
H
ot o
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Vv
[en)
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z
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%
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ox
o
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o
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(Table 4) Estimation of technology production function using R&D workers:
1999-2019, 16 regions

D ic Panel GMM, D dent
Conventional Panel, Dependent Variable = Aln 7FP, ynamic Aane ependen
7 Variable = In 7FP;,
Variables S S
ystem ystem
1 2 3 4 5 6 GMM GMM
(1) () (3) () (5) (6) GMM GMM
InTFP. -0, 022**%-0. 023***|-0. 021***|-0. 020*** ) . 0.946™** 1 0. 998*** | 0.946™* |0.995***
=1 0.007) | (0.007) | (0.007) | (0.007) (0.021) | (0.011) | (0.002) | (0.012)
R&D worker| 0.298"* | [0.540"* | 04357 | 0,426 [0.906™| 7
/TFP (0.101) (0. 145) (0.130) (0.192) | (0.281)
R&D worker| 0. 381*** ) 0.613*** ) 0. 505%** ) i 0.516™* | 1. 164***
/o1 (0.114) (0.151) (0.136) (0.213) | (0.270)
Size of R&D| | 0.260% | 0.240" 0.276%% 0.262"% | ] ] ]
Org. (0.111) | (0.103) | (0.105) | (0.097)
Hausman | 9.21 | 9.08 | 8.69 | 8.08 | 0.81 | 0.8 | ) ] )
p>c | (0.010) | (0.011) | (0.034) | (0.044) | (0.666) | (0.659)
. 15.53 15. 48
ansen - - - - - - - -
(1..000) (1. 000)
Note: Standard errors are in parentheses and p-values are in brackets. *, **, *** are

significantly differenct from zero at the 10%, 5%, 1% levels. Numbers in brackets are
p-values. Robust standard errors are reported for the GMM estimates. Hansen statistics
are tests for overidentifying restrictions.

13) v, #4d ]
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AT deda Qe webd, 23 (3), ()9 FASDeIA A71EE U
o] A um: m& Alejae, FgATE F0AA ARRET R
2 WAleke A ogka & 4 gtk

7 2k AN RPeAE AR
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o
=)
ri&
_Lz
ot
=
o
o
ox
ON
0

B Atololl s ek QA7) %XH?‘% & 9dom, oy T tE WA Ucle]
g odx)7} Ik (Table 4)2] =9+ Arellano and Bond2] GMM F4H S
A gate] YA S EAG 3% ghb Hausta ok wA, kARl GMM 4
Ao W, AT FYRse] At A5 sid B 24 A, FHX=
o] {3 BAACRE folgt Aog yehitth. ¢, AR InTFP, 9 AlFE
= ddis 9 o2 FolHm FYFE 0.95 =2 Ve o] 22 79
¢ FHAE AInTFP,_ & THAFE & 59 Hd9 InTFP; 9 AT 6,9
F42] 0.02¢ F3al= F<olzt sl
1ol 7WhE 59 9o A= InTFP, 7} &
7Fsde] dvks A& oulsked], o] A% B39 GMM FHEth= l
GMM FgHo] Ad oz &4Y 4 lth olo we} Fol& Al2=% GMM F
s 483 FHAAE e =, AN AR Ae] o o] 2
A Z7vete] Al 1] ZHBAY, EE 12 236k 3oz FYH. oo
& 579 o #ol B A ol AN, s
5 F7HQL 71ee] o] oE9Xths, S R&D T dAAHEC] lﬂz‘f&
Uhe WA AARdY 7sdststre d4de sk gt & 4 3
t}h o] 22 AAA dMe] el g B AAIGS 73 AlzEl GMM FH
o] AFEA o] AV|E § the AL 9nlat). au, AN FYus
7} 7131 B BAH R feolgt AHE wX 2 glow, ol2lgt HoAE Tt ¢
H gl T4 Ulﬂ“ A= mvlEitka & 4 Sk
(Table 5= R&D 18 W4l R&D A& AH-S 4435 Hasta gith
AREAQl AFe R&D Q193 AR 8230t A9 Ak, 583 Aol
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o4 ) (nonstationary) A AIE
Al
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SAEA] et webd (Table 4)9] #4143l thet drgo] Iz T
Jem, R&D 1%} R&D A& 25 AAg R&D 74| tgwise} sl
(Table 4)%} (Table 5) Z5ollA 24w —’F%:ﬂ A FEA7F EAACR Folet

