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Overview

What are the environmental implications of restructuring electricity markets?  As generation markets move to full competition, consumers should benefit from increased cost efficiency: competitive pressures give generation suppliers incentives to provide electricity at its lowest private marginal cost.  The net impact of this realignment on emissions remains unclear.  Changes in emission levels due to market restructuring nonetheless represent costs or benefits of the policy because the substantial emissions from electricity generation have well-known health and environmental impacts.

The purpose of this study is to measure the impact of competition on changes in CO2 emission factors and total CO2 emissions from power plants in states within the current PJM footprint.  At this stage, we represent competition simply as restructured status and PJM membership.  Our data contain over 620,000 monthly observations from approximately 6200 unique plants over a period from 1995 to 2009 representing information integrated from Energy Information Agency (EIA) and Environmental Protection Agency (EPA) databases, including EIA 906, 920, 923, 861, and the Continuous Emissions Monitoring System.  Our preliminary analyses of this data set focus on emissions and efficiency measures for fossil-fired generation as well as the overall emissions in each control area per net MWh generated.  
Methods

Our models follow the basic approach of Mansur (2007): in a plant-level fixed effects framework, we assume perfectly inelastic demand and no change in the price of coal.  At present, our models take the outcomes as a function of oil and gas prices, plant net generation, restructured status, PJM membership, and a set of seasonal and annual trend controls.  .  At present, our models take the outcomes as a function of oil and gas prices, plant net generation, restructured status, PJM membership, and a set of seasonal and annual trend controls.  For fossil-fired plants in our sample, we examine the impact of restructuring and PJM membership on CO2 mass emitted (in tons) , CO2 / heat input (in tons/MMBtu), CO2 / generation (in tons/MWh), and heat input / generation (in MMBtu/MWh).  This information is available for  45,000 observations in our data representing more than 400 unique plants.  We estimate reduced form models of the following outcomes: CO2 mass (in tons), CO2 / heat input (in tons/MMBtu), CO2 / generation (in tons/MWh), and heat input / generation (in MMBtu/MWh).  These models can be estimated for plants that appear in the US EPA’s Continuous Emissions Monitoring System (CEMS), which monitors steam-generation units with nameplate capacity in excess of 10MW—emissions from smaller units at these plants are not reported in CEMS.  This data set permits analysis of approximately 45,000 observations representing nearly 400 unique plants.  
CO2 emissions may also change as a function of the distribution of fuel types used to generate electricity.  Our plant level analysis cannot capture the effects of any such changes in the portfolio of fuels used to generate electricity.  To supplement our plant level analysis, we estimate the impact of restructuring at the control area level, controlling for restructured status, share of distribution by fuel type, and fuel prices.  Our preliminary analysis applies a similar reduced-form approach at this level,.

Results

Our preliminary results find that restructuring in the states within our sample reduced CO2 emissions by 0.16%.  These reductions appear to come from reductions in improvements in heat efficiency, which is consistent with related research (Bushnell and Wolfram, 2005).  In comparison, we estimate an elasticity of 0.126 (standard error: 0.018) for the price of natural gas to CO2 mass generated for fossil-based electricity generation in our sample.  At the control area level, we again find evidence that restructuring significantly reduced CO2 emissions per MWh of electricity generated, although the analysis requires further refinement.
Conclusions

Overall, at this point it appears that competitive electricity markets are indeed “green” in the sense that they produce less CO2 emissions.  We plan to deepen this analysis by adding to our data, designing improved measures of restructuring, and a decompostion analysis to investigate the drivers of observed differences.
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