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Abstract

Purpose - The purpose of this study was verifying the policy effects by field of innovative growth
engines, focusing on the discussion of the relationship between government support and corporate
R&D activities (substitute/complementary goods), and based on the results, policy recommendations
for promoting private R&D were carried out.

Design/methodology/approach - Through literature research, academic/theoretical discussions about
relationship between government support and corporate R&D activities were synthesized. Next,
survey data were collected for companies engaged in the field of innovative growth engines and
empirical analysis was conducted on the relationship between government support and R&D
activities in 13 major sectors.

Findings - First, as a result of analyzing all companies regardless of sector, government R&D
subsidies had a positive (+) relationship with R&D activities of companies engaged in innovative
growth engines, that is, a complementary relationship. Next, as a result of performing empirical
analysis by dividing the 13 fields, it was found that 9 fields were complementary goods in which
government support had a positive (+) effect on the R&D activities of companies. On the other
hand, in the remaining four fields, the effect of government support on corporate R&D activities
was not statistically significant.

Research implications or Originality - In order to promote R&D activities of companies in the 9
fields where government support acts as a complementary product, it is necessary to establish
policies centered on direct government support. On the other hand, it would be more desirable to
seek indirect support rather than direct support in the 4 fields where government support did not
have a statistically significant effect on corporate R&D activities.
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1. A&

g 719ES MER AFH 7S waA 2aete] Lok whE A (fast follower) Mo 2
w52 g Tket /‘“J% o|Foigitt, WE FFAHTFE BHUAEE Histeta FAE-S dst A
2949 HA oS FE F M o], ©7I3tel E&H 02 FHE & e WHS vh-E FAH
olgfgt 4% FHell o] oAl g7 7PEL Ve FEdM = A5 l—foﬂ Aoz F1Yshct.
oA ghm 719 HHbolut AmkE 4 whlo] opd 222 EXA AR E FEuiol shs & 54 (post
catch up) AJE Zolatgir}.

Mahmood and Ruffin (2005)& 7]¢ A %= (technological frontier)dl] 7V7+ A4 71459 Al
< Hdsl & £ e AR o] Fadirtal ZFxg vt ) o] o= Ak U|eEs Fa, ¥
FAE grolgt gk 7|gElA Qo] FHY d&o] thA s FR3H HATE v|E M E
Ak, 2EL FAE 7HA & F e 9EI Holgs V1Y AT sl Eﬂa A5 Ao el
3] A= oA %l’-'— 7Hg 2 dgtolA A EFd gk FH BRI A7NEe] 23
gk AF7F &3] o] Fojx gt

=79 —E‘C’MW“ ARALH 719 R&D &% #Alol digh A7 A&EHAT. 7 AL tAF

AR i, ARALL 75 2945 YA 719 R&D &5 Asfdtta Fgste A7

(Clarysse, Wright, and Mustar, 2009), BF| 2 & 7te] #AIE tAH dA A HFEA D] 719 R&D
Fxo A4 TS sty FAE ATAE 243 Busom, 2000; Wallsten, 2000), o]9} z-e
gt Bo] FESHUA AT =ole AEHL QML AF A7 A 9 A BHE BF ARk

sl A3polt
017488 £ S AUIYEA B T FE F it 130 Bl 0P A3 Ae
5] WIZk 7199 R&D BE-& Sshs Zlolch, felstd Ha49F e Fae JrAgo] 19 RID

ZEo EWAVE He 2e F78he Aotk 2 Wr 2021Lﬂ A7A g A o] 31 glo] FRAA
3 719 R&D &Hgo] ofugh 474101] F=AE ASehe AYS FHHA Zhdet, old £ A7 ARA
93} 719 R&D &5 3te] #AIE SAlo2 2835 130 Ropd A4 avts A, g dAE
SHoRE A nrst Wbs AAISHIH

Arakgel sidete 8488EE 130 2ok 2 R&D  AHFER I3te] ¥IZF R&D FA7t
FgstElA] = *l%“abﬂﬂ yephd = Qi waba 2 AFelMs 54 Aol IekekAl ¢, daldd
T8 130 FopEE ARAD a7t oA vehbs AE AF EAEY FAIF 2 AT EE
13t] 2o FAF 719 HolBE vnhgo g 13tf Eopd ARAU% 714 R&D &5 #4715 A5 sk,
olg ntE o2 A JhA HekE AABIGATE. 53] ZlewAe] vhEstel Attt el AEH H2ES
akedel digk 71&e] Aeojg ReaA s g A 7 BAE Fuzmela 9tk (Nicholls-Nixon and
Jasinski, 1995; o], 2018). whebr] £ A7 AFatdS Aostedl o] 71& Aoldlx &ajsto
YrdgEE 2ok 13 2okg SR 7184 E Tttt A Aot} AlEskdtt. ol&
A =& B oR 2l 719 R&D T4 flo] AstEo] AFAart By = 9le Atk
dHoA HE R&D A Qe &8-S HFstaA shict.

13t #opd FAIA F 201608 ERE 2017E%=7bA] AR AL Ad5S F3 v VdE
o AR S A A= 3 Zohvh. WA FAL okl T Qlo] AR 719E e
fractional logit regressiong gk A3 AR A7/ A5 FAFFY ZoF TAIY
R&D 57 <)o #A &, Bk SAVE EA5Hct.

