ISSN 1229-1889(Print)

ISSN 2287-9005(0Online)

J Korean Soc Qual Manag Vol. 47, No.1: 1-15, March 2019
httos://doi.org/10.7469/JKSAM.2019.47.1.1

SATIYS I3t ANESF TQ FHIE FIEH M| TR U
HBARSIT

Developing a Framework for Assessing Smart Factory
Readiness of SMEs and Case Study

Ji-Hoon Cho® - Wan-Seon Shin**"

"Graduate School of Management of Technology, Sungkyunkwan University
“Department of System Management Engineering, Sungkyunkwan University

ABSTRACT

Purpose: The purpose of this study is to support SMEs' introduction of smart factories during the 4* Industrial
Revolution era. Through this study, we developed the readiness assessment framework for SMEs. This study
draws practical implications for improving the readiness of SMEs to introduce smart factories.

Methods: Readiness Assessment Framework Design method, Case Studies Analysis

Results: This study identified SMEs suitable for smart factories and identified key issues for nonconforming
companies. And the diagnostic framework has been determined whether it works in a real-life SME
environment.

Conclusion: In order to succeed in the smart factory deployment, readiness assessment for SMEs should
be performed as necessary. Prior to the introduction of smart factories, quality innovation activities should
be carried out according to factory level.
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Figure 1. Reasons for SMEs hesitating to introduce smart factories and Reasons for the dissatisfaction of

m

SMEs adopting smart factories
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. Development of a .
Research Theoretical diagpnostic Case Study Analysis of
stage | Packground review framework application result
Major + Introduction of the + Development of the » Apply the developed + Analyzing the result of
Activities necessity of readiness framework for readiness assessment framework assessment framework
EE— assessment for smart assessment to the actual SME diagnosis application and the
factory introduction status of SME preparations
» Definition of the » Analysis of the linkage
» Analysis of existing assessment items between assessment » Drawing implications for
research results and results and improvement the utilization of future
government policy activities assessment framework
Research Literature Research Framework development Quantitative analysis &u?::‘t:ﬁ:‘e ‘:Ea\ysws
Methodolo, Methodology Methodology 9 Y
Smart factory Diagnosis target Policy and Practical
Previous research readiness assessment company Smartization Implications for
Outputs findings Implications items / Steps / readiness diagnosis Manufacturing
Assessment Model result Smartization

Figure 2. Research Approach
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Root-tech Industry

1. Casting
2. Molding

3. Plastic Working
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Sector classification of SMEs
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2. Electronic Parts
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7. Cosmetics
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9. Food Processing

Figure 4. Procedures for identifying core business areas of SMEs
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1. Order Management 2. Design Management 3. Materials Management
1-1 Demand Forecasting 2-1 Design input 3-1 Warehousing/
1-2 Sales Planning 2-2 Design Review Releasing Materials
1-3 Manage Quotation 2-3 Manage Design 3—-2 Material input
Changes 3-3 Material History
4. Production Management 5. Quality Management 6. Facility Management
4-1 Production Planning 5-1 Quality Planning 6-1 Maintenance
4-2 Work Order 5-2 Quality Assurance Planning
4-3 Production Analysis 5-3 Audit Planning 6—2 Maintenance
5-4 Process Quality History
Audit 6-3 Facility
5-5 Analysis and Efficiency
Improvement

Figure 5. Assessment Items
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Table 1. Smart Factory Readiness Assessment Items(Partial)
Main Sub Readiness Assessment Items
Category Category System build Level Performance Level
) . D t

* Are the basic data required for alfaelssi:e COS; I;;rleyencondu;etmgil;
demand forecasting defined and Y .
built into the database? forecasting and Actual Data?

. Are goals set for aécurac 0 * Does the company periodically roll

1-1 Demand demand forecasting? Y out demand forecast accuracy
Forecasting 8! goals?

* Has the process for demand . Does the company develop and
forecasting (demand forecasting imlement mee?suris to imp ove
tool, criteria, participant number, P P
ctc.) been defined? the accuracy of demand

' ' forecasting?
» What is the level of achievement of

. Are standard procedures for sales planning accuracy (short or

. . 1 term)?.
changing sales plans established? . ?sngsaelel? wnit price / histor
1. Order | 1-2 Sales * Are the data collected / maintained management P S stemat'sc a“y
Managem Planning to reflect the planning? o erjte 4 Y feally
ent * Are sales plans organized by . Isp there.a way to improve the
category (by item, by customer)? Y P .
accuracy of the sales plan and is
it implemented?
. D t

* Are basic data and key management 0es he company manage order
items for estimating? collection management?

s » What is the level of the gap between

* Does the company take into account

. . the calculated advance cost and
the relationship and usage of the .. .
Actual cost and is it being
1-3 Manage components of the upper and lower
. . managed?
Quotation parts when calculating the
preliminary cost? * Is the -customer management
st - i .

