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Impact of the Regional Specialization within the High-technological
Industries on Regional Economic Growth

: Focused on Time-Lag Analysis
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The purpose of this research was to anlayze the effectiveness of the regional
specialization of high-technological industires on regional economy growth. The
research question was about whether the dgree of regional specialization of
high-technological industries can stimulate on the regional economic growth.
The analysis was based upon a panel fixed-effect model with time-lagged
variables from 2012 to 2018.

The analytical evidence indicates that all else help equal, cities with higher
specialization of industries in bio technologies or information&communication
technologies sectors were positively linked to increase regional economic
growth. The positive signs on the one-year lags implies that for the first year
after the specialization of higher-technological was generated, the number of
GRDP increased significantly. Evidently, these results are consistent with the
commonplace observation that economic growth from high-technological
innovation take time. This research shows that sustainable investment related to
the electronics or information&communication technologies sectors can

provide a positive delayed return vis-a-vis regional economic growth.

O Keywords: High-technological Industries, Regional Economy Growth,
Delayed Effects
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1. AIXI&2KTime Lag Effects)0| CHE =2

FTEo! AHAEE A B9 337t S4F 02 IAYsHA] 9ol dAEE ARkE T
AYSh=A], B ol Lo ARto] Aupol Ayt ARl 71Esl=A]o] ] o]&4- A
FHoE HgRt AATE AASHL Utk HHEACE Sims(1974)°] W= BAAYS
durog T HapP L 0 R dojuAL AR ¢l 47 717toll XA 11 Wsht
YERtE 4971 tiF2o]7] ol AR} RS 8eE BEo] IA] 92 Bl H]
3l ©f v siotal g5kl QITHel9E 9], 2014). E3F Gujarati(2009)= 7]&2 99l
o] ARRIE TAYA7|= 837 Rlo= melel 4= QUtial AshiA Hd7]sdt Zol
A2 A Ao] A F 4= Q)= EokolA= 3] U7IZHGuestation period)& AXA HEZ,
AEL- A4 0] s £ —1@ tlofli= ARRIE A5l Zo] BighAlsithal F4stal Sl
oA ZQIRH2015) dAld, 1zt Al B4 5= B9 Ad+84ES =&,
53], M= 7& 5] *}Eﬂﬂ jEHolut GRDPE2 AAA A= Ueh=tl= Akt

Aol WAHE T 46k Qlrh. AL F=AL Nxﬂg] A= o]ofA7|7HA| Y] A7}
EAeH7] wizoll AAA a3t Ate]9] AHARI IMIAE EEshetlolE AlRtaTrt 11
2 do4Z A7lsta .

oj2fgt o] 2AQl =015 EUE AlAlaio] gt A= ot A4S EYE 9]
Z18=fo] =H, “41 ARl of| 2 ¥ERl-F2H(2016) Foll A= AN A|EEAE of
Yet A A& 7= ol FHQ ARE Aifsto] TRt FH2] Atz dehd 5
AT TSt 4 %H A ATE AASHL A FAF O R o] =RolAe HIAIRERR
B= &oto] F7IATFNEAIY A1) Ao diste] 2007 EFE 201497H4] 872 Al
AR F9E HGAEE EEoto] FRAFH|e} S-8AF £oko Aqdete] HAE £
A5t dat 3-8+ HOF—J S diiFo s 71 ARFst 1 EA AR sk Ao
E UEDL, =7 *34-4 M2 2@t A&H Atalof 7HE 34 ¥ERit= A& A

