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Executive Summary

B MUFG Transition Whitepaper 2025: Challenges and Solutions for
Expanding Japan's Carbon Neutrality Investment

MUFG announces the publication of the fourth edition of its Transition
Whitepaper, a series initiated in 2022. This latest volume addresses
“challenges and solutions for expanding Japan’s carbon neutrality
(CN) investment.”

1. Changing International Dynamics and New CN Investment
Challenges

A year has past since MUFG released the Transition Whitepaper 2024.
Over this period, the global landscape surrounding carbon neutrality
has changed significantly.

1) International Developments

Global power dynamics have undergone notable shifts, marked by
policy changes following the inauguration of the second Trump
administration in the U.S. and by China’s expanding influence within
the carbon neutrality market.

2) Rising Electricity Demand and Strategic Energy Mix Reassessment

The rapid proliferation of data centers has driven a significant surge in
global electricity consumption. In response, many countries are
revisiting nuclear power as a viable option and undertaking
comprehensive reviews of their energy portfolios to ensure long-term
stability and resilience in power supply.

2. New Analytical Focus in Transition Whitepaper 2025
This edition introduces the following enhanced approaches:

1) Broadened Global Perspective
The analysis now encompasses China, India, and ASEAN countries
alongside Europe and the United States (U.S.), offering a more

comprehensive regional overview and an international context for
Japan’s CN investments.

2) Emphasis on Energy-Intensive Industries

Beyond the traditional focus on “energy transition,” this edition
incorporates “energy-demand sectors,” such as basic materials
industries, to highlight the systemic challenges in advancing Japan’s
overall CN.

3) Addressing Industry-Specific Challenges

In addition to general “transition challenges,” such as price pass-
through, we examine “industry-specific challenges” that each sector
must resolve to progress effectively toward CN goals.

This transition whitepaper provides actionable insights into the
challenges and solutions required to accelerate CN investment in
Japan.

B Global Trends: Significant Progress in CN Investments

Despite persistent challenges in achieving CN, notable advancements
in CN-related investments are evident across Europe, the U.S, and
Asia. These investments are strengthening industrial competitiveness
and reinforcing energy security at the national level.

1. Trends in U.S.

The U.S. has leveraged CN initiatives to revitalize its manufacturing
sector and to bolster industrial capacity as part of efforts to address its
trade imbalance with China. Following the inauguration of the second
Trump administration, policy support has shifted toward targeted
technologies aimed at maximizing domestic resource utilization and
enhancing energy security.
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Investment in offshore wind and electric vehicles (EV), both expected
to face reduced policy support, is likely to stagnate. Conversely, solar
power generation is projected to maintain strong growth, driven by
sustained demand from major technology firms like GAFAM, even
amid diminished policy incentives. This expansion will be
complemented by policy-supported thermal generation (natural gas)
and nuclear power, ensuring a diversified and resilient energy mix.

2. Trends in Europe

Europe has adopted regulation-driven strategies to accelerate
renewable energy deployment, aiming to strengthen energy security
and advance the industrialization of CN technologies. Despite current
challenges—such as rising energy prices and constraints on price
pass-through—policy support for CN technologies remains strong, and
investment in this area is expected to continue progressing.
At the same time, energy-intensive sectors, including materials and
automotive, are under mounting pressure due to escalating energy
costs and intensifying price competition from Chinese products.
Addressing these structural challenges will be critical to safeguarding
Europe’s industrial competitiveness in global market.

3. Trends in China

China has positioned itself as a global leader in renewable energy and
EV adoption by leveraging cost advantages derived from domestic
industrial development. While concerns are increasing over potential
export declines due to tariff measures in Europe and the U.S., China
is actively stimulating domestic demand and diversifying export
destinations beyond these regions. In parallel, China is accelerating
investment in emerging areas such as green hydrogen, nuclear power
generation, and synthetic fuels. By aligning industrial policy with global
CN trends, China is expected to continue expanding CN-related
investments, reinforcing its status as a manufacturing powerhouse.

4. Trends in India

Due to population growth and economic expansion, India's energy
demand is increasing. To establish an energy self-sufficient system by
2047, India is promoting the introduction of renewable energy sources,
including solar power and pumped storage hydroelectric power
generation. India has favorable geographical that give renewable
energy an economic advantage over other power sources, making it
among the cheapest in the world. Thus, the use of renewable energy
is expected to grow. The production and export of green hydrogen or
its derivatives using inexpensive renewable energy is also expected to
accelerate. Additionally, nuclear power generation is expanding with
ambitious development targets.

5. Trends in ASEAN

ASEAN has been working to diversify its power sources by setting
ambitious targets for introducing renewable energy. This will help
secure a stable energy supply that can respond to economic growth
and population increases while promoting foreign investment and
strengthening manufacturing. Although the economic advantages of
renewable energy have yet to be realized in ASEAN, and many
challenges remain for its expansion, renewable energy is expected to
gradually increase with continued policy support from each country.
Investment in thermal (natural gas), nuclear, and CCS power
generation is also expected to progress.

W Japan's CN Initiatives

1. Recent Developments and Future Challenges

Japan's CN investment began approximately one to two years after
Europe and the U.S. However, it now faces uncertainty due to factors
such as the policy changes under the Trump administration. In order
to advance CN investment further, a broader range of companies will
need to address challenges and actively participate in future
investments.
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1) Recent Developments

Over the past year, Japan outlined medium- to long-term policy
directions through initiatives such as the “GX2040 Vision” and the “7th
Basic Energy Plan.” Furthermore, approximately ¥2.1 trillion in public-
private investment has been mobilized through support from GX
Economic Transition Bonds. However, this represents only a portion of
the investment required to achieve carbon neutrality and is primarily
limited to investment by pioneering "first-movers."

2) Future Challenges

Countries are advancing CN policies and investments despite
uncertain international circumstances. Japan must also progress its
CN measures while considering international competitiveness and
economic security. This requires investment from a broad range of
companies, including those that have not yet committed—the second
movers and beyond.

2. “Transition Challenges” and “Industry-Specific Challenges”
To expand Japan's CN investment, the following two challenges must
be addressed: ‘“transition challenges" and "industry-specific
challenges." Solutions to these challenges are not uniform. Their
interrelationships, order of response, and required timeframe differ
across industries and sectors.

1) Transition Challenges

These are obstacles encountered when advancing the transition.
Examples include increased costs due to fuel switching and
uncertainty about whether the market will accept the value after
transitioning.

2) Industry-Specific Challenges
These are the challenges that each industry or sector must address to

maintain or enhance its competitiveness while advancing the transition.

These challenges exist separately from the transition challenges.

3. Challenges Faced by Each Sector and Industry-Wide Initiatives
We mapped the relationship between the transition challenges and
industry-specific challenges of each sector, along with examples of
current initiatives, and classified the relationship between these two
types of challenges into three categories.

1) Electricity Sector

This is a sector where anticipated growth in electricity demand requires
parallel efforts to address transition challenges while balancing "S+3E"
(safety, security of supply, economic efficiency, and environmental
sustainability).

2) Materials Sector

This sector requires a step-by-step approach. First, domestic
production lines and overall structure must be optimized in response
to changing market conditions. Then, efforts can be fully committed to
addressing transition challenges.

3) Maritime and Aviation Sector

This sector is under pressure to address "transition challenges" due to
the introduction of international regulations.

4. The Role of Government and Finance in Expanding Japan's CN
Investment

To address both transition challenges, and industry-specific
challenges, itis essential to accelerate collaboration among corporates,
establish government policy packages that support initiatives—
including those targeting industry-specific issues—and enhance
investment predictability and profitability through financial institutions.
Achieving these goals requires a unified approach, with industry,
government, and finance working in close coordination to drive the
transition forward.
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1) Industry

To accelerate CN-related investments, it is essential for companies to
address both “transition challenges” and “industry-specific challenges”
with a sense of urgency, leveraging inter-company collaboration.

2) Government

In addition to addressing “transition challenges”, the government is
expected to develop comprehensive policy packages that also support
initiatives tackling industry-specific challenges, which are essential for
maintaining and strengthening industrial competitiveness.

3) Financial institutions

Leveraging their broad client base and neutral, overarching
perspective, financial institutions play a pivotal role in connecting
stakeholders and delivering solutions that improve investment
predictability and enhance profitability.

MUFG, as a leading financial partner to industry, remains committed
to assisting CN investments by delivering comprehensive financial
solutions.
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0

Chapterl Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper4.0

B Key Messages in MUFG Transition Whitepaper 1.0

» Depending on differences in emissions sources and grid
connectivity, each country/region is on individual CN pathway
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Transition Whitepaper 2022

key levers

MUFG became the first Japanese bank to announce its Carbon
Neutral (CN) declaration in 2021 and has published the “MUFG
Transition Whitepaper” annually since 2022. When MUFG’s Whitepaper
1.0 was published, discussions on the EU Taxonomy and other
environmental regulations accelerating in Europe and CN momentum
was building globally. In Japan, the process of formulating a national GX
(Green Transformation) strategy had begun. The whitepaper described
CN-related initiatives and technological challenges. It also emphasized
the importance of fostering international understanding of Japan’s

» Identifying levers for achieving CN,
taking into account the vertical
and horizontal linkages across
industries are necessary

» In Japan, electricity and heat are
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unique CN pathway, which is distinct from those of Europe and the U.S.
In particular, the paper focused on two key messages.

First, each country’s pathway to CN varies according to its emission
sources and energy interdependency. For Japan, where electricity and
heat account for most emissions, achieving CN in those sectors is most
important. Second, levers for achieving CN need to take into account
vertical and horizontal linkages within industries. In other words, it is not
possible to selectively decarbonize only certain industries.
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0

B Key Messages in MUFG Transition Whitepaper 2.0

« Highlighting national and
regional policy approaches

and frameworks

When the Whitepaper 2.0 released in 2022, the world faced an
energy crisis not seen since the 1973 oil crisis, triggered by Russia's
invasion of Ukraine, which led to tight electricity supply and demand and
soaring energy prices. Securing stable energy supplies became an
urgent priority, and the importance of energy security was reaffirmed.
Against this backdrop, Europe and the U.S. began accelerating their
efforts toward decarbonization. This approach aims to diversify energy
sources while also serving as an opportunity to return their economies
to a growth trajectory. For instance, through the Inflation Reduction Act
(IRA), the U.S. government had ramped up policy support for CN
technologies. In Europe, support measures were implemented to
expand decarbonization investments and foster new markets, including
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partnership approach by
technology

- Based on the hypothesis that seven technologies play a key role
in achieving CN for electricity
and heat, the paper proposes
a Positive Technology List:

©wind ®Electrification of
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@ Transmission (Heat Pumps)
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public-private partnerships aiming to realize approximately 140 trillion
yen in investments over a decade. Meanwhile, Japan had published the
Basic Policy for Realizing GX, and discussions on policy support for CN
technologies were underway.

Taking into account technology challenges and expectations for policy
support, the paper outlined differences in policy approaches between
Japan and other countries. It also highlighted seven key technology
categories (1) Wind power, (2) Solar power, (3) Transmission and
distribution, (4) Nuclear power, (5) Electrification of industry, (6) Hydrogen-
derived and bio-derived fuels, (7) Carbon Dioxide Capture, Utilization, and
Storage (CCUS) that would be critical for decarbonization of electricity and
heat, which we assembled in a Positive Technology List.
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0

B Key Messages in MUFG Transition Whitepaper 3.0

» Although Japan and the Europe and the U.S. have different
policies and approaches toward CN,

they share common challenges -
including the need to secure
long-term investment visibility

implementation,
demand creation, and

By the time Whitepaper 3.0 was published in 2024, CN-related
investments in Europe and the U.S. had accelerated, making it
increasingly clear which technologies were attracting capital and which
were lagging. In Japan, the issuance of “GX Climate Transition Bonds”
marked the beginning of a concerted investment phase.

international frameworks
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Taking into account the challenges around new technologies and the
role of public—private partnerships in advancing CN investment,
Whitepaper 3.0 focused on the “price pass through barrier” faced by
Europe, the U.S., and Japan. It highlighted Japan’s energy transition
pathway and presented a feasible transition strategy that reflected
Japan's industrial structure and market characteristics.
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0

Inauguration of the
Second Trump
Administration

Withdrawal from the Paris agreement
Executive order to withdraw from
international climate frameworks and relax
fossil fuel industry regulation

Enactment of the OBBB act’

Shift away from the Biden administration’s
broad-based CN technology support
Additional tariff measures

Global trade patterns shifting — exports to
the U.S. declining and supply chains moving
away from China

B Key international CN Trends After Whitepaper 3.0 (2024)

r—ry- 7 s |
Rising Influence of
. China

4

CN technology manufacturing
powerhouse

Driven by low costs, China rapidly expands
exports of solar panels, wind turbines, and
electrolysis equipment

Surge in renewable energy deployment
China now accounts for 60% of global
renewable energy installations, making it the
world’s largest market

Clean fuels

Expansion of major hydrogen projects and

Rising Power Demand
and Reassessment of
Nuclear Energy

i Power demand surges

¢ Rapid growth in electricity demand driven by Al
i and data center expansion across many

i countries

! Increased demand for decarbonized power
i sources

i Growing need for low-carbon energy to meet

i rising power consumption

i Expansion of nuclear power

i Development of large-scale nuclear facilities

i as low-carbon energy projects accelerate

Additional Tariff Rates on U.S. Imports?2

synthetic fuel production capacity in China

Global Investment Forecast for DC? Power Supply
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| Global Renewable Energy Additions(2024) 40
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+20% +26% +24% ] 12 7406W 20
| i Nuclear
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" i |Asia excluding China and India Others Fuel
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As of 2025, one year after Whitepaper 3.0’s publication, global
developments on CN have again changed—driven by the second Trump
administration and China’s expanding presence in the CN market. This
has created new tensions in international cooperation frameworks on
energy policy and responses to climate change.

The backdrop has shifted toward increased electricity demand, mainly
due to advances in Al and digitalization globally. This shift in outlook is
prompting concrete revisions to the energy mix, including a renewed
reassessment of nuclear power for securing a stable electricity supply.

Meanwhile, in Japan, while private investment by companies,
particularly in high-emitting sectors, has shown some progress, the
growing uncertainty in the international situation has made it difficult to
predict future policy directions and energy price trends. Consequently,
an increasing number of companies are adopting a cautious stance
toward new investments. Under these circumstances, the trend of CN
investment in Japan can be said to be approaching a major turning point.

1. One Big Beautiful Bill Act; 2. Tariffs are shown as of the reciprocal tariff measures in effect at the time of the Executive order issued April 9, 2025; 3. Data Center

Source: Nikkei; Global Data Website;REN21 Website; IEA Website
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0

B Summary of Chapterl (Review of MUFG Transition Whitepapers 1.0-3.0 and Objectives of Whitepaper 4.0)

A Basic Policy for ol
GX Implementation ~ GX Transition Bonds

Differences in policy
approaches in the EU,

- A EU Taxonomy
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Trends
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Analysis Countries|
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In response to these shifts, this MUFG Transition Whitepaper 2025
(Whitepaper 4.0) reevaluates the path toward CN outlined in previous
editions and aims to clarify the CN investment challenges Japan must
address. It is intended to provide a foundation for discussions on how best
to tackle these challenges and further accelerate CN investment amid a
rapidly changing international environment. We also expand our analysis
to include industrial and policy trends in China, India, and ASEAN alongside
Europe and the U.S., creating a more complete review of CN strategies and
investment trends. In addition to the energy transition analysis seen in
previous papers, we drill down into the challanges facing energy-
consuming industries such as the materials sector. This creates a more
comprehensive analysis of the transition from the perspectives of both
energy supply and energy demand. Finally, we suggest some practical
ideas to support Japan’s journey toward sustainablility.

Progress of Japan
toward CN and Positive

-0_02_02_02—

A Draghi Report A Competitiveness A Clean
Compass Industry Deal

A Trump Administration

A GX2040 Vision
A Tth Strategic Energy Plan

A Issuance of

Price pass through barriers
the EU, U.S., and Japan

facing Industry-specific challenges

and strategies for advancing

Japan's Energy Transition CN investment in Japan

Pathway

= HEH 3 - D

Energy + Materials / '
Demand-side industries

With this in mind, Chapter 2 provides an overview of the policy trends
in the U. S., Europe, China, India, and ASEAN over two decades, focusing
on the dual axes of "industry" and "energy/CN." It also summarizes
investment trends in clean-related technologies and the impacts of recent
policies. In Chapter 3 reviews policy trends and investment directions in
Japan, and then identify two main challenges the country faces in
advancing its transition: "transition challenges" inherent in the process of
transitioning to CN, and "industry-specific challenges" that each industry
must overcome to enhance its competitiveness. This paper analyzes the
structure of these challenges and propose directions for solutions, focusing
on key emission sectors. Furthermore, we will outline the roles of
governments and financial institutions in supporting the resolution of
challenges faced by industry.
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Chapter 2 Global Trends (the U.S.)

B Trends in Industrial and CN Policies in the U.S.

2000s . 2010s

|
J

2020-2024

2025-

CN-related incentives have aimed to reshore U.S. manufacturers,

but protectionism is taking its place and accelerating
@ (China's accession . -
U o the WTO in 2001) Introduction of policies to

Expansion of the U.S. expand “Made in USA

Industrial trade deficit with China e e |
(Manufacturing, Commerce, Hollowing out of manufamﬂnng |
Trade) domestic manufacturing

Introduction of CN support

IIJA'-IRA?

| Strengthening of U_S.

industries and creation of
domestic employment
through CN

!|FulI-ScaIe advancement of CNl

Inauguration of the Second

Trump Administration
Acceleration of tanff
policies and
protectionism aimed at
reshoring U.S.
manufacturing

After the Shale Revolution, the U.S. became a major gas-producing nation, shifting from broad-
\' based CN technology support to a more selective approach

ﬂ Secured natural gas

supply through the Shale Expanded natural gas

Revolution, reducing production and became an
EHEFQYI dependence on energy energy-exporting nation
Carbon Neutral from the Middle East

Temporarily suspended
new LNG export permits
while maintaining broad-
based support for CN
technologies

Provided support for
sectors leveraging
domestic energy and
U.S. manufacturing
strengths
(A policy shift toward
“unleashing American
. energy”

1. IJA: Infrastructure investment support for renewable energy and clean hydrogen hubs;
2. IRA: Tax credits for CN technology investment, production, and deployment
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Chapter 2 Global Trends (the U.S.)

B Trends in Industrial and CN Policies in the U.S.

This chapter will examine the trends in the U.S., Europe, China, India,
and ASEAN. First, is the U.S.

Since China’s accession to the World Trade Organization (WTO) in
2001, U.S. industrial and energy/CN policies have faced two structural
challenges: bringing manufacturing back onshore and a narrowing trade
deficit with China. The resulting hollowing out of manufacturing has led to
factory closures, declining capacity utilization, job losses, and outflows of
skilled workers. These trends have constrained economic growth and
fueled political instability. What is more, critical sectors—including autos,
steel, machinery, electrical equipment, and pharmaceuticals—have
become increasingly dependent on overseas production. Against this
backdrop, the U.S. government has launched a series of initiatives under
the “Made in USA” banner aimed at revitalizing domestic manufacturing
and rebuilding the country’s industrial strength.

Under the Biden administration, the U.S. took an integrated
approach to advancing industrial and CN policies. Following extensive
intra-party negotiations, it enacted two major pieces of legislation: the
Infrastructure Investment and Jobs Act (IIJA) (November 2021) and the
Inflation Reduction Act (IRA) (August 2022). While the IIJA primarily
focused on infrastructure development, it also allocated substantial
funding to energy and climate-related activities. The IRA, meanwhile,
promoted clean energy adoption and climate change mitigation.
Between them, the Acts provided extensive incentives—including tax
credits, subsidies, and investment support—to accelerate the
deployment of clean technologies. In doing so, they aimed not only to
advance decarbonization but also to address the structural challenges
facing domestic manufacturing.

In January 2025, the political environment shifted. The second Trump
administration issued Executive Order 14154: Unleashing American
Energy, which directed federal agencies to immediately suspend or
review funding approved under the 11IJA and IRA. The order stated that
unlocking America’s untapped natural resources would serve the
national interest by restoring U.S. prosperity. This reflected the
administration’s intention to maximize use of domestic resources,
ensure a low-cost and stable energy supply, and revitalize domestic
manufacturing.

Although both the Biden and Trump administrations have shared the
overarching goal of strengthening U.S. industries, the current
administration, under the slogan “Make America Great Again,” is
concentrating policy support on sectors that leverage the country’s own
energy resources and industrial strengths. A key factor underpinning the
shift has been the country’s emergence as a major natural gas power
through the shale revolution. Once heavily dependent on energy imports,
the U.S. became the world’s largest producer of natural gas in 2011 and
a net exporter of liquefied natural gas (LNG) by 2017. This not only
secured the nation’s energy advantage but provided an abundant low-
cost supply of gas to serve as a heat source and feedstock for industries
such as chemicals, fertilizers, and hydrogen production. This created an
economic foundation for manufacturing reshoring. Thus, while under the
Biden administration, natural gas was positioned as a transitional fuel
on the road to decarbonization, under the Trump administration, it has
been defined as a permanent baseload fuel.

MUFG Transition Whitepaper 2025
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Chapter 2 Global Trends (the U.S.)

B Investment Trends by Clean Technology Type in the U.S.

@ (B3)
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First Trump

Administration

That said, over the past five years, total investment in clean
technologies has risen steadily, with a notable acceleration under the 11JA
and IRA. In 2023 and 2024, investment amounted to $336 billion and $338
billion respectively.

By technology category, transport electrification—e.g. electric vehicles
(EV)—has been the primary growth driver, with continuous expansion over
the past five years. As of 2024, the segment accounted for just over a
quarter of total clean-technology investment. Similarly, investment in
transmission and distribution infrastructure has continued to rise.

Biden Administration

Due to stricter import restrictions on solar components and delays in
wind project permitting, investment in the renewable energy sector
temporarily declined in 2022. But following IRA implementation, it
rebounded and has since stabilized at around $100 billion annually.

Although its share of total investment remains relatively small, energy
storage has emerged as a rapidly growing segment. The increasing
investment in this area indicates active capital deployment for equipment
and infrastructure to enable renewable power production.

1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics that aim for net zero in industrial sectors through the use of CN technologies.
Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from 2020 onwards. Most notably, power grids start in 2020. CCS refers to carbon capture and

storage.
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Chapter 2 Global Trends (the U.S.)

B Policy Shifts by the Second Trump Administration: Executive Orders

Memorandum
Overview Reversal of key policies under the former Biden administration
(Within a scope that does not require legal revision)
« Withdrawal from the Paris Agreement("Putnng America First in International Environmental Agreements™ Jan. 2025)
- Suspension of offshore wind project approvals
« Deregulation of the fossil fuel industry

- Expansion of nuclear power generation capacity and regulatory relaxation "Nuclear Renaissance”

Impact on Offsh Worsening business predictability due to lease suspension, environmental review suspension,
CN Project 9: 2 - and suspension of new/re-evaluation of transmission landing points
wind i (‘Temporary Withdrawal of All Areas on the Quter Continental Shelf From Offshore Wind Leasing and Review of the

i Federal Government's Leasing and Permitting Practices for Wind Projects™ Jan. 2025)

Natural Improvement of project visibility through the removal of export restrictions, simplification of
G i environmental assessments, and acceleration of permitting
as (“Unleashing America's Energy,™ “Unleashing Alaska's Extraordinary Resource Potential™ Jan. 2025)

- supply targets, leading to improved economic viability of existing technologies and accelerated
. implementation of next-generation technologies
(“Executive Order; Reinvigorating the Nuclear Industrial Base™ May 2025, etc.)

Advancement of permitting schedules, promotion of advanced reactor operation, and new fuel
Nuclear ( 2

Through Executive orders, CN-related technologies can be divided into those
where investment promotion is supported and those where it is constrained

1. Putting America First In International Environmental Agreements; 2. Temporary Withdrawal of All Areas on the Outer Continental Shelf from Offshore Wind Leasing and Review of
the Federal Government's Leasing and Permitting Practices for Wind Projects; 3. Unleashing American Energy; 4. Unleashing Alaska's Extraordinary Resource Potential;
5. Reinvigorating the Nuclear Industrial Base

-17 -
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Chapter 2 Global Trends (the U.S.)

B Policy Shifts by the Second Trump Administration: Executive Orders

The Trump administration has issued a series of executive orders to
move the U.S. away from the Biden administration’s CN policies. Among
the most symbolic came in January 2025, when the administration made
an executive order entitled “Putting America First in International
Environmental Agreements”. The order formally withdrew the U.S. from
the Paris Agreement. This was followed by a sequence of orders,
including to suspend offshore wind permitting, deregulate fossil fuel
industries, and promote and deregulate nuclear power.

These actions have led to polarization. At one end of the spectrum,
offshore wind has suffered most, with the January 2025 order halting
new leasing, new project approvals, and the reassessment of existing
offshore wind facilities. As a result, the predictability and visibility of
business operations—a prerequisite for project financing and supply
chain investment—have deteriorated significantly, creating deep
uncertainty for developers and investors in offshore wind projects. At the
other end of the spectrum, natural gas and nuclear power have seen a
decisive policy tailwind. On natural gas, executive orders and directives
from the Department of the Interior have led to the lifting of LNG export
restrictions and streamlining of environmental assessments and
permitting procedures. This has reversed the Biden-era suspension of
export permits to non-Free Trade Agreement (FTA) countries,
dramatically improving the policy and business predictability required for

LNG operators to secure long-term sales contracts and project financing.

On nuclear energy, the administration has announced measures to
accelerate licensing processes, promote the deployment of advanced
reactors, and strengthen domestic fuel supply targets. These steps are
expected to support extensions of operations at existing plants and
investment in maintenance and refurbishment. They will also stimulate
investment in next-generation nuclear technologies, including those still
in demonstration phases.

In aggregate, the second Trump administration has shifted from the
previous all-encompassing CN policy framework—which broadly
supported all clean technologies—to a more selective, targeted strategy
implemented through executive action. The administration is
concentrating support and investment promotion in sectors that enhance
energy security and industrial competitiveness, while sending a clear
signal of restraint toward high-cost, policy-dependent sectors such as
offshore wind.
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Chapter 2 Global Trends (the U.S.)

B Support for CN Technologies under the OBBB (One Big Beautiful Bill) Act

From(llJA / IRA(under the Biden Administration): Broad-Based Support

)

to(OBBB Act (under the Second Trump Administration): Selective Support )

Objectives of the Second
Trump Administration

Selection of Supported Technologies

Maximize use of domestic
resources

—>

Enhance energy security

Accelerate the development of
power infrastructure to meet

0 Technoloi ies with unchanged or extended sui i ort periods

Nuclear

C Blue

hydrogen

(Including batteries, geothermal energy, clean fuels/bio-based fuels)

°Technologies with shortened (early-terminated) support periods

D® O 6

electricity demand growth _’
Green Offshore Solar Onshore
hydrogen  wind wind
Through the One Big Beautiful Bill (OBBB) Act, the Trump decarbonization of fossil fuels, and are viewed as practically deployable

administration has reinforced its policy shift toward a targeted approach,
focusing on selectively supporting technologies deemed strategically
important. The transition is guided by three overarching policy objectives
aimed at revitalizing U.S. industry: maximizing the utilization of domestic
resources, enhancing energy security, and promoting the development of
power infrastructure—the latter intended to cater to the surging electricity
demand associated with rapid expansion of artificial intelligence (Al) and
data centers (DCs).

Technologies receiving continued or extended policy support include
nuclear power, carbon capture, utilization, and storage (CCS/CCUS), and
blue hydrogen, alongside battery storage, geothermal power, and clean
fuels and biofuels. These contribute to grid stability and the

Source: IRS (as of July 9 2025); Congress.gov website

technologies. As such, they remain eligible for support measures under
the IIJA and IRA frameworks. Conversely, green hydrogen, offshore wind,
and EV-related technologies—which were heavily promoted under the
Biden administration—have been subject to accelerated phaseouts or
reductions in support. These sectors continue to face challenges in cost
competitiveness and grid integration, and have seen tax credits and
subsidies originally established under the IRA shortened.

Against the backdrop of rising energy prices and fiscal constraints, the
administration has sought to allocate limited public resources strategically,
prioritizing technologies that most effectively advance national interests in
industrial revitalization and energy security.
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Chapter 2 Global Trends (the U.S.)

B Progress: Trends in Natural Gas

Under the Trump administration, export restrictions of natural gas (by the Biden administration)
have been lifted, environmental assessments simplified, and project approvals accelerated

U.S. LNG Production Capacity'
(Mtpa)
300 )
» Planned
Under
200 construction
[FID
100 achieved
Operating
0 'Y
2015 2018 2022 2026 2030

" Capacity is expected to increase rapidly
toward 2030

Some transition technologies have been more influenced by Trump
administration policies than others. Natural gas stands out as an area in
which approval processes for new and existing LNG facilities have been
substantially accelerated. As a result, the U.S.’s LNG production capacity
is projected to expand rapidly toward 2030, reaching about double the
capacity of currently operational plants. Output from projects that are under
construction or have reached Final Investment Decision (FID) is expected
to come online around 2028, driving national LNG production capacity to
approximately 300 million tons per annum (Mtpa) by 2030.

The year 2025 has seen major project milestones. The Louisiana LNG
Project, for example, achieved its FID in April 2025, with a projected
production capacity of 27.5Mtpa at full operation. Two other projects—the
Alaska LNG Project and Commonwealth LNG Project—exemplify the

Major LNG Development Projects Progressing in 2025
Production
Project Progress in 2025 Capacity?
Corpus Christi LNG  Manufacturing facility
o (Texgs) expansion permit (Jun) 29.1Mtpa
9 Louisiana LNG FID (Apr) 27.5Mtpé
| (tousiana) o
9 Alaska LNG Executive order explicitly 20, 0Mtpa
(Alaska) accelerates development
@ CP2(Calcasieu2) LNG- FID (Ju) 14 4Mtpa
Phase1(Louisiana) -
@ Commonwealth LNG Non-FTA? Export 9.3Mtpa

(Louisiana)

authorization from DOE

Multiple LNG development projects advanced in 2025

Trump administration’s impact. The Alaska LNG Project has been explicitly
designated for accelerated development under the executive order
“Unlocking Alaska’s Extraordinary Resource Potential.” In September 2025,
the U.S. and Japanese governments issued a joint statement confirming
their intent to pursue LNG offtake contracts from Alaska and to facilitate
stable, long-term U.S. energy purchases totaling approximately $7 billion
annually. The following month, Tokyo Gas signed a letter of intent to
procure LNG from Alaska, underscoring Japan’s growing engagement in
the initiative. At the Commonwealth LNG Project, export permits for non-
FTA countries had been suspended under the Biden administration, were
reinstated. This highlights the U.S. government’s renewed commitment to
leveraging its domestic energy resources and reasserting its position as a
leading global energy exporter.

1. Production capacity aggregated by pipeline; classified into: pipelines currently in operation; pipelines under construction or that have reached FID; and pre-FID pipelines with
publicly announced development plans; 2. Expected production volume at full commercial operation for the project; 3. Free Trade Agreement

Source: Rystad Energy, Wood Mackenzie, Public Company data
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B Progress: Trends in Nuclear

By Executive order, the U.S. aims to expand nuclear power generation capacity to 400 GW by 2050 (four times the 2025 level).
The plan targets the construction of 10 new plants and a 5 GW increase in output at existing facilities by 2030, with 20 tons of

nuclear fuel already secured

Acceleration of Restarts and ﬂ Approval for Construction and
™ | Operation of 11 Small Test

Expanded Output of Existing

Reactors(Target: +5GW Total) & Reactors

@ Google and Amazon (AWS) Enter @
Nuclear Power PPA!

