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Abstract In this study, clustering analysis was performed to find out the influence of the maturity level of
Industry 4.0 of SMEs in Korea, index factors of clustering, and major factors on the self-evaluation of
companies. When 80 domestic SMEs were classified into 4 categories, it was found that there was a significant
positive correlation between process, technology and organization. In addition, the majority of the 80
companies tested according to the maturity model appear to be immature or partially mature, and many
improvements and re-evaluation of innovation strategies related to Industry 4.0 are needed. Finally, it was
concluded that the Singapore Smart Industry Readiness Index is suitable for conducting self-assessment in
domestic SMEs. These conclusions can serve as useful maturity and grouping guidelines for practitioners and
researchers.
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Table 1. Singapore smart industry readiness index (Singapore EDB 2017)

3 Building Block

Process Technology [ Organization
8 Pillars
Operation ‘ Supply Chain Product Lifecylce | Auto-mation Co‘r:;:/ct* ‘ lg;?'lg ‘ Talent Readiness Structure and Management
16 Dimension
. . Horizontal Integrated 'Shopflqor ‘Workforce Learningand| Inter and Intra Company
Vertical Integration Intearation Product Cydle ‘Enterprise Development Collaboration
g 4 -Facility Leadership Competency | -Strategy and Governance

Table 2. Comparision between the index and exisiting maturity models

; . Application ) Goverment
Model Dimension Industry Scope Approach Fuase Enterprise Type Initiative
Index 3 Building blocks and Appicable to all industries General, sglf*check, Comparat.lve, Accounts for AMEs, DB
8 pillars (online) perscriptive MNCs
5 levels of readiness | Emphasis on manufacturing and General. self-check. | Comparative
IMPUIS VDMA and 6 dimensions engineering industries Limited " ! parative, not considered N/A
) ) . (online) perscriptive
including 18 items application area
Industry 4.0/ Digital 4 levels of models ) - General, self-check, | Comparative, .
Operation Self ) Industry Domain Specific ) . not considered N/A
with 7 dimensions (online) perscriptive
Assessment
The Connected Enterprise | 5 levels of approaches | Focus on manufacturing industry. | General, Third Party )
Maturity Model and 4 dimensions Limited application Check N/A ot considered N/A
Industry 4.0 Maturit 5levels of models
WMOI ol Y lwith 9 dimensions and Industry Domain Specific General, Self-check Descriptive not considered N/A
62 items
Industry A.O‘Colloboratlve 3 levels of models Manufacturing and engineering General, Self-check Descriptive considered N/A
Diversification industries
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Table 3. Proposed definition of maturity level for index

Level O Initiated

issues.

Poor control over processes and inefficient operations, management is reactive and demonstrates improper organizational skills,
technological tools are nor aligned with intrastructure, top management must pay attention to these aspects. Frive sustainability

Level 1 Performed

stage. Evaluate resources for environment.

Transformation process commerces, process is partially planned and implemented, management is weak and lacks the ability to
organize and facilitate technological development, technosogies are proposed for improvement, practical application is reported at this

Level 2 Managed

Process is well defined for implementation and plan is ready for virtual application, organisation exhibits management abilities but has
some limitations, infrastructure for smart technology is installed and operated but needs integration, digitalisation is as per the
assessment level. Enable changes in business, processes, management, and technology for environmental sustainability.

Level 3 Eatablished

Valued-added operations and processes shift towards standardisation, vertical integration includes sensors and connectivity to
established ERP systems, management applies latest concepts for improvement with external assistance, standardisations are at the
desired level. Establish standard process for EMS (Electronic Manufacturing Services) and GSCM (Green supply chain management).

Integrated and

Level 4
Interoperated

Horizontal integration and interoperability include supply chain and machine networks, new technologies are evaluated (i.e. artificial
intelligence, big data, and machine learning), processes are automated and advanced analytics are applied (SCM and CRM),
management becomes independent. Integrate all resources between green and social environments.

Level 5 Optimized

environment.

End-to-end digital integration of engineering is performed across value chain and for all operation processes, organisation adapts to
changing technologies to improve business. Implement environmental sustainability and lead improvements in the natural
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Table 4. Score for maturity level and stage

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
1-14 15-19 20-34 35-49 50-64 65-80
Immaturity Partial Maturity Maturity
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Table 5. Descriptive statistics, mean and standard

deviation
Mean S.D. N
Process 2.0625 1.31538
Technology 1.6444 1.14579 80
Organization 2.0938 1.24929

Table 6. Pearson's correlation results

process technology organization
Process 1 0.806** 0.685**
Technology 0.806** 1 0.745**
Organization 0.685** 0.745** 1
Table 7. Clustering analysis of groups
Final Clustering Centre
1 2 8] 4
Process 433 157 2.65 0.93
Technology 3.39 114 249 0.57
Organization 3.67 1.92 3.06 0.6
No. of Company 12 24 20 24
Type SMEs SMEs Mids SMEs
Mids traditional technology High value
industries oriented oriented
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