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Abstract

To enhance energy security and achieve carbon neutrality, promoting renewable energy while optimizing land-use efficiency
is crucial, making agrivoltaic systems a highly promising solution. As the market environment shifts under schemes like the
Feed-in Premium (FIP), evaluating the feasibility of these systems has become increasingly important. We formulate a linear
programming model that optimizes power allocation among self-consumption, grid purchase, and battery operations under
commercial electricity tariffs including demand-based basic charges. Analysis of 90 cases demonstrates that the net-benefit-
maximizing configuration is 20 kW without battery storage at an FIP premium of 0 JPY/kWh, and 50 kW without battery
storage at premiums of 3 and 5 JPY/kWh. While battery storage improves greenhouse energy self-sufficiency and
environmental performance, it introduces an economic trade-off under current high equipment costs. In conclusion, optimal
system design requires a precise capacity balance among greenhouse demand, solar generation, and storage, and future research
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will explore thermal storage as an alternative load-shifting strategy.
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