@ Palisades
« Michigan (800MW)

University
Cranes Clean Energy Center _
+ Pennsylvania (800MW) @ palo-1 (SMR)
« Microsoft signed a 20-year PPA,

supporting the restart of operations

Duane Arnold Energy Center (DAEC)
* lowa (600MW)

site

@ PWR-20 (PWR)
* Texas (20 MW/Unit)

0 MSR-1 (Molten Salt Reactor)
» Texas(1MW/Unit)
» To be built at Abilene Christian

= Texas (10 MW/Unit)
» Pilot plant to be built at Texas national
research institute
6 Integral Molten Salt Reactor
» Texas (200 MW/Unit)
» To be built at Energy Solutions' closed

@ Susquehanna
« Pennsylvania
« AWS and Talen Energy signed a 17-
year (through 2042) 1.92 GW power
supply agreement for Susquehanna
power plant

@ Hermes-2
» Tennessee
= Google, in partnership with Kairos
Power, aims to introduce up to 500
MW of nuclear generation by 2035

= To construct 30 micro reactors for the

state's DC

*:Locations of the other seven projects remain undisclosed at this time

Similar to natural gas, nuclear power has been explicitly prioritized,
with President Trump signing four Executive orders promoting what he
calls a “nuclear renaissance.” These directives set a long-term national
target of achieving 400GW of nuclear generation capacity by 2050—
around four times the current level. The administration has established
policy objectives to commence construction of 10 new reactors by 2030,
increase output from existing facilities by 5GW, and to secure an initial
stockpile of 20 tons of nuclear fuel.

An example of efforts to lift generation at existing reactors is the
Cranes Clean Energy Center, which recently restarted the former Three
Mile Island Unit 1 reactor. While Unit 2 of the same plant suffered a core
meltdown in 1979, the recently restarted Unit 1 was shut down in 2019
for economic reasons. The restart was ahead of schedule and supported

by a 20-year long-term power purchase agreement (PPA) with Microsoft,
which will ensure both business predictability and revenue stability.
Indeed, a key driver of nuclear demand is the electricity needs of data
centers. Aside from Microsoft, Google has partnered with Kairos Power
on new generation systems, positioning nuclear energy as a promising
and stable power source for the digital economy.

Progress is also evident in the new build segment, amid accelerating
construction of small modular reactors (SMRs) and next-generation
reactors. Eleven experimental reactor projects have already received
construction and operation permits. These include test projects such as
the Molten Salt Reactor (MSR-1) and Aalo-1 SMR, both aimed at
validating next-generation nuclear technologies.

1. Privately led use of nuclear power, driven mainly by rising electricity demand from DCs rather than direct Executive orders.
Source: Public company data; NRC Website; DOE Website; US selects 11 projects for program to fast-track small nuclear test reactors | Reuters
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Chapter 2 Global Trends (the U.S.)

B Progress / Stagnation: Trends in CCS Projects

IRA: Tax credits for carbon capture and storage (CCS) are maintained

Five of the eight Carbon Capture Demonstration
Projects Program adopted by the Biden
administration will continue receiving support,
while three have been suspended or are under
review for suspension due to poor economic
viability

'Funding opportunity for large-scale pilots announced at
the end of 2024 is currently reviewing applications
submitted by Jul 2025

(as of Oct 2025)
. - Ongoing FEED support

: Suspended / Under Review
FEED Support

In the CCS sector, the OBBB Act maintains the details of the 45Q
tax credit introduced under the IRA. At the same time, support at the
individual project level has not been uniformly positive. As of October
2025, within the U.S. Department of Energy’s (DOE) CO, Capture
Demonstration Program, which funds front-end engineering design
(FEED) studies, five of the eight projects selected under the Biden
administration continue to receive federal support, and additional
funding is planned to help FEED-stage projects progress to large-scale
pilots, commercial demonstrations, and, ultimately, networked CCS
systems.

)
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By contrast, support for the remaining three projects has
reportedly been terminated or is under review due to weak project
economics. This suggests that, although CCS is positioned in federal
policy as a “strategic technology for decarbonizing fossil fuel use,” actual
project progress or stagnation remains highly sensitive to state-level
conditions and the circumstances of individual developers.

Note: The hub locations on the map indicate approximate positions based on publicly available information; 1. Included in the projects for which support was discontinued as
announced by the DOE on October 2, 2025; 2. Integrated Capture, Transport, and Geological Storage, Funding terminated in May 2025 due to low economic viability; 3. Edwardsport

Flex Fuel Integrated Capture for Indiana’s Energy Transition
Source: DOE (1/3); DOE(2/3); DOE (3/3); Latitude Media Website
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Chapter 2 Global Trends (the U.S.)

B Progress / Stagnation: Trends in Hydrogen Hubs

« Green hydrogen: Early termination of clean hydrogen production tax credits under the IRA
« Blue hydrogen: Tax credits for carbon capture and storage (CCS) maintained under the IRA

Support for Clean Hydrogen Hubs Selected
by the Biden Administration to be Discontinued

The OBBB Act Maintains the Tax Credit
for Blue Hydrogen Linked to CCS

The U.S. Department of Energy has discontinued support for

two large-scale hydrogen hubs, and reports indicate that the remaining
five are also under consideration for discontinuation (as of Oct 2025).

VoBBBA
Target Tax Deduction IRA# End Date YirA

2027 2028 2029 2030 2031 2032 2033
Green Clean Hydrogen 45y

ﬂ bﬁ%’ Production T: v
PNWH2 “an hydrog 00 <" & Ve IRA termination '
e Credit
‘ ”b""% =i brought forward
3 [Hydrogen type]
HHZHe 6 @ Green hydrogen Blue Carbon Dioxide
4 MACHZ®® (Renewable-based) hvdro Capture and Q o ;
(MachHZ ee e ydrog Storage Tax Credit Maintain IRA
) : Blue hydrogen en (ccs) eligibility period
ARCHZe (Fossil + CCS)

7
(HyVelocity Hub e e

The hydrogen hub initiative, launched to accelerate the
commercialization of hydrogen at seven locations across the U.S., is
facing headwinds as it is either being canceled or under consideration
for cancellation. Not only has the DOE discontinued support for two
projects focused on green hydrogen (hydrogen derived from renewable
energy), but as of October 2025, it is also considering discontinuing
support for the remaining five projects, including plans for blue hydrogen
(hydrogen produced from natural gas with CO2 captured and stored
using CCS to reduce environmental impact).

. Pink hydrogen
(Nuclear-based)

Support for specific clean hydrogen hubs has
been discontinued, but the OBBB Act maintains
the IRA's application to blue hydrogen, maintaining a policy
of favoring blue hydrogen over green hydrogen

Similarly, the end date for the clean hydrogen tax credit (45V) has
been brought forward, putting green hydrogen in a difficult position from
a tax credit perspective. On the other hand, as mentioned above, the
OBBB Act maintains the tax credit system (45Q) for the CCS field, so
blue hydrogen can continue to be eligible for tax credits when utilizing
CCSs, and compared to green hydrogen, it can be said to be a technology
with higher policy priority.

1. The hub locations on the map indicate approximate positions based on publicly available information. Hub names are abbreviated, and sites shown in multiple colors represent

multiple hydrogen production methods.
Source:_ PNWH2; ARCHES; Reuters ; Latitude Media Website
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B Stagnation: Trends in Offshore Wind Power

« Suspension of new or renewed assessments for leasing, environmental review, and transmission approvals
» Early termination of clean power production and investment tax credits under the IRA

Withdrawal and Termination of Support
for a Total of 12 Offshore Wind Projects (as of Aug 2025)

Approval of New Offshore Wind Projects
Suspended

Withdrawn Prior to Implementation (Planned
Support Amount)

Support Terminated Mid-Process
(Planned Support Amount)

o Sparrows Point Steel Marshalling($47M)

@ Humboldt ($427M)

Unlike hydrogen, offshore wind power is blowing headwinds across
the board. On his first day of office, President Trump indefinitely
suspended new offshore wind leasing in federal waters, followed by a
freeze on environmental reviews and new re-evaluations of transmission
and landings. In addition, the exemption of Clean Power Production
Investment Tax (PTC/ITC) based on IRA has been brought forward, and
institutional support has been reduced.

@ Redwood Marine Terminal($8M) 4

.................................................................

............................................................................................................................................ Starting July 2025, government agency heads
(ministers) will intervene in the decision-
making process for all existing projects

._Approval Suspension\qh_
| New offshore wind j",

projects cannot be
| developed due to
policy constraints

........................................................................

By Executive order, new approvals for offshore
wind projects are suspended in all waters
surrounding the United States

In August 2025, the Department of Transportation (DOT) decided
to either withdraw or halt funding for 12 offshore wind power projects
that had been supported under the Biden administration. A total of
US$680 million will be allocated to support other projects.

Source: U.S. Department of Transportation Website; U.S. Department of the Interior Website; The White House Website
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B Stagnation: EV Production and EV Sales under Pressure

Early termination of clean vehicle tax credits under the IRA

Reduction/Reconsideration of EV Investment in the U.S.

(Oct. 2025)
Ford Delayed mass production of EV models despite
investment exceeding $1.5B (2025/8)
GM Sold EV battery plant for approximately
$2.1B (2025/5),
3,300 job cuts at battery plants (2025/10)
Nissan Delayed EV production at U.S. plant (2025/10)
BORG Withdrew from EV charging business and
WARNER downsized battery system operations (2025/9)

Panasonic  Delayed production ramp-up at factory that
Energy had seen $4B of investment (2025/7)

The EV sector is also facing difficulties. The Trump administration
has announced an accelerated phase out of the Clean Vehicle Tax
Credit (30D) established under the IRA, leading to widespread caution
across the industry.

Companies across the supply chain—from automotive OEMs to
battery and charging infrastructure providers—have scaled back or
delayed projects. There have seen postponements in EV model

1. Share of EVs (passenger vehicles) in total vehicle sales

Change in U.S. Share of EV Sales’ Outlook

0,
8% . 2024 Outlook

40 A 20 points

%
2I7%% 2025 Outlook
20

2024 2026 2028 2030

EV adoption in the U.S. is projected to fall
significantly behind expectations

launches, downsizing of production plans, and even asset sales and
business withdrawals. Among examples, Nissan had planned to begin
production of two EV models at its Mississippi plant between late 2028
and the first half of 2029. In October 2025, the company suspended the
plan and instead shifted focus toward expanding hybrid vehicle
production. As a result of these moves, forecasts for EV sales have been
revised down from 48% of the total to 27% of the total by 2030.

Source: JETRO Website; BloombergNEF. "Electric Vehicle Outlook 2025" (Note: Passenger vehicle sales); Public company data
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B Forecast for New Installations of Solar and Onshore Wind

Early termination of clean energy production and investment tax credits under the IRA

Forecasts for New Solar and Onshore Wind Installations in the U.S. (October 2025)

Driven b}%ew DC demand an?relatively stable

(GW) economics, installations are set to reaccelerate

80
60 IRA policy support Onshore Wind
phase-out
)
20 Solar’
2020 2025 2030 2035
According to BloombergNEF (BNEF),new solar and onshore wind The main drivers of this post-IRA recovery will be twofold: rising

installations—particularly solar—are expected to maintain an upward electricity demand driven by the rapid construction of new data centers
trend supported by clean electricity production and investment tax credits and the relative cost advantage of renewables compared with other
under the IRA (Sections 45Y and 48E). However, with the IRA incentives power generation sources. Given these factors, investment in U.S. solar
ending earlier than anticipated, the market is likely to enter a period of and onshore wind is expected to continue, though at a modestly slower
limited growth beginning in 2026. Growth is projected to resume in the pace.

2030s, reaching around 66GW annually by 2035.

1: Including Utility Solar, Residential Solar, Commercial Solar
Source: BloombergNEF "Trump Slams the Brakes on US Wind and Solar Growth" Note. Solar here refers to photovoltaic solar. Solar capacity is in direct current.
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Chapter 2 Global Trends (the U.S.)

B New DCs Demand and Power Procurement by GAFAM
Projected Power Demand for U.S. DCs

(TWh) DCs power demand could ----sweeeueenes
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Data center demand is projected to expand significantly

over a short period

A major driver behind the expansion of renewable energy in the U.S.
is surging electricity demand from data centers. In 2023, power
consumption by data centers accounted for approximately 4% of total
national electricity demand, but this share is set to triple to around 12%
by 2028.

In anticipation of this rapid growth, major technology companies—
collectively known as GAFAM (Google, Apple, Facebook, Amazon, and

GAFAM'’s Clean Power Procurement
Renewable Energy
. f\f'adr PPA Status(2024)
i

B Others (GW)

Signed a PPA for nuclear

Meta 46 2RI
(1GW / 20 years)
Promoting power procurement
32 06F% from small modular reactors
@ 41 power and 100% CCS in
’ carbon-free energy

(Total20GW = equivalent to 20 nuclear power plants) procurement

Others

Investment in small
nuclear reactors
(around ¥75 billion scale)

Google

. Plans to include nuclear
Microsoft

GAFAM are expanding clean power procurement—primarily

solar—in response to data center electricity needs

Microsoft)}—are securing clean energy sources. Firms have signed
multi-gigawatt PPAs, primarily for solar energy, and are diversifying by
investing in or contracting power from nuclear and fossil fuel plants
equipped with CCS technologies. Thus, the expansion of demand from
data centers is accelerating the procurement and diversification of clean
power sources, positioning digital infrastructure as a pivotal force in
shaping the next phase of the U.S. clean energy transition.

1. Among multiple scenario analyses conducted, the results of the maximum scenario are shown.
Source: Lawrence Berkeley National Laboratory; BloombergNEF; Public company data; Note: Charts are for offsite publicly disclosed power purchase agreements (PPAs) that are
online. “US DoD” in the left chart stands for US Department of Defense and “Air P&C” stands for Air Products and Chemicals. Data through December 2024.
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B Generation Costs as of June 2025 (LCOE)

($/MWh)
250
$ $220
Possibility of cost increases due to
$200 the impact of tariffs... $173
$157
$150
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® @
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Solar and Onshore wind remain competitive clean power sources
Drilling down into renewables costs, research shows that as of June power generation technologies will face similar tariff impacts. As a result,
2025, the lowest-cost options are solar power ($38—78/MWh) and onshore the relative cost advantage of renewables is likely to remain intact. On the
wind ($37-86/MWh)—both of which fall below the cost range of natural gas other hand, it is important to note that as the amount of installed capacity
($ 48-109/MWh) on a levelized cost basis. Natural gas is the most increases, the shortage of transmission grids and storage facilities
economical of the fossil fuels. becomes more severe. Additionally, the supply chain for solar and wind
Although some renewables costs may rise due to the high tariffs equipment is extremely dependent on China.

imposed by the second Trump administration, it is expected that other

Note: Solar/onshore and offshore wind power represent LCOE without ITC/PTC (solar/wind tax credit programs). Solar + battery storage LCOE ranges from $50 to $131, onshore
wind + battery storage LCOE ranges from $44 to $123
Source: Levelized Cost of Energy+ (LCOE+) | Lazard
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B The Impact of the Change in Administration on CN Investments
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In summary, given the expected policy support and economics for
technologies under a second Trump administration, the landscape is likely
to bifurcate between areas where investment is sustained or expands and
areas where it stagnates. The largest upside in investment is expected in
the natural gas sector, where continued and expandd policy support—
including the lifting LNG export restrictions and the streamlining permitting
procedures—is projected to drive a doubling of production capacity by 2030.
Although nuclear power has limited cost competitiveness, it is treated as a
policy priority for securing stable energy supply and supporting core
domestic industrial capabilities, and executive-level policy support is being
expanded. For CCS and blue hydrogen, projects are showing signs of
stagnation—such as subsidy terminations linked to DOE budget cuts—yet
they continue to receive support through its eligibility for the 45Q tax credit.

Blue hydrogen? ccs3 Nuclear

CN investments are progressing across the board

(Sectors seeing significant investment are not experiencing

By contrast, solar and onshore wind, while affected by reduced policy
support, are expected to sustain medium- to long-term investment,
supported by declining LCOE and growing power demand. Green
hydrogen, offshore wind, and EVs face heightened risks of investment
stagnation, given both weaker policy support and limited cost
competitiveness, undermining their economic rationale and policy priority.
Offshore wind, in particular, could see a prolonged slowdown, amid
suspension of new leases and freezing of environmental reviews.

Overall, the outlook for U.S. CN-related investment remains positive,
underpinned by robust electricity demand and the cost advantage of
renewables over fossil fuels. It is expected to expand as a market-driven
growth engine in the nation’s evolving clean energy landscape.

1. Compared to solar power, progress is expected to be slow; 2. Support for clean hydrogen hubs selected by the Biden administration has been discontinued, but the tax credit for

blue hydrogen linked to CCS under the OBBB Act remains in place;
credit for CCS under the OBBB Act remains in place.

3. The Biden administration's large-scale CCS basic design support project was partially suspended, but the tax
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Chapter 2 Global Trends (the U.S.)

B Summary

In response to the outflow of domestic industries since the 2000s and to reduce its trade
o deficit with China, the U.S. has used CN to support its industrial offering
(Biden administration’s IRA/ [IJA).

The second Trump administration has significantly altered CN-related policies, clearly
9 differentiating between supported and unsupported technologies(from an “Broad base
support” approach to selective support for specific technologies).

While offshore wind and EVs are likely to stagnate, natural gas and nuclear power will
e make progress with policy support. Solar will also advance due to DC power demand
and their economic viability.
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@ Europe

China
India

ASEAN

The U.S.

P13

P31

P33

P77

P89
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Chapter 2 Global Trends (Europe)

B Trends in Industrial and CN Policies in Europe

Ukraine conflict and subsequent inflation/rising interest rates
A 4
2000~
Early 2010s

Having led global CN policy making, the Europe is strengthening protection for
domestic industries weakened by "the price pass through barrier”

Late 2010s-2022 2023-2024 2025-

Establishment of a
regulation-driven green

In response to the U.S.

Promoting green
99 IRA, new measures to

technology investment and Amid rising protectionism,

=)

- p oz market through the support domestic the EU strengthens
. Ag;f]ﬁ]argﬂgr:hg 92&]2_2'%& to introduction of CBAM* and industries. But these face domestic industries by
Industrial glren ath engin dustrial hard commitment to a price pass through designating procurement
(Manufacturing, Commerce, compeiitiveness achieve CN by 2050 in barrier, leading to sources
Trade) European Green DeaP industrial strain

While roll out of renewable energy has accelerated, the Europe faces high energy prices and energy
security concerns. It is promoting diversification of CN power procurement

In response to low energy

self sufficiency and With soaring energy prices,

&)

dependence on Russian
natural gas, the
Renewable Energy Order

Through Fit for 553,
emission reduction and
renewable energy targets

the EU introduces a policy
to secure renewables and
other energy sources,

Relaxation of regulations
to expand U.S. LNG
imports, aiming to diversify

raised, accelerating
implementation

promoting energy
independence and
security

promaotes renewable
energy deployment, with
targets adopted

clean energy procurement

Energy/
Carbon Neutral

1. European Union Emissions Trading System; 2. The targets set in 2007 to achieve a 20% reduction in greenhouse gas emissions, a 20% share of renewable energy, and a 20%
improvement in energy efficiency by 2020; 3. The comprehensive policy package announced in 2019; 4. Carbon Border Adjustment Mechanism; 5. A comprehensive policy package
to achieve the EU's 2030 climate target (reducing greenhouse gas emissions by at least 55% compared to 1990 levels)
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Chapter 2 Global Trends (Europe)

B Trends in Industrial and CN Policies in Europe

Since the early 2000s, Europe has pursued a strategy of enhancing
industrial competitiveness through environmental initiatives. The region
has promoted regulation-driven (rule-based) market formation and
industrial development, positioning environmental policy as an engine of
economic growth. In 2005, the EU introduced the Emissions Trading
System (EU-ETS), establishing the world’s first regional carbon market.
By setting an explicit cost for emissions, the region aimed to incentivize
low-carbon investment and adoption of energy-efficient technologies. In
2007, the “20-20-20” targets were adopted—setting binding goals to
reduce greenhouse gas (GHG) emissions by 20%, achieve a 20%

renewable energy share, and improve energy efficiency by 20% by 2020.

The setting of these targets ahead of other nations helped create long-
term investment visibility. The Europe successfully reframed
environmental regulation as a source of competitive advantage,
promoting a growth model under which environmental action drives
industrial innovation and corporate opportunity.

Building on this foundation, Europe has progressively deepened its
regulatory framework to promote decarbonization and shape corporate
behavior. In 2019, European Commission (EC) President Ursula von der
Leyen announced the European Green Deal, designating CN by 2050
as a growth strategy. In 2021, the EU made its 2050 CN goal and 2030
GHG reduction target legally binding obligations and introduced the Fit
for 55 Package. This package strengthened renewable energy targets
and established the Carbon Border Adjustment Mechanism (CBAM),
linking industrial competitiveness with carbon accountability.

In recent years, Europe has faced rising energy prices and a “price
pass through barrier,” which have eroded the profitability of energy-
intensive industries and triggered some contraction or relocation of
production bases. In response, while maintaining its CN commitment,
the EU has begun recalibrating its policies to place greater emphasis on
restoring industrial competitiveness and protecting domestic industries.
The underlying driver of this shift has been the energy security risks
exposed by the Ukraine conflict. Europe’s long-standing supply of
Russian natural gas was disrupted by the conflict, highlighting
vulnerabilities in its energy system. Thus, geopolitical risks, rising
materials costs, and high interest rates have contributed to energy price
spikes and supply uncertainty.

In response, the EU has implemented short-term measures such as
regulatory easing to expand LNG imports from the U.S., while medium-
to-long-term strategies now emphasize diversifying clean power
sources—including nuclear energy—within Europe’s CN frameworks.
Through this balanced approach, Europe seeks to reconcile its
decarbonization goals with energy security and industrial resilience.

MUFG Transition Whitepaper 2025
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Chapter 2 Global Trends (Europe)

M Investment Trends by Clean Technology Type and Inflation Rate in Europe

Renewable
Energy Ratio

V]
Target(by 2030)|  32% 40%

(B$)
@ 400Ir_w'estment rose sharply following target revisions, 402
even as inflation accelerated

300 -

200 -

100 -

- |nflation Rate

374 W ccs
%
(.1 2) Nuclear

Hydrogen

9 Clean industry!

6 Electrified heat

Power grids

3 l Renewable energy

Electrified transport

0

2020 2021 2022

European CN investment rose steadily from 2020 to 2023, but it
declined slightly from $402 billion in 2023 to $374 billion in 2024. This
temporary contraction was attributed to factors including nominal
adjustment effects following the easing of inflation, volatility in electricity
prices, and higher financing costs. These together created investment
uncertainty but did not indicate an overall loss of investment appetite.
Rather, momentum now varies by sector, with investment remaining
solid in policy-backed areas such as renewable energy and EV, at least
partly reflecting the EC’s decision to raise the 2030 renewable energy
target from 32% to 42.5%. From a technological perspective, the
electrification of transport, particularly through EV-related investments,

2023 2024

has been a primary growth driver, accounting for approximately 40% of
total investment in 2024. Mobility-related investment—including in
battery manufacturing and charging infrastructure—play a central role in
both enhancing industrial competitiveness and creating employment
opportunities. Meanwhile, investment in transmission, distribution, and
renewable energy has continued to expand. Notably, even as total CN
investment declined between 2023 and 2024, spending on transmission
and distribution infrastructure increased, reflecting the growing need for
grid modernization to accommodate renewable energy expansion and
accelerate the replacement of aging transmission networks.

1. Projects relating to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies
Source: BloombergNEF (Power grids, Poland and Rest of EU figures corrected on March 5, 2025.) 1EA "World Energy Investment 2024"; EU-Japan Centre for Industrial Cooperation;
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Chapter 2 Global Trends (Europe)

B Changes and Policy Response after Publication of MUFG Whitepaper 3.0

Recent Changes (Past Year)

Policy Responses

Emerging Challenges Ahead

Details to follow 7

The Draghi Report® stressed
the importance of CN and
improved competitiveness
while reducing external

economic security
chains

' ) Competitiveness Compass

A policy framework aimed at
enhancing industrial competitiveness

by strengthening intra-regional supply

: Increased risk of dependency
\ on China due to tariff policies
under the Trump administration

Slower progress on CN
initiatives due to rise of right-

wing forces

Accelerated supply chain
dependence on China

through the import of low- !
cost Chinese products and |
components i

dependencies to support | and reducing external dependencies

- Clean Industrial Deal

! A policy support package designed to
achieve the goals set out in the
Competitiveness Compass

Industrial fatigue due to
difficulties in overcoming the
price pass through barrier

Over the past year, Europe’s industrial and energy policy has seen
a clear strategic shift—from a focus on CN technologies above all else
to a more pragmatic transition that seeks to balance industrial
competitiveness with economic and energy security. The policy
realignment has been strongly influenced by the Draghi Report,
authored by former European Central Bank President Mario Draghi,
which emphasized the growing importance of simultaneously achieving
decarbonization and competitiveness, while reducing external
dependencies. A key driver behind this shift has been the rapid influx of
low-cost products and components from China, which has emphasized
Europe’s structural CN supply chain dependence—a trend increasingly
viewed as a strategic vulnerability.

In response, the EC in 2025 introduced two new policy frameworks:
the “Competitiveness Compass” and the “Clean Industrial Deal”.
Through these, Europe continues to advance CN objectives while
adapting to shifting global and domestic conditions. However, the region
now faces three pressing challenges that must be addressed in parallel:
the risk of deepening dependence on China due to U.S. tariff policies;
the potential slowdown of CN initiatives amid the rise of right-wing
political movements; and the erosion of domestic manufacturing
competitiveness caused by difficulties in reflecting higher costs in prices.
These dynamics underscore Europe’s evolving approach—one that
seeks to balance climate ambition with economic resilience and
geopolitical pragmatism.

1. A 2024 report on strengthening Europe’s competitiveness, prepared at the request of European Commission President Ursula von der Leyen
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B Recent Policies: Competitiveness Compass and the Clean Industrial Deal

Overview

ORenewabIe

oge®

-

O () commmmmn
(1)

Competitiveness Compass (Jan
2025)

Prepared under the second term (five-year plan)
of European Commission President Ursula von
der Leyen.

A core policy framework that continues
industrial policies focusing on climate and
environment while emphasizing

Increase government investment, with emphasis
on transmission networks and grid systems

Expand government |nvestn1ent

Government investment on infrastructure,

|nclud|ng CO: transport networks

Expand government investment in charglng

infrastructure

(Although no specific support measures are

mentioned, it includes provisions to ensure access to |~

clean, stable/ affordable energy)

Defining funding provisions and regulatory loosening to
promote Competitiveness Compass guidelines

Setting an investment support target of €100 billion
through the Industrial Decarbonization Bank.

Expanded national discretion and accelerated approval

for the granting of subsidies to renewable energy and related sectors
Simplificatiorn of natioral subsidy regulations, promoting”
nvestment in the production of power transmission /
distribution eqmpment and clarlfylng pricing rules for renewable

~glectricity-

Expand government |nvestment

Expand investment in CCS facilities on the condition of
permanent storage of captured CO 2

Introduce an automobile strategy actlon plan

with up to €500 billion in additional investment

‘To stabilize gas prices, consolidate gas demand among
regional companies and establish a framework for long-
term LNG procurement

Accelerate state aid reviews/ improve predictability
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B Recent Policies: Competitiveness Compass and the Clean Industrial Deal

The Competitiveness Compass announced in January 2025, serves
as the core policy agenda of EC President Ursula von der Leyen’s
second-term administration. While maintaining the traditional foundation
of climate- and environment-driven industrial policy, the initiative
distinguishes itself by placing energy security, supply stability, and
industrial competitiveness at the center of Europe’s policy framework. In
essence, it institutionalizes a pragmatic transition — a balanced
approach to advancing decarbonization while safeguarding the
economic foundations of European growth.

The Clean Industrial Deal unveiled in February 2025, provides the
implementation package for the Competitiveness Compass. The plan
establishes an Industrial Decarbonisation Bank with an investment
support target of €100 billion. Through a combination of financial
instruments, tax incentives, and regulatory streamlining, the initiative
aims not only to accelerate deployment of decarbonization technologies,
but also to strengthen Europe’s domestic manufacturing base, rebuild
supply chains, and create employment opportunities across member
states.

The frameworks designate key clean technologies—including solar
and wind energy, hydrogen and electrolyzers, CCS, EV, and energy
storage infrastructure—as priority support areas. Meanwhile, LNG and
nuclear power are assigned increased weight from the perspectives of
energy security and electricity price stabilization.

Importantly, the Clean Industrial Deal introduces a technology-
neutral, dual-track approach that combines deregulation with targeted
investment support, enabling the EU to pursue decarbonization and
enhance competitiveness simultaneously. A particularly notable reform
is the simplification of state aid rules for renewable energy support,
which affords member states greater discretion in granting subsidies
and significantly shortens approval procedures. For example, in August
2025, France leveraged the framework to approve a fixed-price offshore
wind project, accelerating deployment under the new, streamlined
subsidy rules. This illustrates how the investment environment for
renewable energy has improved, signaling renewed momentum for
clean energy expansion under the updated policy regime.

MUFG Transition Whitepaper 2025
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B Progress: Status of Large-Scale Renewable Energy Projects

I Large-scale solar power projects are underway

across Western and Eastern Europe
= Of the 66 GW of capacity introduced in the EU in 2024, 44%
was utility-scale at'1 MW or larger, and this is expected-to

account for 50% in-2025.

o Sanquhar Community(0.3GW) &0 natruction to begin
Expansion begins in Aug 2025

@ Strathy(0.2GW)

Construction to begin in May 2025

© Lestijarvi (0.56W)

@ installed by Jun 2025

&y

Onshore wind projects also expanding, centered on
large-scale developments (50-300 MW class)
» In 2024, the installed wind power capacity in the Europe was 14
GW, with the average output of newly installed onshore wind

turbines at 4.6 MW per unit.

. Examples of large-scale

solar projects’
(Total of approximately 1.8GW
when fully operational)

All turbines will be fully

Rajaméaenkyla (0.5GW)

Examples of large-scale
onshore wind projects’
(Total of approximately 1.9GW
o Tyligulska (0.4GW) when fully operational)
Investment decision for
facility expansion in Jan 2025

in Apr 2025 .

o Bohrau Energy Park(0.4GW)
Construction begins in Sep 2025

© Nudo Mudéjar de ' Andorra (0.5GW)

Grid connection in Jun 2025

@ Ciudad Rodrigo(0.3GW)
Trial operation begins in Aug 2025

Under the newly introduced policy frameworks, renewable energy
deployment in Europe continues to expand. In particular, solar power
and onshore wind installations are accelerating—not only in Western
Europe’s major economies, but also across a broader geographic range,
including Eastern and Southern Europe, where multiple new projects are
progressing in parallel. This momentum reflects the tangible impact of
recent institutional reforms by the EC, including the expansion of
transmission and distribution networks, streamlining of approval
processes, and relaxation of state aid rules.

Looking at the composition of projects, 44% of the installed capacity
of 66GW in Europe in 2024 is utility scale with 1MW or more, but more

o Tenovo(0.2GW)
First phase of power generation to commence in Aug 2025

© Neo Syrakio(0.4GW) FID in Apr 2025

than half is less than 1MW. It can be said that the expansion of
geographically dispersed power sources is remarkable. In 2024, the
installed capacity of onshore wind in Europe was 14 GW, with the
average output of new onshore wind turbines reaching 4.6 MW per unit.

