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ABSTRACT

This study considered technology commercialization as a sort of external R&D of the licensee
firm. Then, this study analyzed industrial characteristics of technology commercialization and
interactions between internal R&D and technology commercialization from the licensee’s viewpoint,
Data from NTIS (National science and Technology Information Service) and KED (Korea Enterprise
Database) were matched. 7,645 technology commercializations from 1,980 firms were extracted.
Afterward, OLS and quantile regression were applied to the extracted data.

The impact of technology commercialization on firm growth was concentrated to few high-tech
and medium high-tech firms. Technology commercialization was effective in the growth in a
year while internal R&D was effective in the growth in two years. The firm size was insiginificant
variable, In analysis of 4 selected industries (automobile, electronics, semiconductor, chemistry),
the impact was skewed among industries. Though the importance of technology commercialization
is widely acknowledged, quantitative analyses like this study are uncommon, Therefore, this
study can be useful for the tailored industry solutions for technology commercialization,

Key Words : Technology commercialization, Open innovation, Technology transfer
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2vet AR R&D FAlelA digl, 2A(9) 5o F3Aq77#o] AR vl 154
71 69.1%, SR o2 oF 13, 1% o|EtHE=Her|e7| 897, 2016a), 55 <A77 |H
o] FAkgt wehgk RKDE F3l A2 7lso] AAHIL, volrt ALs]9} WM o= ksl
o A ALE1A AR o|ojR = AL FaHEoll FARhE Ao Il PellA ofF T4
sith, 3 R&D Algo] F9l=o] 7ite 71&s TI77|Ygell o dste] Aljislehe B8 1EA
Azt e oloh 2 A kel g AAA 9ol

AN E FEEe] ARISHE EX1817] flste] ‘A5zl Z1&old B ARISE EXAIE, Al
3z} A7 e B8 71EAY Fo ket X148 AAS Al gith. 33 71EAL
Hsh= 33 RXDEHFE Aol ol2& d AAS F&sh= 7ideln, £ =52 1 FoN=
FTF7IEAE3EE 8l deUIEs ol VIYES o e R HAslL olF TIYge
7ol e s T3

AAl oM 3871eAsE A2 JA9%F Alaet Pt e Fdo= B
thokal A2 oS FUste] A Ystar Yrt(Leisyte 2011; Kochenkova et al., 2016;
Rasmussen et al., 2000). Lg% 21 5t FPEAT 7[&AKRIst #a AP A9 -2
T2 7Es Ve 33713 de R FEo] ghon(Bozeman, 2015), 337]&9] oA
2 T Ta7|He] Ay S F2 B Eo] ghtk(Rasmussen et al., 2000; Thursby and
Kemp, 2002; Anderson et al,, 2007; Link and Siegel, 2005).

Jeht FEAF ZAA ekl I =3 Fesithe AS i ), 719E o=
g 71eAbgs) A gk sttt ZleAdsiE g BAA PR AEL Vera1Y
o] A7 oo g Stk wEbA 71 arq] tide] B4 3 TIEAg]ske] AEE
BIE AEde oA 9e7t it

71EAdsE o] e AFA 13 ol T st 7IeAist Al a9 s
ol ¢ A=A A o] oJHrh= Holgh= A& 1eld w(Kochenkova et al,, 2010),
BAA IS 7R & I 7IErar]d tde] AL 3 IsAdst @4t detol
&5 &8 7hssitt

7IEF8719L 33 ATE AR e 9 F shuE 283 4 o n(Raesfeld et al,,
2012), 7iHFa] Al Agke] Uslo 24 S8sh7|w sHel(Wang et al,, 2012; Huang, 2010). 7|14
o] W2 Wstsl= & 730l th-&st] alxe= 719 W- &F-e Tt 7l dds 285k
7 Halo] F-Q38FHChesbrough, 2003). 73=%t 3-3-A]2] Hlo]2(Public Knowledge Base)
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A7} 710] 7iHFe Halol| Zrofsh= Hlol S8k 4gS 317]= ghth(de Jong et al., 2010).

W2 TF7les S8 719L 719 W9 R&DeF 3371 1He] AlUAIE &85t
E5|AT, AAENE, SRS olFollld] dH(Huang and Yu, 2011; Gilsing et al.,
2011; Bozeman et al., 2015; Pippel and Seefeld, 2016). &3}, o]2]gt 3-&7]&e] &g
AAZ 719 IFoll T4 P3FS Frh(Raesfeld et al., 2012; Kang and Kang, 2010;
Pippel and Seefeld, 2016).

