creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

7199 @A Fo] AlE % 3F
Ao m A 4
 ANAFGBEY AEHE FHOR

o,
of
1%
i)

2021d 8¢



] T =
(ﬁ
71919 §ax|dko] AE P TR
'B—
re: | ]-o] o] x] = <§
. A A . E] =
—173%‘%] ] ]3?..] o
5 9] ‘]
vl 7l & 7} |
E o
= q
=4
UO
=

] T
A w4 £
kA
b Y
n
L=
o
) B4

o] e
S 7
)
s}
u}A} 8}
9] =
Fr o
ox
A=
St

20
21
64

‘6]’
et |
ll:

o
ro
HN
ol

A X
1 ag L

]
o

=
e

(2
e,

d
o

AFdsta o
T
3}
3}
‘%J-

20
214
64



Impacts of Convergence Orientation on Product

and Process Innovation Performance
: Focusing on the Mediating Effect of Knowledge Management

Seong-Min Sohn
(Supervised by professor Boo-Yun Cho)

A thesis submitted in partial fulfillment of the requirement for the
degree of Doctor of Philosophy in Business Administration

June. 2021.

This th?sis has been examined and approved.
e e J a2 e S
Thesis director, ]ae Jeong }glg, Prof. of Busmess A&émstratlon
ghngHec [ee %’W
Herin BaANG IS

4( o;(uw / {Lr-{'C %

Dy . Peoon L a/\;

June. 2021.

Department of Business Administration
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



Abstract

Impacts of Convergence Orientation

on Product and Process Innovation Performance
: Focusing on the Mediating Effect of Knowledge Management

Seong—Min Sohn

Departments of Business Administration
GRADUATE SCHOOL

JEJU NATIONAL UNIVERSITY

As the radical developments of innovative technology, including digital
technology, have recently accelerated, the top goal of companies is to create
greater added value than their competitors to gain a competitive advantage. In
order to expand competitiveness and market dominance, convergence, which
creates new value, just like how chemical combinations are derived from base
components to make something new, 1s being emphasized to companies.
Convergence is an attempt to create something entirely new, and companies are
increasingly required to cooperate and exchange with both external and internal
organizations which have different knowledge. Accordingly, in order for a
company to create desired results through convergence-oriented management
activity, both internal and external knowledge management activities are
required. Companies that manufacture tangible products will create more highly
innovative outcomes when they pursue convergence for product and process
innovation, which are representative innovation outcomes, and perform
knowledge management activities.

This study aims to examine the effects of each convergence orientation on



the innovation performance of products and processes and the effects of internal
and external knowledge management activities on innovation performance when
types of convergence orientation are classified into technicalization, servitization
and ICT conversion.

In addition, it was demonstrated and analyzed whether internal and external
knowledge management activities play a mediating role between convergence
orientation and innovation performance. And, by classifying the target companies
into high-tech and low-tech industries, the moderating effects by sector were
confirmed.

To this end, hypotheses and measurement items were constructed based on
prior research, and a survey was conducted on a domestic manufacturing
company. Using the data obtained through the survey, it was demonstrated and

analyzed through Path Analysis and the Sobel test.

The theoretical and practical implications of this study are as follows.

As for theoretical implications, first, the relationship with innovation
performance according to the type of convergence was structurally classified.
Since innovation performance appeared differently according to the types of
convergence orientation, I suggested a direction for creating innovation
performance.

Second, the effects of internal and external knowledge management activities
on innovation performance were verified.

Third, it can be seen that, regardless of the directions of knowledge
management activities, knowledge exchange activities with internal as well as
external knowledge must be actively performed in order to archive innovative
results.

Fourth, the mediating effects of knowledge management activities were
revealed in the relationship between convergence orientation and innovation

performance.



Finally, the moderating effects, according to the low-tech and high-tech

industries, were confirmed according to the degree of technological intensity.

As for practical implications, first, companies that aim for technology and
service conversion must actively conduct internal and external knowledge
management activities to achieve innovative results.

