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Abstract This Study Investigates Whether R&D Capabilities and Market Orientation have
Significant Effects on Product Innovation Performance in Order to Enhance Customer Value and
Technology Innovation Competitiveness Considering the Characteristics of Rapidly Changing
Semiconductor Industry. In other Words, as in the Research Model, the Purpose of this Study is
to Investigate the Causal Relationship between the Independent Variable, R&D Capability and
Market Orientation, on Product Innovation Performance, which is a Dependent Variable, through
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The Effects of R&D Capability and Market Orientation on Product Innovation Performance :

Technological Innovation Orientation

The Moderating Role of

the Moderating Variable of Technological Innovation Orientation. For this Study, we Conducted a

Questionnaire Survey on the Employees of Development Companies in the Semiconductor Industry
and Finally Collected 118 Valid Questionnaires. The Collected Data was Analyzed by Multiple
Regression Analysis with Demographic Characteristics as Control Variable and Hierarchical
Regression Analysis was Conducted with the Moderating Effects of Technological Innovation
Orientation. The Results Showed that the Higher the R&D Intensity and the External Network
Capacity, the Higher the Product Innovation Performance. Also, the Product Innovation
Performance was Higher than the Customer Orientation and Competitor Orientation Among the
R&D Capability Confirms that Technology Innovation
Orientation is Moderated. The Result of this Study is to Improve Understanding of R&D

Market Orientation. In Addition, only

Capability and Market Orientation

in Creating of Product Innovation Performance

of

Semiconductor Companies and to offer Valuable Research Data in Empirically Supporting that
Technological Innovation Orientation is an Important Moderating Factor in Creating Firm's

Product Innovation Performance and Sustainable Competitive Advantage.

Key Words : R&D Capability, Market Orientation, Product Innovation Performance, Technological
Innovation Orientation, Semiconductor

.M 2 = AA8Ad FAsA d&st] faAAdE T
g Frrles =dsor gtk 538 vhmA Y
oLy AAsE Q8 719 e AAAsz  H 2ol AET FAAA Ve AYLHAE AR
AGHAL e YA 7)%e Wy o ot AHES SUEstr] Asids A= AlE
S owzA APE Advk /gAY @AWste] B MEEE ASHOR HAsof s o]l
2 7)o AAeAE U 195 AxAA Tk wEkA ol e vIol $17]dg el A
2 oA FA38 "ol r}, ol E AzAAy WINE Wk maHom Yjle FAAHE A
2 Asl= v|de AAARTY AFA gge AL F dE Fol F F AvHi]
=3 gutk AAZHT Q= AA 43 g NAES AL B8PS 53] 918 7
71 A of] A ]qjo] A&7t seta AAE 9= 71 =S Assta dow Avle AgddA #Hd
ow wWalaly] A= s|ed o] Hasirt, O AHE A AT VIde B4HQ) 4=
N NS Ed N2e AT e gz R&DAZFOIT2] RDAHFS AAFEH &80
AL Qutate] 7)1 AEvtse AQEe 3 = VY9 9% Asets F 4 9 F(dynamic
B Zo] nj$ Fasith B3] LEAo] Bx  capability) &2 olsiE 4 glow, Ak 7]l
1 £ st ogutatel e AAox  ZIEEHNCR VY BAHAE FAL I5
T DRIAG} 2 AED Aussggel vy FHHBL WEA R&D FAE wel shE 71l
o] AAEL ol golo] Al 714 x&x  AVES AMAHAFIIR sto] BAA v AT
A BEL A wdglol Mskstn Halste] FedE =kl STHAL
Wasls A9e] AZHom HoE= o] J. A. Schumpeter(188371950)%= =7k 7
W Festth ole AAle AAstE st 7 A I Idel Al 2ol vHE Tad sy =
&3 7|EA R dZay] oye thaks wae I HalelEta T HAAQ] LTS
apwsE Qe J|YEL 7|Ee B dojM  TEA RF BAAMET AAFE FReA H
= 2e Aggse o wa o, Fus © MR AFEH A4 Sl HiF FAF=e]
7bsshttal FoH5] webA 7)ol A EA )



