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Abstract The purpose of this study is to identify the role of T-shaped skill between customer/supplier network
and innovation performance of firms. To manage effectively the relationship between collaborative firms, firms
need to have a prior related knowledge. The premise of absorptive capacity is that the organization needs prior
related knowledge to recognize, assimilate, and apply new knowledge. In this context, T-shaped skill facilitates
the learning of new related knowledge. The skill is thus a critical component of innovative capabilities. We
found that T-shaped skill plays a mediating role in the relationship between networks and innovation

performance. The conclusions and implications are discussed.
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< @l FASHL = AFEES i o® sk & Type Healthcare 5 15
71949 154S 9o 2 F 70055 s Eslsith o] Construction 20 59
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I U ZEA HEYIL SAMT Zko] B0l st AT TAHY 7|=9 iriens SAe=
Education 1 12 & &dv el SAMS R SRA Y FaekA|
Manufacturing 109 32.0 Sty gt =9 77.1%7} 31-50A417F *FA] 8
Government 16 47 e L3 SRAWO UE HTZ golig —
aZRF e Ry \___‘J_'é‘ - L ]d
Wholesale/Retail % 103 At e R A Al waled a3 1
Law 1 03 o]’415d wHke] 60%0] S AR shHE A o2 YERITE
L T Aol FROIANE AxAER0E AF T 4]
ssing 5 B
Total A | 10 CRREC =
3.2 SEXI Ed
s4% AnE IBM SPSS Statistics version 19 for 4. &4
Windows S &-83f0] B4t AAAQ BAAn=
]'OEI RN ]’M 1’ ]—l LN Re=1 41 EEI‘Mlix_‘! _.?_?_I_E,_A_‘!
<Table 1>} 2t} Aol w& E7FolA 82.4%7t 273 ’
i=]
ol on AL 17.6%AA AT, ol st Axj St Ferguson and Cox(1993)0 wh=™ &HA12 Q] 74
(exploratory factor analysis)= 33} Y= 22

A= T 695%7F FRkeE] Ao o, 10009 o] o] i

(Table 2) Exploratory Factor Analysis

Factor . .
I 5 3 1 Communality

Innovationl 025 -.824 -.032 017 742
Innovation2 025 -.803 072 037 637
Innovation3 -.021 -.878 071 015 709
Innovation4 022 -.698 -.079 011 576
Innovation5 .061 =744 -.087 -.046 642
SupplierNet1 .603 -.09%6 -.079 064 501
SupplierNet2 745 010 -.043 -.002 583
SupplierNet3 .858 047 -.029 .002 128
SupplierNet4 .853 -.059 068 .004 122
CustomerNet1 135 -.107 -.566 .041 544
CustomerNet2 .006 -.055 -.822 -.071 .669
CustomerNet3 105 015 -.716 .081 668
CustomerNet4 -.034 076 -.913 .04 7189
TShaped Skilll -.006 -032 061 .808 623
TShaped Skill2 043 071 002 811 644
TShaped Skill3 107 092 043 765 585
TShaped Skill4 -.046 -.149 -.244 501 527
TShaped Skill5 -.027 -.196 -141 .530 521
TShaped Skillo -.025 -.076 -.054 654 504
Eigenvalue 8.496 1.958 1.553 1.382
% of Variance 44717 10.304 8.173 7.274
Cumulative % 44.717 55.021 63.194 70.469

. Chi-Square df Sig.
Goodness-of-fit Test for EFA 6L027 101 000
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 926

Approx. Chi-Square 4067.3834
Bartlett's Test of Sphericity Degree of Freedom 171
Significance. .000

ExtractionMethod:MaximumLikelihood.
RotationMethod:ObliminwithKaiserNormalization.
Rotation converged in 11 iterations.
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1 48 Faatr]o] A3sitta s, & A9
509269 @5 zte Ao ® JEht A @E e
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(Table 3) Confirmatory Factor Analysis

How A 7%

33pEo) 23]
Arh. éﬂ"ﬂ”
B ed 09l TS WA Ad) 7
£ 4= 10071, 20070 =

75' THO

A=

5o 3007H ]‘/]’[14]0 g
Shd 7)ol

o 73
=
R

A 7

eIt Theo2 9

3| 7]

s
[
= H

o

7]

} = (stronger data)E 718kt

3k (29) EA(accurate

ol& $I3) ztFofof &
w2k 2 2l(cross-loading)©)

