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Abstract
This Master Thesis explores the evolving role of a Petroleum Engineer within the context of sustainable energy development in Italy, with a focus on Milan. As a hub for innovation and industry, Milan represents a critical node in Italy’s energy transition, balancing traditional petroleum engineering practices with emerging renewable technologies. The thesis examines current challenges faced by petroleum engineers in the Italian context, evaluates potential strategies for integrating sustainable practices into oil and gas operations, and proposes actionable solutions tailored to the socio-economic and regulatory landscape of Milan. By analyzing case studies from local projects, industry reports, and academic research, this work aims to contribute to the discourse on how Petroleum Engineers can drive environmental responsibility while maintaining energy security in Italy.
Introduction
Milan, a major industrial and cultural center in northern Italy, has increasingly become a focal point for discussions on sustainable energy systems. As global demand for fossil fuels declines and environmental regulations tighten, Petroleum Engineers must adapt their expertise to address the dual challenges of energy security and climate change. This thesis investigates how Petroleum Engineers in Milan can leverage advanced technologies, policy frameworks, and interdisciplinary collaboration to navigate these transitions. The study is particularly relevant for Italy, a country that relies heavily on imported energy but is also home to pioneering research institutions such as Politecnico di Milano and the University of Milan-Bicocca.
Literature Review
The petroleum engineering field has undergone significant transformation in recent decades, driven by advancements in hydraulic fracturing, digital oilfield technologies, and carbon capture and storage (CCS). However, these innovations must align with the European Union’s stringent environmental directives, including Italy’s National Energy and Climate Plan (NECP). Key literature highlights the need for Petroleum Engineers to integrate lifecycle analysis (LCA) into project planning to minimize environmental impacts. Additionally, studies on Milan’s energy sector emphasize the city’s role as a testbed for hybrid energy systems that combine traditional petroleum infrastructure with renewable sources like solar and wind power.
Methodology
This research employs a mixed-methods approach, combining qualitative case studies with quantitative data analysis. Data was sourced from Italian energy agencies, industry reports by ENI and Saipem (Milan-based companies), and academic publications from the Politecnico di Milano. Interviews were conducted with Petroleum Engineers working in Milan’s oil and gas sector to understand on-the-ground challenges. The study also evaluates policy documents related to Italy’s transition to a low-carbon economy, including the PNRR (National Recovery and Resilience Plan) and regional energy strategies for Lombardy.
Results
Key findings indicate that Petroleum Engineers in Milan face unique pressures to reconcile traditional oil and gas operations with the city’s ambitious sustainability goals. For instance, ENI’s investments in carbon-neutral drilling technologies highlight opportunities for innovation. However, regulatory hurdles and public opposition to fossil fuel infrastructure persist. The analysis also reveals that integrating renewable energy into petroleum supply chains—such as using solar power for offshore drilling platforms—is technically feasible but requires cross-sector collaboration.
Discussion
The results underscore the critical role of Petroleum Engineers in Italy’s energy transition, particularly in Milan. While the city is not a major oil producer, its proximity to the Adriatic Sea and advanced engineering expertise position it as a leader in developing next-generation petroleum technologies. Strategies such as adopting AI-driven reservoir management systems or investing in hydrogen production from natural gas could help align economic interests with environmental goals. However, success hinges on fostering partnerships between academia (e.g., University of Milan), industry leaders, and policymakers.
Conclusion
This Master Thesis demonstrates that Petroleum Engineers in Milan must embrace a dual mandate: safeguarding Italy’s energy infrastructure while pioneering sustainable practices. The city’s unique position as an industrial and academic center offers a model for other regions to follow. Future research should focus on scaling pilot projects, such as carbon capture in Lombardy’s oil fields, and assessing the long-term economic viability of hybrid energy systems. As Italy navigates its path toward net-zero emissions by 2050, the expertise of Petroleum Engineers will remain indispensable in balancing innovation with responsibility.
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