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T0004). B3, EaPe AY REOZ B oeles AT 7] Wil (Lee
et al, 2001), &714 ZAF-H FRE 98 A5 RDS JAlE o] Fojof &
UHConceicao et al., 2002). =] 4 Hd#, WAl & R&D Hlzeo] & 1T
o =fe] el mR, R&DO FFH] 2 el fle ATzt (@

, 2006). “Lefuk ITAkd wiellq garsk 7inks 2tan gle =] 719 sS A<D
IT*}C’q Auke] Ao FA, 71E A W8 - Asste W s37E A7
< - AR ol AR A7lel ARe v (3R, 2006).

o

sk, FH<te] 7 WSk R&D FAE 7199 ooz Adx = gk &3
ARE SV EN JIFER o a © FAF R EYE R&D A 234
2 Jol FE=S sl JoHAYT, 2007, 3=, 2007). Jaruzelski 5

:é#-%/‘o Oﬂ T
(2005)2 R&D FAHok 719 A} Alolol= 244 #AZE flow, ofw wajo=
R&DE g =7t Fesitta et 1o e E3ata, U 71959 R&DA

2ol B Hee Ao vEey, VI dA4E AsE s 4
dde =9 U= R&D %%Ol LT ds<E, 2006).
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7|1Ee] R&D A SAHAA st AFAE Alolodl FFert FEHFH,
Garcia-Valderrama®?} Mulero-Mendigorri(2005)+= M =22 R&D &34 =HA

==

5 AAEATE Yol 434 R&D 23 R 284S dAstE 7IgE o]
A FEEAY AAAHAE gRlstr7 57 wWitel R&D FHH AE EFE
AT o7t ASS xR E o] A= R&D Aol TS vAE &
s el Aol R&D FAE AU stue] Alz"lo R 3FsedH, S
R&D &5 dde] FJale An|, #sha o) g, g ofd 793
Ao ZRE ddo] EES 53 S xgsitte Aol olet #wstd
Brown¥} Svenson(1998)2 R&D HA4<9 s3AAE ZALEH7] 98] Al&"l HEs
ARG ST o5 R&D AAbAl=glo] ojw 3AFS AX R&D AHEEo] Hes

240l an|FAH O Z Bk
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i
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‘ R&D AHE }.:;“ - FH7 IS AEO 2T
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A WH- AAERE F3 28 A2 X HEwy sl
T 7HAA E Ao
AHES HAstetal 249 AAA S
(Hall and Nauda, 1990).
Tk R&DAIF o]l MukA A EEet dddol dar, dale] digk ArF =9
2 28 LG sol Asteo] v Y By gAlH o
Aot & {FAAH FH JEFE =
(Alegre-Vidal et al., 2004)3}A4] o] &
7Hd 3 ¢ R&DAIF S FUEH A <
7hd 4 0 R&RDAG S YR dAAA 93-S v Zolth

S e ARAN 25 ZAATAL FEAL A ANA FAR G
24 Hael PsAe BTk EE 4714 AL 9% A4 RHoR §
5 FF5ES 27T 19 SAHHE Bolt dow &

Levinthal, 1990).

g G RRD=E2 7199 A7 ARt ofyet 9N Ve
5 Q3 9&g HKin and Lee, 2002). 7]&9] &
A FEA, g, ATAE T AdEAEo] Fald AR FIgFE v AL
2 el tH(Beugelsdijk and Cornet, 2002; Kaufmann and Todtling, 2001; Landry
et al, 2002; Ritter and Gemunden, 2003; Souitaris, 2002). £3] 47198 th7| el
Hl3l azrdo] AfA o FEste] dAlgdso] & ofges AL ol 59 9
A S &83 F e ol B4 olw(Bell and Albu, 1999; Freel, 2000), €%
A A2 dEY A 9ET 7ol O =H(EEA, 2005). & 95 7I9EHY &
SAA, TEA 2 avReke] wEsk o dATE 4s 7hsehAl 8%l aL(Birchall
et al, 1996), A& AAHHES gt A2 2 Vs AA(Hoffman et al.,
1998; Le Blanc et al.,, 1997; Oerlemans et al, 1998), &4l 2 2413}l AlE $to] A
(Oerlemans et al., 1998)7} 71€84ldd 93 a3E vA= Aoz vrs] A

