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Nonlinear Relationship Between Technological Entrepreneurship
and National Competitiveness: The Moderation Effect of

Innovation-driven Economy

Seung-Lin Yang - Yong—-Shin Kim < Doohee Chung

Abstract : Based on the Knowledge Spillover Theory of Entrepreneurship, this study
analyzes the relationship between technological entrepreneurship and national
competitiveness. It also analyzes how innovation-driven economy moderates this
relationship. Using data on technological entrepreneurship, national competitiveness
indexes and economy development stages from 83 countries over 2011 to 2014, this study
finds that a ratio of technology-based start-ups in a country has a U-shaped relationship
with national competitiveness. this study also finds that countries that are in the
innovation—driven economy strengthen this relationship. This finding shows that a higher
ratio of technology-based start-ups of a country does not have unconditional positive
effects on national competitiveness, thus, related environments and conditions should be
elaborately matched. In particular, this finding also implies that policies related to
technology—based start-ups should have a proper fit with the level of economic
development of the country so that the positive effects of technological entrepreneurship

on national competitiveness can be strengthened.

Key Words : National competitiveness, Technological entrepreneursip, KSTE, Innovation—
driven economy
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% A S F= AA 820 72 A FAl(Schumpeter, 1942; Penrose,
1959; Aghion & Howitt, 1990; Hall & Soskice 2001), €12 z}<(Penrose ,1959; Teece,
2011), 7199 A=k = FZ(Porter, 1990; Pitelis & Vasilaros, 2010)% thsk @Q1E50] A+
oA gk 714719 A4 &kl Z(Knowledge Spillover Theory of Entrepreneurship,
°]3} KSTE)2] d1EL A& 7|wo g AAH 7MAE FEshe 7147Pd4le] 98

2 Fzageh 7197 e] S Al HAE Qgo] Ark: Heli we sxbEol

FOF sa QAT ol B AFH ATFE FEF FFolrk. 53] /)% A4S
o S 1&ol FAAALe MAE GFL AF BAF ATE 98 P,
of ATANAE 7169 AN N AFH ARR 2 ] 7B &S o]

4391 o 837l th3l Global Entrepreneurship Monitor(©]3} GEM) % =717 A &
Z]=(Global Competitiveness Index, GCI) & =24 Ho|HE 7|Hlo 2 =74 A= 3
7134 vl BAE BT o] Aol ke AANEEAIE arela Al
S AA S A5 o] BATE AGA A E=AE A FA A

71 %LOS% A el A3 o] 7MY tis] S A als zhal qlY]
A He.g. Almus & Nerlinger, 1999; Beckman, Eisenhardt, Kotha, Meyer,
Rajagopalan, 2012; Zbierowski, 2017), & Q.3F H]-&3} A oF 5 FA A JgFS F7|=
tHe.g. Colovic & Lamotte, 2015; Korres, Marmaras, & Tsobanoglou, 2004). w2hA 7]

SAAY U AE ] BAl= Bed] dA9d AAR B Aol oy nvAE AA 9
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A,
%9k KSTE A7alNE 2444 7148 ur) wol % 93k e 71317
ol W@ wAe 228 gk o Aol 71%H A1 e T el
SlojA] Fadh Wav) \u, B8 ved AAWA oplel 1% o] wetel] wet =
ARAR g Ak th2A) e 5 el AE DAl Atk A 9e KSTE
olEe AW WHTE d F2F 71994l 3l

21 F/HHEAH

T7HEAY A B sl o8 oWl 713F oA gitk. w7 Al o
A7 EebAl o] F 3 A2 Porter(1990)9] = 7HE A9l dig AAA A o] %
gt 37 71g 3 Aol ekste] AREEE ZAH ] 7 o] Porter(1990) 9]
£ S8 =7 A ow A Ie 17 FEdA fAdsHl or] = BA &
= 4 Aol S7HEAY S Sl 7190l = AMES A st o & I
sl o3 AFHrtaL 5 il
IT7HAAE AAsk= vl 7 WA SE 24 X (factor conditions), A1 2
ZZ(demand conditions), A A 2 2 A (related and supporting industries),
7192 2 AA(firm strategy, structure and rivalry)S A AT T3 U] 7Fx] A

