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Toward rapid urban decarbonization
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In response to the increasing impacts of climate change, urban decarbonization has become ever more crucial. The IPCC Sixth Assessment Report

(ARG6) highlights the urgent need for rapid action and a transition to renewable
integrates rooftop photovoltaic (PV) systems with electric vehicles (EVs). In 2

energy. Our laboratory is advancing the “Solar EV City Concept,” which
024, through the Kyoto Miraimon Project, we evaluated the contribution

of community-scale PV + EV systems to decarbonization, demonstrating their potential to accelerate urban transitions. This achievement, published

in Technology in Society, was complemented by a strengthened research team,
new graduate students.

including Assist. Prof. Zhang, Specially-Appointed Prof. Naito, and four
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Solar EV city concept

The SolarEV City concept is an initiative aimed at building a sustainable
energy system and achieving urban decarbonization by installing PV
panels on city rooftops and utilizing EVs as energy storage batteries.
This concept enables a significant portion of a city's electricity demand
to be met through renewable energy. Specifically, it envisions installing
PV panels on 70% of urban rooftop areas, converting all passenger
vehicles to EVs, and utilizing half of their battery capacity for energy
storage. Through this system, it is possible to meet 53% to 95% of urban
electricity demand while significantly reducing CO, emissions.

By combining PV and EV technologies, electricity generated by PV
during the day can be stored in EV batteries and supplied to homes and
buildings at night or during unfavorable weather conditions. This
approach improves energy self-sufficiency and serves as an emergency
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power source during disasters. From an economic perspective, the
combination of PV and EV technologies is expected to reduce energy
costs by 26% to 41% by 2030, thanks to declining technological costs.
This approach is particularly effective in regional cities with larger
rooftop areas per capita and higher vehicle ownership rates.

Kyoto Miraimon Project: The Challenge of
Decarbonizing Kyoto Through the SolarEV
City Concept

The paper titled “Facilitating a Carbon Neutral Transition in Kyoto:
Initiatives on Rooftop Photovoltaics Integrated with Electric Vehicles,”
published in Technology in Society in November 2024, discusses the
SolarEV City concept aimed at achieving a sustainable energy transition
in Kyoto. This concept promotes urban decarbonization by integrating
PV systems with EVs used as storage batteries. The study explores the
feasibility of deploying decentralized energy systems at the community
level through the Kyoto Miraimon Project, highlighting policy, technical,
and social challenges. The research demonstrates that up to 70% of
Kyoto's energy demand can potentially be met using the “PV + EV”
system, resulting in a 60—74% reduction in CO, emissions and a 22-37%
reduction in energy costs. However, the study emphasizes the importance
of addressing technical challenges, social acceptance, and the
development of policy frameworks. In Kyoto, where traditional
architecture is prevalent, landscape regulations pose challenges for PV
installation, necessitating the use of PV panels designed to resemble
traditional tiles. To overcome these constraints, researchers, local
governments, businesses, and NGOs are collaborating to propose
innovative business models and policies. The paper also highlights the
need to build a social platform through cooperation between governments,
universities, and industries. This platform is expected to play a critical
role in aligning stakeholder goals and promoting the adoption of
innovative technologies. Kyoto’s case serves as a valuable example of
how decarbonization can be applied to other cities in Japan and abroad.
The study concludes that accelerating sociotechnical transitions requires
robust policies, governance, technological innovation, and community
collaboration.
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