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Abstract

This study aimed to examine the effect of artificial intelligence (Al) technologies — across
four dimensions (big data analytics and prediction, intelligent process automation, smart
decision-making support, and proactive risk management) — on improving construction
project management efficiency at the Ministry of Environment, Water and Agriculture in
Saudi Arabia. The study adopted a descriptive-analytical approach, and a stratified random
sample of 265 respondents was surveyed. Results indicated a statistically significant
positive effect of Al technologies across all four dimensions on construction project
management efficiency (p < 0.001). Collectively, these technologies explained 62.1% of the
variance in managerial efficiency (R? = 0.621). Smart decision-making support emerged as
the most influential dimension (B = 0.312), followed by big data analytics (8 = 0.274),
proactive risk management (B = 0.241), and intelligent process automation (8 = 0.198). The
study recommends launching specialized workforce development programs, establishing a
centralized project data platform, and formulating an institutional digital transformation
strategy.

Keywords: Artificial Intelligence, Project Management Efficiency, Construction Projects,
Ministry of Environment Water and Agriculture, Vision 2030.
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