H,

Ho] dubd oz ks F= QAWM E V]3| (chance) ¢F A ¥ -(government) =

o

2
DT

S S15) 2~
Aoz fFAT 4= 9l

|

ON

Fe s 4% 99 Faon

SHARE, Porter(1990)9] &l WA THS elgh A 54 weS Fi-3] 18 sHA]
okth= dAIS 7FA+=1|(Cho, Moon, & Kim, 2008), o] wt&} 7]&
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of =AIs} aA5 3 AA WA FAANGS STHA SR agste] BHE olF
tjojol== wdl(Double Diamond Model)(Rugman, 1991; Rugman & D’ Cruz, 1993;
Moon, Rugman, & Verbeke, 1998)°] 573} 1t}.

3 Porter(1990)9] Re& Axl AAle] EAS 9572 AAlE Edolr] ujiol] 73
Al "dAds aLels A o] H5sits A4 = A7 8 tHCho& Moon, 2000;
Ivaniashvili-Orbeliani, 2009). °l#1dt A& Hebst7] 9138 Cho(1994)+= Ttholof=
2 vl F79 4 Q4(human factors)E F713 9-HH R P (nine-factor model)
S A G o] REAlL A5gFo] v 519 AAE A G A (less—developed stage) ol A]

B A2S5FF0] =2 Ha AAA G (developed stage) 74 vl @ A1¢] A Add

AE FEAT o] dolM s 7P AE ] Aol we} <=2 (workers), B 7F B
¥ (politicians  and  bureaucrats), 719 7Hentrepreneurs), H&7F 2 <=y

(professionals and engineers)sc 0.2 =7} A Hol| T8¢k ¢S v thar AA g
/MG S ol vl ¢S T 2R L7F FoAA O e A= B2 At
ol oaf F=s8] APHAKT ke A AR AR Ve 22 AL
(knowledge capital) 45 T8t A5 T840 Yl AHNA 1 T3]
TAE Zte=tHeg. Aghion & Howitt, 1990; Magaziner & Reich, 1982; Romer, 1990;
Romer, 1994; SnieSka & Draksaite, 2007, -85 # A<, 2013). 127 AALZ o] & A
= 27}te] BA 2 (physical capltal)o] sold uf AA7E AdAdstar 4be] ol vopxl
it F4e A eHSolow, 1956), B4 el ATES BAARY AN B Foli
A2 2 7]Ee] BRI QiubA X EH AA| Al A7 vkl 74 Romer,
1990;1993). wetA 7184l =7F AAEE 2 35S Fole 54U 9 3

tH(Kirchoff & Phillips, 1987).

245 8H(Industry dynamics) kel A w714 A=) dHES dHsts A4%E g
B AFEe] A9 Ul vkt abo] EAlstH A Adolgh A 9 Fule] FEH=

Z

B71HEe] ApolE REEAL o] AFYe] ZEor QIF Y B FA4% BAMEE
HFE A HEASs R ¢ dval FRHKort, 19815 McLaughlin, 1930
Sherwood-call, 1990). Colovic & Lamotte(2015)+= 4H§1e] thfid el S7t= A 2o &
(Pool)o] Zsts #|2) gitoz Qg AJUx] g3tz B2 F7P7HAE FE3vkal A4
ek 718, AW 1A Aol G EW AtEs Y F AR A9
A S e FES she A= ASH R yehual dtHeg. Jain &
Verma, 1996; Kitching, Smallbone, & Athayde, 2009; Niederle, Segal, & Vesterlund,

foi
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2013; Smallbone, Kitching, & Athayde, 2010).

