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Overview

Support for renewable energy has grown significantly in the past several years due to concerns about climate change and energy security. The Unites States’ (US) federal spending on renewable energy subsidies totalled $14.7 billion in 2010, growing significantly from its level of $5.1 billion 2007.  
Solar energy is one of the most promising sources of renewable energy. It is widely abundant and produces less greenhouse gas emissions  relative to energy sources from fossil fuels. In 2010 the federal government spent a total of $1.1 billion in subsidies and other support for solar energy development, representing over a 5-fold increase from 2007 levels. States have also  played a larger role in incentivizing renewables like solar by establishing mandates for renewable energy and solar energy. In addition to mandates, generous financial incentives in the form of rebates and tax credits are also being offered. In the case of residential applications these financial incentives have lowered the cost of installing a solar photovoltaic (PV) system by as much as 50%. 
Despite the fact that incentives for solar PV have become widespread, there are few empirical studies that examine the effectiveness of specific policies used to incentivize residential solar PV adoption. Existing studies that examine the determinants of residential solar energy adoption (solar hot water and PV) use cross section data and either lump policy incentives in one variable or do not consider them.  To date, there is no empirical investigation of the impact of solar PV incentives that parses the effects of various state policy incentives. This paper fills this gap.
In this paper, we use county level data to examine the impact of state policy incentives for residential PV while controlling for demographic characteristics and environmental preferences using panel data methodology. Individual representation of policies enables us to determine the effectiveness of  different policy options.
The findings of this study would be useful in informing energy policy by showing which solar policy incentives are most effective, and identifying the characteristics of counties in which solar policies would have the most impact.
Methods

We use regression analysis to identify factors that are significant in driving annual increases in solar PV capacity. We use county level panel data from 2005-2012 for the following states: ME, NH, VT, MA, NY, RI, CT, NJ, PA, DE, MD, WV, and the District of Columbia. Explanatory variables include state level solar incentive policies and electricity prices, and county level solar insolation, demographic variables and indicators of environmental preferences.

We apply a Tobit model to account for a significant amount of county-year combinations with zero solar PV capacity additions. Specifications include  random effects and pooled Tobit models.
Results

Empirical results show that solar policy incentives such as the solar carve-out, cash rebates, sales tax exemptions, income tax credits and loan financing programs are significant drivers of solar capacity additions. This finding is consistent across model specifications, although coefficients differ slightly. In contrast, a policy aimed at renewables in general, such as the renewable portfolio standard (RPS) is either not significant or negatively related to solar capacity additions.

Unlike other studies, we find little evidence that demographic variables such as age and education level are significant when we control for environmental preferences. However, home values are found to have a strong positive relationship with residential PV adoption. We find that pro-environmental preferences as indicated by the  percentage of Democratic Party votes and demand for hybrid vehicles are also significantly related to increased solar capacity. 
Conclusions

This paper examines whether policy incentives for residential solar PV installations are effective in increasing adoption. Our empirical results show that policy incentives targeted directly to solar energy are effective in increasing solar capacity additions at the county level. Not all states have specific mandates for solar energy within their RPS mandates. Our findings suggest that for solar capacity to grow, solar-specific mandates should be put in place. In addition, the significance of environmental preference indicators suggests that incentives targeted to areas with a high percentage of residents with pro-environmental preferences would yield most impact.
