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Overview
Renewable energy portfolio standards (RPS) are widely used by states to encourage adoption of renewable sources for generation of electricity. This paper examines the effect of such polices on the fuel mix in electricity generation, and employs recent production data from U.S. power plants to provides empirical estimates of the degree of complementarity between generation from renewables and natural gas-fired plants.
Many industry analysts, including Puga 2010()
 have noted that natural gas turbines effectively provide an essential backup service for renewables. The complementarity between natural gas and renewables arises from the intermittency and limited dispatchability of some renewable technologies. In particular, wind power, which is the fastest growing renewable electricity source, requires another source to ramp up quickly when the wind diminishes. Natural gas-fired turbines are technically and economically more rampable than most other sources, such as baseload steam coal or nuclear plants. Increasingly stringent pollution regulations, along with recent declines in natural gas prices (particularly in the United States) due to increased exploitation of shale gas have only accentuated this trend toward gas and away from coal. 
Both fuel prices and government policies renewables and emissions regulatory policy are currently subject to considerable uncertainty and fluctuation. These fluctuations affect the short run fuel choices and long run capital investment choices of electricity generators, which in turn have powerful effects on fuel and technology suppliers. Disentangling the separate effects of natural gas prices, emissions regulations, and policy toward renewables is therefore an important part of planning and policy making for the energy sector. Previous papers that have looked at the question of the effect of renewables policy on generation choices 
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(for example, Fischer and Preonas 2010, Bird et al. 2011, Palmer and Burtraw 2005)
 have used models of the generation system that predict renewables will displace natural gas in under strict RPS standards. In contrast to these previous studies, we use recent data on fuel prices and electricity system dispatch to measure the impact of RPS standards that have already been implemented, using an empirical model that allows for the possibility of complementarity or substitution between the two. We believe that this is the first time that prime mover-level capacity factor data has been used to examine the effects of RPS laws on the fuel mix. This fine level of detail allows us to examine the effects of RPS policies on individual technologies, which is critical for understanding how the renewables will affect energy supply.
Methodology
We use a difference-in-difference approach adapted from Douglas (2006), and apply it to a nationwide panel of prime mover-level capacity factor data from the EIA. Our data on RPS laws and policy are drawn from the Database of State Incentives for Renewables and Efficiency (DSIRE). Our primary independent variable is calculated as the effective RPS (EffRPS) after taking into account specific characteristics of each state’s RPS law. Thus the effective RPS is the amount of additional renewable generation share that is required by the law. Changes in a plant’s capacity factor through time in part reflect changes in both the relative cost of generation and the relative value of  the characteristics of its output (such as rampability) to the system. We use annual capacity factor as a dependent variable and control for relative fuel prices, prime mover technology, and characteristics of each state’s population and electricity market. We then specify and estimate a set of regression equations that allow us to identify parameters describing the degree of substitutability or complentarity among different fuels and technologies, and to track changes in those parameters through time.
Results
Our preliminary results indicate, among other things, that a 1 percentage point increase in the Effective RPS leads to a statistically significant 2.5 percent increase in capacity factor for natural gas-fired plants as a whole. 
Conclusions

On the basis of our work so far, we are not ready to draw firm conclusions as to the effects of RPS on the fuel and technology mix used in electricity generation. We still have a few questions to resolve as to the best model to identify the parameters we’re seeking to estimate. Preliminary results, however, provide some evidence that increases in wind power encouraged by RPS standards have significantly contributed to the recent reduction in the use of coal and the increase in the use of natural gas for powering the nation’s electricity supply.
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