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Artificial Intelligence and the Transition Toward Digital

Environmental Governance: A Developmental Case Study of

Dora Oil Refinery in Iraq
Najem A. Al-Rubaiey
Ahmed A. Al-Sharshahi

College of Petroleum and Gas Engineering, University of

Technology, Baghdad — Republic of Iraq

Abstract:

This study examines the transformative role of artificial intelligence (Al) in
redesigning environmental governance within the oil refining sector from a
developmental perspective. It argues that digital transformation functions not
merely as a technological upgrade, but as an institutional and economic reform
mechanism that supports sustainable development. The Dora Oil Refinery in
Baghdad is used as a case study of an urban refinery operating under a
traditional regulatory model based on periodic monitoring and delayed
reporting, which limits proactive risk management and increases regulatory
exposure. Using an institutional-comparative analytical approach, the study
benchmarks the Dora case against regional and international models that have
integrated real-time monitoring and predictive analytics within digital
governance frameworks. The findings indicate that the primary constraint is not
technological scarcity, but a governance gap marked by limited institutional
readiness, weak legal recognition of digital evidence, and insufficient integration
of ESG mechanisms. The study demonstrates that Al-driven continuous
monitoring, including predictive analytics and explainable Al (XAlI), can reduce
operational risks, lower emissions, enhance efficiency, and strengthen regulatory
trust. Economically, the transition generates value through cost avoidance by
reducing fines and unplanned downtime. Sustainable implementation requires
phased reform integrating technology, institutional capacity, and legal
modernization.

Keywords: Artificial Intelligence, Environmental Governance, Digital
Monitoring, Cost Avoidance, ESG Integration
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