U Aol e #4237t FAletttar & = IAIRh Al F4gke] 27) 583

oul} sl FAe] RE WMSEE 208 A gtolr) wWEe) AF FgAE
gedos 48 + Atk Z, 6, (o) & R&D Y Mol ti@ 1uste] 1

2 gos F4EH, 2 6olAe oF 2u) o) & ge® Jehdth £ £ 9
g BAo| HrlElololA R, o= R&D AEHThE R&D 8S 271417
o o

]
o 7ledsr Ao ez 5 Wizt v ks Aol lve RS ofndith

(Table 5) Estimation of technology production function using R&D spending:
1999-2019, 16 regions

Dynamic Panel GMM, Dependent
Conventional Panel, Dependent Variable = Aln TFP .
Variable = In 7FP,
Variables
System System
1 2 4 MM MM
(1) ) ®) (4) (5) (6) G - G iy
In TFP. -0, 022**%-0. 022***| -0.003 |-0.007** ) ) 0. 947*% 1 0. 994%** | 0. 945*** | 0. 963***
=t 0.007) | (0.007) | (0.002) | (0.003) (0.022) | (0.011) | (0.023) | (0.015)
R&D
811, 0. 227%** 0.329*** 0. 307*** 0.302%* 0. 815***
spending - - N - R - -
0.074 0.077 0.076 0. 156 0. 188
JTFP (0.074) (0.077) (0.156) | (0.188)
R& D k%% %k k * %k * % *% %
i 0.311 0. 367 0.215 0.500™* | 1. 665
spending - - - - -
0.121 0.112 0. 090, 0.253 0.591
JGRDP (0.121) (0.112) (0.090) (0.253) | (0.591)
R&D ok P R ook E
di 0.379 0.259 0.375 0.233
spendin; er - - - - - -
pencine b 0.104) | (0.09) | (0.104) | (0.096)
mstitute
Hasman | 9.8 | 668 | 552 | 423 | 021 | 18 | ] ] ]
p>c 0.007) | (0.035) | (0.138) | (0.238) | (0.874) | (0.400)
. 15. 64 15.74
ansen - - - - - - - -
(1. 000) (1..000)
Note: Standard errors are in parentheses and p-values are in brackets. *, **, *** are

significantly differenct from zero at the 10%, 5%, 1% levels. Numbers in brackets are
p-values. Robust standard errors are reported for the GMM estimates. Hansen statistics

are tests for overidentifying restrictions.
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2. 7|zditte] oIMAlE 2ol FHZEN

(Table 2yol 8ok nle} o], 7]&xH o] QIHAHL 239l Uzawa-Lucas =8
I} Romer Bg2] 7P 2 Aol 7|s2 HEo| Stuw -S4 ¥l (e Asle) 9

A¥E Rusla e, o284 d37 7 *éﬂrﬂ vehdtt: JoetanS
A4 T7he 7IsXEE S8 }147} . AIARE InTFP;, 7} AAR
23 (2 M= wSAFY AlFe] gho] sty AR, wSdge] fihes o

e BAACR fojsith. 3, AlnHsta} Be] EoAm QAR o]
e (state variable) 2 780l 3 vl = Slvh ohh, o] A AR

o] A zPASE7E AFgE|ofof Btk Mol fe] 7} i) 1)
= 02 YA APy Al AAAE 282l Uzawa-Lucas Z82 7]&%
StuugAse] MeH(AE,)

£ 7leine BAH0R fod FBE nAA Rk Aow »}Eww 4,

(Table 6)2] vlx|5} sjdol|= A a3}7} ¥Hd ¥ Benhabib-Spiegel 2&2] &
A7) HaEo] itk 2] (10) & tAl FEsiA Tdshd v 22 F9 5
2 ZgEr)

o

o

All’lA]f - ﬂo“"ﬂl +62( prox )+€Jl‘ (17)

A7IA B, =(g—m), B, =molth. AL H),+ tE QXA 2g 3} npzxt
= JuwSAT B, = AU 3L Benhabib and Spiegel (1994) of whe}
jus

