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Abstract: We investigate the effects of risk aversion on optimal transmission and 
generation expansion planning in a competitive and complete market. To do so, we 
formulate a stochastic model that minimizes a weighted average of expected 
transmission and generation costs and their conditional value at risk (CVaR). We 
show that the solution of this optimization problem is equivalent to the solution of a 
perfectly competitive risk-averse Stackelberg equilibrium, in which a risk-averse 
transmission planner maximizes welfare after which risk-averse generators 
maximize profits. This model is then applied to a 240-bus representation of the 
Western Electricity Coordinating Council, in which we examine the impact of risk 
aversion on levels and spatial patterns of generation and transmission investment. 
Although the impact of risk aversion remains small at an aggregate level, state-level 
impacts on generation and transmission investment can be significant, which 
emphasizes the importance of explicit consideration of risk aversion in planning 
models. 
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