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The Operating Model and Economic Analysis of
Smart Home Energy Management System:
Prosumer vs. Prosumager

Jyh-Yih Hsu""  Chen-Hsuan Lin’

ABSTRACT

Over the past few years, the development of smart home energy management systems (SHEMS) has
become increasingly crucial. SHEMS convert the role of households from a consumer of electricity to a
prosumer or—through the installment of energy storage devices—a prosumager of electricity. Specifically,
SHEMS equip households with a dual role of a consumer and also a producer, creating additional benefits
to consumers. With the aim of discussing the core value of and conducting an economic analysis on
SHEMS, this study evaluated the economic benefits of application of SHEMS in the case households
with cost-effectiveness analysis. Three simulation scenarios were used in the evaluation as follows: (1)
the case households participated in the demand response program of Taipower. (2) Prosumer: the case
households used part of the electricity produced by itself, and participated in the demand response program
of Taipower, and sold all excessive power to Taipower at the wholesale electricity rate. (3) Prosumager :
the case households stored produced electricity in an energy storage device for future use and participated
in the demand response program of Taipower and sold all excessive power to Taipower at the wholesale
electricity rate. According to the empirical analysis, scenario (2) was determined to be cost-effective. On
the basis of the case households and under the existing policy, selling self-produced electricity to Taipower
at the wholesale electricity rate generates great economic benefits. This is because the current wholesale
electricity rate adopted by Taipower is much higher than the time-of-use rates. Through a quantitative
research design, this study provided insights into the economic benefits of SHEMS for households planning
to use such a system.

Keywords: smart home energy management system, cost-effectiveness analysis, prosumer, prosumager,
energy storage device.
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