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Abstract

This study aims to analyze the effects of the smart technologies acceptance on global supply chain
innovation and export performance in Korean small and medium trading companies. As the world
prepares for the advent of the 4th industrial revolution the level of smart technology acceptance by
Korean small and medium trading companies has not yet reached the level that is compatible with
the change of international paradigm. In this respect, this study aims to promote the acceptance of
smart technologies and suggest a need of more practical policy for securing international market
competitiveness through innovation of global supply chain structure of Korean trading companies.
According to the empirical research results, the smart technology acceptance had a significant effect
on both the internal supply chain innovation and the export performance. Also, the external supply
chain innovation significantly affected export performance. These results suggested that Korean
trading companies need to be more active and positive in accepting smart technology so that they
can gain more competitive advantage in the 4th industrial revolution era.
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Fig. 1. Empirical Research Model
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Table 1. Operational Definition of Variables

Variable

Definition

Item

Reference

Organization

Environment

Technology

Smart Technology
Acceptance

Internal Supply Chain
Innovation

External Supply Chain
Innovation

Export Performance

Manufacturing /

Moderating  Non—Manufacturing
Variable

Support /

Own Capital

Characteristics of
internal members

Industrial and
Competitive
Environment

Technology's
innovation and
security

Company’s
Smart

Technology
Acceptance

Internal SCM
Innovation
performance

External SCM
Innovation
performance

Performance
directly or
indirectly
affect exports

Company’s Industry

Degree of interest on
technology

Cognition of technology

Willingness to learn
Willingness to accept
Willingness to use

Competitive pressure

Systemic change in industry
Technology acceptance in

industry

Willingness to Accept in

industry

Reliability of technology
Stability of technology
Innovation of technology

Work innovation of
acceptance

Probability of innovation
Using technology in business

Scope of technology
acceptance

Satisfaction of acceptance
Willingness to recommend

Production cost in SC
Managing & Maintenance Cost
Enhanced SC flexibility
Improve process consistency
Improve organic connection

Easy management of
suppliers

Easy management of
distribution network

Simplify the trading process
Improve trading integration

Increase in transactions
Increase in foreign trade

Improve finance flow

Market share expansion
Secure competitive advantage

Government’'s support
in technology acceptance

Tornatzky et
al.(1990),
Lee Sun-Woo(2016)

Tornatzky et
al.(1990),
Lee Sun-Woo(2016)

Tornatzky et
al.(1990),

Park
Cheol-Woo(2012),
Lee Sun-Woo(2016)

Davis(1986),

Park
Cheol-Wo0(2012),
Jeon
Soon—-Cheon(2014)

Jon and Won(2007),
Chia et al.(2009),
Kim
Chang-Bong(2013),
Gim Tae-Woo(2015),
Choi Doo-Won(2016)

Jon and Won(2007),
Chia et al.(2009),
Kim
Chang-Bong(2013),
Gim Tae-Woo(2015),
Choi Doo-Won(2016)

Jon and Won(2007),
Lee Tae—Hee(2012),
Kim

Chang-Bong(2013),
Gim Tae-Woo(2015)

Chung, Jeon and
Hwang(2016)
Kim and Park(2018)

William(2014),
Lee Sun-Woo(2016)
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Table 2. Sample’s Statistical Characteristics

Business Type Count Ratio Technology Count Ratio
Manufacturing 163 62.7% Smart Factory % 36.5%
Construction 1 4.3% Bigdata & Al 5 204%

o Robot 10 3.8%
Trade&Distribution 25 9.6%
loT 51 19.6%
IT 34 13.1%
3D Printing 15 5.8%
Finance, Service 21 8%
Auto Transport 7 2.7%
Public Admin. 4 1.5%
VR & AR 7 2.7%
Others 2 0.8%
Others 22 8.5%

Equation Modeling; SEM) ¥4 WS xj&is}
Hom, 24 FA& $Jal spss 24.0 A H71A
oF AMOS 24.0 2 T5l0] BT, 8319
B3 A5S 98 spss A H#H7AE &
3 A gl A8 BA4E o3 S
o, 93l HuHA B4 B Ry A=
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Table 3. Exploratory Factor Analysis and Cronbach’s a

