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Abstract

The purpose of this research was to test the effects of technological innovation capability and
technology commercialization capability on new product performance of the companies in electronics
industry and the moderating role of perceived usefulness of government R&D support. For this study,
Research data were collected through questionnaire instruments from the sample of 346 employees in
17 electronics companies of metropolitan area. The 305 sample was selected and analyzed by
hierarchical regression technique.

The results showed that technological innovation capability and technology commercialization capability
had a positive effect on new product performance. And also found out perceived usefulness of
government R&D support had the moderate roles between only technical innovation system our of three
technological innovation capability factors and new product performance, and also between only
manufacturing capability our of three technological commercialization capability factors and new product
performance. With the research results, the implications for electronics company were discussed, and
the directions for future research were suggested.

Keywords : Technological Innovation Capability, Technology Commercialization Capability, New Product
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<Table1> Descriptive Variable

(N=305)

Variable Content Frequency Percent

1-5 years 55 18.0

Years of 6—10 years 56 18.4

company 11-15 years 55 18.0

history 16—20 years 19 6.3

> 20 years 120 39.3

<10 22 7.2

10—49 37 12.1

Employee numbers 50-99 8 2.7

100—299 36 11.8

> 300 202 66.2

< ¥1 billion 31 10.2

¥1—4.9 billion 17 5.6

Sales W5—9.9 hillion 18 5.9

W10—29.9 billion 27 8.9

> 30 billion 212 69.4

Introduction 24 7.9

) ) Growth 80 26.2

Busmests life cycle Maturity 107 351

SLases Decline 37 12.1

Re—leap 57 18.7

Experience of Experienced 160 52.5

government funding Not experienced 145 475

< 39 180 59.0

Age of CEO s 40—49 76 24.9

> 49 49 16.1

College or under 34 11.2

Graduate of CEO’ s University 101 33.1

Graduate 170 55.7

Gender Male 246 80.7

Female 59 19.3

20—29 88 28.9

Age 30—39 165 54.1

40—49 52 17.0

High School 43 14.1

. College 73 23.9

Education University 169 55.4

Graduate 20 6.6
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yepsth JyAax g4 8ol lvhs vlE2 52.5%,
ATh= vlE2> 47.5%°], CEO2] A% 30t olst

7} 59.0%, 40th= 24.9%, 50t o)Ae 16.1%2) H]
=& A5k 9o, CEOQ 3He AEuEo|sh=
11.2%, tishE2 33.1%, thehE2 55.7%2] Hl&S
BTt sk, SRk Q1AL S BAS AR,
AL I27E 80.7%, AT 19.3%°]31, AT 20
th7} 28.9%, 307} 54.1%, 407} 17.0%2) Hx=
Hola glom ‘e 3ES 14.1%, HEYPES
23.9%, &2 55.4%, Wshdold 6.6%2 HlE&S

A e,
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4.3 AR

2 A7E S8l AR ARl BA4S flsiA SPSS
20.0 TAHZIAE ol g3tk AR IO RE &
ol Aty SAS Felelr] SlaliA HIERAlE AA
siglom, SAEFC] B EE Auny] flste] a”1E
As AAEIGl, F3] AFEEE gohRy] flste]
Cronbach's a ZAIFE ©o]83 AFERAS 25
o EESh Ao g WStk A delsh]

T2]al 2 ATtelA] AR 7HEES] ASs 2l &
sEHecRE A FARAWH (hierarchical
regression technique)= ©|-83I33, 71998, T4
A, wiE, AP 8571, AR EA A8, CEO
o] A, CEOS] 8H 9] 67119 QI98H WS BA
HEE ARSIt 71999 9 CEO9] dA%e] + W
T ASHETE Agste] gl Fsilor, Y
A= THLT_F(B0Je)d~300:1m %=1, 7]E}=0),
FJL4=_th(B00%101d=1, 7IE}=0) 2] F 7He] 7P
HjEele-  wljEl_F (50901 d~3009] dvv=1, ~]&t
=0 wE_t] (3009 ol d=1, 7IEl=0)2] + 7] 7}
Wy AP A7 A7 87871 087371=1,
7TEF=0), AET718571(8571=1, 7IE=0), 435
I HEPI(HE7I=1, 7IE=0), 3T A= (A
Lop|=1, 7Iet=0)9 4709 7hAF, aelal AR
DAL = Ae=1, = F9=02] S 2= 7}
H s dgkloli=1, dlstolsl=09] #= 2
7HATE AR AA F]72)e] FSsith

