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Overview and Future Research Prospects of

Japan's New Material Industry

Date: Thursday, June 6, 2024

Japan, as a country with scarce resources, has long been dependent on energy, leading to
substantial research and development investments in the new energy sector. Despite multiple
adjustments to its energy structure, the significant investments in wind, solar, hydrogen, and
nuclear energy have not yielded proportional returns. Most importantly, the lack of energy
resource endowment has kept Japan reliant on imported energy. To achieve its goal of carbon
neutrality by 2050, Japan must quickly identify the correct and efficient path for new energy

development.

Green Growth Strategy: The "Green Growth Strategy" released in 2020 set a clear target for
carbon neutrality by 2050. Covering fourteen key areas, including hydrogen, wind, and solar
energy, the strategy aims to drive the development of a low-carbon economy through

technological innovation and policy support.

Energy Crisis Drive: The two oil crises in the 1970s had a profound impact on Japan,
prompting increased research and development investments in new energy by the government
and businesses. The crises highlighted the risks of over-reliance on fossil fuels and spurred

Japan to explore a more diversified energy structure.

Impact of Nuclear Accidents: After the Fukushima nuclear disaster in 2011, Japan's energy
policy underwent a major shift, further promoting the use of renewable energy. The
uncertainty and risks associated with nuclear energy have led to a reassessment of energy

security, emphasizing the development of low-carbon and sustainable energy resources.

Anxiety from Energy Transition Regression: Since the Fukushima nuclear disaster, Japan
has experienced a new energy transition, marked by a renewed heavy reliance on oil and gas.
Data from the Institute for Sustainable Energy Policies (ISEP) shows that in 2022, renewable
energy accounted for 22.7% of Japan's total domestic electricity generation, up from 22.4% in

2021, with nuclear energy at 6.2% and fossil fuels at 72.4%, an increase from the previous
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year. In contrast, many European countries had renewable energy generation ratios exceeding

40%.

Energy Basic Plan: The Japanese government has frequently adjusted the goals and
directions for new energy development in its Energy Basic Plan. The latest plan proposes that
by 2030, the share of fossil fuels in Japan's energy mix will be around 40% (liquefied natural
gas at 20%, coal at 19%, and oil at 2%), with 36% to 38% of electricity coming from clean
energy sources. This target necessitates a significant increase in the generation of solar, wind,

and other renewable energies.

Subsidies and Incentive Measures: During the phase of vigorously promoting the
photovoltaic industry, the government introduced a series of subsidies and incentive
measures, such as the feed-in tariff (FIT) system for solar power generation, which has

facilitated rapid growth in renewable energy projects.

Through years of development, Japan's new energy technology has taken a leading

position globally.

Solar Photovoltaic Power Generation: Japan's photovoltaic industry holds a significant
place globally. Research directions include improving the efficiency of photovoltaic cells,
reducing production costs, and developing new materials like organic photovoltaics and
perovskite solar cells. Companies such as Kyocera, Sharp, and Panasonic are at the forefront

of photovoltaic technology, continuously advancing technological innovation.

Wind Energy: The development of onshore and offshore wind power runs concurrently. The
focus of research is on enhancing the reliability and efficiency of wind turbine units,
especially the development of offshore floating wind power technology. Japan's geographical
conditions are conducive to the development of offshore wind power, and several

demonstration projects have already begun operations.

Hydrogen Energy: As an essential component of future energy, hydrogen energy is highly
valued in Japan. Research encompasses the development of hydrogen production, storage,
transportation, and fuel cell technology. Companies like Toyota and Hitachi have made

significant progress in hydrogen fuel cell vehicles and related infrastructure.
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Biomass Energy: Research concentrates on improving the utilization efficiency of biomass
energy and developing new biomass conversion technologies such as pyrolysis and biomass
fuel cells. Biomass power plants have been promoted in rural areas of Japan, utilizing

agricultural and forestry waste for power generation.

Geothermal Energy: With abundant geothermal resources, Japan focuses on developing
efficient geothermal power generation technology and reducing environmental impact.
Geothermal resources in Japan are mainly concentrated in volcanic areas, where several

geothermal power stations have been established.

Japan actively establishes national institutions in new energy R&D and promotes

international and academic-enterprise cooperation.

National Research Institutions: Institutions such as the New Energy and Industrial
Technology Development Organization (NEDO) and the RIKEN have played a significant role
in the R&D of new energy technology. NEDO has funded multiple key technology R&D

projects, promoting the commercial application of new energy technology.

University-Enterprise Cooperation: For example, universities like the University of Tokyo
and Kyoto University collaborate with enterprises to jointly advance the research and
industrialization of new energy technology. The close cooperation between academia and

industry facilitates the transfer and application of technological achievements.

International Cooperation: Japan actively participates in international cooperation, such as
joining the International Energy Agency (IEA) and various bilateral and multilateral
cooperation projects, sharing and introducing advanced new energy technologies. Cooperation
projects with European and American countries cover technology R&D, policy exchange, and

market promotion.

