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Toward rapid urban decarbonization
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In 2022, IPCC sixth assessment reports (AR6) were published, showing that climate change has intensified. To halt global warming within 1.5C, we
must achieve net-zero emissions by 2050, which means we have no time left today. Because solar and wind power is increasingly cheaper than fossil
fuels, renewable energy is key to removing fossil fuels as an energy source. In addition, by using electric vehicles (EVs) as a battery for variable
renewable energy, it is possible to reduce CO, emissions in an economically efficient way. Therefore, we have been working on research using rooftop
photovoltaic (PV) and EV (SolarEV City Concept) for urban decarbonization. In 2023, we published our results of the analyses for decarbonization on
South Korean cities, Shenzhen, and Jakarta. In addition, we analyzed all the local municipalities in Japan.
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Solar EV city concept
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Fig. 1 Analyzed Korean cities.
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Fig. 2 CO: emission reduction by rooftop PV and EV in Korean Cities.

T3 B B M OHB R OB
Rooftop area per capita (m2/person)

[=]

batteries as PV storage, we could supply 53-95% of the electricity
demand for each city. It was also found to reduce CO, emissions by 54—
95%. It can also lead to a 26—41% reduction in energy costs.

Solar EV Cities in Korean cities and
Shenzhen China

In collaboration with Seoul National University, we also analyzed
several Korean cities. Cities in South Korea have many high-rise
buildings such as apartments and condominiums, unlike Japanese
houses and low-rise buildings. In other words, when using PV generation
combined with EVs, power that can be supplied to the target city is
limited. However, because Jeju Island has many low-rise buildings, the
effect of PV generation combined with EVs is high, similar to regional
cities in Japan.

Shenzhen is the third largest economic city in China. Our laboratory
analyzed Shenzhen through joint research with researchers from the
Harbin Institute of Technology Shenzhen. Shenzhen, like South Korean
cities, has limited power supply from rooftop PV and EV, but it was
found that about 42% of CO, emissions from electricity and automobiles
could be reduced. Shenzhen has already electrified all public buses and
taxis. To realize the SolarEV City concept in Shenzhen where major
Chinese high-tech companies are headquartered, it is necessary to
continue research in collaboration with companies.

Associate Professor Kobashi visited Seoul National University in
December and exchanged opinions with Associate Professor Kang’s
research group. In September 2022, Graduate School of Environmental
Studies (GSES) signed an MOU with the graduate school.
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Fig. 3 CO: emission reduction in Shenzhen, China
by “Base”, “PV only”, and “rooftop PV and EV”.
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