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IR Seminar
Toray Group’s Initiatives Toward Realization of a Hydrogen Society

Hydrogen Is the Key to Fulfilling Carbon Neutrality

In 2050, in the world that has achieved carbon neutrality, the 
primary energy source will have completely shifted from fos-
sil fuels to wind, solar, and other forms of renewable energy. 
Moreover, hydrogen will have come to play an important role as 
a source of clean power, a carrier of clean power, and as a form 
of secondary energy.

 Already, the trend toward real-world implementation of clean 
hydrogen is spreading among countries across the globe, with 
the number of related projects exceeding 1,000 and amounting 
to a total investment of ¥45 trillion. Over the coming decade, 
real-world usage will progress centered on green hydrogen, 
which is produced by water electrolysis using renewable energy, 
where replacement of existing demand for ammonia and other 
raw materials will begin. Following on this, new demand will 
emerge as each sector begins to convert to hydrogen use, after 
which up-scaling and cost reductions are expected to progress. 
The hydrogen society will then enter a period of rapid expan-
sion, driving the hydrogen market to a scale of 500 million tons 
per year in 2050, five times of its size today. Green hydrogen is 
expected to account for 80% of the total.

Developing and Manufacturing a Wide Range of 
Core Materials Used throughout the Hydrogen Supply Chain

The feature of Toray’s hydrogen-related businesses is the 
range of products it offers across the entire supply chain, from 
production to transportation, storage, and use. For example, 
Toray’s carbon fibers are required for the wind power used 
to generate green electricity employed to produce hydrogen, 
while its water treatment membranes are used to produce 
water that serves as the raw material. The water electrolyzers, 
which are expected to expand in the future, include alkaline 
(ALK) and polymer electrolyte membrane (PEM) types. Toray 
is working to apply its core materials such as diaphragms, 
polymer electrolyte membranes, catalyst coated membranes 
(CCM), electrodes, subgasket films for these electrolyzers. In 

regard to hydrogen transportation and storage, Toray provides 
carbon fibers and plastic liners of which high-pressure tanks 
are made, while in terms of use it delivers the core materials 
that are similar to those used in fuel cells.
 The primary driver for expansion of green hydrogen is reali-
zation of parity pricing (pricing that can compete with existing 
fuels). As part of its efforts to realize a hydrogen society, Toray 
therefore provides advanced materials as solutions that facil-
itate the answers to the challenge of increasing the availabil-
ity of lower cost clean hydrogen to a wide range of customers 
throughout the supply chain.

The Group held an IR Seminar titled “Toray Group’s Initiatives  Toward Realization of a Hydrogen Society” on September 5th, 
2023. In this event, these three speakers gave presentations: Satoru Hagiwara, Executive Vice President and Representative 
Member of the Board, Keisuke Ishii, General Manager, Torayca Division, and Kozo Takahashi, General Manager, HS Division. 

Satoru Hagiwara
Executive Vice 
President and 
Representative 
Member of the Board, 
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Newly establishing the Environmental Solutions Department within the Corporate Marketing Planning Division
Under the Toray Group Sustainability Vision, Toray Group is engaged in group-wide initiatives 
geared toward combating climate change and promoting a circular economy. In June 2022, the 
Group established the Environmental Solutions Department within the Corporate Marketing 
Planning Division to serve as the headquarters for using the strengths of the Group’s businesses 
to their fullest through an approach to marketing and supply chain management that cuts across 
its businesses. In working toward the realization of a circular economy, the Group must tackle 
issues in its Fibers & Textiles, Resins, Films, and other business divisions, while at the same time 
charting the optimization of group-wide policies for polyester, nylon, and other polymers on an 
individual basis. The primary mission of the Environmental Solutions Department is to build a value 
chain that straddles each department regarding issues involved in securing resources for recy-
cling, developing technologies, and commercialization, and to realize systems that connect the 
value chain to revenue and profits. At the same time, the Group launched the Circular Economy 
Subcommittee led by the Executive Vice President in charge of Marketing & Sales to debate pol-
icies involving Toray initiatives for a circular economy. The subcommittee has been working to 
achieve the targets raised by the Group for 2030, namely a revenue target of ¥400 billion for prod-
ucts that facilitate sustainable, recycling-based use of resources and production, and a target of 
20% for the percentage of raw materials sourced from recycling used in Toray core polymers*1.
*1 The ratio of PET and nylon polymer raw materials sourced from recycling, derived from biomass, or produced with CO2 recycling.