Journal of the Korea Industrial Information Systems Research Vol. 22 No.4, Aug. 2017 :79-95

760

)
3
‘mﬂ
o
XO

0

A= M2 AF

)

=
T

tol A& el ]

or A
Ut
3

7h

1 7<=

3

sl A

o Qe wlel weh the

=
=

1 wbo)

& A
= 7l

olx a1 9t} J. A. Schumpetere

[e3}
PR

714} 237l

olga F

—_—
o

A

]
s

Moz A=

R, o

43

57

]

A
i

o

ol

ol

B
il

—_—

N

~ o

o]
o) T
o o

—

el

To

bob, aelue wwd A 2

3|

Aut Fo

X
)l
R

|

X

o
;OO

Bo

pu—

3

o
o
o
o
o

el

o]

|

o

Fol F2174 ¥ 4l(radical innovation)

Nord and Tucker(1987)[7]

o
e
=
oy
1
4r
"N
‘mo
Rt
X
& o
- H
G
_ %
H
o o
W Hp
BT
_®
0 E
<o
B
<o
N R
2
S
R
RS
e

(incremental innovation)&.Z -

B

o] o1 %7] wE-ot}.

)

T

24 2

= o
1 —

il

1.2 7o 5

wjr

B
)

O

el

e

N

el

N~
N

101
N

B

7

=
H

T

X

L
.

|

ol

ot

i

—_
o

el

I

1l

o wr
IR
oINS
= oo
W ¢

~
DU
= 03

1
oF =)
Py
;00 a
Bo Nlo
)
X
B o
_ X
z
o <
<"
B o

o

M
Ea

_81_



The Effects of R&D Capability and Market Orientation on Product Innovation Performance :

Technological Innovation Orientation

FRF7 wet 27 =9)7lde= AFEAY W
7do] Wit A o] FoAXA T HF 7] E Al
FAAL] ZFSE o] FoAAH A A EI
]9 &Aooz Wal frpi= s8]

o AFo M= AyPAFet FHF7 7 v g &
2 A AFe 5EAL vk g Ay
E AFFA o2 Jdstste] Atk

2.2 R&DHZ M F L ntel A

R&DAFLE 7edaldel a4l qFe
2 AAFo] vl dATAtel w2 wAE ol
SkoHOl. R&DA S A2 & #3h4, 7]&4 A4
& F&3t] AR AF T AuAE gAY
sk e8& onEda Stet10l. R&D
o 2% 4T 1 T vHE AT 43
SR ARE VEA A FEA Ve 9%
o B s doA vl A Al
A E AEste del vl wEkA

Zahra and George(2002)[12]+= R&DY #H2 A4
FEH 807 7YY JgEFS At
Z(dynamic capability) 22 olsld F <
ke 7199 vEdAon 7|9 ARBSAE
FrA A g 5ekal A2 9 3
Hojop 311, R&DHF=<}
FIFS H gD ATt
Keizer et al.(2002)[13]> R&D<S} 7]&3 Al
AAS-91e] A4 aclolH, FAdA 7t

d Tacstae dFe/tEd 2dedes & ¢

)
5

M—Q‘

=

=

BEE

R

2.3 A EX| &0 N E3AMMtel 2HA

The Moderating Role of

sl Wsle] TEHoE A VYEES &
Aoz GAT F s HES dAsHEA
1990008 mHAIR Jid Bk e Aok

Ty =1 H 76‘
surie] £k FARA WER eldte] maol
A FEAS 7HAA HAH

A AT 1SN IAF)E I ke B

o)
A g AT 19909 E BhAE Rofol A
AR ow AT ALsch A4AFH} w
@ ARATEO7-18DNA ARATE 7

Wabshe Aol Eddow FER 4 9

el 1A wEE
g onlA, FAY WHE
A7

A7)