tgsor 2AY EAL AAolde AAE NIH(Griffin and Hauser, 1992), %3]
8t (Huber, 1990) 2 A¥rA <l 7194 3 (Gray and Meister, 2004)°] F8= <l &3}

g 7 Ae® Ueya v & S4719¢] RRDFAE 234 <l TjEdilow
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AAA717] fleid = AT ??3&3751 Xl*—l%%ﬂ d5Holtts 3 ]E‘r(Tsau 2002).

= g A %E}(Luo et al., 2006; Lado, et al, 1997). ZZ WA A

T AR Y VeRAES Ad FAVE B e wmEke-E doldr] 9l

A sHA 285 ot ol oA AA=HA F o] WA FTH(Tsai, 2002).

FAE FEe A Y SR Aol FIsHAl e, AR AdS hdele
4 A5 E ¥E&S TH3A FoZM(Bengtsson and Kock, 2000) R&DFAH=
949 Vedaloz AAHA & 4 ArhHBengtsson and Kock, 2000). yol7t
A dEel B Ve AFEel s R&DEXV} AEAQ 7oz A
A5)7] SlsiAE R&D HEa 44 @ wAE S v Rrabe 9o]Hel ol

Aot Gupta and Wilemon, 1991; Gupta and Rogers, 1991; Bulte and
Moenaert, 1998).
714 5 R&DAIFEL 7wl

F4A G2 mA Ront,
M6 RUEADE e FHH JFS WA Aol
AT R EE e e8] FHH GFS v Aol
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2}
<E 1> 2t Wee| IS5

N ESEATA =| ol g4 9 EZHX}
R&DF A} 154 1 5.00 2.73 1.06
R&DA A 21 2] 154 1 5.00 2.56 0.95
R&DA & 154 1 475 2.82 0.81
JHEIYELY= 154 1 5.00 2.67 1.09
53 154 2 4.67 3.48 0.52
71&54l 154 1 5.00 2.56 1.11

ATt REE ASee 242 AR d s Vvre s 3 AMOS 4.01S ©
g3t 29bA Hgol wet a5 Slth(Anderson and Gerbing, 1983). WA =74
mdol ggAds Slsta, BEde] Hed SARDS olgste FxEdS F
Heta 7S AFednt

Q%E}%E% BA317] Yal =294 A %] (Standardized Factor Loadings: FL

0.6)(Bagozzi and Yi, 1988)¢} % <=%t=l8l 2 (Standardized Residual Covariance:
SRC < * 258)(Anderson and Gerbing, 1988)& AZstgtt 1 A3 RE 3Ho]
7)ol T8k o ® YEE
oj Aol AL npFl AP AL xF = 49274, df = 36, p = 0.069, GFI
= 0945, AGFI = 0.899, NFI = 0966, IFI = 0.991, CFI = 0.990, RMR = 0.025,
RMSEA = 0.049, PGFI = 0516, PNFI = 0.632°]21t}. Browne® Cudeck(1993)&
x29] p gke] 0.05 o)A, GFI, NFI, IFI, CFI7} 09 ©]2, AGFI7} 0.8 °©]/d, RMR2
0.10 ©]3}, RMSEA+= 0.05 °]3}, Z18]la PGFI¢} PNFI&= & #S Yehdd £2
mdo 13} SHATh < 2>el A9} o] A

