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Cost-Effectiveness Analysis of the Innovative Operation
Model in Smart Green Energy Farms and Ranches:
A Comparison Between Manager’s Perspective and

Societal Perspective

Joel Chiang'  Jyh-Yih Hsu®  Tsung-Chi Chen’

ABSTRACT

As the goal of net-zero carbon emissions by 2050 has gradually become a consensus among countries
around the world, the issue of energy transition has become a top priority for all countries. The main
supplier of the power industry, large-scale centralized power plants using non-renewable energy sources,
must gradually shift towards renewable energy-based distributed power sources. Agriculture and animal
husbandry usually have relatively larger areas or barns. Therefore, governments around the world are
promoting the concept of agrivoltaic systems, introducing green energy systems into the field of farms and
ranches.

In this context, this study focuses on the Hsi Hsin Pa Farm of National Chung Hsing University. It is
found that in this empirical field, the peaks exceed the Taipower’s contract capacity almost every month.
In addition, two main electricity consumption peaks occurs each day, while the peaks exceed a lot from the
trough. Taking this as the motivation, this study adopts the cost-effectiveness analysis (CEA),analyzing the
costs and benefits of farms and pastures in the following three simulated scenarios, from both manager’s
perspective and societal perspective: in Scenario I, without introduction of any green energy facility, we
analyze the benefit of changing the contracted capacity; in Scenario II, we simulated introducing small-
scale green energy facilities, and analyze whether it is cost-effective; in Scenario III, we analyze whether it
is cost-effective to build this empirical field in to a Net-Zero-Energy smart green farm.

The results show that from both societal and managers’ point of views, among all the other alternative
strategies, the most cost-effective one happens in Scenario III, in which the farm should build 337 kW
of solar panels in order to achieve net zero carbon emissions. The most effective strategy is for the farm
to seek for an green-power retailer and sell all the green electricity produced by the PV systems, without
building any energy storage systems. At the same time, the farm should set a regular contract capacity of
119 kW, and adopt the three block TOU rate in order to obtain the highest benefit.

Keywords: Smart Green Energy Farm, Cost-Effectiveness Analysis, Energy Storage Systems, Renewable
Energy, Distributed Energy Resources.
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