Factor Load

Variable / Item ] 5 3 4 5 6 7 Cronbach’s a
EP2 073 0060 0126 0283 0069 0076  0.002
EP3 0720 0027 0089 025 0240 0045  0.162
Export EP5 0683 0170 0158 0193 0194 0176  0.033 0.851
Performance
EP1 0679 0414 0243 0069 0066 0297  0.141
EP4 0664 0142 0143 0176 0173 0227  0.108
OR4 0140 0792 0153 0089 0050  003%  0.181
OR3 0474 0782 0110 0091 0055 0102  0.181
Organization OR5 0049 068 0019 0100 0131 0256  0.104 0.857
ORI 0058 0679 0232 0140 0247 0099  0.143
OR? 0008 0672 0202 0033 024 0141 0288
TECS 0228 0285 0702 0047 0165  0.13%  —0.086
TECT 0066  0.067 0699 0140 0116 0228  0.300

Technology ~ TEC4 0114 0073 068 0157  -0.006 0287  0.260 0.838
TEC4 0115 0281 0683 0039 0158  015%  0.061
TEC? 0233 0080 0663 0191 0160 0131  0.125

External  ESCM3 0245 003 051 0793 013 015 0.8

Supply ESCM4 0268 0031 0148 075 0198  0.165  0.181 0877
Chain ESCM2 0263 0253 0085 0716 032 0075  0.100 :
Innovation  EscM1 0344 0251 0431 0628 0212 0.041  0.067

ISCM1 0337 0143 0130  0.065 0742 0144  0.050
Internal ISCM2 0305 0156  -0.018  0.13 0721  -0.008  0.2%
g‘r’]gﬂy ISCM5  -0.012 0147 0218 0283 0704 0203  0.113 0.855
Innovation  'SCM4 0070 0181 0309 0368 0584  0.195  0.077

ISCM3 0234 0221 0232 0320 0576 0209  0.060

STA3 0214 0213 028 0118 0115 0741 0.107
Smart STAT 0131 008 0370 0091 0155  0.680  0.153
Technology o, 0218 0120 0364 003 0157  06%  0.139 0.820
Acceptance : : : : : . :

STA4 0222 0244 0124 0210 0146 0628  0.088

EV2 0.034 0263 0111 0221  00% 0097 073
Environment £ -0.003 0190  0.142 0188 0135 0021  0.698 0760

EV4 0270 0138  0.13  -0.085 0163  0.068 0677 :

EV 0103 0215 0089 0133 0048 0277 0616
Eigen-Value 3.448 3410 3298 2968 293 2564 2507
%Variance 10777 10656  10.305  9.274 9174 8013  7.834 -
%Cumulative 10.777 21433 31738 41.012 50187 58200  66.034

2 Ag3taL e 0.79] 7S AL8E o BE ?2) AMEEUAEM L ZMM A™ A
wore) s ghol 71 e $EBR e A

[e] 37 = =
oz Uehdth wela] 7+ gole] i 2 Al o2 a9l 7+ JAAAE dolra tF
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Table 4. Factor Correlation Analysis Result

Factor Mean S.D Correlation Coefficient Collinearity

1 2 3 4 5 6 7 T VIF
ORG  3.4708 .66477 1 593 1.686
ENV 34942 6659 .531 1 .636  1.572
TEC  3.4923 62219  .469 438 1 51 1.955
STA 35827 65678  .477 438 .651 1 499 2,002
ISCM  3.2869 .71150  .498 418 515 531 1 481 2.079
ESCM 3.1663 .75878  .404 427 449 462 .638 1 549 1.822

PER  3.2023 .68621 .35 .362 487

542 .559 .618 1 - -

All correlations are significant at 0.01 level.