7P A S VA= 84w AR To48e T A e, A 79
A5 AAs = Ads 38 9 S84 E(Boltho, 1996, Daly, 1993), AH4 A4t 2.5 A
%(Gould & Gruben, 1996; North, 1994; Park & Ginarte, 1997). &4 A%
Audretsch, Braunerhjelm, & Carlsson, 2005; Audretsch & Thurik, 2007) 53} o] Ak
3]-4A A=el Aozt ALl Aol A A& AAITL F
Acemoglu, Johnson, & Robinson, 2001; North & Thomas, 1973; Rodrik, 2000). Rodrik,
Subramanian, & Trebbi(2004)= =7FE Al thak A=9] ToAS JAdsm Ag,
o 5 gE ofw ZA(everything else) Xt} F& 9] A =7F F7HF A5 A 7H 4
U g

-

oL

%

ofk
tlo

1]

o

2.2 71947+e A2 go] 2(KSTE)

S W Aol Iy E ] dHow JdrtEN e TS AR 13
BAA BHRA 71978 A EE ofelto] B AES Aol EFeRA A%
TZE #Adfle]l WA= galeol AAQAo|th(Andersson & Koster, 2011;
Schumpeter, 1942). = 7}] BAE S Fol7] 9siA= 719l A2 Falo AAHS
% F JE 3o 28 tHAcs & Audretsch, 2005; Porter, 1990). o] gAl¢] 4
Fa 7AYol AE FIFS T AR A ookl V1Y H
dol Aidel FEHE T 9N ZE dojupr] wEoltheg. David &
Rosenbloom, 1990; Krugman, 1991). 71471441 o]g 3t Al S doy|= T34 9
< gt

At 20 F9t 7178l A AHAH SR ol H A%k 1/} 53] jAH Aol &
7Iako. g2 71 A7Pg A A A gk 7F AA(link) #AIE ESHE KSTEE 71947H4
Al Ao FA1S AFA e whA & k-t Ghio, Guerini, Lehmann, & Rossi-Lamastra,
2015). 71=9] ATEe] w7hE A AxE Adehs ol ojAl AXAEAA sl

o

23S wE Ay G (Delgado, Ketels, Porter, & Stern, 2012), KSTE:= w]A] 7 | %]
Qo 2M 7|47 A gtof Tt} #| A4  AA RE VA E FEEA] EEHA

E 7197 el o ) Al A A ow2 A xE o] A4 7] (economic value)E FE3HA
HAH(Acs, Audretsch, Braunerhjelm, & Carlsson, 2004; Audretsch, Keilbach, &
Lehmann, 2005). 7197 A1E 713 AAFA &2 FFoly Aulx= 5 Az A4S
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olgste] 719 A FxE FAHoR viHE 93-S dhth(Andersson & Koster,
2012).

23 71347 713 AE

ol 3t 7| Q7ML F M AH S wols Ba x| A 77 Ale] FRAA

2 7S AT 3 = itk (Van Stel, Carre, & Thurik, 2005). 7] 7F
= 7] Qe E AAA e B &9

A= As are skl (Acs, 2010), =718 A

o
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HE
of,
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o
fucy
_O,L‘

SHolA, B dArEe] /Al oA TsH 7I97HEAle] FeAs
Fzxstar Qv (Audretsch & Keilbach, 2007; Marvel & Lumpkin, 2007, Murtha,
Lenway, & Hart, 2002; Tang & Yeo, 1995). Balietti(2012)= 714 71947Hg 410l dis)
1979 FE " F5S 9l A8 Tl Ao AEskd g 9 o]HAH
(heterogeneous) AHiHS Z3H(assemble) 2 vl X](deploy) st ZZAE st Fx}72}
AL Aot 71EFA7HES Vs 7He 39 14 (Schumpeter, 1912), A7 A}l o
g A AA S Agetr] fal e 7s A euels AHE e
1973), A ¥ A4S 93 71EAHE 52 (Williamson, 2000) 52 53 JA35S
AU o8 gt 7 FA7MES] S5 HAIF O R AL AFAd et A4 B
£ Zt31(Bruton, & Rubank, 1997; Kamm, Shuman, Seegar, & Nurick, 1989), 32~ E
H (first-mover) #1A1ellA  xIie] olx T 7[eA AALE FusA I
(Williamson, 2005). A2 Apdell A o2 o] 7ol st 45, =7k At
AS ol g Widk 71o] = 31 (Porter, 1999; Sobel, 2008), -3+ 7] <ol 7)1kl &