Second, internal knowledge management activities have a positive effect on
innovation performance, and innovation performance can be created when
internal knowledge is optimized to the maximum.

Third, it is necessary to carry out internal and external knowledge
management activities in case of convergence for new challenges, such as
access to new markets and the development of new products.

Fourth, it i1s necessary to conduct convergence-oriented and knowledge
management activities in consideration of the technological level of each industry
to which the company belongs.

Finally, the directions of corporate support for convergence was presented to
policy founders.

Despite these results, there were limits in this study that did not take into
account the absorption capacity of the surveyed companies, did not take into
account the motive factor of convergence, and did not analyze the innovation

performance in a time-series.
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=
0
@]
1
S
=
o
& @ z @

3 ° a @ a
@ B Lo g o NS o
8] 0@ c 2 o o c 2o
o Ia) o N'T = - N'T

m o g a & e] c @
m L ﬁﬂ,j ﬁﬂ.j
3 v oG ® O @ I ® 0@
< = 2 ) o |
<. o z o
= 8 - -
(@] »
=
m
s |
=

Service related resources, competencies & capability

Company size and location

Partner and

networks
Z 2] Fliess & Lexutt(2017)
< Ozl 11- 2 > Mb|Azte| E(Servitization House)
AH| 28 T Al E oA AMH| 2 7] so] EEE Al AE Fu o] H3EE 9
sto] 22 A% T2 A s T3 FE A FEY o R Aysk 4

k=
=
i
=
do
o
i
vk
ojf
1o
AN
=
o
>
iv)
oS
ot
o



H

ol

23k

>

]

AA, A, v

[e] o 1 [e} = [eXae)
=& Aol (Neely, 2008, 2528 <], 2012)

Mu) 23t A Fete PYES B oS Ax] Rt AuHA ey
(service paradox)”} =g = A vH A AWEE A V&8 V) A
FaF 5o FAAAH FES YA Mu2st AFe 7|GoA Bl=Al @ FETh R
gt = 2 tH(Gebauer et al., 2005, A&, 2008).
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Ao m AFH, AL 2 Hl=y s YAl 707 Aottt o1 9] vhst
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9+ AoltH(Koc & Bozdag, 2009; Moshiri & Simpson, 2011).
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U Rdls FE5d S Aot (&8 1A, 2015 Rymaszewska et al., 2017). &=
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nAe) Y REFA} sbsstel Aust SR AF G RS U
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9l Z£X™#$ | Estimate | S.E t SMC | CR | AVE | Gronbach’a
1255 | 0905 0783
77'ﬁ_f Jl=sk4 | 0855 | 0.044 | 22.168 | 0720 | 0.846 | 0.646 | 0.8%2
Jlzst2 | 0845 | 0.043 | 21.656 | 0.710
M| A315 | 0.880 0.778
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CTst2 | 0894 | 0034 | 27.96 | 0781
i sdus: | 00 o 0.830 | 0.710 | 0.881
euds Aolaleh | 0895 | 0042 | 23731 | 0.759 | | |
ol mx olalzy | 0878 0.726
Y S 0.802 | 0670 | 0.860
Siolaleh | 0883 | 0050 | 21.081 | 0.739
ZHHMI | 0849 0.680
iij IHHM4 | 0822 | 0057 | 17.111 | 0673 | 0.787 | 0533 | 0.848
IHHM5 | 0767 | 0053 | 15694 | 0.602
MZA3 | 0900 0.750
MEsAl | MESAL | 0834 | 0041 | 23547 | 0735 | 0.855 | 0663 | 0910
MESAG | 0884 | 0039 | 2355 | 0776
2 = 248668, df=131, p=0000, CMIN/DF= 1.898,
=¥eY H8E | GFI=0.931, RMR=0.047 RMSEA=0.051, NFI=0.960, CFI=0.981,

IF1=0.981, TLI=0.975, AGFI=0.900
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w3 Aol stEIE HAttar & 4 lvk(Hair et al, 2010).