AeAGHe 7sAzks A5AAE dEHTRE ARSIY. &, proz, =

14) (Table 6)°l HusA & ko, StunSAse] AAAFE AMSS 7
SElTh AlAF S ARSI el WA EAIZE gt e
2% Romer 289 3739} tEi0]3 Aoz el
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(yft/yjt)- AEA QL] a5 Yp= 2] 191 A4 GRDPE A8kt wet
A, A (7)oM) A HA 32 AR 7|4l e vhdeta, T WA 3
& MgTe] Ao we 34 &7 (catch-up) & WHIgH

(Table 6) Estimation of technology production function of human capital models:
1999-2019, 16 regions
Dependent variable: Aln 7% FP,

Independent Romer Model Uzawa-Lucas Model Benhabib-Spiegel Model
Variables (1 ®) 1) ) o) @ 3)
n7FP, | -0.025 i -0.002 [-0.025***|-0. 021 i -0.001
(0.007) (0.003) | (0.007) | (0.007) (0.003)
= 0.227%** | 0,131** . 0.226*** | 0.530*** | 0. 455%** 7
’ (0.068) | (0.061) (0.068) | (0.078) | (0.075)
AB, i i 0. 043 0. 200 i ) i
(0.456) | (0.453)
By < (V) Y) i i i ) 0. 257*** [ -0, 267*** | -0. 089
(0.038) | (0.038) | (0.027)
Hausman 10. 08 0.28 3.97 11.63 18.90 12. 60 3.84
p>c (0.007) | (0.594) | (0.138) | (0.001) | (0.000) | (0.002) | (0.147)

Note: Standard errors are in parentheses and p-values are in brackets. *, **, *** are

) )

significantly differenct from zero at the 10%, 5%, 1% levels. Numbers in brackets are
p-values. Hansen statistics are tests for overidentifying restrictions. Legged values of
average years of schooling are used for Uzawa-Lucas model.

HA AR 7]EYal ARE Wk 4,9 FEA = BAF SR el
F(H) 9] #eoz FEAch webd, Romer 233} npyiA| 2 Az o] %7
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(Table 7) GMM estimation of technology production function of human capital models:
1999-2019, 16 regions

Dependent variable: In TFP,

Ind d Romer Model Uzawa-Lucas Model |Benhabib-Spiegel Model
ndependent A A A
Variables GMM GMM GMM
GMM GMM GMM
In TEP, 0.943 0.999 0. 942 1. 000 0.951 1. 009
(0.017) (0. 011) (0.017) (0.011) (0.021) (0.017)
B 0. 299* 0.528** 0. 300* 0.526** 0. 548*** 0.962**
’ (0. 161) (0. 220) (0.162) (0. 220) (0. 195) (0. 454)
A5, ] ] 0.0 | 0.79 ] ]
(0.378) (0.502)
-0. 213*** | -0.503***
H,-(Y,]Y. - - - -
- (Yl ¥y) 0.075) | (0.183)
u 15. 68 15. 69 15. 26
ansen - - -
(1. 000) (1. 000) (1. 000)
Note: Standard errors are in parentheses and p-values are in brackets. *, **, *** are

significantly differenct from zero at the 10%, 5%, 1% levels. Numbers in brackets are
p-values. Hansen statistics are tests for overidentifying restrictions.
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Regional Heterogeneity and Productivity Gap across
Regions in Korea: An Empirical Analysis Using

Endogenous Growth Models*

Seewon Kim™* - Jieun Kim™**

Abstract

Available data indicates that the regional economies of Korea are heterogeneous
in industry structure, R&D resources, and human capital. The regional
heterogeneity implies that a substantial part of technological progress may be
region-specific. Based on this argument, this study estimates a regional
technology production function and evaluates the TFP gap across regions. First,
the estimation result presents evidence in favor of R&D-based endogenous
growth models against the neoclassical growth model. This implies that
technological progress is proportional to an increase in R&D inputs. Second,
we examine human capital models of the technology production function. The
estimation result indicates that technological progress is associated with the
level of human capital, but not a change in human capital, as predicted by the
Romer model. The current result implies that regions such as Seoul, with more
R&D resources and human capital, may have a comparative advantage in
technological innovation. Consequently, the income gap between these regions
and others may widen in the future.
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