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i __ This study provides an in-depth analysis of the economic impact of renewable
energy integration in the Japanese electricity market. It reveals the heterogeneous effects of

solar power proliferation, where residential electricity prices increase while commercial and
industrial sectors see cost reductions. The research identifies the impact of “duck curve® and "peak
shifting” phenomena on electricity pricing and highlights the stabilizing role of pumped hydro
storage (PHS) in price regulation. The findings suggest the complexity of renewable energy

integration on market price dynamics and the importance of policy interventions for market fairness
and sustainability.
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Figure 1 The Duck Curve Phenomenon from 2016 to 2022 in Kyushu
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