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Evaluation of Power Generation Efficiency and Operational Stability of Film-Based Perovskite PV Modules
under Indoor Lighting
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Lightweight and flexible perovskite photovoltaic (PV) modules are attracting attention as next-generation PV modules with the potential to
improve power generation efficiency and contribute to the achievement of carbon neutrality.

Toshiba Corporation installed film-based perovskite PV modules at Wellness Smart City, a diorama exhibited at the Expo 2025 Osaka, Kansai
pavilion jointly created by lida Group Holdings Company Ltd. and Osaka Metropolitan University, in order to evaluate power generation efficiency
and operational stability underindoor lighting conditions. Tests were conducted on the PV modules under lighting environments simulating morning,
daytime, evening, and night conditions with different color temperatures and illuminance levels. The results showed that, although the dependence of
power generation efficiency onilluminance was generally similar across the test conditions, the absolute values of power generation efficiency differed
for each lighting environment. Under low light conditions, the power generation efficiency of film-based perovskite PV modules was approximately
three times higher than that of crystalline silicon PV module under the same conditions. We have also confirmed that no significant degradation

in power generation performance occurred and that no safety-related issues arose during the exhibition period, demonstrating that film-based

perovskite PV modules can operate stably under indoor lighting conditions.
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Overview of Wellness Smart City
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Installation of film-based perovskite PV modules on Wellness Smart
City
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Measurement locations and illuminance measurement scene
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Four lighting effects in Wellness Smart City
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Chromaticity diagrams for each lighting condition and example
relationship between illuminance and energy density under
daytime lighting
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Power generation efficiency ratios of film-based perovskite and
crystalline silicon PV modules under four indoor lighting conditions
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Percentage change of each parameter of film-based perovskite PV
modules before and after dust removal under four indoor lighting
conditions
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