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Overview

In the United States, residential buildings account for roughly 22% of primary energy consumption and over 37% of total electricity use. Their dominance in the total electricity use has made them a focus of efforts to reduce greenhouse gas (GHG) emissions and improve energy efficiency.
 In 2009, the Stimulus Bill urged by President Barack Obama allocated $27.2 Billion for energy efficiency and renewable energy research and investment. Moreover, as of August 2014, more than 25 states have had fully-funded policies in place that establish specific energy savings targets (Energy Efficiency Resource Standard, EERS).
Yet, projects and regulations on the energy supply side are still far from being an obvious success. Ideally, homeowners would spontaneously make energy-efficiency investments in their homes, were they aware of future energy savings. In practice, it is often observed that consumers give up opportunities to make energy-efficiency investments. Potential explanations for this “paradox” include consumers’ budget constraints, their uncertainty about energy prices in the future and their incomplete information in the energy market (Jaffe and Stavins, 1994; Alberini et al., 2011).

Given the ambiguous effects of direct efforts for energy efficiency, more and more attention has been paid to consumers' electricity demand side. Further, price policies and price changes derived from environmental regulations have played a more important role in energy conservation. Many previous studies find that policies aiming to promote renewable resources and reduce GHG emissions, including Renewable Portfolio Standards and emissions trading schemes, raise economic costs and electricity prices (Fischer, 2006; Frondel et al., 2008). In addition, with more rigid air quality standards and environmental regulations for power plants, there have been more beliefs that the cost of electricity delivered to final consumers is expected to increase.
In this paper, using the most recent annual state-level panel data for 48 states, we estimate a dynamic partial adjustment model for electricity demand elasticities on price and income in the residential sector. The LSDV (fixed effect) estimation has often been applied in recent studies on residential energy demand with dynamic panel data models (Bernstein and Griffin, 2005; Paul et al., 2009). These studies, however, have paid limited attention to the autocorrelation problem caused by the lagged demand on the right-hand side of demand equation. In addition, simultaneity problems exist between the marginal electricity price and consumption. In our study, we use the EIA reported average price of electricity to the residential sector, which is considered exogenous in our model. However, previous studies have pointed out that the price of energy tends to suffer the measurement error, which can make the electricity price variable endogenous in the demand function (Alberini and Filippini, 2011; Alberini et al., 2011; Fell et al., 2012). To address these problems, we estimate our model by applying the Bias Corrected LSDV (Alberini and Filippini, 2011; Branas-Garza et al., 2011) and the system GMM procedures (Roodman, 2006; Alberini and Filippini, 2011; Branas-Garza et al., 2011), and further instrument for both the lagged consumption and the price of electricity with lags. We further study electricity elasticities across states of different income levels, by introducing a dummy variable and an interaction term in our model.
The paper is organised as follows: After the introduction the second section presents the model of residential electricity consumption we use. In the third section, we provide description of data used and discuss estimation strategies. Section four presents the estimation results of the model, and Section five concludes.
Methods

Dynamic partial adjustment estimation, the Bias Corrected LSDV, the system GMM procedure
Results

First, the static model estimation shows that the income elasticity of electricity consumption varies between 0.257 and 0.311, and the price elasticity ranges from -0.17 to -0.21. These results are consistent with previous studies.
Second, our analysis with the dynamic partial adjustment model reveals that in the short-run, price elasticities vary between -0.073 and -0.142, and income elasticities vary between 0.02 and 0.098. In the long run, price elasticities range from -0.65 to -0.997, and income elasticities range from 0.23 to 0.66. Our results show that ignoring the endogeneity of electricity price would understate the responsiveness to price. When the price is instrumented to correct for the measurement error, the demand is more elastic to price.
Third, we find that states of relatively higher income levels are more price elastic than states of relatively lower income levels in both the short run and long run.
Conclusions

Raising the energy price in the short run will not give consumers much incentive to adjust their appliances and make energy conservation investments to reduce electricity use. However, in the long run, facing the higher electricity price induced from regulation policies, consumers are more likely to adjust their stock of appliances and make energy efficiency investments, which lowers their electricity consumption. For states of higher per capita GDP, raising the electricity price may be more effective to ensure a cut in consumption.
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� According to the 2015 Monthly Energy Review data and 2015 Electric Power Monthly data by the EIA, in 2014, the residential, commercial, industrial and transportation sectors account for 37.68%, 36.46%, 25.66% and 0.21% of total electricity use, respectively.