AlSar QeHERERl- -2, 2016). 3HH, o]AE-#E-9-- 015 =(2014)2 Almon HHES A
-&5to] 7149 R&D —.—X}Qﬂﬁr E51&9 Aot #AE 200295E 200997441 9] AARE
Z-gsto] EA5IGIHE. B4 55 9 35 7 AlFelA= 14 oW, ket 4kt
et AbdollAl= 1-289) AjaF 3Pt 7AAR ARdelAE 2-319] AlRF a7t
Atk ASEY B4R AASHEA AIRPERE 1= #4119 7125 Algstal U
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Ao FEA(2009)= AN B AELR 7]&o] Aot dHYolls E84/do] RtE]
I 1 83 ozl 24 3R] gizol] AlAE HEHEE 7IREeE S ARHEAS B
A EAsk= Zlo] vlEZlsiotal Argstarl Q). o] £ S o] ol 71489] o]
I ARdE|eke] IAE o] Y-S ARES EAI5I o™ 1990ERE 2007d7HA] 18
79 871 =Y AAGARE E8oto] ASEAS AlFE 23}, Al A&l 7]
AJY mlf o]t Fou|Rt ¢ FFE ot Sltke AS HAZATE AAlskaL Ut

AlZFa o] oist tjEA Q] ZQHZ2 = Sherer(1965)2F Comanor- Scherer(1969)5 &
4= Sltk. o7, Scherer(1965)= WI=te] 4487 719AlS tHdOE R&D FAIHT} E515
S50k TAE 24T 21l BA19] Bl FAPL AR Ao ERE oF 4179 Alat
£ T3 Atk 491l 919, Comanor&Scherer(1969)9] AFoAE SEAE &
Mol tsfiA] eF 3] AlZIRIOlE FiL AELR 7I&(Ed7p)e] TEE 4 Jthal BAst
At EZE 7P 9] Lim et al(2021)9] follAe vl= ufat HAH AE AA S =t
AEAPHH American Recovery Reinvestment Act: ARRA)SHIA AaYH A=} oy
AFA7 0] TAE E5152e] BAE AFTEASINL, 427 2dolek= AR Alol&
T A2 7]&0] ZFEH U AXsHEA FAIHR] 53 & Al7Iedols A
A8IE WYs| 1Esles o] 8% dEskl Utk

SHA|SE X|F7HA] 9] A7) Aol WA APAT9] SEZ ATEH e 49
A AAET] st =9](Carrillo and Batra, 2009; Rutten and Gelissen, 2008;
Rutten and Gelissen, 2008; ¥&%l, 2019; Fd%, 2016: HE=E 29|, 2013)<F V&
Ar49] F419) AGAA 487l A HALSlo 714 2= F2REo]| gt =2)(McCall, 2001; 3
ZHE- A - A, 202008 EYE XY= AAGE, HAA7|eAide] 3H3S AHSsk=dl 310
A Hopd gt d AlRH Ao Qe AR A ARTE et Wt 242 o|F
OJR|A] 211 Sl= ARUEZ & 5 Stk T Tl AV Eoke AR 2978 A
Jolets BAE AEE7I7HA] AIREE A Qdo] WSk Aol Qo= E-tstal 7|&E
9] AgAolxM= AR B4 ARt 74
ol ek wEbA 2 AtolAs AVl AR
AE st} 7k Bopd EIF9] Fwrt AGAAG el ofwtt RS mIA|AL
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FEIF I3 B 09 FHIL 7hsEE 2okR YAStAL itk vl L Re] A9 A SARRE
of tigt #e}71&R1e Hl&, R&D 18 H|&o| 27 Aol FETh 28] o]del A
A& Ao 2 Askal 9lom, ul= =7lasHAtNational Science Foundation)
749 E3H BiEATH] R&DAJE HIE°] 3.5% oldelal YUY 10008 Hel7|& 1go]
257 ol A HtVls Ao E Skl QIrHANRI AT, 20006).

