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Overview

U.S. EPA’s Clean Power Plan imposes CO2 emissions restrictions on existing sources of electricity generation on a state-by-state basis and allows for those restrictions to take the form of either a maximum emissions rates (rate-based) or a cap on total emissions (mass-based). Two types of leakage have surfaced as concerns in the implementation of the Clean Power Plan, and both have the potential to contribute to an increase in overall CO2 emissions. One is leakage of electricity generation or emissions across state borders, where states use different approaches such as mass-based versus rate-based approaches to compliance. The second is leakage from existing covered sources to uncovered new generation. The initial distribution of emissions asset value into the economy by states can shape technological outcomes under the regulation. Indeed, under a rate based approach to the policy, the inclusion of particular generation technologies as eligible for including in the calculation of the adjust emissions rate standard creased a production incentive for those technologies. In recognition of this potential for allocation to provide a similar incentive, EPA, in its proposed model rule, identified the allocation of a small portion of emissions value to specific technologies to mitigate the possibility of generation and emissions leakage with a mass policy.

This paper uses simulation modeling to illustrate the environmental and electricity market effects of various approaches to using updating output-based allocation of emissions allowances  to overcome leakage of generation and emissions to new sources under a mass based approach to implementation of the Clean Power Plan that focuses on existing generators only.  In many emissions cap and trade programs, emissions allowances are allocated based on past behavior (grandfathering) and that approach provides no incentives for specific behavior going forward. In contrast, updating allocation distributes the emissions asset value based on current or recent behavior and updates that allocation over time thereby providing an incentive to do more of that behavior. If the behavior is electricity generation (output), then eligible entities receive a share of the allocation based on their share of electricity generation. Because this allocation is updated over time, entities have an incentive to grow their generation in order to secure a larger portion of the allowance pool.  Allowances may be allocated using multiple approaches applied to portions of the total allowance pool as envisioned in the proposed federal plan and model rule. Important aspects of the allocation decision are the determination of which entities are eligible to receive this production incentive, how many allowances will be distributed this way and if allocation rates (allowances per MWh) will be common for all eligible entities or differentiated by technology. 
Methods

This paper examines the expected performance of EPA’s proposal for using updating allocation to combat leakage and several alternatives using a highly parameterized capacity planning and operation model of the U.S. electricity system called Haiku.  The analysis compares the electricity system performance under various policy alternatives to a baseline simulation, which incorporates all other important environmental regulations affecting electricity supply in the US and the RGGI and California cap and trade programs for CO2 emissions. We evaluate EPA’s dual-rate emissions rate standard, a mass-based approach that includes all sources (including the new source complement) and a representation of the proposed model rule with updating distribution to new renewable sources and existing natural gas units. We also evaluate several variations of updating allocation, including pooling the set aside for new renewables with the allocation for natural gas units, expanding the amount of allocation implemented on an updating basis, applying various weights other than on an equal basis across eligible technologies and expanding the set of eligible technologies to include coal and other existing units.  We focus on emission leakage to new sources, which we define as the difference in total CO2 emissions between a policy that covers both new and existing generators and a policy that targets existing generators coupled with a specific approach to allowance allocation.
Results

The modelling effort yields several important results, each of which is explained in more detail in the paper
1. Updating allocation has a positive effect, as intended, in reducing emissions compared to distributing allowances on an historic basis.
2. The proposed model rule, which allocates only a subset of allowances by updating, leaves an important gap in emissions reductions compared to an updating approach covering all sources. 
3. Increasing the share of updated allocation can substantially reduce the amount of leakage to uncovered sources and reduce overall CO2 emissions from both new and existing generators..  
4. Pooling the allowances provided on an updating basis with those set aside for renewables may yield slightly more new renewables and slightly greater emissions from new sources.
5. Expanding eligibility for updating allocation to include all affected sources (including coal) only slightly increases emissions. This has the advantage of a transparent, symmetric design.
6. Including coal as an eligible resource raises the allowance price but not the retail electricity price. 
7. Allocation based on two approaches that weight production from different facilities leads to more emissions than a uniform approach with eligibility to only gas or to all fossil generation.
8. Overall retail electricity prices increase by about 2% to significantly reduce leakage in 2030.
Conclusions

This research explores several options for reducing emissions leakage under a mass-based approach to compliance with U.S. EPA’s Clean Power Plan that focuses on existing generators only.  We find that as a consequence of specific design parameters of the Clean Power Plan, including the conversion from rate to mass targets, total emissions under a rate-based rule consistent with EPA’s best system of emissions reductions are less than under mass policy with new source complements (NSC), but that additional investment in energy efficiency could narrow the gap in part by enabling more CO2 emissions from regulated generators in a rate-based world.  We also find that no allowance allocation scheme can totally prevent emissions leakage to new sources, but an output-based allocation will mitigate it.  Most of the emissions leakage that is identified in the model comes from substituting new natural gas combined cycle generation for generation from existing NGCC.  EPA focuses in its model rule on allocating allowances to existing NGCC but our modeling suggests that making coal boilers and new renewable energy eligible to earn allowances as well is almost as effective at leakage mitigation as making only NGCC eligible. The most effective way to combat leakage would be to include new sources under the mass based cap; the prospect of EPA redefining new units as existing when it performs its expected review of the regulation applied to new sources (NSPS) in 8 years may make this approach more attractive for some states.
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