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Abstract

This study aimed to explore the impact of predictive maintenance and its three
dimensions (fault prediction, data analysis, and maintenance schedule optimization) on
enhancing productivity in industrial companies in Riyadh. The researcher adopted the
descriptive-analytical approach, and a total of 360 questionnaires were distributed to the
targeted sample. Of these, 347 valid responses were retrieved for statistical analysis, achieving

aresponse rate of 96.4%.

The results revealed a statistically significant positive relationship between predictive
maintenance practices and productivity enhancement. Among the dimensions, "maintenance
schedule optimization" had the highest impact, followed by "fault prediction” and then "data
analysis”. The findings also indicated that adopting predictive maintenance technologies
contributes to reducing unexpected downtimes, improving production quality, and

minimizing waste, which positively reflects on the overall organizational output.

The study recommended investing in artificial intelligence and Internet of Things (loT)
technologies to enhance maintenance systems, training technical staff in interpreting and
analyzing operational data, and integrating smart maintenance practices into the strategic
plans of industrial institutions to ensure production sustainability and achieve a competitive

advantage in a dynamic business environment.

Keywords: Predictive Maintenance, Fault Prediction, Data Analysis, Maintenance

Scheduling, Productivity, Engineering Industries, Riyadh.
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