53], OECDOlA= AA7IRHIES AA718E A2} A 47|18 ABjAde s SEstar
uoH TIFoME AA7RE ARAS 719 Yool wt A le, s, 71k, A7
& 9FeE  FESKL Stk BAll AAPZEE ARIAQAE TIAAAPEAHIAY
(High-knowledge market services)®t HX|AARAH|AA(Low-knowledge market
services) Q& FESEIL Q)T FAIH 2 OECDOA FAEZARJEF(SIO)E #-85to] 3
oJetal U= A7 AR FolME 7]zl sfigE e 452 AMEY JES4AV|=
(C20), HPo]R71(C21), A71H]71&(C27), F3-F=71=(C31)oll THH AFo] EF=| o]
Ao o]zgt 7|2 EUCIA AAISHLL Sl= A|A1718HIY F 71 =] e Axy F
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I7PEE FoJEA] 22 FFS EHrh
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2 AFoMe HA7IeA] B3] Azt X A7GA 719 IAE A5 S8l HEary
a2 ¥(panel fixed-effect model)S &85}t £ AFoA= Hausman A5 53
1Ry By o3 FAH AAAGet SERY 2o s 4 JAAS 1] {9
29| z}olE BQIs] & A}, Hausman A4 239 pgto] 0.01Ech 29ke-S 3kelsa 3
EanRgo| Agtolths AFVHEE 7146le], IR EFES 59 AiE =&l
(Y, 2019). & AtollA A&t g g8yt B AAsHE thaat Atk

EDy, = By + 5 LQ + 52[/@5(7:7 i) + B3 X + 8, Cy + B3 T+ B35S+ 5,

9o FHAoIA ED, = FEWUFEA AFa50] HE AHQ AQUHSFAKGross
Regional Domestic Product)ell 235 A3t X5 T3t Lo+ JAD71&A
gt 2|9E ESRGE UEttle #olH, QXYY A |eitddE A o5& UEt

= FAE B2 L, - = AN9AEA e XA 7hsde
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A g, Aol APl TE HeE TR O = SAHTEA A AT 2
< U= A9 719, Agey|, Qo] wd HesE HIsIelth B3t 79} 5§
= AIRE 177] AR GA S G7RAD et 2 BIe|1n 5= ZF RAILE AlRte] whet ©

i T MU

e ———
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Shte] FARAGA| Eet o2 FARAHA Y A GHA7F B =] e S5t
S off 7P Wol ARBELL Sl AHs AV T A5 of L A FHo|eHF|R-A, 2015).
E35] A50] I N HEEA A GUSYAHGRDP: Gross Regional Domestic Product)
Fx }X]‘:]’Xﬂ-f] AQ7BZA TS 45171 AsliA Eol AREIL Stk AE &0 2=+
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(20197 AFSEAHES] 4efaAre] Aol AHAN] ofust Gere x| Tt
7] $1ol AR B A8 HOm, FAAC010 ow HAzsol AG7A ol o
A Qg B Slo) NGRS PA e TS A A AT

52 AGHA S SHstA & o A QuiSAIAE g ARSStal Qo EZ(YEF,
2019; ALe]-FA]F|, 2017: €5F, 2016), ¥ AT FA] 2012WHE 2018E7H4] 770 A
Lo 2A4 ZF A9 SAAEE 5 3" QUYL £AE AFHA A0 A EZ
2851E], AGUESRPAL] AjZQl £A)7F 2 X|Fo] FHHpof o 2 AYES zk= g

o T

2 Zol7] SIS AGUEBA gol 21 3 H83te] THWSE AAEHeT

£ Q7o) 3o SPUSE Ao FWle A9lo] Sskez, Aelo] AHAY B, (9
ALEARA, 2|90] AAAFE Yehi wdoltt WA, Hto] ARATEL A4t

