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Technology Standards Policy Support Plans for the Advancement of
Smart Manufacturing: Focusing on Experts AHP and IPA*

Kim, Jaeyoung** - Jung, Dooyup*** - Jin, Young—Hyun**** - Kang, Byung—-Goo*****

(o 7 The adoption of smart factories and smart manufacturing as strategies to enhance competitiveness and
LAbstract _ stimulate growth in the manufacturing sector is vital for a country's future competitiveness and industrial
transformation. The government has consistently pursued smart manufacturing innovation policies starting with the
Manufacturing Innovation 3.0 strategy in the Ministry of Industry. This study aims to identify policy areas for smart
factories and smart manufacturing based on technical standards. Analyzing policy areas at the current stage where the
establishment and support of domestic standards aligning with international technical standards are required is crucial.
By prioritizing smart manufacturing process areas within the industry, policymakers can make well-informed decisions
to advance smart manufacturing without blindly following international standardization in already well-established
areas. To achieve this, the study utilizes a hierarchical analysis method including expert interviews and importance-
performance analysis for the five major process areas. The findings underscore the importance of proactive
participation in standardization for emerging technologies, such as data and security, instead of solely focusing on areas
with extensive international standardization. Additionally, policymakers need to consider carbon emissions, energy

costs, and global environmental challenges to address international trends in export and digital trade effectively.
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source: Jang et al., 2022
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(Table 2) Expert interviewee status

Interviewee Code Job Position Classification Region
A Headquarters Director Association Gyeonggi
B Department Head Government-Contributed Research Institute Daejeon
C Professor University Sejong
D Professor University Jeju
E Senior Researcher Government-Contributed Research Institute | Chungbuk
H3) ASEEY HE7H I i
(Table 3) Analytic Hierarchy Process expert interviewee status
Interviewee Code Job Position Classification Region
A Headquarters Director Association Gyeonggi
B Department Head Government-Contributed Research Institute Daejeon
C Professor University Sejong
D Professor University Jeju
E Senior Researcher Government-Contributed Research Institute Chungbuk
F Center Head Association Gyeonggi
G Senior Executive Enterprise Gyeonggi
H Associate Professor University Seoul
I Senior Researcher Enterprise Seoul
] President Enterprise Seoul
3. 24 meolel3 £5 2 mAgs (1d 17 2
A A3, AR HERYE FEHOE e
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46 2023742




| ADIERIE T3S QI TISEE HHYS

U2 Y QM9 £E: MEJ AHPS IPAS EA08 |

LEVEL 0 | Deriving international standardization priorities to respond to DT
|
| | |
LEVEL 1 Technological Environmental Economic
Competitiveness Response Ripple Effect
LEVEL 2 - — — —
& z e 3 & = El ] g
> o S Q Q @ 3 0] T
@, < = =3 c 3 l 3 =
3 2 e o 2 2 ] o E3
o [} o — = = %]
e} o = Q 3 5 @ D ®
=~ = < < o = @
> o e 5 S 3 )
(0] @ [} 3. =, Q
s Q o 7 @ 9
= 3 = ® @ <
@ o = [
o = o o
> Q > @
S Q - 3
o Q QO
I} 2 =
8 = >
< =]
>
(@]
<
QO
=
(]
=)
(A8 1) ASS #X

(Fig. 1) Hierarchical structure
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(Table 4) AHP classification and description for technology standards and certification

Division Subdivision

Description

“Sensing” of new technology

Detecting new technologies unknown to competitors and
recognizing changes in the external environment

Technological

" “Analysis” of technological
Competitiveness aly gica

Innovation

Analytical capabilities for the technological innovation of
technology-based organizations

“Control” of execution path

Thorough management, R&D investment and support, etc.

Analysis of technological environment

Technolo )
&Y (Machine-readable technology, etc.)
) Analysis of technological
Environmental . , oo . -
Response Regulation regulatory environment (decarbonization, technical standardization
and regulation of partner countries, etc.)
Inter-nation Analysis of international environment
(US-China trade conflict, Russian-Ukrainian war, etc.)
, Organizational R&D investment and social interaction for the
Intra-enterprise . -
ripple effect inside the company
Economic . Organizational R&D investment and social interactions for
. Inter-enterprise .
Ripple effect cross-enterprise ripple effects

Enterprise ecosystem

Organizational R&D investment and social interactions for the
business ecosystem ripple effects
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5) Description of smart factory process area

Process area

Technology field

‘ Description

Smart factory standard e
production machines, to
necessary for product pr

quipment directly necessary for product production, such as factory buildings,
ols, material handling equipment, inspection equipment, and other equipment
oduction and computer systems that control processes

Production Data Data exchange in conjunction with devices and machine tools for the collection
facility and management of manufacturing information
Automation Manufacturing automation programming, system linkage
System integration Integration with industrial automation system and evaluation certification
Device network Industrial communication networks, interfaces
Activities to collect data necessary for service utilization in the necessary form from inside or outside the
system periodically
Data Data Machine numerical control, program file structure, and reference language
collection System integration XML and Schema for industrial automation
Device network Industrial communication network
Security Network and system security
A function wherein the machine determines and communicates by itself when the transmitting/receiving
device is physically connected and becomes available for communication and initiates or terminates
communication
Data Process equipment data structures and elements
Transmission | Automation Measurement interface standards with automation systems
control - .
System integration Gateway system standard
Device network Industrial communication network
Control system Industrial automation system machine numerical control and motion naming
Security Framework and system security for functional safety and security
Research on scientific and rational management to increase production efficiency in factories, work
management to improve efficiency and reduce waste, and facility improvement
Data Representation and exchange of product data
Factory Automation Simulation, engineering language, and template standards
management | System integration Real-time platform and interoperability reference standard
Device network Data exchange of product and industry application
Control system Electronic safety-related system safety and requirements
Security Network and system security
A set of management process activities that plan/organize/direct/control so that the production process
can be operated efficiently
Data Application of industrial automation system open technical dictionary and
master data
Corporate - - - - — -
operation Automation Handling systems and industrial automation site production rules
management | System integration Smart manufacturing-reference architecture model and framework

