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[Abstract]

Key Words: Carbon dioxide, Low carbon, Energy system, Feasible energy technology, GHG

An evaluation tool was developed to quantitatively discuss the future scenarios of energy
system in Japan. Feasibilities of energy technologies for future energy system was first
evaluated from the stand points of technological risks such as performance efficiency
against competing technologies, acceptability of consumers, safety during operation,
security of fuel and raw-material supplies. Energy demand side model was developed to
evaluate the impact of introducing the evaluated feasible technologies. Power generation
dispatch model developed in the preceding study was used updating the dataset for each
technology option. The contributions of the feasible energy technologies to the
reduction of GHG emissions during 2010 - 2050 were evaluated assuming a set of
scenarios regarding the technology options and social changes.

We have set a many set of scenario options such as: Nuclear power plants operations are
either a) re-started and decommissioned after 40 years or decommissioned after year
2012; annual GDP growth rate if 1% or 0% per capita. It was evaluated that emission
reduction of over 40% of GHG was possible by positive introduction of selected feasible
energy technologies. It was found that technology options such as recovery of
low-quality waste heats in industry, energy shift from heating oil to electricity for heating
in residential sector, introductions of next-generation vehicles in transportation sector can
largely contribute to the reduction of GHG emission. It was possible that introduction of
renewable energies of solar power of 150 GW and wind power of 64 GW reduced GHG
emission over 50%. When annual GDP growth rate of 0% per capita is assumed, over
60 % reduction of GHG emission was possible in Japan. It was concluded that by
appropriately selecting feasible energy technologies for introduction, we can design the

future energy system with low-carbon emission even nuclear power plants were shut down
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in future. However, it is noted that increase of electricity cost due to the escalation of
fuel prices should be countered in future. The developed tool can be used to evaluate the
future scenarios setting a variety of social and technology options.
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