T
= o=z
%

=
Asle] H=How

r

et al.(2004)[23]= A
AeeAY o

BAGHL

2

o 2
of

o

v}

)
oo

)
Bt o orlr

Ak A £(2006)[24]= 5021 7
StolHl A 7IHs W AFAF
wIT71 e 497 7l

R

b oo

4

o
ol
-

o &t

of ox 2 (o ot oo

Lo > iz o o 1o RUopx o
o
=
ﬁ



Journal of the Korea Industrial Information Systems Research Vol. 22 No.4, Aug. 2017 :79-95

of &=o] ¥zt gt ¢l S vAL E=F VSRS =
7199 AFGHel e THA dgFS v 7l
24 719 AL 2459 o g yEuth wepA 7]E e A A S <
Fa AFAFAE S AFTIE R ol = 7l
TR A9 doA ey e wtm otk Ve HuAARE xFe 7Y T
A akde]l AEA 9715 FHIL 5 v ALEC] Foee A dA= TIE 7
A HRE FEAEA AEetr] e 71E A FEol SA8AA FE A= Aew o}
75 Fslor & Fart gk Fale] ofelZol  [29] V& HAAY 7192 AE, A =
2 & g e ofEeoly 2017d Haol FHilvYg = A el B3 ARE veHd # =
QA opmtEF Ze AFVAEAY 719l 71Ed  Soly Al ofojtjolE AH=How T?é}
AQIE FEste] AASHE Frsta FA& 7] wiEel axvtE AR Hls] AAE, A
2 AL R&DIFH} AFAFPET ofet 7] 2 AVES % 53 VeI AE e
de A&7bs A4S HREE 3 AdstEs @ vheAdol wrh mEkA ZEEAl A 7
71 e MRbA <l AparnyAo] & Qsfrt de B AF T Vs wste] A1&53] 4
Olﬂ (2009)[25]= =Wl 7139 71dS A St AlE T A HAle YsS Agstr] o
o2 3 AT vlEHaAgHe] FT4E 7] Zell30], AAGA] vlste] AF H TG o
%*éﬂ}oﬂ CRCE R c}:% vty FAEA, AAYe] w=a RS AF Ee Ve A
T82(2009[26]2> FHAZIANE dFoz F 53¢ B AAANAS Wol] gHE JhsA ol
AFolA FalA vlEAFgol AAFAAGd T+ AHASE Fol 7| A B 7]l H st
442 9Fgs wHTga sPrh Take et © FE Zor diddd. agEw 7YY
al.201D[27] HeFA JalxFgde] g FelE  R&DGFH} AAAFe] wil 7ledAAFA
AN AAA TEAgge] =L V9 BAA o A W VIde AFHAAEA= FsE AT
o HlE] 7l&H 9o A=E Fea Hile s Aom difd
71&=L Q 2 X33t

tha F=Ask AT £33 5(2013)[28] €]
U IT F27UEL gdoz 3 Az 24
Az, 7] AR g o] 7= AA T FA A 31 HA7aH

R&D Capability

Extemal Network Capability
R&D Intensity
R&D Man Power Ratio

Market Orientation

Technology Innovation

Orientation

Compedtitor Orientation
Customer Orientation

L |

h 4

Product Innovation

Performance

Fig. 1 System Integration

_83_



The Effects of R&D Capability and Market Orientation on Product Innovation Performance :

Technological Innovation Orientation

A 7149 FAAE Ao R R&DY
Gy A FA g o] A E T AA ol = 9%
) =

OE].

p

[e)

ox,

o
Apolel A 7148 414 3
obuz] §1ste] Fig 13} 2ol

2 W
44 om

2 7|wto g o] ITAFA I o] 7]
WA 7)ol R&DY 3 Al
il 23 FAYY Vg AE ©
At wetA R&D

UEAS qor

de o mN X
k ox 12 ot
tlo
fo o e
= Tﬁ (o
20 (o]
Ug fru
P
=
:(?L_I;
il

g
-
18
o I

foox 1
N
0
ox
w

O
» e 4 (i
At oo ox =9
ox, M1 i

N

)