& A A8R(2020)2 A G Az Sefeadt duite] #AE %‘%‘iﬁ}% J"eréoﬂf‘i A1
E X]JQA SOl A Y* s
A7 S5t A9 dg 9 RldaE #oe] nxe 9% % ﬁ% oA
AAABIAY] B AP leAl el SAPRe A9E L8AE B8t YAATE =5
T A9 JAd7leit Soke Az EE5It o] Aol AdAT-EolA Al
ISTANS Al2519] 40T A2 F ALVttt dF FEE Farste] Jd7|eitdo] ¥
HE ANERT 22 118719] 52 =adte] 8okt HolM 7<) 29fE 2=
Wg Aot (RS 9], 2020). £571(2018) FA| A[A)7[HEA ] A4t ] A o] WHot
7t A973AVFEel miAlE FFHE T fs AAEHEeRA AA7IEAE 24
UAATE AR

fr



! 200 XHBEAT XH35H M2S(EH 1255) 2021, 6. 189~216

o]y 7jze] MPATE B2 2 oo 4
He17] 91814 OECDOA AXISIL Qi XA/ Al BRE 28] SgisY
oA AL Q= HE|E BAYE S67IE BRI, FAHO R B =RolA o)

o)
H
N
18
&
N
¢
N
i
2
e
1o
jg
H
A,
Y
i
o

1=

SAOIA L= A=ANRIAIRAL AR B8] IRHEFARIETF § AD7e A
= 2~

T= N

o el SEAAERTIDY FFAES 7120 A FAISE £33 5 o]

g EHE A9d-Ropd(Hlo| o7&, A7|-AH7E, FE-BAV|E, FFF718) E5F
T APE AESie] B =R Y =YHsR ARSI YRAGE BRG] Al
E3lE 55 Uil 38401 W oRA 99 E3Miiio] ofugt W3lE Hol=X] 4
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oltMiller et al., 1991).
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EoF e AYATE2 A9 RS AT AR ¥ES ofF ¢ Sle B8
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S 7Pl F46kal 910H Florida(2005)E w2 WSTES
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A2 AFY 7ol sl AGFAT S & = AFTHeE EAsial
Plummer & Taylor(2004) 9A] =& $%£9] 7|42 7 955 214 A9 Y42 XY

A el 2 FHoR A8E o s Itk Atk mEbA B Aol
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oot Qlom(BHETl-EA ) 2016), ol A Y] &
< THSRE SHAA 5oS HAAIE S kAl EASkL itk o, 2541(2009)= A
WIS 71949] wlgoleS A7l 2% aQle= EASkaL glon o]de-%
(2015)= AHEH7E 1917 A4 GRDP S7H&0l 723t 4 @FE vlA = AR &4
skal Qltt. A8 9(2017)= F5F=CIAY R&DFA= AG4A/ el A=
g PR okl EASEA 11 JFEo] AGER Aold 4= ekl AFstal A
Al 2 =FolAe A9E AERE S8E AEEARPE o] A9AEA Sl feuigt
FAFS v F Aokl 7SI, i e SRR e A A EAHIANTIS)ON 5
sto] &85tk
thgo g & Aoids A9 A Hrs SHHFE S8oI9lth AY
AR DA Q] alitoll A FFFF2] 7H Qlo] Ao E ARET 4= Q= Akt Hle2 A
FHA /el 83t YIS nRch= AL AFHoR Fgotal KA Z&3+H,2007;
A& 2008 2R, 2015: FAFE, 2015: HEE, 2019). ol#et Q1A Bigo 2 H At
A= AdEdT A&l F 7H] S9& A0l 1Esto] x]9e] A4
Hoto] MUEAE Aot MESEd A9] 32 22 Ue S8 PHEH A5 AREsto] A
O] HHGHFE AFESIAT) o3t SR EE AHPgRe] APEHE tpHoR 5T
T A= HoA 1 YYE S = S AOoItHE24, 2013; A=A, 2019).
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T A W] el FUSERJITHHE)/ EXNHEH(km*) 02 ARSI Egt 5=
Tl BREEY] AAA] E «] 7—%7‘4 I EAsk= A4S WHgsh] sl A Hn] MSE
ARG A, 1, 7] AU AF- 12 11 9 AFE 0°2= Hujisslsto] A Huju] M
S 48t (R Dk B 7o) S4us, Sous, NG 2a i 24
Eo:] 5 oh:].
(B 2) #40| Zxis}
e i g &4
Fes | AAAAR |- loghloldat 2t Aoy AR
210l B WA
Ableel |- (2R A1EIE B QAL H
SSPE |- (293 AREAlE BE AAAR1Q) ARIAZA
- (294 GBS B AAARIQ)
Ade | e et mae
o] = =%, 90
sgus | WHEEE L gages zau w20 @ e
PEE e
QAL | Ao AP Al BAW|2 QA
SR 2524
_ A
Aele] AT |+ AR ZRAA AL RARG)/2 o
N - q
Q9] WE |+ Al F ALA/H B SR G
FA - =D oy
A L T v A A Az
AFHE | FUSEAFR(HY)/ EARH(km”) Ao BARE
x dlojg] =4 7|72 & 74 (2012~2018)¢



