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Abstract

This study aimed to investigate the impact of employing artificial intelligence, through its four
dimensions of intelligent planning and scheduling, predictive analytics for cost management,
automated resource allocation optimization, and real-time performance monitoring and control,
on improving the performance of renewable energy projects at the Saudi Power Company. The
study adopted the descriptive-analytical approach, and a questionnaire was developed as the
main data collection instrument, consisting in its final form of twenty-six items distributed
across the independent and dependent variables. The study population comprised employees
working in departments concerned with renewable energy projects at the Saudi Power
Company, totaling three hundred and twenty employees, and a stratified random sample was
used, with one hundred and seventy valid questionnaires retrieved for analysis. Data were
statistically processed using SPSS through a range of statistical methods, including means,
standard deviations, Cronbach’s alpha coefficient, Pearson correlation coefficient, and simple
and multiple linear regression analysis. The study concluded that there is a statistically
significant impact at the significance level (o < 0.05) of employing artificial intelligence with
its four dimensions on improving the performance of renewable energy projects at the Saudi
Power Company, as these dimensions collectively explained 71.7% of the variance in the
dependent variable, with the real-time performance monitoring and control dimension ranking
first in terms of impact, followed by the predictive analytics for cost management dimension.
The study recommended strengthening investment in real-time monitoring systems, developing
predictive analytics capabilities, building specialized human capacities in artificial intelligence,
and employing sustainable financing instruments to fund smart projects.

Keywords: Artificial Intelligence, Intelligent Planning and Scheduling, Predictive Analytics,
Resource Allocation, Real-Time Monitoring, Project Performance, Renewable Energy, Saudi
Power Company.
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