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Estimation of residential electricity demand function using cross-section data
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Abstract - This paper attempts to estimate the residential electricity demand function, using survey data of 521
households in Korea. As the residential electricity demand function provides us information on the pattern of
consumer's electricity consumption, it can be usefully utilized in predicting the impact of policy variables such
as electricity price and forecasting electricity demands. We apply least absolute deviation(LAD) estimation as
a robust approach to estimating parameters. The results showed that price and income elasticities are -0.68 and
0.14 respectively, and statistically significant at the 10% levels. The price and income elasticities portray that
residential electricity is price- and income-inelastic. This implies that the residential electricity is indispensable
goods to human-being's life, thus the residential electricity demand would not be promptly adjusted to responding
to price and/or income change.

Key words : demand function, residential electricity, price elasticity, income elasticity

1. A & gk ozl duirbge] Wbl AL SollEdash
g ouyxder &gE gt 53] dEe vtk

oAl ell Hlal ARg-o] Helshy vk Hdxpr)7
"To whom corresponding should be addressed. %T;LTL?7}6}@H TS| Aol At gl Fig |
Graduate School of Energy and Environment, Seoul National = AEEY FEE AEAEEE 196400

University of Science & Technology
Tel : 02-970-6802 E-mail : shyoo@seoultech.ac.kr

ru 4)1

—_—

e

A e Aate] Fa5 FYat A5




70,000

60,000

50,000

40,000

30,000

20,000

10,000

0 AP T T T T T
1964 1969 1974 1979 1984 1989 1994 1999 2004 2009

* Source: Korea Electiric Power Corporation

Fig. 1. Trend of residential electricity consumption

in Korea
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Table. 1. The empirical results of the residential electricity demand function
Sources Periods Price elasticities Income elasticities
oY1 A AT-2(1996) 1980-1994 Short-run: -0.16 _
Long-run: -0.38
N Short-run: -0.64 Short-run: 0.01
o]F, F2Y(1 1980-1
1T #1219(1998) 980-1995 Long-run: -0.06 Long-run: 0.20
Yoo et al.(2007) 2005 -0.25 0.06
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Table. 2. Definitions and sample statistics of the variables

Variables Definitions Mean Standard deviation
Monthly mean consumption of residential
Q electricity (unit: kWh) 279.02 96.78
PRICE Electricity price per kWh (unit: won/kWh) 154.61 327.90
INCOME Mopthly household’s income before tax deduction 346,35 133.97
(unit: 10,000 won)
FAMILY The size of family (unit: persons) 3.51 0.98
HSIZE The size of house (unit: 3.3 mz) 27.86 5.81
AC Dummy for having an air conditioners 0.69 0.46
(0 = no, 1 = yes)
Table. 3. Estimation results for residential electricity demand function
OLS LAD
Estimates (t-values) Estimates (t-values)
Constant 6.6515 (10.89)" 6.3685 (23.53)"
PRICE -0.7136 (-5.95)" -0.6770 (-21.14)"
INCOME 0.1071 (2.26)" 0.1420 (4.53)"
FAMILY 0.3121 (5.11) 0.3570 (9.84)
HSIZE 0.3666 (3.74)" 0.3552 (6.38)"
AC 0.0530 (1.64) 0.0394 (1.67)°
Adjusted-R? 0.517 0.513
Log-likelihood -107.79 -102.36
LM statistic 15930 -
Sample size 521

Note: ** and * indicate statistical significance at the 5% and 10% levels, respectively.
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Table. 4. Estimation results of elasticities

Price Income | Family size
elasticity | elasticity | elasticity
Estimates -0.68 0.14 0.36

(t-values) | (-21.14)" | (4.53)" 9.84)"

“indicates statistical significance at the 5% level.
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Table. 5. Consumer surplus and economic value of residential electricity consumption

Unit values Average price

Consumer surplus Economic value

Estimates 105.1 won per kWh

77.6 won per kWh 182.8 won per kWh
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