glar et Aol FREA=A A8 s AEAQ] FAMFe daA g}
G FEA T Aw2(sqrt(AVE)) #e AFESdT <E IV-4>0l4 BH, #H

FEAFEAGT] AFE(sart(AVENTE 7148 A% 0869, A28 AF 0897,
ICTst A3 0917, HFAANEFEs 0899, oFAAEIEs 0831, T4
08892 ehgth oA thE FAMFES FuAzLG 2A 1}
W g wEEggel FuHga 3 4

< E V-4 > EAHS AFRIRIA D gh EpTiA
J|1=5t | MulAst | ICTeF | UEXA | o=xal | =" | ME
xg | xz | Xz | ddmE | AamsE | HA | s
ZI=8 1 g59

xigt | 0825 | 0.897

ICT2t | ) 781s | 0.837%+ | 0.917

x| g

E x| Al

N oiare | 0803w | 0816+ | 0679 | 0.899

= x| Al

e | 0807w | 0802+ | 0,606+ | 0854 | 0.881

O
02!
i
=

0.627+« | 0.679+x+ | 0.585+* | 0.743+ | 0.724== | 0.813

HMEZHA | 0.680%* | 0.676%+ | 0.613+* | 0.733+*= | 0.653++ | 0.731++ | 0.889
F) x p < 0.1, *x p < 0.05, =+ p< 0.001
* b gk FE2 sqrt(AVE) # 4
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o

(absolute fit index), 71% 283} A

—_
o

B

|

o

= g

o

(parsimonius fit index) &

PN
T

piid

Mo

=N
¢}

Z CMIN(x?), CMIN/df, RMR, SRMR, GFI, AGFI, PGFI

}2¢++= NFI, RFL IFI, CFI

= A%

SREEEE

=

Cd

A9 A= xS (absolute fit index)

1.1.

1.1.1. CMIN(x?)

~
file)

i

o

o)
s

Z71%8 M gol

o
=

di

<

JEo 2

=
=

W o]tk p<0.05

310.705°] 1L pFt 0.000 ©] At

1
.

SIESE=I's

2y
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1.1.2. CMIN/df(x*> A #F/A =

ol

X BAHS AFEdNE YHE goz 3 ojstd Agsitta a4
T 7 Ry A x2 BA H/AFE(dD)E 23369 T

H, &

1.1.3. GFI(Goodness of Fit Index, A g = A )

ta & 4 vk GFI= 371244 R-squarest WlsiahAl sj4d o= gk &2
o] 7 BfelA 09155 YERUTE

T RdR AWEA] Fe 4] dolHe #EE Agolnh £4 A=
]_

of FEI 7P el s AAE FHo| dhEo] Anp

o 9 M AA wevs FHol o AF dEHE AEE A
T2 005 ofstH wl-¢ F2, 008 olstH ¥Z, 0.1 olstel™ ®BEF Aow
o 2 Ao 7HE BEYolM = 0.0630® dEhY Yostttal & 5 A

1.2. 3% A= A J(incremental fit index)

1.2.1. NFI(Normed Fit Index, E=3 & X])
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!
Turker-Lewis Index, B]|E&Z X))

S

[e]

97}

=
I

=

‘(H

=2]
=

=

=

7}

1

A -

[e3]
1.2.2. IFI(Incremental Fit Index, ¥4 & X $)

1.2.3. TLI(Non-Normed Fit Index, NNFI

Turker-Lewis”}

=]
0.951% vteRWiTh

13

ol A 0.971% e

ox

IH
o

|
—_

PN
T

1.2.4. CFI(Comparative Fit Index, ®] 23 =] 4)

0.963% v‘}ERH T

22!