SAA SRS 4ol AxA o]FoiRick A
AlM= 4 FE5HTEC) dlste] 12712 FAHT=
= 3FANZEE A DAllM = 12702 EAlgel Bl
2ol 6719 7I=giley 2 TsAkisksy WHaes
AT AR Al 7EdalsE 2 7EA
sk AARENEA T 7R Al R&DF-873%1
A We] 2davE Asst] flEiA R&DA-841A
HEE s|AAFTE YA Al E 6719 784l
g 4 7lEAK ks wael R&DA-EA91A] M 1L
"o wEoRl 6719 AeAedEs s
F7Fsoick

dave fAAskedl Adshks Al 7ETilE
i 4l 7S sk s el RRDTEARIAIHTE

£

=2 1o

7re] Fom TSo AE g A5 ] A7ke o
F3Ao] EAZ Sl Aok Abgelk mepd o)

T3 FAE 98] $I8iA Jaccard, Turrisi &
Wan(1990)0] 43t o]Zo| ZAsle] 3|7 A o

Eo7hs BE ol&d WHES Hdwo] 00 HEF
AlE ¥ (centering) 313101, AEHE H4ES o]&3}t
o Js2g3s ESIth

B AEAL WEED AYEBAES 7Pska ok we
< o83l A3 9 u
Ay Frowm Fallsle] fodes AAshe WHoR
HFETe] APPAS HESQItE 1 Ay iR
TAZE Al Aoz yepsdth Adgela] Hoju= A
o7 yeht A% #Al deids R¢ 'S vlwst
= R 7EEE 2EA nldEe] ARE ERIsGe
U w5se] wgks gew 8 Arg A7k njAagy

HEE1e] Ui wAE AESIILE URkS
2 HFEe] S AT 800 dAY Ak
A|4=(VIF, variance inflation factor)”} 10¢] do
Azt gy EAlE EAlsks Blow 1
<Table 4>°l AH W57 JHAIE B g
AG7F .80 o H= -9 §lrh st #4ef 23k
HF20] BAPYATE Artet A3t 1 grel 25 10
HeRl Zlow yRERTE mheba] i ATt gk W
S1tell A7 v Al givka sk

o [o

5. #4434
5.1 EI3E U A 443

5.1.1 g3 & 443

2 AFeMeE SAETY BHEEE delsh] 98l
ERAA QolHA (exploratory factor analysis)= A
Alstgitl Q@RI ¥ ddste] aRIFEoR 74
FHE299 (principal component analysis) S AFEEFA
a1, Q0I5 ARV o 7= uigk(eigentvalue) ©] 1.0
ol QR1E9 FE VIEoR e FolAE
(Kaiser rule) = ARESISITE 18]al QAs|dPHo R
= A7l il A (varimax) S ARSSEA
ot ZF SAge @RIk AdEAlE vERlE 2l
AAGFT AHste] 55 Vo E ARSIILE S &
AAAFo] 5 o]l SHEFERE sl AH
SHAl AAE= o= gtk
2 Al 3k AN, VeESAed, 7ed
AAA, AEssd, ikslsd, AR EE, R&DAF
|ARNA], AAEAA T M) S| ARgE F
38712 w3l tiaiA BAA a1eAs A
<Table 2>& E™ If3to] 1.00] di= 2<%lo] 87K
FZEoH, o] 8719 aglEe] AYshs T FAE
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APIE-E 75.045% VeEfsiel we] SAo] A8E FRES BT 5ol B
SRR QoNERE ASluY, AP, ARges sigadd g AAHL Aew
NEEASE, NG, AFSFsE, Bk, btk wWebd o] MaEe] S0 ASE ARES
BIESE, RDAGHA, AAEARYSe 8 mE Aus sees Adn gk 2 o 9k

