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Abstract

Integrating Total Quality Management (TQM) and Industry 4.0 technologies has gained attention as a promising
approach for firms seeking to improve their operational efficiency and sustainability performance. This research
conducted a systematic literature review (SLR) to examine the integration of TQM and Industry 4.0 technologies to
achieve sustainability through the lens of dynamic capabilities. The literature analysis identified six main drivers and
barriers: organizational culture, leadership commitment, technology infrastructure, employee training, data
management, and cybersecurity. The findings revealed that the adoption of Industry 4.0 technologies has a positive
impact on the implementation of TQM and sustainability performance in manufacturing organizations. The results
also indicate that the adoption of Industry 4.0 technologies and features is influenced by drivers such as strategic
objectives and external pressures. In contrast, barriers such as limited resources and technology compatibility hinder
the adoption process. The research presents a theoretical proposition emphasising adopting a dynamic capability view
in TQM and Industry 4.0 integration for sustainable performance. Furthermore, the proposed theoretical framework
highlights that integrating TQM and Industry 4.0 technologies positively affects sustainability performance,
particularly in the economic and environmental dimensions. Recommendations for organizations seeking to integrate
TQM and Industry 4.0 technologies include prioritizing organizational culture and leadership commitment, providing
employee training, effective data management, and robust cybersecurity measures. Overall, this research contributes
to understanding how TQM and Industry 4.0 integration can enhance sustainability performance through the lens of
dynamic capabilities.

Keywords
Total Quality Management, Industry 4.0, Sustainability Performance, Dynamic Capabilities.

Acknowledgements

This research is sponsored by national funds through FCT — Fundacao para a Ciéncia e a Tecnologia, under the project
UIDB/00285/2020 and LA/P/0112/2020.

This research is financed by PRR - Recovery and Resilience Plan and by the Next Generation EU Funds, following
NOTICE N. ° 02/C05-i01/2022, Component 5 — Capitalization and Business Innovation - Mobilizing Agendas for
Business Innovation under the AM2R project “Mobilizing Agenda for business innovation in the Two Wheels sector”
(reference: 7253)

Biographies

Ahmed Baha Eddine Aichouni has a Bachelor of Science in Industrial Engineering from the University of Hail in
Saudi Arabia, where he worked as a specialist in institutional excellence at Hail Cement Company, focusing on
developing tools, methods, and processes to significantly improve customer service and operations. Additionally,
Aichouni has a Master of Science in Systems Engineering from the University of Technology Malaysia, where he
conducted an integrative application of a process improvement methodology, DMAIC Six Sigma, to improve

© IEOM Society International
833


mailto:aaichouni@student.uc.pt
mailto:cristovao.silva@dem.uc.pt
mailto:luis.ferreira@dem.uc.pt

Proceedings of the 6th European Conference on Industrial Engineering and Operations Management
Lisbon, Portugal, July 18-20, 2023

production processes located in Saudi Arabia. Currently, Aichouni is pursuing a Doctor of Philosophy in Mechanical
Engineering at the Universidade de Coimbra in Portugal.

Cristévao Silva is a Professor at the Department of Mechanical Engineering of the University of Coimbra, Prof Silva
completed his PhD in Mechanical Engineering - Specialty Control and Management in 2000 by the University of
Coimbra, master’s in mechanical engineering sciences in 1995 by the University of Coimbra and Licentiate in
Mechanical Engineering - Production Branch in 1992 by the University of Coimbra.

Luis Miguel D. F. Ferreira is an Assistant Professor of Operations and Supply Chain Management at the Mechanical
Engineering Department of the University of Coimbra. He received his PhD from the Technical University of Lisboa.
He participated in several national and European research projects, and his research interests include topics related to
Sustainability and Supply Chain Management, and has published in journals such as Supply Chain Management: an
International Journal, Journal of Cleaner Production, Production Planning and Control, Sustainable Production and
Consumption, Journal of Manufacturing Systems among others.

© IEOM Society International
834



	Acknowledgements
	Biographies