In addition, in countries such as Spain, France, Greece, Ukraine,
Finland and others, large-scale projects with a capacity of over 400 MW
at full operation have also advanced to the construction approval stage,
and the scale of investment is diversifying.

1. From Global Energy Monitor's published projects in Europe, five representative projects with investment decisions or construction progress after 2025 were selected in descending

order of planned generation capacity. These were plotted by country.

Source: Global Energy Monitor Website; Solar Power Europe Website ; Wind Europe website; Public information
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Chapter 2 Global Trends (Europe)

B Progress: Status of Major Power Grid Projects

any transmission networks are aging, creating constraints on the acceleration of renewable energy expansion
For stable renewable power supply, Large-scale grid development projects and increased investment are underway
The European Grids Package is

Electricity Grids Action Plan! reports that The European Commission estimates that expected to be published by the
approximately 40% of the distribution approximately €584 bn of investment end of 2025

will be needed by 2030 «Including measures to accelerate

networks are more than 40 years old
permitting processes

3 Baltic Synchronization Major Grid Projects for
(1,400km)? Renewable Integration
Synchronization of Baltic State
power networks with the continental
European grid
(Feb. 2025)

Sidlink
(450~550km)
1 Increases transmission capacity
. from southern to northern Germany.
Celtic I';;gg:r‘:;'nECtor National permitting process
Direct interconnection between 10 be RIEgI(T0I. 2025)
Ireland and continental Europe
Construction scheduled to start (Sep. 2025)

Note: Representative projects with progress in 2025, as listed on the European Commission’s website, are plotted by region; 1. Policy to Accelerate Transmission and Distribution
Infrastructure Development within the European Union, Published in November 2023; 2. New developments in the Baltic States and Poland
Source: |EA Website; European Commission Website(1/2); European Commission Website(2/2); EirGrid Website; Renewables Now Website;i
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Chapter 2 Global Trends (Europe)

B Progress: Status of Major Power Grid Projects

With the rapid expansion of renewable energy deployment, Europe
faces an urgent need to modernize and expand its transmission and
distribution infrastructure. Currently, approximately 40% of the EU’s
power grid infrastructure has been in operation for over 40 years,
creating structural constraints that hinder its ability to accommodate the
variability and geographic dispersion of renewable power generation. In
response, the EC has redefined transmission and distribution networks
as core infrastructure for achieving CN and designated them as a priority
investment area.

The EC estimates that approximately €584 billion in power grid
investment will be required by 2030, and it is advancing institutional
reforms to facilitate this effort. Measures outlined in the Electricity Grids
Action Plan include: accelerating permitting processes, strengthening
Europe’s domestic manufacturing and procurement capacity for
equipment and components, and issuing guidance for grid
modernization and digitalization. These initiatives are fully aligned with
the principles of the Clean Industrial Deal, supporting member states in
expanding grid capacity, reducing connection delays, and enhancing
supply chain resilience within Europe.

Furthermore, by late 2025, the EU plans to introduce a
comprehensive European Electricity Grid Package. This will
institutionalize further reforms, including faster approval procedures,
stronger cross-border interconnections, and standardization of digital
grid control systems, thereby improving the efficiency and resilience of
Europe’s power infrastructure.

An example project is the Celtic Interconnector, a 600 km subsea
transmission line linking Ireland and France, whose construction began
in September 2025. Once completed, it will enable power transfers of up
to 700MW, integrating Ireland’s previously isolated grid with the broader
European electricity market—a landmark example of regional energy
interconnection and system integration.
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B Progress/Suspension: Status of Large-Scale Offshore Wind Projects

While progress is being made on
projects such as those reached
FID in 2025,

there are also cancellations and
withdrawals amid economic
deterioration
Total new offshore wind capacity introduced in
2024 was approx.2.6 GW

(+8% year on year)

. Large-scale projects announced
as implemented or progressing
(approx. 5GW in total,
expected commercial
operation in 2027-2030)

Large-scale projects canceled
or withdrawn
(approx. 7GW total)

Offshore wind power continues to play a major role in European
renewable energy policy. Yet, its progress remains uneven. Backed by
policy frameworks such as the Competitiveness Compass and the Clean
Industrial Deal, several large-scale projects are advancing. On the other
hand, rising costs, volatile material prices, and inflationary pressures
have undermined project profitability, forcing some developers to
postpone or withdraw from planned investments.

Among the offshore wind projects making good progress is Baltic 2
& 3, which reached final investment decision (FID) in May 2025, Baltica,

Swedish Kriegers Flak(0.6GW)

InchCape

(1.1GW)
| IJmuiden Ver

Hornsea 4 (2.4GW)

(Gamma A/B) (2GW)

dBaItic 2 and:3 (1.4GW)

Polish Government CfD
(Fixed pnce support) secured

Multiple long-term
PPAs secured in Germany

which secured a government-backed contract for difference (CfD) and
the He Dreiht project, meanwhile, has been supported through long-term
PPAs. Conversely, ultra-large projects such as lIJmuiden Ver (2GW)
have faced challenges and delays. These developments highlight that,
while policy commitment to offshore wind remains strong, economic
feasibility and financial sustainability continue to present major
hurdles—not only in the U.S. but also in Europe.

Note: Based on publicly available information, we compiled representative projects in each country that have been officially announced since 2024 and plotted them by country. These
are examples of large-scale projects with (planned) generation capacity of 600 MW to 1 GW or more. 2024-August.2025

Source: Wind Europe website; Public Information
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Chapter 2 Global Trends (Europe)

B Characteristics of Power Generation Costs (LCOE) and Offshore Wind Deployment in Europe

Power Generation Costs (LCOE) as of 2023

(E/MWh)

600

The integrated cost, taking into
account output variability adjustments
500 |and grid reinforcement, is on the high
side

400
300

200
- -

100

0

Characteristics of Offshore Wind Deployment
Compared to Onshore Wind / Solar

~~, Onshore wind/
@ Solar @ Offshore

.@@..

Onshore Offshore Natural Nucl Coral
wind wmd Gas? uclear ora

“'Offshore wind is one of the economically
viable power generation sources in Europe

When comparing the levelized cost of electricity (LCOE) in Europe as
of 2023, it becomes clear that—similar to the U.S.—onshore wind, solar,
and offshore wind have all fallen below the cost range of natural gas, the
cheapest among fossil fuel sources. This indicates that these renewable
power sources have already achieved standalone cost competitiveness.

But when taking into account integration costs, as discussed in
Whitepaper 3.0, the economics become complex. As the share of variable
renewables rises, there are additional costs associated with balancing
supply variability and reinforcing grid infrastructure. In particular, large-
scale offshore wind projects tend to face significantly higher integration
costs due to the massive grid connection investments they require.

Proiect Small- to medium-scale Large-scale projects of
rojec projects around 1 GW class
Structure | (~hundreds of MW)
Due to construction
Can be introduced characteristics,
sequentially in response integrated investment
to environmental changes across the entire project
is required
Contract In addition to fixed-price Long-term fixed-price
Structure purchase agreements, purchase agreements
a wide range of are the dominant format
options such as
corporate PPAs are
available

But offshore wind is less flexible than solar PV and
onshore wind, leading to uneven project progress

Furthermore, although offshore wind generation costs have declined to
levels comparable with solar and onshore wind, the sheer scale of these
projects results in extremely high upfront investment burdens. Many
projects also depend on long-term fixed-price contracts (CfDs), with limited
flexibility to adjust through corporate PPAs or other market-based
arrangements. Consequently, economic fluctuations—such as inflation,
rising interest rates, and higher material costs—tend to have a direct and
substantial impact on project profitability. For these reasons, the offshore
wind market in Europe has entered a bifurcated state: projects that maintain
policy support and business predictability continue to progress, while those
facing deteriorating profitability are experiencing delays or cancellations.

1. The dark red line indicates the median value, and the shaded area represents a +25% range around the average for all of EU;
2. LCOE for combined-cycle generation (a combination of power generation by gas turbines and steam turbines)

Source: EU Website
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B Progress/Suspension: Trends in Hydrogen Projects

Of the 15 projects selected in May 2025 under the second EU Hydrogen Bank call, 8
will continue to receive support and are expected to start operations within 5 years
But 7 of the initially selected projects were excluded from support after reassessment of

their maturity and economic feasibility’

European Hydrogen Bank

Financial support measures established
by the European Commission in 2022 to
promote green hydrogen production
within the region
« Approxamately €1.7 billion in support
through the first and second calls
for proposals
« Projected production of approximately

Zeevonk electrolyser

Kristinestad PtX

Gen2-LH2
(0.08GW)

@H2HUB (0216W)
0.56GW
( 'O OKASKADE(0.37GW)

5]
Projects selected under
(0.2GW) the second Hydrogen Bank auction?

(estimated ~1.23GW of production)

. Large-scale projects announced
as being canceled or withdrawn?

3.72 million tons over 10 years o
GreenWHYVY ELY
VILLAMARTIN H2 (0.25GW) (0.2GwW)

© OAGS(0.2GW). AGG280 (0.2GW)

ROSE (0.12GW)BNOON (0.12GW)

Similar to offshore wind, hydrogen has been positioned as a core
technology in Europe’s CN strategy. But the sector is characterized by
polarized fortunes. In terms of public sector funding, the European
Hydrogen Bank by the EC serves as the central mechanism. Through its
first and second funding rounds, the bank has committed approximately
€1.7 billion in financial support. Its programs are expected to facilitate the
production of approximately 3.72 million tons of hydrogen over the next
decade, enabling Europe to develop a world-leading hydrogen market.

However, there have been constraints in the implementation stage,
such as the withdrawal of eight large-scale green hydrogen projects (one
from the results of the initial tender in April 2024 and seven from the results
of the second tender in May 2025) due to regulatory uncertainty, profitability,

and completion deadlines. Instead, ten small- and medium-sized projects
won the tender in September of the same year, which were close to the
commercialization stage. At full operation, the plant is expected to produce
approximately 1.23 GW, with the aim of starting operations within five years.
In other words, at present, hydrogen projects in Europe are in a phase
where reliable implementation is prioritized over expansion of quantity.
This trend suggests that Europe’s hydrogen strategy is shifting from a
conceptual and visionary phase toward one emphasizing economic viability
and risk diversification. Because fluctuating renewable power prices and
rising capital costs have a direct impact on hydrogen production costs,
large-scale projects face increasing challenges in securing profitability,
while smaller, localized projects are progressing steadily and resiliently.

1. The European Commission invited ten reserve projects in September 2025 to begin preparing grant agreements and entered negotiations. As of October 2025, it remains
undecided how many will be finally selected under the second call; 2. Using the auction list for the European Hydrogen Bank (EHB) second call, extract - as of October 2025 - the top
five projects by production capacity for both continuing-support projects and withdrawn awards, and plot them for the relevant countries

Source: S&P Global Website
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B Progress/Suspension: Trends in Major CCS Projects

The Net-Zero Industry Act of June 2024 set a CO: storage target of 50 Mt/year by 2030
While some projects are making progress toward FID,
others are being withdrawn due to economic challenges.

i The first full-scale CCS

i project to secure funding
i through project finance i
! (FID reached in Dec. 2024)

© Northern Lights (5.0 Mt/year)
i ®Brevik (0.4 Mtiyear)

Northern Endurance Partnership(4.0 Mt/year) .: Large-scale projects implemented/progressing?
Net Zero Teesside power(2.0 Mt/year)
eHyNet North West(4.5 Mi/year)
Orproios (0.4 Mt/year)

.: Large-scale projects announced
as being withdrawn’

© shell Pemnis Refinery Rotterdam (1.2Mt/year)

Project ﬂCASSO
(5.0Mt/year)

Ravenna CCS
(4.0Mt/year)

Europe’s CCS sector is similar to hydrogen and off-shore wind in
that some projects are proceeding successfully while others are not. A
major turning point came with the enactment of the EC’s Net-Zero
Industry Act in June 2024, which mandates the establishment of 50
million tons (50 Mt per year) of CO, storage capacity by 2030. Thus,
CCS has been positioned as a strategic industrial technology on par with
renewables and hydrogen, leading to the integrated promotion of CO,
capture, transport, and storage infrastructure across Europe.

This policy shift is reflected in the progress of large-scale project
financing in the United Kingdom. In December 2024, the Northern
Endurance Partnership and Net Zero Teesside Power projects became
one of the first full-scale CCS initiatives in Europe backed by private

capital. The projects are expected to achieve annual CO, storage
capacities of 4 million tons and 2 million tons respectively. The funding
was largely enabled by a structure combining government-backed
infrastructure contracts and long-term offtake agreements. Conversely,
the Picasso Project in France (5 million tons) was cancelled in early
2025 due to a combination of rising material and construction costs and
the failure to finalize long-term CO, offtake agreements. This case
underscores that, beyond regulatory support, the presence of stable
CO, demand underpinned by long-term market mechanisms is essential
for project viability. It also reaffirms the importance of public—private
collaboration in enhancing business predictability and ensuring steady
progress in CCS development.

1. From the database published by the Global CCS Institute in October 2025, among CCS projects in Europe that are operational or under construction, those that have achieved
project financing since 2024 or have made progress in construction or development, with a full-scale CO, capture capacity of 0.4 Mt per year or more, were extracted and plotted by

country. Add as a source-side project connecting only to the UK's Protos network
Source:_Global CCS Institute; Encyclis Website
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B Progress: New EV'Registrations

...with strengthened vehicle emission
regulation and the introduction of lower-
priced models, EV adoption is expected to
resume its upward trend

(Unit: 10K)
After the phase-out of Germany’s EV ‘
300 purchase subsidy, EV adoption -
temporarily stagnated 235 - —
200 Registrations
| in the first half
200 174 of the year?
L _____________ Registrations
105 - in the Second
100 half of the year?
134
24 39
;| — ]
2018 2019 2020 2021 2022 2023 2024 2025

In Europe, the adoption of EVs continues to show a robust upward
trajectory, in stark contrast to trends in the U.S. Supported by stringent
regulations and proactive policy measures, the European EV market is
expected to sustain its growth momentum. New EV registrations, which
stood at approximately 240,000 units in 2018, surged nearly tenfold to
about 2.35 million units in 2023. This rapid expansion reflects the
combined effects of strict EU-level automotive CO, emission standards,
national purchase subsidies and tax incentives, and steady progress in
EV charging infrastructure development.

In fiscal year 2024, registrations declined slightly due to temporary
factors—most notably Germany’s suspension of its low-emission vehicle
purchase support program. However, in fiscal year 2025, EV sales have
returned to growth, driven by tightened emission regulations across
member states and the market introduction of lower-priced EV models.

Indeed, registration volumes in the second half of 2025 have already
surpassed those of the previous year, clearly demonstrating that
comprehensive policy support has had a direct and significant impact on
consumer purchasing behavior.

1. PHEV and BEV; 2. Figures represent totals for January to June of each year; 3. Figures represent totals for July to December of each year

Source: European Commission Website
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B Progress: Trends in LNG

Trends in Expanding LNG Procurement

Shifts in LNG Import Sources fromthe U. S.
(1B m?) Conclusion of long-term offtake contracts with the
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?mna o Others Others Others 2,'?3 Others !_NG terminals and regasification facilities with €4 billion
9% in support between 2023 and 2033
2021 2022 2023 2024 20251

" Although dependence on Russian LNG continues,

imports from the U.S. have increased sharply

Since the outbreak of the Ukraine conflict, Europe has undergone a
policy transformation and has placed far greater emphasis on energy
independence and security. The focus has clearly shifted toward reducing
dependence on Russia and ensuring a stable energy supply. Within this
context, LNG has assumed a strategically critical role. As imports of
Russian pipeline gas have declined, European countries have accelerated
efforts toexpand LNG procurement. They have also moved to develop
import and regasification infrastructure, which will mitigate short-term
supply disruption risks and diversify energy sources over the long term.

An examination of LNG import sources since 2021 shows that, while
Europe remains partially dependent on Russian supplies, imports from the
U.S. have increased dramatically. By 2025, major European energy
companies in Germany and France had signed a series of long-term offtake

1. Data covering January to June 2025
Source: European Commission; Public information

Securing long-term imports and accelerating

the expansion of LNG reception facilities
contracts with U.S. producers, making the U.S. the largest LNG supplier to
Europe, accounting for more than half of total regional imports.

This structural shift in supply has driven a wave of LNG import terminal
and regasification facility construction and expansion across Europe. In
northern Germany, France, the Netherlands, Poland, and the Baltic states,
multiple infrastructure projects are being developed, ranging in cost from
several hundred million to several billion euros. The drive to diversify LNG
supply sources is expected to continue in the years ahead. Furthermore,
some of these new facilities are being designed for conversion into hubs
for transporting clean fuels such as hydrogen and ammonia, reflecting an
integrated approach that links energy security with decarbonization goals.
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B Progress: Trends in Nuclear

Outlook for Large-Scale

Examples of Private Nuclear Power

Nuclear Power Generation Capacity! Procurement
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Reactor life extensions and new large-scale construction plans between
2025-2050 are expected to involve investments of €241 billion

Nuclear power in Europe is undergoing rapid reassessment and
reinvestment as a clean energy source capable of offering both energy
independence and stable supply. Following the outbreak of the Ukraine
conflict, the EC formally reclassified nuclear as an element of the clean
energy mix, integrating it into core CN strategy.

The Eighth Nuclear lllustrative Programme, published in June 2025,
outlines an investment plan totaling approximately €241 billion between
2025 and 2050. The program aims to extend the operation of existing
reactors and construct new large-scale units, increasing nuclear
generation capacity by around 20GW between 2030 and 2040. From
2035 onward, the share of new reactors—including small modular

1. Based on the draft of the 8th Nuclear Illustrative Programme (PINC), dated June 2025;

capable of physical power delivery in France

Through PPAs and long-term baseload contracts, nuclear
power supply is expanding to meet diverse private sector
demand across the EU

reactors (SMRs)—is expected to grow progressively, supporting the
stable maintenance of 100-120GW of generation capacity annually.
Notably, as in the U.S., surging electricity demand from data centers is
creating private sector demand. Major technology companies and Al
developers are increasingly signing long-term nuclear PPAs, reflecting
a shift toward nuclear energy as a reliable baseload source to power
digital infrastructure.

Thus, the role of nuclear power in Europe is evolving to become a
strategic enabler that supports industrial electrification, enhances
industrial competitiveness, and advances energy security and CN
objectives.

2. For existing reactors requiring new life-extension investments after 2025, assuming such investments are implemented; 3. Letter of Intent
Source: Global Energy Review 2025; Equinix enters into multiple advanced nuclear deals to power data centers | Reuters; Public company data
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B Emerging Challenge: Europe’s Technology Dependence on China

China’s Share of CN Technology Manufacturing
Capacity (2023)

= E
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CN technology manufacturing capacity is concentrated in
China, raising concerns over dependency risks under potential

U_S. tariff policies

A key structural concern in Europe is its deepening dependence on
China, which has established a dominant position in CN-related
manufacturing. As of 2023, China accounted for 50-80% of the global
market in sectors such as batteries, solar modules, offshore wind
equipment, and electrolyzers, and about 30% in heat pumps. By contrast,
Europe and the U.S. each account for around 20% each, lagging
significantly in both production capacity and cost competitiveness.
Consequently, while Europe has made policy-driven progress in various
CN technologies, its heavy dependence on China for manufacturing
capacity and component supply poses a challenge to the EU’s stated goal
of achieving strategic autonomy.

The tariff policies introduced under the second Trump administration

1. Start date of public offering

Source: |IEA Advancing Clean technology Manufacturing; European Hydrogen Bank; Nikkei Inc.

European Hydrogen Bank Initiative

[ to Protect Regional Electrolyzer Manufacturing

Due to a lack of sourcing

15t Call requirements, about 60% of
(Nov 2023)' | selected bidders assembled key
electrolytic cell parts in China
® Companies with more than 25% of
ond Call hydrogen production capacity
(Dec 2024) relying on Chinese-made or

Chinese-processed equipment were
Q excluded from eligibility

At least 75% of equipment must be
sourced from outside China,

with a maximum of two major
components permitted to originate
in China

3 Call
(2025/Q3)

To protect regional industries, the EU is adding stricter
procurement requirements

have created additional short-term risks, particularly for European firms
relying on Chinese-made components. Higher tariffs could raise
procurement costs for products such as batteries, further eroding the
competitiveness of European manufacturers. In response, the EC has
begun implementing measures to increase domestic manufacturing ratios
and revise procurement regulations. An example of the challenge has
emerged in the European Hydrogen Bank’s funding scheme. In its first
funding round, it was revealed that approximately 60% of the selected
project developers assembled their core electrolyzer stacks in China.
Learning from this experience, the second and subsequent rounds of
funding now include explicit requirements for a minimum share of EU-
based manufacturing.
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B Emerging Challenge: Rise of Right-Wing Forces in Europe

Rise of Right-Wing Seats in the
European Parliament

Backlash against CN by Right-Wing Parties

The number of seats in the European Parliament elections

in July 2024 in various countries as of May 2025
Left Right M 20-%
Centrist Independent Il 10~-30%

- ~10%

705 - 720
62 .33

118 =)y 187

+69 seats

417 401

108 99

Before After

Vote share of far-right parties

SwW== “Anti Net-Zero Declaration” by the
> Conservative Party Leader

Kemi Badenoch, leader of the UK Conservative Party —

one of the country’s major political parties — expressed

opposition to the 2050 net-zero target

= “Achieving net zero by 2050 is unrealistic, and
attempting to do so would destroy the economy due to
excessive costs”(Mar 2025).

Expansion of Fossil Fuel

utilization Under New

Government

In May 2025, a new government was formed by

the center-right Christian Democratic/Social

Union in coalition with the Social Democratic

Party(May 2025)

= Moves calling for the lifting of the ban on new
gasoline and diesel vehicle sales

+ Heating using fossil fuels was approved

In the European Parliament and member states, CN-skepticism is gaining ground,
leading to looser fossil fuel regulation and delays or revisions to net-zero targets

Another emerging challenge for Europe is the rise of CN-skeptical
right-wing parties. In the European Parliament elections of July 2024,
left-leaning and centrist parties lost seats, while right-wing factions
gained 69 seats. The shift reflects growing public frustration over
inflation, rising energy prices, and concerns about industrial
competitiveness, all of which have fueled a backlash against climate
policies across member states. Capitalizing on this sentiment, right-wing
parties have expanded their support base by advocating for regulatory
relaxation, greater use of fossil resources, and domestic industry
prioritization.

Source:_European Parliament Website; Statista; Public Information

Even in EU member states where governments had previously
championed CN technologies, the rise of right-wing forces is creating
growing headwinds. As of May 2025, far-right parties have secured
more than 10% of the vote in recent elections in many countries.

Country-level developments underscore this trend. In the United
Kingdom, for instance, the Conservative Party leader has suggested
revisiting the 2040 net-zero target and has expressed openness to
continued fossil fuel use. Similarly, in Germany, the new administration
has reversed a planned ban on sales of new gasoline and diesel
vehicles and signaled an expanded role for fossil fuels, prompting
concerns that the country’s CN policy momentum may be weakening.
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B Emerging Challenge: Weakening of Demand-Side Industries (German Companies 1/2)

Competitiveness Compassv/ Clean Industrial Deal

AL 2025
Materials| BASF  Closure of a chemical production linein | Conti-  Closure or sale of five industrial
6 Germany (Aug 2024) nental material plants in Germany (Jan 2025)
EVONIK Plans to cut more than 1/5 of workforce Bayer Plans to relocate or sell Frankfurt-based
and sell several sites (Dec 2024) operations by the end of 2028(May 2025)
Automotive Volks Closure of at least three plants in Porsche Reduction of approximately 3,900 jobs
Wagen  Germany (Oct 2024) by the end of 2029 (Mar 2025)
o] ZF Plans to cut up to 14,000 jobs in Audi Closure of Belgium plant by the end of
Germany, mainly in EV-related 2025 (Feb 2025)
operations (Jul 2024)
BOSCH Plans to reduce approximately 10,000 Daimler  Plans to reduce approximately 5,000
workers in Germany (Dec 2024) Truck workers in Germany (Jul 2025)

Among demand-side industries in Europe, which the government aims to protect and strengthen,
German companies are planning domestic plant closures and restructurings

Europe is also grappling with demand-side strains. Germany, while Although the government has emphasized protecting and
pushing ahead on the supply side—expanding renewables, reinforcing strengthening key sectors such as materials and automotive, since 2024
transmission networks, and deploying CN-related technologies—has major companies have announced a series of domestic plant closures
seen mounting pressure on industry. Challenges have intensified, and restructurings, a trend that has continued into 2025. Behind this are
including persistently high energy costs, eroding international elevated energy prices, competition from lower-priced Chinese products,
competitiveness, and barriers to passing higher costs through to and the difficulty of passing decarbonization costs on to end products.
customers.

Source: Public company data
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B Emerging Challenge: Weakening of Demand-Side Industries (German Companies 2/2)

Impact of High Energy Costs

Trends in Domestic Production Constraints and
Overseas Relocation by German Companies

Percentage of responding companies
affected by high energy costs™
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: Due to perﬁstently hlgh energy costs companles are

expected to see the same level of competitiveness loss
and investment delay in 2025 as in 2024

According to a 2025 survey conducted by the Association of German
Chambers of Industry and Commerce (DIHK), the proportion of German
businesses reporting that rising energy costs negatively affect their
competitiveness has remained elevated at the same high level as in
2024. Within this group, the share of respondents citing “loss of
competitiveness” and “postponement of climate-related investment” as
specific consequences has increased compared with 2024,
underscoring a deepening strain on industrial performance.

The same survey also revealed that nearly 60% of large
manufacturing companies—those with over 500 employees—reported

Percentage of companies planning, progressing on, or
having already implemented domestic production

(% Sestrictions or relocation overseas!
0

59%
60 1 Large-scale
manufacturing
(500+ employees)
40 37%
/_ Manufacturing
20 16%
- All industries
0|

2017 2019 2021 2023 2025

Nearly 60% of large-scale manufacturers are planning to, or

have already begun to, restrict domestic production or relocate

overseas; a trend expected to continue

that they are planning, in the process of, or have already implemented
measures to reduce domestic production or relocate operations abroad,
raising serious concerns about the risk of industrial hollowing-out.

This trend has been gradually progressing since 2016, but it has
accelerated sharply since 2022, triggered by the energy crisis and rising
interest rates. These pressures are not limited to the materials and
automotive industries; similar signs of weakening demand-side activity
are now emerging across a broader range of industrial sectors.

1. Based on responses to a corporate survey conducted by the Association of German Chambers of Industry and Commerce (DIHK). The number of respondent companies in 2025
was 3,600. Results for 2020 in the graph on the right are not disclosed; Source: Energiewende-Barometer
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Chapter 2 Global Trends (Europe)

B Summary

At the European Commission level, to achieve energy autonomy and promote the industrialization of
o CN technologies, the focus is on expanding renewable energy deployment and shaping markets

through regulatory measures. While currently paying attention to industrial competitiveness, the
Commission continues to maintain its support policies for CN technologies.

Through the “Competitiveness Compass” and “Clean Industrial Deal”, the EU has continued
9 providing broad support for CN technologies. Progress has been seen not only in renewables and
EVs, but also in offshore wind and hydrogen, as well as in the adoption of LNG and nuclear power.

o Meanwhile, at the member state level, rising energy prices and price competition with Chinese
products are undermining industrial competitiveness, making the transition likely to proceed amid
significant challenges.
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B Trends in Industrial and CN Policies in China

2000s '\ 2010s 20202024 2025

f

Expanding global CN tech share as the “world’s renewable energy factory,” but rising concerns over trade frictions
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B Trends in Industrial and CN Policies in China

Over the past 25 years, China’s industrial, energy, and CN policies
have consistently positioned low-carbon development not only as an
environmental measure but as a core driver of industrial
competitiveness. In the early 2000s, amid rapid economic growth, China
saw a sharp increase in electricity and energy demand, resulting in
heavy dependence on coal-fired power generation. As issues such as
air pollution, reliance on imported fossil fuels, and constraints on power
supply became more apparent, China in 2005 enacted the Renewable
Energy Law, marking the country’s first comprehensive legislation to
promote renewable energy. The law set forth measures to encourage
the development and utilization of renewables, mandate grid connection
and purchase of renewables, and prioritize technological advancement
in renewable industries. Critically, it established the institutional
foundation for China’s renewable energy expansion, positioning
renewables as a strategic sector essential for energy system
transformation, supply stability, and industrial development.

In 2009, a revision to the Renewable Energy Law integrated
renewables into national planning frameworks and introduced a feed-in
tariff (FIT) levy system to accelerate deployment. As a result, by the
early 2010s, China saw significant growth in domestic production of
solar and wind equipment, the expansion of global market share, and

the emergence of low-carbon technology manufacturing as a major
export industry. In 2015, the government launched “Made in China
2025”, designating solar cells, wind turbines, batteries, and electrolyzers
as strategic sectors. Through subsidies, tax incentives, and R&D
support, the policy placed low-carbon technologies at the core of China’s
industrial strategy. Supported by these initiatives, China established
itself as the “world’s renewable energy factory,” achieving dominant
production capacity, expanding domestic renewable deployment, and
accelerating exports and overseas investment.

In 2020, China informed the United Nations General Assembly of its
goal to achieve carbon neutrality by 2060, signaling a shift toward a
cross-sector, nationwide CN agenda. While trade frictions with the U.S.
and European economies persist, China continues to expand its
capabilities in emerging domains such as electrolyzers for hydrogen
production, synthetic fuels, and nuclear power. These developments are
expected to further consolidate China’s position as a global
manufacturing powerhouse in the era of industrial decarbonization.
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B Investment Trends by Clean Technology Type in China

Announces CN target for 2060
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In China, investment in clean technologies has increased steadily
(about 10% year-on-year growth) since 2020, reaching a world-beating
$818 billion in 2024. The share of renewables in the energy mix has also
continued to rise, from 28% in 2020 to 34% in 2024. This shows that
investment is expanding in step with national policies.

Technology, transport electrification (such as EV), renewables, and
transmission and distribution together account for over 90% of total
investment, with growth and expansion ongoing. As of 2024, EV-related

investment represented just under half of total investment, while
renewables accounted for 35% and transmission and distribution for
11%. Investment in energy storage is also increasing from a low base.

Although its share of the total remains relatively small, investment in
energy storage is also increasing, reflecting active capital spending to
enable the effective utilization of variable renewable power such as solar
and wind.

1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies
Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from 2020 onwards. Most notably, power grids start in 2020. CCS refers to carbon capture and

storage. _Ember Website; IEA Website

-56 -
MUFG Transition Whitepaper 2025


https://ember-energy.org/countries-and-regions/china/
https://www.iea.org/reports/global-energy-review-2025/electricity
https://www.iea.org/reports/global-energy-review-2025/electricity
https://www.iea.org/reports/global-energy-review-2025/electricity

Chapter 2 Global Trends (China)

B International Comparison of Clean Technology Investment Scale in Major Regions (2024)
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China is first among major regions for total investment, and is a leader in CN technologies

China's investment scale in clean-related technologies is sweeping
the world. By 2024, its investment scale (818 bilion USD) was
equivalent to 2.2 times that of Europe and 2.4 times that of the U.S.,
accounting for approximately one-third of the world's total clean
investment on its own. This overwhelming investment scale
demonstrates that China possesses unmatched competitiveness in the
mass production and supply of clean technologies.