U0 2 Foks TEske A “z WS e A3 ZRAAe] 7]de] R&D &Fol F(+)e] AR
285k HetA fA|of Hoke AutEAE, /P AEA, ARG A, HHlelE, BtEE Ao, =2,
A FA], ek, Aok Rofgirk, v HRA o] 7]94e] R&D &5l nlA|& o] TAH S
2 FofuatA] 4A =E5E 2ok AEFHAL, A 2E, AT UEA, JAFA T okt of&E

AR AT AdFol S AR A& =, tiAH WAZ wEdE Roke llth

npRE O R A7) AR AAE Flete] HalddEY okl AR i wERE ok 2ol Aldst



A% R&D Agdo] Wzt RD FAel vjAes % SiddEy A4S $Hes 283

k. GFA o] Hebd dAR Hgdhs AvntEAE, 7MY, A AUA, o]y, stEd
AxAe], =2, A A, AeiA], JAeF foke B A Ads AR AAo] £HEe
Aol 719¢] R&D &55 STt AL Aolrt, ibdd ARAgde] 7]¢e] R&D &l $742
2 ol G 4 B3 AL, Ay 2R, AT vheA, AFA T Eoke AREAY Hohe
T3 ALE Bk Alo] o i Aotk & 50l 719 e R&D BHzs Aol ofd 774l
W, AlA SlE S Fste] ok  SAIFS AT EES frieshs Zlo] Hok a3 Aold

11, o]&4 w73
1. A% R&D Ade] o3

g 7|GES RS AEY Ve wed 2is AH(fast follower) ko g
T AT} S o] Folgth whE FEAATFE BANE Hasleta FAHE-S Atst A
Yol A etoldg FE 5 A 3tod, dr|zte] EgHom 44 e
olggt /4 Tl FPo] oAl g VHPEL VIEE FEdME AFE 1
oA gt= 7| miolut A 4 who] ofd Axg ExA ARE A&
catch up) A& Zo|atict,

Mahmood and Ruffin (2005)2 7]& A== (technological frontier)ol] 7P7M A= 7|9E2] g4l

izl & & e FFe o] Fasttta ZFEst vf ot ole o= A& J|eEE
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Atk TF!E S T & SlE 9T HolFe 719 A7 25 tigk AR Ade] daidol
TE3] A EA $ar, 7P 2 Wgda] AT SFo] tig AR REEH Aqvhde] Al
gk A77E Es] o]Fojx] gt

5ol Ade (1) Bz 2 2A3d 59 ARAR AR (2) A7 A Aol e 52 e
9 A, 7e R AT T 7€ Ad, 3) AF 3 TF 22 7, AR A T
ARSA TEA] Ak o] A TR Ul B 4 qlnh. AR A e] 71]ie] FA4l ATt
FEFE A=Al g AFE0] LS| o] FolA AR, I AAGH W e o=
3] o]FolAA| 2 et AR BEg 3 AR Fol 714 AAH AT TRt
TF2& 3 (crowding-out effect)E 7}AA Al AHE F2 o224 2A4H<] BAS Belth
, ol9hs W2 fldke A3 7h9bA 7199 o7 it Bagtomm Sl
Holvke FE k. ¢ ARAAH L3 tels fofndt #Ad ol gtk 73S e
T 9tk ARALF YT EAE AFeA glojua ARAL] aRAS HFE F UE
= =85 JYPHL Ao
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2. AF R&D AY3} w17k R&D FAb

WA, gHo] R&D A¥2 RIZL7|e] R&D FAHE F1leke B9 9485 & 5 Qo

Gonzalez and Pazo (2008)& AFo] HzFo] Wzt 7|9 R&D FAE Z7HA)7|=A]4] t)st]
ARt FAF R 7 A7 23 ART|HES e R AT dste] 719 27 7ol
&3 0E AHY ok 7 e i HEgo] R&D FAbol| plx|e Aol 2holE Hol=AlE ATt
t} 71E ATE Fdle AR HEF Yol = 9= doF 7|YgEe R&D FAE a1 Aoz
1 58 AAE FgE skt E Ao A ot 75 B B %v AoE UE
ot AR HEEE v "okl s 2 BEFo] 7199 AAF R&D FAAS thAlSAlE ge Ze=
veRd Aot AR Haa-g wkthal A o]o] 714 AkA R&D FAM-S 7|EHT F7IAI7&
34| dEE sk AL ofUSHh &, V1€ 759 719 R R&D FAtbof R Hzgo| HaEjA=
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Aoy sld 71gde] R&D T} ol FolAle Ao et =@ AR nade 58l 719e) avy
A 71%0] 3 A Hole] 71% fol ojs) 2 Ear} Tk YRt 99tk o1 QEeRs F47)
o] B¢ nED Agel BE RD FAF S/} o vehtn ek, w3 7% SEo] e oo
z8) Q= A% HxEF A9 wE &l 9 2 Ao vepd.

Lee and Cin (2010)& #ZAGA o] Y I7le] FA27|HES s AR HEF Ao
Akt BAAUAAS ARG, o] Axel £ FE T uP
AT A3}, o) B2 F Aflel FHAAE Hol QA Ui F41)

