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ABSTRACT

Purpose: The purpose of this paper is to identify Six Sigma success factors and analyse the effects of Six
Sigma success factors and innovation capability on innovation performance.

Methods: The study build a research framework which include the variables of Six Sigma success factors,
innovation capability, and innovation performance. A sample of 127 survey questionnaires is taken to test
the proposal theoretical model through structural equations modeling using AMOS 20.0.

Results: This study proves that there are the positive relationship between Six Sigma success factors, in-
novation capability, and innovation performance. It also confirms that there are the partial mediating effects
of innovation capability between Six Sigma success factors and innovation performance.

Conclusion: There are various factors affecting innovation performance of firms. This study provide the mech-

anism transformed from Sig Sigma to innovation performance.
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Table 1. Analysis of Six Sigma Success Factors

Six Sigma Success Factors o
Researcher Classification
DO D O G OO O O O
Harry(1998) ® ®
Blakeslee(1999) ® ®© ®® ® ® ®
Hahn et. al. (1999) ® ® ® ® | ® | @ Management involvement
Harry and Schroeder (2000) | ® ® ® ® and commitment
@ Cultural change
Hendersen and Evans (2000) | ® ® ® Communication
Hayes (2002) ® @ ® ®| |®| ®| ®|® Organizational
infrastructure and culture
Coronado and Antony (2002) | @ | ® | ® | ® | @ | @ ® ®® ® Education and training
Goh (2002) ® ® | @ | ® Linking Six Sigma to
business strategy
Antony and Banuelas (2002) | @ | ® | ®| ® | ®| ® | ® ® ® ® @ Linking Six Sigma to
Johnson and Swisher (2003) | ® @ ® ®® customer
Anbari and Kwak 2004 |® | ®|®| |®|® ® | @| ® Linking Six Sigma to
human resources
Burton and Sams (2005) @ @00 e e ® ® ® | ®| 9 Linking Six Sigma to
Kundi (2005) ® ® ®| ®|  suppliers
@ Understanding tools and
Kwak and Anbari (2006) |®|@® @ @®® ®© ® ® ® {cchniques within Six Sigma
Martins et al. (2006) ® ® ® ® | @ | @ Project management
skills
Chakrabarty and Tan (2007) | @ ® ® ®® @ Project prioritization and
Kumar et al. (2008) @ ® @ ® ® ®® selection
Desai et al. (2011) OAROAROIRORRORRORROINOARORRORRORNO;
Brun (2011) OIROIRORORNOIRORNORRONRORROIRORRO,
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Table 2. The Construct validity and reliability of measurement items

Construct Scales Items Factor Loading Communality Cronbach’s alpha
Management T™M1 0727 0719
involvement and T™M2 0.842 0.770 0.821
commitment TM3 0.809 0.754
Linking Six Si ST1 0.751 0.804
nKing SIX SIgma (o g 0.725 0.769 0.857
business strategy
ST3 0.805 0.829
Six Sigma . LT1 0.723 0.791
Success | “ducation and T2 0.727 0.829 0.872
tramning
Factors LT3 0.715 0.797
. et PM1 0.718 0.703
roject selection PM2 0.820 0.807 0.842
and management
PM3 0.796 0.771
Linking Six S CU1 0.772 0.802
nKIng Six Sigma to cu2 0.760 0.790 0.859
customer
Cu3 0.837 0.844
RC1 0.722 0.694
RC2 0.733 0.715
R&D capability RC3 0.794 0.850 0.907
RC4 0.851 0.800
RC5 0.723 0.718
PC1 0.726 0.750
Manut ) PC2 0.750 0.804
anufacturing PC3 0.740 0.757 0.902
capability
PC4 0.748 0.765
Innovation PC5 0.730 0.633
Capability MC1 0.717 0.689
Market MC2 0.748 0.747
arketing MC3 0.746 0.776 0.898
capability
MC4 0.788 0.755
MC5 0.746 0.650
LC1 0.732 0.816
LC2 0.723 0.798
Learning capability LC3 0.783 0.818 0.930
LC4 0.802 0.824
LC5 0.754 0.794
Product PT1 0.903 0.875 0.767
_ Performance PT2 0.807 0.815 '
Innovation PS1 0.756 0.704
Performance | Process
PS2 0.858 0.762 0.798
Performance
PS3 0.768 0.765
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Table 3. Results of Confirmatory Factor Analysis