In other words, China has established its position as a major CN
technology powerhouse based on its comprehensive capabilities:
manufacturing clean-related equipment and products domestically,
stably sourcing the necessary materials and resources within the
country, and creating massive domestic demand to drive industrial
growth in a virtuous cycle.

1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies

Source: Bloomberg NEF
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Chapter 2 Global Trends (China)

B Trends in China's Power Generation Mix and GHG Emissions

Transition of China’s Power Generation Mix

Trends in GHG Emissions

Announcement: “Carbon
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Expansion of renewables and nuclear power continues,

but coal-fired power generation is also increasing

Over the past decade, the share of renewable energy and nuclear
power generation in China has steadily increased while dependence on
coal has declined. Specifically, renewable energy and nuclear power rose
from 20% of the total in 2010 to 38% in 2024, while reliance on coal-fired
generation fell from 77% to 58% over the same period. That said, total
power generation rose 2.4 times between 2010 and 2024, meaning the
absolute volume of coal-fired generation increased 1.8 times.

Underlying these trends are China’s industrialization and
electrification, which have meant that electricity demand has risen faster
than improvements in energy efficiency. As a result, GHG emissions

1. Sum of solar, wind, and biomass generation. Increase in generation (TWh) calculated

Source: Ember Website; Climate Watch Website; IEA Website; Nikkei

2060 (year)

Chlna has announced the 2060 CN target
emissions are still rising moderately

continue to grow, and were 29% above 2010 levels in 2022. In addition,
the Chinese government announced in September 2025 that it would
reduce GHG emissions by 7-10% from the peak level by 2035. While
the Chinese government has set a target of reaching a carbon peak by
2030 and carbon neutrality by 2060, the pace of power demand growth
and coal’s ongoing role suggest that further action will be required. This
will include expansion of renewables and nuclear power, alongside
strengthened implementation of mechanisms such as the national
emissions trading system (ETS) and tax incentive frameworks. Together,
these will be critical for achieving meaningful GHG reductions beyond
2030.
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Chapter 2 Global Trends (China)

B CN-related Progress in China Over the Past Year

Transition of China's Power Generation Mix

Trends in GHG Emissions
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Expansion of renewables and nuclear power continues,
but coal-fired power generation is also increasing
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Chlna has announced the 2060 CN target
emissions are still rising moderately

1. CN-related vehicle targets include BEVs, PHEVs, FCVs; 2. Decision on Basic Policies at the Fourth Plenary Session of the 20th Central Committee of the Communist Party of

China in October 2025; Source: Public Information
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Chapter 2 Global Trends (China)

B CN-related Progress in China Over the Past Year

Over the past year, China’s progress has been shaped by both
domestic policy initiatives and international developments. Domestically,
the government has promoted the growth of CN-related industries under
the framework of the 14th Five-Year Plan (2021-2025). Key measures
include stimulating demand for CN products through subsidies and tax
exemptions and expanding the ETS to cover high-emissions sectors
such as steel, cement, and aluminum.

In January 2025, China enacted its first comprehensive Energy Law,
consolidating its existing energy legislation into a single legal framework.
A key feature of the law is that it puts CN on par with national security
as a central policy objective. It also creates a legal mandate for the
indicators and targets required to accelerate CN. The law requires that
renewable energy be prioritized, that the state guarantee grid access for
renewable electricity, and that diverse non-fossil energy sources such
as wind, solar, biomass, and geothermal be comprehensively promoted.
It also defines hydrogen as an energy source to be actively developed,

recognizes fossil fuels as complementary to decarbonization
(emphasizing cleaner and more efficient use), and calls for the
expansion of market mechanisms essential to achieving CN. Together,
these signal China’s intention to advance CN as a national strategic
priority.

In October 2025, the government finalized the policy direction of the
15th Five-Year Plan (2026—-2030), which emphasizes the development
of green advanced industries and the implementation of supply chain
resilience strategies. Meanwhile, internationally, Chinese exports has
been significantly impacted by the additional tariffs imposed under the
U.S. Trump administration, which have undermined product price
competitiveness. At the same time, Europe has imposed tariffs on
Chinese goods and tightening local procurement requirements, making
their protectionism a major concern for China’s trade and industrial
outlook.
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Chapter 2 Global Trends (China)

B Outline of China's 14th Five-Year Plan

Outline

Examples of CN-Related Initiatives

Creating Demand
for CN Products

EV'! Promotion

Purpose

Strengthen self-sufficiency in
supply chains, energy security,
and carbon reduction by
focusing on the domestic market
in 2021-2025

Plan Highlights:

» Innovation-led
development

» Formation of a strong
domestic market |

» Rural revitalization

» Green growth and
decarbonization

« Digital transformation

= Security enhancement, etc.

for CN Achievement

o

Tax exemptions and subsidies to promote CN product adoption
through stronger domestic demand

Up to ¥60k tax exemption
per vehicle (2024-2025)

Manufaeturer discount support and
charging network’development to
promote rural adoption

Introducing Cost Metrics

Nationwide ETS Implementation
o Market-based ETS trading promoted;
nationwide frading started in 2021

Fuel Cell Vehicle (FCV) Model Cities Subsidy
= Up to ¥30 billion in Subsidies based |
on the number. of FGVs sold |

and use of core infr‘a'structufe in
designated cities | !
i}

Accelerating CN initiatives through GHG emissions
regulations

2024:

Legal framework for trading finalized

2025:

Expansion to industries (about 60% of national

”»

emissions)
2027:
Sector-based emission cap system to begin

The 14th Five-Year Plan (2021-2025) emphasizes domestic
market-driven growth, including enhancing supply chain self-sufficiency,
reinforcing energy security, and advancing decarbonization. Within this
broad framework, CN is positioned as a growth driver, with policies
designed to strategically support key industries such as renewable
energy, electrification, and hydrogen. In parallel, China has supported
domestic demand through consumer, manufacturer, and local
government tax exemptions and subsidies, aiming to accelerate
adoption of products such as EV and fuel cell electric vehicles (FCEV).

Note: 1CNY=20JPY
1. CN-related vehicle targets include BEVs, PHEVS, FCVs
Source: China Executive Briefing Website; UNDP.pdf; public information

On the institutional side, China in 2021 piloted its national ETS,
starting with the power generation sector. Since 2025, its coverage has
expanded to include high-emission industries such as steel, cement,
and aluminium. As a result, the system now encompasses
approximately 60% of national emissions, helping guide corporate
investment toward low-carbon technologies.
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Chapter 2 Global Trends (China)

B Outline of China’s 15" Five-Year Plan:7 Fundamental Policy Directions

o +4h Achieve remarkable results in high-
¥ quality development

= Strengthen the foundation of the real economy through building a modern industrial system
(Prioritizing economic development, to accelerate their development of China into a manufacturing
powerhouse by adhering to intelligent and green initiatives)

+ Expand high-level opening-up and create new frameworks for international cooperation and win-win relations

« Accelerate self-reliance in high-level science and technology and drive the development of “new productive

(2] / Significantly enhance self-reliance and self-  forces”

strengthening in science and technology

© Open new breakthroughs in deepening
comprehensive reform

Accelerate the creation of a robust domestic market and a new development pattern
Speed up the establishment of a high-level socialist market economy system to reinforce growth momentum

&

= Enhance social civilization to a higher
= level

Stimulate innovation through national cultural creativity and promote the prosperity and development of
socialist culture

e . . . = Accelerate the modernization of agriculture and rural areas, and steadily advance rural revitalization
- COI"ItII’lUOl:IS|y improve the qua"ty of = Optimizing the regional economic structure and promoting development through interregional coordination
1 i people’s lives « Strengthening the safeguarding and improvement of people's livelihoods and steadily advancing the “common

prosperity” of all people

(6] w? Achieve new progress in building a

Accelerate the comprehensive greening of economic and social development, and build a “Beautiful China”

Beautiful China
. - « Promote modernization of the national security system and capabilities, and build a high-standard “Safe
(7] v Further strengthen national security China® sy . ¢
protectlon + High-Quality Advancement of National Defense and Military Modernization

Aims to maintain its status as the “world’s factory” through domestic development of CN technologies
and diversification of export destinations

The 15th Five-Year Plan (2026-2030) is set to emphasize
development themes such as “high-quality growth” and “technological
self-reliance.” While the detailed plan is scheduled to be published and
approved at the National People’s Congress in March 2026, the theme
for decarbonization will likely be a transition from “quantitative
expansion’—focused on scaling up renewables and EVs—to “qualitative

enhancement,” through a deepening of institutional and market
mechanisms relating to carbon reduction.

Building on the trajectory of the 14th Five-Year Plan, the new plan
is expected to include extensive support for CN, including strategies for
strengthening renewable energy, advancing hydrogen development,
and achieving the 2030 emissions peak target.

Note: The recommendations in each field presented in the communiqué released at the Fourth Plenary Session of the 20th Central Committee of the Communist
Party of China in October 2025 are organized and linked to the seven fundamental policy areas considered to be most relevant to the development goals

Source: JETRO HP
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Chapter 2 Global Trends (China)

B China’s Energy Law (January 2025): Objectives and Initiatives

Objective Specific Initiatives
Strengthen energy security @ Promotion of Pr_ia_orit}_f @ Active Development qf
and ensure stead Development and Utilization of Nuclear Power Generation
y Renewable Energy - Actively promote nuclear power
toward CN : - y P P
progress - Establish a minimum renewable generation
: Imfpf)_rc_we energy self- energy consumption target - Installed nuclear power capacity
sutticiency . target of 70 GW by 2025 under
+ Diversify energy import the 14' Five-Year Plan
sources
- Establish a stable energy @ o r—r  Foooil Fuol b Active Dovel :
| tem f iversification of Fossil Fue ctive Developmen
glrfgge?;eesm o Procurement 6 and Promotion of Hydrogen and
« Strengthen procurement of Advance technology fuel
Russian natural gas and Australian - Explicitly define “use of hydrogen
coal, in addition to oil from the as an energy source” under
Middle East. Shift to an energy national law
structure that does not depend on
specific countries

with a focus on security and CN

January 2025’s Energy Law positions CN as a policy objective of
equal importance to national security. It also provides a legal foundation
for the goals and measures designed to accelerate progress toward CN.

The law provides for prioritized development and utilization of
renewable energy, mandatory guarantee of grid access for renewable
electricity, comprehensive expansion of diverse non-fossil energy

Source: EnviX; GCFEN

sources, active development and promotion of hydrogen, diversification,
cleaning, and efficiency improvement in fossil fuel use, and the
enhancement of market mechanisms essential for achieving CN. Under
these principles, proactive policy support is expected to be implemented
to drive China’s transition toward a low-carbon energy system.
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Chapter 2 Global Trends (China)

B Progress: Trends in Renewable Energy

Renewable Energy Capacity Trends and Outlook

Examples of Major Renewable Energy Projects’

@ solar 2025/9 Launch of
1 @ @ ] @ Il Onshore wind commercial operations
Solar Ons:hore Offshore  Other Nuclear Thermal . Offshore wind (1.5GW)
(TW) wind wind Renewables :
Solar power, onshore wind 2025/5 Launch of full operations :
power, offshore wind power (~1GW)
generation capacity (share é
8 of total capacity) 1
: 2025/7 Start of power
+ 6 2 . . 0) transmission(0.8GW)
6.7 TW ey | | :
4 79/ ) 2024112 Start of § 2024/7 Start of construction “w
— power transmission ; (9.35GW)
0.8 TW (4GW)
0 ﬁ
2 (30 /D) 2025/9 Launch of full ;
operations (1GW)
0 2024/6 Start of
power
2030 2040 2050 transmlssmn(o 4GW)

" Renewable energy is expected to grow,
driven by solar and onshore wind

China has positioned the expansion of renewable energy
deployment as a core national strategy for achieving the 2060 CN goal.
The country’s renewable power generation capacity is projected to rise
nearly nine times—from approximately 0.8TW in 2020 to around 6.7TW
by 2050.

The National Energy Administration publishes renewable energy
project announcements on a monthly basis, highlighting steady progress

Constructlon and operatlon of Iarge-scale
projects have continued over the past year

on large-scale developments. In particular, massive solar and onshore
wind projects are being built in inland regions. For example, in the
Xinjiang Uyghur Autonomous Region, construction of a 9.35GW solar
power project began in 2025, while in the Inner Mongolia Autonomous
Region, an onshore wind project with a 1.5 GW capacity has
commenced commercial operations.

1. Aggregated representative cases from among the National Energy Administration of China has been publishing new renewable energy projects monthly since 2024 and plotted

them for each province. Projects without corporate logos involve multiple operators or the operator is undisclosed. The examples shown are major projects exceeding 1,000 MW for
solar, 400 MW for offshore wind, and 1,000 MW for onshore wind; Source: DNV; Public Information
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Chapter 2 Global Trends (China)

B Progress: Trends in Nuclear

Nuclear Power Generation Capacity in Major
Countries (as of Jan 2025)

Examples of Major Nuclear Power Projects in China’

Number of nuclear reactors

I shutdown Under Construction [l Operating
150 - Approved
102
100 { 94
A 44
57
50 -
36 33
R——— ;
= Il == o
The U.S China France Russia Japan

China is No.2 globally for nuclear power but is
accelerating construction and approvals to become No.1

In China, nuclear power is seen as a key technology that supports
both energy security and low-carbon electricity generation. Under the
14th Five-Year Plan, China set a target to reach a total installed nuclear
capacity of 70GW by 2025. The Energy Law explicitly states the
government’'s commitment to the active development of nuclear power.

As of January 2025, China operated 58 nuclear reactors, making it
the second-largest market for nuclear plants in the world after the U.S.
An additional 44 reactors have been approved or are under construction,

Under construction
@ !n operation

2025/5 Start of construction
: (4.8GW)

2024/11 Start of power
transmission (3.1GW)

o’

2024/8
... implementation
approval (3GW)

2025/1 Start of commercial operation -
(1.1GW)

In the past year, construction and operations have
continued, mainly in coastal areas

positioning China to become the largest nuclear power producer globally.
Over the past year, several large-scale nuclear projects—mainly
concentrated in coastal provinces—have seen construction start or grid
connection commence, indicating that nuclear power development is set
to accelerate further.

1. Representative projects listed in the China National Nuclear Safety Administration’s regulated-project database (those that have made progress since 2024) were aggregated
based on public information and plotted for each province. Examples of large-scale projects with planned generation capacity of 1,000,000 kW or more
Source: The Yomiuri Shimbun Website; National Nuclear Safety Administration Website; Public Data
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Chapter 2 Global Trends (China)

B Progress: Trends in LNG

Comparison of LNG Net Import Volumes (Actual Results)
/\- il e
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Over the past ten years, China’s LNG net imports have

increased about fourfold, surpassing those of Japan
to make China the world’s largest LNG importer

Natural gas demand has risen steadily since the 2000s, driven by
growing concerns over air pollution and the need for energy transition.
Under the 13th Five-Year Plan (2016—2020), the government introduced
the policy of “fuel switching from coal to natural gas and renewables,”
accelerating the shift toward cleaner energy sources. As a result,
domestic supply could not keep pace with demand, leading to a sharp
increase in LNG imports—which expanded 4 times between 2015 and
2024. In 2021, China’s net LNG imports grew 18% year-on-year,
surpassing Japan’s to make China the world’s largest LNG importer.

1. Estimate based on the cumulative total of contracts concluded as of June 2023

China’s LNG Long-Term Contract Volumes and
Projects

LNG Long-Term
Contract Volumes

Contracts Announced as of 2025

Others

Volume

(Mt/year) Buyer Seller Duration (Mt/year)
Zheldiang BP
Zhedal 10 year . 100
g:;n; o Woodside 15 year 60
, Gas Energy (2027~)
70 Others (E;Z':l Natural  ADNOC 15 year 100
; 55 (2028~)

Pearl River  Conoco 15 year
g# Investment  Phjllips (2028~)
atar Guangzho  Mercuria 5 year 40
E u Gas (2026~)

ZhenHua  ADNOC 5 vear
0023 20301 "€ USGi o

Strengthening long-term contracts in anticipation
of rising LNG demand

Anticipating continued growth in demand, China has turned to long-
term supply contracts. Between 2023 and 2030, the total volume under
long-term agreements is expected to increase 1.4 times, with particularly
strong growth in procurement from the U.S. Activity in 2025 has
remained robust, including the signing of a 15-year contract for 100
million tons per year.

Source: Enerdata Website; JOGMEC Website; S&P Global HP; Woodside Press Release; Reuters (1/2); Reuters (2/2); Mercuria HP

MUFG Transition Whitepaper 2025

- 66 -


https://yearbook.enerdata.net/natural-gas/balance-lng-trade-world.html
https://yearbook.enerdata.net/natural-gas/balance-lng-trade-world.html
https://oilgas-info.jogmec.go.jp/info_reports/1009585/1009906.html
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/lng/052225-wgc2025-bp-signs-long-term-lng-spa-with-chinas-zhejiang-energy
https://www.woodside.com/docs/default-source/media-releases/2025/woodside-and-china-resources-agree-long-term-lng-supply.pdf?sfvrsn=c392ba45_1
https://www.reuters.com/sustainability/climate-energy/chinas-enn-zhenhua-oil-agree-lng-deals-with-adnoc-2025-04-21/
https://www.reuters.com/business/energy/guangdong-pearl-river-agrees-lng-purchase-deal-with-conocophillips-2025-05-21/
https://mercuria.com/mercuria-signs-long-term-lng-supply-agreement-with-guangzhou-gas-group-advancing-clean-energy-cooperation-in-the-greater-bay-area/

Chapter 2 Global Trends (China)

B Progress: Trends in Hydrogen Production

Outlook for Hydrogen Production Volumes
(IEA forecast)

Examples of Large-Scale Green Hydrogen
Projects in China’

(Mt/year) By-product Il Biue Hydrogen

I Grey Hydrogen [ Green Hydrogen
Demand
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China accelerates hydrogen production to meet
growing demand; green hydrogen expected to account
for about 80% of production by 2060

Since the early 2000s, China has conducted R&D in hydrogen
technologies for fuel and FCEV. In 2019, the National Energy
Administration published a Hydrogen Roadmap, positioning hydrogen as a
key part of the national energy structure and promising to expand
renewables-based production over the medium to long term. Hydrogen
was formally incorporated into China’s energy policy under the 14th Five-
Year Plan (2021-2025), while the 2025 Energy Law defined hydrogen as
an energy source to be actively developed and utilized.

These incremental efforts toward hydrogen development are

Approval / under construction

@ !n operation

2025/4 Implementation approval

(120kt/year)
2025/7 Hydrogen pipeline i .
pilot project approval  ......cccoieeeeeen DEONE ...
(500kt/year) il
2025/7 :
: Operation start ~ 2025/1
2025/7 Commercial ‘operation (30ktyear) V::::?a:gt?:;e
begins(Ammonia production (110kt/year)

capacity: 320kt/year)

Certification and construction for green
hydrogen production are progressing

expected to continue. According to outlook set by the IEA, hydrogen
demand in China is expected to triple between 2030 and 2060, with
hydrogen production expanding to nearly 100 million tons per year by 2060.
The focus will be on green hydrogen, which is expected to account for
about 80% of production in 2060. Already, tangible progress is being made.
A 30,000-ton-per-year project began operations in Jilin Province in July
2025, while in the Inner Mongolia Autonomous Region, several large-scale
projects exceeding 120,000 tons per year have obtained approval for
construction and testing.

1. Aggregation of representative projects from GlobalData or First Batch of Demonstration Projects for Green and Low-Carbon Advanced Technologies (with progress since 2024 as
of October 2025), together with state-certified projects; plotted by province. Large projects defined as planned H, production capacity =30,000 kW Note. as of October 2025

Source: |IEA; Public information

-67 -
MUFG Transition Whitepaper 2025


https://iea.blob.core.windows.net/assets/9c01430d-9e8f-4707-862c-35453b9e7d89/OpportunitiesforHydrogenProductionwithCCUSinChina.pdf

Chapter 2 Global Trends (China)

B International Comparison of Green Hydrogen Costs (2025)

Breakdown of Hydrogen Production Costs by

Electricity Costs for Green Hydrogen

Country Production by Country
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renewable energy costs. China’s costs are about one-third of Japan’s
and among the lowest in the world

Green hydrogen produced in China is highly cost-competitive. As of
2025, a comparison of hydrogen production costs across major
countries shows that China is among the cheapest at about $3.2/kg,
around one-third of Japan’s production cost of $10.2/kg.

The primary factors behind low costs are abundant renewable
energy resources and low electricity prices. Electricity accounts for
approximately 66% of the total cost of green hydrogen production.
China’s cost of renewable electricity used for green hydrogen generation

Source: BloombergNEF, "Hydrogen Levelized Cost Outlook 2025"

stands at $2.0 per kilogram, second only to Saudi Arabia, and about
one-third of Japan’s cost ($5.9 per kilogram).

In addition, several structural factors are at play. The country has
established a mass-production system for electrolyzers and related
equipment, has adopted clear, government-led policies to expand
hydrogen adoption, and has developed diverse sources of domestic
demand across sectors including transportation, chemicals, and
steelmaking. Collectively, these elements underpin China’s emergence
as a global leader in green hydrogen manufacturing and deployment.
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Chapter 2 Global Trends (China)

B Progress: Trends in EV

Global EV' Sales Trends and Qutlook

U.S. and EU Restrictions on Chinese EVs and
China’'s Responses

[ . North [ - Japan and
. America South Korea
(Mn units)
30
Global sales are rising fast as
Chinese EVs take the lead
20 |
. m— ...
\\ —
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In 2024, nearly two-thirds of global EV sales
were in China

Turning to EV trends. China has established an overwhelmingly
dominant position in global markets. Nearly two-thirds of all EV sold
worldwide in 2024 were sold in China, and the share is expected to rise
further in 2025. This dominance is underpinned by national and local
government policies, including purchase subsidies, expansion of charging
infrastructure, and preferential license plate programs—as well as the
establishment of an integrated, vertically oriented supply chain covering
everything from batteries to complete vehicles. This structure enables
major Chinese EV models to achieve a manufacturing cost advantage of
about 20—-30% compared with European and American automakers.

I Others

= @ 100% tariff2 on Chinese-made EVs

== Import restrictions on Chinese vehicles and parts
Countervailing duties® of up to 37.6%

on Chinese-made BEVs

Requirement to disclose environmental

___| data for batteries

o Expansion of exports and local production
for ASEAN markets
BYD Establishing factories and mass production
in Thailand and Indonesia
e Expansion of local production

............ . in the EU
Partnering with Local manufacturer Ebro,

CHERY L
production in Barcelona

e Diversification of export routes
= Increasing exports to the U.S. through Mexico

As the U.S. and EU attempt to exclude Chinese-

made EVs, China is exploring ways to avoid tariffs

through production diversification and expand
markets outside the U.S. and EU

In the EU and the U.S., China’s rapid ascent in the EV sector has led
to increasingly protectionist measures. In 2024, the U.S. imposed a 100%
tariff on Chinese-made EV, alongside import restrictions on vehicles and
components. Europe took similar steps in July 2024, with the introduction
of tariffs of up to 37.6% and new requirements mandating the disclosure of
environmental data. Tariffs have eroded the price competitiveness of
Chinese EV manufacturers in the markets. However, China has expanded
exports to ASEAN countries, including boosting local production capacity.
It has also expanded investment in manufacturing within the EU, aiming to
diversify export destinations and production bases while mitigating the
impact of trade barriers.

1. Includes battery EVs (BEV) and plug-in hybrid EVs (PHEV); 2. Effective for import declarations starting September 2024; 3. As of July 2024

Source: |EA(1/2); IEA(2/2) ;Public company data
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B Progress: Trends in Synthetic Fuels

Outlook for Synthetic Fuel Production Capacity’

Examples of Large-Scale Synthetic Fuel
Development Projects in China?

(1B gallons/year)
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China plans to rapidly expand synthetic fuel production
capacity (2025-2026)

Use of synthetic fuels—including sustainable aviation fuel (SAF) and
e-methanol—is expanding rapidly. According to BNEF, China’s
synthetic fuel production capacity will more than triple between 2023 and
2026. The growth is supported by two primary factors: the recovery of
the aviation market and rising international pressure for decarbonization.
In addition, there is growing low-carbon demand in the chemicals
industry, which is driving deployment of e-methanol.

2025/10: Approval obtained
(620kt/year)

2025/10: Operation began 3

500kt/
( e 2025/7: Phase 1

: """ operation began

p 5 (1Mt/year)

2025/3: FID reached(1Mt/year)
2024/10: Construction === 2 g e :
commenced (800kt/year) :
2025/8:Trial operation R :

ki 2025/5: Construction started

(300kt/year)

Projects for hundreds of thousands of tons of synthetic
fuel production are progressing, primarily in coastal areas

Currently, new synthetic fuel production facilities are being
developed across multiple regions of China. Indeed, construction is
under way for several SAF and e-methanol plants with capacity of
around 500,000 tons per year. Operations are scheduled to begin after

2025.

1.Estimated by Bloomberg NEF based on publicly available production plans in each country; main fuels include renewable methanol, SAF;
2. Representative examples of green methanol or SAF development projects selected for the National Energy Administration's Green Liquid Fuel Technology Research and
Industrialization Pilot Project Phases 1 and 2, with a production capacity of 400,000 tons/year or more and progress made after 2024

Source: Bloomberg NEF, based on public company announcements. Note: Estimated product volumes are estimates based on disclosed information and assumptions on product
yields. We estimate a volume if a company has disclosed that they will produce a certain product. The intention is to produce a high-level estimate for total potential product that could

be available. In reality, product yields are flexible and will vary. The values can be overwritten with the user's own estimates; Public information
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B Progress: Trends in CN Technology Exports
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China’s major CN technology products are expanding exports fast

Exports of Chinese CN-related technologies have expanded
significantly, covering a wide range of products including batteries
(lithium-ion and others), solar panels, wind turbines, and electrolyzers.
Among these, electrolyzers saw the largest increase in export volume in
2024 compared with 2022, rising by a factor of 8.5. Drivers of this surge
include exceptionally low manufacturing costs that enhance price
competitiveness, high levels of in-house production for raw materials
and components, and policy support for exports.

China has capitalized on its vast domestic market and government-
driven industrial policies to accelerate the adoption and scale-up of CN-
related technologies, firmly establishing itself as a leading
manufacturing powerhouse. In recent years, sectors such as solar and
batteries, policy-backed large-scale investments have pushed
production capacity well beyond domestic demand. To offset the risk of
overcapacity, China has increasingly turned to export markets in recent
years. As a result, Chinese products and components are now widely
available worldwide, further reinforcing China’s influence within the
global supply chain for CN technologies.

1. Includes lithium-ion batteries, lithium iron phosphate batteries, power batteries, and other types of batteries. Data for 2020 and 2021 are not disclosed,;

2. Number of exported units

Source:_Central China Securities ; Ember Website; CWEA Website; China Customs Website
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Chapter 2 Global Trends (China)

B International Comparison of CN Technology Manufacturig Capacity and Production Costs

Comparison of CN Technology
China’s Share of CN technology Manufacturing Capacity’ Manufacturing Costs'

--. - — --- -- --Dthers --. - — --- .-
($/KWh or $/kW?2)
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Battery(Cell) I l
450
Solar(Module) I l
300
Offshore wind
(Nacelle)
150
Electrolyzers -
I T T T T 1 0 :
0 20 40 60 80 100 (%) Battery Solar PV Wind  Electrolyzers
China dominates major CN technologies China benefits from lower-cost production
China has a dominant share of manufacturing capacity across major As of 2023, China produced all major CN products at the lowest cost
product categories. For batteries, solar and wind power components, globally.

and electrolyzers (key export growth drivers) China has an
overwhelming share of global production capacity. Again, cost
competitiveness is a major driver.

1. 2023 actual; 2. Batteries shown in $/kWh; other products shown in $/kW
Source:_Advancing Clean Technology Manufacturing Abstract: An Energy Technology Perspectives Special Report;
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Chapter 2 Global Trends (China)

B Emerging Challenge: Impact of European Tariff Policies on the Market Share of Chinese-Made Cars

EV [_]: Other Product
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Europe imposed tariffs in response to the growing share

of Chinese EVs. The market share of Chinese EV

manufacturers is expected to level off from 2024

China has an overwhelming cost competitiveness in the global market
as a major manufacturer of CN technologies such as EVs and batteries,
but the current challenge is the protectionist trade sanctions imposed by
the U.S. and Europe.

In Europe, following the introduction of procurement regulations to
avoid excessive dependence on Chinese-made electrolyzers in public
offerings, there are moves to strengthen countermeasures against EVs.
This is attributable to the rapid increase in passenger car share among
Chinese manufacturers in the European market. As of 2023, 2.6% of newly
registered passenger cars in Europe were sold by Chinese manufacturers,
making it a major player in the European passenger car market.

In response to this situation, the European Parliament and the Council
adopted the Net Zero Industry Bill in April 2024 and announced measures

to impose a temporary anti-subsidiary duty of up to 37.6% on imports of
Chinese-made BEVs as of July 2024. As an alternative to tariffs, China
proposed to Europe the introduction of a minimum import price system.
Reacting to the European side's refusal to this proposal, China filed a
complaint with the WTO regarding tariff measures, and the two sides
agreed to start discussing the possibility of a minimum import price system
in 2025. The Europe has continued to be cautious about imports from China,
and in June it introduced a new system to monitor import price volumes.

However, despite this offensive, the share of passenger cars
manufactured in China in the European market continues to rise in 2025.
This may be due to Chinese manufacturers strengthening sales of plug-in
hybrid electric vehicles (PHEVs) and circumventing tariffs on BEVs.

1. Refer to the monthly data of new EV registrations and indicate it as the range up to the estimated median for each year

Note: BEV refers to battery electric vehicles, and PHEV refers to plug-in hybrid electric vehicles.

Consulting PDF

Source: Public information; MUFG Research Consulting Website; MUFG Research
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Chapter 2 Global Trends (China)

B Emerging Challenge: Decline in Exports to the U.S. due to U.S. Tariff Policies

=
Trends in U.S. Tariff Policy toward China Trends in China’s Export Value by Country
2025 (Aggregated for Mar-Sep in each year)
An additional tariff of 84% is uniformly T 6.3% — Legend:
O Apr imposed on top of conventional tariffs Others I
per item (temporarily rising to a 1,812
maximum of 145%)
I : Africa
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20% R A26% ASEAN
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In 2025, China faces high tariffs, with specifics
fluctuating depending on negotiations

Under the second Trump administration, the U.S. reinforced its trade

policy and tariff measures against China, building on the Section 301

tariffs of the U.S. Trade Act first implemented in 2018. As a result, high

tariffs were reimposed and extended on a wide range of Chinese

products. Negotiations between Washington D.C. and Beijing remained

deadlocked for an extended period, but the U.S.—China summit in

October 2025 led to an easing of tensions. Nevertheless, many

observers argue that fundamental structural issues remain unresolved,
leaving the potential for renewed friction.

In 2025, China’s exports to the U.S. fell by about 25%, with the

trade flowing into other regions including the EU

From the perspective of the impact of U.S. tariff measures, China’s
export data by destination between March and September of 2024 and
2025 show that while total exports increased by 6.3% year-on-year,
exports to the U.S. fell by about 26%. Given that the U.S. accounted for
just under 15% of China’s export value during April-September 2024.
These figures indicate that the tariffs have had a significant impact on
China’s trade performance. In response, China has increased exports
to other markets, particularly within ASEAN and other emerging regions,
suggesting that Chinese products displaced by U.S. import restrictions
are being redirected to alternative destinations.