Yuriko Teshigawara
General Manager,
Environmental Solutions 
Department

Initiatives for Global Environmental Issues

 In addition, the Group also switched all power consumed 
by Toray’s headquarters to 100% renewable energy starting in 

April 2022. This move has reduced greenhouse gas emissions 
by an estimated 1,500 tons-CO2 annually on a global basis.

Energy Conservation Measures
Toray is vigorously working on energy conservation activities 
with the goal of reducing its per-unit energy consumption*1 
by 2% annually. Although energy consumption declined 5.9% 
in FY 2022 as a result of promoting greater energy consump-
tion efficiency and reducing waste and loss, per-unit energy 
consumption worsened 6.9% due to a decline of 12.0% in 
production volumes. Meanwhile, compared with FY 1990, the 
baseline year for reductions in per-unit energy consumption, 
this is an improvement of 14.6%.
 Toray Group organizes energy conservation teams to help 
carry out annual energy conservation diagnostics at plants in 
Toray and its group companies around the world. In FY 2022, 
the Group conducted these activities at five of Toray’s plants, 
three group company plants in Japan, and four group company 
plants around the world. The energy savings thereof effectively 
reduced greenhouse gas emissions by more than approxi-
mately 10,000 tons-CO2 per year. *1 Energy consumption per converted production volume

*2 The energy consumption shown in this graph does not include renewable energy.

Biodiversity Initiatives
Next to the issue of climate change, the issue of biodiversity 
preservation has been a major focus of the international com-
munity in recent years. Biodiversity forms the basis of natural 
capital such as water, air, plants, animals, and minerals that 
are indispensable to human society. Climate change caused 
by human activities, depletion of natural resources, ecosystem 
destruction, and species extinction are causing biodiversity 
loss to occur at an alarming rate, making it a serious problem 
facing humankind. This has sparked an international discussion 
about the importance of taking a nature positive approach to 
stopping and reversing biodiversity loss.
 Toray Group views conservation of biodiversity as a critical 
global environmental issue which is as just important as reduc-
ing greenhouse gas emissions. Toray is contributing to the bio-
diversity conservation and nature positive approach through its 
business activities. This includes water treatment technology 

to produce reliably safe drinking water, water conservation 
through the reuse of treated wastewater, and air purification 
using filter-related materials.
 The Group also uses environmental assessment check-
lists to conduct safety reviews for all products and to carry 
out environmental risk investigations before making capital 
investment. The checklists enable the Group to ensure that 
it is not exceeding legal limits on regulated substances con-
tained in exhaust gas, wastewater, and waste from manufac-
turing. When assessing new land use, the checklists cover 
items related to biodiversity, including regulations at produc-
tion bases, the necessity for surveys on rare species, and any 
requests from citizen groups, among other considerations. 
Through these efforts, Toray strives to assess its impact on 
biodiversity and help build a sustainable world.
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Initiatives of Torayca & Advanced Composites Division

Anticipating Dramatic Growth in Demand for High-pressure Gas Tanks and 
Gas Diffusion Layer (GDL) for Fuel Cells 
Toray’s carbon paper (CP) is used as porous transport layers (PTLs) for the water electrolyzers that 
produce hydrogen, while high-pressure gas tanks reinforced with carbon fiber are used for hydro-
gen refueling stations, hydrogen transport trailers, and fuel cell vehicles. Moreover, CP and the 
gas diffusion layer (GDL) made from CP play an important role as electrode substrate for fuel cells.
 In particular, fuel cell vehicles are considered to be advantageous for large trucks and other 

commercial vehicles that travel long distances 
because they offer better payloads and range than 
battery EVs. Likewise, the Group anticipates signif-
icant growth in demand for carbon fibers used in 
high-pressure hydrogen gas tanks starting in 2026. 
Specifically, the demand for carbon fibers for high-pressure gas tank applications, 
including those used for natural gas, is expected to expand at an annual growth 
rate of 42% until 2025, whereas the demand for these in 2030, when hydrogen 
gas tank applications will fully take-off, is expected to quadruple that of 2025.
 Moreover, the demand for CP and GDL used in polymer electrolyte mem-
brane (PEM) type water electrolyzers and fuel cells is also growing. This area is 
expected to expand rapidly, with demand in 2030 increasing 3.5-fold compared 
with 2025. Boasting a leading share of the industry, Toray’s GDL has superior 
features compared with those of competing manufacturers, in terms of gas per-
meability, water transportation characteristics, high conductivity, high strength, 
and high surface quality. Thereby it contributes to the higher output, longer life, 
and improved safety of fuel cell vehicles.

