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The South Korean government is actively assisting the supply of the smart factory solutions to SMEs (Small & Medium-sized
Enterprises) according to its manufacturing innovation 3.0 policy for the smart manufacturing as the 4th industrial revolution
era unfolds. This study analyzed the impacts of the smart factory solutions, which have been supplied by the government, on
the companies performances. The effects of the level of smart factory and the operation capabilities for the smart factory solutions
on company performances, and the mediating effects of manufacturing capabilities have been analyzed using SPSS and AMOS.
The data for this survey-based study were collected from the SMEs which implemented the smart factory solutions since 2015.
The results show that the level of smart factory solutions adopted and operation capabilities for the smart factories do not have
direct effects on the company performances, but their mediating effects on the manufacturing capabilities matter and the manufactur-
ing capabilities effect directly on the company performances. In addition significant factors boosting the operation capability
for the smart factory and the levels of the smart factory solutions are identified. Finally, the policy direction for enhancing
the smart factory effects is presented, and the future research directions along with the limitations are suggested.

Keywords : Smart Factory, Smart Factory Level, Operation Capability, Manufacturing Capability
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<(Table 1> Definition of Smart factory Level by Korean Government

Level

Contents of Smart factory operation

Advanced on IOT(Internet of things)

Ideal Phase which total business activities are being performed in Cyber Space through CPS(Cyber Physical System) based

Intermediate 2

Company informations of supply chain and engineering are shared with its buyers, can be operated in real time by
optimization of supply-demand pan and control automation

Intermediate 1

Acquiring machines information automatically as much as possible and aiming of the company operation.

Basic

Building up information system of company by using basic ICT, gathering and using some parts of manufacturing
information, using the infra-structure of its buyer company.
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<Table 2> Results of Factor Analysis and Reliability Analysis

<Table 3> Results of Correlation Matrix

. factor | Cronbach’s
Factors Measurement items loading Alpha
No. of solutions 721
Lgin()f Application range ' 776 653
factory Investment for solutions .651
Solution level 616
No. of staffs .631
. Experiences of staffs 443
Operatll(.)n Utilization of solutions .801 .629
Capability -
Meetings of management .646
Education 816
Efficiency improvement .760
Manufacturing Data Connectivity 542 44
Capability | Improvement of lead time | .771 '
Amount of inventory 755
Sales .836
Company | Profit .895 012
Performance | Increasing Orders 818 '
Expanding Customers .805
KMO(Kaiser-Meyer-Olkin) .880
Chi-Square | 1211.743
Bartlett’s Sphericity Test df(P) 136
P-value .000
Rotation Sums of Squared Loadings (Cumulative %) 64.855

42 947 FxEYo| BAHI

) 73 <Table 3>7} 7o) LPEP
] W4= 7} Pearson %*&74]*?7} 0.255°1 41 0.738¢] i
L FBAT FYEE(SE)S P < 0.01

252 69

Level of
Samrt factory

Factors SL oC MC CP
SL  Pearson C.C 1 459* .388* 255%
P-Value .000 .000 .002
N 150 142 148 144
OC Pearson C.C 459%* 1 .598%* 476*
P-Value .000 .000 .002
N 142 147 145 141
MC Pearson C.C 388* .598%* 1 738%*
P-Value .000 .000 .000
N 148 145 151 147
CP Pearson C.C 255% 476* 738%* 1
P-Value .002 .000 .000
N 144 141 147 147
<Table 4> Path Coefficients and P-value
Path Coefficients | C.R. P-value
MC < SL 342 5.055 Hokok
SL-(MC)-CP CP < SL -.039 =761 447
CP < MC 712 12.493 Hokok
MC < OC .650 8.891 Hokok
OC-(MC)-CP CP < OC 048 657 511
CP < MC 669 10.190 Hokk
MC < SL 134 2.040 .041
MC < OC 576 7.093 Hkk
SL,0C-(MC)-CP | CP «— SL -.054 -999 318
CP < OC .070 916 .360
CP < MC 681 10.283 Hokok

P < 001, SL : Smart factory Level, OC : Operation Capability,
MC : Manufacturing Capability, CP : Company Performance.

73 ZEA & <Figure 2>} <Table 4>9} o] e

AR, 2nbEBA EQ)4Fo] AdA T WX gk}
Azege] A RIS ARRA Aok wYFFol Y
Hatel AL AFe ARAFIE 0039, F0FFo]

04472 FolahA] G2 Zog UrEbAE} :LEM E]lg0]

Az ol v A= AZAFE 0342, A9 7Fo] HIGA
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<Figure 2> Results of Path Analysis for Research Model
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<Table 5> Effects Analysis of Measurement ltems
Dependent Variables Independent Variables(Measurement Items) B t P-value
Investment for solutions 132 2.260 .025
No. of solutions 120 1.890 .061
Level of Smart factory Solution level 140 1.888 061
Application range .013 0312 756
Manufacturing Capability Meetings of management .503 10.906 .000
Experiences of staffs .096 2.543 012
Operation Capability No. of staffs .108 1.735 .085
Education .074 1477 142
Utilization of solutions -033 -991 323
Amount of inventory 246 4333 .000
. - Improvement of lead time 255 3.824 .000
Company Performances Manufacturing Capability Efficiency improvement 163 2.466 015
Data connectivity .035 701 484
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