Source: General Administration of Customs of the People's republic of China Website; Nikkei(1/2); Nikkei(2/2);JETRO
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Chapter 2 Global Trends (China)

B International Comparison of New Renewable Energy Power Generation Capacity (2024)
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Despite trade frictions with EU and the U.S., China’s massive domestic demand and expansion into global markets—
particularly in Asia—will help it maintain its position as a major producer and exporter of CN technologies

Despite current global trade tension, China is highly likely to maintain
its position as a global manufacturing and export powerhouse for CN
technologies in the years ahead. Key drivers will include strong domestic
demand and expanding markets away from the U.S. and European
economies.

In 2024, China accounted for about 60% of all newly installed
renewable power capacity worldwide. Moreover, regions outside Europe
and the U.S. accounted for around 80% of total global renewable

installations. This reflects two major dynamics: China’s acceleration of
renewable energy adoption and the expansion of renewable deployment
in emerging regions across Asia, Africa, and Latin America, driven
largely by Chinese-made equipment and components. These trends
suggest that about 80% of the global renewable energy market—
primarily in non-U.S. or EU regions—remains highly accessible and
strategically significant for China. There is little doubt that China’s global
expansion in CN-related products and technologies will continue and
grow going forward.

Note: Since the newly installed power generation capacity for each region is rounded, the total value may differ from the sum of individual regions

Source: REN21 Website
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Chapter 2 Global Trends (China)

B Summary

China has established a position leading the world in renewable energy and EV
o adoption, leveraging the cost competitiveness gained through industrial
development to dominate the global market in the CN sector as well.

Concerns are growing over declining exports due to factors such as tariff policies in

9 EU and the U.S. At the same time, efforts are underway to stimulate domestic demand,
develop new markets outside EU and the U.S., and advance new areas beyond
EVs and renewable energy such as nuclear power and synthetic fuels.

e While skillfully aligning its industrial policy with the trend toward CN,CN investment is
expected to expand to solidify its position as a manufacturing powerhouse.
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Chapter 2 Global Trends (India)

B Trends in Industrial and CN Policies in India

2000s-
Early 2010s

Late 2010s

Early 2020s 2024-

With a focus on promoting manufacturing, India has expanded its auto industry while advancing EV production,
and is currently strengthening domestic supply networks for CN technologies and energy sources, including hydrogen

Shifted its focus from
agriculture and IT services to
manufacturing

Advanced the auto industry

=)

Industrial

(Manufacturing, Commerce,
Trade)

Promoted investment through
tax reforms and
strengthened supply chains
by attracting companies

Launched EV production
and promotion policies,
supporting infrastructure
development

Increased incentives to
boost domestic electrolyzer
production under the
National Green Hydrogen
Mission

Promoted domestic
preduction, including solar
panels and EVs, through the
introduction of the PLI?

As part of strengthening the
IT industry, accelerated
contract manufacturing of
semi-conductors and data
centers

Aiming to expand the CN
technology supply chain and
further increase global
exports

India with an energy structure heavily dependent on domestic coal, is promoting the expansion of low-cost renewable energy

Domestic coal-fired power
remains the main energy
source, and pollution from
excessive use increasingly
serous

&)

Energy/
Carbon Neutral

Introduction of renewable
energy (solar and hydro)

Set a national target of 175
GW of renewable energy by
2022 and expanded the
introduction of renewables
(solar and hydro) through
regulatory easing

| Full-scale CN advancement
Renewable energy

achieved

the target of 50% non-fossil
power generation capacity
ahead of schedule in 2025

India also aims to realize
energy CN through
domestically-produced
green hydrogen

Declared a goal of achieving
CN by 2070,achieved one of
the world’s lowest power
generation costs

through solar and other
renewables

Announced the National
Electricity Plan 2023

In India, industrial, energy, and CN policies are focused on promoting
manufacturing and pursuing decarbonization—all while transitioning away
from a coal-dependent energy structure. To evolve from an economy
historically reliant on agriculture and services into a global manufacturing
hub, the Indian government’s policies aim to strengthen the manufacturing
base, attract foreign investment, create employment, and promote self-
reliance in supply chains, alongside the development of green industries.

Driven by economic growth and population expansion, India’s energy
demand is projected to rise sharply over the next five years. To ensure
adequate supply, the government is implementing plans for a rapid
expansion of non-fossil fuel generation.

It has already made good progress, achieving its target of 50% non-
fossil energy by 2025. Renewable energy sources—primarily solar and

onshore wind—are also the cheapest power options, including coal. This
competitiveness provides the foundation for both industrial decarbonization
and sustained renewable expansion.

By the early 2020s, India had reached renewable generation costs that
were second only to China globally, and the government has positioned
green hydrogen production and export as a national mission, with a view to
creating a global hydrogen supply hub. India has also set ambitious target
for nuclear power. Although the current scale is inferior to that of China and
the U.S., the diversification of the energy mix and the promotion of domestic
technology development suggest that it has the potential to become a
growth sector in the future.
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B Investment Trends by Clean Technology Type in India
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Over the past five years, investment in clean-related technologies
has continued to grow steadily, reaching approximately $47 billion in
2024—about double the level in 2020. By technology category,
renewable energy, transmission and distribution, and transport
electrification (including EV) have been the primary growth drivers. As
of 2024, renewables accounted for around 45% of investment,
transmission and distribution for about 30%, and transport electrification
for just over 10%.

2023 2024

Among other CN technologies, investment in nuclear power has
remained stable at around $1-2 bilion annually since 2020, while
hydrogen-related investment surged to approximately $1 billion in 2024.
This sharp increase reflects the initial rollout of projects under the “National
Green Hydrogen Mission,” approved by the Indian cabinet in 2023.

1. Projects related to clean steel, clean ammonia, circular economy, bioplastics aimed at achieving net zero in the industrial sector through CN technologies
Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from 2020 onwards. Most notably, power grids start in 2020. CCS refers to carbon capture and

storage. No electrified heat data collected for India
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B CN-related Progress in India Over the Past Year

=)

Industrial
(Manufacturing,

mim Trends in India Impact of Overseas Trends

Establishment of a coalition government
« Although the third Modi administration was inaugurated,
policy implementation may proceed more slowly due to the
ruling party losing its parliamentary majority
« Since approval from individual states is required, reforms
such as power distribution and electricity tariff adjustments

Strengthening of
Protectionist Policies under
the Trump Administration

Commerce, Trade) need some time

- Tariffs on Indian goods
reached at 50%

Introduction of the “National  Announcement of the
“Nuclear Energy Mission”
Incentive Scheme (Jan 2024) (Feb 2025)

« Target of 100 GW by 2047
s At least five domestic

Green Hydrogen Mission”

« Subsidies granted based on
production volumes of
green hydrogen and
ammonia

&)

Energy/
Carbon Neutral

in August 2025

« India seeks to reduce its
dependence on the U.S.
and explore partnerships
with ASEAN, Middle East,
the EU, and others

SMRs" to start operation
by 2033

With government support, India is advancing CN technologies and nuclear expansion,
but U.S. protectionism and China oversupply are emerging concerns

Recent CN developments in India can be viewed through two lenses:
domestic policy dynamics and the impact of international trends.
Domestically, the third Modi administration lost its parliamentary majority in
2024. As a result, consensus building among state governments and
coalition partners has become essential for energy and CN-related policies.
This has increased the risk of delays in addressing challenges such as
restructuring the power distribution sector and amending the Electricity Act.

Despite these complexities, India has maintained its direction of journey
towards CN. In January 2024, the government revised the implementation
framework for the National Green Hydrogen Mission—originally approved

1. Small Modular Reactors
Source: Public information

in 2023—and introduced a production-linked incentive scheme that
rewards the output of green hydrogen and ammonia. In February 2025,
India launched its first Nuclear Energy Mission, setting ambitious targets to
expand nuclear capacity from the current 9GW to 100GW by 2047, with an
interim milestone in 2035.

Externally, India’s export environment has been significantly affected
by U.S. trade policies. With U.S. tariffs raised to as high as 50%, India has
sought to reduce its dependence on the U.S. market by strengthening
partnerships with ASEAN countries, the Middle East, and Europe.
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B Progress: Trends in Green Hydrogen

Forecast of Green Hydrogen Demand and Production

Aims to expand green hydrogen production in India and establish the

and products required for its production

National Hydrogen Mission (approved by the Cabinet in Jan 2023)

country as a global hub for the manufacture and export of electrolyzers
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30 30
20 20
Green
E Hydrogen
10 10
Gray/Blue
/ Hydrogen
0 0 ydrog

2020 2030 2040 2050 2020 2030 2040 2050

Green hydrogen, produced using low-cost renewable energy,
is expected to expand significantly

Examples of Major Green Hydrogen Projects
(as of Oct 2025)

@ Planned
@ Under Construction
@ Operational

Indian Oil(TMW) GQSPTHY Engineering Devices Ltd (30MW)

Haryana City Gas Distribuﬁon@ Indian Oil{50MW)
(15MW)

Reliance Industries

(NA) (1) Qcail (10MW)

—]  Essar (1,000MWED

@Hygenco (250MwW)
cior Energy(200MW)
NTPC/Pudimadaka (3,000MW)

@ AM Green (1,300MW)
(B Greenko (1,000MW)

Airox Nigen (0.125MW}€) QHygenco (NA)

Hero Future Energies s}
(NA)

| Nationwide, projects ranging

from under 1 MW to 3 GW scale are progressing

India is leveraging low-cost renewable energy to promote domestic investment and target green hydrogen exports

Hydrogen is one of the two major CN technologies that the Indian
government is aiming to expand its supply chain. In January 2023, the
Modi administration approved the National Hydrogen Mission by the
Cabinet and has set out a policy of expanding green hydrogen
production in India and aiming to become a global hub for the
manufacture and export of electrolytic tanks and related products
necessary for the production of green hydrogen.

India’s ability to leverage low-cost renewable energy in India is a

major advantage, and the production volume of green hydrogen, which
aims to produce 5 million tons by 2030, is expected to increase to about
five times by 2050. It is predicted that less than 90% of the total
hydrogen production by 2050 will be green hydrogen. Under a
nationwide push, numerous green hydrogen projects across India are
now planned, under construction, or already in operation.

Source: NITI Aayog; MITSUI&CO. GLOBAL STRATEGIC STUDIES INSTITUTE Report; Digital Research Report
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B Progress: Trends in Nuclear

Examples of Large-Scale Nuclear Power Development Projects?

Outlook for Nuclear Power Generation Capacity (as of Oct 2025)
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e Actual e @ Outlook ®

India plans to expand nuclear power capacity to more than ten
times the 2025 level, aiming for 100 GW by 2047

The Indian government has redefined nuclear power as an energy
source that simultaneously supports energy security and
decarbonization, pursuing a strategic policy shift centered on both
supply chain expansion and domestic technology development. In
February 2025, it announced the Nuclear Energy Mission, setting a long-
term goal to expand nuclear generation capacity from 9 GW in 2025 to
100 GW by 2047, more than a tenfold increase. A defining feature of this
mission is its explicit policy focus on promoting the development of
domestically  produced small modular reactors (SMRs).

- 15 Apr 2025 (0.7 GW)

Kakrapar(KAPS-4)

Raised to Full Power‘—
—21%t Aug 2025 :
(0.7 GW)

Tarapur (TAPS-1&2),
Renovation/Part
Replacement.
Kaiga-5&6 — May 2024 (0.32 GW)

Site Excavation
Complete — Aug 2025

(1.4 GW) PFBR(BHAVINI)

****** Low Power Tests — 27" Jul
2024 (0.5 GW)

Nationwide progress is being made on the renovation of
existing facilities and the operation of new installations

The plan calls for the installation of at least five SMRs by 2033, with
demonstration projects already underway. This mission was introduced
as a concrete measure following Prime Minister Narendra Modi's
Independence Day address on August 15, 2021, in which he declared
the goal of achieving an “Energy Independent India” by 2047, marking
the country’s centennial of independence. The initiative reflects India’s
intent to actively expand nuclear power as a key pillar of its future energy
mix. At present, nuclear power projects are under construction across
the country, led by entities such as the Nuclear Power Corporation of
India Limited (NPCIL) with strong government support.

1. Small Modular Reactors; 2. Compiled based on publicly available information, this report tracks representative projects in each state that have seen progress following official
announcements made in 2024 or later. Projects are plotted by country, focusing on large-scale projects with a planned generation capacity of 0.3 GW or more
Source: Department of Atomic Energy Press release; Nuclear Engineering International ;Public information
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B Energy Plan and Policy Direction

Power Generation Mix
(Actual/National Electricity Plan 2023 Targets)

(GW) 879

Policy Direction

Large-scale deployment and promotion of domestic production
O Promote large-scale development of solar parks (since 2014),
%52

introduce incentives for domestic manufacturing

and prioritize domestic procurement Details to follow

Onshore expansion and offshore launch

Onshore capacity is being increased through FIT/RPO3, while
large-scale offshore projects are being developed in phases (a 37
GW target for 2030 in 2023)

Wind

Continuous promotion of large-scale projects
Expansion to approximately 70 GW by 2032 (about 1.3 times
%13 the 2023 level )

Hydropowe

Details to follow

Pumped 0 Expansion as a core of power storage

2023 2025/7 2031- St Promoting 1-1.5 GW-class projects with a target of 26 7 GW
SESl <54 by 2031 (about 5 times the 2023 level)
2032(Targets)
Non-fossil 40% 50% 68% Target to operate five domestically produced SMRs by 2033

Investing 350B yen in research and development(2025)

share

"India has set a target of 500 GW of non-fossil power
generation capacity by 20307 (over 50% of total capacity)
and achieved the 50% ratio target ahead of schedule in 2025.

Short-to-mid-term coal expansion and CCS introduction
Thermal In the short-to-mid-term, coal will be expanded to meet

(Gas-Coal) x11 increasing power demand. In the long term, emissions

~ will be reduced through CCS (2024)

The Indian government, in its National Electricity Plan 2023,
announced a target to expand non-fossil fuel power generation capacity
to 500 GW—equivalent to more than 50% of total installed capacity—by
2031-2032. At the time of the plan’s publication, the non-fossil share
stood at 40% (approximately 390GW). However, with the rapid
expansion of renewable energy deployment, the goal was achieved
ahead of schedule in July 2025. The Indian government has indicated a
long-term policy to further increase the non-fossil fuel ratio to over 68%
by 2031-2032.

By technology, solar power and pumped-storage hydropower are
seen as the key drivers of expansion, with plans to increase their
combined capacity more than fivefold from 2023 levels by 2031-2032.
To support this transition, projects for large-scale pumped-storage
projects are already underway, with a strong emphasis on domestic
procurement. Wind, hydropower, and nuclear power are also slated for
significant growth, with the government targeting 1.34 to 2.9 times
expansion in capacity, supported by enhanced central and state
government policies. For fossil-fuel-based thermal power, efforts are
being made to promote cleaner operations through the adoption of CCS.

1. In accordance with the standard notation used in government documents, the projected power generation capacity for FY2031-2032 is recorded as the target for 2030; 2. For
each power source, the change in generation capacity from 2023 to 2030 is based on the figures in the National Electricity Plan 2023; 3. Renewable Purchase Obligation.

Source: National Electricity Plan2023; Reuters; Ministry of Power; Central Electricity Authority
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Chapter 2 Global Trends (India)

B Progress: Trends in Renewable Energy

Recent Developments in Solar and Pumped Storage
(Over the Past Year)

Examples of Major Solar and Pumped Storage Projects’
(as of Oct 2025)

Largest Amount of Bidding and Installation

Solar « Although some construction schedules were extended,
due to domestic supply and grid connections, about 13
GW of new capacity was added (Jan-May 2025)

« The cumulative installed capacity surpassed 100 GW in
January 2025

« As a distributed energy source, national and state
governments provide subsidies for residential rooftop
solar systems, reaching 1mn households in 2025

Transmission Cost Exemption and
Approval of Numerous Large Projects
« In June 2025, the 100% exemption of inter-state
transmission costs was extended,
with the national government bearing the cost
until June 2028
« 6 large-scale projects were approved
(totaling 7.5 GW, 2024)
« In Maharashtra State, policies promoted the installation of
combined pumped-storage and solar power,
as well as their use in public facilities

Pumped
storage

®Of @[

The introduction of solar and pumped storage power is
accelerating with government support

Since the announcement of the National Electricity Plan 2023, which
set targets of a 50% non-fossil energy share and 500GW of generation
capacity, the deployment of renewable energy has expanded rapidly, led
by solar power and pumped-storage hydropower. On solar power, 2024
saw record-breaking tenders and capacity additions, and by the end of
January 2025, cumulative installed capacity surpassed 100GW. In
addition to utility-scale solar projects, the government has set up subsidy
programs to promote distributed generation through rooftop solar
installations. In 2025, there were rooftop systems on one million homes.

. Solar

. Pumped Storage

2024/10: Signed a
power distribution
contract valid

up to 40 years (1.5GW)

2025/1: Received state approval
(2.8GW. investment ¥ 220B)

2025/6: Commenced
*commercial operation
(0.3GW)

aaea,

2025/9: Electricity rate
determination(0.6GW)

-~ ®5025/5: An:nounced investment;
began construction (2.8GW)

"Contract signing, construction, operation of large-scaie

projects are progressing across various
states to expand grid supply

Pumped-storage hydropower has been positioned as an energy
storage and balancing resource to complement the variability of
renewables, and several large-scale projects were approved during 2024.
In June 2025, the government extended the full exemption of interstate
transmission charges, further accelerating the expansion of new
installations. In Maharashtra, a long-term power distribution agreement of
up to 40 years has been concluded, making a significant contribution to
the diversification of India’s power generation mix.

1. Representative projects (those that have made progress since 2024) were aggregated based on public information and plotted for each province. Examples of large-scale projects

with planned generation capacity of 1,000,000 kW or more
Source: Public information
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B Renewable Energy Generation Costs

Comparison of Power Generation  wwms  Comparison of LCOE for Renewable Energy (Solar and Wind)
Costs by Energy Source in India — among maijor countries and regions (2024)

2024 Actual ($/kWh) 2025 Actual (USD/kWh)
0.14
0.25
0.21 Compared with other
. sources, renewable energy
017 costs are lower 0.05 0.05
onsh 0.03
013 nsnore
L 1
0.10
012 0.12 . o — Bl
0.09 0.06 : Eyen comp‘flred wit.h
] major countries, India’s
0.06 renewable energy costs|
0.04 0.06 remain low
0.00 @ 0.04 0.03
Gas Hydro Coal|Onshore Solar :
-power wind
P Solar
o E H - B
India’s rapid acceleration of renewable energy deployment and its From an international perspective, India’s renewables cost
achievement of the 50% non-fossil energy share target by 2025 can be competitiveness ranks among the highest in the world. According to
attributed not only to strong policy support but also to the remarkable BNEF, the LCOE as of 2024 for solar and onshore wind in India is
economic competitiveness of renewables. In particular, the levelized second only to China. The Modi administration aims to leverage this cost
cost of electricity (LCOE) for solar and onshore wind has fallen below advantage to build a green hydrogen supply chain, positioning India as
that of coal, the cheapest fossil fuel source, making renewables the most a global hub for clean energy manufacturing and exports.

cost-effective option in India’s energy mix.

Source: BloombergNEF 2025 LCOE: Data Viewer (v 1.0.4) Note: The LCOE range represents a range of costs and capacity factors. All LCOE calculations are unsubsidized.
Categorization is based on the primary use case.; IRENA
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B Emerging Challenge: Outlook on Impact of U.S. Tariff Policies

India’s Exports by Country
(Cumulative Apr—Aug 2025)

==

=
U.S. Tariffs on India
2025
Apr o I i .
Imposed 10% reciprocal tariff on all imports
6 Aug Others I
Aug O Enforced a 25% India-specific tariff
(reciprocal 10% + India-specific 25%) ] L
=
27 Aug U.K.
Because India imports Russian crude olil, '
Imposed an additional 25% tariff, bringing the China
total to 50%
—
——
Oct O 50ct Netherlands

The tariff transition period has ended, and
tariffs of up to 50% are now fully applied in
practice

UAE

Tariffs imposed by the U.S. on India are
rising significantly

The most pressing current challenge facing Indian exports is the
high-tariff measures imposed by the second U.S. Trump administration.
Although negotiations between the U.S. and India over tariff adjustments
are ongoing, cumulative tariffs reached up to 50% as of August 2025. In
the April-August 2025 period, exports to the U.S. accounted for 22% of
India’s total exports, meaning tariffs will strike a significant blow to the
Indian economy.

The U.S.

Tariffed Exports to the U.S. (Top 20 Iltems by Export Value)
~ $35B
F 2(T%

$184 B

\ No unique tariff for India
(global item-based
tariff rates apply)

Pharmaceuticals
Chemicals
Rubber, etc

25% |

/ (56%) Tariff |«

Iron and Steel
Furniture
Textile products

m
=,
=

(22%)

is India’s largest export destination, and many major

products are affected by additional tariffs

An analysis of the top 20 export items to the U.S. shows that 37%—
including steel, furniture, and textile products—are subject to the
maximum 50% tariff, while 56%—comprising pharmaceuticals,
chemicals, and rubber products—face 25% tariffs. As a result, the core
export categories of India’s manufacturing sector have been heavily
affected by these additional U.S. trade measures.

Source: Nikkei; The White House; Federal Register; Ministry of Commerce and Industry Website
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B International Partnerships Relating to Energy

] Russia

Gas Supply Partner

India is expanding imports of Russian
gas, which has seen falling exports to
the EU, meet rising gas demand for
CN efforts

*

Rival as a CN Products

Supply
China dominates the manufacturing of
L-f renewable energy products, making it
R a domestic production rival to India.

+ In 2025, India expanded solar
panel exports under lower tariffs,
while protecting domestic
industries through anti-dumping

o g stralia —— \alaysia; elc. tariffs on components
Trade and R&D Partner CN Products and Energy Supply =
In addition to technical cooperation on CN- Network Partners =
related matters with the EU and TTCY, Under the IPEF® framework, India cooperates on Technology Development

Partner

Through frameworks such as SCEP?,
India promotes cooperation, primarily
in CN technology development

building supply chains and
providing carbon credits
from all CN-related sectors

discussions are underway to conclude

an FTAZ? to strengthen trade

= Joint Statement on Nuclear Energy
Partnership with France

India is exploring ways to build 'technology development supply chains through strengthened
partnerships with Europe, ASEAN, Japan

In response to trade frictions with the U.S., India is pursuing a CN supply chain cooperation, with India actively advancing
structural shift in both the economic and energy domains, seeking to collaborations aimed at deepening long-term relationships and
strengthen partnerships with other nations and regions. In particular, establishing these regions as major future export destinations.

Europe, Japan, and ASEAN have emerged as key partners for trade and

1. Trade and Technology Council; 2. Free Trade Agreement; 3. Indo-Pacific Economic Framework for Prosperity; 4. Strategic Clean Energy Partnership
Source: MEA (1/2); MEA (2/2); Press Information Bureau; IPEF; Nikkei; GOVERNMENT OF INDIA (1/2); GOERMENT OF INDIA (2/2); DOE
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B Summary

In response to growing energy demand, India continues to expand renewable energy—
o led by solar and pumped storage—and introduce nuclear power on a large scale,
aiming to achieve energy self-sufficiency by 2047.

India is boosting domestic manufacturing and local supply chains in the auto and IT
9 sectors, while expanding green hydrogen production using low-cost renewables to
drive exports.

Amid cooling relations with the U.S. due to tariffs, India is strengthening its ties with
9 the EU, ASEAN, and Japan, aiming to grow as a carbon-neutral products/energy
supplier with government support.
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Europe
China
India

© ASEAN

The U.S.

P13

P31

P33

PTT

P89
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B Trends in Industrial and CN Policies in ASEAN

2000-

Early 2010s Late 2010s

2020-2024

2025-

Manufacturing grew through foreign investment attracted by the “China + 1” trade strategy. Sustainability
measures are being strengthened, following Europe’s example, to expand exports

Amid U.S -China trade friction
during the first Trump
administration, ASEAN
leverages the “China + 1" trend
to expand foreign investment

Global exports in the
manufacturing sector grew,
accompanied by foreign
investment attraction through
the expansion of special
economic Zones

=)

. inflows and strengthen the
Ind UStrIaI manufacturing industry
(Manufacturing, Commerce,
Trade)

Establishment of green
investment standards aligned

with international regulations to

ensure the continuity of global
exports. Also, developing a
foundation for sustainability
investment in the manufacturing
sector

ASEAN, following Europe,
advances the introduction of
Carbon pricing and promotes
multilateral power trading, with
CBAM compliance in mind.

In response to the inflow of
Chinese products driven by U.S.
protectionism, tariff are imposed.
However, CN-related products
tend fo be exempted.

While addressing regional constraints to ensure stable energy supply, ASEAN continues to introduce

renewable energy and is now progressing toward further diversification of power sources
Full-Scale CN advancement | While maintaining renewable

The power generation mix is
dominated by abundant and
inexpensive coal

With economic growth and
population expansion,
ensuring stable energy supply
becomes a challenge, leading
to the full-scale introduction of
renewable energy aimed at

f
g’

The expansion of renewable
energy stagnates due to factors
such as fossil power
decommissioning costs and grd
constraints, but the introduction

energy targets, ASEAN is
advancing diversification through
LNG expansion and nuclear
power

Energy/
Carbon Neutral

power source diversification

of distributed energy sources
leads to a recovery trend. Still,
challenges remain

CCS projects have also been
launched, aiming to utilize the
region’s vast potential

In the ASEAN region, industrial, energy, and CN policies are geared
toward both promoting manufacturing and advancing decarbonization.
Across diverse national circumstances, governments are prioritizing the
strengthening of manufacturing bases and attracting foreign investment
to position the region as a key hub in a “China+1” supply-chain strategy.
Achieving this requires partnerships with advanced economies such as
Europe and Japan—particularly through foreign investment and supply-
chain integration—so environmental and climate regulatory frameworks
that often echo European standards have been introduced.

Similar to Japan, ASEAN faces structural headwinds: renewables
still lack a clear cost advantage over fossil fuels, making large-scale
deployment economically challenging. Even so, major economies—
including Indonesia (CN by 2060), Vietnam (CN by 2050), and Thailand
(CN by 2050)—have set ambitious renewable energy targets to align
with international norms, and policy support is expected to continue.

In parallel with renewables, ASEAN countries are also pursuing
energy diversification—stepping up investment in natural gas and
nuclear power—and launching CCS projects that leverage the region’s
substantial geological storage potential.
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B Investment Trends in Renewable Energy?

By Technology .
228 Decline in Renewable Energy
(B$) ' Investment from 2020 to 2023
20 - a7

11.2

5.7

Others

Recovery trend driven by
the promotion of
distributed energy
sources

6.2

Offshore wind

Onshore wind

I Solar

0 - - .
2020 2021 2022 2023 2024
Amid grid constraints due to an Renewable energy such as solar . Others
By Country increase in renewable power power and battery storage promoted )
98 generation, solar power demand in industrial parks in the Philippines Thailand
(B9) : stuttered after the positive impact .Phili ines
20 + of Vietnam’s FIT program in 2020 PP
1.2 - Malaysia
10 - 19.8 [ 5.1 6.2 — Indonesia
— 1 I
0 e Vietnam
2020 2021 2022 2023 2024

In the nine major ASEAN countries—the Philippines, Malaysia,
Thailand, Singapore, Vietham, Laos, Indonesia, Myanmar, and
Cambodia—investment in renewable energy has fluctuations over the
past five years. In 2020, total renewable investment reached
approximately $ 23 billion, but by 2022 it had fallen sharply to around
$ 5 billion. This decline was primarily driven by two factors: the
emergence of transmission and grid constraints amid a surge in
renewable power generation, and a sharp drop in solar investment
following the end of Vietnam’s feed-in tariff (FIT) scheme. Solar had
accounted for about 70% of total investment in 2020.

More recently, between 2022 and 2024, investment has shown a
gradual recovery, with total renewable investment reaching $ 9 billion in
2024, of which nearly 80% came from solar power projects. This
rebound has been supported largely by the deployment of distributed
solar and battery storage systems within industrial parks in Philippines,
which have become a key driver of localized renewable generation.
Conversely, offshore wind power, which represented around 7% of total
investment in 2020, has continued to decline. As of 2024, there are no
notable new offshore wind investments, reflecting stagnation in this
segment across the region.

1. The Philippines, Malaysia, Thailand, Singapore, Vietnam, Laos, Indonesia, Myanmar, Cambodia
Source: BloombergNEF. Note: Solar includes small-scale and utility-scale investment. New investments only. A list of renewables included in the ‘Others’ category can be found on

slide 25 of this report. Energy Transition Partnership; The Philippine Economic Zone Authority
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B CN-related Progress in ASEAN Over the Past Year

ﬂ Policy Developments within ASEAN Trends Overseas
Advanced CBAM Measures
Promoting the introduction of ETS and carbon ASEAN Taxonomy Strengthened Protectionist
taxes to align with the EU’'s CBAM: Ver. 3 Implemented Policies under the Trump
'@ ETS implementation for sectors such as (Dec. 2024) s .
) Administration
. viemam Steel, cement, and power generation, Ver. 4 Implemented - Imports of aeneral Chinese
Industrial starting June 2025 (Nov. 2025) P ‘
- — . - . i . products that lost access to the
(Manufacturing, mmmm Cabinet decision to introduce a carbon tax = Aiming to improve U.S. market have surged
Commerce, Trade) Thaland in March 2025 !nterope_.-rability with prompting ASEAN countr}es to
international implement tariff countermeasures
standards

Expanding the » Meanwhile, imports of Chinese
\‘ ASEAN Multilateral Power Trade p g Ch-related products continue, as

scope of [
Roadmap Published {Aug. 2025) teclfnology many ASEAN countries gxpand
ﬂ . Drawing on Etrope’s mulisteral power screening and renewable energy adoption
trading framework, ASEAN solidifies regional establishing a
power interconnection plans to expand use of comprehensive
Energy/ renewable energy SYStgm

Carbon Neutral

Following Europe’s lead, ASEAN is advancing industrial CN and regional renewable energy cooperation with aiming to boost exports,
while using the inflow of Chinese CN products due to U.S. protectionism to accelerate renewable energy expansion

Source: Public information
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B CN-related Progress in ASEAN Over the Past Year

Developments in ASEAN over the past year can be divided into two
categories: policy progress and the impact of international trends. Within
ASEAN, governments have more actively promoted ETS and carbon
taxes, as they prepare to align with the EU’'s CBAM.

In the energy sector, significant progress has been made on regional
power integration. In August 2025, ASEAN published its Roadmap for
Multilateral Power Trade, taking a significant step toward
institutionalizing cross-border electricity trading. The initiative, inspired
in part by the European model, aims to expand renewable energy use
through coordinated regional power exchange frameworks.

The ASEAN Taxonomy Version 3 came into effect in December
2024, adding two new sectors—construction and real estate, and
transport and storage—to the Plus Standard priority categories. Given
the wide diversity in economic development stages and technological
capabilities across ASEAN member states, relying only on qualitative
criteria makes it difficult to build a common understanding of what truly
counts as “green.” The Plus Standard, which sets out technical
screening criteria, helps address this by providing more transparent and
comparable benchmarks, thereby enhancing the credibility of
investments aligned with decarbonization.

In these phase-out and benchmarking criteria—such as those newly
added for the transport sector—the ASEAN Taxonomy is also designed
to be interoperable with international standards, including the
International Maritime Organization’s (IMO) 2023 GHG Strategy.
Furthermore, ASEAN Taxonomy Version 4 came into effect in
November 2025. By progressively strengthening this framework for
classifying and making visible sustainable activities within the region,
ASEAN is reinforcing the foundation for mobilizing capital inflows and
investment in sustainable projects.