N,

o ts
rr

&
%2,
rir
N
o

o @ o fo < mN o XN gy
2

ofN g
By g
E o

o My oy
Mo o ‘o

)
>
Biiy
i

N
o O_>|:
o
N
jind
o,
2
o]
i
>
oX,
o8 N E U

o % Lo
2o
ol
T
o
-

2
4z
i
M
1z
ol
K

do 2w 4 W

et o
of

e A < O
>
rr
>
.
olN
gL_"
f
N
do
ol
ol
s

e

iy
rlo
N
)
il
tlo
il
o
ol
ol
32
24

7} Hl : R&DYFL A=
(+)9] 9 v & Ao},
7b4 HI1-1
Aol A (+)9] g w3 Fo]
7k HI-2 : R&DA L=
A(+r)e] 4&s 2 Aolth,
74 HI-3 @ R&DSlEH]
of H(+)9 d&S v

i

7Hd H2 : R&DHFF AEFH AT Aol
71egAFEY 22aH7 98 Aot

714 H2-1 @ 9FvESAG T AEFHA
Q3 Abolell ZEEAAFAY e =dF )
7F h& Aol

7Hd H2-2 @ R&DA =9t AFE21d 3 A
olol 7leHAAFE e =daArt =
Zol .

7Hd H2-3 : R&DAHH &3 AFHAA 3}

The Moderating Role of

7Hd H3 : ARZAFAEL AFHAAT A
(+)9 %< 7A Ao,

M8 H31 : AAAAGHS AERNAYD
of A+ G A Aol

=
7 H3-2 ¢ aAAFFe AFHN Tl
% 7

FIOCIE L

7Hd H4 : A ZAZFEH AFFAATH Aol

o ZegARIFHY] =HaHAs AS
Ao},
b H4-1 @ AAAAZFAA T AFHANA T

Abolel 7lEg A gAY 2HFaHs} Q)

SAA YT AF SN AL
ool A&HAAFH] 2AEA} YL
Aol
i

= AT AR #PLe e S wEA 7199
NEPF SAAE AR et &
350 oo ® 2017 5¢ 304 7€ 69 14¢
7HA % 159 Feh 2l B exeql AEAE
HjEste] HEFHom F 12049 SRAE 35
sttt A5 2 =S ST 2%E A

A5 A9l SPSS 21.0 H
& ARESte] a3 #Zol &4t

A, WIEEA (frequency analysis) S 2 A3}
of ZAMHGS QIFEAA 548 ¥
oF 3}t

=4, 8214 (factor analysis)@ 212 =74
(reliability analysis)s AAlste] 25 9
B ANEAES A8t

A, 2433 A2 (correlation analysis)S 2

_84_



Journal of the Korea Industrial Information Systems Research Vol. 22 No.4, Aug. 2017 :79-95

Alste] W 7 AEH AA JEHE I 41 o =AH Ho
otsh s ot
A A2 3] # %2 (hierarchical regression E ATE A=

analysis)S Alg3le] =Wl 24
G+ oabole] QRRES B, BEE R&DADE FAN

A WAl Akl 5SS
AR wEE ZeA8de olgsted  aeste] R&DAFE R&D HeFkE, R&DIHY]
v 9FFYEE ATsadon, & g oy UESI GFoR 7Ll
b EAE vsotar] 9lEhd Rwﬂﬁﬂﬁzw%%@mm&L'Hﬁ@mW$]
VIF d5& AAskid of dAAdT n@S T 22 Aojeh Ay

Table 1 Measurement Items

Item Measurement Item

8 Are R&D organizations participating in the development, implementation, and experience
of public R&D projects, such as government, industry, and public institutions?

7 Does the organization have experience in developing new markets through technology
partnerships with external firms or institutions?

10 Does R&D capabilities have experienced synergy effects through cooperation with
external experts?

9 Is there a large number of studies linked to school research schools affiliated with

technical cooperation?
R&D

. 6 Does R&D capabilities have experienced synergy effects through cooperation with
Capability

external experts?
1 Degree of R&D investment compared to comparable industries.

A Study on the Planning and Budget of Research & Development in the Critical
Purpose of the Company.

Do

About facility investment related to new products and processes in the company.

>

Is there adequate compensation or encouragement for research and development, and
whether or not it is acceptable for failed costs?

Are R&D department or dedicated manpower exclusively organized?

Is there a variety of systems to collect competitive information?
Does your competitor share information quickly in—house?