Initiatives of HS Division

Working to Capture the Growth of the Hydrogen Society through 
Hydrocarbon (HC) Electrolyte Membranes
The HS Division offers the core components that are shared by water electrolyzers, hydrogen 
compressors, and fuel cells, namely electrolyte membranes, catalyst coated membranes (CCMs), 
and membrane electrode assemblies (MEAs) made by laminating a gas diffusion layer onto a 
CCM. Moreover, it is responsible for Greenerity (Germany) and Yamanashi Hydrogen Company 
(YHC). Along with establishing the basic concept of hydrocarbon (HC) electrolyte membranes 

at its laboratories, Toray acquired Greenerity and has 
since incorporated its CCM/MEA production technol-
ogies. Later on, it demonstrated this technology as 
part of a national project, entered a partnership with 
Siemens Energy, and established the HS Division as 
a new profit center in June 2022.
 Leveraging proprietary polymer design, precision polymerization, and nano-
level structure control technologies, Toray conceived of HC electrolyte mem-
branes, which contribute to significant performance improvements for PEM-type 
water electrolyzers with superior adaptability to renewable energy power 
sources. As the use of renewable energy progresses in the future, the ratio of 
PEM-type electrolyzers using HC electrolyte membranes will rise compared to 
existing alkaline-type water electrolyzers, and are therefore expected to account 
for 50% of the market by around 2030. The electrolyte membrane market will 
also grow significantly along with the increase, and is expected to reach a mar-
ket scale of around ¥160 billion annually in 2030, of which the Group intends to 
capture a major portion using Toray’s proprietary HC electrolyte membranes.

Kozo Takahashi
General Manager,
HS Division

Keisuke Ishii
General Manager, 
Torayca Division
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Converting Toray’s Proprietary Technologies and Strengths into Customer Value

Toray develops the core materials that will support a hydro-
gen society by leveraging its key polymer and process-
ing technologies, thereby providing these materials with an 
advantage in terms of its high quality compared with its com-
petitors. Moreover, Toray holds a leading industry share for car-
bon fibers used in gas tanks; carbon paper (CP), gas diffusion 
layer (GDL), and other electrode materials used in fuel cell and 
water electrolysis systems; and catalyst coated membranes 
(CCM) / membrane electrode assembly (MEA). In addition, 
in 2025 the Group plans to begin mass-production of hydro-
carbon (HC) electrolyte membranes, which are positioned to 
become a major new product.
 With over 60 years of history, Toray carbon fibers were first 
used for natural gas as applications spread to the high-pressure 

tank field, and will continue deploying into new areas with the 
expansion of the hydrogen market. In the field of fuel cells, the 
Group developed CP electrode materials for passenger vehi-
cles, and is now working with a focus on expanding the busi-
ness for heavy duty vehicles that will depend on fuel cells for 
decarbonization. HC electrolyte membranes have a history of 
20 years, while the CCM/MEA offered by Greenerity, Toray’s 
subsidiary in Germany, have a history of 30 years.
 Leveraging these proprietary technologies and strengths 
accumulated over the years, Toray Group will enable lighter 
weights, higher pressure, greater reliability, better efficiency, 
improved performance, superior durability, and other forms of 
value for the hydrogen supply chain, which are ultimately deliv-
ered to its customers.

Promoting R&D of Innovative Technologies that Contribute to Carbon Recycling

A carbon neutral world will also need to realize carbon recy-
cling, whereby carbon is recovered and converted into 
valuables (ammonia, methane, methanol, synthetic fuel, poly-
mers, etc.) for use in combination with clean hydrogen. This 
will require separating various mixed gases into their individ-
ual components, for which Toray proposes innovative sep-
aration membranes. One of these is hydrogen separation 
membranes. The Group has demonstrated the highest level 

of hydrogen purity in the world by leveraging its water treat-
ment RO membrane technology for use in this area. Another is 
CO2 separation membranes, for which the Group has demon-
strated basic performance in terms of heat resistance and effi-
ciency, for example, and for which it is advancing to the field 
demonstration stage. Moreover, the Group is investigating a 
hydrogen-oxidizing bacterium-based bioprocess as a technol-
ogy to convert the series of raw gases into valuables.

Aiming to Achieve Sales of ¥300 Billion in FY 2030

Sales for Toray Group’s hydrogen-related businesses in FY 
2022 amounted to around ¥20 billion. During FY 2025, the 
final year of Medium-Term Management Program, Project 
AP-G 2025, the Group is targeting sales of up to ¥60 billion, 
with carbon fibers for hydrogen tanks, electrode materials, and 
CCM/MEA as the primary growth drivers. Together with HC 

electrolyte membranes, further growth in these businesses 
will serve as a driver in the Group’s efforts to steadily capture 
the growth of the hydrogen society with the aim of achieving 
¥300 billion sales in FY 2030.
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