T3 719 @] 3 Y] 71shE o] dtke Aol IX|A] et 7192 7IsAist
s HEE 337180 A7 UIEHFE 753971 8P (Wang et al, 2012), o]9] 755
o] Y& FFAA] Ho|A2RE E2-2 W= gith(de Jong et al, 2010). 3t 7]& SEE
ste] Hzewtm 5 AR 7j#e] =82 v|% dth(Mowery and Sampat, 2005).

ol9} o], 7|9L ¥% wob 7 FHeles H3E stol ofe] FA|9] s WA 7IEA
3= FPstar ot ol BHA TIeAdEE ool dYe Felo] §AlE olfle
S A deke] dstolgtal & &

£ AFelxe 3371l 7199 i Al b s Ae-S EAskd). ol& Sl
7140l g oI5 BT =N aEAQ Vet A £ FasR Aks 7 vk
e Falol AR a9E SA4% =52 WA ¥7] wiZel(Ahn et al,, 2014), 7|&59]
A717 2IE dEolv TR T 719 Lfe S uet AR i FAale] A
i3t 32 AR dto A & o7} gtkar B 4 it}

a4 71EAdstl B A8 =RE2 AR AEXAN o&Este] &l BHE
BA8a QJrhEEAY 9], 2015; Eom and Lee, 2008; 714193- o|®&, 2007; s-g%1 €], 2015;
Laurson and Salter, 2004; Pippel and Seefeld, 2016; Kim et al., 2011). o] 97= SHH
o} FEHFE I3 gu| Ha PAE A (likert scale) 2 A oJsar glon) A 71&0]
o] B ARZRALRE #2517 ofel AHdd kel 719 Axtel o8l =A] 25-At.

A 7199 Qe 7199 A9, W95 R&D FA4; Foll #3k AP=ies
AR AR R&D P& (Coad and Rao, 2008; Nunes et al,, 2012; Hagedoorn and
Wang., 2012; Berchicci, 2013), Pavitt's taxonomy(Min and Kim, 2014)9]] w2} R&D2} &
27192872 @Al A} glon, ZI9ERE - o F RKDE B3l 9 Adele Azt
AcH(Mata and Woerter, 2013). B3}, 4 9] Sl weha] R&D 7|¥F A% 2do] th=2n
Akjuict AdFst R&D Fokze] Z7] w3t xtol7} Qrk(Strulik, 2007).

3 FtelleE 7ol #dg A Hlo[HE 7] ofele Bl olzld B3 A
A Fslal FSoleH HAEXAE E88t A5 Idslof FARE, & AF-ellA
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NTIS ©lo|EE &8sto] 7IeAlqdste] 4714 a3, AgE 54, 237IsAdste Uiy
RsDe] Bl 58 MEHoE ¥AT & ok

£ AFex= 1,98070 7199 8710l 7,645710] thigt HloJejHo] =5 53k OLS
(Ordinary Least Square) ¥#4]3} £¢]3] 724 (Quantile Regression)<- Eaﬁ 35703}
o ReDS] A5 AH4-S S-S Bk oheh OECDE01D®) 74 oks /1% ¥7-2 3
&, 490 84S FolN slober) B 10l U RaDe] Eofol] ofulet ke
OAEAE e

=8, BuAIS ekl U KU A%, AT, LS Tkl AL 4

Z}%Xh bl Xﬂ TEMEM Y Axde T H7] °F9‘r 3’—1—]71% ool 25}
o] ZleoldoenRy 2 5398 ge A= JAUHANE, ol tig AT B4 & o]
oJAA| Ggot 7lell B A5 T AHE =Esty i

AT A, WF R&DL 71eold B 7[99 Al gl 9FE Flen, 82 M=
hAAZ 2gslal Jlvks Aes e 5 Jiodrth =3 713017‘4«] e Fasles a9
71€ 2ok dF Z1ell HFEo] glor, WF R&D= 2d 7, Zlgold2 1d F9| viE
el F2 FFE 7RIt AES =SSk =3 vEEA| ﬁﬁ]t PFE9] vigado] 7]l&o]
Aol & FFe e dloll el sl 2beAt Eoks frold a3t fls Aos yehie
S Al 2okl mEME Zigolde] Edde 2 Aol7t Sle A& & ¢ AT

B A7 7L vt 2k 23elME 371 71de] R&D @Y, 719e] R&D
7197787e] A, 22 7149] WF R&DS} 217 R&DE] dAlRh= Al @delr] o234
Z-S sk, 3elx= B3N el tisl avfskaL dlolg 75 Wi 753 )
ole]9] 71Z2EAIFE Tt 4B AFEA Aol tisl =3 SFelME de
AAPdell sl o2t

L o2 w7
A 719E 27] ofeltjo] GAIRE AKISIHA| ol2E HAHE BT 71 el 25t
ks

AUEA 7o) uhda} slole| 2 AE] SFo ) Azle = So] A
o] GolA|1L 7]4e] Batado] ZojElo] FAle A A 814l Heko] Sohta IrkEnkel
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et al,, 2009). 7192 7I4E A Heke] dgkow ofg] FA9} 9F RKDE T35t 3lom,
I FANE 3 A7 TR S40] JaL A A7 Bot 7199 A thistel] =gl
9 4 doh(Raesfeld et al., 2012).

