

Overview
Analysis of residential electricity demand usually rely on household-level data (for instance Bernard et al., 2011) or state/country level data (for instance Alberini and Filippini, 2011). Alberini et al. (2011) present a sample of papers using either type of data. The former are usually employed to obtain a static model for a given year, while the latter allow for dynamic models and to analyse longer-term adjustments. Sub-regional data, such as county data, are much less used. Garcia-Cerrutti (2000) is an exception. Such data allows to account for differences within a large jurisdiction, without having to rely on household-level data, which are difficult to obtain, especially over different years. We exploit in this paper sales to residential consumers over 20 years (1994-2013) made by different electric utilities in the state of New York (United States). This state is particularly interesting due to its extreme diversity in average final price: from 3.12 ¢/kWh for the customers of the village of Rouses Point (county of Clinton) to 35.07 ¢/kWh for Fishers Island Utility’s customers (county of Suffolk), in 2013. Such disparity can be observed during the whole period considered, along with some temperature differences between counties. Indeed, New York has a continental climate in its western and northern parts, and a more coastal climate in its eastern part. Average household consumption varied from 4,861 kWh to 22,256 kWh in 2013.

Such price diversity in a single state is due to the presence of significant amounts of state-owned hydropower sold locally (within a county) at a price solely based on production costs, which are historically low for most hydropower plants in the state of New York. Counties not endowed with local hydropower, or with less access to hydropower, have to rely on more expensive sources of power. 

Exploring the consumption implications of such prices differences (along with income and climate variables) is interesting from a policy perspective, especially since the governor of New York aims at having 50% of its electricity from renewable energy resources by 2030 (NY State, 2015). Is the current hydropower allocation in the state of New York optimal from an economic perspective? How would possible electricity price increase affect electricity demand across counties? Such questions will require answers to optimally plan investment in the power sector and meet the additional climate constraints that are likely to be implemented.
Methods
We take advantage of utility price variations within the state of New York and county-level data to estimate a demand model of residential electricity consumption. More specifically, we estimate a dynamic partial adjustment model. The average residential consumption is estimated using a proxy for price (average utility revenue per kilowatt-hour), temperature and personal income.

Our data set covers 21 integrated utilities (distribution and retail sales) active in the state of New York. Collectively, they have commercial activities in all 62 counties of the state. Most of these utilities are active in up to seven counties, and two are active in more than 40 counties (New York State Elec & Gas Corp. and Niagara Mohawk Power Corp.). Annual residential sales data (in dollar value and megawatt-hour), along with the number of customers come from US EIA (2015).

Per capita personal income by county comes from the Bureau of Economic Analysis (2015). Annual county heating degree days (HDD) and cooling degree days (CDD) are computed from weather data coming from the website Weather Underground. Weather stations throughout the state of New York have been used to collect daily temperature over the period 1994-2013. An estimation procedure has been developed to obtain county HDD and CDD data when no weather station was present in a specific county.

A new unit of analysis had to be created, to be able to merge the utility and county data, as some utilities have customers overs different counties. Thus, “utility-county” data are used. For each utility, electricity sales have been allocated between relevant counties, based on two principles: proportion of the population living in these counties and number of utilities active in a given county.
Results
Preliminary results show an increasingly price-elastic residential electricity demand, from -0.53 in 1994 to -0.64 in 2013. These results are aligned with most estimates of own-price elasticity for electricity in the residential sector. The evolution could be seen as a sign that households have more options to manage their electricity demand.
Conclusions
The specificity of these results is that they cover a relatively long period (20 years), while being focussed on a unique jurisdiction (New York), within which the population is exposed to very different electricity prices. It points towards adjustments that could be made in electricity pricing policies, in order to harmonize access to hydropower, which is an important factor behind retail electricity price differences across utilities and counties in New York.

Beyond the policy relevance of the results, the paper contributes to the modelling of residential electricity demand by using some seldom exploited utility-level data from the US EIA along with county-level data. It leads to the creation of panel data that cover a large period and a single jurisdiction, without having to collect household-level data.
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