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A Study on the Elements Required for Implementing MES

in Small and Medium—sized Smart Manufacturing Enterprises
Jong—shik Park - Young—geun Han

Department of Industrial and Management Engineering, Myongji College / University

Abstract

The objective of this study is to identify the priority of elements for effective implementation of MES in

small and medium—sized manufacturing enterprises trying to develop into smart factories. For this purpose,
the Delphi method and the Analytic Hierarchy Process(AHP) mothod are applied. As a result of the study,
the cooperation of the members in the supply chain is the most important factor for small and

medium—sized enterprises in order to survive in the global competitive environment. Therefore, the

enterprises need to make various efforts to create synergies through the technical strength of suppliers

and the cooperation in the process of introducing and operating MES.
Keywords : MES Implementation, Smart Factory, Delphi Method, AHP
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<Table 1> Structure of questionnaire

Factor Detailed Element

Implementation of work standardization
Support of CEO
Capability of human resource
Understanding of MES

Organizational
aspects

Establishment of a real—time management
system

Establishment of a plan that reflects market
requirements

Establishment of a detailed plan linked to
OT, IT, and AT

Automation of facilities

Environmental
aspects

Provision of accurate information

Information Provision of appropriate information

systems
aspects Removal of obstacles
Always available environment
Strengthening of user training
Variation Implementation of standardization and
management commonization
aspects Establishment of management goals
Planning of phased introduction
Supplier's technology level
) Appropriate evaluation of new technology
Suppliers adoption
aspects - - -
Collaboration with partner companies
Capabilities of partner companies
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<Table 2> Analysis results of high—level element priorities

Factor CR Weight Priority
Organization 0.231 2
Environment 0.145 3

Information System 0.02 0.145 3
mammgemen 0w |5
Supplier 0.384 1
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<Table 3> Analysis results of priorities
of organizational factors

<Table 4> Analysis results of priorities
of environmental factors

Element CR | Weight

Priority

Establishment of a real—time

0.275 3
management system

Establishment of a plan that
reflects market 0.277 2
requirements 0.005

Establishment of a detailed

plan linked to OT, IT, and AT 0318

—

e~

Automation of facilities 0.13
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<Table 5> Analysis results of priorities
of information system factors

Element CR Weight Priority
Implementatlgn Qf work 0.504 1
standardization
Support of CEO 0.176 3
Capability of h 0.04
apability of human 0.964 9
resource
Understanding of MES 0.057 4
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Element CR Weight | Priority
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information
Provl1$1on of .proper 0.348 1
information 0.000
Removal of obstacles 0.161 4
Alway; available 0.164 3
environment
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<Table 6> Analysis results of priorities
of variation management factors

Element CR Weight Priority
Strengther_nr_lg of user 0.145 3
training
Implementation of
standardization and 0.488 1
commonization 0.03
Establishment of 0.946 9
management goals
Plagnmg of phased 0.12 A
introduction
136 TR 3 998 459 24
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<Table 7>3} 2t}

<Table 7> Analysis results of priorities of supplier factors

Element CR Weight Priority
Supplier's technology 0.983 9
level
Appropriate evaluann. of 0.091 A
new technology adoption 0.04
Collaboration Wlth partner 0.163 3
companies
Capabilities o.f partner 0.462 1
companies
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L 207HA] o] that A9 HAS AA]EIh
191+ #9AF 9%F 0.163, 245 FaAke] 719 0.1,
39 AF-E=3E AN 0.098, 49= OT/IT/ATS A%
sk Al AlElH 0.0623) A48k YR AlE 0.0620]
St} 1 olsk =91E Felst Aol <Table 8>¢f YEh}
P

<Table 8> Integrated analysis results of whole elements

Factor oy;i}tlér Detailed Element ofvglle;iletnt V’é‘;tga}it Priority
Implementation of work standardization 0.504 0.098 3
Organizational 0.231 Support of CEO 0.176 0.034 12
aspects Capability of human resource 0.264 0.051 10
Understanding of MES 0.057 0.011 19
Establishment of a real—time management system 0.275 0.053
Environmental 0.145 Establishment of a plan that reflects market requirements | 0.277 0.054
aspects Establishment of a detailed plan linked to OT, IT, and AT 0.318 0.062
Automation of facilities 0.13 0.025 16
Provision of accurate information 0.327 0.058
Information Provision of proper information 0.348 0.062 4
systems 0.145
aspects Removal of obstacles 0.161 0.028 15
Always available environment 0.164 0.029 14
Strengthening of user training 0.145 0.012 18
Variation Implementation of standardization and commonization 0.488 0.04 11
management 0.095 -
aspects Establishment of management goals 0.246 0.02 17
Planning of phased introduction 0.12 0.01 20
Supplier's technology level 0.283 0.1 2
Suppliers 0.384 Appropriate evaluation of new technology adoption 0.091 0.032 13
aspects Collaboration with partner companies 0.163 0.058 6
Capabilities of partner companies 0.462 0.163
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