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Residential demand response behavior analysis based on

Monte Carlo simulation: The case of Yinchuan in China
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5. Conclusion

Based on the questionnaires and extensive interviews with the
residents in Yinchuan, combined with the use of the Monte Carlo
simulation method, we simulated the electricity consumption
responsiveness of the residents in Yinchuan, China. We believe the

results are of great significance to the implementation of DR
programs and the design of electricity-related interactive mecha-
nisms in the context of the smart grid.

The degree of residential demand responsiveness is attributed
to the level of household energy usage and the change ratio of TOU
rates. Residents will begin to adjust their consumption behaviors
when their monthly electricity costs rise by 10%. In other words, in
a business-as-usual case, residents mainly take energy-saving
measures or shift some power usage of electric appliances to the
off-peak time. Under the TOU price policy, residential demand
responsiveness at the peak time is higher than it is at the off-peak
time for a specific price adjustment range. The degree of the
effectiveness of DR is bounded by the adjustment in the range of
prices in each period accordingly. The larger the peak-time price
adjustment, the higher the responsiveness of residents. When the
electricity price change ratio of TOU rates is 20%, the peak resi-
dential responsiveness is 8.41%, and the low responsiveness is
2.69%. If the equivalent proportion of price increases is 40%, the
responsiveness values are about 2.5 times larger.
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