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Abstract

This study aimed to analyze the impact of adopting Artificial Intelligence (Al) technologies on
improving project performance in Saudi factories operating under the Engineer-to-Order (ETO)
system, within the context of Saudi Vision 2030 and the declaration of 2026 as the Year of Artificial
Intelligence. The study employed a mixed methods approach with an explanatory sequential
design, combining a quantitative survey of project managers and engineers (312 participants) with
semi-structured qualitative interviews (12 interviews) to gain deeper insights into impact
mechanisms and barriers. Quantitative data were analyzed using SPSS and AMOS, while qualitative
data were analyzed using NVivo.

The study revealed the following key findings: (1) The level of Al adoption in the surveyed factories
is moderate (2.74), with variation according to factory size, where larger factories showed higher
adoption rates. (2) Al has a positive and significant impact on improving the accuracy of time and
cost estimation (3.48) and planning and control efficiency (3.41), with a relatively lower impact on
risk management (3.33). (3) There are statistically significant differences in project performance
between Al-adopting and non-adopting factories, in favor of adopting factories. (4) Technical
(4.04), financial (4.08), and human (3.99) barriers are the most prominent obstacles to Al adoption.
(5) Moderating variables, especially top management support and IT infrastructure readiness, play
an important role in enhancing the impact of Al on project performance.

The study proposed a framework to enhance Al adoption in Saudi ETO factories, consisting of three
main phases: assessment and readiness, gradual adoption, and evaluation and improvement, with
key success factors identified for each phase. The study also provided recommendations for
factories and government entities, including: enhancing data quality and building technical
infrastructure, building human capabilities and developing skills, gradual adoption and focusing on
priority areas, providing financial support and incentives, and developing supportive policies and
regulations.
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