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ABSTRACT

An Empirical Study on the Key
Performance through the Introduction of
Smart Factory by Size of Small and
Medium Enterprises

Choi, Yun Yong
Major in Smart Convergence Consulting

Dept. of Smart Convergence Consulting

Graduate School of Knowledge Service

Consulting

Hansung University

Today, advanced countries are rushing to promote smart factories in
order to maintain their regional interests in manufacturing and their
dominance in the global market.

Production — automation, which has been operated in the
manufacturing industry, minimizes human intervention and allows
machines to do the work, ultimately aiming for an unmanned factory.

However, the concept of the smart factory integrates the entire
manufacturing process with ICT, including planning, design, distribution,

and sales. And as an intelligent factory that produces customized smart
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products through real-time measured data, it is a system in which
humans and machines are organically connected.

Among the five types of smart factory construction led by the
Ministry of SMEs and Startups, the differences between the Process
Improvement Type and the Production Management Type compared in
this study are as follows.

The Process Improvement Type refers to hardware—centered methods
such as process improvement and basic data management by remodeling
existing equipment or introducing new equipment. However, the software
(MES) must be built at the same time to collect and utilize the data
connected to the building equipment.

The Production Management Type refers to the establishment of a
Smart Small-Factories centered on software (MES) that utilizes data such
as basic data creation, construction, and management.

In Korea, the smart factory promotion plan is divided into Smart
Factories and Smart Small-Factories. Smart factories have no limit on the
number of workers, while Smart Small-Factories have fewer than 10
workers.

Key performance indicators (KPIs) are an indicator that can determine
the results achieved after the establishment of a smart factory or Smart
Small-Factories. So far, KPIs of smart factories have been reported little
by little, but in the case of smart workshops, which started their business
in earnest in 2021 after the first pilot in 2020, there is no research on
KPIs.

This researcher tried to empirically compare the Process improvement

between the two, and to discuss future improvement plans, with
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experience directly involved in the Smart Factory and Smart
Small-Factories projects as a professional consultant,

The research method was a investigative study, and among the
companies that received national support for Smart Factories and Smart
Small-Factories from 2018 to 2021, this researcher was involved as a
consultant or cooperated with a related institution, and the following was
carried out.

The research data for the smart factory was 120 final completion
reports after the smart factory support project from October 2021 to
March 2022.

The number of Smart Small-Factories was 147 final reports on the
Smart Small-Factories technology dissemination project, which started in
April 2021,

For analysis, the mean difference was verified through the #test

between the two groups.

The main findings were as follows.

First, the results of ¢ verification for each key performance indicator
between the smart factory and the Smart Small-Factories were as follows.
On-time delivery, = 2.12 (p=.036), Quality improvement, =3.05
(p=.003), Productivity increase =6.68 (p=.000), and Cost reduction
=3.54 (p=.001) Smart Small-Factories was found to be statistically
significantly higher in all four major indicators.

Second, as a result of comparing Key Performance Indicators between
Production management type and Process improvement type companies,

the major indicators showing a significant difference were Quality
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improvement #=4.28 (p=.000) and Productivity increase #=3.35 (p=.001).
It was found to be statistically significantly higher in Process improvement

company than the Production management type.

In conclusion, if today's manufacturing companies want to move
toward the future, smart factorization is not an option but a necessity.
Therefore, no one will be able to guarantee the future of the company
unless it advances the planning time for the smart factory and changes

the work practices in the past to keep pace with globalization.

(key words] smart factory, Key performance indicator, on—time delivery,

quality improvement, productivity increase, cost reduction
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