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Empirical analysis of risk premium in the Japanese electricity futures market

Takuji Matsumoto and Misao Endo

Abstract

As one year has passed since the start of the Japanese electricity futures market, this report analyzes its risk premium. After
discussing the logical background of the components of the risk premium based on the survey of previous researches, we
analyze the risk premium using the data in the electricity futures market of Tokyo Commodity Exchange (TOCOM) and provide
the interpretation from multiple perspectives.

The empirical results demonstrated that TOCOM's electricity futures have a significant positive risk premium overall,
similar to the results observed in the electricity markets of many countries, and the risk premium has relatively shrinked since
the start of futures market trading as corresponding to the improvement of inefficiencies. The risk premium tends to be higher
in the west area than in the east and in spring/fall than in summer/winter, which may suggest the existence of a risk premium
that responds to price fluctuations caused by photovoltaic power generation. However, the negative risk premium was observed
around summer, which may stem from the fact that the TOCOM’s futures market remains inefficient and does not reflect
prevailing prices.

For the spot price forecast, which is needed to measure the risk premium, we built a model focused on representing changes
in the supply and demand structure in recent years, and the estimation results revealed that the amplitude of temperature
sensitivity to spot prices is increasing year by year. Evidently, it is becoming more difficult to predict spot prices as the influence
of weather conditions becomes stronger, suggesting that the premium as compensation for bearing the spot price risk may

increase in the future.
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