%ﬁgﬁi@l Stg“rr‘i'“‘:d Critical Ratio Pm%';’ﬂity SMC Qﬁc
Customer Networkl 0.757 0.060 15430 0.000 0.574 0.571
Customer Network2 0.788 0.058 17.265 0.000 0.621 0.619
Customer Network3 0.843 0.058 18.380 0.000 0.710 0.708
Customer Network4 0.852 - - - 0.725 0.723
Supplier Networkl 0.748 0.063 15.117 0.000 0.560 0.557
Supplier Network2 0.768 0.057 15673 0.000 0.589 0.587
Supplier Network3 0.843 0.058 18.072 0.000 0.710 0.708
Supplier Network4 0.837 - - - 0.700 0.698
Tshaped Skilll 0.732 - - - 0536 0533
Tshaped Skill2 0.743 0.074 13569 0.000 0.553 0.550
Tshaped Skill3 0.706 0.078 12.740 0.000 0.498 049
Tshaped Skill4 0.754 0.085 12.317 0.000 0.569 0.566
Tshaped Skills 0.760 0.080 12433 0.000 0578 0576
Tshaped Skillé 0.739 0.081 12.664 0.000 0.546 0543
Innovationl 0.862 - - - 0.744 0.742
Innovation2 0.793 0.051 17.769 0.000 0.630 0.628
Innovation3 0.821 0.052 18.980 0.000 0675 0673
Innovation4 0.764 0.057 16.320 0.000 0583 0581
Innovation 0.810 0.053 17932 0.000 0.656 0.64

SMC=Squared Multiple Correlations / Adj. SMC=Adjusted SMC
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AHE3ta TR BAFe L Aol BAlse U
29 FE2 Y F 7 7IEs AR AA, 3 AF o m ARsls dbdo] gliad B AT =
8124 A B AR 29ls AFAGNO0= #4 A% A (post-hoc analysis) @8Ik Harman's
djoF sh=Alel dsl &8 5= = Ve T 7P Bel one-factor 7172 Varimax 3] 3& &-&3 FA% 4]
(Table 4) Validity & Reliability
Customer Network Supplier Network T-shaped Skill Innovation

Customer Net (.811)

Suppplier Net 548" (.800)

T-shaped 557 538" (.739)

Innovation 5047 4827 4957 (.811)

[ .883 .874 .879 .905

AVE .658 .640 546 657

CR .885 .876 .878 .905

w%, Correlation is significant at the 0.01 level (2-tailed).
a: Cronbach’s Alpha / AVE: Average Variance Extracted / CR: Composite Reliability

Diagonal elements (bold) are the square root of average variance extracted (AVE) between the constructs and their measures.
Off-diagonal elements are correlations between constructs.\
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A Blole] Aol Y= E 2lo] Fhte] aeloz &
w45 dela g acle] 49 Hue] gRES A
A% A% FERHEA] FAL vk Boiarel], =
QPN BE BEAF7} Z2ke] gole] AAH7 3
gout 3 WA 4ol ola AREE ko] UTITE
AA) B4k T04600] Aol 32 Aol FEYL
ol BAlOIA Af BT BEE F g mhite] F7b
Aol #40] Waste), dukA 0w AN ket
A AG B BH091Y) FEPHLFE A7t

t][44], <Table 4>° Y} Ql50] 7P =2 oA
A7) 05572 = e ofyr] wid 35U
Fol LAZE AR e AR st 4 AH37].
T3 AT ARA A 7E 070187 =
08°11] 2 %% tF344 (multicollinearity) 2]
o

7S g glot & Aol Al Aleee] W
917k 0482-0.557017] wiZol vdgeidd el wAle Azt

4 e Aoz B

I UTH34]

14 22l ¥4 A3 confirmatory factor analysis),
BE AR Fol4E 99.9%0M FoJsHAl VERt
on o] gigk AEEE A 0498014 0.74F R
steith

43 2=id 2 ElEd 2A

Aol “sdet Jide] At AHE AEshe
AE"E ongti25]. weEbA AFAEL Tl £
FE7t Hihs MEE ojg A 248 E7lel #de] 4
tH601.

2 odye SAARY AEs drke] s
Cronbach’s alpha®} 3t 2124 (Composite (Factor)
Reliability) & #4133t} -+ 7}11 A A x5 Gt
+= ©]{++= Cronbach’s alpha®] 4% a1 A =e] &
€ TFE 1] Ammﬂa g7ket7] el A A
SHge] wE NS Hrlske die A7 97l
wolth2o]. ol¥ e EAE BN S Hriges
e 4 ArH25). wgk H3AIE == Cronbach’s agt
th 2QlEee] ddAdASE AA] HE o U2
%)

AAskE A

[S] .
A FA Al 7 I o2 AH8-5 = Cronbach’s

alpha® W72 434 (Internal Consistency)S 7}l

Wi o R 070149 ks JHAW 2 SRR 2o
[25,1540]. <Table 4> el 1%o] Cronbach’s
alpha A2l HAFE 08742 & 7+5

