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Purpose: This study aims to assess the readiness level of Iranian petrochemical companies to adapt to
the transformations of Industry 4.0. Given the importance of advanced technologies in enhancing
productivity and competitiveness, the primary goal is to identify readiness levels and categorize
organizations based on internationally recognized indicators.

Design/methodology/approach: This research is primarily practical and survey-based. The
questionnaire for this study is based on the Industry 4.0 Readiness Assessment Model developed by
the University of Warwick. After identifying and validating key indicators through a literature review
and expert interviews, the researchers gathered data from 78 petrochemical companies using the
aforementioned standard questionnaire. The combined K-means-PSO algorithm was employed for
data analysis and clustering.

Findings: It was discovered that out of 78 petrochemical companies, 42 are at a high readiness level
and 36 are at a medium readiness level for adapting to Industry 4.0. This clustering is clearly defined
with the assistance of the K-means PSO algorithm. Additionally, indicators such as data usage,
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strategy implementation, and human resource capability had the most significant impact on
determining the readiness level of companies.

Research limitations/implications: As the results of this study are based on self-reported data from a
specific industry, future research should explore other industries and employ longitudinal analyses to
monitor the dynamics of preparedness over time.

Practical implications: The findings of this study serve as a valuable decision-making tool for
petrochemical company managers and industry policymakers, enabling more targeted planning for the
transition to Industry 4.0 by identifying company readiness levels.

Social implications: Enhancing the readiness of companies to adopt Industry 4.0 technologies can
result in higher quality employment, better technology utilization, reduced environmental impacts,
and increased national productivity.

Originality/value: Given that no research has previously assessed the readiness of petrochemical
companies to adapt to Industry 4.0 developments and their clustering, this study is among the first to
comprehensively evaluate the readiness of petrochemical companies for Industry 4.0 using a valid
international model and machine learning techniques, providing a replicable framework for other
sectors.

Keywords: Industry 4.0, Organizational Readiness Assessment, Petrochemical Industry, Clustering,
K-means-PSO Algorithm, Machine Learning Approach
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Table 3- The main and sub-dimensions of the Industry 4.0 readiness assessment tool provided by the University of Warwick (Agca et al., 2017)
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Fig. 8- Cluster centers in each of the subdimensions
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