Construct Average
Construct Variable Name Code e Variance
Reliability
Extracted
Management involvement and commitment ™
Linking Six Sigma to business strategy ST
Six Sigma Education and training LT 0.914 0.771
Success Factors
Project selection and management PM
Linking Six Sigma to customer CU
R&D capability RC
Innovation Manufacturing capability PC
Capability 0.943 0.807
Marketing capability MC
Learning capability LC
: Product Performance PT
Innovation 0.953 0911
Performance Process Performance PS
x2=99.997(df=58 p=.001), x2/df(Q)=1.724, TLI=0.941, CFI=0.956, RMESA= 0.076
Table 4. Correlations and square roots of average variance extracted
Construct SIX Sigma Innovation Capability Innovation Performance
Success Factors
Six Sigma
Success Factors 0.771
Innovation Capability 0.553 0.807
Innovation Performance 0.653 0.872 0.911

4.4 4729 AYE A

B AFA AAG S HATE] Y8 R ByS AREsiglen, xRy A4FdnE HUt
x2/df(Q#h)=1.682, TLI=0.945, CFI=0.958, RMSEA= 0.074 2.2 & ¢179] do|E ¢} AA| & T+
o A3E FES Hole Ao Bt HAuh

45 714 1,2,3 4%

7P 1,2,3& 6412k g asle] A4, ikl 384 A3ds A=k 2Elal Halg o] il
o 3841 F&S A =7tell G Aolrh. 6A]1nk AFaglo] FA T} HAG R nX = ARATE 44
0.199(p<0.05), 0.553(p<0.01), 0.771(p<0.0DZA] H1 ol 5% 4 H29F H3&= ol 1%0l1A4 A8 =] Act
%, 62110} AdF Qo] Haldatel Haldwkel 4R AFdS FAN, HadH B Jaldel o A 43S
Fi vk Bgk HAggo] BSTE HAWL woldS AT 4 gtk AFE AEshd <1¥ 2>9F 2tk
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Figure 2. Structural Equation Model Results

A47F AIAG(SF-IP)oll A= F3S fFofabA] &L

SHHEF7E UH7H A(SF-I0)0) A= Gkt wi7i a7 Ao a=(ICoIP)ol mXl= 43 57t Fofsfof o,

T A 20w Aok Me] I ad, F Sy ii/fES(SF-I0) 0l vA = ek msiRerE Ak

F(IC—IP)oll A= G&e] w3} v] AR 9] F a7} BF fejslof gt 12]ar o] & wizl & st EA4)s)

© A%, AR x27k3 AR g x2%k] 2Fel9l Ax27F x2(1)=3.84(df=1¢ wje] AAIA) olstd wf g

g7 or, ol dd uw FEujs)gyy) vt Itk (Baron, R. M. and D. A., Kenny, 1986).
AT ARl AR R el ik FEX~ESl(bootstrab) HE AdE <E 5>9F

Table 5. Results of Mediating Effects

Direct effect Ax2 Test
Independent | Mediate Dependent Indirec | Total
variable variable variable path Std. p | teffect] effect Constraint |Unconstraint AX2 Result
coefficient model model
Six sigma _ _ SF—IP 0.199 |0.018
Succoss Innovay{on Innovation . . 106.638 100.904
Factor Capability | Performance | SF—=IC 0.553 0.000| 0.426™ | 0.625 df=61 df=60 5.734 | Accept
(SF) (I0) (IP) (p=0.000) | (p=0.001)
IC—IP 0.771  |0.000

# significant at 0.05, ** significant at 0.01

& ASA 64k AF8Rle] Haldztel digh A% EPHSF-IP)E 0.199(p<0.05) = o] 3kAl YRS
on FANAHE F3 6Aav} AFagle] FAATe] it Gk 22k 0.553(SF-IC, p<0.01), 0.771(IC-IP,
p<O.0DE Fo8HA vebwth 28)ar 2 Eaks 0.425(p<0.05) 2 GA] 984 JehtA vzt Ex180H,
X2 ApeliiA AAE E wf, Ax2=5.7342A TR E Tt EAEE AR wdd = vk F, 64120 AE 8

Qle] Sl stel] thk A4 aa7t 0.199= EAeH7] wtoll vl gs}rh obd F-Eui/l a7t yehd Aoz 1
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