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Abstract

This study investigates the impact of implementing artificial intelligence
(AI) technologies on reducing human-related risks in engineering projects, with a
particular focus on Saudi Aramco as a leading global model in the energy and

industrial sectors. As engineering projects continue to grow in complexity, the

need for advanced, accurate, and proactive risk management systems has become

essential. This research examines the extent of Al adoption within Aramco’s
engineering projects, the employees’ level of awareness of these technologies, and
the effectiveness of Al tools such as predictive analytics, smart sensors,
autonomous robots, and Al-powered drones in minimizing operational and human
risks.

The study uses a descriptive-analytical approach, relying on quantitative
data collected through a questionnaire distributed to employees in various
engineering project teams. Results reveal a strong reliance on Al technologies in
risk identification, early detection of hazards, and performing high-risk tasks
using automated systems instead of human workers. Findings also indicate a
significant reduction in human errors, improved safety procedures, and enhanced
emergency response capabilities due to Al integration. Moreover, employees
expressed high satisfaction with the effectiveness of Al systems in creating a safer
work environment and reducing exposure to hazardous conditions.

The study concludes that AI technologies play a crucial role in
strengthening risk management frameworks and promoting workplace safety in
engineering projects. It recommends expanding Al-based systems across all
operational levels and investing in continuous employee training to ensure
optimal use of these technologies. The findings contribute to a deeper
understanding of how Al can transform safety standards in industrial
environments, particularly within organizations that operate in high-risk and

technologically advanced fields such as Saudi Aramco.

Keywords: Artificial Intelligence, Human Risks, Engineering Projects, Risk Management,

Occupational Safety, Digital Transformation, Saudi Aramco.
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