Journal of the Korean Institute of Industrial Engineers

Vol. 49, No. 2, pp. 176-186, April 2023.
ISSN 1225-0988 | EISSN 2234-6457

AR

"m Check for updates

https://doi.org/10.7232/JKIIE.2023.49.2.176
© 2023 KIIE

A Study on the Effect of SMEs Performance According to the
Smart Factory Introduction Environment:
Focusing on SMEs in Incheon

Choonseop Lee

- Woosik Yoo

Department of Industrial and Management Engineering, [ncheon National University

This paper was conducted for Small and Medium-sized Enterprises(SMEs) that have introduced a smart factory,
and analyzed the SMEs performance results according to various smart factory introduction environments. As
the performance indicators of this study, the level of smartization, satisfaction level, and sales growth rate were
selected. And as environmental factors, which are independent variables, selection evaluation factors, business
size factors, market factors, technology transaction factors, management and operation factors, surrounding
environment factors, and policy support factors were selected. In the meantime, there have been many papers
that have studied SMEs performance following the introduction of smart factories, but in specially, this study
tried to verify the performance according to introduction factors more extensively. Also, differentiated from
other studies, the difference in smartization level before and after smart factory introduction was selected as a
measurement index as a dependent variable. The results of this study are expected to be used in various ways to
establish policies for smart manufacturing innovation, including smart factories, in the future.
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All manufacturing processes become smart

v v v

Production
Real-time information
exchange between
facility-materials-system

Distribution and sales
Real-time automatic
ordering according to
production status

Planning and design
Simulation before
product production in
virtual space

Mass production of
various types,
enhancement of energy
facility efficiency

Reduction of inventory

cost, cooperation in all

fields including quality
and logistics

Shortened period,
customized production
in virtual space

Source: KOREA Smart Manufacturing Office(2022).
Figure 1. Definition of Smart Factory
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\___Supplier expertise )
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Company size factor
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\__ Number of employees )
4 A
Market factor
Market uncertainty
\__Price competition )
(Internal and client factor )
Process standardization
Technical capabilities
Client requirements
\_ Relationship with client J

(" . )
Management and operation factor
Maintenance needs
Personnel availability
\___Training of personnel Y,

e " -
Ambient environmental factor

level

Sales growth

Supplier recognition
Neighboring companies

(o1

Policy support factor
Pre-consulting experience
\___Recognition of government policies

J/
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Figure 2. Research Model
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Measurement . _—
Factors ) Operational definition Reference
variable
Business plan Implementation strategies and objectives, scope, budget, operation| Kim et al(2019)
fidelity management plan Seo(2020)
Selecti Willi t H 2021
) ?c o l. 1neness 1o Need for adoption, business understanding, CEO/employee commitment wang( )
evaluation factor introduce Kwon(2019)
Suppli
UPP 1'er Supplier's technology, manpower, and past performance Kim(2022)
expertise
. Kim et al.(2019)
Sal Sal 2019
Co@pany ales ales n Lee et al.(2021)
size
Number of Kim et al. (2019
factor umoer o Employees as of the end of 2019 m et al.2019)
employees Lee et al.(2021)
Market . . . . Gil(2019)
) Business impact due to internal and external market uncertainty
Market uncertainty Hwang(2021)
factor Price Hwang(2021
compnetition Price competition of flagship products K\jvakg((ZOZI))
P Gil(2019
roc?ss : The degree to which the production process is suitable for standardization il )
standardization Kwak(2021)
Internal Technical Degree of possession of technical personnel, equipment, professional Kwak(2021)
and capabilities personnel Lee et al.(2017)
client Client Kwak(2021
.1en Quality and historical management required by the client company wak( )
factor requirements Lee et al.(2017)
Relationship Degree of maintaining a stable(long-term) relationship with the client .
) . Kim et al.(2019)
with client company
) Degree of need for follow-up management and maintenance after the
Maintenance needs | . . Kwak(2021)
Management introduction of smart factory
and Personnel Degree of retention of dedicated personnel for maintenance of H/W and | Kim et al(2019)
operation availability S/IW Kwak(2021)
factor Training of Hwang(2021
raiming o Level of annual smart factory-related training of dedicated personnel wang( )
personnel Kwon(2019)
Ambient Supplier recognition | Degree of recognition as a competent suppliers Lee et al.(2017)
environmental Neighbori Choo et al.(2019
cI8 or.mg Degree of introduction of smart factories by neighboring peers or traders 00 ef al( )
factor companies Lee et al.(2017)
) Pre-consulting . L. Gil(2019)
Policy . Pre-consultation of smart factory or participation in related events
. experience Hwang(2021)
suppor
f;clzor Recognition of | Degree of recognition of government support policies for smart factory | Choo et al.(2019)

government policies

projects

Choi et al.(2020)

Level of smartization

Differences in smartization level(score) before and after the introduction
of smart factory

Kim et al.(2019)
Lee et al.(2021)

) . Solution, facilities, and service satisfaction after the introduction of smart Chung(2017)
Satisfaction level )
factory Gil(2019)
Gil(2019)

Sales growth rate

Sales growth rate as of the end of 2021 compared to the end of 2020

Lee et al.(2020)
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Table 2. Result of Exploratory Factor Analysis and Reliability Analysis

Measurement variable Factor 1 | Factor 2 | Factor 3 | Factor 4 | Factor 5 | Factor 6 | Factor 7 Clzlr;k;aach
Business plan fidelity 902 .007 -.011 018 -.065 -.064 -.061
Willingness to introduce .872 .036 .026 -078 -.040 -015 .080 .830
Supplier expertise 818 -.068 -077 .093 -.035 -.031 -.065
Sales -.009 .987 .009 .047 052 .001 032
Number of employees -014 986 011 .038 .055 -.001 .042 982
Market uncertainty -.052 .085 .840 -.043 -.042 .097 076 480
Price competition -015 -.082 818 136 -.005 .063 .032
Process standardization .031 -.037 .021 .698 -014 340 -.062
Technical capabilities - 111 .106 -.164 .635 .004 258 251
Client requirements .051 .099 403 .592 187 -119 .009 7
Relationship with client 139 -.024 .168 587 .160 -354 340
Maintenance needs -.101 .100 .160 -.067 768 -.008 044
Personnel availability -113 157 -.129 137 736 -.108 258 77
Training of personnel .060 -.143 -.102 141 .642 259 -115
Supplier recognition -.039 -.020 -.037 171 220 748 158
Neighboring companies -.067 .022 257 057 -.093 11 171 7!
Pre-consulting experience .010 .059 -.064 -.021 .096 212 .800 77
Recognition of government policies| -.063 011 229 266 .023 .087 735
KMO(Kaiser-Meyer-Olkin) 625
Bartlett” Test of Sphericity Chi-Square [>41.674
df(p) 153(.000)
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