AP ATES E3H| B Laursen and Saltor(2004), Fontana et al.(2006)2 W5 R&De]|
jSolo] A BB Bl 7|&xoks 7| QUSE FE T ] A P F=Holn
A TR FHAME B o]5S ¢S ¥Rt

33719 olxe] 7]ell F= @l 34 Eom and Lee(2008)0] ol A#E =55
A F3}AAE Raesfeld et al.(2012), Pippel and Seefeld(2016), Kang and Kang(2010),
Almeida et al.(2011)2 7|93 tieh A74 5 F3-Hee] Feol 71| A °U I
= T A8 EESlglrh AE S0, 3R tiERte] R&D P9 B9 AlF H4l(Kang
and Kang, 2010; Pippel and Seefeld, 2016), 53] A3} (Almeida et al,, 2011), 34 Al
(Pippel and Seefeld, 2016)ell 5% s vixth. IR} TFA77 13} A7+
IAFA, AFFA 25 g JFE FAHPippel and Seefeld, 2016).

3 Qo= ARdstet Al T TE ARl TR 7199 d™e] vAe JFFel g
AGrEo] Y EQIT} Raesfeld et al (2012)2 3-8 #oF 7|&dA(WE, 214, EAd 59
cepol 5§ w41 Asto] frojg el ks nlAths 2ES wEal. ol
SQ011D& ARAL Aol Foldk F21gle] AIsH 4F ool R&D HokE, 91}l
o] BT FAA oJ3ks =& vy}

F27iaske] WS Aeke 290l thshAl, Silva et al 20172 71%d2k sizbe] el
- 2 R&D A2, Hoke] 217, 4] oA Sol 2ol wfel o] dFe FS WL,

Wang et al.2012)% Huang(2010)2 7143 3121 71 shola] F37185ke] sl o)
A 78I} Huang(2010)2 7ol dS 71 gAale] d@to e 7Fsiglon] dExAle
%3] 7l%olds] 8 A4 8912 At Wang et al (20128 71487125 7144}
3= 93 A4 T YEYA(Knowledge Exploitation Network)ZHe] #A|of| i3] O,jg-gﬂ
o}, 7ige uzus mulo] 7lste] B RYD L2AE F KeAist] Heie Tl
eIt ZleAtdst 8-S AXH ofe] FAZE Fofshs A4 A YIES = FA E‘r

e} o] A A7 A 7o) A BAA sEass aestA] il et
of 278t A& It rh= HAE ==

rir

2. 7|9t Aol =70l M2 R&D FXteb 7|HdEZE 2A|

R&D FAR= 71918] Al o] e T Ao Beid YA, HYATE S0 2t
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A R&D T2} 719 AR dAIE 7199 9 (&), Ade s, 71€ R&D g%
el w2t Z2A 21 4k Wl R&DE] Foke 53t 7|52 R&D A&3 A37371e] dA o
2 IFS 73T 2288 =58 & Y9tHGarcia-Manjon and Romero-Merino, 2012;
Lee, 2010; Demirel and Mazzucato, 2012; Nunes et al., 2012; Mata and Woerter, 2013).

& A7 digh B8 AH A, Garcia-Manjon and Romero-Merino(2012)& ¢35 A%
A3} 2225 (OLS, Ordinary Least Square), ARFEEFAHH(GMM, Generalized Method
of Moments)& Eal Rt 4ol e 7I9], 19ielel 7IRIg4s RAD el 41
£ #APL o Flslthe As WAth =3 R&D o] 719 Al vixle 23t 4%
7199l A=xEo] = AL ¥} Demirel and Mazzucato(2012)£ R&D 27} AR E
ol mIX= Fo dFol 7ol A7]el weEt HEre As Btk

A0l R&D ok s 7102 & w, R&D FHoFwrt B AkglolM= 71¢¢] A7do] R&D2}
#Ho| YA Garcia-Manjon and Romero-Merino, 2012), A1X]0] 2-2] #AIS Ho|= AR
UEFHTHNunes et al., 2012). R&D FoFer} £ Aokl 7199 47+ R&D7F 9-UA
Feo] AAE BHAHNunes et al., 2012), T3 o] BE I7lE 45 7[el HF=Ho] A%t
(Mata and Woerter, 2013; Garcia-Manjon and Romero-Merino, 2012; Coad and Rao, 2008).