Hﬁbﬂo] o R&D _LE;Q]EO]] 1:;(461 2= Ol & &uﬂzﬂ [e= ko1 NN ;5H_er_y o

é“.:
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lzérbl
X

A B
PR A5 Aol UrE‘r‘f}E}. R A
}z | 758 S27190A] Qo] iAol =aL 4=ofo] niE HEHA| gh= R&DO| <24
FA A 7 Et FHle] Ha gle}, F¥-o] HEFs §3 R&DFA 23 ”JHOM] X
AP st 2 ‘%H?‘Oi’%i %‘*@"éOI 2 ZRAE =H5EE 5gs FE 42i UrE}‘;}D}.
7199 2l ZFe 719 BAES Anster glo] DA dAde] glon Irbdvte] Ve AT 4ts
Aoleh= e 233 1:1r B cﬂ—*ﬁﬁ;}ﬁ’ uleto 2 Awreks uw), R BEF YL 7| R&D
FAE gole d%E stnR ggstd Al% Ao 2 vEhsitt
Asob AW (2 012)° 714 ¢] °FL7H FAE Aelatr] g Ao Bead Fide 719EY
*301] thsho] AHE L, AR Brgo] vl 71%194 AT A ol gt JRFE MA=A] AFH
Aatleh, AN ks T Al "374% Zt7) whiell 23] AI%}QI =dE BA & 45 T
7}—0—*301 =k, weba] AA RS Alehar Abg AAH $oE
2% 5 vt gt YFEC] AAFHIL glet. o]g) o] HR —t— Tk HHS flate] Aupd
25 93k Ade B3z} sla e, gEo Rtk 7|gEeAE 344
=5 Heletaat skar Qv @%Eiﬁé AE 7o) 5AS AW, d74 iR,
Boollmn| = QIR wiEY din] £ l%—, FeH 54 Tl odl Atelg Hole Ae®
UrEP;kD} Hago| A7t nx= EJJr Sl A3}, HebAl adrt gleo] vehgrl, wgh
1‘4471‘?;1&"/}5_ Ta71de A AN Bxael EHffH o 2 284 adE Helo] wexrh
Ho] R&D Ex} #8432 93l R2F A|Fo] BH3F AT F2 BRI o7 oldle] sd 7]
R&D FAE S7Veke] Abs] A AFe] Bo] mobd F gl el FEstaL Slok. Tl FAAES
ojugh e UG F eA|ol et TR FHH R FtHositt o] H1l EFel wE Az
e AR SEIF A Fon SRR Skd ThsAde] A7) WiEe] AR M) B & Sl ol2lg
H oA Kleer (2010)= 59 Bxwo] el FAAEANA v F e dFHE M= AlZelA
Aste] Awstal itk ARl Ragg e Z|Yolgte AM2 TRl FAARE A Qo] FA AARS
W o $2 A A7 HolE & Sk 7199 R&D ZRAEE A F /A FFRE TR F
Aot sk 7% A (basic research)2 7190 7h7k= AR o] o2 SEAIRE ALE] A # Q) o] o)
At} o 3hE $-8 A7 (applied research)2 713 °ﬂ?9+* IR AR o]ofo] =L ALS] HA 9
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o]e]& 2 Holrh, HxF& AFshe FAY A= 72 A7-E Asstr 7l FAAE 9 71907
&8 gns oo #_g A7E HMFett FHo| Bz x]go] s 719¢] R&D ek A3 578
W FE A9 719e 71 BAREY FEE v £ A ")

AH-¢] R&D X]ﬂt Hew 449 APAY ooz AAlE g 5 g 1A e g

ko] Mt} o3¢ (2005)2 B R&D A A=} 71919 R&D Zlz°“«l Aol ko] 2A <
YA, R&D A A= & 7IdEl 7P axpaoleta duxl AR Bagat AAs el FEete]
ol£°] 7194l R&D A&l nA= & Avurh FFo Hed Xl 92 =7F 7t 7)oy
AFE] A 2hed ol A] ”‘°‘°l Fe Eof 2 —8— =, B3 53 o] 57} Akde] Rxd H%‘o}h e
ez g 7Idsoi AdHes AuE I%OP% A ot v *ilXﬂ@ﬂ < R&D 55
T e At 71?3 = e E R&D A&del sl TAE 7= Wwajolrt. & Ao £4
Aax, A7 R&D BT 711e] R&D A|&date] Al 7leo] A7HAel mAl= Gl ofs 22iA
3L SlFo] WAtk 71 dATellds 71egAl 5ol ARTHA Y] ste 2elehs 73—%%— Fa3 7ley
Moz, l%}ﬂﬁ«l s 2HEE BE Arg Zlegao g i 3 ik AATHA e stErs
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Zsh= Fa7 7legale] Ffoe A7t fFgel 24 A o] Aol AF R&D HEgY

71949l R&D AEHL diA] Al A= oz vehyth, 3, A8 & 7ied daiAe 79
HZFo R 7|9 AEHE tAEE L sk 48 A7) e Aoz B & Qvh Wi, AgrhA 9]
Fes zgete An)st 7)1edAle] A9 AR R&KD BEEFH 7199 R&D AEHL A2 ®Hel #A 9
Q= Aoz Vel Ao AAFHHT 7|ge] R&D A ZAe J3FeS AuHEd M2 RYAAS

Hola . &, AAlE o] oS 7o R&DAERE T7ishs Aoz HY, Haol A%
R&D Hzg3} AAsEzte] #A1S due 23 Mz A @A dv= d2< e 5 A3oh
197, 2dA 2ela A8 (20112 7] A7t &858 Zelehr] flste] ARrt fl#
ARgERE o AAFE] BRaast 2AA A fFste, olge] A& 54, 719 Al ZFdl 1|
FFEE dHEgT. Beal V1Yol Fdske A7NE EFel et FR7t AgAes HAA
ot} AL AR7E A S-S Sdte] 7] AN EEel AR A AeS
WS ondith, 2AAES Baw FHETE Aol o w2 el Hagst 24X
T s Aol7lel I mHAol diste] Blashs ATEe] ol P, A
ZAA el ¥ BlSE T Adstal sl FAolY M s Haw A
Ao yetutth, g 2AAYE B VIYE § BEas Be 7Y 9
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A0 A F27199] Agole AR Aol
=8l o] 237 o2 Ago] FHIIA &2
27]9eA FEHEERVL BAste] FAS AEE GEo] WolA7] uiEd AR AwE F gl
v o] AR s W dE < AF AdEe 2 gAE 71
o] lon, AR AAFS Aol old o Xo Al&skE =934 o7t dold 7HeAdel Ut
Busom (2000)2 g4 Hzg AU & digte] 292 71 ddez A48 HAAett. a+
A, FE7Y 22 V|HUTE AR Hegs 958 g0 ¢ & ZoE et Haes ke
g 7ol AAAH R&D FAE vl S7HAI7IE 5 H & =82 AFehe o2 yEyon
30%°l G R 7IHELS THEEHAE Holv 2o E Yelyt), o]E2 AA R&D FAMdg AHF
BEEo2 At e AoR YEhytt,

