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Overview

The United States recently reaffirmed its goal to reduce economy-wide greenhouse gas emissions to 26–28 percent below 2005 levels in 2025, and the Obama Administration’s Climate Action Plan previously proposed an 80 percent target by 2050. At the same time, there is uncertainty about the availability, cost, and performance of many technologies and processes that will be required for abatement across a diverse range of economic sectors and emissions sources (Clarke, et al., 2014). This technological uncertainty is accompanied by other dimensions of economic and policy-related risks that must be simultaneously managed. Given the many potential pathways to reach the proposed targets, it is important to understand the implications of technological uncertainty and policy design on near-term decisions and interim goals. This analysis examines how a range of scenarios (including alternate technological pathways and policy specifications) may influence the cost-competitiveness of abatement options. In particular, this work investigates the role of temporal flexibility from emissions banking provisions under an economy-wide cap-and-trade policy to hedge against technological and cost uncertainty.
Methods

This analysis uses the U.S. Regional Economy, Greenhouse Gas, and Energy (US-REGEN) model, an energy-economic model that connects a detailed representation of electric-sector investment and dispatch with a dynamic computable general equilibrium model of the economy (EPRI, 2014). The model can assess regional implications of multisector, multigas policies and can explore how different assumptions about the technological and policy landscapes may influence transformation pathways.
Results

The modeling results suggest that the near-term banking of emissions allowances may provide a critical link in achieving longer-term targets. The importance of banking provisions in lowering compliance costs and shaping the abatement trajectory is robust across a range of scenarios. However, the extent of banking and value of temporal flexibility depend on technological availability over the next several decades. The bank composition in early years is dominated by power sector abatement and, to a lesser extent, methane reductions from energy production. Pessimistic (optimistic) technological assumptions increase (decrease) reliance on banking and decrease (increase) electrification. Given the U.S. Climate Action Plan target in 2050 and convexity of marginal abatement costs, the optimal time path for mitigation effort with banking suggests that 2025 abatement should exceed the pledged level to reduce abatement cost uncertainty in later decades. The composition and pace of electric sector capacity deployment vary by scenario. Although the results illustrate the value of a full technological portfolio, carbon capture is a key element in achieving more ambitious goals, especially when banking provisions are limited.
Conclusions

The temporal flexibility of banking emissions allowances in a cap-and-trade system provides a hedge against technological and cost uncertainty, especially uncertainty related to higher-marginal-cost abatement options under stringent targets. Such ambitious transformations require the extensive development and deployment of technologies that do not exist today. While policy flexibility can be a partial hedge against unanticipated technological outcomes, a limited portfolio will increase compliance costs, and the legacy of near-term decisions has important implications for the cost and feasibility of meeting longer-term targets. The results underscore the importance of creating real options through capital formation, market development, and R&D to avoid foreclosing alternatives in decarbonization efforts prematurely. Having a full technological portfolio and avoiding the overreliance on a single technology will lower cost risk, especially in an environment with unanticipated constraints on flexible response.
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