* Are the main data management mnformation . managed n
items for customer management accordance with the results of the
defined? quotation (the current level of the

’ main information)?
4.4.3 FH|= HEy Frpga] A
2ntES) FH| % AT Frhgae dx) AvtERY B AA7)E 9 AREA G A EEH A 9l 4
A 53t AAsel AARAL 2ukET Y BE ARG BYn Y 2vhETY NS FARAE /)%
AolA nE3AAY 4dAE AESY B9 T 9 Foe ST F Uv Ve ® 95t Atk AvtE
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FH)E AT 7 7308 ol mek 2vlE R FEeblel AR] A0lET R A1) RATIAY 27
] AFHEAE ol & = FHE ANE =S AASSIT Figure 6.2 AvHES} FH Ik X H7hE
ol arEgR 23 wsel AATE AAE ddela ol
Assessment Result Smart Factory Level Description
Advanced stage : -
Over 90 (Autonomy Status) Autonomous operation possible
- Middle Stage 2 - .
80~90 (Optimized Status) Optimized factory operation
- Middle Stage 1 .
60~80 (Controlled Status) Integrated management in factory
40~60 Foundation stage Ability to share data / information
(Connected Status) between facilities

Figure 6. Smartization Readiness Diagnostic Results and Smart Factory Level Steps
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Table 2. Classification of SMEs by Operating Period

Operating Period | 5 years or less 6~10 years 11~19 years Mori/et:l?sn 20 Total
Numbearn?efscom_ 17 23 41 29 110
p(%) (15%) (21%) (37%) (26%) (100%)

ARG Bl 71909 AT NBTF A=Y FAe] 2vhERY FRR A Fio gt BRI

grElen 7IAR-E 2Tl 2770(256%), A=

AR A3 1107) AR 3 2vhEs) 7k AR 404 ol 6071(54.5%), ZPhES 37
Bk 71902 BEE 7|9e 500USE0E B AA Z19e] FHE A5 Bt 40.62008 2419

ou AA 11071 719 5 49 10%= H7He 7192 2671 GAlolth H -4 60802 F7ke 7|32 371 A
ojt},
Table 3. Smartization Readiness Assessment Results of SMEs
Readiness Suitable for Smartization |Unsuitable for Smartization Total
Assessment Results
Number of companies 60 50 110
(%) (54.5%) (45.5%) (100%)

2ntESE g 7hs 7o e 7199 FHle At 46,1748 08 2AME oW, g A e e §
A 8L M F 3R 227037%), BFEAE Y 37H(62%), 2rtESE 31 17H(1%) 2 Hebgtt. ArtEdE 3
& 27} 7199 degFe 33974808 2AE YL, AW T T2 §88 M T 22 1070(20%), ARER

Sk 4070(80%) & Lyebgt).

HAeE )} A S8 %’#(2 52)7} 7V w2 o= AL
=
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Table 4. Assessment results by smartization readiness area(System/Performance)

Area 1. Order 2. Design 3. Materials 4. Production 5. Quality 6. Facility
Management Management Management Management Management Management

Average 2.18 1.93 2.44 2.46 252 2.2
Score

Gap
between| S P |Gap| S P |Gap| S P |Gap| S P |Gap| S P |Gap| S P | Gap
system

and

Lf)srr: 2.3 1206|024 2 |1.86]0.14| 2.5 [2.38]0.12| 2.5 [2.41]0.09|2.56(2.48|0.082.25|2.15| 0.1
mance

Table 5. Follow—up type by area according to assessment result

Assessment 1. Order 2. Design 3. Materials | 4. Production 5. Quality 6. Facility
Area Management Management Management Management Management Management
PASS 47 35 34 70 85 65
ISP 16 7 22 11 7 8

Standardization 32 28 24 22 16 29

3458 28 4 3

5 A 1 1 2 1 3
6. 2

2 AT SEIvE T2 dAS ke AntES) FHlE A 2y o] Aaabd g s 2w
o s Z
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