Lee(010) 719 ool meh R&D7} vhe Aol vlAE ek Bajshe Bad wde
A, BAte] 71E R&D At 4k W S wbA] 7190l 9Ag A3ES vEh
g FAo g AstAu SARE AlzFe] WAl wEs Al 7HA F shte] FEE H
dr= Aot

R&DO] AF=E1l Al AAl 7194878 g B34 #AlE 7HAaL 9t} Coad and
Rao(2009)0] Tl 8215} 7]9) ] AL A1ele] 71exiokzo] aie) char, 41e] ujo]
A T 93 S1%del B0l Lepsteh, 91714 Rololrs A1 13le] ol el
HAE HEPBARE H|aL9) 7] Zokelre 714 A7) tiito] §alo] ophd thE Aol
Aol 23 2=

3. 7|¥9| LHE R&DE} 28 R&D 7t AlSXit2

U R&DS} 9 R&D7} 840433l vlx= 544 daatgol dis] ofg] A7l
TRHEJAE. G- o7 (2007)2 Ak Zled " Tle ol ZledadHtl S
A4 G9E 71 Aolgkar B3 Kim et al.(2011)2 F4719E9] 739 343 9%
o] RXD ZgHT} At ¥ B2 F3e vivhs 235 A A o9
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20112 7Id SANEES WY L85 I3 JASFoR FRtL 7199 T
R&D FApo} s ko] JrAdo] EA1¢S Bt

T2, R R&D$} 915 R&D 7+ A5 akg o 2 QI3 vk 7|90l ule} Hxpr} Als di
71%to] SAARI S dom, U R&DS}F &7 R&D Ato]o] A Bgh A1) wolel| whet

£ Ao 7 Yepdti(Hagedoorn and Wang, 2012; Berchicci, 2013; Mata and Woerter,
2013). Hagedoorn and Wang(2012)2 AIIEF 53] ol ulF R&D(p:]}\]_"] R&D E
Zpeh)9} ¥ R&D Hgko| m = ofeke BAEHA R R&Dsz} 93 R&D Hzto] A5zt
S(interactive effect)o] Z7o] wlg} g2txItH(contingent)= AL ¥t} Berchicci(2013)&=
7194501 24 T 9% RaDoll SkEabAl B A9 S AahaA Z1%0e] o RaDs] it
oj&4F AT 7199 At o uAl #AE Helvks S #Hch. Berchicci(2013)2] 49 9
AE 9 R&D7F Ul R&DE] 70%Y o 497} 7P =

71133 Aael Ul- 9% R&D 7he] #AIE #4138 A3} Min and Kim(2014)-& Pavitt2]
HEE 7]1F 02 science-based 1ndustry JoflA er F(Absorptive Capacity)¥} 7]&2]
23 StEUH o] 7]&AI3E AFoll =82 A9 non science-based industry WollA= o]
S ATl 71EAKds Aol e FA d2S B3 Kim et al.(2011)2 T47]HE9]
W5 R&D 933 71483} dF(Technology Commercialization Capabilities)o] AF{33}
el AUA 2AE Jvk= 2te Bk

° 2 flr l"

4. 87201 Orel EY0t 2 A9 2|9

F37]E0ldL 719 9 R&D WA TBE F e ARE oY A|Th ATe] 547
Ao QWA FHAN thE {39 9F R&De} FErt

35 A7 oEtAlA EAol ol AX AT Bol 71 el EFo] Hrh(Raesfeld
et al, 2012). =3+ 33 A7 AFAEH 24 A 54 3718 71H7te] I vEY=
(Wang et al.,, 2012), &% F&2] A2 Yik(de Jong et al, 2010), 7]&o]d ZZ(TTO)
(Huang, 2010), Z228]aL AX-2] R&D A=A U(Silva et al,, 2017) Fo] 7192 719s Al

71EAI3ke] AFHo] 7= it

olg]gh ¥ 7IEold Ao EAS B Slstd, 7Ide] s 7Isoldel FUg 5
= o7 R&DE}F ZHARI wiglo® Far EA5GI. B2 degt o R&D7F obd 719
| 3871EAIds el £A13 Follol| Wb ads FAFo A, AR A BRI 7EAKgiste]
AF3 2IAE SATTRE 9oE 7KL

4
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AIAl Z4=re) 71213 A AR 9] g Yske AAA a9E ATA e AR
A AF)9] o] ¥ F shbi= 71EA st AR a2 A 5] o]EH7] wiiEo|thKochenkova

.IN

et al., 2016).
Tl a1l Fidoldo 2 e W Bake ARHoR 24s] fEie B wE 2
2 ot g A o] Ayt 7194 75}011 g AP ATFES AuEA Agdwopd 7199

A, S, - SR RRD 7H8] BAR= 7190¢] ot 1ol R&D gkl whe} =1
v E 534 @A|o]7] wliFo]th(Garcia-Manjon and Romero-Merino, 2013; Nunes et al.,
2012; Min and Kim, 2014; Berchicci, 2013).