International developments—particularly Trump administration
tariffs—have had a significant impact on ASEAN’s trade structure. With
the U.S. market seeing lower levels of Chinese imports, large volumes
of Chinese products, including CN-related goods such as solar panels,
batteries, and electrolyzers, have flowed into ASEAN markets. ASEAN
governments have adopted protective tariffs for general imports but
have allowed imports of CN products to support renewable energy
deployment. As a result, member states now face the complex challenge
of balancing industrial development with renewable energy expansion.

MUFG Transition Whitepaper 2025
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B Progress: CBAM Responses in ASEAN Countries

Background to CBAM Measures Specific Actions and Current Status

The EU CBAM system

requires exporters to

disclose emissions and Singapore

pay carbon prices from C =
Malaysia

January 2026

Introduction of Carbon Pricing iﬂ*

Introduced carbon tax
in 2019(rise in 2024)

To introduce by 2026

- ETS pilot programs
I\ndonesiaThaiIand Vietnamimplemented

CN of High-Emissing Sectors o\/@,
CBAM-affected sectors include cement, =

aluminum, and fertilizer
Export-oriented countries such as Indonesia
are taking early action
Established the National Green
mmm [rade Task Force (May 2025)
« Strengthened support for
exporting companies

Indonesia

Indonesia

Promotion of CN Technologies

Presidential decree institutionalizes
nationwide CCS (2024), allowing up
to 30% imported CO:

mmm Singapore to mandate SAF

) co-firing in 2026; Indonesia
Singapore Indonesia in 2027

Enhancement of Emission
Disclosure Frameworks .
EE [ntroduced National Sustainability
~ Reporting Framework (Sep 2024)
Malaysia yith mandatory disclosure for listed
companies (2025)

Strengthened verification process
functions for disclosure by product
category (Aug. 2025)

103

Indonesia

ASEAN countries are accelerating independent CBAM measures to strengthen exports to the EU

From January 2026, the EU’'s CBAM will require exporters outside the
region to disclose emissions and, where applicable, pay carbon prices. In
anticipation, ASEAN member states have accelerated the establishment of
institutional frameworks to maintain and strengthen their export
competitiveness to Europe. The key pillars of ASEAN’s response include:
the introduction of carbon pricing mechanisms, decarbonization of high-
emitting sectors, promotion of CN technologies such as CCS and SAF, and
enhancement of GHG emissions disclosure systems.

Across the region, countries are making progress on carbon pricing
systems, with many countries at evaluation or pilot stages. Singapore, a
regional frontrunner, raised its carbon tax rate in 2024, building on a
framework introduced in 2019. In promoting CN technologies, Singapore

Source: EU "a carbon border adjustment mechanism"; Public information

has decided to mandate the blending of SAF for the aviation sector starting
in April 2026 as part of its efforts to achieve decarbonization.

Vietnam launched its ETS in June 2025, initially covering the steel,
cement, and power generation sectors.

Indonesia has taken a particularly active approach. As a major exporter
of cement and aluminum to Europe, it established a Green Trade National
Task Force in May 2025 to coordinate CBAM-related policy responses.
Domestically, Indonesia has also mandated the blending of SAF and
biodiesel, underscoring its commitment to aligning industrial and energy
policies with global decarbonization trends.
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B Progress: ASEAN Multilateral Power Trading

Vision for

ASEAN'’s Regional Power Grid Specific Initiatives and Current Status

Publication of the Multilateral

e nanen arid Power Trading Rgadrp_ap

interconnection across the

- Each country is i rea | —
ASEAN region,10 members promoting legal and = [k oo
countries’ signed a nstitutional = o
frameworks for

memorandum in 2007 multilateral renewable -
energy power trading

(August 2025)

In recent years, progress

- |
Envisions a regional power

Progress in Electricity Trade
Between Specific Countries

Under LTMS-PIP2 transmission capacity
doubled to 200MW
(Sep. 2024)

First multilateral
power trade

; grid by 2040 in ASEAN
has accelerated to establish Il [ o | ‘Hvd Renewable energy
a framework for power W o YA singapore from Laos
tradi Doty Eo transmitted through
rading between countries ’ Thailand and Malaysia to
ith abundant bl R trs Si 2022
wi abungarnt Tencwagis & Vietnam Philippines -missionMalaysia Ingapore( )
energy and those with high
energy demand _ =
i Vietnam ‘Wind Thailand

i

In pursuit of a unified ASEAN power grid, several member countries are formulating a roadmap and
undertaking initial implementation

A key initiative in ASEAN is the development of multilateral power
trading. Although the concept of an interconnected ASEAN power grid has
existed since 2007, it is only in recent years that governments have
accelerated efforts to promote it as a framework for expanding renewable
energy adoption and ensuring a stable power supply across the region. At
the ASEAN Ministers on Energy Meeting in August 2025, the region
published the “Study on the Roadmap for Multilateral Power Trade in
ASEAN”, which includes a 2040 vision for regional grid integration and
supports member states in advancing legal and regulatory frameworks.

The roadmap outlines mechanisms such as transmitting solar
power from Vietnam and the Philippines to Malaysia, and exporting
Vietnam’s wind power to Thailand, aiming to achieve a balanced
renewable energy supply-demand system in the region.

Leading the multilateral power trading initiative is the Laos—
Thailand—Malaysia—Singapore Power Integration Project (LTMS-PIP). It
was announced in September 2024 that this project will double the
transmission capacity from a maximum of 100MW to 200MW, showing
progress in the utilization of renewable energy within the region.

1. Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, Vietnam; 2. Laos—Thailand—Malaysia—Singapore Power Integration Project.

Source: ASEAN Centre for Enerqy; Energy Market Authority Press Release
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B Challenges: Issues in Expanding Renewable Energy Deployment

Renewable Energy Generation Potential (2023)

Challenges for Renewable Power Generation

Fossil Power
m Decommissioning
I Vietnam59% Costs
High potential regions’
— !Jf_hilippinesdfe% ﬁ
Low potential regions’ Thailoand ‘\ > High
75% \ ‘ — Capital Costs
(%) ¥ b e
Share of high-potential — _ /‘:“ o ." =
regions in country Indonesia 33%
Grid
Wind Instability
Vietnam ﬁ\
High potential regions? . ./ Philippines —
Th'=|/d/. y Palicy
' ions2 ailan
Low potential regions Uncer‘gnty

The average operating age of coal-fired
power plants is around 13 years, which
is newer than the global average?®
Early retirement is expected to create
concems over fiscal and financial
burdens

Financing costs for renewable energy
projects are two times higher than
in OECD countries

largely due to the underdevelopment
of green finance markets

There are regions with unstable
power grids and insufficient
transmission capacity

Frequent revisions to renewable
energy procurement and electricity
pricing schemes have reduced
investment reliability

Subsidies provided for coal
and petroleum products,
with electricity prices for
fossil fuels set at low levels

WACC* of solar

Advanced -5 (0~6.5%
conomies

_— - 4

1 9.0%

Frequent blackouts occur
because of weak WS

@grid Infrastructure

Power generation is curtailed
due to insufficient

capacity
For solar and wind power,
retroactive FIT reductions;
refund reguests have
been imposed

"“Major ASEAN countries meet the ‘conditions for both solar
and wind power generation, amid varying levels of renewable
energy potential

overnight, and the use of coal-fired power and gas is
expected to continue

1. Regions with an average output of > 3.7 kWh/kWp are classified as high-potential, and those with < 3.7 kWh/kWp as low-potential; 2. While an average wind speed of > 4.5 m/s is
often considered the minimum required for power generation, we classify regions with > 5.0 m/s as high-potential and those with < 5.0 m/s as low-potential; 3. the global average: 22

years; 4.Weighted Average Cost of capital; Note. As of September 2025
Source: Global Solar Atlas Website; Global Wind Atlas Website; IEA (1/2); State of Global Coal Power 2023; IEA (2/2); Public Information

-96 -

MUFG Transition Whitepaper 2025


https://globalsolaratlas.info/map?c=2.021065,111.708984,4&r=KHM
https://globalwindatlas.info/en/
https://www.iea.org/reports/world-energy-outlook-2021/phasing-out-coal
https://cgs.umd.edu/sites/default/files/2023-11/file_CGS%20State%20of%20Global%20Coal_11.30.pdf
https://www.iea.org/commentaries/high-cost-of-capital-and-limited-project-pipeline-hinder-clean-energy-investment-in-southeast-asia

Chapter 2 Global Trends (ASEAN)

B Challenges: Issues in Expanding Renewable Energy Deployment

Progress is being made toward establishing frameworks for
renewable energy exchange and optimization, including regional power
integration initiatives. Many of the region’s major economies possess
the necessary solar and wind generation conditions, offering significant
renewable potential. However, the expansion of renewable deployment
faces several structural barriers. These include the cost of
decommissioning fossil fuel power plants, high financing costs, grid
instability, and policy inconsistency.

One of the most significant challenges is the cost of phasing out
fossil fuel power, which stems from the relative immaturity of ASEAN’s
coal-fired plants, which have average ages of about 13 years, compared
to the global average of 22 years. This makes early retirement financially
burdensome. Additionally, in countries such as Indonesia and Malaysia,
government subsidies for coal and petroleum products continue to keep
fossil fuel electricity prices artificially low, encouraging continued fossil
fuel consumption.

Grid instability also poses a major obstacle. In some countries, the
power grid is fragile, with frequent blackouts and capacity shortages. As
renewable power output is heavily influenced by weather and
environmental conditions, it is prone to fluctuations, meaning grid
infrastructure and balancing systems are essential for stable supply. In
recent years, some countries have begun to address this issue through
the deployment of distributed energy resources.

Overcoming these challenges will require consistent, long-term CN
policy support. However, in several ASEAN nations, policy continuity is
being undermined by factors such as changes in government, subsidy
dependence, and the financial constraints of state-owned utilities. Thus,
establishing a stable foundation for sustained renewable energy
expansion is likely to be a key policy focus in the coming years.
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Chapter 2 Global Trends (ASEAN)

B Status of Renewable Energy in ASEAN (Breakdown of Power Generation Mix in 2023)

@ W Indonesia

Vietnam

= Thailand

G S Malaysia ’ Philippines

Non- M Coal Gas Other Fossil Fuels
fossil | —19% (0.3%) | [43% (13%)

share

(The figureg in parentheses represent
solar and wind power)

the share o

Hydro Ml Solar

Other Renewables

22% (3%)

Wind [ Biomass
19% (2%)

16% (5%)

68%

Fossil fuels remain the primary energy source in all countries, and the
share of solar and wind power is still small

In the major ASEAN economies, the share of non-fossil energy
sources in total power generation remains limited, and the overall level
of renewable energy adoption is low. As of 2023, in the region’s five
largest economies, coal and natural gas together accounted for over

Source: Electricity Data Explorer | Ember Website

60% of total generation. While hydropower plays a notable role—
representing 29% of generation in Vietham and 17% in Malaysia—the
shares of solar and wind remain below 15% in every major country.
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Chapter 2 Global Trends (ASEAN)

B Power Generation Costs (LCOE) by Technology?

W |ndonesia Vietnam = Thailand - S Malaysia ’ Philippines
($MWh) M Coal Gas [ Hydro M Solar Wind M Biomass
101 102
100 %8 97
+55.4% 73
M +1.1% +18.6% +45.5% +33.2%
57 T 57 59 59 58 58 T _____ 6 60 57
o0 il
50 45 03 44 44 2 P 49 M 43 43
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0
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P 3|eF8| €8 Z|§FE| g8 f|efg| g9 F|g g g9 ilfFé
B ° B ° B ¢ B ° B

~ Compared with fossil fuels (gas), renewable energy sources (solar / wind / biomass) have not yet achieved
economic competitiveness in ASEAN

1. Actual 2023
Source: ASEAN Renewables: Investment Opportunities and Challenges; Integrating Solar and Wind in Southeast Asia — Analysis - IEA
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Chapter 2 Global Trends (ASEAN)

B Power Generation Costs (LCOE) by Technology

One major reason renewable deployment has not leapt forward in
the five major ASEAN economies—unlike in the U.S., Europe, China, or
India—is that renewables are not yet economically competitive.
Comparing levelized costs of electricity (LCOE) by generation source as
of 2023 using Ember’s calculations based on The National Renewable
Energy Laboratory’s (NREL) Annual Technology Baseline (ATB) 2023
methodology shows that solar, wind, and biomass all remain less cost-
competitive than natural gas, the cheapest fossil-fuel option. Among the
five countries, Indonesia has the widest gap between renewables and
gas, with solar costs exceeding gas by more than 1.5 times. Even in
Vietnam, where the gap is smallest, solar is still about 1.1% more
expensive than gas, and the spread widens to around 13% when
compared with hydropower, the cheapest source overall.

Against this backdrop, the relatively weak price competitiveness of
renewables reflects multiple factors: higher capital costs, regulatory
design, and grid constraints. Although global renewable costs have
fallen sharply in recent years, the IEA notes that in countries such as
Indonesia, CAPEX for utility-scale solar and wind remains significantly
higher than in China or India. Limited deployment scale, immature
supply chains, and stringent local-content requirements also push up
project costs. In many ASEAN markets, development, operational, and
macroeconomic risks translate into higher financing costs. Moreover,
current power-market structures tend to undervalue the attributes of
renewables, making it difficult for investors to form long-term views—
another key obstacle to accelerating investment.
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B Progress: Trends toward Renewable Energy Expansion

Renewable Energy Ratio Targets' and Background by

Country
Targets e Background
) :Ensuring Energy
Indonesia 2030 44.0% ESecurity
(Set in 2023) { « Diversifying power
: sources and mitigating
—— 2030 risks from fossil fuel
Svtle'tngtr)g 3 i price fluctuations
(Setin ) i Attracting Industrial
+ — iInvestment
— i« Securing clean energy
Thailand 2037 i and attracting
(Set in 2025) manufacturing
E investment for CN-
i related products
Malaysia 2030 {Enhancing Export
(Set in 2025) :Competitiveness
’ i « Expanding exports in
! response to CBAM and
Philippines 2030 other international
(Set in 2020) regulations

Although there are challenges, with costs remaining

high, most ASEAN countries have set renewable energy

ratio targets of around 30-50% by 2030-2037

While ASEAN countries face multiple barriers to renewable energy
deployment, they continue to focus on expansion. Between 2022 and
2025, the five major ASEAN economies announced 2030-2037
renewable energy share targets ranging from 35% to 51%. These were
driven by several factors: ensuring energy security through
diversification of power sources, attracting investment in CN industries
via clean power supply, and enhancing export competitiveness through
alignment with mechanisms such as the EU’s CBAM.

Examples of Renewable Energy Project Progress in
ASEAN (From 2024 Onward)

Offshore wind project (80 MW) signed PPA in
Apr 2025; construction scheduled for
completion in the second half of 2025

UAE'’s Masdar created an

Large-scale renewable energy
bidding totaling 3.6 GW
planned (Jun 2024) ’

investment framework of up
vadiee.] 10 USD 150 million for
renewable energy

(Jan 2025)

IEE-------| Results of 13 solar project

o winning bids to be
announced; operations to

startin 2027 (Sep 2025)

Approved a renewable energy project for exports
to Singapore (totaling 3.4 GW, mainly solar), with
operations targeted to begin in 2028 (Sep. 2024)

ASEAN countries are taking steady steps toward
expanding renewable energy adoption

Individual countries are making tangible progress. For example, in
the Philippines, the government has established a large-scale
renewable investment framework of up to $15 billion in partnership with
Masdar (UAE). In Indonesia, large-scale projects totaling 3.4GW—
primarily solar—have been approved for exports to Singapore, with
operations targeted for 2028. These developments underscore
ASEAN'’s continued efforts to expand renewable deployment and
strengthen its clean energy ecosystem.

1. For countries other than Malaysia, the targets represent the renewable energy share in power generation, while for Malaysia, they represent the renewable energy share in

installed capacity. The years in parentheses indicate the year the targets were set

Source: JETP Indonesia; VIETNAM Government HP; EMBER; KENYATAAN MEDIA; Department of Energy Philippines; Public information
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B Progress: Status of LNG

Outlook for Gas Demand, LNG Imports by Country Status of LNG Infrastructure Projects in ASEAN

] ASEAN LNG Imports (1Bm?)

CAGR
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100
50

0
I Gas demand by Country (1Bm?)
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€@ Liquefaction Plant' (Existing)

0 @ Regasification Plant? (Existing)
% e Liquefaction Plant (Planned/
() Under Construction)

% ® Regasification Plant (Planned/

s Under Construction)
® ‘.ﬂ ®

In Malaysia and Indonesia, quuefaction%lants are
actively progressing, as are regasification plants.in
Thailand and Vietnam

............................................................................................................

Gas and LNG demand is expected to continue rising through 2030, and infrastructure development for
gas utilization is advancing rapidly

As ASEAN countries pursue energy diversification, they are also
actively promoting use of natural gas. LNG imports across the region
are projected to grow at an average annual rate of 12% between 2022
and 2030, while gas demand in major economies is expected to rise by
approximately 1.4 times over the same period. To meet this growing
demand, ASEAN nations are rapidly developing gas-related

infrastructure. In Malaysia and Indonesia, projects are underway to build
liquefaction plants that cool and convert natural gas into LNG, while in
Thailand and Vietnam, development of regasification terminals—which
convert LNG back into gaseous form for consumption—is progressing.

1. Facilities that cool natural gas and convert it into liquid (LNG) using equipment (refrigeration and liquefaction units); 2. Facilities that warm LNG to convert it back into gas and send

it through pipelines, using equipment (gasifiers and gas compression systems)
Source: RBAC Website; JOGMEC HP
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B Progress: Status of Nuclear Power

Targets for Nuclear Power Capacity in ASEAN

Trends in Nuclear Power Expansion in Major ASEAN Countries

Several countries have announced long-term nuclear power fargets
(Currently, no commercial nuclear power plants are in operation in

ASEAN).
(GW)
1
» . 2035 0.5
naonesia
(Target set in 2025) 2060 44.0
2030~2035| 6.4
Vietnam
(Target set in 2025) 2050 14.0
E L
— 2036~2037| 0.6
(rar;-;zi??,? 2024) Long-term target undisclosed
P | 2032 1-2
Philippines 4.8
(Target set in 2025) 2050

Resuming a 4 GW construction project
.{ Japan and Russia are priority partners

|
Plans to introduce two ’
SMRs(0.3GW) by 2037 :
Plans to operate nuclear power plants in the
early 2030s, with SMR introduction seen as a
S strong possibility
Singapore 7 nnounced consideration of SMRs in the

mmm | FY2025 government budget

i | Of the 44 GW targeted for achievement by 2050,
""" " 35 GW is planned for electricity and 9 GW for
hydrogen production and utilization

Driven by commitments to decarbonization and rapidly growing electricity demand,
ASEAN countries are advancing discussions on introducing nuclear power, mainly through SMRs

At present, there are no operational nuclear power plants in ASEAN,
but several countries have identified nuclear energy as a key pillar of
their diversification strategies. Among these, Indonesia, Vietham,
Thailand, and the Philippines have announced capacity targets. Notably,
Indonesia unveiled an ambitious goal in 2025 to build 44GW of nuclear
power capacity by 2060. This reflects both the region’s commitment to
CN and rapid growth in electricity demand driven by population increase
and economic expansion.

While all countries remain in the early stages of development—
marked by feasibility studies, construction planning, and government
budget considerations — more progressed plans are gradually taking
shape. For instance, under Vietham’s 4GW nuclear development plan,
Japan and Russia have been designated as priority partners, illustrating
ASEAN’s willingness to leverage international expertise to advance
nuclear deployment initiatives.

1. Aiming for nuclear power to account for 1% of electricity generation by 2037, with a specific plan to achieve 0.6 GW through two SMRs

Source: ANTARA; Reuters; Nucnet; Enerdata; Public Information
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B Progress: CCS Technology

CCS Storage Potential (IEA estimates' as of 2021)

Examples of Major CCS Project Developments (Oct.2025)

Total potential across ASEAN(Estimated): 170Gt-CO,
(In 2024, Southeast Asia’s CO. emissions amounted to 1.8Gt-CO,)

r 1
(Gt-CO,)

There is a significant gap between the
injection rate and overall storage potential

80.0
— 23

B|GST(MaIaysia Peninsula)
BE ENEOS Xplora T
acquires 50% interest A3%— |njection start targeted

PETRONAS Kasawari CCS(sarawak)

for 2029~2030

M3 Gas (sarawak)

®
11.8 10.3 Sakakemang CCS(South Sumatra-.."_""” EE Jointly exploring CO2 value
’ 8.4 Medco Energi acquires ~ chain development with
interest multiple Japanese companies

o ©
0.6 o

| G S — Gundih CCS(Central Java) Tangguh CCSWest Papua)

D — E mmm Injection start

Malaysia Philippines Vietnam Thailand Indonesia Brunei

Injection start
targeted for 2026~2030

targeted for 2028

Southeast Asia has high CCS storage potential, with project development progressing mainly in Malaysia and Indonesia

One of the CN technologies generating high expectations within
ASEAN is CCS. Several estimates of ASEAN's CCS storage potential have
been produced by international organizations and think tanks. According to
the IEA's 2021 report “Carbon Capture, Utilisation and Storage: The
Opportunity in Southeast Asia (2021)”, the estimated CCS storage potential
for the ASEAN region is 170 Gt-CO- (170 billion tons-CO,). Considering
the total CO, emissions for all of Southeast Asia in 2024 were 1.8 Gt-CO,,
this scale is equivalent to nearly 100 years' worth. By country, Malaysia has
most potential at 80 Gt-CO,, accounting for half of the region’s, followed by
the Philippines (22.3 Gt-CO,) and Vietnam (11.8 Gt-CO,)

Estimates for CCS storage potential vary significantly, with some
reports, like ERIA's Comprehensive CCUS Research Report: Storage,
Value Chain, Policy & Regulation and Financing (2024), projecting an even
larger combined potential of 214 Gt-CO, for Indonesia, Malaysia, Brunei,
Thailand, Vietnam, and the Philippines. Large-scale CCS projects are
currently underway, particularly in Indonesia and Malaysia. At the Kasawari
CCS project off Sarawak, CO, injection is scheduled to begin in 2025.
However, even with its relatively high injection rate of around 3.7 million
tons of CO, per year (Mt-CO,/yr), extensive further development will be
required to fully unlock ASEAN'’s storage potential.

Note: Injection refers to the process of compressing and drying captured CO, and sealing it into geological formations such as depleted gas fields or saline aquifers
1. In addition to this estimate, organizations such as ERIA and OGCI have also published CCS storage potential figures, with variations existing between the published numbers depending on
the issuing entity. According to ERIA's 2024 report, the combined potential for Indonesia, Malaysia, Brunei, Thailand, Vietnam, and the Philippines is 214 Gt-CO2.

Source: |[EA (1/2); IEA(2/2); Public information
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B ASEAN'’s Trade with China

Trends in China's Export Value by Country(All Products)

B 2024 2025 (Total for Mar.-Sep. each year)

= == gy = =

Indonesia Vietnam Thailand Malaysia
Due to the impact of U.S.
tariffs, exports to the U.S.
dropped sharply

Examples of Countermeasures by ASEAN Countries
Against Inflows of Chinese Products

Indonesia

Strengthening cooperation with
countries other than China

Indonesia

Anti-dumping duties on steel

I Continuation of duties from
Jan 2025

271

Export volumes from China have
increased since the Trump tariffs, with
ASEAN countries serving as alternative
179 destinations for Chinese exports

L

o 8% @ o

37 45 42 48 50 51

Vietnam (Apr 2025)

Comprehenswe Economic
Partnership Agreement
Reached in Sep 2025
= Elimination of tariffs on
80% of Indonesia’'s

Launched 120-day
& provisional measures

— Announced 5-year anti- exports to the EU

= dumping duties(Sep 2025)

Thailand « Promotion of EU

investment in Indonesia

Following the decline in China’s exports to the U.S.,
ASEAN countries have become alternative
destinations for Chinese products

A major challenge is the influx of Chinese products to ASEAN which
are no longer going to the U.S market due to the impact of tariffs. As
Chinese exports to the U.S. have dropped, ASEAN has picked up the
slack. In response, ASEAN nations have imposed countermeasures, the
most immediate being the imposition of anti-dumping tariffs on steel.
Indonesia has continued its duties on Chinese steel that predate the
Trump tariffs, while Vietham, Thailand, and Malaysia have enacted or
decided on provisional tariff measures.

Decision to impose duties « Diversification of supply
Maavsia O up to 120 days chains for critical
Y8 Jul. 2025) minerals, among other

initiatives
""""" ASEAN countries are beginning to implement
countermeasures in response to a sharp increase in
imports of Chinese products

On a more medium-to-long-term basis, Indonesia has sought to
strengthen economic cooperation with Europe. In September 2025,
Indonesia reached an agreement on a Comprehensive Economic
Partnership Agreement (CEPA) with the EU, aiming for partial tariff
reductions on exports and increased European investment inflows.

Source: General Administration of Customs of the People's Republic of China HP; Public information
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Chapter 2 Global Trends (ASEAN)

B Status of ASEAN’s Response to Imports of Chinese CN Products

Background of
CN Product Imports

Responses of ASEAN Countries to
Chinese CN Products

To achieve their
renewable energy
targets, ASEAN
countries need to adopt

Imports were approved with the
-relaxation of domestic content
ndones requirements conditional on domestic

“production investment (2024~2025)

’ Continue tariff exemption
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i
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Others
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they also aim to - EEE continue tariff exemption
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Malaysia

CN product

57

manufacturing

Continue tariff exemption
Philippines(2023~2028)

(43%)

2025

countries are continuing to promote CN product imports while attracting foreign investment

In response to the rapid surge of Chinese imports, ASEAN countries
have generally tightened countermeasures for general products, while
adopting a more receptive stance toward CN-related products in order to
prioritize renewable energy expansion.

Many ASEAN member states have set ambitious renewable energy
targets driven by international CN commitments, and achieving these goals
requires the large-scale adoption of CN technologies and products.
Because low-cost Chinese CN products—such as solar panels—
significantly lower the economic barriers to renewable deployment, many
ASEAN countries have maintained tariff exemptions or low tax rates on CN
imports even after the U.S. imposed additional tariffs on Chinese goods. At

1. Export capacity of solar panels
Source: Ember-China’s Solar PV Export Explorer; Public information

the same time, excessive dependence on Chinese products poses a risk
to ASEAN’s long-standing objective of strengthening domestic
manufacturing industries. Consequently, countries such as Indonesia and
Thailand are shifting away from purely import-driven approaches and
imposing localization requirements for Chinese investment and technology.
For example, Indonesia’'s amendment to the Renewable Energy
Equipment Procurement Regulation in 2024 mandates a minimum local
production ratio of 40%, effectively requiring Chinese companies to invest
in domestic manufacturing in exchange for market access. Through such
measures, ASEAN aims to balance the expansion of renewable energy
deployment with the development of its own CN manufacturing base.
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Chapter 2 Global Trends (ASEAN)

B Summary

Amid demands for power source diversification to ensure stable energy supply, and the

o need to align with international standards for export expansion, ASEAN countries have
set renewable energy targets and are gradually promoting adoption, despite
facing constraints such as fossil fuel power decommissioning costs.

There are initiatives towards implementing ETS and carbon taxes, inspired by the EU’s

e CBAM. Additionally, there is a drive to promote multilateral renewable energy trading
within the region. The region is tracking the EU’s approach to pursuing economic
growth, but full-scale efforts on industrial CN are yet to come.

Alongside the introduction of renewable energy, ASEAN is exploring the promotion of

e diverse energy and CN technologies, including strengthening LNG infrastructure,
constructing new nuclear power plants, and launching CCS projects that leverage
regional potential.
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Chapter 2 Global Trends (Summary)

B Summary of Each Country’s Trends

Selection of Support
Technologies to Strengthen

Domestic Industry and DC
Demand

Aiming to reshore domestic
manufacturing industries
Intention to bring back
hollowed-out domestic
manufacturing

Industrial

Characte it
ristics

energy resources such as shale
gas

A second Trump administration
would steer toward selective
support for technologies
« Continued support for LNG
and nuclear power;
reduced support for
offshore wind and EV's

data centers drives the
introduction of renewables such
as solar energy

Interest in utilizing domestic

Increasing power demand from

Aiming to Sirengthen
Domestic Industry but
Facing Challenges

Aiming to strengthen regional
industries
= Intention to protect regional
industries and prevent
outflows

Leveraging "CN" to foster

industry growth through
regulation-driven approaches

CN policies will continue with
the aim of enhancing
competitiveness while
maintaining CN efforts
« “Competitiveness
Compass,” “European
Green Deal”

However, facing challenges

such as nsing energy costs and
competition with Chinese
products

Maintaining position as a
manufactunng powerhouse

Aiming to maintain domestic
industries
+ Trade frictions are a concem,
but China retains
competitive indusiries
Leverages domestic demand for
technology development and
expands market share through
cost.competitiveness ...

Leads the world in renewable
energy adoption and will
continue expansion
+ In 2024, China accounts for
60% of global renewable
energy adoption

Increasing production capacity
for new technologies such as
hydrogen (electrolyzers) and
synthetic fuels, and nuclear
power generation

Industnial Expansion
through Affordable
Renewable Energy to Meet
Growing Demand

Aiming to build domestic
industries
« Shift focus from agriculture
and services to

manufacturing promotion

Seeks growth while responding
to rapidly expanding energy
demand

As renewable energy costs are
low, progress continues toward
achieving non-fossil energy
introduction targets

Expansion of green hydrogen

using inexpensive renewables
and nuclear power infroduction
is also underway

Gradual CN in Cooperation
with Developed Nations and
for Energy Diversification

Aiming to build domestic
industries
» Region aims for “China+1"

and promotes
manufacturing

Aims for economic growth

through strategic partnerships

with developed nations

While CN following developed
countries is necessary for
attracting foreign companies
and strengthening exports,
renewable energy lacks cost
competitiveness

Meanwhile, each country sets
renewable energy introduction
targets and proceeds gradually
alongside energy diversification
into LNG and nuclear power
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Chapter 2 Global Trends (Summary)

B Summary of Each Country’s Trends

Looking back at our analysis thus far, it is clear that even amid
significant global instability and growing concerns about the uncertain
environment surrounding CN technologies, countries are advancing
their CN responses by leveraging their own industrial structures and
energy environments, focusing on areas where they can most readily
enhance competitiveness.

The U.S. has leveraged CN technologies to strengthen its industries,
aiming to revive its hollowed-out domestic manufacturing sector and
reduce its trade deficit with China. This effort is underpinned by the
natural gas supply capacityunlocked by the shale revolution and
abundant capital. Under the second Trump administration, a shift from
“broad-based support” to “selective support” has led to a slowdown in
offshore wind and EVs. However, alongside natural gas and nuclear
power receiving policy backing, solar and onshore wind—as
economically viable clean power sources—are expected to advance,
driven by robust electricity demand.

Europe has pursued renewable energy deployment and regulation-
driven market formation to enhance energy security and accelarate CN
technologies industrialization. Amid soaring energy prices and growing
dependence on China, broader support measures focused on industrial
competitiveness are being implemented. Progress is evident in
renewables, EVs, and hydrogen, while expansion efforts are also visible
in LNG and nuclear power.

Leveraging its massive domestic demand and long-established
manufacturing capabilities, China has aligned its industrial policies with
the global shift toward CN, achiving overwhelming cost competitiveness
in solar, batteries, electrolyzers, EVs, and other fields. Already
dominating the global market in CN technologies, China is expected to
expand its CN-related investments to further solidify its position as a
“manufacturing powerhouse.”

