
   

 

Overview 
We explore the hourly electricity price response of Korean households under an increasing block rate, using high-

frequency electricity usage data and extensive on-site surveys collected from a total of 1,177 households in February 
2017. To our best knowledge, no previous studies examined hour-level price elasticities of electricity demand for 
residential customers. A discrete-continuous choice (DCC) model has been constructed to represent the households’ 
decision making for electricity consumption in every hour over the course of the billing period, while addressing the 
possible price endogeneity issue inherent under the block pricing. Our results from a system of equations of hourly 
electricity demand show relatively low price elasticities at the hourly level compared to annual or monthly residential 
demand examined in previous literature. Our study also indicates that the households remain most price-responsive 
after working hours. 

Methods 
We begin by constructing a measure of expected marginal electricity price perceived by the households under the 

increasing block tariff, so as to obtain consistent estimates for price elasticities. The expected marginal price is 
calculated based on the average of each block’s marginal price weighted by the logit choice probability of the 
households placed in the block over the course of the billing month. A seemingly unrelated regression (SUR) approach 
is then employed to estimate own price elasticities for each hour along with those for the other hours of the day to 
account for possible contemporaneous effect across error terms:  

𝑙𝑜𝑔(𝑞&'() = 𝛼( + 𝛽(𝑙𝑜𝑔(�̅�&'() + 𝛾(ℎ𝑑ℎ6&'( + 𝜃(𝐷677879' + 𝜁(𝑍& + 𝛿( 𝑙𝑜𝑔(𝑖𝑛𝑐𝑜𝑚𝑒&) + 𝜂(𝑎𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠& + 𝜀&'(  

where 𝑞&'( is the consumption of electricity in hour ℎ of household 𝑖 with billing date 𝑑,  ℎ𝑑ℎ6 is the heating degree 
hours (six-hour moving average), and 𝑍& is for various building and household characteristics. In an attempt to identify 
the sources of price responsiveness, we also estimate the model while interacting the expected marginal price with 
various dummy variables including the household-level ownership of electric appliances. 

 

  

    Figure 1: Histogram of Expected Marginal Price      Figure 2: Expected Marginal Price vs. Cumulative Hours 
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Results 
Our SUR estimation approach provides a rich set of robust results. It indicates that the hourly own price elasticity 

ranges from -0.03 to -0.11 in a statistically significant manner in all hours except daybreak and lunch hours. Note that 
the households exhibit greater price responsiveness during non-working hours, in particular before and after the typical 
commute time. Most of other covariates are consistent with our expectation: parameter estimates for weather variables 
(heating degree hours) remain positive and significant, and so does household income, building floor area, and the 
size of households. Our early results also indicate that the households modify their utilization of appliances depending 
upon their socioeconomic characteristics and hours of the day. 

 

Figure 3: Within-Day Price Elasticities of Electricity 

Conclusions 
This study makes two major contributions to existing literature on the characterization of household electricity 

demand. It first sheds light on the sources of the households’ price elasticities by leveraging their appliance ownership 
survey data and high-freqency metering data. The second contribution is the novel approach taken to identify hourly 
price elasticities, which employs the two-step discrete-continuous choice model with expected marginal price that the 
households perceive over the course of the billing period. Our hourly demand estimation shows that the households 
remain relatively price-inelastic under the current increasing block tariff with the most pronounced response shown 
in the typical winter peak hours, which suggests opportunities for price-based load management. Our future work 
would investigate the impacts that appliance ownership has on hourly price elasticitity, suggesting implications for 
the development of price-based programs and appliance-level curtailment contracts for demand-side management of 
the electricity market.  
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