7R R B3 AR A d33E

9 2 Cronbach’s alpha$} PF7FA = 07017 Eofof 2
T e Axehal FHEe4060]. ¥ EA A=
E21E4d O] 087622 7]—?% %éé}i 31

F53L 9)

Brkshe
3

3% B34 (convergent validity)-& zFzhe] A7
o os AiEE #Ae YEllE B EAFE(AVE,
Average Variance Extracted)®} W4 d#4S

= Egalgges o 7}0}*51] B oA HF

050174 3 "Jﬁo} E1r[154652] "
FAgho] 81622 YERY A% 7|91 070178 53t
AtH15,46,521.

oo 2 el (discriminant validity)S 73438k
Atk ol& A M E BEEAFEY AR
#hol Ztzhe] AAWSs 1ho] AAAA AlgE) Aok g
tH16,17]. <Table 4>9} o] FFAF29] Alw ¢
(ad)e] Zzte] Ao daaiA Alebe] vl
011*1 F& FEE HEA 7] el s EREgel
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(Table 5) Goodness of Fit Indices

Criteria Thresholds ?&Tj;
X - 385.093
p-value p-value>.05 .000
df. - 146
X/df. 3>x%df.>1 2638
Absolute GFI GFI=.90 877
Fit Index RMR 05>RMR 01
05>RMSEA
RMSEA L090%=.061 069
Hi%0%=.078
SRMR 05=SRMR 0485
NFI NFI=>.90 907
Incremental NNFI NNFI(TLD >.90 930
Fit Index CFI CFI>.90 940
IFI IFI>.90 940
PNFI PNFI=>.60 775
Parsimonious PCH PCFI=.60 803
Fit Index AGFI AGFI= 80 840
PGFI PGFI=> 60 674

o 2 Fx R ) o A4& T8t 3
A4S A% =5 IBM SPSS AMOS version 215 A}
2319 THAMOS, Analysis of Moment Structures).
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Customer
Network

[H2].429(t=6.212%*"

[E1].240(t=3.195%*)

SMC=.404

SMC=.481

[H5].273(t=3.543%="

Innovation
Performance

T-Shaped
Skills

604 (=8.178***)

[E14].344(t=5.018**
Supplier
Network

(Table 6) Results of Hypotheses Analysis

[H3].222(t=3.106**)

[Fig. 2] Research Results

Hybotheses Std. Std. Critical Prob. Subport
Yo Weights(8) | Error Ratio () PP
HI1.Customer Network—Innovation Performance 0.24 0.071 319% 0.001 Yes
H2.Customer Network—T-shaped Skill 0.429 0.056 6.212 0.000 Yes
H3.Supplier Network—Innovation Performance 0.222 0.072 3.106 0.002 Yes
H4.Supplier Network—T-shaped Skill 0.344 0.059 5.018 0.000 Yes
H5.T-Shaped Skill—>Innovation Performance 0.273 0.09 3543 0.000 Yes
§t.10:1.645, *t,ma:l.96(), **t_u1:2.576, st 001 =3.291
Sobel Test:z—value = $
VB xS ED+(@ xS ED
Aroian _Test .z —vafue = —— - - mjb - - -
YO X SEXD+(a* xS E)+(S.ELXS.ES)
Independent Dependent axhb

Varlable Varlable Goodman _Test - z —value =

B xSED+(@* xSE;)~(SEIxS.ES)

[Fig. 3] Formulas for Mediation Analysis[62]

(Table 7) Results of Mediation Analysis

Mediation H2—H5 H4—H5
Unstandardized Coefficient of H2 and H4 H2: 0.350 H4: 0.298
Standard Error of H2 and H4 H2: 0.056 H4: 0.059
Unstandardized Coefficient of H5 0.318
Standard Error of H5 0.090
Sobel's z(p-value, 2-tailed) 3.076(0.002+xx) 2.895(0.004sx)
Aroian’s z(p-value, 2-tailed) 3.046(0.00233x) 2.858(0.004 )
Goodman’s z(p-value, 2-tailed) 3.106(0.00233x) 2.934(0.00353)

§t10=1.645, #t5=1.960, *#tq=2.576, ***te;=3.291

& tha A7 QQeH24,49]. ¥hE | Sobel test= T wi 7|
Kenny(1986)°ll ¢J3] A-e wiold] 2 whie o4 3 3k opye} B3k v/ &3 9] HAsed &
w7} & 7H(simple mediation) & A4 s U= vl 8 SFEH49]. o]l ¥ oATtol A= Sobel AAS Fal IHHE
s et B (complex mediation)E AASHE e =S B4

wol AMgEE izt g
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