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Governing energy strategies and the diffusion
of new low-carbon technologies
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Our lab is carrying out challenging research on environmental and global issues related to energy and natural resources using approaches that extend

beyond classical academic fields of natural and social sciences. We conduct studies of renewable energy, hydrogen energy, fuel resources, metal resources,

and resource recycling. Carrying out analyses from multiple perspectives between technology and society, we seek to generate knowledge to contribute to

a society built on sustainability and sufficiency.
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Fig.1 Electric bus in Shenzhen, China
Senboku City, Akita

Fig.2 Bird's eye view of Tamagawa hot spring site,

Hydrogen mobility for a sustainable society

We conduct international and domestic research into how different
governance approaches (including policies, laws, regulations, business
models, industry rules etc.) can help to accelerate the production and
diffusion of hydrogen technology. This year we focused especially on
transport applications, including passenger vehicles and buses in Japan,
California and Germany.

In February 2020, one member was fortunate enough to be able to visit
California for field research before the COVID-19 pandemic to meet with
stakeholders in academia (University of California, Davis), government
and industry. Interviews were conducted to obtain information on the
governance strategies used in California to accelerate the production and
adoption of fuel cell passenger vehicles, buses and trucks. One interesting
finding was that the market is not growing as quickly as hoped. This
situation is the result of two situations: First, the limited supply of vehicles
(which are currently only made by Asian companies—Toyota, Honda and
Hyundai), and second, the limited availability of refueling stations, which
is hampering the speed at which automakers can produce and supply
vehicles to California.

We also continued this research in Germany. We used a quantitative
survey and interviews to elicit the judgment of experts about the most
important factors driving or blocking the development of fuel cell mobility
in Germany. Like in California, the limited supply of vehicles was again
found to be a large problem. There is an urgent need for German automakers
to produce fuel cell vehicles to increase the supply in Germany and other
countries.

Fig.3 SDGs lecture for primary and middle school
students in Tamagawa Onsen
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Fig.4 Geological survey for
geothermal resources

Fig.5 H: production (bubbles) using waste Al chips and
Tamagawa hot spring water

Local Energy Initiatives:
Geothermal, Hydrogen, CCUS and Society

Although Japan has the third largest geothermal potential in the world, the
use of this energy for electric power generation is trailing behind other
countries. Meanwhile, direct use of geothermal heat energy is also rare. In
fact, the most familiar application for Japanese people is limited to hot
springs (onsen). In this lab, we are conducting hydrogen production by
using waste aluminum and acidic hot spring water. Fields experiments at
the Tamagawa Hot Spring in Senboku City, Akita, have been successfully
performed. We study future energy systems with utilization of local
resources for a sustainable society, and we also carry out cutting-edge
research on future energy systems.

In another area of research, it is getting more urgent than ever to efficiently
reduce atmospheric CO; since global warming is accelerating. Therefore,
we are also trying to develop new CO, mineralization systems with efficient
CO, utilization and valuable products formation under moderate and
alkaline conditions. The new CO, mineralization systems are expected to
effectively reduce CO, emissions.

Research Topics in 2020

* Analysis of social acceptance of geothermal energy

* Hydrogen production by using waste aluminum and hot spring

* CCUS (Carbon Capture, Utilization and Storage) and hydrogen
production by ultramafic rocks-fluid interaction

* Geothermal energy system in subduction zone and supercritical
geothermal energy

* Al for historical tsunami deposits identification (disaster science)

Field Survey

* Historical tsunami deposits (Noda, Iwate)

* Geothermal exploration (Yuzawa, Akita)

* Social survey for analysis of SLO of geothermal energy
(Tsuchiyu Hot Spa, Fukushima)

Fig.6 Historical Tsunami deposit in Noda, Iwate
Prefecture (Al techniques development for the
discrimination of Tsunami deposit)
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