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Research and Development Themes

- FY2025 Research and Development Program for Promoting Innovative Energy and Environmental

Technologies Through International Collaboration

Theme 1

International Joint Research and Development to Advance
Underground Investigation and Analysis Methods for Further
Implementation of Geothermal Power Generation

Related National
Policies

Environment Innovation Strategy
(2) Supercritical geothermal systems

Green Growth Strategy Through Achieving Carbon Neutrality in 2050
(1) Offshore wind, solar and geothermal industries (next-generation
renewable energy)

Theme Selection
Rationale

Geothermal power generation has the potential to be a stable baseload
power source as it is not affected by weather or other natural conditions.
To increase the use of this energy source, it is important to maintain a
balance between the sustainable use of geothermal resources and the
conservation of hot spring resources. There are also lofty expectations
for the further promotion of future generations of geothermal power. This
includes supercritical geothermal power generation, which uses
underground water under super-high temperature and pressure
conditions. At the same time, obtaining underground investigation and
analysis data requires an enormous amount of time and money, which
hinders progress in revealing underground structures. Considering the
extremely high cost of accessing geothermal resources, it will be
beneficial to conduct this research and development through
international cooperation while sharing underground investigation and
analysis data.

Topic Examples

- Determination of subcritical and supercritical geothermal fluid
properties and evaluation of reservoir characteristics

- Further understanding of the relationship between shallow hot spring
aquifers and deep geothermal reservoirs

Theme 2

International Joint Research and Development of Technologies to
Convert Underutilized Biomass Resources Into High-Yield Carbon
Feedstocks

Related National
Policies

Bioeconomy Strateqgy
Green Growth Strateqy Through Achieving Carbon Neutrality in 2050
(9) Food, agriculture, forestry, and fisheries

Theme Selection
Rationale

The transition to a decarbonized, renewable energy system is underway
around the world using solar power, wind power, and battery storage. At
the same time, the use of carbon in aviation fuel, plastics, and coke for
steelmaking is simply unavoidable, so there is a need for more effective
use of biomass, not only as an energy source but also as a carbon
feedstock. Therefore, it will be beneficial to shed light on the
underutilized biomass resources, which are abundant in Southeast
Asian countries, and develop technologies to convert them into high-
yield carbon feedstocks in a format of international joint research and
development with local organizations. This will also help secure




feedstocks for the future. For example, high water-content palm
residues will be an appropriate R&D topic for this program if innovative
ideas are proposed to improve the cost and energy efficiency of the
residue drying process.

Topic Examples

- Development of a carbonization device for palm residues that
eliminates the need for drying pretreatment

Theme 3

International Joint Research and Development on Innovative
Hydrogen Production, Transportation, and Storage

Related National
Policies

Environment Innovation Strategy
(7) Production: CO2-free hydrogen production cost reduced to 1/10
(8) Storage & transportation: compressed hydrogen, liquefied
hydrogen, organic hydride, ammonia, and metal hydride

Green Growth Strategy Through Achieving Carbon Neutrality in 2050
(2) Hydrogen and fuel ammonia industry

Theme Selection
Rationale

Hydrogen is a key technology for carbon neutrality that is widely used in
power generation, industry, transportation, and other areas, and Japan
is ahead of other countries in many hydrogen technologies. However, it
is also true that Europe, the United States, China, and other countries
are taking advantage of huge public and private sector budgets,
abundant renewable energy sources, CCS infrastructure, and other
resources to promote research and development in a more intensive
and focused manner. To ensure an adequate supply of hydrogen to
meet Japan’s future needs, cooperation with overseas companies and
institutions will be essential. International joint R&D will also be effective
in maintaining and enhancing Japan’s competitive edge, especially in
fundamental, non-competitive areas.

Topic Examples

- Development of integrated systems of variable renewables, hydrogen
production, and hydrogen carrier conversion and transportation, and
technology development of individual devices

- Development of efficient systems to transport and store hydrogen
carriers

- Development of hydrogen production that can operate with variable
renewable energy

Theme 4

International Joint Research and Development of Structural
Bonding Technology to Achieve Automobile Weight Reduction and
Resource Recycling

Related National
Policies

Environment Innovation Strategy
(13) Expansion of electrification of vehicles and aviation, including
high-performance storage batteries, and significant improvement in
environmental performance

Green Growth Strategy Through Achieving Carbon Neutrality in 2050
(5) Automobile and battery industries

Theme Selection
Rationale

To reduce CO; emissions from automobiles to achieve carbon neutrality
by 2050, it is essential to reduce the weight of automobiles, which is
now accelerating the use of multiple materials for car bodies. While the
main issue in achieving this is to ensure high strength and long-term
stability in structural bonding, there has also been a social demand for
resource recycling in recent years. For these reasons, the development
of structural bonding technology that enables high-strength body




materials to be easily disassembled and reused is now being awaited.
From this perspective, it is necessary to review existing bonding
technology and then develop technologies that can meet both the
strength and long-term stability required for multi-material bonding and
use in automobile structures and the easy disassembly and reuse for
resource recycling of auto body parts.

Topic Examples

- Development of interface design and formation technology for easy-
to-disassemble adhesives that enable recycling of auto body parts

- Development of adhesive technology and tools for easy disassembly
to realize auto body recycling

Theme 5

International Joint Research and Development of Power Device
Substrates With Excellent Optical Responsivity for High-Voltage
High-Speed Switching

Related National
Policies

Environment Innovation Strategy
(6) Highly-efficient and low-cost power electronics technology
Green Growth Strategy Through Achieving Carbon Neutrality in 2050
(6) Semiconductor/information and communication industries

Theme Selection
Rationale

To achieve carbon neutrality by 2050, more wind and solar power must
be installed. The use of these inevitably variable power sources requires
improved power control performance, including power flow control and
control of batteries and other grid-connected devices. Achieving this
improvement requires faster on/off switching of power transistors
capable of high voltage tolerance. However, a significant issue with
switches using conventional electrical signaling is how to manage the
electromagnetic noise that increases as switching speed increases.

As a radical solution to this problem, this theme focuses on
photoconductive semiconductor switches (PCSS), which require the
development of a semi-insulating substrate with properties suitable for
PCSS that are different from those of optical devices or conventional
power devices. Therefore, it will be beneficial to conduct development
with overseas research institutions that are at the forefront of this field.

Topic Examples

- Clarification of the properties of substrates for optically driven power
devices that enable high-voltage tolerance and high-speed operation
and the development of manufacturing technology