<Table 2> Factor analysis

Variable factorl | factor2 | factord | factor4 | factorb | factor6 | factor7 | factor8
RDC1 218 .140 .339 .150 673 .203 237 137
RDC2 .243 216 334 172 .628 .181 267 .089
RDC3 .283 .305 .067 .079 .630 .086 .229 .351
RDC4 .295 322 .187 324 .633 .136 .106 .136
TAC1 .200 .676 .206 218 276 .205 .150 176
TAC2 222 750 .178 179 .098 .190 219 262
TAC3 .203 .634 .298 .165 .362 .187 .153 .156
TAC4 .230 .649 .178 .089 207 .255 277 .207
TACS 312 .589 .335 .300 .136 173 129 —.045
TAC6 246 .528 .354 374 .162 141 221 .139
TIS1 248 .261 .548 .295 .233 .209 225 223
TIS2 315 .295 .586 122 121 251 318 .166
TIS3 231 .302 .619 227 252 178 .249 .208
TIS4 .239 .246 .609 .310 .346 .080 .164 231
TIS5 210 .367 .625 167 .307 074 191 297
PROC1 .253 .166 .338 138 .338 .184 .624 123
PROC2 270 .345 222 174 270 178 .607 .319
PROC3 232 321 .306 .387 173 117 .620 .038
PROC4 327 .248 204 322 237 117 544 .148
PROC5H 221 .335 .358 .308 .189 .084 .586 .164

MANCI1 178 215 .018 .502 .195 .262 .303 245

MANC2 .250 184 .286 .600 .264 .128 .183 .296

MANC3 243 .267 073 .589 .158 .181 .385 .303

MANC4 .282 .195 .284 712 .110 .096 172 .138

MAKC1 331 .260 341 .202 .102 197 .229 572

MAKC2 .367 213 .357 377 .133 126 071 510

MAKC3 307 220 .280 .336 .166 .206 241 .539

MAKC4 324 .262 246 181 .164 .167 277 671

MAKCS .350 192 .230 .355 .245 194 .065 544

MAKC6 .361 .164 .209 277 .256 191 071 .597

PUGRS1 .083 .104 .095 .039 .081 .897 167 127

PUGRS2 .136 220 113 155 192 .819 .044 110

PUGRS3 148 .170 117 132 .069 .846 .081 .089
NPP1 .694 292 .013 .294 .266 121 111 147
NPP2 701 .325 .159 .153 .128 .159 167 227
NPP3 721 132 274 .240 232 114 .190 157
NPP4 736 .163 .249 212 .248 .167 .180 202
NPP5 742 .164 .229 134 .148 .088 .233 .259

Eigenvalue 13.726 3.430 2.583 2.344 2.073 1.883 1.456 1.099
% of Variance 36.121 9.026 6.658 6.138 5.455 4.955 3.832 2.892
Cumulative % 36.121 | 45.147 | 51.800 | 58.413 | 63.868 | 68.823 | 72.143 | 75.045
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5.1.2 A= £447

2 AgoM ARE SHETEY AFEE FRls)
7] 984 Cronbach's a& AXFSISIEE Cronbach's a
AGE o] &3t A% A A5 o] AlFgke] 0.60]
Aol F87Fsshttal 1, 70 o)dold Wk, .80
oo™ ulg- AR AlFE TS A FoR
R R =

oAl WY 54 ARE SHET
Cronbach's a Al A77ibsgo] 884, 7157
sHol 926, ZlEFAAAE 926, AFESFsHol
930, AitslsEo] 879, vHAIEsHol 1928, R&D--
SAJAI= 901, AAIE/IH P 9265 WERtaL
Atk F BE HEESY AFE AG7E 80 oo E
- RSk MBS S HolFal Qi) o]eh A
ElE 9 s A AE vpgoR g% E4
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<Table 3> Descriptive Reliabilities

g Standaed Reliabiliti
Variable Mean deviation es
RDC 3.545 .829 .884
TAC 3.687 789 926
TIS 3.561 795 926
PROC 3.565 .846 930
MANC 3.575 782 .879
MAKC 3.467 .828 928
PUGRS 3.984 .807 901
NPP 3.410 .825 .926