4P AFES BE APES W53
o} ZARDE B walols & & gk

=l
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X BHR| 5 AR E=S PR
¥(p) >0.05 49.274(0.069)
g 2 GFI > 0.90 0.945
RMSEA <0.05 0.049
RMR <0.10 0.025
NFI > 0.90 0.966
TEAFA S CFI > 0.90 0.990
IFI > 0.90 0.991
AGFI > 0.80 0.899
g A 32 4 PNFI Z750-1) 0.632
PGFI F420-1) 0516

HAEetdd<S ket st v Al 7HA 7S Abgsk ik A A,
} #HAAEE Yede 2538 A=A 7ol 06707
o]l oF $tt}(Gefen et al, 2000; Hair et al, 1998).
EA, z} W o3t E-dAZ E=(CR: Composite Reliability)$t ZEnls &
ol 0.75 “J3]s|oF dchH(Hair, et al, 1998). AA, zF WG 3+ HF L5
= (AVE: Average Variance Extracted)e] 05Xt} 7oF 3t} (Fornell and
Lacker, 1981). S22 ot R EAFE9] o4& vh53 2t

<E 3>M HEo] mEeclRstEe BE 06HU A1 BAHoR fo
ek >1.96)0& Hol FUth 2= Agl te 53alE

H
2 07¢ 85, Bu AT E I £ 068 233}



M L EE =251 g =
< =Mst2 Q09| e L=PNE S
TOFEék = |‘
R&DYIES S 3k 49 2 59 | oo
R&D21A | & ol Hojr}, ’

0.840 0.724 0.841

AARRE | ReDH AFFYE AT wKED |
zzagle] AAHoR vhasle] gk |
R&Dsp wadeh sjwae] wieh 24 | o

AAZF F=55f SiTh

R&DE 28 AZ7F UEY= AA7}
TE5 om, AAHeZ A= | 0.863
011;]_.
R&DA & — - - - 0914 | 0728 | 0910
47 AAY & AAE LA Eo) 0833
AAHeR FHE L Q) ‘

FA7) QAR B AAE LA
FAW FAsA AHES Hol | 077

Atk
ZlEAes A sRdEdA@T o0
IR 2, U8t 5 FE8] BAsta vk ‘
. . 093 | 0881 | 0946
HIEAD | 7)eA918ts 918 e Ay
g Aue 4298 agsa gk | O
G RAe TALE Eos o
A wgets % 0.648
2 BAE3 Alo Z7 SXAo
ggey | OO A AE FL S8 05 | ggs | ooz | o
£ BASY PEE s Asss
j; A5} g BAE A8t 0796
o=t
et S Bokas] Sle 7 gAagel e WRERAREe AF @
o PR FeAFE 1w Fornell and Lacker, 1981). <& 5>0l A
Hd AT 0.779(R&D A A 2] 2F R&DAIE 3F #A)7E B E
PRrpArse] AR gurt 4202 pUeHel AT & + AT
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<E 4> EHHEIEM 2N AT}
T 1 2 3 4
1. R&DAA AL & 0.854
2. R&D7 & 0.779 0.847
3. FUEYa 0.733 0.759 0.940
4. WE-99 0.285 0.282 0.199 0.919
Fi7 2y gAY ghe HEFBAFE AFT gholn, 1 9lo] he AEAF.
4. FERY 2Y
B HEASE 98k AMOS 4018 o] &3 FxUAgARAS o]&3s
Ak AAH FEEAS A5 A3}, AFE GIEAFE <E 5>A 9} o] ¥ =
68.896, df = 52, p = 0.058, GFI = 0934, AGFI = 0.885, NFI = 0961, IFI = 0.990,
CFI = 0990, RMR = 0.032, RMSEA = 0.046, PGFI = 0534, PNFI = 0.641°] it}
A= AFe] Ag A o}f VNEAE BF F5ete FxREe At A
W o2 w9 FEsitka 3 4 Qlrh oldl 2 Ao AREA e Aie AlF
ankgk o Stk
<E 5> FxEzd Mz
=TNES AR5 EESPNES
x¥(p) >0.05 68.896(0.058)
A A A 5 STEAGA S >0.90 0.934
g A A 4 <0.05 0.046
RMR <0.10 0.032
FEAFA S NFI >0.90 0.961
CFI >0.90 0.990
IFI >0.90 0.990
g A gA 5 AGFI > 0.80 0.885
PNFI F420-1) 0.641

ggog Fxrde e FzAF ARAFe t g, 28
6> <18 5> AAH] 9]

