IN THE AFTERMATH OF THE FUKUSHIMA DISASTER, CAN CLEAN ENERGY BE SUSTAINABLE IN JAPAN?
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Overview
Nuclear energy has been the core source of low-carbon power generation in Japan for some years now. However, the 2011 Fukushima nuclear meltdown robbed the country off her main source of ultra-low power supply. In the event of the Fukushima disaster, issues and debates have been raised on the continuity of nuclear-based energy in Japan. With increased opposition from the citizens towards the use of nuclear power, the Japanese government was forced to shut down all its nuclear power plants (NBR 2012). The situation has caused a large gap in Japan’s energy supply mix, which would most likely result in a boost to renewable energy sources and carbon capture and storage (CCS) technologies so as to meet existing CO2 reduction goals of 25% by 2020 (CRIEPI 2011). The research study examined different pathways by which the government of Japan could adopt to meet its clean energy needs. The study also examined the demand and supply gap in Japan’s electricity output and how the gap can be met by fossil fuel and renewable energy. 

Methodology

Using the Long-range Energy Alternatives Planning System (LEAP) model, the best combination of electricity generation inputs that would meet energy demand and also deliver the lowest power generation emissions were selected. The scenarios considered were the Business as Usual scenario (post Fukushima energy supply without nuclear), the optimization (CCS Coal) scenario (i.e. power generation technologies optimized with the installation of CCS technology in coal plants), and the optimization (Coal) scenario (i.e. power generation technologies optimized without the installation of CCS technology in coal plants). Closely examining Japan’s pre and post Fukushima incident energy policy, mitigation options to cover for the gap such as relying on fossil fuels imports especially natural gas and investing in renewable energy technology were analysed.

Results 
Scenarios of optimisation with CCS and without CCS were established, and the results compared with the Business as Usual scenario. The results of the analysis were based on parameters derived from LEAP and they included demand, transformation, resources and the environment. The results were also based on Japan’s energy policy, which centered on energy security, assuring environmental compliance, and energy supply efficiency. Emissions under the optimized (CCS coal) scenario were 70% lower than that of the BAU scenario.  Transformation output for the optimized (CCS coal) scenario was 5% more than the BAU scenario. Primary resources requirement for the optimized (CCS coal) scenario was 6.3% lower than the BAU scenario. Energy demand for the three scenarios remained the same. The power generation mix for the optimized (CCS coal) scenario is as follows: CCS coal (44.6%), oil (6.8%), natural gas (28.3%), hydro (9.8), and other renewables (10.5%).
Conclusion
The paper concludes that clean energy can be sustainable in Japan by technological boost in alternative sources of energy other than nuclear. It further states that the most favorable option for the Japanese government is to employ the generation mix presented under the optimization (CCS Coal) scenario as it meets demand, transformation, resources and environmental conditions.
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