ARIZME Stt Ko VSt Sal-&0] NAZMEY DXl 2t S+ 2043F

V. 23584 2%

02 (E 3= & %Loﬂﬂi AMESE ZF HEY] 7|2 BAE ek Zalgiolot. Aol
A E8H FAARA = F 177001, 2012W%E 20189714 F 799 A7)kt
A 119709] FEo] & 054 EP Aol FEHPR] 21 A QUEB4HGRDP)S] B+
2 10.37383°]9 gk 11.08782, HAagh2 9.802451= Uetdth thao & Ad7|s
At %olcoﬂﬁ Hlo|Q7]& ESHE 2|49] W2 1,192 YERFOH, 1dF Hlo|er|& ES
L9 AL 1.04, 293= 0.9042 1 FA7} tha Aash= AoRS Hich E3 AHEA]
71€9] Btk A4 W 0.86% YERFoH 1 39 ESl: B2 0.75, 283+ 0.64
2 B339 329 FA7F tha Aol AFE Hal, 4713 71ee] B3k A 3
72 0.83, F5-5 7€ ESIE A HHES 0.952 YEhtoH Esjeio] SA9A] up
A E Fadchs AFE Bk A9 AAAAS9] BghkZ 168,445 02 UEFCo
o, A9 ExE A2 88 AERF 359 Haghk 40213912
2 Uitk %J ozl X¥o] A FAFHS 48.146130% QIFon 7|AdE
o] g 174.2667, HAZES 112.9434% 141.58219] BHgS Hrh theo g o
EWLJ%E:rONE. SRIEY o Aol HAGES 90, g2 16,4252 B
2159.1512 SRlI=|gich
2 As ASEAC 34 5 E SAESLE %}%ﬁ Har 719] o¥sF A

=

BASISLE, (98 210l B LS AN, (95 200 H2el Aole] @
2451 048] AHAILo] IO R 8 A G 1ol glont G T
o el Jrfo ol st Pree u}o] EX}EJ 7¥sdel] glol el &
A UKEE AT % Stk o] 99 die] Mt 05 ofste] 4uAS kg Bl

ATk Eﬂ =Y 8 AN 28 s P—J Al cﬂﬁrﬁ] e “Jrghi}ﬂ -?4'311 =y
T (multicollinearity) AFE AAF Az} TE HASE0] HAbX

Inflation Factor) o] 19 7719 tEg44del BAE wiAE 4 AATHWooldridge,
2003).
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(B 3) Z H9| 7|=EAH(Descriptive Statistics)

