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Abstract

As global attention is increasingly focused on a decarbonized energy system, government of Japan has set a long-term
greenhouse gas reduction target of realizing a carbon-neutral energy system as soon as possible in the second half of the century.
Since some energy sectors such as industry and transport are heavily dependent on fossil fuels and face a difficulty in replacing
it with electricity, negative emissions technologies such as bio-energy with carbon capture and storage (BECCS) and CO: direct
air capture and storage (DACS) have been in the center of attention as a means of accomplishing the carbon-neutral energy
system. This paper presents the effect of the negative emission technologies on alleviation of CO2 abatement cost using a
bottom-up energy system optimization model which incorporates a high-temporal-resolution power sector. Seven scenarios for
a decarbonized energy system ranging from 80% to 100% CO:2 reduction in Japan are modelled for 2050. Simulation results
reveal that the use of BECCS could alleviate the CO2 marginal abatement cost in 2050 by ten thousand JPY per tonne of CO2
in 80% reduction scenario and the effect would grow as severer decarbonization targets are imposed. Furthermore, it is found

out that installing the negative emission technologies are vital to realizing more than 90% CO: reduction.
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