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Abstract

This study explores the role of artificial intelligence (Al) systems in improving energy consumption
efficiency in organizations. The study adopted the descriptive analytical approach, which aims to describe
the phenomenon asitexistsin realityand analyze the relationships between its variables, makingit suitable
for this type of research. It relied on a questionnaire as the primary tool for data collection, distributed to a
stratified random sample of (196) employees working in governmental and private organizations in

Riyadh, in addition to semi-structured interviews with officials and a review of official documents.

The results showed a moderate to strong positive correlation between the level of Al systems application
(as perceived by employees) and energy consumption efficiency, with a correlation coefficient of (r=0.683)
atasignificance level of (0 <0.01). Regression analysis revealed that Al explains approximately (46.6%) of
the variance in energy consumption efficiency, while the remaining percentage is attributed to other factors
not included in the study. The findings also revealed the existence of administrative and technical
challenges that limit the effectiveness of Al, explaining approximately (41.8%) of the variance in energy
efficiency, with administrative and human challenges having a greater impact than technical ones. In
contrast, the results showed that the perceived impact of Al on reducing energy waste and enhancing
environmental sustainability remains below the desired level, with the mean responses regarding this
impact being below the neutral level (2.70 out of 5.00), indicating a gap between the theoretical potential

of Al and its actual utilization.

These findings are consistent with previous studies (Parikh, 2025; Tabaku et al., 2025) that highlighted the
promising potential of Al in improving energy efficiency, but they confirm the existence of a gap between
this potential and the actual level of application in the organizations under study. The study concluded that
most organizations in the sample possess a moderate level of digital infrastructure (3.39 out of 5.00), but
the level of Al application in energy management remains low (2.63 out of 5.00), indicating a clear gap

between available capabilities and their actual utilization.

The study recommended that decision-makers in the organizations under study adopt an integrated
strategy for applying Al in energy management, which includes: enhancing senior management
commitment, investing in human competencies, developing impact measurement systems, and expanding
the scope of smart applications to include more advanced areas such as predictive maintenance, demand
forecasting, and load distribution optimization, while integrating environmental sustainability goals into

the Al strategy.

Keywords: Artificial Intelligence, Energy Consumption Efficiency, Environmental Sustainability,

Organizations.
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