Rk opue}, B dAFelMe 7199 A, AITE sl 54, ARt whE Tleeld
o] o] izt AT TS Tt Fw7IEoldo] 71l PXl= Aol tisf 71Ee] &3

Sur} A8 sl

I, wEst vlole)

1. G412

02

wW2A] Wstsh= 7l 8730 th8shr] $ete] 7192 Uiie} ool vkt Viesdd s &8
sh= 7RaHE §Alol| FE3kaL ¢ltk(Chesbrough, 2003). Huang(2010)2 3-3-5-10 2 2| 9]
710l B3 71949 9 R&DO| dFtolzt /iy HA4le & R vpetsto] A8t

B olxde= 7o) s Tk Y] R&DO| A o] JFAE 95 R&KD FEH(¢
ZlEddS 285 /S YAl e os ThstaL, o R&D FEH 7199 Ui R&D
B A8-& At 3, UF R&D FoF=g} 7|olxlo] 71949 ulE] 7ol w|A|

P 7ol &3 A5 TRl wet A4k
AHI5432 OECDY] 7% e 7 S 7(HgE R&D 7‘]" S 7P Ao 2
ol g ol whet 9], FaLgl, TA9, A9 AR &7, (FE Dol A& 283132
H, BE AeS A7 o= gt WE, Aded '—T/‘éf’/] ztolE &lstr] st
KSIC AFdF 7]l wet 47H 79 A3 E), vkeA), Ak, A 719ES
FEot] B4 AWsAHEFE TS (F 2ol A,
7197 EE 4719338 71E019e FHY 971 3007 T A9 FAVIHeE &

1A
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AYATAR AT & F o] ZIEoldo] 719 Al mxle ad= 7= 15
shA] @itk o] Aol th-3-at7] ko] & AFtelre B4 E9l(quantile) o] 2] A Q%]
< Aajulol & wj) de] 2ole E413]HARAE 89192 (Koenker and Basett, 1978),
71909 vl BRES FEHEFE T U RDS} Jloldl 7he) A AES ¥R,

2 ol TEa FEaolElE B8N IR el ARKI-2-3K)e] ule EAE
A og BAsn. 7solds $dlM 553 ei7ise] A mig= olojxled 94 7zt
o] Ao} }AeHDemirel and Mazzucato, 2012; Mata and Woerter, 2013; Almeida et al,,
2011; Raesfeld et al,, 2012, Eom and Lee, 2008), 7]&¢] A74E5L 77} tj=2 717k S
B35}, Demirel and Mazzucato(2012)@F Mata and Woerter(2013)= 19, Almeida et
al.(2011)2 24, Raesfeld et al.(2012)2 5332 A5 o™, £3] Fom and Lee(2008)= 239]
7RPO 2= RIS AP Sl Tkl FAeHAI) ol¢h 2 Vel AU VS B
she A 32 it

olglgt 42 44 7199 Sl whE sl adel &8 ks EMT e
™, Yot 71eAKdst Ak o)l QoA Aiglolut 7199 sS4l we J9 Wikks AT

S g % olg Aol 9

(<3

(# 1) OECDQ| 7|aZUdr 7|& HEY 2F

R&D FoFe 71E EFR&D T4 vlE) 3 Ak

97182 A, AR, AFEN, SAZARN,
(A divl 8%, F77EA] div] 20% o] g5 5

ST A, Asattd, sk ahiieg, 7171404,
(A vl 2~4%, F7E7EA] vl 5~15%) et 71A ARt

SAN7IEA 22001, el b Az Ak, AR,
(YA¥F i) 0.6~1%, F7171A] the] 2~4%) H&Ak

o) /\A]-

I 5] 0.0 ot ] 1% ol A, AR, A, A 4§

(H 2) 20l sI2HZFEE(KSIC) =& 7|12
Fopy g2
C192(8+ AARE A=), C201(71% 3122 A=),
3}sh C203(FA1F 2 Zel~gEA AZ), C205@EEM# A=),
CR2(AFAE 2 Z2EAE Az

. C202(AANF A=, C2622 A9, C263(HFE 2 FHAA A=),
= C204(FA1 2 W An] A=), C265(%9%4 2 237171 A=
HlE | C261(JH=A] A=), C2622(AQAZ =273 L ARAE 43718 A=)
PRt C30(Fs2 AlZS)
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1
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©
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2 A o) RYSATA S FENR Hitol ol £ H91E FHOR e BHL
Fg3 F0ehe WO B FARNS 7IFOR 0] 0abe} o] 0B mAste] 1A
gk ol Eol 9] 10%e] R9IBFEHE 0xke] 100 F(He] ghe, oG SO2] ghe
2Eg A5 WAl

THIAEN 292 a3 2ol 8 3o

s

y= ﬂ /eri + /1‘7'7',
Q,(yilz;) =B X,

EASHASE Folal 7+ Bl &3 Axst BAlel s} He),
. ]- 4 4
Min— Ty, — B X, + Z (1=7)ly, — B8’ X,
Ty >5x, y>p' X,

