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Analyzing the Co-benefit of Solar Roof Panels in Livestock
Production Systems: A Case of Yunlin County

Chun-Kai Chen'  Yessica C. Y. Chung”

ABSTRACT

Countries worldwide are actively investing in renewable energy development in response to climate
change. Among renewable energy sources, solar energy is the most widely promoted energy in the country.
Numerous studies have been conducted on solar panels, but most deal with the technology side of things.
Little is known of the business advantages of solar panels. This study explores the co-benefits of installing
solar roof panels on livestock farms. The study uses Yunlin County, a county with the highest animal
husbandry output value and solar panel power generation, as the study area. We used data from Yunlin
County solar panel installation in 2018, as well as livestock statistics from several government agencies,
and Central Meteorological Bureau temperature observations. Using this data, the study determines
the revenue generated by the livestock owners in Yunlin County by selling electricity and green energy
generated from roof solar panels. Based on the results, Yunlin County’s solar roof panels cover an area of
approximately 657,267 square meters, which corresponds to 4.3% of the livestock land area. These solar
panels are capable of generating 75,256,420 kW per year, which is equal to a reduction of 40,112 metric
tons of carbon dioxide emissions over one year. Electricity sales and production combined generate 8,50,267
yuan in income per year, and animal husbandry households (about 2,833 square meters) can bring in
1,415,984 yuan per year. On the other hand, green energy generates 322,821,122 yuan in revenue annually,
and livestock farms generate 1,391,470 yuan on average. Additionally, Mailiao Township earns the most
from power generation and raising poultry and livestock. Overall, roof solar panels of Yunlin County
livestock farms generate an average annual income of 2,807,454 yuan, and the income from electricity sales
accounts for 50,46%, which is slightly higher than the income from biomass energy, which accounts for
49,54 %. Our results show that the green energy policy currently in place in the agricultural industry can
benefit the country's high carbon emission livestock.

Keywords: Solar energy, Green Energy policy, Co-benefits, Livestock farm, Yunlin County.
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