22

NTI2]

Az Al 3}

-

T

8 AR
et B Q7o) b mEgo A

vl
=
o
=

#of

gl AR&EH, 03 1Akl gk

1
T

2

<]

H| 1l

[e)

= =

=l

1.3. 7t A% A< (parsimonious fit index)
1.3.1. AGFI(Adjusted Goodness of Fit Index,

0.971 o]t

A"

& YE AT

23 M= 0.879

S|
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. 2 g s}

=%

-
gl

&

—_—

0
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—
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olgl g ol2A ARl ko] ARATAF, FEAFASF, HHA
e F7t 495 F3ste] <3 IV-5>9 YJERATH
T AFE <E NV-5>0 yERd mpel o] x* = 310.775,
df = 133, pgt = 0.000, CMIN/df = 2.336, GFI = 0.925, RMR = 0.067, RMSEA =
0.063, NFI = 0.951, IFI = 0.971, TLI = 0.963, CFI = 0971, AGFI = 0.879=2 %13

o Aol HHF Ao vehgr

%
x
n
=

2
—_>‘4—"4
a2
o
ot
[3u
oft

2
%

<EN5>A7DY MEE

TE LS PN FHTE TZ ATzy
Chi-square test statics(x?) 310.705
Degree of freedom 133
p-value 0.000
EShu
CIMIN/df < 3.000 2.336
= gt
X = GFlI > 0.900 0.915
RMR < 0.050 0.067
< 0.050
RMSEA 0.0571.00 o3} 0.063
T8Its
NFI > 0.900 0.951
S IFI > 0.900 0.971
gt
NES TLI( > 0.900 0.963
CFl > 0.900 0.971
2ty
3t AGFI(AdJuthd goodness -~ 0900 0.879
of fit index)
X =
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o] A2 7325 (B=0.628, p<0.001)7

13

R

1
T

o}

I3

A A

Mu) 25} A
0.529 , p<0.001)°l A (+)<]

719E4]

e

T A=
d9dEB

|

g

ol
afl
2o

_86_



< E V-6 > d7EY: JtdAS

75 d=A% | SE | t | p#
=5 SkE_>
2 I e 0483 | 0082 | 5940 |
H1
=5 Sk
(6] A = 65 < 0500 | 0.082 | 5918 |
2 xigtaporamioms | 0628 | 0100 | 6529 | e
H2
M |AS
2| st ojeramome | 0529 | 0099 | 5379 | -
38 xstafraioims | 0227 | 0078 | 2827 | 0005
H3 =
3¢ xiaroolipems | 0143 | 0077 | 1739 | 0.082
HXAIZHOIBIE | =54
g WTHRESHSHEE | 0523 | 0121 | 4sg2 | e
H4
LR (Aol il
gp| HTIHESE 0648 | 0116 | 5135 |
5| SEXAZREE FEZSAARL | 0201 | 0118 | 2767 | 0.006
H5
5o| SRXAEREE EREMADL | 0116 | 0108 | 1.022 | 0307
6a| 7IastxiE-MEsNTL | 0003 | 0135 | 0026 | 0979
H6
6b| 7I2st Xlsmasnt | -0173 | 0.127 | -1.268 | 0.205
7a| MBlABE XIEEHIZEAMDL | 0049 | 0.167 | -0335 | 0.738
H7
7b| MBIAE X[EE@REAMDL | 0001 | 0.156 | 0004 | 0997
8a| ICTstX[g-HZsilnl | 0072 | 0.104 | 0726 | 0.468
H8
8c| ICTshXjgomaisisldnl | 0230 | 0098 | 2085 | 0.037

F) T p<0.10, * : p<O.05, *x @ p<O.01, =k p<0.001 FEoA Frol Tt
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T Aulzast A AEFE (3560, p<0.001) FI 9 RA A FGSES A
238 A g AFHA(2.239, p<0.05) 7+l FANA & viMETI} dE Ao
ety [7FE 10al, [7FE 10bl= A= &g A4 ddE2e ICTS A F}
Al 21(-2.414, p<0.05) zHe] #ACA F& wiZhEadrt s Ao= yeht [}
A 1lale AgEdon, A4 APddse ICTs A2 AE340(-1.484,
p>0.1)7ke] wAANA vzl Z27F glof [7HE 11bl= 7125 A