3. Holg =&

S8 AFe A7Ae R&D AE &8-2 S5t ¢ Jes A3H7|ed BAHIA(NTIS,
National Science & Technology Information Service)E 2-°33}3L Qlt}. NTISoM = AF
R&DeJA WAt 7|0l d A3} ARE Algstal et o] A3 Fu= FAd AAlde]7]Ho]
A& 71sold A3 ARE A AR, Z|woldo] Al A7|¢t A 71EdE, TIsR

A, 7lew WA AALFHE S5 FEelaL Qo =7 7]sold 71wt Tl
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=] Z]lokT
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Jes Fokx -2.022 1818 0.907 0.936+ 1.847%
(4.538) (1.924) (0.976) (0.560) (0.246)
W& R&D Fokwr 45.470* 21.154 0.886 -0.072 -0.114
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orE T (0.055) (0.039) (0.018) (0.019) (0.021)
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=) 10k
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0.146 0.156" 0.027 -0.325*
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FEC] 49 10% Wl Sl ZIHES 71 FAIA ol ol avE dA o

S e 54 7R dEEE Uro] B3RS AAR A9 (& 17) ol Belst

k& me JA dolHE tdes 241371

ot LM Z1em HF=] 75 FH 25%, 2391 50% EHlA viiE STt

G T U R&D Fokee 49l 10%, 4] 25%, 291 50% —‘%%’401]*1 i Skl
] =

)
o] s F= Ao Yyt 2d T e AFES e R Al #4S AR
71e8 Foketrs BE E9oA #-93 2392 Holx| ggkon] i R&DE BRE H9oA4
u|E AFEl ol F3S FUt 3d F ulE AHES S5HeE TS e EE H¢
oAl frelgt Axrt ehtA] 2okt
(E 16) TA| dlo|e thd 2L5|HEAM
n=4418 =4
0.1 0.25 05 075 09
0.077 0.047 0.189** 0.309* 0.566"**
H ok
HF R&D ot (0.068) (0.056) (0.060) (0.118) (0.124)
0.502 1.063 2347+ 2700+ 3562
Z=g ZJok
ZIeR ok (0.991) (0.838) (0.653) (0.701) (2.585)
7ea Rk -0.029 20,026 0,121 0.190 -0.336
R&D Fok= (0.449) (0.292) 0.273) (0.759) (1.025)
In@el 2 0.071%* 0.016 20,012+ 0,038 0,067+
s T 0.016) 0.010) (0.007) (0.008) 0.016)
-0.002 0.008 0.011* 0.011% 0.012
Y . . . : .
In(zhh) ©0.011) (0.006) (0.005) (0.005) 0.011)
. 0.614% 0,256 0.009 0.334** 0,698+
= (0.097) (0.059) (0.048) (0.055) (0.110)
e 242k 99.9%, 99%, 95%e] FelE $EE o]
2) At St
7I19ES OECD?] 7I&EHoe 7|5 AMdw-E 2 vro] BS3ARAS AAsH 49=
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NNEFdEE V1FoR & B9 ARA M E 18lv1en %—19471% woke] 739 4]
10% E$leld 71&E5 JA=rt viE el Tzl a3s F5 2o vepytt vhHo
1971 FuA7IE ko] 9 10% 915 AYg BE —‘?’—%‘49} FAY 71 A7
o] BE #eolMe 71EE Hokwe uiE o] BAHcR fost #AlE UehA] ¢
xct.

FAN 1T A971e woks OLSe} 913171 BrelA] Wi R&D ke 2 7les 3ok
o} fefgt ZAaE VEhlA] go} o]F AlgfRole] 7ol RD7F ol thE g%l ofs) ZAAwct
E AL AARIt} o= Coad and Rao(2008)¢] As§eiTe} dx|gkc}.

S1971EH 19071E woke] A9 10% w919] 3|AAIG(13.323, 9.495)= A HolHE
Hlelo 2 OIS #418 XIS 739-(2.057)Be} 4.6~6.58 A Uehsith Alzg 2olko] v

A BE 2919 AT FolatA] Gtk e aels & o, 1971ed Sa7lE ok
UK 71o] 7ol T84 adE S8t vkl FEE  givh

v Az o] 9 A9 10% 299 A9 25% E9olM 71w HoFweel i R&D Fo=
257 Bl frofdt kel JFe T Ao vERgTh AR 10%2) 25% 9lellxe] V1%
8 Fof=e= ZH7F 2312, 2.0959EH o= A dHolHE #MYe o Vs IAAS
2.057)¢F  Aol7t YISt viAlZRY 2] B¢ 71eelde] SAA aart Azl vl w53t
tha AEdE 5 9l

