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Measurement of residents’ energy demand under nonlinear pricing:

based on comparison between conditional and unconditional demand
LIU Zimin' YANG Dan' FANG Yan’

(1. College of Economics and Management Southwest University Chongqing 400716 China;
2. School of Economics and Management Beijing Jiaotong University Beijing 100732  China)

Abstract: With the widespread use of complex nondinear pricing in the energy sector the accurate measurement of the
energy demand characteristics of residents is the basis for the policymakers and scholars to assess and implement energy devel—
opment strategies. In this paper the time-of-use block pricing of residential electricity is taken as an example. First the
conditional demand and unconditional demand under nonlinear pricing are described theoretically. Then we empirically esti—
mate the income and price elasticity of conditional demand and unconditional demand separately and explore the relationship
between block pricing structure and demand elasticity through decomposition of the demand elasticity using the administrative
data of grid companies in Hangzhou and Shanghai during 2009—2011. The results show that the conditional price elasticity
fluctuates under different blocks obviously from —0.24 ~ —3.93 in the peak periods to —0.06 ~ —1.19 in the valley. The
unconditional elasticity under time-of-use block pricing is —1.051 by parameter estimation and — 1. 032 by nonparametric es—
timation both greater than the demand elasticity under the pure time-of-use block pricing which is —0.688. The theoretical
and empirical analysis shows that the pricing structure significantly affects the demand characteristics and the energy price e—
lasticity of the residents is higher under block pricing than that under linear pricing. And the decomposition of the conditional
elasticity and unconditional elasticity shows that the price elasticity of nonlinear pricing is jointly affected by the sharp point
sticking effect and block virtual income effect. This paper provides some references for our country to implement energy price
reform.

Key words: pure block pricing; time-of-use block pricing; conditional and unconditional demand elasticity; discrete—

continuous choice model; elasticity structure decomposition



