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Overview
The optimal solution to an electric sector capacity planning problem is often highly sensitive to the future policy context. This poses a formidable challenge, because major near-term investments must be selected under uncertainty about future policy levels. Stochastic programming can be used to determine optimal hedging strategies that balance the costs of immediate action and delay, and maintain flexibility to make effective recourse decisions as uncertainty is resolved. However, uncertainty still adds a cost premium to the optimal investment strategy because capacity additions will not be matched perfectly to the realized policy level. In this study, the OSeMOSYS energy system optimization model is reformulated as a stochastic program and applied to capacity planning under policy uncertainty in the ERCOT area.
This study makes two principal contributions. First, it identifies hedging strategies for capacity planning under uncertainty about future climate policy, with emphasis on robust capacity investments and the timing of decarbonization. Second, it compares the costs of policy uncertainty under three alternative instruments: a carbon tax, a carbon cap, and a renewable portfolio standard (RPS). In light of these contributions, the findings of this analysis are highly relevant to electric sector strategists as well as policymakers.

Methods

Methods employed in this study include energy-economic modeling, stochastic optimization, and capacity planning.
Results
The cost of policy uncertainty is found to be higher under a carbon cap than a carbon tax, and highest under an RPS. The optimal hedging strategy under carbon tax uncertainty is to delay action, then accelerate decarbonization if the tax turns out to be high. An uncertain carbon cap or RPS does not permit this approach, since near-term action must be sufficient to guarantee that the future quantity constraint can be satisfied regardless of its level. Uncertainty considerations appear to favor price-based over quantity-based instruments.
Conclusions

Price-based instruments have important attractions compared to quantity-based instruments under uncertainy. We live in an uncertain world in which policymaking processes can be volatile, and in this context, the results of this study support choosing price-based instruments where possible.