e e HEAD Zdes A AEAE TAA7IE 98 ki, T5-3 7Ied el 9

3 = 7lEgale 7MY 9Ed B EYe w0l AL 92S
(Kirchhoff & Phillips, 1987). ¢]2]gt A5 713 o] =7k BAd%d B AAE e

7157“” = 37}7:‘ Zﬂ HS Eoly |
& TI7HEA ApdeA &8 AkE sAldl ZHAa ql7] wiitoll(e.g. Beckman,
Eisenhardt, Kotha, Meyer, & Rajagopalan, 2012; Colovic & Lamotte, 2015), ©<=3F A
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H WA 7F obd 8] A& 2 (non-linear relationship) A2t o2 HES Ha7} ot = 7%
T =7 A= Alolo] AAIE A s oldsly] flaiM = Ve FY vlsH 17 EA
Ho] W3l S Ak d oA &8 Aok F S BT fHEdCF gtk

7ol =718 AY Sl tie sA4 a3 thed 2ok 3, 7Edg S
7HAAG o] WA S J gk 1w X TH(Sobel, 2008). A2 Eiko] Zol A A A4 Ak
89loF o AZTHCohen & Klepper, 1992). 7|74k 7141 ¢
= A2 A2 7RE AL3] oA AAA A2 o] FHdk o] ¥
THCohen & Klepper, 1991;1992). 7]43¢1S R&DE5 2 T4} H]&o] 2
ol o]& Tl ALtE = 7|E A 4o] WrhAcs, Audretsch & Lehmann, 2013; Acs,
Braunerhjelm, Audretsch, & Carlsson, 2009). =3t 7| X242 1 F7P7HA & &5l
O B 7I7EE0] 7l A7 Flel Fofste s gt ol F A FdE VsF
A7F=c0] BAl 71 AA el 71k A 2= AlFolu AR|AE 3 BAA THAE FE
sk Aol A HIP7ER] A Ao A|EH 0w FEEan, Sl A BAE = degho] o] F

It Acs et al.,, 2013; Acs, Autio, & Szerb, 2014).

=4, 7130l BolAH s 9s d5Ado] T HEE Beckman et al.(2012)>
71eddel FEee AedS BALTY A Ao, w7 A e At A&
Ve, Fol AE, A AR EA gid S dod)E ale] "vta FEt
53] 2bgle] AsdAE

A Aol 7|z AA 2w, A HEE A8k
JolA atolEl=o] 7]ukgk 7|7l el dalsEe 5

Rubank, 1997). 713 7FHe2 outk 71947kaol vl 7194 2 Al 454
o7 FIsE= Ao %E}E(Zbierowski 2017), 71s=o] 71 534 2 s T 5
Aol Z1Hbel AAIE D Mujaz A7) HgaS8E S ZuE] sy, gadse] 2

o e
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»
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tH(Kirchhoff & Phillips, 1987).
AA = A2 F2 3 FAE o] Tt sfoldH A 7|Hkel b2 A F o] FHAE o]
7