#* RDC: R&D Capacity

# TAC: Technology Accumulation Capacity

* TIS! Technology Innovation System

* PROC: Production Capacity

# MANC: Manufacturing Capacity

* MAKC: Marketing Capacity

* PUGRS: Perceived Usefulness of Government R&D Support
* NPP: New Production Performance

5.2 W AadA 4

Hoodte] ¥3kE o]24 WL ke A
77} <Table 4>¢] AAE o] Tt

i

S
1%
o
iIh)

<Table 4> Descriptive Correlations

RDC TAC TIS PROC MANC MAKC PUGRS
RDC
TAC .54 3k
TIS D7 Bk D05
PROC 458 D8k D1 Ok
MANC A9 Tk D37k .54 5 493k
MAKC D32k D54k .50 2k 468 .59 5k
PUGRS 455 D21k 37 Tk .35k .35 8k 398k
NPP D1 3k 407 D25k A2 Dk D14 D1 3k .32 2%k
* p<.05, #+ p<.01
on AEEasEe] Al wash AAEARAT) 5.3 JMIAZ A
WAS B, ALY, ANEEA5Y 9 78
AR A W B AAEAR DS fmlsh g

EAAE P Stk VA ElsE ] Al e Al
AEiddaa gre] dAe] Aol AEshsd,
Brrskse Bl vHIREE ] Al R B AR
datet FeulsiAl Ao geEo] Stk 1elaL
R&DF-EADA W ARG/ 2 A8l -2
g gl s R gl Ble® vERdaL Qi

5.3.1 AAZAEZT] A 7|4 sY
g 71er]idey e 9 Y 2%
Zegalsy el dited, VIsSs4sY
gl 71ES AR Al Rl TsARIEke Y HgE
Al AEssH, AAEleE gl vHI" e Al W)
AAEANLA e A G 28] fEiA
A TS Al A TS A
Sh=tll QoA 1eAlelx = 12719 BATES AA|
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=5 AEESITh

XA IR= <Table 5>l AIAE]o] 3t} $-4 <Table
5>ollM 12719 BAMFS AlAE/NEA ol 373
ARl 19AIE B, 13718 BAAS7F AAIE7)E
At Wolo] 17.5%% st gloH, o= .01 =
oA BAXRCE Foulst Aoz vehdrh N 39

p<.01), wWiEH tj(B=3.254, p<.0l), CEOS <%

(B=3.107, p<0l), CEO2] 3t _tjardo| (B
=2.096, p<.01) W7} AAREAES ] Folv]st
e 9ggks wAE= wbdHe] AT _HEY(B

—2.096, p<.05)& AAE/NIAI e fFolnjgh o
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<Table 5> Results of Regression Analysis: Outcomes