ENS B3 g 3 ¥ 2SS HeE st
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Table 5. Confirmatory Factor Analysis

Variable Estimate S.L S.E Variance CR(t) AVE
OR1 1174 0.741 0.115 0.319 10.173"*

OR?2 1.250 0.754 0.121 0.335 10.310"*
Organizaton ~ OR3 1.194 0.767 0.114 0.282 10,449 0.636
OR4 1171 0.769 0.112 0.267 10.475™
OR5 1.000 0.663 - 0.360 -

EV1 0.787 0.583 0.102 0.419 7.685"*

_ EV2 1.007 0.680 0.117 0.412 8.646""
Environment 0.520
EV3 1.148 0.770 0.123 0.316 9.320"*
EV4 1.000 0.636 - 0.514 -
TECH 1.230 0.767 0.125 0.271 9.814"*
TEC? 1179 0.730 0.125 0.311 9.429"*
Technology ~ TEC3 1.181 0.784 0.119 0.224 9.896™* 0.615
TEC4 0.975 0.623 0.095 0.384 10.276"*
TEC5 1.000 0.629 - 0.390 -
STAT 1.000 0.751 - 0.302 -
Smart STA? 0.983 0.740 0.086 0.314 11,388
Technology 0.637
Acceptance  STAS 0.954 0.764 0.081 0.254 11.766

STA4 0.865 0.672 0.084 0.35 10.324***

ISCM1 1.000 0.682 - 0.446 -
Internal ISCM2 0.868 0.611 0.078 0.490 11,115
SC“hp;iLV ISCM3 1.131 0.775 0.103 0.306 10.980™ 0.582
Innovation  1SCM4 1.104 0.756 0.102 0.313 10.857**

ISCM5 1.075 0.786 0.101 0.335 10.637**

ESCMT 1.000 0.627 - 0.521 -
External
Supply ESCM2  1.128 0.763 0.085 0.309 13.220"** 068
Chain ESCM3 1.3 0.880 0.123 0.181 11.005"** '
Innovation ey 1311 0.884 0.119 0.163 11,009

EP1 1.013 0.725 0.090 0.358 11,268

EP2 1.044 0.703 0.086 0.433 10.904™
Export EP3 1.008 0.725 0.086 0.355 11,067 0.604
Performance

EP4 1.003 0.749 0.086 0.305 11.649°*

EP5 1.000 0.751 - 0.300 -

x 2(CMIN)/df=1.868 (¢3.0),

Model Fit RMSEA=0.048(<0.05), RMR=0.042({0.05),

GFI=0.840()0.8), CFI=0.913()0.9), IFI=0.914(>0.9)

** p€0.001, ** p£0.05, * pq0.1

Fddon Agets NFAE HEFFOR  ASHYSH, (Table 5)oMsh Lo] WE A
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Fig. 2. Structural Equation Modeling Test Result
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A& 0.52 FIil AVEZFe| o]E 3]E u) 7t
Wl AEeiggel BuE 0w Bushe
o, ofeld AVERLE: RS AF FH2)

Technology
Acceptance

Internal

Export
Performance

7} v|wste] AVEZEe] 21X o Aoy e}
F Eg SHEET T gegitt 7)&38S
t}. (Tabel 5yl E=Z&% AVEZS Eelstd
7} W49 AVE #& B5F 0.5 o9 #& 7f
A Ao et A4 JFEddo]l 5
UTE TS AN V&S FEE

J

HAS E $ o
Al BHAINE Faste] =& Al Al
=5 W T 7P =2 a9l 0.424(0.6519] AlE
) vlus ) BE SAMES 9] AVEFS 9]
Hoh 2% 2 38 7HAR it wekA 74
Haro] g¥ebdA w3t g Eicty dud
o AfHoz B ZARYPYL AFEN A
ettt A=l FHE EXNe LA

B AT AT 2 729 A9 44 2
Y -2 A% 2rhETE £5EFS O
ofmm zriEslge] 83 TR FFAE
A1 7k BAE Tohrt Aol U
FEAL T3 gk AT g 1B
THE A7RCl o 9N AFE WS
Hgatel 322 APNIAZS AT P
PAARDY B o). 4 A%



T FaEY71YY AnEVE 83 SREIIAEEA] BE AFE A7 - 44 AQEY dVES SHeE- 183
Table 6. Path Analysis Result of Research Model
Path B SE CRI(t) P Result