R N EJESAY Z|CHzk iy = HAt

log A HHiZA34k 119 | 9.802451 | 11.08782 | 10.37383 | 0.315050
Hpo] @ 7]& ESIE(r) 119 0 6.399183 | 1.197563 | 1.546581
Hlo] Q7% E35IE(t-1) 119 0 6.399183 | 1.046632 | 1.528897
Hlo] Q7% E3IE(t-2) 119 0 6.399183 | 0.904622 | 1.506422
AEFA7E E3E() 119 0 3.159713 | 0.8618766 | 0.9703051
JEFAE ESHE(t-1) 119 0 3.159713 | 0.7535368 | 0.9642750
AEFA7E ESE(t-2) 119 0 3.159713 | 0.6440824 | 0.8930408
A7Pgu171e B3 () 119 0 5.388157 | 0.836864 | 0.8168869
A714871E ESHe(t-1) 119 0 5.388157 | 0.7311855 | 0.8363235
A714871E ESHe(t-2) 119 0 5.388157 | 0.6141298 | 0.8385921
F3F71E S 119 0 11.54922 | 0.9532641 | 2.388581
FT71E ESe(t-1) 119 0 11.54922 | 0.8118109 | 2.181074
FTF71E ESHE(t-2) 119 0 11.54922 | 0.6730296 | 1.965980
Ao} QA2 119 12781 567196 168445.8 | 144015.3
Ao} A=A} 2 119 121 43615 4021 7881.587
9] HH g 119 | -6.48888 | 81.60694 | 48.14613 | 22.91776
7149 4w 119 | 112.9434 | 174.2667 | 141.5821 | 14.20328

A e 119 0 1 0.1764706 | 0.382832
JI+d: 119 90 16425 2159.151 | 3774.466

2. S| EM AE
T (B H)2 A& 419 5319 Hret A 973A] 71e] JAE Bt gl 243
Ao] 11 AFFSH(Post-estimation) 224 REAH7 9] HAGS njelsp| 940}04 Ramsey
RESET A4S 3% 27 (2311, [2F2], [2F3], [LF4] ZFolA F2i5(Omitted
variable)ol] 2Jgt E%‘* A9 @77t HAeHA| k32 SR &= 93 EKGUJaratl & Porter,
1999). T3F HAd7]&4tle] B3l 3WX] A=t BF SHHSE Xk Q7] fii
of A7) dol ij.xﬂﬁ}}:—x]_,] oJBE &RlIsl7] Y3l Durbin-Watson A8 39St 27}
[(231], [232], [EF3], [EP4] ZFolA Arldate] 246t e I 4= gtk
tho & wid 1Ry} Byof o F5E A W] At Fhof| oAl &A

| Al
712 Stk (23112 1S 419 oI ol e Fl4Eolo] Bato] Frrt AeiAA A

‘?h%
32,
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(B 4) ez 48 24

[231] [232] [2§3] [234]
S lel Bt S0 |- 5| gz-95
Il= Il= Il= Il=
- 0.062* 0.026 -0.017 -0.011
_]
A 0.033) (0.065) (0.046) (0.030)
A& 198(t-1) 0.003 0.010* 0.036* -0.004
AR Eslez A et (0.044) (0.089) (0.052) (0.043)
2E3(t-2) -0.025 -0.014 -0.042 -0.002
AL hwus (0.035) (0.066) (0.047) (0.034)
A9 oy 2 0.0007** 0.000* 0.000* 0.000™*
QAN =Ee T (0.000) (0.000) (0.000) (0.000)
#1%4] REE 101,595 | 80.505** 75.603 | 82.237%
AT o ‘ ‘ ‘ ‘
= A7) (30.145) (29.649) (36.656) (29.444)
EA187
299 AEEIAF+AY 0.001 0.001 0.001 0.000
A g EAA9)/2 (0.002) (0.002) (0.002) (0.002)
-0.017%* -0.016™** -0.018"** -0.017%+*
o] 1
71%e) i (0.003) (0.003) (0.003) (0.003)
BA - A7k Ao e] 0.484™ 0.433"* 0.449*** 0.470™*
343 - 0.122) (0.125) (0.125) (0.124)
ol 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Year-Fixed Yes Yes Yes Yes
Constant 12.460%* 12.485%+ 12.7207%** 12.691%**
onstan (0.381) (0.468) (0.402) (0.376)
R> 0.38 0.34 0.34 0.35
Observation 119 119 119 119

= 10%, = 5% e 1% TS orRt
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