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Overview

California’s comprehensive climate policy is the leading example of sub-national climate change mitigation policy in the United States. Its key feature is a cap-and-trade market that includes the industrial and electricity sectors, and is expected to include transportation fuels in its next phase. Although the market design anticipated several of the challenges identified by previous cap-and-trade systems efforts—including the European experience, as well as the attempt to implement a national program in the United States a few years ago—the sub-national scope of California’s market raises new concerns. 
The problem arises because California’s electricity supply is integrated into a larger regional grid. The state remains heavily reliant on electricity imports, with a significant fraction coming from high-carbon coal power plants. Now that California is putting a price on carbon, however, utilities have an incentive to replace high-carbon power supplies with low-carbon alternatives. But if the utility swaps its coal contract for some other supply, leaving the coal plant to produce power for another customer, then net emissions to the atmosphere do not change—they merely “leak” into other states. 
This practice is called resource shuffling. Pursuant to the state legislature’s direction, it was initially prohibited by regulation. The market regulator is now relaxing the rules to permit utilities to divest from their legacy coal contracts. As a result of this change, there is a pressing need to calculate the impacts on allowance permit supplies in the carbon market. This paper (Cullenward and Weiskopf, 2013) presents the first estimation of the quantity of emissions that could “leak” out of the carbon market due to the regulatory change, and compares this potential to the overall demand for emisisons permits in the market through 2020.  
Methods

The paper includes both legal and economic methods. The legal analysis reviews the history and expected impacts of the market rules, as well as the constraints on state-level policy design under the U.S. Constitution according to recent legal precedents. Next, the economic analysis looks at the implications for leakage in the carbon market, based on the conclusion that the proposed market amendments permit a wide variety of activities by which utilities can divest themselves from high-carbon electricity imports without retiring the underlying facilties. 
The economic analysis is based on forecasted electricity deliveries through 2020, as reported by utilities that import coal power from outside California, using data submitted to the California Energy Commission. These forecasts allow the calculation of expected carbon emissions associated with the legacy coal power contracts. Because California law is ambiguous as to whether utilities can renew these contracts, two sceanrios are employed. The first (Maximum Coal) assumes the contracts would be renewed in the absence of climate policy. The second (Planned Divestment) assumes utilities do not renew any coal contracts that expire before 2020. 

The leakage potential is calculated against this baseline of forecasted emissions from existing contracts. Because the quantity of leakage depends on the replacement power supply, two additional scenarios are employed. The first scenario assumes that coal power is replaced with zero-carbon reousrces; the second, with electricity from combined cycle natural gas plants. These two scenarios bound the range of plausible leakage calculations. 
Next, the leakage potential is compared against the demand for emissions permits in the carbon market. This calculation involves determining the cumulative mitigation required through the end of the final compliance period in 2020. In turn, this requires careful treatment of two market design features: (1) the success of so-called “complimentary policies” that are implemented separately but contribute to emissions reductions required in the market, and (2) the use of the allowance price containment reserve. The paper relies on detailed calculations published by the Electric Power Research Institute (2013) to establish the cumulative mitigation requirements under four scenarios, which collectively bound the uncertainty resulting from these market design choices. 
Results
Table 1: Leakage potential from early divestment, 2013 through 2020 (mmtCO2e).

	Scenario
	Replacement Power

	
	Zero-Carbon 
(e.g., renewable)
	Natural Gas

	Maximum Coal 
	186.9
	107.7

	Planned Divestment 
	127.6
	74.1


Table 2: Leakage potential as a percentage of cumulative mitigation required in the carbon market through 2020 (based on EPRI, 2013).
	Resource Shuffling Leakage Risk Scenario
	
	Cumulative Mitigation Scenario

	
	Complementary Policies’ Effects:
	None
	None
	Full
	Full

	
	Price Reserve Use:
	Full
	None
	Full
	None

	Maximum Coal
	Zero-carbon replacement
	47%
	68%
	85%
	193%

	
	Natural gas replacement
	27%
	39%
	49%
	111%

	Planned Divestment
	Zero-carbon replacement
	32%
	47%
	58%
	132%

	
	Natural gas replacement
	19%
	27%
	34%
	76%


Conclusions

Resource shuffling could supply a substantial portion of the mitigation required in California’s carbon market through 2020, and possibly more than is required. Should utilities use resource shuffling trading strategies at this scale, a corresponding (and significant) share of the overall reduction in greenhouse gas emissions within California will not represent net reductions to the atmosphere. 
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