’

Regular discussion of competitors ' rivers and weaknesses?

Market Reflect customer’s requirements to the company’s plans?
Orientation Trying to improve customer value?

Trying to understand the needs of your customers?
Monitor client satisfaction periodically and evaluate?

Implementation of agreed agreements with customers?

The degree of awareness of technology development.
Technology

innovation
orientation

The degree of effort always strives to develop new products through innovation
Ability to respond quickly to competitors ' technological changes

Is the CEO always more interested in innovation than other management activities?

Are you introducing new products entirely from existing products?
Product Quality improvement effects of new development products?
Innovation Does it sell products that significantly improve their functionality or quality compared

Performance to existing products?
4 Is there a faster effect on the development period of new products?

W DN (W B DN W H DN ~J 0 0 & Yol
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Table 3 Factor Analysis and Reliability Analysis of R&D Capability

o &
ol

Factors
Ttems External Nétwork R&D Intensity R&D Mar? Power Communality
Capability Ratio
R&D Capability 8 0.868 0.005 0.105 0.778
R&D Capability 7 0.844 0.156 0.215 0.674
R&D Capability 10 0.827 0.223 0.250 0.796
R&D Capability 9 0.751 0.286 0.126 0.752
R&D Capability 6 0.681 0.376 -0.064 0.756
R&D Capability 1 0.071 0.878 0.040 0.610
R&D Capability 3 0.312 0.778 0.305 0.783
R&D Capability 2 0.353 0.677 0.302 0.765
R&D Capability 4 0.144 0.134 0.845 0.662
R&D Capability 5 0.132 0.188 0.839 0.797
Eigen Value 4.854 1.440 1.079
% Variance 48.542 14.403 10.790
% Accumulation 48.542 62.946 73.735
Cronbach’s a 0.890 0.806 0.711

Table 4 Factor Analysis and Reliability Analysis of Market Orientation

Factors .
ltems Competitor Orientation Customer Orientation Communality
Market Orientation 6 0.788 0.108 0.652
Market Orientation 4 0.782 0.201 0.863
Market Orientation 8 0.748 0.161 0.591
Market Orientation 5 0.668 0.410 0.652
Market Orientation 7 0.604 0.337 0.614
Market Orientation 2 0.174 0.912 0.632
Market Orientation 1 0.170 0.789 0.469
Market Orientation 3 0.331 0.694 0.586
Eigen Value 3.910 1.149
% Variance 48.870 14.357
% Accumulation 48.870 63.227
Cronbach’s a 0.813 0.780
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Table 5 Factor Analysis and Reliability Analysis of Technological Innovation Orientation

Factor .
Items . . . Communality
Technology Innovation Orientation
Technology innovation orientation 1 0.809 0.654
Technology innovation orientation 2 0.772 0.595
Technology innovation orientation 4 0.768 0.548
Technology innovation orientation 3 0.741 0.590
Eigen Value 2.388
% Variance 59.698
% Accumulation 59.698
Cronbach’s a 0.780
0.7 oldez =2 AFAdo]l YEpytth <Table 5> WEE o] AdadAls #9187 9ske]
Pearson G#AIFE o]-&sto] FdAAEAS HA|
523 T&WTF sto] Table 8% 3Fo] vtelutth.  Pearson 7375
TERPA AFHI A= F VN FHoln & F WHFEe] 14 EE HE HEE SAHHIS o
ol B AT T/X(Eigen value)7t 1 o<l 221 A#A#AAL] =7|E& YElE #Fo=z W4Eo A
of 2 mEHon 29 Rahge] wAG T RIS mEchs /g sl 4edd 2HA%
Aol e adle AANE Wi gl Ao HYusst BANSE FHuss FA4oR §
2 etk B3 WeEe] WA d9ge ek gug JueAE des sow ekt
Y= 4z 24 23+ Cronbach’a #kel 0.7 ©]
For w2 AEAo] YRt <Table 6> 55 7t H B
53 Xtze| J|ZEAH T 5.5.1 H1 : R&DEFL AEFJAAA T A
(+)8 9Fs vE Ao},
HET =29 WTEe 72EAES Table 7 714 HIS AZ37] 9sle] 2EWfs A=
3 o] vpEhh qA4TE SPEss Ry acd R&D
AopE, REDAEH &3 FAWF(SE, F 27
54 4aA &4 W) R AAsta A4 384 S &kl

