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Abstract of Thesis

This study proposes a framework that combines the concepts of an efficiency measurement and a multi-—
objective optimization model in order to determine the most efficient energy mix considering the multi-
dimensional aspects of energy requirements and various uncertainty scenarios. Extending the focus beyond
the Energy Trilemma (i.e., energy affordability, energy security, and environmental protection), the
proposed model incorporates aspects of social impact and social benefit. Uncertainties in future
projections include future demand, technological advancements in renewable energy power plants, cost
reductions 1in renewable energy, social impact fluctuations and reliable capacity. Unlike other
optimization models that tend to focus exclusively on either scenario—based or worst-case scenario
realization, the proposed approach takes both uncertainties into account based on their practical
condition. Various multi-objective functions were then appended in order to include some of the broader
aspects of energy planning. A slacks—based measure of efficiency methodology was then applied to determine
the best energy mix from the set of results produced by the proposed model. The empirical results from
the study provide quantitative support for policy makers seeking to determine an efficient energy policy
that maximizes the satisfaction of multiple requirements, while taking into account various scenarios

of future uncertainties
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