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1. Overview
The Brazilian electricity generation mix is characterized by the predominance of hydropower. It represents 77% of total generating capacity. So, generation cost is largely dependent on hydrology. In wet periods electricity is very cheap but it can reach high values during dry periods. The introduction of complementary power sources mitigates cost volatility. It is especially relevant because energy production of new hydropower plants in Brazil will be more volatile, as their reservoirs are not large. The purpose of this paper is to evaluate adequacy of the Brazilian generating mix and its planned expansion, considering average and volatility of generating cost. We apply mean-variance portfolio theory as to identify the efficient frontier for the Brazilian power generating mix. It serves as a benchmark to compare with current and planned mix. We also consider different scenarios where capacity expansion is oriented to other sources than hydro (biomass, nuclear, wind, gas or a combination of them).
2. Methods
Our analysis follows a set of studies that applies modern finance theory (portfolio theory) to evaluate the efficiency of electricity generating mix (as Marrero and Ramos-Real, 2010 and Awerbuch and Berger, 2003). Our first task consists to identify average cost and volatility for each generating technology in Brazil. We will take the figures of the literature and will adapt it to Brazil, regarding the available Brazilian information. We will use this data as to identify the efficient frontier in terms of average cost and risk. The adequacy of Brazilian generating mix is evaluated by how close it is from the efficient frontier. Last we will check how five technology scenarios for capacity expansion impact on the efficient frontier.
3. Results 
The expected result is that current Brazilian electricity generating mix is not adequate in terms of average cost and volatility. The literature indicates that hydropower contributes to low average cost but very high cost volatility. As hydropower represents the largest share of capacity expansion in the Brazilian energy planning (EPE, 2010), generating mix won’t be closer to the efficient frontier.
4. Conclusion
Portfolio Theory gives a useful tool to analyze adequacy of investments in power generation in terms of expected cost and risk. In Brazil, there are complementarities between energy sources, as correlation of their costs tend to be low or negative. In fact, diversification of energy mix was pursued in the last two decades in Brazil. Our analysis suggests that this objective has to be followed in the energy planning.
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