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Overview

Federal energy subsidies for the development of traditional non-renewable energy sources are prevalent in the United States.  Yet they remain controversial given that many of the current subsidies are difficult to justify based on economic theory.  The externalities argument for internalization of externalities through the subsidization of pollution reducing energy sources does not apply to non-renewable fuel resources.  The infant industry argument that led to the initiation of subsidies in the oil and natural gas industries more than a century ago is a distant memory and the national security argument does not hold up to economic scrutiny.  

The subsidies remain, however, and since the 1970s the breadth of energy subsidization has expanded to include renewable energy subsidization.  The problem of pollution externalities is an oft cited reason for these additional subsidies.  In addition, the existing subsidy framework is blamed for creating a barrier to entry which necessitates renewable energy subsidization.  One solution, though political infeasible, would be to end subsidies in the non-renewable energy markets.  However, this simplified solution ignores the substantial role that energy plays in our economy and relies on competitive market assumptions to justify a lack of government intervention in the energy market.  A more realistic policy prescription would be grounded in a more thorough understanding of the current relative role of fossil fuel subsidies as compared with renewable energy subsidies in influencing the amount of production and emissions generated in the market.  This analysis focuses specifically on the electricity market and examines the comparative influence of subsidies for non-renewable and renewable energy sources on the production of electricity and the emissions generated.
The existing literature on energy production includes several descriptive works which explain the history and level of energy tax incentives and or direct government expenditures for energy subsidies. (Lazzari 2008, Hymel 2006, Metcalf 2007)  Specifically, Hymel (2006) and Lazzari 2008 provide detailed descriptions of the shifting energy subsidy landscape, highlighting the movement towards renewable energy subsidization in the 1970s.  This shift coincided with a subsequent reduction in some of the historic support for traditional energy development in the 1980s; however traditional fuels remain heavily subsidized today.  Also, with some notable exceptions, such as the recent elimination of ethanol subsidies, which were deemed no longer necessary under the nascent industry argument, renewable energy also continues to be subsidized.  The externalities argument provides an economic justification for continued direct expenditures and tax expenditures for these renewable fuels.  However, this argument does not define the subsidy policy in the United States; non-renewable fuels still receive the bulk of tax incentives.  This paper delves into the debate over energy subsidies with a particular focus on an analysis of the emissions outcomes for CO2 from changes in relative subsidization, particularly subsidies for renewable energy versus coal.  The focus on coal and renewable energy sources derives from the key goal of analyzing the effects of energy subsidies in the electricity market across the United States.
Methods

This paper analyzes the effect of energy subsidies United States between 1990 and 2010 on coal CO2 emissions from electricity generation across 48 states.  The empirical estimation is completed using a state fixed effects regression approach with an instrumental variables (IV) approach utilized to address potential endogeneity issues between pollution emissions and subsidy measures.

Results
The analysis indicates that increases in the annual budget at the Department of Energy and R&D spending on energy by the U.S. government lead to decreases in the annual state level of CO2 emissions from coal.  The findings are robust to the IV specification using lagged federal debt to instrument the budget variable.  Other variables that were controlled for in the regression include real GDP, annual state electricity generation, which was found to have a positive influence on CO2 emissions, and the annual amount of R&D spending by industry.  In addition, the results indicate that increases in the relative amount of electricity generation from renewable fuels as compared with coal leads to decreases in the percentage of CO2 emissions that are due to coal.  The government subsidies did not have a strong direct influence on the percentage of CO2 emissions from coal.  In addition, tax expenditures directed at coal, which were expected to influence the amount and percentage of CO2 emissions from coal did not have a measurable influence.
Conclusions

The findings in this paper indicate that a policy focused on increasing subsidization of renewable fuels in the electricity markets in the United States will lead to desired outcomes in terms of reductions in CO2 emissions from coal.  The findings are more pronounced when the analysis is focused on the level of CO2 emissions from coal rather than the percentage of overall emissions due to coal.  This paper supports the existing literature that has argued for increased renewable energy subsidies to promote emission reductions.  Further examination of the cost effectiveness of these subsidies is needed to determine if the emission reductions from subsidization are best achieved through this type of government intervention.
References

	1
	Hutchinson, Emma, Peter W. Kennedy, and Cristina Martinez. 2010. "Subsidies for the Production of Cleaner Energy: When Do They Cause Emissions to Rise?" The B.E. Journal of Economic Analysis & Policy. 10:1:28:1-9.

	2
	Hymel, Mona. 2006. "The United States' Experience with Energy-Based Tax Incentives: The Evidence Supporting Tax Incentives for Renewable Energy."  Loyola University Chicago Law Journal. 38:43-80. 

	3
	Lazzari, Salvatore. 2008. "Energy Tax Policy: History and Current Issues." CRS Report for Congress. CRS1-CRS34.

	4
	Metcalf, Gilbert.  2007. "Federal Tax Policy Towards Energy."  Tax Policy and the Economy. 21:145-184.

	5
	Zhou, Ying, Lizhi Wang, and James D. McCalley. 2011. "Designing effective and efficient incentive policies for renewable energy in generation expansion planning." Applied Energy. 88:2201-2209.