Variable name sl Sifei
B Beta t P B Beta t P
Control variable
Years of company history —.008 | —.060 —.946 173 | —.001 | —.006 —.159 437
Employee numbers_Midl) —.185 | —.079 —.835 405 | —.104 | —.044 =777 | .219
Employee numbers_High2) -.134 | —.077 —.519 203 | —.029 | —.017 —.189 425
Sales_Mid3) .845 .364 3.916= | .000 | .271 117 2.044= | .020
Sales_Hig4) .874 488 3.254# | .001 .198 111 1.199 .116
Business life cycle stages_Growth5) .039 .021 .209 317 | 071 .038 .634 .263
Business life cycle stages_Maturity6) 170 .099 .847 199 | .088 .051 717 .237
Business life cycle stages_Decline7) —.461 | —.183 | —2.096*« | .018 | .090 .036 .657 .256
Business life cycle stages_Re—leap8) .064 .030 .306 .380 | 115 .054 .900 .184
Experience of government Funding9) .013 .008 124 451 | —.029 | -.018 —-462 | .322
Age of CEO’ s .019 .196 3.107= | .001 .002 .020 .506 .306
Graduate of CEQ" s_Graduatel0) 191 115 2.096% | .037 | —.020 | —.025 —.735 231
Independent variable
RDC .186 .186 3.219=x | .001
TAC 178 .170 2.426#x | .008
TIS .268 .258 3.582#+x | .000
Production Capacity .165 .169 2.202x | .014
Manufacturing Capacity .246 .233 3.540#x | .000
Marketing Capacity .504 .505 7.708+x | .000
D32
AR? F=87.391, p=.000
2 179 T11%%
R F=4.883, p=.000 F=36.888, p=.000
YUEmployee numbers_Mid(50~299=1, others=0); ?Employee numbers_High(300 and over=1, others=0); ¥ Sales_Mid (5billion~Under
30billion=1, others=0); ¥Sales_High(30billion and over=1, others=0); *Business life cycle stages_growth(growth=1, others=0); “Business
life cycle stages_Maturity (Maturity=1, others=0); “Business life cycle stages_decline(decline=1, others=0); YBusiness life cycle
stages_Re—leap (Re—leap=1, others=0); 9>Experience of government Funding=1, not experienced=0); 19 Graduate and over=1, University
and Under=0;
* p<.05, # p<O1
12748 EAA=Fe] 6709 7=gAlsd 2 7]sAslst Al(8=3.582, p<.01) 2] Al 7|1=81lsd Wl A%

59 WEE Mo IAE 20 BAENE B
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AFENDA T WHolo] 53295 FrHHow AWelal

o, o= .01 <ol frefvlsict i 397

=9 felEs

Al R

ATNts

2 (£=3.219,

p<.01), 71E5459(£=2.426, p<.0D), 71EFH2A)

sk (8=2.202,
p<0D % vHAI"EH

Jakse Wl BE 4
2 A1 gtk olze ATANLEH, 7]

p<.05),

R

Arkslsd (5=3.540,
(B=7.708, p<.01) 2] Al 7]&=A}
IAREZ g el felm]sh <

s
=54%9
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78 A UeRds A8 s,

5.3.2 R&DFEAJA Y 22 a3 F447

NS o

o =

7ke]l #AleA R&DF-2

78 s 1 AAE A 1)

A Wgo) R B

317] 9lelA] 3uAlol| A= <Table 5>9] 29| #-4]

o] R&ED

23214]

2058 710 21715

on, 44741011*1” 6719l 71esaled Yl 7leAr st
#Oo® whEo]