Ebufi= S5 8 ¥ (learning -by-doing) 7} &%= G Aot} o] 27 FH 2 ARTIEA 7}
FEH7] Gold Ao, Fd FH oz A Wl A4 Aol FoE 5 = 99
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T 713 7ol =7 WellA o= Ak vs o] ds AAH E A9, stol
B2 S22 B ghEdk A rivte] P 7eH AUAE A=A ¥ aL(Korres
et al., 2004), At Wl R&D S7F= A3k 52 (absorptive capacity) &3(Cohen &
Levinthal, 1990; Leahy & Neary, 2007; Mueller & Tilton, 1969), learning—by-doing®l
o3k x4 W w-&}-9-0] =#(Audretsch & Acs, 1994), 7|<Abdel ek H3 719 7+
0 FJAl A A FE(Colovic & Lamotte, 2015; 3a-e-o] AR AH] 2014)

% Wi 2
5 B8 FRU LIS wElITh ol sl Aol Ad Bl 1§ F45
of /b AU O JAYS Fol el GBL oA Hrk

sopst, 71N &t F14 Y Aolol v
7F EAGT F, A1EFAuIe] BobAdntE B3 ARANE 14399 oldun
eN

2 HANE, 5 A A o] HEH =
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A= Z]sell tig R&D A4 9] dat 51 gf7F &dskAl o] Fo] A L(Kim & Nelson,
2000) 71=F97190] FEdhs A 2E AAe] B TE A4S AHow Moty r|rt
4943 (Kim & Nelson, 2000; Nelson, 1993; Pierce et al., 2001), A7 AAH o= 7]
Fatol] gk 2ol g&4 wlito] A ¥ HrtHGackstatter & Meissner, 2014). T3 Hth
FAFEd 4 A= 28 v 7wke] Fis AlFHr] wiiol(Dutz, Kessides,
O'Connell, & Willig, 2011), 7134 714oll ol 7/MEdu= JAlAQ 7|&3) Ao

HE AAA 7= ;}b A FEsith o]# o] fE Szirmai(2011)= SAlFE

= 3
Aol whe AAEE ATE A Golateha A e

oﬁ

me
oM
ﬂHN'
o

w3 ¥ 2ol tigh S# o] o 229 FHH o] Z o]
A= EAE AU (Grant, 1996). &8 o] =2 Ao = FA 490 =2 7+
S F5%t HHA7I= d 28+ v]8-o] dSH v (Mansfield et al., 1979; Teece, 1976,

1977). £& F5US GOR FYNE A9 Fo] BohdSE ARE AN TR

SHEtE ¥ == v82 gL ZojEHKorres et al, 2004). 5, SAFEHZ AN E
| "“ﬁo] 2 A 3} A E]—E 71e AA g g g5 Hart &8 JAz9) v, gl

foFst, 7163 W gl Soldes Blo] ulgo] EANAW, FUFEGFA
A A9 Astsk o] FASA olFA F Qi Azt 24 Y, FrES
B B AL WHT 5 Q7] W, A1EFel AY MES 47 SR
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= )z ANG 71EFAS FAANAe) NAY BA} FAFEGAANNE B
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M2 HAFEGAALE TG0 83 TR BAE U FEA7)E 3P
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A wAZ) OIS Fabect
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o] AToM= H7HEAHS Fol= VA& I FAFegAA] =4
TE BAE7] 98 2011A5E 20143 704] 837 7%l digh dlolEE &4t A}
&3 tolH = w7848, 7= vlE, ANFEEAA =7 28 e w7k
o] A "lolE] 5ol vk F7HE A gk volE = Al A7 A £+ (World Economic
Forum, WEF)ell A mijd %Eg}% 7174 A 2 X 9=(Global Competitiveness Index, GCI)
E AT T FAFEFEAAC &k w7k digh o]y HEgE & KBk e] fo]
HE %%6}911:}_ 7= H]%, WeER2d R AQusTs sl tiE dHelEs
GEM(Global Entrepreneurship Monitor)= &-&3tt. GEM=2 vl =71 18494 64
A A EE HA 20008 oS tYe® Fe AERANE e g 7F whe)
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V. 23

2 A= 837 =7kl gk gid dlolH ¥ HAwA(ordinary least squares
regression)< 2011WWH-H 201471 9] A|IZFHSIZ #43Y) SF9-=0F HAEof weh 23
2 1473 Rd(conditional fixed-effects model)S =} & Fth(Hausman, 1984). <3

<#%
1>0A SHUFT G 7S AAsF= VIF Hat gk .38 H gk 1.86
_E'__/K

_]
o -3 Aoz YeRGtHChatterjee et al., 2000; Neter, Kutner, Nachtsheim, &
Wasserman, 1996).