Wallsten (2000)= vl W 54719 A7 L9 B2 2233 5 3ol SBIR(Small Business
Innovation Research)oll F53lo], FH-o] HzFo] §17F 7|de] AN FAlol| ojwst J3Fs v|X&
A5 AmEggT dA el 471 ¥ Bl IFE U Wol FH3tE 7IHdEe] SBIR 73| 7[Ho® AdEe
o] Ak, olHe Hxge 7YY L&l ol JEFS w|X|A] ghtrh, =g AR
Adwo] 7EHed FA7ge AAA AFNE FAE 238 HAATIAL a2 QlE) FAFE
F44 QS T o2 veyt 1990d5E 1992W7kA] HolHE 7Eo 2 AFHeLS o, /i
719004 AAH oz 493t AN T2 A5 ARALE 198 8] oF 0.8498 FHadhe
Ao 2 e,

&AM 71471(2016) AHH-o AT o] 7|de] AA AN FAl F Al el vlx]E
J&koll izl EA3FATE. A AT AYE e VFES e R AT A, AR AN
A7 71 AT Bl o UAke] #AE Hole Ao Yeyt, &, o= AT FE7AE
AR o] F7IEFE 7|de AT FA) SR 4 58 oM™ AR A el Tt
15 719 dFNES Folee Ho BAE Hole Zo=E Yehd Aot} & AFe AR x|

N
o
i)
o
o
2y
N
o
i
b
N, il
1o
&1_'1
)
o
fo
¢
nZ

2
=
o
=

o
fu
iy
u)
W
&
o
(e v
o3
)
Y

off N & o0 o 2 Hf
—z
o -

(il

n!i
rlo
N

238 71l gas AAME T ke AL BoAFA ok AR g2 ExE Vdes

A=! -1
HETE W 7190 AT AR oheh TR whE A ABelE o U ARRAE



286 Asia-Pacific Journal of Business Vol. 12, No. 3, September 2021

2 Ao et 44 *zw«lb G wgol ol J1dlel SAldE Sk ot
g AA 7o) ATAEE F AR mEFe] AXshe uFe] AAA el AS 84l A
Folst Row eyt

3. A% R&D A9 4149+

Fof R&D A2 7199 FaldHelx thedst 3k vl & ok A R&D A Akl A4
A BEF 9oz AAIEE, 71EXY, VESA 5 thdst S o] o]Fo=1 glor, o)& 7L
2 3w galol Hash Zﬂ"kﬁL‘é < 833 FAAHE A& o] Tas JFgS FEE 4
9t} (Cano, Hamilton, and Mudambi, 2017).,

Audretsch, Link and Scott (2002)& vl= ] 4719 I ALF B T239 = el
SBIR(Small Business Innovation Research)Z wrr}obol] F=3le] s T2 a2o] dup} &332l
Ao tfste] ARGt 2 AF A= SBIRS 53 AF ol A7 Ade 3 7199
YagFtet 7 Festel 344 TS FoEA T5H0R 7Y AFH FUAES Fole &FE
7t AMEE BT Qv Y BE Z2 a8 FEg J|9ES Xﬂﬁ "o%ﬁ} &5l “Li}g

7Fgro 2 A ofof wheh WA= A o] HrbR S /\}354 AR el 8L Sulv Z o2 vt v,
Svenssen (2008)& =7te] AF-2 A o] 714e] Falddo] FA=N JF —% ] Ak FA3EA

50] g 1 ol Bateh 2 AW FRshe AYA A9 AQe 44T AP Tease
ARkt Qoix U Bl AthE 7D gl 497t B, e aeluths Z1d Bsle] gl

o] Fo|A A B EEAo] BANE 74013}— #E A4 WE}
SAETH &2 (2013)2 AR BEF Ado] 7ol AR Hokdae] il &E<l, G

&g (exploration)el] P|A= FFE 24 o}a’iﬁ}. F%le) 712 B2 BELe 27| F1Ee] F1%de] Basha
Sl 71%% S Wk S8 (exploitation)s} 71E3H= the G AR 71%H 7FsS s
7= &8 (exploration) 02 hro] ABE % glut. 71E AFES /1ol BAH BES 9L
B ARe FNAFS NGUE 5 dor] 37119 4F AL F0F 5 ok mgdh AP
Ast, b wED) TRt Z4gl wet F1ge] AZE Fokld HAH BES T HEo] Hopulke
7