India is promoting the advancement of its manufacturing industry
and strengthening energy security against the backdrop of inexpensive
renewable energy and rising energy demand driven by population
growth. In addition to reinforcing domestic supply chains in the

automotive and IT industries—areas where competitiveness can be
readily enhanced—the country is expected to accelerate its efforts to
expand green hydrogen production using renewable energy and
increase exports.

ASEAN is promoting manufacturing as a “China +1” destination,
while setting renewable energy targets and gradually expanding
adoption to diversify power sources for stable energy supply and
harmonize international standards to boost exports. Beyond introducing
renewable energy, ASEAN is also seeking to diversify its energy
sources and promote CN technologies through measures such as
strengthening LNG infrastructure, building new nuclear power plants,
and developing CCS projects that leverage the region's potential.
Considering these national trends, the next chapter turns to Japan. It
reviews Japan’s industrial and energy/CN policy trends and investment
movements, in line with the analysis for other countries, then maps the
structure and challenges of key sectors and considers the policies and
initiatives needed to advance the transition in a way that fits Japan’s
industrial context.
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B Trends in Industrial and CN Policies in Japan

After the phase of policy formulation, which brings together industrial and CN policies, and a period of strategic
development, Japan is entering implementation phase

The Great East Japan Earthquake
A 4
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B Trends in Industrial and CN Policies in Japan

Looking back at changes in Japan’s industrial and energy/CN
policies, a distinctive feature is that the country has consistently pursued
measures centered on energy conservation over the long term. The
backdrop is Japan’s structural constraint of scarce domestic energy
resources, a very low energy self-sufficiency rate among OECD
countries, and heavy dependence on imported fossil fuels.

After the oil crises of the 1970s, it became widely recognized that
instability in energy supply posed a fundamental risk to the nation’s
economy and to people’s lives. The idea that “reducing overall energy
consumption contributes to national energy security” took root
domestically. The government then institutionalized this concept through
the 1979 Act on the Rationalization of Energy Use of and Shift to Non-
fossil Energy, promoting efficiency improvements across industry,
transport, and households. Because manufacturing sectors that
consume large amounts of energy—such as steel, chemicals, and
automobiles—supported Japan’s economic growth and were a source
of international competitiveness, energy conservation came to be
positioned as an element of industrial policy for cost reduction and
competitiveness. The statement that “energy conservation contributes
to competitiveness and security” became the backbone of Japan’s
industrial and energy policies thereafter.

Energy conservation was not viewed merely as an environmental
measure but as a means of preserving Japan’s autonomy against
“external risks,” namely dependence on overseas resources. This
thinking was carried forward in the 1997 Kyoto Protocol. Rather than
immediately introducing European-style carbon taxes or emissions
trading schemes that imposed strict reduction obligations of 6 % below
1990 levels for 2008 to 2012, Japan chose a uniquely Japanese
approach centered on strengthening energy conservation and improving
efficiency through industry-led voluntary action plans.

From the 2000s onward, policy reforms progressed in parallel with
power-market liberalization and the expansion of renewable energy.
However, the Great East Japan Earthquake in 2011 and the Fukushima
Daiichi accident forced a major shift in the energy supply structure. With

most nuclear power plants taken offline, the share of nuclear in the
generation mix fell from about 30% in 2010 to under 1%, and Japan
expanded fossil-fuel imports to fill the gap. As a result, in addition to a
deterioration of the trade balance, industrial electricity tariffs rose by
about 30%, which had a serious impact on corporate earnings and
international competitiveness.

These developments exposed the limits of an energy-efficiency-first
policy in ensuring energy security. In July 2012, under the Act on Special
Measures Concerning Procurement of Electricity from Renewable
Energy Sources by Electricity Utilities, the government launched the FIT
to spur the spread of renewables. The share of renewables in domestic
installed capacity, which had been about 9% in 2010, rose to
approximately 22% by 2021, led by solar PV. In 2013 the Energy
Conservation Act was amended to further enhance demand-side
efficiency. Policy support such as expanding the Top Runner program
and providing BEMS (Building Energy Management System) subsidies
in the building sector improved energy efficiency per unit of GDP by
about 8 % over the ten years following the earthquake. Thus, after the
Great East Japan Earthquake, Japan pursued an energy policy centered
on a diversified and stable supply, combining conservation, renewables,
and thermal power. Nonetheless, reliance on fossil fuels remained high
and greenhouse-gas emissions temporarily increased. By the mid-
2010s Japan fell into a situation where it was sometimes labeled a
“laggard in environmental progress” among major advanced economies.

Meanwhile, as global trends moved toward progressively stronger
carbon regulations, the European Green Deal announced in 2019 set
out the concept of “climate-neutral competitiveness,” which served as a
stimulus. Japanese companies began to face rising risks of being left
behind, particularly in export industries such as automobiles, materials,
and electronics. The opening of the Task Force on Climate-related
Financial Disclosures (TCFD) framework and the practical requirement
for supply-chain emissions management became de facto export
conditions, and the government was increasingly expected to present
clear guidance at the policy level.
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B Trends in Industrial and CN Policies in Japan

In October 2020 the Suga administration announced the 2050
Carbon Neutral declaration, and in 2021 the Act on Promotion of Global
Warming Countermeasures was amended to enshrine the CN target in
law. In 2022 the GX Implementation Council was established, and under
the Green Transformation (GX) policy that integrated climate measures
with economic and industrial strategy, work proceeded on a roadmap for

economic and social transformation toward decarbonization and on the
design of related systems. Having passed through this initial policy-and-
institution design phase, Japan is now, step by step, transitioning into
an implementation phase in which private-sector GX-related investment
proceeds under the GX 2040 Vision.
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B Investment Trends by Clean Technology Type in Japan

Renewable energy investment declining due to a lack of suitable sites and factors
such as grid capacity constraints, but overall CN investment continues to rise

(Trillion JPY)
6 - Overall investment rose in 2023—2024, driven in part by
issuance of GX Transition Bonds
Renewable energy investment falls from about 1/2 of the total to about 1/4 . ces
4.3 | e
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4 36 36 9o I 17% :
- —— [— (] Clean industry?
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___________ Fleciified heal
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Power grids
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JPY/USD 104.7 112.7 140.3 147.2 149.7

Total investment in Japan's clean technology sector has shown an
upward trend over the past five years. Particularly in 2023 and 2024, the
increased utilization of “GX Climate Transition Bonds” contributed to a
noticeable expansion in investment. However, examining investment
trends by technology reveals clear differences. Investment in renewable
energy has continued to slow, with its share declining from about half to
one-quarter of the total, due to structural factors such as the reduction
of suitable sites and grid constraints. On the other hand, the
electrification of transportation, including EVs, has expanded steadily,
driving investment throughout the five-year period. By 2024, this sector
accounted for approximately 17% of total clean-related investment.

Regarding the absolute amount of investment itself, compared to
other countries examined in Chapter 2, it remains relatively small as of
2024, representing about 3.5% of China's level and about 8.4% of the
US level. Furthermore, while investment in power transmission and
distribution networks and electrification of heat utilization experienced
temporary declines, it has shown a recovery trend in recent years. By
2024, these sectors accounted for 35% and 18% of total clean energy
investment, respectively. The expansion in these areas is positioned as
a core investment domain supporting the advancement of energy supply
infrastructure and the electrification shift in industries.

1. Industrial projects pursuing net-zero emissions through carbon-neutral technologies, including clean steel, clean ammonia, circular economy, and bioplastics initiatives 2. Using the
five-month moving average value for December of each year, MUFG Exchange Rate Chart Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from
2020 onwards. Most notablv, power arids start in 2020. CCS refers to carbon capture and storaae.
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B CN-related Progress in Japan Over the Past Year

Alongside the “GX2040 Vision” and the “7th Strategic Energy Plan,” the government has offered support
through GX Economy Transition Bonds

® Progress of Policies
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H H

GX Economy Transition

E The “GX2040 Vision” Bond PO'ICY SUppOI’t
Established to enhance the predictability of GX « Support for industrial process
Ind - : investment amid rising uncertainty in the conversion
ndustria ‘ investment environment - Steel
(Manufacturing, Commerce, i - Paper-Pulp

Trade) ¢ Newly formulated policy vision through 2040 - Chemical
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B CN-related Progress in Japan Over the Past Year

Looking back on 2025, major changes over the past year include the
Cabinet’s approval in February of the “GX 2040 Vision” and the “7th
Strategic Energy Plan,” which clarified Japan’s medium- to long-term
policy direction, as well as the launch of initiatives to support structural
transformation in existing industries and the social implementation of CN
technologies through the use of GX Climate Transition Bonds.

As discussed later, the GX 2040 Vision sets out a roadmap to 2040
for sharing visibility on GX-related investment between the public and
private sectors, and provides guidance for driving energy transition and
industrial restructuring on the basis of GX. Recognizing Japan’s
challenge of having innovative players and technologies but not scaling
them up to commercialization quickly enough, the Vision underscores
the need for wide-ranging measures such as improving corporate
governance and capital-market frameworks to support growth
investments and creating markets that will underpin emerging GX
industries.

The 7th Strategic Energy Plan presents the outlook for the power
supply mix through 2040 and lays out measures to achieve both stable
energy supply and decarbonization. A key feature is the policy of
introducing renewables to the maximum extent as main power sources;
under this policy, Japan aims to shift away from its traditional
dependence on fossil fuels and raise the share of renewables to around
40-50%.

In this way, Japan is working to build an integrated framework of
policies, industrial measures, and investment conditions that uses GX
as a lever to promote structural change in the economy while
simultaneously delivering energy transition and supply stability.
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B CN-related Progress in Japan Over the Past Year: the GX 2040 Vision

Japan has developed a policy vision and plan for the years through 2040, outlining its approach to
industrial transformation and industrial base development

verview

In response to heightened
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Amid heightened uncertainty about the future, including escalating
international tensions and projected increases in electricity demand, the
Japanese government formulated the “GX2040 Vision” to enhance the
predictability of the investment environment. Positioned as a long-term
policy guideline looking ahead to 2040, this vision presents strategic
directions across diverse sectors. Of particular note are the two pillars
that form the basis for cross-industry CN promotion: the “GX Industrial
Structure” and “GX Industrial Locations”

The GX Industrial Structure’s vision aims to promote the creation of
new GX businesses utilizing innovative technologies and to advance
Japan's strengths by greening and digitizing the entire supply chain,

Source: Ministry of Economy, Trade and Industry
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from materials to products. To support this, institutional reforms to boost
growth investment and the utilization of new financial methods (e.qg.,
debt guarantee systems by the GX Acceleration Agency) were proposed.

Meanwhile, a policy for the GX Industrial Locations has been
announced to promote the development of new industrial locations and
decarbonized power sources in suitable locations nationwide in order to
concentrate demand around clean energy supply bases. This is
expected to lead to the implementation of location-linked investment
promotion measures that link the energy supply capacity of each region
with industrial concentration.
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B Trends in the Past Year: The 7th Strategic Energy Plan

The plan anticipates increased power demand
while promoting a diversified power mix

driven by DX (Digital Transformation),
centered on renewable energy

Power Generation Mix (Actual / Target Values)

Key Points in the 7t Strategic Energy Plan

I Renewable

I Nuclear M,y
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I Thermal
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¥

40~50%
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2040 (7™ Energy
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The 7th Strategic Energy Plan, formulated around the same time,
projected that electricity demand by 2040 would increase hy
approximately 20% compared to 2023 due to the progress of digital
transformation (DX). It outlined a policy to maintain a diverse power
source mix while placing renewable energy at its core.

To achieve both stable energy supply and decarbonization, this plan
explicitly states the policy of introducing next-generation nuclear power,

Source: Agency for Natural Resources and Energy Outline of the Basic Energy Plan; METI HP

Increase in power demand
= Power demand is expected to rise due to data center
expansion and electrification (up to a 20% increase from
2023)
Positioning of renewable energy as the main power source
To achieve both stable energy supply and

decarbonization, renewable energy will be positioned as
the primary power source

Introduction of next-generation nuclear power
Promoting replacement of existing plants with next-
generation reactors and assuming reconstruction at
existing sites

Utilization of LNG thermal power as a transitional measure
Ensuring supply-demand balancing capacity alongside
the increase in renewables
Maintaining LNG-fired power as a transitional option,
while reducing coal-fired generation

based on the premise of replacing existing plants, while also advancing
the phase-out of inefficient coal-fired power generation. Meanwhile, it
incorporates the view that LNG (liquefied natural gas) thermal power will
continue to be utilized as an important power source during the transition
period. Thus, the 7th Strategic Energy Plan is characterized by
presenting a realistic transition strategy for Japan's energy mix.
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B Trends in the Past Year: Policy Support through GX Climate Transition Bonds

Government Decision Allocation Decision
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Policy support utilizing GX Climate Transition Bonds is now fully
underway. As part of its GX-related investment plan for 2024 and
beyond, the government aims to leverage 20 trillion yen in government
investment to catalyze approximately 150 trillion yen in total GX
investment from both public and private sectors.

Of this, approximately 14 trillion yen of the 20 trillion-yen
government investment allocation has already been earmarked.

Source: GX Implementation Office, Cabinet Secretariat

Cement Conversion

Specifically, for 2024 and beyond, about 0.7 ftrillion yen has been
allocated for capital expenditure (CAPEX) support, and recipients for the
8 trillion yen allocated for consumer support are being sequentially
determined. This signifies that the expansion of GX-related investment
through public-private partnerships has entered a substantive phase.
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B Policy Support through GX Climate Transition Bonds (From 2024 onward) has Spurred Investments
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Looking at the policy support projects for GX Climate Transition
Bonds decided after 2024, the breakdown of support is 0.3 trillion yen
for launching new GX industries and 0.4 trillion yen for greening existing
industries, for a total of 0.7 trillion yen. Adding private investment to this,
it is expected that a total of approximately 2.1 trillion yen in public and
private investment will actually be mobilized. This indicates that GX
Climate Transition Bonds are having a certain seed money effect and
generating concrete fund circulation.

Total ¥2.1Tn

10
Total ¥0.7Tn mp

However, these movements are still at a stage where they can be
positioned as pioneering efforts by the “first movers” among the overall
investment toward realizing CN for Japan as a whole. In promoting GX
and CN going forward, it is important to build on these pioneering
examples and evolve to a stage where a wider range of companies take
investment action.

1. 179.9 billion yen invested in the Yahata area of the Kyushu Works, 42.8 billion yen in the Hirohata area of the Setouchi Works, and 28.7 billion yen in the Shunan area of the
Yamaguchi Works; Source: GX Implementation Office, Cabinet Secretariat; Fiscal Year 2025 GX Supply Chain Development Support Program; Support Program for Energy and

Manufacturing Process Transformation in Industries Where Emissions Reduction is Difficult2025;2024
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B Second Movers and Beyond Face Transition and Industry-Specific Challenges

Second movers and beyond face transition challenges and industry-specific challenges,
making it difficult to commit to CN investment.

Investment Structure for CN

Challenges to CN Investment

| |:'C“é',)Trzamsition Challenges ]

Key implementation challenges for CN
technologies® include insufficient demand for
green products, cost increases, and immature
technologies and value chains

Scale'of
CN Second Movers
Investnrent and Beyond ‘

Expanding investment requires @MdUStW-SDECiﬁC Challenges

broader participation '

For Japan to accelerate its transition toward achieving carbon neutrality,
it is important that companies beyond the “second movers’—those still
hesitant to commit to investment—enter the fray. Analysis of domestic
companies conducted during the preparation of Whitepaper 4.0 revealed
two main challenges these companies face in advancing CN investments.

The first challenge is the “transition challenge” inherent in the process
of shifting to CN itself. Specifically, when considering the introduction of
hydrogen, ammonia, or e-methane during fuel conversion, structural
constraints include: (1) increased costs due to the conversion, (2) no
guarantee the market will accept the additional costs after conversion, and
(3) an underdeveloped supply chain making stable procurement difficult.
These challenges overlap with the price pass through barrier discussed in

To maintain and enhance competitiveness,
industries must address challenges including
~international regulations, facility limitations, and

- competition

last year's Whitepaper 3.0 and remain a major factor hindering investment
decisions for many companies. The second challenge involves “industry-
specific challenges” that each sector must overcome to maintain and
enhance its competitiveness while addressing transition challenges.
These challenges stem from each sector's unique technological
structure, supply chains, cost composition, and international competitive
environment, making uniform solutions difficult to apply. Previous
whitepaper series primarily focused on transition challenges, positioning
their resolution as key to expanding CN investment. However, Whitepaper
4.0 recognizes that simultaneously addressing the industry-specific
challenges faced by each sector will lead to more effective support.

1. Examples include hydrogen, ammonia, CCUS, renewable energy, and next-generation nuclear power
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B Challenges and Strategies for Advancing Japan's GX

Global

Japan’s
Direction

Progress in carbon neutrality (CN) initiatives that contribute to industrial competitiveness
and national SE Uty e

Through our dialogues with various clients, we have recognized two challenges in advancing further
investments.

One is the “transition challenges” encountered when advancing the transition. These include issues
such as increased costs due to fuel switching and uncertainty about whether demand will accept the
value even after switching.

The other is the “industry-specific challenges” that each industry must address to maintain and
strengthen its competitiveness while advancing the transition

There is no one-size-fits-all solution for these challenges. The relationships involved, the order of
response, and the timeframe differ by sector.

Thus, in addition to “transition challenges” shared across sectors, stakeholders in Japan must take into
account “industry-specific challenges”. In addressing these, Japan should promote CN initiatives that
reflect its industrial strengths and should do so with a sense or urgency.

Transition challenges

Industry-specific challenges ; P .
(Challenges to c:ymi d::‘:\rhen advancin g‘le Tl 9 (challenges relating to the predictability and profitability of
9 9 CN projects)

To advance CN competitively and quickly, both sets of challenges must be addressed
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B Challenges and Strategies for Advancing Japan's GX

Analysis of overseas trends reveals that countries have advanced
their CN in areas that enhance their industrial competitiveness and
national security. These countries are promoting CN not merely as an
environmental policy, but as part of broader efforts to reconstruct their
industrial locations and establish technological supremacy, pursuing
consistent measures in both policy and investment. Meanwhile, in Japan,
under the GX policy and guided by the GX2040 Vision and the 7th
Strategic Energy Plan, government-backed CN investment began.
However, due to the uncertainty in the international business
environment stemming from inflation and the emergence of a second
Trump administration, companies remain cautious in their investment
decisions.

Domestic industries continue to advance efforts toward achieving
long-term CN goals. However, to expand CN investments further, it is
important to envolve not only first movers but also the participation of
second movers and subsequent companies that currently face
challenges and are hesitant to commit to investment. Unless this

broadening of the base progresses, the driving force for promoting GX
across Japan as a whole will not be sufficiently enhanced.

Furthermore, as major countries and regions strengthen their carbon
neutrality efforts based on industrial competitiveness and national
security, Japan also needs to develop a GX strategy that incorporates
these perspectives. As CN adoption advances in major countries and
regions, CN transformation is important to enhance industrial
competitiveness and security. Nevertheless, proceeding without
considering the challenges faced by each sector could actually lead to
a decline in competitiveness. In addition to the transition challenges
common to all sectors, it is therefore crucial to consider the industry-
specific challenges faced by each sector in Japan.

This chapter maps and analyzes the challenges faced by Japan’s
major sectors and the directions for their resolution from both industrial
and CN transition perspectives.
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B Target Sectors for Challenge Analysis

Analyzing the characteristics of Japan's major emitting sectors for their Transition Challenges, Industry-specific Challenges

Energy Generation

Energy Sources/Carriers Energ
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Material Production

From MUFG Transition Whitepaper 2022
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This chapter examines Japan’'s major high-emitting sectors.
Previous whitepapers described the industrial linkages—(1) using
energy sources to produce electricity and heat, (2) using electricity and
heat to produce materials, and (3) using those materials to manufacture
final products. In Whitepaper 4.0, we focus on eight high-emitting
sectors within this value chain and, taking their specific characteristics

Source: MUFG Transition Whitepaper 2022

into account, identify issues from the perspectives of “transition
challenges” and “industry-specific challenges,” then set out directions
for their resolution.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B The Relationship Between Transition Challenges and Industry-Specific Challenges

Industry-specific Transition
challenges challenges

Advancing CN investment in balance
with other key management
principles — safety, stable energy
supply, economic efficiency

o Electric

| 0 Steel

Transition
Industry-specific challenges
challenges

~ After achieving competitiveness
- through consolidation and
~ optimization, full-scale CN investment

is the next step

Aviation

(Domestic)

Industry-specific Transition
challenges challenges

Industry regulation and penalties

- create pressure to promote CN

investment on a defined timeline

Aviation »
i O (International) Maritime
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B The Relationship Between Transition Challenges and Industry-Specific Challenges

It should be noted that none of these challenges can be addressed
with a single solution. Industry-specific challenges and transition
challenges are interrelated, and their interdependencies, priority for
response, and timeframes vary significantly across sectors. Responses
across Japan's major industries reveals that transition challenges and
industry-specific challenges manifest differently by sector, with certain
patterns emerging in their interrelationship. Whitepaper 4.0 categorizes
these relationships into three broad types.

The first category (“balance type”) includes sectors like the power
industry, where future demand growth is certain. To maintain Japan's
overall industrial competitiveness and their own competitive edge, these
sectors must simultaneously advance responses to transition
challenges while balancing “S+3E” (Safety, Energy Security, Economic
Efficiency, Environment). These industries face structural constraints of
advancing decarbonization while bearing supply responsibilities,
requiring the simultaneous achievement of stable energy supply and
environmental goals.

The second category (“step type”) includes sectors like the materials
industry, where domestic demand is declining and Chinese players are
entering the market, causing the market environment to shift. For these
sectors, steps such as optimizing domestic production systems are
necessary before fully committing to transition challenges. In other
words, addressing industry-specific challenges including restructuring
the business foundation takes precedence over transition-related
challenges.

The third category (“pressure type”) comprises sectors such as
maritime and aviation, which face pressure to address transition
challenges due to the international regulations. Failure to advance the
transition within a set timeline may result in penalties or operational
constraints.

It is crucial for financial institutions (FIs) like MUFG, industry, and
government to correctly recognize the relationship between these
JLransition challenges® and ,industry-specific challenges®, and to jointly
advance initiatives toward their resolution, taking into account the
circumstances each sector faces.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B The significance of categorizing sector-specific challenges
By incorporating a perspective that links “industry-specific challenges” with “transition challenges,”

For companies,
even when resolving “transition challenges” requires time, deepening stakeholder understanding that
ﬁ prioritizing solutions to “industry-specific challenges” ultimately contributes to advancing the transition.
U Furthermore, enhanced mutual understanding between companies in different sectors is expected to
foster greater collaboration.

Companies °
- For the government,
T considering not only policy support for “transition challenges” but also the “industry-specific
challenges” that drive solutions to these issues will lead to more effective policy support.
GOV B I N

For financial institutions,
viewing support for corporate transition as encompassing not only investment assistance for CN
technology but also solving “industry-specific challenges” enables further promotion of transition.
(.) Furthermore, since CN initiatives often extend beyond supporting individual companies to assist the
W transformation of entire industrial clusters, understanding each sector's challenges and
characteristics enables the facilitation of collaboration among stakeholders and the provision of

Financial optimal financial SUPPOIL. | e
Incorporating a perspective that connects industry-specific may foster collaboration and lead to optimal support for companies,
challenges with transition challenges across industries, this approach governments, and financial institutions
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (1) : Challenges and Approaches (Power)

Industrial

Source of emissions: Combustion of fuels in thermal power generation

Characteristics  Emjssions reduction: Fuel switching in thermal powsr generation (to LNG, hydrogen, ammonia, or e-methane), and expansion of renewable and

_forCN " nuclear power generation

+ Uncertainty regarding the outlook for hydrogen/ammonia
fe-methane fuel conversion and feasibility of CCS (costs

: EnSlZ'"ng S+3E. @aiety+§nfarg\_.r e \‘ and securing sufficient supply)
Efficiency - Environment) amid increased power demand = ) _
Challenges due to Al and data center deployment + Expansion of renewable energy requires development of
offshore wind and power grid infrastructure, implying high
Industry- . Utilization of LNG and nuclear power to ensure stable Time e capital costs
Specific energy supply Challenges -+ New nuclear power construction takes a long time due to
Challenges safety requirements and other regulatory processes
2030 2040 2050
v v v
Investment > Conversion of aging thermal power plants to state-of-the-art LNG thermal power | Stable and affordable electricity
Decisions / Restart of existing nuclear plants i supply
I
Respon Ses TAvestment i . i
Neric] . Expansion of offshore wind
SCISInNsS H B
: Full-scale transition to hydrogen/ammonia/e-methane fuels
Technology development and trials \ and CCS
Investment decisions k Security Clearance };’f Construction of nuclear power plants
. Through bublié-hrivafs bnorﬂihatinh 6n Ioﬁg.—tem-w LNG -déman-d .outlo-okﬁ an.n:l .supp.or.t foré émoétﬁ resfaft of hﬁcleaf howef blanté, éstabliéh a .sy;:-.tem. fdr
uture affordable and stable electricity supply. While maintaining S+3E, work on reducing the costs of future technologies such as hydrogen, ammonia, e-methane an
Fut ffordabl d stable electrici ly. Whil intaining S+3E k educing th f future technologi h as hyd i h d
Initiatives offshore wind, and promptly clarify policy directions and safety standards for nuclear power construction.

The power sector is required to establish a stable and economically
viable power supply system amid anticipated future increases in
electricity demand. While balancing the so-called S+3E framework, it
must also address transition challenges as one of its key tasks.

The power sector is addressing the critical challenge of stable
electricity supply by partially advancing fuel switching from inefficient
aging thermal power plants to state-of-the-art LNG thermal power and
restarting nuclear power plants. However, even in this area, there

remains the difficulty of determining how to proceed with investment
while accounting for uncertainties regarding future power demand
growth and the composition of the power supply mix.

In parallel, efforts are progressing—uwith public and private sectors
coordinating—to introduce and expand hydrogen, ammonia, and
offshore wind power. However, transition challenges such as high costs
and ensuring investment predictability must be resolved.
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B Domestic Industry Initiatives (Power)

el Investment Decisions) | Expansion of offshore wind

2025 2030 2040 2050
v 4 v v
Investment \o Conversion of aging thermal power plants to state-of-the-art LNG thermal power
Decisions / Restart of existing nuclear plants

Full-scale transition to hydrogen/ammonia/ e-methane fuels

Construction of nuclear power plants

é KEPCO

e Technology development and trials and CCS
Investment decisions Security Clearance
= _JERA é KEPCO ]
Conversion of aging o
thermal power plants to ne Restart of Existing

LNG thermal power Nuclear Power Plants

Expansion of Offshore wind

é JERA
Technology Development
and Trials for Full-Scale

Ammonia Fuel Conversion

Announcement of replacement In 2023, all nuclear reactors in

for 3GW of aging thermal power

operation for the first time since

Won bid for offshore wind project
off the coast of Yuza, Yamagata

Successful trial of ammonia
conversion at Hekinan thermal

the Great East Japan Earthquake

plants by 2025
Takahama Nuclear Power

« Partial decommissioning .
planned at Anegasaki,
Sodegaura, Chita, Hirono;
new construction planned at

Unit 2 restarted in October

Plant Unit 1 restarted in Augusi

Chita, Sodegaura

Won the bid in December 202
as part of a consortium with .
Marubeni and Tokyo Gas

power plant

Achieved 20% conversion in
June 2024 as part of

a NEDO project

@Industry-Speciﬁc Challenges

o Transition Challenges

A=

z Progressing initiatives while
maintaining balance

Several examples of corporate initiatives addressing these “industry-
specific challenges” and “transition challenges” are presented. JERA,
while advancing its shift from inefficient aging thermal power plants to
state-of-the-art LNG thermal power generation, announced in 2025
plans to replace 3GW of aging thermal power plants. The breakdown
includes partial decommissioning at Anegasaki, Sodegaura, Chita, and
Hirono, alongside new construction plans at Chita and Sodegaura.
Kansai Electric Power achieved full operation of all its nuclear reactors
for the first time since the Great East Japan Earthquake, with the restart
of Takahama Unit 1 in August 2023 and Unit 2 in October 2023.

Source. JERA pdf; KEPCO HP; JERA HP; Marubeni HP

Furthermore, progress is being made in implementing
decarbonization technologies to confront both industry-specific
challenges and transition challenges. Kansai Electric Power won the bid
for the offshore wind power project off Yura Town, Yamagata Prefecture,
and is advancing environmental surveys and technical demonstrations
both domestically and internationally. JERA successfully conducted the
world's first large-scale demonstration of 20% ammonia conversion at
the Hekinan Thermal Power Station, accelerating the practical

application of fuel conversion technology.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (2) : Challenges and Approaches (Steel)

Industri_al_ Source of emissions : In the blast furnace process, emissions from reducing iron ore account for 80% of total process emissions
Characteristics Emissions reduction: Advancing the shift from blast furnaces to electric arc furnaces while promoting the development of innovative technologies

_forCN " for hydrogen-based ironmaking and blast fumace hydrogen reduction, and the introduction of CCS
= With a high export ratio including indirect exports, the
domestic ?’teel |ndgstry faces |nte?n5|fy|ng cor_npetltlon \' * Commercialization of innovative technologies is
from the rise of Chinese companies and the impact of . N ) -
johal proteconism in its mdin export markets ﬂ techm_n:all},.r -::ha!lenglng, suggesting cost increases
Challenges g . . + Securing sufficient and affordable clean electricity after
Industry- + Domestic demand structurally shrinking due to N on to electric
' e Transition conversion to electric fumaces )
Specific EI 5 22l burden F di ina facilities t Chall + Demand for green steel remains uncertain
Challenges = Heavy financial burden for upgrading aging facilities to allenges
strengthen competitiveness
2030 2040 2050
v v v
Optimize domestic production facilities and invest in renewal Optimize manufacturing capacity at a global level
Strengthen bases in overseas regions with expected demand growth Cn Rl sl T Bl LT
Shift to large-scale electric furnaces, Decarbonize power
Response
Hydrogen-based reduction iron production, \, | Establishing %, | Commercialization of hydrogen-based reduced steel production
Innovative technology development for blast furnace hydrogen ;| prototyping
reduction / technology f | Commercialization of blast Furnace hydrogen reduction
Expansion of demand (market) for green steel products
Introduction and scaling of CCUS b
B |.:ll..ll'tl.llﬂl..='.' o Aﬂer o'[')ﬁﬁ'li.zir'ig 'm'anuféc'turin'g ﬁapabify at él Qloba.ll Iével 'stéel séﬁtor shc;uld éeék toltéckle'lrénsitilor'l chélléngeé éuch as con;fe'rsior'l tb ele'ctr'ic fuﬁ'léces; '
Initiati subsequent power decarbonization, commercialization of innovative technologies, cost containment, and incorporation of environmental value into product pricing
nitatives

The steel sector faces industry-specific challenges, including
intensifying competition due to the rise of Chinese companies in key
export markets and declining demand in the domestic market caused by
population decline. It has also been significantly affected by the impact
of global protectionism.

Transition challenges include the high difficulty of establishing
practical application technologies for innovative technologies such as
hydrogen reduction, the expected increase in costs, and the uncertainty
surrounding demand for green steel.