olg THIIAS W, U-oF AAAGLE e V=t A AFFANALT

A

BANA AT} Qe Btk Au 28 G AF FAgsle] B

oA b PR E7F ANew ICT A3k} AFHA et AA M= W
FAA AdEde FEA, A s WEdrt gles dASeATh
< ¥ IV-7 > Sobel testE ol et 7l &2 FA (M E44)
sE-uA | W34
| 5B | san | | ahEs soeltl p | my
4 S5 6 | SE | g |sE|®
Hoa N aale | 0483 | 0.082 0523 0.121 | 3.485 | 0.000 | (ormiaiy
Jas So=9o ==
L?ﬁ 0401t | 0.003
Hob diala | 0500 | 0.082 0291 0.118 | 2286 |0.022 | opmiaiy
Hi0a gl | 0628 | 0.100 0523 0.121 | 3560 |0.000 | (opmiaty
MH| A3
| 048 | 0049
H10b diale | 0529 | 0099|0291 0.118| 2239 |0.025 | (apmiaioy
= | x| EH
Hita g ile | -0227 | 0.078 | 0523 | 0.121 | 2414 | 0.016 | (i ihat
CTSt | -oces | 0072
= 3
Hi1b diala | -0.143] 0,077 | 0291 0.118 | -1.484 | 0.138 | g lolo

F) T 1 p<0.10, = 1 p<O.05, #x : p<0.01, w0 p<O.001 FEAA F-o
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32. §FAFGol TAHAN 3 BAANA AAF LT WAEH

FRAF] 4 ANAH 2 BANA ANAGRE] ARRE AU
CE V-8, URA A AGDEL J1%3 A 24344053, p<000D) 7he] ¥
AN g wiAEA} = Ao e [hA 122 AEE A4 7

FLEE 7= AR FAHHLA.058, p>0.10) 1He] #ANA HAAEATE fle=
Aoz yeid [7HE 12b1717 Sk WRA A Fgdse Aquast A &
H41(4.174, p<0.001) zre] #ACA & wiZiEd7E = A= yey [7HA
13al> A&HHAL, FA24 Fgdee Mu=st A&} 49 41(1.053, p>0.100)
kel dACNA Wi EIt gl A= vEh [7FE 183bl2 71 A4 E AT WA A
BEdES ICT3 A& 88 41(-2581, p<0.10) o] #AA A F-i wi7i & 27}
A= Aoz vey [7HE ldale= AEEgler, oAy Fdde> ICTS A&
I FAE41(-0930, p>0.1) o] TAAA = wiZlEd7E gle A2 YERY [7HA
14bl= 712H = At

o

< 3 IV-8 > Sobel test2 o| 2%t o721t EM(SHHA)

Ea] L Eg| =g H—>Z% | Sobel t
4] X% |san| OF | whes n%
7to 1 &3 Lza H7H 4 3 E 3 SE | test p
= | ~HEH
Hi2a A dzie | 0483 [0.082] 0648 | 0.116 | 4053 |0.000 | armiotsy
Jl2s So=o bl
,'f;* 0.198 | -0.173
° = | F
H12b diaia | 0.500 [0.082| 0.116 | 0.108 | 1.058 |0.290 | gyotot <)
=] | % EH
Hi3a N dzia | 0.628 [0.100] 0648 | 0.116 | 4.174 |0.000 | armiotsy
Mu| A3 So=o il
*x:;ﬁ 0.469" | 0.001
° =] I F
H13b diale | 0520 0009|0116 | 0.108 | 1053 |0.292| giot <)
= | = H
Hida N diale | -0.227| 0.078 | 0648 | 0.116 | -2.581 | 0.010 | (= ibot sy
CT | 0086 | 0230
S o | L
Hidb 2T 120,143 |0.077| 0.116 | 0.108 | -0.930 | 0.352 (Dszfu?ig)

F) T p<010, * @ p<0.05, #x 1 p<0.01, wkx 1 p<0.001 FEoll A F %
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