Table 6 Factor Analysis and Reliability Analysis of Product Innovation Performance
Items Fa(ftor Communality
Product Innovation Performance
Product Innovation Performance 1 0.819 0.494
Product Innovation Performance 2 0.806 0.640
Product Innovation Performance 3 0.800 0.650
Product Innovation Performance 4 0.703 0.671
Eigen Value 2.454
% Variance 61.359
% Accumulation 61.359
Cronbach’s a 0.783
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Table 7 Basic Statistics

Variable Average Standard Deviation
Education 3.29 0.491
Control Variable
Total Working Years 421 1.131
External Network Capability 3.57 0.922
R&D Capacity R&D Intensity 4.05 0.764
Independent Variable R&D Man Power Ratio 3.79 0.929
Market Competitor Orientation 3.50 0.959
Orientation Customer Orientation 4.29 0.730
Moderator Variable Technological Innovation Orientation 3.54 0.753
Dependent Variable Product Innovation Performance 3.32 0.886
WUtk w4 RUYES A9, R&DJAHH & 552 H2 : 7|€3AXFAH L R&DY ZFH}
= AFFAA T Fo420 A dFS F AZFHAAZTG Alelo =H&
= Aow el oey RE&DAGE= AEHAA 17} gl—°— A o| t},
o] Feojud oz yehyt VIFES BE =W mo] RDA ST LWl A EF A
g A 3 olstE g adAded AV = A A xlold 71&E AR mO] ZHAaHd7t de=
o2 uEbstt A Asst7l 98 AAA FAAETAES HAAESA
ow FA Ay Table 99 Model 49 #o]
Table 8 Correlation Analysis
. . Moderator| Dependent
Variable Control Variable Independent Variable Variable | Variable
F1 F2 F1 F2 F3 F4 F5 F1 F1
Education 1 -049 | -145 -173 -134 -.093 -.046 -.105 -.148
Control Total Workin,
Variable £ -.049 1 090  276%xx 119 .042 164 -.031 -.082
Years
External
Network -.145 .090 1 .000 000 349wk 206%% | 494wwx | 386wk
Capability
R&D Intensity| -.173  .276%** | 000 1 .000 049 227 | 227#x 30333k
Independent  R&D Man |10/ 119 | 500 000 1 272wws 355wwx| 320%xx | 236w
Variable Power Ratio
Competitor | a3 ap | 34Qux 049 272w 1 000 | 262%xx | 252%xx
Orientation
Customer | (15 164 | 206w 227%% 355eex 000 1| A431sxx | 536w
Orientation
Moderator Technological
. Innovation =105  -.031 |.494x%x 227*% 320%%% 262%%% 431k 1 5225k
Variable ) )
Orientation
Dependent Product
el Innovation =148  -.082 |.386%%x 303%xx 236%x 252%* 536wk | HA2wkk 1
Variable
Performance
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Table 9 Hierarchical Regression Analysis between R&D Capability and Product Innovation Performance

Variables Model 1 Model 2 Model 3 Model 4 VIF
. Education -.142 .005 -.008 .003 1.144
Control Variable ]
Total Working Years -.101 -.244 -.203 -.251 1.287
External Network
. 372%%% 262%* 304 1.884
Independent Capability(A)
Variable R&D Intensity(B) .166 145 .220 1.855
R&D Man Power(C) 2265 1615 113 1.659
Moderating Technical Innovation
) ) ) 228 119 2.130
Variable Orientation(S1)
AxS] 133 2.120
Interaction Effect BxS1 1923 1.483
CxS1 —.229%* 2.261
F 1.711 12.534%%%  11.696%*% 97454
R? .029 .359 387 448
Adj-R? 012 .330 354 402
R? Variable Ratio 0 0.318 0.024 0.048
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Table 10 Hierarchical Regression Analysis between R&D capability and product innovation performance

Model 3 Model 4 VIF
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