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Abstract
This study analyzes the effect of a change in the structure of Japanese power supply, which
disaggregates the power sector based on the GTAP-E model framework. We also discuss the update of
the GTAP-E-Power model database from GTAP 9.0 to GTAP 10.0. The study further analyzes the impact
of a change in the power structure on Japan’s macro-economy, the power sector, and industry by
comparing the results of four scenarios. In our simulations, which are divided into two periods, shocks are
introduced to the growth rate in real GDP, the labor force, the population, and Japanese zero-emission
power supply. First, simulations from 2014 to 2018 are performed to update the GTAP-E-Power database.
Next, simulations from 2019 to 2030 are performed for policy scenarios with different growth rates of
zero-emission power supply in Japan.

The simulation results show that with the same growth rate of zero-emission power supply as the
Sustainable Development Scenario of the World Energy Outlook 2019, the share of zero-emission power
supply in Japan in 2030 will be close to the government’s target. The simulation results show that an
increase in zero-emission power supply would have a positive effect on the Japanese economy.
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Figure 1

Total power generated in Japan from 2010 to 2018 (�scal year, 100 million kWh

Figure 2

Share of zero-emission power in Japan from 2010 to 2018 (�scal year, percentage

Figure 3

Standard GTAP production structure Source: Burniaux and Truong (2002, Figure 15, p. 30).
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Figure 4

GTAP-E production structure Source: Burniaux and Truong (2002, Figure 16, p. 31).
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Figure 5

GTAP E capital energy composite structure Source: Burniaux and Truong (2002, Figure 17, p. 31).

Figure 6
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Nested electric power substitution in GTAP E Power Source: Peters (2016b , Figure 2, p.

Figure 7

Power supply con�guration in 2030 (percentage) Source: the authors.

Figure 8

Power supply con�guration in 2030: Zero-emission power and other power (percentage) Source: the
authors
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Figure 9

Impacts on Japan’s industrial output: annual growth rate of non-power sectors from 2026 to 2030
(percentage) Source: the authors.

Figure 10

Impacts on Japan’s exports by commodity: annual growth rate from 2026 to 2030 (percentage) Source:
the authors.



Page 8/8

Figure 11

Impacts on Japan’s imports by commodity: annual growth rate of non-power sectors from 2026 to 2030
(percentage) Source: Authors.