H1  Organization — ST Acceptance

H2  Environment — ST Acceptance

H3  Technology — ST Acceptance

H4 ST Acceptance — Internal SCI

H5 ST Acceptance — External SCI

H6 ST Acceptance — Export Performance
H7  Internal SCI — External SCI

H8 Internal SCI — Export Performance
H9 External SCI — Export Performance

0.164 0.094 2.018 0.044  Adopt
0.128 0.111 1.531 0.126  Reject
0.654 0.101 7.382 e Adopt
0.703 0.086 8.234 . Adopt
0.142 0.086 1.562 0.118  Reject
0.383 0.092 4.233 . Adopt
0.594 0.103 5.416 b Adopt
0.118 0.104 1.129 0.259  Reject
0.371 0.095 4.193 o Adopt

Model Fit

x 2(CMIN)/df=1.868 (¢3.0), RMSEA=0.048({0.05), RMR=0.042({0.05),
GFI=0.840()0.8), CFI=0.906()0.9), IFI=0.909()0.9)

Table 7. Multiple-group SEM Analysis Result of Moderate Effect 1(H10).

Division x%/df RMSEA RMR CFI IFI x2 Variation  p-value
Unrestricted 1.612 0.049 0.060 0.886 0.889

Restricted 1.616 0.049 0.061 0.884 0.887 18.473 0.030"
Variation(4) -0.004 0.000 -0.001 0.002 0.002

* pC0.001, ** p0.05, * pC0.1
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Table 8. Parameter Comparisons Result of Moderate Effect 1(H10).

Path Manufacturing Non—Manufacturing
B P B P
H1  Organization — ST Acceptance 0.425 o -0.067 0.631
H2  Environment — ST Acceptance 0.080 0.522 0.232 0.335
H3  Technology — ST Acceptance 0.688 o 0.877 o
H4 ST Acceptance — Internal SCI 0.776 o 0.751 -
H5 ST Acceptance — External SCI 0.024 0.879 0.314 0.053*
H6 ST Acceptance — Export Performance 0.223 0.083 0.730 >
H7  Internal SCI — External SCI 0.793 o 0.707 o
H8 Internal SCI — Export Performance 0.294 0.065* -0.348 0.140
H9 External SCI — Export Performance 0.353 o 0.486 0.044™
Model Fit x ACMIN)/df=1.612 (¢3.0), RMSEA=0.049({0.05), RMR=0.048(¢0.05),
GFI=0.840()0.8), CFI=0.913()0.9), IFI=0.914()0.9)
= p<0.001, ™ p0.05, * p0.1
Table 9. Multiple-group SEM Analysis Result of Moderate Effect 2(H11).
Division x?/df  RMSEA  RMR CFI IFI x? Variation ~ p-value
Unrestricted 1.493 0.044 0.048 0.908 0.911
Restricted 1.508 0.044 0.053 0.904 0.907 26.284 0.002"
Variation(4) -0.015 0.000 -0.005 0.004 0.004
“ pq0.001, ** p<0.05, * p{0.1
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Table 10. Comparative Path Analysis Result of Moderate Effect 2(H11).

Path Government Support Own_Capital

B P B P
H1  Organization — ST Acceptance 0.204 0.216 0.129 0.198
H2  Environment — ST Acceptance 0.510 0.015™ 0.018 0.856
H3  Technology — ST Acceptance 0.256 0.026™ 0.837 .
H4 ST Acceptance — Internal SCI 0.876 - 0.681 o
H5 ST Acceptance — External SCI 0.131 0.550 0.154 0.211
H6 ST Acceptance — Export Performance -0.008 0.971 0.469 o
H7 Internal SCI — External SCI 0.809 0.001** 0.566 o
H8 Internal SCI — Export Performance 0.422 0.279 -0.103 0.472
H9  External SCI — Export Performance 0.532 0.135 0.447

Model Fit

x 2(CMIN)/df=1.493 ({3.0), RMSEA=0.044(£0.05), RMR=0.048(<0.05),
GFI=0.840()0.8), CFI=0.908()0.9), IFI=0.911(»0.9)

“* pg0.001, ** p<0.05, * pq0.1
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