(B 17) A=8 ES7tE =27 78 29=HEM

19 & 33E0=2258) 2d F AFEM0=15749)
=4 9
0.1 0.25 0.5 0.75 0.9 0.1 0.25 0.5 0.75 0.9
Y2 R&D 0.081 | 0.039 | 0.182* | 0.224" |0.487**| 0.409* | 0.295** | 0.389* | 0.627** | 0.687** | 0.780**
Aok (0.122) | (0.055) | (0.073) | (0.125) | (0.135) | (0.163) | (0.088) | (0.132) | (0.178) | (0.257) | (0.246)
M= -0.150 | 0517 | 1.440" | 2329* | 1.995 | 0630 | 1.100 | 0709 | 0754 | 5521 | 8.838"

A= (1.618) | (1.474) | (0.837) | (0.940) | (2.391) | (2.072) | (1.397) | (1.301) | (2.905) | (4.165) | (4.747)

71&8Rekes | 10020 | -0.013 | -0.102 | -0.140 | -0.267 | -0.039 | -0.053 | -0.057 | -0.136 | -0.522 | -0.798
YBER&DAE | (1.472) | (1.305) | (1.158) | (1.537) | (1.466) | (3.120) | (1.123) | (1.962) | (2.038) | (3.726) | (3.716)

-0.012#*| 0.019" | -0.001 | -0.017* |-0.049*| 0.063* | -0.003 | -0.029* |-0.084***|-0.103***
(0.012) | (0.011) | (0.006) | (0.009) | (0.016) | (0.032) | (0.016) | (0.011) | (0.018) | (0.021)

0.080**| 0.004 | 0.003 | -0.002 | 0.007 | 0.018 | 0.025* | 0.019* | 0.034** | 0.036™ | -0.018
(0.019) | (0.008) | (0.004) | (0.006) | (0.012) | (0.023) | (0.011) | (0.009) | (0.012) | (0.013) | (0.011)

-0.493**|-0.239* | 0.027 |0.328*** | 0.529** [-0.916***(-0.397***| 0.029 | 0.270* | 0.587™* | 0.952***
(0.107) | (0.088) | (0.045) | (0.063) | (0.133) | (0.216) | (0.101) | (0.099) | (0.129) | (0.136) | (0.186)
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19171221 (n=1443) F9)71&E4H) (n=1561) HIAIZH (n=835)
w4l w4l w4l

0.1 0.25 05 0.75 09 0.1 0.25 05 0.75 09 0.1 025 05 0.75 09
W R&D | 0137 | 0173 | 0300% | 0453" | 0422 | 0330 | 0.290* | 0304 | 0434 | 0492 | 0122 | 0048 | 0176 | 0312* | 0.259*
k= | 0.187) | (0.157) | (0.102) | (0.253) | (0.221) | (0.281) | (0.113) | (0.209) | (0.264) | (0.723) | (0.088) | (0.098) | (0.111) | (0.150) | (0.099)
&8 0137 | 1146 | 1.072 | 0967 | 9495* | -3.299 | -4.362 | 0.075 | 3.800 |13.323*| 0925 | 0.702 1736 | 2319* | 2.093*
o= (1.961) | (1.014) | (0.893) | (1.560) | (3.707) | (2.899) | (3.133) | (2573) | (5.281) | (5.287) | (0.537) | (1.146) | (1.118) | (1.071) | (0.880)
=1
Hofer 0.075 | -0.019 | -0.056 | -0.099 | -0.744 | 2116 | 1604 | -2487 | 2
YHR&D | (5.220) | (2.997) | (3.198) | (3.815) | (4.597) | (10.985) | (4.697) | (7.751) | (O.
k=
In 0.124**| 0040 | 0,006 | -0.014 | -0.030 | -0.058 | -0.039* | -0.035"*| -0.059 | -0.077* | 0.150*** | 0.097*** | 0.049** | 0.016 | -0.009
(FH€9) | 0.031) | 0.015) | (0.016) | (0.020) | (0.040) | (0.036) | (0.016) | (0.013) | (0.023) | (0.032) | (0.025) | (0.020) | (0.016) | (0.024) | (0.025)
In -0.055*| -0.002 | -0.002 | -0.012 | -0.014 | 0.091* | 0.044™ | 0.021* | 0.029 | 0021 |-0.049* [-0.033**| -0.021* | -0.019 | -0.018
(374444 | (0.019) | (0.010) | (0.013) | (0.013) | (0.026) | (0.029) | (0.014) | (0.009) | (0.015) | (0.024) | (0.016) | (0.010) | (0.009) | (0.014) | (0.014)
<0057 | 0222 | 0.117 [0.588"* | 0.946"*|-1.460***| -0.552** | -0.024 | 0.185 | 0.635* |-0.403* | -0.074 | 0.159* | 0.469*** | 0.827"*
(0.182) | (0.104) | (0.137) | (0.139) | (0.254) | (0.315) | (0.172) | (0.102) | (0.158) | (0.265) | (0.129) | (0.065) | (0.077) | (0.123) | (0.127)

e o 27 9.9, 9%, 9%E] FrolE FEE o]