58 W9l REDAEIAA W 21

76709 A Ae dEs
FH= <Table 6> AA o]

@A EAEE B

F7k 393 /\]Xﬂﬁ

Wk 9lom, o= 01

249917 W5e] foln

Q1A (£=6.803, p<.01)
oulg o] ofake mAE o e

ZAMFQ REDFEAIGIA =
g e WHolE 1.3%5 A

F7t= gAsIeity w44
3lt}. <Table 6>°4 3

ol Fremlsitt. R&DHT

<Table 6> Results of Regression Analysis: Moderate effect

A5439%E B, R&DFE4
WH7E AARE A T f-

Variable name Siged Lireier
B Beta t P B Beta t P
Control variable
Years of company history .000 —.004 —.091 469 | —.001 | —.008 -.212 416
Employee numbers_Midl) —.107 | —.046 —.805 210 | —.096 | —.041 —.718 .236
Employee numbers_High?2) —.036 | —.020 —.230 409 | —.018 | —.010 —.113 455
Sales_Mid3) 273 117 2.055% .020 277 119 2.082x .019
Sales_High4) .199 11 1.204 115 215 .120 1.287 .099
Business life cycle stages_Growth5) .086 .046 761 224 .082 .044 717 237
Business life cycle stages_Maturity6) | .102 .059 .831 .203 .103 .059 .817 .207
Business life cycle stages_Decline7) .096 .038 .700 242 .081 .032 581 281
Business life cycle stages_Re—leap8) .133 .063 1.037 .150 143 .068 1.101 .136
Experience of government Fundingd) | —.013 | —.008 —.200 421 | —.039 | —.023 —.582 .280
Age of CEO" s .002 .021 .534 .297 .002 .023 .585 279
Graduate of CEOQ’ s_Graduatel0) —.030 | —.018 —.533 297 | —.023 | —.014 —.403 .343
Independent variable
RDC .193 .193 3.323#x .001 .210 211 3.569+« | .000
TAC 175 .168 2.352%x .008 171 .163 2.252x .012
TIS .266 .256 3.531#x .000 .262 .253 3.438 | .001
PROC .165 .169 2.200% .014 175 .180 2.307+ .011
MANC .246 .233 3.518#x .001 234 222 3.254# | 001
MARKC 512 514 7.788#x .000 518 .520 7.448+ | .000
Moderating Variables
PUGRS .315 .306 6.084#x .000 .307 .298 6.830#=« | .000
Moderating Effect
RDC+PUGRS 118 114 1.208 114
TAC+*PUGRS .057 .052 1.554 .060
TIS*PUGRS .249 218 1.828x .034
PROC+PUGRS .013 .012 112 455
MANC=#PUGRS .209 167 2.143+ .016
MARKC+PUGRS .047 .043 1493 311
2 013 025
AR F=12.019, p=.000 F=3.84 p=.000
2 7245 749
R F=35.138, p=.000 F=27.370, p=.000
YEmployee numbers_Mid(50~299=1, others=0); ?Employee numbers_High(300 and over=1, others=0); ¥Sales_Mid (5billion~Under
30billion=1, others=0); YSales_High(30billion and over=1, others=0); “Business life cycle stages_growth(growth=1, others=0); ®Business

life cycle stages_Maturity Maturity=1, others=0);
stages_Re—leap (Re—leap=1, others=0);
and Under=0;

* p<.05, =+ p<O1

gl 71EAK st

<Table 6>°l4 6709 7|& Jlg—
ko] o R WHEo

T8 Wel RADA-E/90A) W 11

DBusiness life cycle stages_decline(decline=1, others=0); YBusiness life cycle
PExperience of government Funding=1, not experienced=0); '” Graduate and over=1, University

6709 FEAREE F7EE TR 499 244
e BE, 6709 daEgdol AARENE R R0l
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<Table 7> Hypothesis test

No. Hypothesis

Result

Technological innovation capability had a positive effect on new product —~
performance.

1.1. R&D Capacity had a positive effect on new product performance. O

1. 12 Technology Accumulation Capacity had a positive effect on new product —~
e performance.

13 Technology Innovation System had a positive effect on new product —~
" performance.

Technology commercialization capability had a positive effect on new product —~
performance.

Production Capacity had a positive effect on new product performance. C

2.2. Manufacturing Capacity had a positive effect on new product performance. O
2.3. Marketing Capacity had a positive effect on new product performance. O

Perceived Usefulness of Government R&D Support had a positive effect on new —~
product performance.

31 Perceived Usefulness of Government R&D Support had a positive effect on new —~
T product performance.

Perceived usefulness of government R&D support had the moderate roles
between technological innovation capability and new product performance,

4.1.

Perceived usefulness of government R&D support had the moderate roles
between R&D capability and new product performance,

Perceived usefulness of government R&D support had the moderate roles
4.2. . o
between technology Accumulation capability and new product performance,

43 Perceived usefulness of government R&D support had the moderate roles —~
" between technology innovation system and new product performance,

Perceived usefulness of government R&D support had the moderate roles
between technological commercialization capability and new product A
performance,

5.1

Perceived usefulness of government R&D support had the moderate roles
5. between Production capability and new product performance,

59 Perceived usefulness of government R&D support had the moderate roles ~
= between Manufacturing capability and new product performance,

2.3.

Perceived usefulness of government R&D support had the moderate roles
between Marketing capability and new product performance,
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