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Supported Manufacturing by( Al) and Its Impact on Operational
Performance: The Mediating Role of Process Innovation and the
Moderating Role of Organizational Culture

Lecturer. Ammar Nazar Mustafa

University of Basra/College of Administration and Economics/Department of Business Administration

Abstract

Rapid advances in artificial intelligence (Al) have created strong opportunities to improve operational
efficiency and organizational performance, especially in manufacturing. However, empirical evidence
on how Al-driven manufacturing enhances operational performance in developing economies remains
limited. This study examines the effect of Al-driven manufacturing on operational performance, with
process innovation as a mediator and organizational culture as a moderator, in manufacturing
companies in Basrah, Iraq. Using a quantitative design, data were collected through a structured
questionnaire from managers and supervisors in industrial and industrial-service companies. A total of
113 valid responses were analyzed using PLS-SEM in SmartPLS 4. The results confirmed acceptable
reliability and validity and showed that Al-driven manufacturing positively affects operational
performance. The findings also revealed that Al-driven manufacturing enhances process innovation,
which in turn improves operational performance, confirming its mediating role. In addition,
organizational culture positively moderates the relationship between Al-driven manufacturing and
operational performance, indicating that supportive environments strengthen Al effectiveness. The
study contributes by integrating the Resource-Based View and Dynamic Capabilities Theory to explain
Al as a strategic capability, and it highlights the practical importance of combining Al adoption with
process improvement and supportive organizational culture to achieve sustainable operational

performance.

Keywords: Artificial Intelligence, Al-driven manufacturing, process innovation, organizational culture,

operational performance
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