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Most real-life decisions in the energy systems involve more than a single criterion that are 
often conflicting with each other resulting in a Multi-Objective Optimization Problem 
(MOOP).  The solutions that do not have better objective function values compared 
to other solutions are characterized as nondominated in the objective function space 
and efficient in the decision space.  Finding the non-dominated (or efficient) solutions 
is one of the most important tasks in solving MOOPs.  An important characteristic of 
the energy systems is the presence of both continuous and discrete decisions.  Existing 
algorithms are used for solving some variants of MOOPs including continuous variables 
or discrete decisions only.  An algorithm that generates the exact set of efficient solutions 
for Multi-Objective Mixed-Integer Linear Programming (MOMILP) problems is not 
available in the literature.  In this talk, we present a novel algorithm that generates 
the non-dominated and efficient solutions for the MOMILP problems as points, line 
segments, and facets of the set of efficient solutions.  We present the theoretical analysis 
and illustrate its effectiveness in a set of benchmark problems.  One of the most important 
application areas of MOMILPs is the energy sector where the compromise between 
economic considerations and environmental impact is always present: the energy sector 
is responsible for 83% of anthropogenic greenhouse gas emissions.  We illustrate the 
application of the novel approach on several cases from the energy sector.  The first case is 
derived from a strategic-decision to allocate investment in updating/upgrading an existing 
energy generation system with a multi-period bicriteria optimization model.  The system 
is modeled using the real data from an existing cogeneration system in Japan that explores 
the integration of biodiesel and carbon capture and sequestering technologies.  The second 
problem analyzes the fuel cost and emission impacts of electric (and hybrid) vehicles.  Our 
results that are obtained using the real data from electricity trading market indicate that the 
economic and environmental impacts of electromobility are highly sensitive to the market 
penetration rates of these vehicles and primary energy sources in the grid.
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