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Abstract

This study aims to examine the impact of applying data science techniques
on enhancing risk awareness and improving risk management practices
within large and medium industrial projects in the Kingdom of Saudi Arabia.
A mixed—methods approach was employed, combining quantitative data
collected through a structured questionnaire with qualitative insights obtained
from semi-structured interviews conducted with project managers, data
analysts, and risk management professionals. The theoretical framework of
the study is grounded in three major theories: Data—Driven Decision—Making

Theory, Risk Management Theory, and Systems Analysis Theory.

The findings reveal that the effective use of data science tools—such as
historical data analysis, predictive modeling, and intelligent dashboards—

significantly enhances early risk detection, organizational responsiveness,

and the reduction of operational and financial losses. The study also

indicates that the success of data—driven risk management is moderated by
institutional data literacy, the availability of high—quality data, and managerial
support. Furthermore, results highlight a practical and research gap within
Saudi industrial projects, particularly in institutions with limited digital

infrastructure or insufficient expertise in data analytics.

The study proposes an integrated applied model for incorporating data
science within industrial risk management processes and offers practical
recommendations to strengthen digital readiness, improve data utilization,
and support informed decision—making. This research contributes significantly
to both academic knowledge and industrial practice by contextualizing the
role of data science in advancing risk management within the Saudi industrial

sector.
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