Qo] Uehth &, AR d770E Xde 7Pe g 3to7 & 7|eS 43 g4 S50 137

N

k31 A2 Hofol| gk mAL &35 93-S 3= Aoz el Fo|th, B ATE EF) AR
Aol 7199 A7RE FA-9] Follw FEFS vIX= Aol ofuel, I WEFel oAM= FFS FaL
UeS BT ok, =8, ok FRA|de] 7]de] &4 &5 v sAA dF2 7yl
RAAX = FrefulEA YertA] eigtem™ 517]‘5“4‘ HIX 71 G ol A QoA Rt

ks vh2dl S271901u WA 714G e 7 AR Al wel g7 2F
A= Fa7199 WAl t71el Hl sto] B3 Apedo] FriHer B3}
QoM zfol7h 7] e WEshe Axelt & 5 vk

gl 7 AT AhAA ) w7190 gl ks wxed] ARelA o= Are| g AldEk=
wholl o8 A== A2 okdt. 71 ool SRt opzel 7| Wie] EAel ¢
w2 s 37 dFE T 5 v wEkA ARAd Xé}—‘H a2 Hoh wdsH 5‘%5‘171 Sfsir =
719 27878 719 Wl‘%ﬂ%kg whro] AuiE davt Sk ol WA e (2015)2
o] R&D Fa} 7 R&D FAR whpo] A Aol viAs e AuEa, OlZiol 7legal
3ol ot FFE vA=A Helaat el B4 A, Ao s Age 71ge] WA R&D
T 4A dFE vAY. T1e/t AR, T/ ARRiEE SEE Hg AR, AE aTe
A ol Tof AR TleThEA el A5 s YehdaE 7]Yge] Ui R&D FAF S Es Ao
‘JrE}kkE‘r gk ARALRA L 7199 o5 R&D e 384 %S vAe Jom YEuth

o] ZleTEA gt AHFIAd T R&Dﬁﬁe Aslets Aoz Hojglrh, ARAdAE Sl

1€7HHLX1°JE g A 7199 *@Qﬁii—i olojAl= AEFE Hlew, vHIE # 7 Ads
S 4 BAYA B obyt AlEEA SlolME S TS vIAE Ao YETh
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npzlEte 2 ZIniga) Ay (2012) AH-o] R&D AEAYe] &3S SarYolzte W) 24

BHslenh, £ Aol AFAT o A4 /g5 5YS Aun 4EAF A9
3 o= 2 u) dybInct B 1YY B 2 58 FEol A5 B e
o ER AFEAE Beke W A A7 A9S W 4971 53502 7P A et A3

3T o o

sl A9 Falgel 7 WA vesth AR AF Ade] arde AF8 Sdetel 71 4
A%, S 43 A%, AR A4S B Avingn 1ehE 4T 148 JFelRe vt
o, Algdsl AFe 7% 43 Avh AFSFHAEAE oJnlshe] AP E F3, g 3
ogwt BT 29 Y 52 452 olvjalth, Are] R&D BEFE 27198 ALY D5 2ol
© SAH 9L nAE Aoz UERith siAs Zlel 4 A Alsh 43 Ak EAHeR
FoInlE PP MAAE G Ao Uehdth ge] AF Aol mr} Al Yo Fz AvE
S-S AR S oleh ek B dpold] gEshel MR ARe A7 Age] FavIele] 714

Ao 9% A ZHE Joka B 32 WAVt A48 Ao Ye)
G el F4719 R&D Aol 7h14 ATnrks Alddsh 439 go] nrk

pzd =

S

o
2
%

o]
olelele 7)ol e molt T Qlme} A o] 1HH A AASo| T AAHew

2% BHE Qs HA14745E 130 o FAVIGS tdo s AE AR 33t AERAL
| A% 7|t 130 Folrt AF2 QI AbdRFol B dX8HA ¢, AA Z5g
Zmo] EA517]9 random sampling W28 FH& 7} §iSlch. o]ol 13t o A7 |&d (531
FHoR) 7ol B3 dAv|wo] viFEE By 28 TSI TAEY BT FEE F 6847
719019, olF 197] 7192 wi71sd, 6271 71942 4714, 35071 7192 2714, 25371 7192 2719
o|th, of7] Hopd mYT Fo HRE v Bth AntEAE(S27), 7S A (S070), AlA
AeUA(5371), AH&FA=HS527H), BldHolE (5171), DEE A=A (G47), Alsd ZHG8H), =2
(4971), ZAAATAI(GG47N), A=A G8N), Aed v=A(457]), AAEG51A), AFAE(577h).

$02 g 7IFES e r FxIE AEAES Fg3lo] Al dut AlgH R&D EF-S 33
718 AR AR, A48T Y 3 AR 55 AR dlold AT o]l AASH uolHvhs
AEe Ay HEFow o] B3 BESLE 53373, Bopd AME |deE 2rbEAE(4871),
7H357d 2 (407)), A ANAR(457)), AEFHH467)), Blelo]e (447)), REF A=A o)(3871),
A5E 2E447), 22U, FANE2E1N), HEdAA(4471), A = (3871), FAlAIeH(37
M), AFA1S(3871) ek,
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S AT AL 20169%E 20179704 71e] a2 AN AN Adwe] 23
W&e Tote] SAs AT 719 e A W FHY ol 2age %5}04 S8k, 719 del=
e dAmellx 7o) Ad d=E X}O]E AR ek, ol Ee] A+ dolels miedor vro
SAstslen, FEATEe] 4 FEd8 WEdos Yol Zﬂo}‘ﬁr/} 719¢] 53 A= 20179
T 7)1 1ol Ev 5319 ol 2age HOFC’% Z7gsklnh. hEE Hale 7190l fﬂﬂ% <l
dE Aol £ A D) A AFAGAD, 2) TEIA(LR, 7, iJE%M) 3) MR a7
9 A, 4) T Tl 3 A, 5) %"—J*&?Q W A B e 714, 6) WIZE *1‘11’\%‘11](23@%‘,
7 =3), 7) theh B 7|et a7, 8) BN 74 B A7, 9) vkE A7a, 10) Ak,
uhehs], dAg, 1) d2Ad 3 A4, 12) 93], =% 5 T Rd T 7Jr o A Ae| AHE AR
8ol 1, ARgeHAl & 4ol 022 F7]8kaL o5 2}”0}@ skltt. o] k2 00llA] 129] Afo]e]
@E 7, 714e] 129] #E 2t 73 ¢ U F67 hEd g SR & 5 Sl Relre

71de] Az, F2Y, sz g e 1, AFA] 32 A5 022 #7|5ke] SA . AN
W de= 1) EE’JCE-TL& —°r°§, 2) Zd‘?rl?— 1 29, 3) 28 Al vdAHer 3, 4) FH8HA G52

ZF&H 5 R&D HEE7F H[EEH 004 1AFo] 9] kS 2k7] w0 #24 R& L fractional logit
rds 223590} (Papke and Wooldridge, 1996). Fractional logit 2 e £&H42 037 19 ¥
QrellA] FA3}7] wiitol] dwkA<l OLS Rdol Hja] o Awst 4L 7FssiA sttt (Papke and
Wooldridge, 1996).

2 ATl &8 WAFEY 72EAFS (Table 1) 3 2},

Table 1. Descriptive Statistics and Correlations
Meen S.D. Min Max 1 2 3 4 5 6 7 8 9

1. S ST 009 018 0 1

2. G A2 278 289 0 907 026

3. 71 37| 381 154 041 871 -023 018

4.7|1Y A 1712 197 1 79 019 01 057

5. FYUo|AE -1.32 149 5192 127 009 005 004 007

6. 5 USE 009 02 0 1 -000 033 019 01 003

7. 55 B 144 133 0 78 005 047 033 026 007 033

8. 74 Sl 24 209 0 11 005 047 013 011 001 024 026

9. 4% ol 03 048 0 1 023 -018 038 028 -001 0 002 -007

10. A7 HEY 05 05 0 1 000 023 025 011 006 024 028 012 -008

|

g Fopd FAY F 10UERE 17dE/A] AR AN AYFE g8 v
7N9ES the 2 39824 (fractional logit regression)& 483+ A3}= (Table 2) 9} 2t} 24
A} JEo] AFNE AdE2 AR TE 2ok FAIAY R&D &5 FAHSE fonleh k+)
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#7(0.25, p{.01) 7} EAlshsit.
o2 YA PPEY Hobd TR M £ A3 (Table 3)3h (Table 4) ol I

% glek. (Table 3) ] Model 16141 318 4= Qlo] ~PhEAle] Robe] 29 7o AFAE 49T
719e] R&D HES FAZOZ FIrd (4] #A0.17, p(.1) 7 ZASH. (Table 3) o] Model
25 B FPEFAY Bolel A% RRe AT LT 7199l RD B FAHOR Folnd
F(+)e) $7(0.2, p<.05) 7+ EAleHeIe}. (Table 3) 8] Model 30 wh2m g3e] A77E A Qg
71919) R&D F5-& AAA Rofolr] BARZ Frelulat F(+)el B7(0.33, p¢.01) 7+ EAI3H
o AR ok el ATAE AAFT} 7)ge] RD FEFe] AL (Table 3) 9] Model
4o BT 5 Yol FAHOE FolulshA] stk (Table 3) ] Model 5ol mk= ujole] sofof
A Aol ATAE AN 719e) RED BEL AL Felnlg G0 wA0.24, p¢.1) 7
ZAIBEE. (Table 3) 9] Model 62 B %58 A2A o] Hope] A9 42| AT/PL AT 7]4e]
R&D $5& BAZOZ feln]at H(+)e] #7(0.29, p(.1) 7k EAISSIE (Table 3) ¢l Model 7ol
e PRl AT AT 7)4de] RID BEe] A AFYRE Rkl BAHOE fev]
344 e¥gkeh. (Table 4)©] Model 8& $3) S& o] A9 %ol A7/ 49T} 719] R&D
FEe A Folrld el BA0.41, p(01) 7} EATTH 2L Flskgich, (Table 4) 9]
Model 9% 255l AATHEA obe] 29 7o) AT AN} 7199] R&D BEL FAL 0w
Felrlg F(+)e] V0,15, p(.1) 7h EASITE (Table 4) 8 Model 10& Fa Fekar] ofe)
$ ARo AL AT 7199 RID FEE AL felud G0l BA0.72, p<L1) 7
EAGTHE 242 SIS (Table 4) 9] Model 110] ah2wl A5Eukes] Rofe] 29 Aol A7
29734 71909 RED BFe]l Al BADOR folulasha) sie. HAalek Roe] H$ (Table
4y 2] Model 12614 1% 4+ Qo] Aol AT ALF 7190] RED FEL FAHO Felolgh
F(+)8] F7(0.66, p(.01) 7t EASHLLE. PHAte2 (Table 4) 2] Model 1304 2134% Hofe]
A% ARo) ATAE ALTH 719e) R&D BEAe] AT FAHCR freolnlsta a2 Felstei

S

Table 2. Results of Fractional Logit Regression for R&D Intensity (all fields)