Device network

OPC integration architecture

Control system

Industrial process control system controller and function control

Security

Safety and security framework, network and system security
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(Table 6) Priority analysis result of technology standard

Division Weight Subdivision Weight Final weight Priority
Sensing 43.27% 10.55% 4

I;Cf;eﬂggvfiss 24.37% | Analysis 25.56% 6.23% 9
Control 31.17% 7.60% 7

Technology 29.55% 14.79% 3

fells\;(r)(;r;nental 50.05% | Regulation 33.92% 16.98% 2
Inter-nation 36.53% 18.28% 1

Intra-enterprise 33.61% 8.60% 6

ﬁ?ggli H:f?ect 25.58% | Inter-enterprise 26.68% 6.82% 8
Enterprise ecosystem 39.72% 10.16% 5

100.0%
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(Table 7) AHP analysis result of technology certification

Division Weight Subdivision Weight Final weight Priority
Sensing 39.77% 9.56% 5
e 24.03% | Analysis 34.63% 8.32% 7
Control 25.59% 6.15% 9
Technology 25.90% 12.46% 3
f;ggf;renemal 48.11% | Regulation 44.82% 21.56% 1
Inter-nation 29.28% 14.09% 2
Intra-enterprise 26.13% 7.28% 8
E{(i:g;lzr?f?ect 27.86% | Inter-enterprise 32.66% 9.10% 6
Enterprise ecosystem 41.22% 11.48% 4
100.0%
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(Table 8) IPA comprehensive results for 5 process areas

Process area Importance Performance
Production facility 6.20 5.30
Data collection 6.70 4.70
Transmission control 6.40 5.00
Factory management 6.20 5.50
Corporate operation management 6.10 5.10
Average 6.32 5.12
4 AABAZH(WERL 224 A4971# f7AMckinsey&Company)® 35 AFRAE &3 AA Az wske A& HEste
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5) 2 $4-3271909) w3} PHE AT §ES Awshe WA
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(Fig. 2) Portfolio chart for 5 process areas
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rocess areas

Technology field Importance Performance
Data 6.70 5.00
Automation 6.00 5.30
System integration 6.40 4.90
Device network 6.30 5.50
Average 6.35 5.18
6.80
6.70 ® Data
6.60
6.50
(]
o]
c 6.40 ® System integration )
S Device petuork
5 630 °
o
= 620
6.10
6.00 ® Automation
5.90
4.80 4.90 5.00 5.10 5.20 530 540 550 5.60
Performance
(O3 3) WArdH|of CHSt ZREE2|Q XIE

(Fig. 3) Portfolio chart for production facility
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(Table 10) IPA comprehensive results for data collection among 5 process areas

Technology field Importance Performance

Data 6.40 4.90
System integration 6.60 4.90
Device network 6.40 5.10
Security 6.60 430
Average 6.50 4.80

6.65

6.60 @ Security @ System inrtzgraticn

6.55
(O]
O
C
S 650 ¥
=
]
o
= 6.45
6.40 ® Data @®evice network
6.35
4.20 430 4.40 4.50 4.60 4.70 4.80 4.90 5.00 5.10 5.20

Performance
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(Fig. 4) Portfolio chart for data collection
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(Table 11) IPA comprehensive results for transmission control among 5 process areas

Technology field Importance Performance
Data 6.60 4.70
Automation 6.10 4.90
System integration 6.50 4.90
Device network 6.40 5.20
Control system 6.40 5.10
Security 6.50 4.10
Average 6.42 4.82
6.70
6.60 ® Data
6.50 ® Security §® System integration
8 i k
c 640 Ll
S Control system
| .
O 630
o
e
— 620
6.10 ® Automation
6.00

1.00 2.00 3.00 4.00 5.00 6.00

Performance
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(Fig. b) Portfolio chart for transmission control
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(Table 12) IPA comprehensive results for factory management among 5 process areas
Technology field Importance Performance
Data 6.50 4.70
Automation 6.10 4.90
System integration 6.30 4.80
Device network 6.00 4.90
Control system 6.40 5.00
Security 6.40 430
Average 6.28 4.77
6.60
6.50 ® Data
6.40 @ Security @ Control system
Q
O
c 6.30
@©
=
8_ 6.20
£
6.10 ® Automation
6.00 ® Device network
5.90
4.20 4.30 440 4.50 4.60 4.70 4.80 4.90 5.00 5.10
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(Fig. 6) Portfolio chart for factory management
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(Table 13) IPA comprehensive results for corporate operation management among 5 process areas

Technology field Importance Performance
Data 6.50 5.40
Automation 6.00 5.10
System integration 6.30 5.00
Device network 5.90 4.90
Control system 6.20 4.90
Security 6.40 430
Average 6.22 4.93
6.60
6.50 ® Data
6.40 ® Securit
8 6.30 ® System integration
C
©
+ 6.20 Control system
(@]
g' 6.10
6.00 € Autornration
5.90 Device network

5.80
1.00 2.00 3.00 4.00 5.00 6.00

Performance
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(Fig. 7) Portfolio chart for corporate operation management
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