R} <E

R&DA &ell 9d&E WA= RDFAE

fol 5

ok

e

-0.404, p >
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0.05), R&DIAALA Y= Aoz FYeATHB = 1.254, p < 0.01). =}
A 7}**1(R&D~rx} >R&DAIE) 717+ 31, 7HA2(R&DRI A A # 2] ->R&D
AE)e= A=A

R&Dﬁlﬁol QEUEY A, NEHY E V&gl vA s JFe AHEY

A AR BF FAHoR fFoddtt oo ZFE3R&DAF->LFUEN A, p

<0.01), 7H24R&DAE->WFH =, p<0.01), L&l 7FE5R&DAF->7]=9
A, p<0.05)E 5% A e s o)
A e e 2 71l g s WA

=0.158, p>0.05), Wi

(SPPAERIE FARA UM
73 %
CERMLEDERSES

= A TH(B=2.553, p<0.01). wekA 7Hd6
)& 717—}51215—, ZPATHFEE->71e )2 e E A

7tM a2 EZE3 Al t @t Z ot
H1 R&DFA->R&DA & -0.404 -1.084 712}
H2 R&DRI A 24 #2]->R&DA| & 1.254 3.211" 2
H3 R&DA g > F U E9 A 0.720 4548 A e
H4 R&DA > 3-d = 0.292 3464 A e
H5 R&D7) & ->71%8 2 0.673 2.198 A e
H6 AFUEYI->7]<8 2] 0.158 1.126 712}
H7 g E->71s82 0.159 2,553 A=

“p <005~ p <001

R&DYA A
7 '
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Abstract

An Empirical Study on R&D Effectiveness of IT SMEs

Shin, Jin-Kyo* - Hwang, Su-Jung”™

This study aims at investigating the effectiveness of SME’'s R&D system
empirically. Specifically, this study analyze the relationships among R&D
inputs(R&D investment, R&D human resource management), process(R&D planning,
external network, internal cooperation), and output(technological innovation).

A questionnaire was developed to measure the above variables. To test these
relations, data were collected from the small and medium-sized IT firms located in
Daegu-Kyungbuk region. The survey data of 154 firms were integrated as the
empirical base for testing the relations. Most respondents were from the managers.

Structural equation modeling analyses were used to examine the relations. Major
results are as follows: Firstly, R&D HRM was positively and significantly
influenced on the R&D planning. Secondly, R&D planning was positively and
significantly affected on the external network, internal cooperation, and
technological innovation. Thirdly, the both relations between R&D investment and
R&D planning, and external network and technological innovation were not
significant statistically.

These results suggest the following implications. First, R&D human resource
management is very important for IT SMEs. Secondly, internal cooperation
mediates R&D inputs and technological innovation by approaching the other
department’s unique resources and by sharing the cost of new resource
development.

Several future researches need to overcome the limitations of this research. First,
this study’s sample was based on the small and medium-sized IT firms just
located in Daegu-Kyungbuk region. This limitation may imply that empirical
results can not represent overall small and medium-sized firm’s situations.
Therefore, future research needs to include different samples. Secondly, this study
depends on the latitudinal study.

Key Words : SMEs, R&D Effectiveness, small & medium-sized IT firms

*  Assoclate Professor, Department of Business Administration, Keimyung University
*% Department of Business Administration, Graduate School of Keimyung University
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