67 | -2.484 | 0056 | -0.019 | -0.103 | -0.183 | -0.156
55) [(13.952) | (1.189) | (1.633) | (1.211) | (0.950) | (0.728)

Ay

453

v. 2 &

£ AFxE 715871 el 33710l ol 714 Al HAE 9FS 7]%4
A, Aol 543, AREe] el whet AT RIZEe] RKD o] Ad5dt A8l &5

712 7S Eol7] $aliMe s 710l AE 3 7Isolde] Ao disl et ”J—QJ}
k. & A7 AFAQ HolHE TIRte g Ve ar|Yo] de a9E BATeRA Ve
At A=k el 44 2 APE Al

AA| OLS ¥4 235 Ao 3570l Fofeh= Zo] 7o Al a4 <
FE F2 ek ZlEs H=e 3HAG2.025)7F W R&D k=] 3]#AI0.226) K}
100 Z7P7ke] =70 vebstod, R8st AlE ARRE 49 Ui R&DE] 3#7AI¢t 7es
Foteo] IHAATTE & AolE HolA| et

71€8 Fo=ot i R&D Fofee] 3 atdol sl dury Zjgolda Wi R&D=
2o AR (-0.130) 24 283t e & F o

713 47199 o R&D S0 ztol7t Sle< ¥Rl A8 A7 2E(EAS,
2011; Y=A- o], 2009; Demirel and Mazzucato, 2012), ¥ Ao X= t7|d8 F47]
Ao Zleold SFells o3 Aot fle Ae® Ueptt. & Aok 248 5371<0]
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A e 7199] 9% 7FgFo] ZleR ek FA7Igeli7edl th7]e] Zleoldo] k= Ao
3| AEA o] Z5] W EA] eoks 5 itk 23] whiEel 47199 T4 7] R&D
Fa19} 44E 7 WAE o g WS aefst U1 A7t Easi
Abdiopd 913N Aol dal AHEW V|eolde] adpt Fasrled 1dvlE
oke] AR 716l FFEo] gitk. ZIsolde] 4714 adE A% MigsvHe SR
IR N E 7|EolHe] aFrt AR 7oA HFEo] e A= Yeigtt ol
3l ZlsoldL AkdT xRl thal] FFRE whom Tlgolde] Ade U 7oAl wgErtaL
ARWE & Jot. =3 Al ARG T 37N A Aol Akl weEkA Tl
old Ae] AFA ol tErh= A& Akt girh
A Fopd {3 A oM E 197]E woket Fag7IE woke] R VIHEe] Ve
o]de] aE F2l5he Ao E Ueiged], MiEsTH SRS tde R g #A A E
710l At 49 10% 92 FFEA skt 2318 7ol adrt 44 25%
9ok 50% 9 elA fofshAl ekttt aeiv FAE FolM In(Fd ) E AAs
AR S AR 27 2@ F STV 2419 9] 10% E9lellx & ko] aat
eERTH t719L f-FARd slack resource)S 7HAAL 917] wiiEell 41291 IA1E F7]
b epste] FAle] AF FES =9 4 gIth(Yu and Lee, 2017). 7149 =710 gt B
HMIn(GEHY P AAFEA viES7H: 460 ti71¢d9] diolg7} miXe gk o]
AA l wo] 7]&o| TtotstA] A th719e] 4714 7lEeldo] F7HH 0 & vid= It
il

o,

13 SRR, A WA, B S WE Rele] SR BAdAE
HHEA] Robg Algetui J1Ew A4S B sl&olde] ulE Al fold ERE FA
e Zlom BAETh Fopd olAe BN MY ERME setFeky Anwet
1:]

O

FollA golalA)o] kel Ao 7 Yepgth(Bekker and Bodas Fre1tas, 2008). &gt ofst
o A7} ATt AL Aok o5 7]7] FopollA] AL 478} B3} fobilld= Tt
(Mowery and Sampat, 2005). 22t} o|9} 22 HX2e Z7le] EXJ(Arocena and Sutz,
2003; Silva et al., 2017), 3JAF2] 3K Bekkers and Bodas Freitas, 2008), AF12] &4
(Schartinger et al.,, 2002; Silva et al., 2017)]l w2} LA=A] ke A= vellct. wehA,
K9] obdl 7|goldst tlE 7L BAS A3 sorsr) et 371 AT} Baskt

AdHog B Afoie 7Es Jobwrt Eoldes 7Y gl Holdh Akt
245 Al9gE Berchicci(2013)9] 73-9- 9% R&D &j&/433% A AAIEFS] wiE)7t o
Uzt el S Holr 9% R&D7} W3 R&DE] 70%Y w HAz7) 714 Eois 24 292
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7lEAhe FEEAE Kok Aot E3F & R&DE| E4lo] 7w Al ofye} u}
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