ELH A JIIHE 2=E Mo(dgl 1
DTS 0.25%*x
T A (0.04)
7|2t 37| -0,34*xx*
(0.10)
7|2t o1 -0.02xx*
o oA (0.01)
oolojQlg -0.00
ol A& 0.00)
Az 2EE -0.39
TE HS (041)
£5 B 0.13
5 25 (0.09)
THErE S Al -0.03
i3 (0.04)
AR OfE -0,96%xx*
g o (0.25)
o1 27pur siE -0.04
= 3 0.20)
SUAYEY o 1y aw o
AFASE 138
5Ty (0.34)
Pseudo R? 014
Wald chi? 154.02
Observations 544

Notes: 1. Robust standard errors in parentheses
2. x*xxp<0.01, =**p<0.05, *p<0.1
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Table 3. Results of Fractional Logit Regression for R&D Intensity (each field)

. Renewable Self-driving . Customized .
Y AR/VR 9 intelligent ~oDOt
Smart cit, AR/NVR E - Cor Big Data Healthcare Intelligent Robot
Fams AL YSE -
(M (2 ©) 4) (9) (6) @)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
A RS 0.17* 0.20%x 0.33xxx 0.02 0.24x 0.29* -0.02
(0.10) (0.09) (0.10) (0.08) (0.13) (0.16) 0.11)
7| 37| -0.46 -0.42x%x 0.05 =0.20%xx 0.35% -0.61%x -0.87*x
(0.36) (0.20) (0.18) (0.07) (0.19) (0.30) (0.39)
719 A 0.00 -0.07 -0.01 -0.04%xx -0.06% 0.03 -0.01
(0.03) (0.05) (0.02) (0.01) (0.03) (0.03) (0.03)
o1& -0.21%x =1.16%%x 2.37 =0.17%*x -0.23 0.33 0.14
(0.09) (0.33) (2.09) (0.02) (0.82) (0.34) (0.28)
s&2 =L -1.17 -5.83%%x -0.25 -2.02 -2.12 -3.40% 0.1
(1.23) (212 (0.42) (1.98) (7.33) (1.79) (0.79)
£3 2& 0.25 0.84%%* 0.43+x 0.22* -0.43 -0.13 0.87*x
(0.24) (0.23) (0.19) (0.13) (0.30) (0.21) (0.38)
YR &4l 0.1 -0.05 -0.03 0.38#xx -0.03 0.20 0.04
0.13) (0.14) (0.08) (0.10) (0.14) (0.17) (0.15)
o o2 -043 0.13 -0.08 -0.31 -0.14 -0.77 -029
(0.61) (0.94) (0.85) (0.27) (0.65) (1.26) (0.54)
AN HEY -0.60 1.58xx* -0.31 0.03 0.00 -0.99 0.77
(0.55) (0.68) (0.49) (0.34) (0.52) (0.66) (0.73)
S43k -1.58+ -2.25%*x -3.33xx -3.09#xx =34 7Hxx -0.37 =2.19%x
(0.84) (0.55) (0.61) (0.40) (1.08) (0.81) (0.99)
Pseudo R? 0.20 0.23 0.07 0.23 0.13 0.17 0.18
Wald chi? 42.35 335.88 35.77 1740.69 36.84 17.41 15.36
Observations 48 40 45 46 44 38 44

Notes: 1. Robust standard errors in parentheses

2. **xxp<0.01,

*xp<0.05,

*p<0.1



Table 4. Results of Fractional Logit Regression for R&D Intensity (each field)

it
MM Drone me.ﬁ-mm:.m_.mﬁ._o: Advanced Materials S.ﬁm___@m_: Innovative
Ko - Communication - Semiconductor New Drug
g4 AL HEE
ojw
= @8) 9 (10) (1) (12) (13)
e Model 8 Model 9 Model 10 Model 11 Model 12 Model 13
W
Ho AN Z[ES 0.475xx 0.15% 0.72x 0.08 0.66%*x 0.26
JM.M (0.10) (0.08) (0.40) (0.10) (0.15) (0.27)
= 719 37 0.05 -0.38 -0.47% 1,19 -0.79%xx -1 95w
i (0.15) (0.19) (0.25) (0.31) (0.28) (0.60)
o°
° 7Y A4 -0.05+ -0.02 -0.04x+ -0.02 0.01 -0.09
(0.03) (0.02) (0.02) (0.04) (0.02) (0.20)
[ IUOAYE 0.73* =1.03%xx 4.79% -0.59 0.01 0.15
T (0.42) (0.23) (2.49) (0.97) (0.00) (0.42)
~
- BN 1.18 1.33%x -1.85* 127 2.27* 22562
w (1.02) (0.56) (1.00) (0.89) (1.17) (29.75)
W E5 ES -0.21 0.18 -0.09 0.38 0.9T#xx 1.49xx
Ww (0.13) (0.16) (0.28) (0.38) (0.22) (0.72)
kN W= &4l 0.18 0.05 -0.03 -0.11 -0.16 0.35
m (0.13) (0.11) (0.09) (0.10) (0.22) (0.30)
w oY o =14.26%xx 0.25 -0.03 0.49 =4 79#xx =17 17
o~ (1.35) (0.60) (0.92) (0.74) (1.43) (1.16)
wmw AR HEY -1.05% 007 1.06 1.42 -1.45%x -18.68xx*
(052 (0.44) (0.86) (1.71) (0.70) (1.73)
el -3 26%x* =2.05%x* =4 24%x -0.61 121 0.89
0.77) (0.66) (1.94) (2.20) (1.47) (1.46)
Pseudo R 0.17 0.23 0.20 0.18 0.56 0.43
Wald chi? 232.02 51.13 41.34 85.48 161.06 1764.69
Observations 4 41 44 38 37 38

