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Overview

Electricity plays a key role in providing modern comfort, information technology and other amenities and it becomes a larger share of energy consumption as countries get richer. However, it is a highly capital intensive industry requiring large investments to maintain the current infrastructure while providing new infrastructure to the more than one billion people worldwide who currently do not have electricity. It has also been the subject to regulatory changes and restructuring in many counties. Electricity is also the largest source of anthropomorphic CO2, contributing more than 40% of current emissions. In the absence of policy, these emissions are forecast to increase for many years to come. IEA (2008) Thus, understanding what drives electricity demand growth is important information for a whole host of sectors including electric utilities, international capital markets, electricity consumers, electricity regulators and other  policy makers interesting in providing clean and affordable electricity to the global population. This paper seeks to help provide such information by surveying the available econometric studies and summarizing what we know about price and income elasticities and responsiveness to other drivers of electricity demand. I will note whether discernible patterns can be seen in the historical studies that help us to understand how this market might involve in the coming decades.
Methods

Given the quality and quantity of data on electricity consumption along with policy interest in this government owned or regulated sector, it has been one of the most heavily studied energy products and has been the subject of a number of surveys over the last four decades. Taylor (1975) surveys 10 studies, Taylor (1977) extends his earlier survey with an additional 8 studies. Bohi (1981) has the advantage of a somewhat larger sample of studies to draw from with 25 studies that include residential demand and a few studies on commercial and industrial demand. Kirby (1983) surveys 10 studies on residential demand for electricity that are mostly included in other studies. Bohi and Zimmerman (1984) update earlier work. The advantages of their survey is that the studies include more post 1973 data and more detailed household survey data. Hawdon (1993) surveys fifteen time of day electricity studies. In Dahl (1993), I summarized these previous surveys and added an additional thirty two studies. Based on the work up to that point, I found considerable variation in price and income elasticities with more elastic response on aggregate data, particularly for income, and wide variation in elasticities for dynamic models. I cautiously concluded that short-run price elasticities for the residential, commercial, and aggregate industrial sector are around -0.25, while long run price elasticities are more on the order of -0.8 for the residential and commercial sector but might be in the elastic range for the aggregate industrial sector. Income elasticities are more erratic for all sectors but might be on the order of 0.2 short-run and 0.9 long-run for the residential sector. Studies by individual industry showed widely varying price and income elasticities and I came to no general conclusions on elasticities. The only other survey I have identified is Espey and Espey (2004). They do a meta analysis on 36 residential econometric electricity demand studies done between 1970 and 2000 that do not include time of day estimates. They note the effect on short and long run price and income elasticities of a variety of model characteristics including 


model types – structural, dynamic, stock, price of substitutes, functional form- time study was done,


data type- household, time series, cross sectional, monthly, average/marginal price, increasing/decreasing block pricing,


time/location – regional, non-U.S., 1972-1981, post 1981, publication year


estimation technique – OLS/Other

The mean elasticities of their sample are not so far from those of Dahl (1993) (short run/long run price -0.35/-0.85) and short run/long run income 0.28/0.97), however, the results from their meta-analysis are somewhat confusing and will be further analyzed and compared to the older and newer survey work in the paper to be presented.

My survey will build on the previous survey work by including a much larger data set. It is part of a larger ongoing study to survey as many available energy demand studies as possible. Of the more than 1000 energy demand studies that I have collected so far in my Dahl Energy Demand Data base (DEDD), more than 400 of the studies include estimated demands for electricity with more than 5000 estimated equation on about 60 countries as well as studies on cross section time series of countries. My studies span the period from 1951 to the present. Prelimary summary statistics for these studies are shown in Table 1. With Psr,Pir,Plr,Ysr,Yir,Ylr being short run, estimates from static and long run estimates for price and income. The figure shows a sample histogram for the short run elasticities
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Table 1: Summary Elasticities for Electricity

	 
	Psr
	Pstatic
	Plr
	Ysr
	Ystatic
	Ylr

	Average
	-0.21
	-0.46
	-0.51
	0.32
	0.60
	1.09

	Median
	-0.14
	-0.34
	-0.37
	0.29
	0.41
	0.90

	Std Dev
	0.42
	2.55
	3.20
	0.38
	1.72
	9.08

	Min
	-5.78
	-23.60
	-75.96
	-1.96
	-26.31
	-27.25

	Max
	3.75
	135.19
	94.40
	2.13
	29.37
	307.80

	Count
	1438
	3282
	1624
	1028
	1501
	1189


Results

Results of the study will include summary statistics and histograms as above and indicate any summary estimates or ranges of income, price and other elasticities that might be discernible from the database, suggested patterns about how they may change across categories, a discussion of what the studies suggest about electricity demand, and a research agenda of questions that have important implications for electricity producers, consumers, or policy makers. The database will also be published and maintained as an ongoing research project.
Conclusions

Although the results in Table 1, look extremely heterogenous with large variation, the sample histogram for the short run price elasticities to the right shows a fair amount of clustering between zero and -0.26.  Most of the very extreme elasticity outliers are on models estimated with a lagged endogenous model. With further analysis of outliers and taking the best in class of studies, the heterogeneity can be reduced even further. The conference paper and presentation will include these and other results gleaned from the analysis to date. 
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