Japan continuously plans the integration of industry, academia, and research in its

research.
Market Development: Japan's new energy market is gradually expanding, especially in

photovoltaic power generation and hydrogen energy applications, where market demand is

continuously growing. In recent years, with the decline in technology costs and the increase in
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policy support, the investment and number of new energy market projects have significantly

increased.

Industrial Chain Layout: From raw material supply, manufacturing to application services,
Japan has formed a relatively complete new energy industry chain. Enterprises have
developed competitiveness in technology R&D, equipment manufacturing, and project

implementation.

Demonstration Projects: Such as the "Regional Decarbonization Pioneer Area" project,
which includes: setting up rooftop photovoltaic equipment for self-generation and self-use,
symbiotic renewable energy generation models (such as agricultural), promoting
comprehensive energy conservation for public facilities, and popularizing electric
vehicles/hybrid vehicles. Demonstration projects show the possibility and effect of
comprehensively applying various new energy technologies. Such demonstration zones not
only promote the application of technology but also provide valuable experience for policy

formulation and market promotion.

Technical Challenges: These include improving energy conversion efficiency, reducing
costs, and solving energy storage issues. Efficient, low-cost energy storage technology

remains a bottleneck in limiting the large-scale application of renewable energy.

Policy Support: More stable and long-term policy support is needed to promote the
continuous innovation and market application of new energy technology. Policy uncertainty

may affect investor confidence and market development speed.

Environmental Impact: While developing new energy, attention should be paid to
environmental protection to avoid new environmental problems. For example, large-scale

solar and wind power projects may impact the local ecological environment.

Looking to the Future: The research trajectory of Japan's new energy industry reflects its
comprehensive efforts to tackle energy crises, nuclear accidents, and environmental
challenges. Through the joint efforts of the government, research institutions, businesses, and
international cooperation, Japan has made significant progress in various fields such as solar,
wind, and hydrogen energy. In the future, with continuous technological breakthroughs and
ongoing policy support, Japan is expected to play a more important role in the global new

energy market, promoting global energy transformation and sustainable development.
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Based on Japan's goal of rapid breakthroughs in the new energy industry, our
organization is committed to building a monitoring system for the basic degree of
achievement of Japan's carbon neutrality target. We will monitor at a high frequency the
innovative operations and investment behaviors of the Japanese government and enterprises
on their path to achieving their zero-carbon goals. We will also closely monitor Japan's
cooperation with the Asia-Pacific region, Europe, and America in the new energy innovation
industry. Especially in the large industry of hydrogen energy manufacturing and application,
where Japan excels, we aim to identify potential directions and sub-industries for the future.
Alongside this, we will build and improve an industry enterprise database, and with the
support of Al algorithms, we will efficiently identify hidden alpha opportunities in the
industry. Leading with the new energy development direction, we will provide investors with

investment options in different economies that offer potential high returns.
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Appendix: Examples of Representative Enterprises in Japan's New Energy Industry

Solar Energy
Kyocera Corporation (Kyocera Corporation, 6971.T)
Kyocera has a long history in the manufacturing of solar cells and modules and is one of the

world's leading solar solution providers.

Sharp Corporation (Sharp Corporation, 6753.T)
Sharp is an important player in the solar industry, particularly with advantages in high-

efficiency solar cells and home solar systems.

Wind Energy
Toshiba Corporation (Toshiba Corporation, 6502.T)
Toshiba is actively investing in the wind power generation sector and provides related power

generation equipment and technical support.

Mitsubishi Heavy Industries (Mitsubishi Heavy Industries, 7011.T)
Mitsubishi Heavy Industries possesses significant technical strength in the design and

manufacturing of wind turbine units.

Hydrogen Energy
Honda Motor Co., Ltd. (Honda Motor Co., Ltd., 7267.T)
Honda is deeply involved in research on hydrogen fuel cell vehicles and is also dedicated to

the development of hydrogen fuel infrastructure.

Toyota Motor Corporation (Toyota Motor Corporation, 7203.T)
Toyota is one of the leaders in hydrogen fuel cell technology, and its Mirai model is a well-

known hydrogen fuel cell vehicle globally.

Electric Vehicles (EVs)

Nissan Motor Co., Ltd. (Nissan Motor Co., Ltd., 7201.T)

Nissan is a pioneer in the electric vehicle market, and its Leaf model is one of the world's top-

selling electric vehicles.

Panasonic Corporation (Panasonic Corporation, 6752.T)
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Panasonic is a leader in battery manufacturing and collaborates with Tesla to produce electric

vehicle batteries.

Integrated Energy Solutions
Hitachi, Ltd. (Hitachi, Ltd., 6501.T)
Hitachi has a broad business scope in renewable energy, smart grids, and energy management

systems.

Marubeni Corporation (Marubeni Corporation, 8002.T)
Marubeni is involved in numerous renewable energy projects worldwide, including solar and
wind power generation.

o
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