Notes: 1. Robust standard errors in parentheses
2. #xxp<0.01, *xp<0.05, *p<0.1
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V., 22 9 B9

1 RgE u) Gl AT
D #EE F2AZ. AF Aok @A A Aol AUFES o
71909 R&D $5& AR BFo FU/FAHL A AL ovla,

theow Ropge Fistel 4% A% 7|9e] RID BEL TeRE ol Y WAL (1) F)
o B9} (2) AR felrlad ghe BAZ BRECh ARAdo] 71ede] RED Bl F(+)]
A A8 Hebs WSl Roks 2vhEAE, ZPIERAN, AAAIIA, eolE, BEd P27
of, SE, A BA, FehaA, HANG otk Y HokEe Y AT AAFo| 7149
RED #EE A 1 FAHE gpe] APpe AdTe fuel et 7ge] RED #5ol
S0 W8e RS W FoiA] Bof, 4%} Ho}, E2 Bop} Avidon A4 m)
=7 b,

dlole] 41 A1) 1998 NFoR ST dole v obd A | Aol 457 4 Bl
vlEe QW B4 gtk 2vhEAElE wbERY SAHel ZutEAEE 21dE @A7EA AA/AF

g Ho] glu, Yrksh ARFER A8 Qom RADE ofd] RFol4 £Ysn Yk, wat
P2, AAYNUA, A 41, BRiA], FAF, 2EY A2A0] FAE 7bH2 Folm
i /A2 AL gl Robolth, webA 719e Ei ks FAES] R&D7F JRA Aol
2} olfolAx, Sl AR el FFED Fol elEste] #EHn ik, vz vHole Rok=
199 e mgke] AR Hel Fejmalo] YAH Y] Aashs Aot obx Aol YA ke
A RRe) RED At T3 Mdole 75 A9 A4 Fol A4S Feska gl RA9
o 71999l R&D %4 frolol faHTkn A,

oMY ALl 7ol ATAE BEol BeH BAR A8 Robol tsE Be] N4

B AT A0E FYSEE WA SAPEY 130 2obg AAHoE ¥
AgFol 7199 R&
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N

£ 2

A9e FAo2 Aol FYu Zlol 719e] R&D BEE FAA71=E HdAY Aolch, webd A%
wopse A7k A4 7190e] RED H&/A49e AQaFE FAow Fao] ¢ @ 2EE Aol
uhgHAE Folch

Hbd, A o] 719e] R&D &Fdl| vA= gFo] FAH R Fofn|ahA] oA mEd Eoks A
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25, wokE HolH 3 ARl T19d=RE
WA= WZbo] APg FEshe JASoltt. AT B 7edsert 224 AT AT
Bof thh 224 o] wr)ol WZko] shtpRo] £AE Fstal glal, HW/SW 847]e 7wk
AlFE B AHAE AR SAER] A FEska Qv Al d whEA] ol ti7]ge] vixeheA
wokelld FEH Fole AFARSe] R&Do ARES Tt St viAHe s Aeq 2R3 A
5 woks T Al o] TIdEe] ARl 8.0l 7| AEnto|=ste] R&DE FEskL QAL £ FE3
3L giek, ol wheh A de] 7o) R&D #Foll FAM e Fovd JFS vAA &gtk AbsE
o webA ST Eoks 7199 R&D E& 318 A e FH/F31 Al A B 3 AL
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Al 3332 golaha glek, e oAk WZE |4 oo 33l
2 53 A9 44 A 4FF A7 RA deb B dTe Hxe Sy
Hz719je] R&D % S el glo] ojWd e vAm JEAS veksie gyow

ek oot giek. 4, st B4 &3t AFol opd & WS Je 4
A elelrh gieh, Ardoms 4A ogel A4 AN FL B o 44 b
7} el B el o sted ol (4R A 93 7]9e) RED 2% 7ke] #A)

o,
o B o3 o,
o 2 off off
foo o ko B 2
o ) B
0 _QL _QC)« i}
o

o m oY
{0 2 o)y
o,
Y
fol
1)

T



A3 R&D Aglo] U R&D FA A 9% HANEY AAe Fow 293

A BHE A7 Bt Fde] A 9 olE =Esiid A, 2 A7 e w2 dugEs
Al R&D F2F f3lo] Askd & Sl= Aol el &2 R&D Aol 7199 R&D  FApel wjAl=
FFE TAsH. 43k YW, gAY Ag T ledsit kst weEk Ak 3 AAE oS
RasA L Atabdel £8 HeE Fxl 2relA L loh(Nicholls-Nixon and Jasinski, 1995). whepAd
B d7e 712 AeAR] A 2ol obd HAldAEY Eokehe Aitatd el el A R&D A€
BREE AFsthe Ao 7129 33 R&D9F A R&D A7l 7]o& 5 glo gz} 7|igint
(David, Hall, and Toole, 2000),

HhE £ 7= random samplings AR88HA] XRths Aol A7 EAgT A%
e AddERote] iAol offdtt= A3} Fof 1k AAVF BEsith= ol & AT
ng] st AE A FEE Fiede )l

B AFoMe A F7F A5kl FdskA] Kelsley &5 ATl e 719 AF 6
R&D &5 F3& AlEstste] 75 APdohd 2op AlEstd A Adde] 7hsd Ae=m AL
o]Ao] Zhgstrti (1) HAd7d-sd ZoF  SA Il ofwdt o] A=z Ade 3
R&D &5 o] &l Fast=x], (2) A Ado] 79 §314 R&D &5 34
ol JFS VA= A T& FHefsto] Hoh TAXS] RS /Al el He A9E
T AE ALR o,
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