It is essential to optimize global manufacturing capacity by
strengthening overseas bases and rationalizing production systems.
After establishing the foundation for CN conversion, efforts must be
made to achieve commercial-scale implementation of fuel conversion
and innovative technologies while controlling costs. At the same time, it
is important to proceed with expanding demand for green steel as a way
to pass on environmental value to prices.
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B Domestic Industry Initiatives (Steel)

2025 2030 2040 2050
v v v v
Optimize domestic production facilities and invest in renewal
Strehgthen bases in overseas regions with expected demand growth

Shift to large-scale electric furnaces, Decarbonize power

Hydrogen-based reduction iron production, Establishing Commercialization of hydrogen-based reduced steel production
GD Innovative technology development for blast fumace hydrogen prototyping == )
reduction technoloay Commercialization of blast Furnace hydrogen reduction
® JFE | é NSC é JFE é NSC JFE
i) Technology Development

NSC NSC
Optimization of Domestic Strengthening Conversion to Large-Scale for Blast Furnace Hydrogen

Production Facilities Overseas Bases Electric Furnaces Reduction KOBELCO
NSC: The domestic production facility Goml_?letion of U.S. Steel acquisition JFE: Decision to build large, high- Establishing CO2 reduction technolog
optimization project initiated in 2019 . ad Completed full acquisition wi efficiency electric furnace in Kurashiki { | for hydrogen-based blast furnaces in
has been completed payment of about 2 trillion yen in NSC: Decision made to introduce the Kimitsu Area

June 2025 electric furnaces at three locations « Aiming for scale-up under NEDO"
JFE: Temporary suspension of blast including the Yahata district support
furnace « the decision in April 2025 to grant
» Announced in April 2025. the ggbgidiesiﬂ\rough GX transition

nds

suspension of a blast furnace in
Kurashiki district, with potential fo

("‘: ) Transition Challenges

Industry-Specific Challenges —
@ abi d ...and preparing for full-scale transition
/ Strengthening competitiveness... Advancing step by step

Source: Nikkei (1/2); Nikkei (2/2); NSC HP; NSC Press Release; JFE HP
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Steel)

In the steel sector, efforts to address industry-specific challenges
and transition challenges are progressing in parallel while adapting to
changes in the competitive environment.

For responses to industry-specific challenges, both Nippon Steel
and JFE Steel are advancing the optimization of their domestic
production systems. Nippon Steel initiated and completed its
optimization in 2019, while JFE Steel announced plans to temporarily
reduce its domestic crude steel production capacity by approximately
20% by suspending operations at its Kurashiki blast furnace in April
2025. These moves represent part of a business restructuring
responding to domestic and international supply-demand shifts,
intended to reinforce the industry's foundation.

Efforts to enhance international competitiveness are also advancing.
Nippon Steel merged with U.S. Steel as part of its strategy to strengthen
overseas bases, completing the transaction in June 2025. This is
expected to advance the restructuring of its global supply chain and the
optimization of its manufacturing bases.

Preparations for addressing transition challenges are steadily
moving forward as the next step. For the shift to large-scale electric arc
furnaces, JFE Steel decided to introduce a large, high-efficiency
innovative electric furnace in the Kurashiki area, while Nippon Steel
decided to introduce electric furnaces at three locations, including the
Yahata area. Both companies received support grants from the GX
Climate Transition Bonds in April-May 2025.

Furthermore, a consortium comprising Nippon Steel, JFE, and Kobe
Steel is receiving support from NEDO to develop blast furnace hydrogen
reduction technology. In December 2024, they successfully utilized
hydrogen reduction technology at the blast furnace in the Kimitsu area,
achieving a world-first 40% reduction in CO, emissions, achieving the
initial target ahead of schedule.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (3) : Challenges and Approaches (Glass)

Industrial

Source of emissions: Fuel combustion accounts for 70% while raw materials account for 30%

Characteristics Emissions reduction: While advancing fuel switching to LNG, implement raw-material circularity, electric furnaces, fuel

for CN

Challenges U

domestic market is shrinking

» Due to population decline, demand is falling and the

_ switching to hydrogen/ammonia, and ¢Cs

= Insufficient legal frameworks to realize expansion of
raw-material circulanty (effectiveness in doubt due to
supply chain uncertainty)

o &

+ The competitive environment is changing due to the ; : .
Industry- - 5
_W impacts of Chinese competition TerEhtaT High costs for electric fumaces, fuel switching, CCS
Specific Challenaes » Demand for green glass uncertain
Challenges Sl
2030 2040 2050
v v

Possibility of continued adjustment
demand balance

l

of the production setup in line with domestic supply—

Identify facilities and sites, and accelerate fuel switching and CCS, as
well as raw-material circularity, across industries at each site

v

Response ‘ Establish collection Raw material circularity
schemes g
Fuel switching from oil to LNG, energy saving, electrification ; .
(introduction of electric boosters) st e o electnﬁcailgon R
T : :
‘ Technology development, trials, investment decisions - Fuel switching to hydrogen, ammonia, e-methane / CCS
E_stablls_hment of certification and qL;JaIltg.r assurance systems, demand, Expansion of dema n d(market) for green glass
stimulation _ : ;
" Future  Based on the domestic supply—demand balance and necessary adjusiments to production methods, stakeholders should determine faciliies and sites for raw-
Initiati material circularity, electric furnaces, and fuel switching/CCS, taking into account key transition challenges and working to reduce transition costs
nitatives

The glass sector faces industry-specific challenges, including
market contraction due to Japan's declining population and changes in
the domestic competitive environment caused by the influx of low-priced
products from Chinese companies.

Its transition challenges include the lack of legal systems and supply
chains to expand raw material recycling. Other challenges include the

high cost of electrifying furnaces that melt glass raw materials, fuel
conversion, and CCS introduction, as well as uncertain demand for
green glass, making it difficult to pass on costs. Therefore, it is
necessary to first stabilize the market infrastructure by addressing
“industry-specific challenges,” and then implement transition measures
in a phased manner.
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B Domestic Industry Initiatives (Glass)

2025 2030
v -

o

demand balance

Possibility of continued adjustment of the production setup in line with domestic supply—

2040 2050
- -

Establish collection e % g
Raw material circularity
schemes

Fuel switching from oil to LNG, energy saving, electrification
(introduction of electric boosters)

3]

Technology development, trials, investment decisions

Introduction of electrification for fumaces

Fuel switching to hydrogen, ammonia, e-methane / CCS

NSG
Central Glass

Adjustment of Production Structures in
Line with Domestic

SuggI!-Demand

| é
é AGC | AGC |

Establishment of a Raw
Material Circularity Scheme

Trials of Electric Furnace
Electrification

Optimization of production-and sales systems to strengthen industrial
competitiveness
NSG: Reorganize and integrate 8+2 domestic architectural glass 1
sales subsidiaries (2023-2025)

Central Glass - Based on the “Structural Reform of Domestic
Architectural Glass Business” policy, reduce production furnaces

Establishment of Japan’s first
domestic flat glass horizontal
recycling scheme

In March 2025, agreed to work
with the Orix Group to promote]
reuse of discarded window

Started operation of a pilot line for
flat glass, jointly developed with
Saint-Gobain, achieving 50%
electrification of heat sources
Supported by funding from the
EU Innovation Fund; the pilot

from four to two and spin off the domestic glass business (2021— glass line began operation in
2023) February 2025
@ Transition Challenges
@Industry—Speciﬁc Challenges e , -
...and preparing for full-scale transition
/ Strengthening competitiveness... Advancing step by step

In the glass sector as well, efforts are being made to enhance
competitiveness by optimizing production and sales systems in
response to domestic supply-demand balance, addressing industry-
specific challenges. This is being implemented by Nippon Sheet Glass
and Central Glass.

Concurrently, in preparation for the full-scale implementation of
future transitions, AGC is advancing preparations through initiatives

Source: NSG HP; Central Glass Press Release; Nikkei; AGC HP

such as establishing Japan's first horizontal recycling scheme for flat
glass as a raw material cycle, and commencing operations of a pilot flat
glass line in Europe that has achieved electrification of 50% of its heat
sources, building know-how for the future commercialization of fuel
switching and electrification.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (4) : Challenges and Approaches (Pulp & Paper)

Indusirial

Source of emissions: Emissions mainly from combustion of fuels (coal) used in boilers in the paper manufacturing process

Characteristics Emissions reduction: Promote fuel switching to LNG and CO: absorption through owned forests, followed by fuel conversion to hydrogen-

~ forCN " ammonia-e-methane and introduction of CCUS
ﬁ + The growth potential of
the paper and pulp market is limited
Challenges « Demand is decreasing due to digitalization,

» High costs for fuel conversion to hydrogen, ammonia, e-
methane

o &

Industry- resulting in excess production capacity Transition High costs for GCUS
Specific * Low utilization rates of domestic production facilities Chall
Challenges allenges
2030 2040 2050
v v v
Business transformation from paper and pulp manufacturing to biorefineries (wood-based biochemical businesses such as SAF production)
Optimization of domestic production systems J
Fuel switching f il to LNG ] N\ Identify facilities and sites and accelerate fuel switching and CCUS
RESPOI'IS& uel switching from oil to » ENErgy saving / through cross-industry collaboration at each site
) ) ) _ \ Fuel switching to hydrogen, ammonia, e-methane
Establishment of certification and quality N
assurance systems, demand stimulation, etc. J,f
/ Launch/use of CCUS
Expansion of CO: absorption through companies’ own forests
B |I:-U.'tl...lﬂ“3 o Wﬁilé advancmg Eusinéés poﬂfﬁlio t.ra.nsfor.m.ation., t.he iﬁdﬁstry .5I.10uld. o-ptimi.zé donﬁeétic brdducfioh slrﬁciures; tHroth.inter.—cbmpénjr col.lal.)oral.ioh, de.te.rmin.e fhe

facilities and sites best suited to fuel switching and CCUS (transition challenges), and after conversion work to reduce costs

Initiatives

The pulp and paper sector faces an industry-specific challenge of
persistently low facility utilization as paper demand declines with
digitalization. In response to this structural drop in demand, companies
are optimizing production systems and shifting into new business areas,
making the preservation of competitiveness and the rebuilding of
financial foundations urgent priorities.

On the transition side, the high costs of fuel switching and CCUS are
major hurdles. With large-scale investment paybacks still hard to
foresee, a pragmatic approach is to first secure financial strength and
then proceed in stages. In practice, firms are pursuing diversification
toward biorefinery business models in parallel with productivity
improvements, while also advancing efforts to expand CO, absorption
in owned forests.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Pulp & Paper)

2025 2030 2040 2050
h 4 w w -w
o Business transformation from paper and pulp manufacturing to biorefineries (wood-based biochemical businesses such as SAF production)
Optimization of domestic production systems
Fuel switching from oil to LNG, energy saving
(2] Establishment of certification and quality Fuel switching to hydrogen, ammonia, e-methane
@ assurance systems, demand stimulation, etc. Launch/use of CCUS
6 | é
OJI HD é 0JI HD Daio |
Nihon Paper Paper

Technology Development
for CCUS

Trials of CCUS

Business Transformation toward Biorefineries

0OJI HD: Collaboration and testing with materials companies through a

consortium to build a bio-based product ecosystem utilizing woody

resources

= Joint biorefinery project with six companies including JGC and Tora
adopted by NEDO (July 2024)

Nihon Paper : Established a joint venture to produce and sell bioethanoI

Started a project to produce
domestically sourced e-methane
using CO: from the pulp
production process at the
Tomakomai plant

In Shikoku-Chuo City, the
synthetic fuel business utilizing
CO: and electricity from the papeﬂ
manufacturing process was
selected as an MOE CCUS model'
project

@lndustry—Speciﬁc Challenges

Strengthening competitiveness. ..

/

In the pulp and paper sector, companies are attempting to tackle
industry-specific challenges by transitioning to biorefinery operations.
Oji Paper has formed a consortium with raw material suppliers to build
a bio-product ecosystem and is advancing a NEDO project.

While Nippon Paper Industries has established a joint venture to
manufacture and sell bioethanol and other products, with each company
strengthening its competitiveness. Companies are also advancing
preparations to address future transition challenges.

Source: OJI HP (1/2); OJI HP (2/2); Nihon Paper HP; Daio Paper HP

o

\&=/

Transition Challenges

/
Advancingwstep by step

...and preparing for full-scale transition

Oji Paper has begun exploring a project to produce pure
domestically sourced e-methane at its Tomakomai plant, utilizing CO
derived from the pulp manufacturing process as a raw material for fuel
conversion to hydrogen, ammonia, and other alternatives. Additionally,
Daio Paper has launched a synthetic fuel project in Shikoku-Chuo City
utilizing CO2 and electricity derived from the paper manufacturing
process. This initiative has been selected as a CCU model project by
Japan's Ministry of the Environment (MOE), accelerating its progress.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (5) : Challenges and Approaches (Cement)

Industrial  Sources of emissions: 60% of emissions from raw material (limestone) processing and 40% from fuel (coal) combustion
Characteristics Emissions reduction: After progressing on switch to LNG, promote fuel conversion to hydrogen -ammonia-e-methane and reduction of raw

for CN material-derived emissions (through CCUS)
\‘
6 U‘

Challenges U

» High costs for fuel conversion to ammonia (effectiveness
in doubt due to undeveloped supply chain)
» High costs for raw material-derived emissions reduction

+ Both public and private construction demand continue
to decline, resulfing in excess capacity

Industry-  « Low utilization of domestic production faciliies . (CCUSs)
. Transition - :
Specific Chall * Demand for green cement remains uncertain
Challenges allenges
2030 2040 2050
v v v

Optimization of domestic production systems i - ldentify facilities and sites and accelerate fuel and raw

\ . material emissions reductions (CCUS) through cross-
Fuel switching from oil to LNG, energy saving ; l - industry collaboration at each site
" Fuel switching to ammonia, e-methane
Response o .
Tec_hl_'lology development, trials, investment ), Reduction of raw material-derived emissions (CCU)
decisions ,/
J
/ Introduction and utilization of CCS
Expansion of low-carbon cement introduction (including diversification of product lineup) >
Establishment of certification and quality assurance systems, demand®, Expansion of demand(market) for green cement
stimulation
. I.-'.u.tL.m“a - Through |nter—c.0mpa1.nyr collaboratlun there Is an [:pporlunrt)ur to optlmlze domestlc pmduchon systems wdh excess capamty promote fuel swrtchlng, and |dent|fy.
o CCUS facilities and sites while worklng on reducing costs
Initiatives

The cement sector has a distinctive structure where approximately
40% of its CO2 emissions originate from the energy it consumes, while
60% stem from raw materials (limestone). Although it serves as a
foundational industry supporting various sectors, its reliance on
domestic demand means that declining domestic demand has led to
excess production capacity—a challenge unique to the industry.

Advancing the transition requires tackling fuel switching and
reducing raw material-derived emissions through CCU. However, these
measures necessitate substantial investment and unavoidable financial
burdens. Therefore, a phased approach is realistic: first optimize
production systems, clarify which facilities and sites will be utilized in the
future, and then sequentially address the transition challenges.

Source: OJI HP (1/2); OJI HP (2/2); Nihon Paper HP; Daio Paper HP
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Cement)

2025 2030
A 4 ) 4

o Optimization of domestic production systems

Technology development, trials, investment
decisions

stimulation

2040 2050
v v

Fuel switching to ammonia, e-methane
Reduction of raw material-derived emissions (CCU)
Introduction and utilization of CCS

e Establishment of certification and quality assurance systems, demand

Expansion of demand(market) for green cement

o

\ &

- - ) - = \
Talhel:l)yeon Eaement Trials of CCUS MUCC Taiheiyo Cement
Optimization of Domestic Production Implementation and Expansion of Demand for
Systems Mucc Utilization Green Cement

Taiheiyo Cement(—Sep 2024)

Optimization of production and sales systems to strengthen industrial

competitiveness evaluation across the CCS supply{ | blended cement with 65%

= MUCC: After establishment of the new company, reviewed chain reduction in CO: emissions
production structure and suspended Aomori Plant and Isa No.1 kiln » Considering joint projects with § |+ Collaborating with Nippon Steelf
(2023) multiple high-emissions Slag Products CO_,LTD_; sales

= Denka, Taiheiyo Cement: Denka suspends operations at its Ome
Plant and transfers cement business rights and related products to

Started verification and cost Started sales of low-carbon

in the eastern Tokyo
metropolitan area focused on
the Chiba and Kanagawa

industries in the southern part
of the Malay Peninsula

@Industry—Speciﬁc Challenges

\;’ ) Transition Challenges

——

/

Strengthening competitiveness...

...and preparing for full-scale transition
Advancing step by step

The cement sector has also been leading the way in optimizing
domestic production systems to tackle industry-specific challenges.
Taiheiyo Cement, Denka and UBE Mitsubishi Cement have taken
decisive steps to review their production structures and strengthen their
profit bases.

Addressing transition challenges have also begun. UBE Mitsubishi
Cement has started verifying specifications and evaluating costs for the
entire CCS supply chain.

Source: MUCC HP (1/2); MUCC HP (2/2); Taiheiyo Cement Press Release

The company is also studying the establishment of a supply chain
covering separation, capture, marine transport, and underground
storage in collaboration with high-emission industries in the southern
part of the Malay Peninsula. Furthermore, anticipating growing demand
for green cement, Taiheiyo Cement has begun sales of low-carbon
blended cement that reduces CO- emissions by 65%.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (6) : Challenges and Approaches (Chemicals)
Industrial

Source of emissions: Roughly 50% from fuel combustion and 50% from manufacturing processing (of crude oil as a raw material)

Characteristics Emissions reduction: In the short term, advance fuel switching from oil to LNG, followed by full-scale roll out of hydrogen and raw-material

~forCN " conversion/circulation

Challenges U

Chinese companies and declining demand

+ The industry faces excess capacity due to the rise of

+ Low utilization of domestic production facilities for basic

» High costs for fuel and raw-matenal conversion to
hydrogen
= High facilities costs for raw-material conversion

o &

Industry- o i i i i
_W chemical products T T (effectiveness in doubt d_ue to uncerta_nn supply chain)
Specific Challenges Demand for green chemicals uncertain
Challenges g
I 2030 2040 2050
v

A
Fuel switching from coal to LNG, energy saving, and \}

Optimization of domestic production systems for basic chemical products

l

Identify

conversion through cross-industry collaboration at each site

v v

facilities and sites and accelerate fuel and raw material

reduction of power-related emissions

'
RBSPOI'IS&S Fuel switching to hydrogen, ammonia, e-methane
A
Technology development, frials, investment | Raw-material conversion (from oil-derived naphtha to biomass or CO.-derived raw-materials)
decisions / :
/ Raw-matenial circulation (expansion of waste recycling)
Establls_hment of certification and quality assurance systems, demand %, = e T e o P T e i e [l e
stimulation i ) _
Future Through inter-company collaboration, optimize domestic production systems for basic chemical products facing excess capacity, determine facilities and sites for
o fuel and raw-material conversion (transition challenges), and work on reducing post-conversion costs
Initiatives

The chemical sector is also experiencing excess production capacity,
particularly for basic chemicals like ethylene, due to competition from
low-cost products made by Chinese companies. Its transition challenges
include high costs associated with fuel and raw material conversion, as
well as high equipment installation costs associated with raw material
recycling, similar to other material sectors.

Furthermore, the uncertain outlook for green chemical demand also

poses a challenge. In September 2025, concrete steps are underway
regarding the restructuring of ethylene production facilities in western
Japan, including the establishment of a preparatory organization with
other industry peers. By optimizing production systems to secure
financial strength, the company will then proceed with fuel conversion,
raw material conversion, and raw material circularity.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Chemicals)

2025 2030 2040 2050
-w w - v
o Optimization of domestic production systems for basic chemical products
Fuel switching to hydrogen, ammonia, e-methane
g:si';?;izgy development, trials, investment Raw-material conversion (from oil-derived naphtha to biomass or CO--derived raw-materials)
Raw-material circulation (expansion of waste recycling)
Establishment of certification and quality assurance systems, demand 4 3
9 stimulation Expansion of demand(market) for green chemical products
g g Mitsubishi
P S o) Chemical Mitsui )
MAEUDEt cheical Initiating Raw-Material Examination of Chemical

Asahi Kasei

Optimization of Domestic Production
Mitsui chemical

Systems for Basic Chemicals

Circulation (Expanding
Waste Recycling)

Expanding Demand for
Green Chemical Products

Established a joint LLP* for ethylene facilities in Sakai and Mizushima

= Jointly studying measures to promote greening of ethylene
manufacturing facilities, and optimization of production systems,
including future capacity reductions

= Through the LLP, aiming to implement greening by around 2030 and
realize a highly competitive ethylene production structure

with

Began operation of a chemical
recycling facility built jointly

Spun off part of its basic chemical
business and began exploring
collaboration with other companies

ENEOS at the Ibaraki site
to promote product greening

@Industry-Speciﬁc Challenges

Strengthening competitiveness...

/

As mentioned above, the chemical sector is a prime example of an
industry working together to tackle industry-specific challenges.
Mitsubishi Chemical, Asahi Kasei, and Mitsui Chemicals have
established a limited liability partnership (LLP) for their Sakai and
Mizushima ethylene facilities. They will jointly examine specific
measures to contribute to greening ethylene production facilities and to
optimize the production system, including future capacity reductions, in
response to excess domestic production capacity.

1. Limited Liability Partnership
Source: Mitsui Chemical HP (1/2); ENEOS HP; Mitsui chemical HP (2/2)

@ Transition Challenges

/
Advancingvstep by step

...and preparing for full-scale transition

At the same time, each company is accelerating its preparations for
the transition. Mitsubishi Chemical, together with ENEQOS, has brought
a chemical recycling facility at its Ibaraki site into operation to produce
recycled oil from used plastics, which is expected to be used as
feedstock for petroleum products and other items. Mitsui Chemicals,
anticipating growing demand for green chemicals, has spun off part of
its basic chemicals business and begun exploring ways to promote
greener products through partnerships with external companies.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (7) : Challenges and Approaches (Aviation)
Industrial

Sources of emissions: Emissions mainly from jet fuel combustion (domestic flights accounting for 40% and international flights for 60%)

Characteristics Emissions reduction: Development of fuel-efficient aircraft while promoting fuel conversion (adoption of SAF with a gradual increase in blending

for CN

Challenges U

operations
+ Domestic supply of jet fuel is insufficient

~ ratios) and introduction of hydrogen-powered and electric aircraft

» ICAQ's international regulation (CORSIA) on SAF
blending requirements restrict international flight

» No prospect for stable procurement of SAF, and
procurement costs remain high

» Fuel conversion costs for hydrogen and electric aircraft
on domestic routes are high, and the technology

o &

Industry- __ ol i L - challenge is significant
Specific : 3:;';": dlzr? c;or?;bllgsotfsdomestlc routes due to shrinking Uity S50 = Expanding the use of carbon credits as a CN option is
Challenges 9 Challenges necessary, but the system is still under development
= 2030 2040 2050
5 v v
§ Start of ICAO international regulation (CORSIA) (mandatory from 2027)
g Build a stable supply system for existing fuels while swltchmg to SAF to comply with
= regulations
iecure }
SAF10% Increase SAF blending ratio

Responses é Ensure stable procurement of jetj fuel (as rapid recovery in demand by global tourists causes supply issues) _
£ H
‘,3 ‘ Optimize operations and introduce fuel-efficient aircraft >

Utilize carbon credits :
% ‘ Technology development, tnals, investment decisions ; Introduce hydrogen and electric aircraft (domestic routes)
i )
E - ; ; After optimization, replace aircraft on
[<]
(=] Clitiize dlojias g Lles i continuing routes with decarbonized models
Future Build a fuel supply system to meet nsmg demand and secure SAF at \.rdlume by 2030 In the medlum to-| Idng tenn dptln'uze domestlc routes and develop ne)rt-
o generation aircraft
Initiatives

The international aviation sector is facing increasingly stringent
global emissions regulations imposed by the International Civil Aviation
Organization (ICAO). Ensuring stable flight operations while
simultaneously increasing the share of Sustainable Aviation Fuel (SAF)
has become a sector-specific challenge. However, the lack of stable
supply prospects and high costs for SAF itself present significant
transition challenges, leading to operational constraints.

Additionally, as another industry-specific challenge, refinery
operations have slowed due to declining demand for petroleum products,
including gasoline, making it difficult to secure jet fuel. Furthermore,
some Japanese domestic routes are unprofitable, necessitating route
optimization. Until solutions to industry-specific challenges are in
prospect, increasing the SAF blending ratio and introducing new
equipment for carbon neutrality will remain difficult.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Aviation)

2025 2030
] ol o
'i Io Start of ICAQ international regulation (CORSIA) (mandatory from 2027)
g I@ Siecure procurement  SAF10% Increase SAF blending ratio
(8]

O.pﬁmize domestic routes

Ehsure stable procurement of jet fuel (as rapid recovery in demand by global tourists causes supply issues)

= Ile 'I";ec:hnologg.nr development, trials, investment decisions Introduce hydrogen and electric aircraft (domestic routes)
(o] H :
(=1

2040 2050
~ g

é JAL
A

JAL
ICAQ's International Regulations ANA Regulatory ANA
(CORSIA) Commencement “pressure” | SAF Procurement and Supply Commencement
The EU will mandate 2% SAF blending for intra-EU departing acc":m"s Launched supply of domestically produced SAF at Kansai and
flights starting in 2025 - Haneda airports
progress of
¢ initiatives ¢
N .
o JAL Technology Developmento JAL ]
Optimization of Domestic Routes ANA for the Introduction of Electric Aircraft
In cooperation with the Ministry of Land, Infrastructure, Transport Signed a basic agreement for collaboration
and Tourism, began discussions on domestic route optimization with Maeve, a company developing electric hybrid aircraft
the “Expert Panel on the Future of Domestic Aviation™ 1
@ Transition Challenges
@Indusﬂ‘y—Speciﬁc Challenges — _ -
...and preparing for full-scale transition

/ Strengthening competitiveness. .. Advancing step by step

Looking at recent initiatives by Japanese companies in aviation, the
tightening of international rules has helped spur action. In addition to
ICAO's international regulations, EU regional regulations are being
strengthened, with the EU mandating a 2% SAF blend for flights
departing from within its territory starting in 2025. Regulatory pressure
is accelerating progress on transition challenges, with both Japan
Airlines and All Nippon Airways beginning the supply of domestically
produced SAF at Kansai Airport and Haneda Airport.

Meanwhile, for domestic routes, efforts to tackle industry-specific
challenges are underway through the “Expert Panel on the Future of
Domestic Aviation,” which is examining route optimization. As the
upcoming transition gains momentum, aircraft development for
introducing hydrogen-powered aircraft and electric aircraft is
progressing. Japan Airlines has signed a basic agreement with the
developer regarding the development of electric hybrid aircraft.

Source: JPEC Report; Expert Panel on the Future of Domestic Aviation; ANA HP; JAL HP (1/2); JAL HP (2/2)
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Examples (8): Challenges and Approaches (Maritime)

Industrial

Source of emissions: Emissions mainly from the combustion of ship fuel (heavy oil)

Characteristics Emjssions reduction: In the short term, promote energy saving and fuel conversion from heavy oil to biofuel and LNG:

for CN

+ Punitive EU regulations from 2024

+ Enforcement of IMO? punitive regulation postponed by at
least one year, requiring continued compliance with
multiple regional regulations including those of the EU

Challenges U

~in the medium to long term, switch to ammonia, synthetic fuel and e-methane

» Fuel conversion to ammonia, synthetic fuel and
e-methane requires long-term technological development
and supply-chain establishment. The cost of fuel
procurement is high

o &

Industry- + |n the medium to long term, strengthening of IMO .
SREETE regulations expected, implying new cost burdens if no Transition  » Expanding the use of carbon credits as a CN option is
Chgllenges CN measures are taken Challenges necessary, but the system is still under development
2030 2040 2050
v v v

Compliance with punitive EU regulations (cost burden reduction)

Responses

Energy saving and fuel switching from heavy oil N
to biofuel and LNG /

Utilization of carbon credits

Compliance with punitive IMO regulations (cost burden reduction)

(Discussions ongoing on 2028 IMO introduction, stricter standards by 2040)

Technology de\{elopment and esta_bl_lshment of supply \} Fuel switching to ammonia, synthetic fuel and e-methane
systems (including investment decisions

Future

Initiatives

In the maritime sector, similar to aviation, global GHG emission

regulations are set to be introduced by the International Maritime

Organization (IMO), which has become a sector-specific challenge.

These regulations will include penalties, making emission reductions a

critical issue that directly impacting company profits if targets are not

met. Although adoption has been postponed to 2026 due to opposition

mainly from the U.S. and Middle Eastern countries, the IMO's 2030
target is likely to remain unchanged.

. To résﬁohd. tc.:- iﬁcfeasihg.ly stl;in.gent.IMO pt.::n.alt)tr fegulatioﬁs, cblléborété to hrdmoté t.echn-ol.ogg.ur deﬂ!elo;.)m-ent énd subp.ly—ch.aihs fo.r fuel doﬁveréioh to én;hmor..ia.,
synthetic fuel and e-methane (transition challenges), along with expansion of policy support (such as price-gap subsidies) to reduce procurement costs

As a result, each company is currently tackling industry-specific
challenges such as IMO regulations through measures like switching to
biofuel or LNG fuel. A fuel transition from LNG to ammonia and synthetic
fuels such as e-methane will be necessary in the medium to long term.
While implementing this transition faces challenges such as increased
costs and the time required to establish supply systems, urgent action
is imperative.

1. International Maritime Organization: The only global organization responsible for creating international rules for ship safety and marine environmental protection
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Domestic Industry Initiatives (Maritime)

2025 2030
v -

Compliance with punitive EU regulations (cost burden reduction)

o Compliance with punitive IMO regulations (cost burden reduction)
Energy saving and fuel switching from heavy oil

to biofuel and LNG
gTechnology development and establishment of supply

systems (including investment decisions)
Utilization of carbon credits

Fuel switching to ammonia, synthetic fuel and e-methane

2040 2050
h 4 B o

|

& (Entire Sector)\
Compliance with Punitive IMO Regulations

!COSt Burden Reduction)

Expenditures arising from excess GHG emissions directly affect

= Starting in 2028, introduce reduction targets for the base unit
and gradually tighten; pay the IMO for any shortfall

= If reductions exceed the target, credits can be
carried forward to the following year's calculation or transferred]
to other ships

Regulatory
“pressure”
. accelerates
@ Industry-Specific Challenges the
progress of
initiatives

In the maritime sector, penalties imposed by the IMO are expected
to result in costs for excess GHG emissions, directly impacting the P/L
when reduction targets are not met. The pressure to comply with these
regulations is accelerating the transition from LNG to ammonia and
synthetic fuels as companies shift their fuel sources.

Source: ClassNK; NYK HP (1/2); NYK HP (2/2); MOL HP

NYK )
Technology Development and Supply System = moL
Establishment for Fuel Conversion to Ammonia,
Synthetic Fuel and e-methane

NYK: First in the world to commence commercial operation of an

ammonia-fueled vessel

+ The ammonia-fueled tugboat, developed with the support of
the Gl Fund, finished its trial voyage in March 2025

MOL: Signed a basic agreement for a green ammonia production

project in India

+ Considering the establishment of production facilities with an
Ci a imately 400kt b

w .
@ Transition Challenges

NYK successfully launched the world's first commercial operation of
an ammonia-fueled ship, supported by the government's Green
Innovation (GI) Fund, while MOL signed a basic agreement for a green
ammonia production project in India, taking a decisive step toward
acquiring upstream interests in the fuel supply chain.
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Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Sector Overview (1/2)

@ ansen Responses
Challenges P
2030 2040 2050
——— ——— ——
= Transition from coal-fired to LNG-fired
@ . . o power generafion
o « Ensuring S+3E amid increased power = High cost and limited feasibility of hydrogen, « