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Overview

The wind production tax credit (PTC) has successfully driven large reductions in carbon dioxide emissions in the U.S., with the currently installed fleet of 60 GW of wind reducing carbon dioxide emissions by around 100 million metric tons per year. A frequent topic of discussion is the economic efficiency of the 2.3 cent per kWh tax credit relative to the efficiency of other carbon reduction policies such as a carbon tax. 

One key factor is what share of carbon tax revenues are used to reduce federal income tax rates, as any share less than 100% greatly reduces the economic efficiency of the carbon tax. Under many carbon policy frameworks, such as those discussed in the context of the Waxman-Markey bill, a significant share of carbon permit revenues were allocated to regulated fossil fuel energy sectors. A second factor that strongly affects the economic efficiency of both a carbon tax and the wind PTC is what value one assumes for the Marginal Excess Burden (MEB) or deadweight loss for federal income taxation. A higher MEB harms the economic efficiency of the PTC but improves the economic efficiency of a carbon tax for which the proceeds are used to reduce income tax rates.
This paper builds on existing analysis of the societal cost of a carbon tax to calculate that the wind production tax credit is a more economically efficient carbon policy than a carbon tax if either of the following conditions are met: 1. A small share of carbon tax revenues are devoted to any purpose other than reducing federal income taxation. or 2. The Marginal Excess Burden of federal income taxation is assumed to be smaller than 0.22, which many economists believe it is.
Methods

This analysis compares the societal cost for achieving an 8.5% reduction in carbon emissions by the year 2020 under 1. the wind PTC, 2. a carbon tax that uses all revenues to reduce federal income taxes (most efficient carbon tax), or 3. a carbon tax in which no proceeds are used to reduce federal income taxes (least efficient carbon tax). 
A primary input to this analysis are the results of the carbon tax analysis performed in Resources for the Future’s February 2011 report “Moving U.S. Climate Policy Forward: Are Carbon Taxes the Only Good Alternative?” The results are primarily drawn from the table on the last page of the report, which indicates that a carbon tax in which 100% of proceeds are used to reduce federal income taxes has a societal benefit (negative cost) of $9.10/ton of carbon, while a carbon tax in which 100% of proceeds are allocated for other purposes, such as lump-sum transfers to regulated industries, has a societal cost of $90.7/ton. Those results are based on an assumed MEB for federal income taxation of 0.25. This analysis backs out what those results would have been for a different MEB.
MEB is the marginal loss of economic value to society per marginal dollar of tax revenue. This occurs because taxes distort markets and disincentivize utility production, particularly labor. Some conservative economists claim the MEB of income taxation is quite high (Feldstein 1999 says .30). Harberger, the economist who formalized the concept of deadweight loss in the 60s, estimated it to be much lower at 0.03. The RFF paper uses 0.25. Goolsbee 1997 finds a MEB for corporate income tax of around .05-.10, so the 15-20% of federal income tax that comes from corporate taxes would have a lower negative impact than the larger share from income taxes. Our analysis explores the efficiency of the PTC and a carbon tax across MEB values ranging from 0 to 0.3.
This analysis calculates the societal cost of the wind production tax credit to be $3.15/ton of  carbon reductions at an assumed MEB of 0.25, based on the following steps:
1. $23/MWh PTC / (U.S. grid operator weighted average of 0.6 tons of CO2 saved per MWh of wind energy x 2.5 [turbine life is 25 years and PTC only 10 years]) = $15.3 in federal tax expenditure per ton of CO2
2. $15.3 of PTC expenditures discounted over 10 years at 3.75% discount rate (current 10-year Treasury yield) = $12.59/ton in net present value

3. $12.59/ton times .25 (or another number) for marginal excess burden for general federal tax revenue = $3.15/ton
Results

The following table calculates the societal cost, on a $/ton of carbon basis, of these three policies under different assumed values for the marginal excess burden of federal taxation. The societal cost of the PTC is found to be less than $4/ton across all MEB values. The cost of the PTC is drastically lower than the cost of the least efficient carbon tax in all cases. The cost of the PTC is lower than the cost of the most efficient carbon tax for cases in which the MEB is less than 0.22. 
	MEB
	Most efficient carbon tax
	Least efficient carbon tax
	PTC

	0.3
	$-24.04
	$75.75
	$3.78

	0.25
	-$9.05
	$90.74
	$3.15

	0.24
	-$6.06
	$93.74
	$3.02

	0.23
	-$3.06
	$96.74
	$2.90

	0.22
	-$0.06
	$99.73
	$2.77

	0.21
	$2.94
	$102.73
	$2.64

	0.2
	$5.94
	$105.73
	$2.52

	0.15
	$20.92
	$120.72
	$1.89

	0.1
	$35.91
	$135.71
	$1.26

	0.05
	$50.90
	$150.70
	$0.63

	0
	$65.89
	$165.69
	$0.00


Conclusions

The wind production tax credit is a more economically efficient carbon policy than a carbon tax if either of the following conditions are met: 1. A small share of carbon tax revenues are devoted to any purpose other than reducing federal income taxation. or 2. The Marginal Excess Burden of federal taxation is assumed to be smaller than 0.22. Many carbon policies propose that a sizeable share of carbon revenues be allocated to regulated sectors, and many economists believe the MEB of federal taxation to be lower than 0.22. As a result, there is a compelling case that the wind production tax credit is a more economically efficient policy than most proposed carbon policies. In addition, the cost of the PTC is found to be less than $4/ton across all MEB values, far smaller than most calculations of the societal cost of carbon emissions, indicating that the wind PTC provides significant net benefits for society.
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