<IE 1> 7l=sA A i
W VIF Mean s.d. 1 2 3 4 5 6 7 8 9

=774 449 062
N&=FAqu& | 1.07 004 007 -004
ANFEPAA 1.86 040 049 066+ -0.08
GDP 12 2616 178 053« -0.05 033«
A7lEHTA | 137 220 032 028+ 005 031x  0.08
ANZAEA | 115 304 047 -006 004 -006 019+ -0.02
FUuES5E=| 136 28 030 015+ 018« -0.04 -0.09 040% -0.22+
7192 = | 168 7293 1484 066+ -015¢ 060+ 024+ 019« -0.16% 0.06

<E2>E A dolH FARA Y] ARE HolFE 5] A7 e RdE A E
o REle BE FANMSE 3t Rd2s S Vs dneS Sk
2E32 Vel Awd Ues M0 Rd4s gAFEd4A4 s 51
gom mEse= Veddr el Audy dAFEggAE wik MeE FHd

P12 Vel a syt 7P AR Abolel]l UReke] nidg #AE Har A=A
tHat golvh 29 R3S HHl Zleddree] A5 o 5o e 7B
= =092, p <001, 71=ZGH &S Awe A= Fold &l e 7= A= Yy
B = 119, p <0.1), 7I=Zdvl&3t 7349 Atolol URSEe g #A7F 9+
S BojEtt oleldt Ak HA Wt B 23 e ZdblME v = o

Epstel wheba] 7HE1E A A A
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= AR HUFEF AL 0 oY WA 2HS 2 7143
Julgo] SO Q18) TPl 7] SN HA FEOR AR E 7187
o WPt FUFEFAANAE oG vhehbEAe] 2 Wh) wEe] 22187t
WAWEE BAL 29300

#20] Rl A HAFEYAAS &P E AFTe) FEAE] HIHE 7k

rlo
:‘o
Lo,
e

el = AU EH 718 AH Y] UAY BAI= O AstA 2450 7%
Julgo] S7HEel wet Al gt vs ARG, Boh wEA Fsaaos Skl
2i=3
<¥ 2> Z7I4ddE o 52 28 "e dolg 1A S IHFixed-effect)
=d] =15 TS el el
GDP 0.12(0.13) 0.09(0.13) 0.09(0.13) 0.09(0.13) 0.10(0.13)
A7eH A 0.05(0.04) 0.06(0.04) 0.05(0.04) 0.05(0.04) 0.05(0.04)

AgE4 -0.02(0.04) -0.02(0.04) -0.01(0.04) -0.01(0.04) -0.01(0.04)
TAugTE 0.02(0.05) -0.02(0.04) -0.01(0.04) -0.01(0.04) -0.01(0.04)

71 QA= 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00)
7Edgu & -0.41(0.19)%¢  ~0.92(0.35)%*x ~0.95(0.35)##+ —1.23(0.38)#
7|3 &° 1.19(0.68)* 1.21(0.68)* 1.62(0.71)%
HAFEPAA 0.14(0.13) 0.13(0.13)

7 2= ’O]_o_]ﬂ o 2
x %2_7[:;_6;2;1] 2.20(1.27)%
Ar-E Y Y Y Y Y
=7} g7 Y Y Y Y Y
F 1.03 1.45 1.63 159 1.72
Prob>F 0.4192 0.1728 0.1025 0.1086 0.0678
N = 239

* P < 10; #x P <05 sk P <01
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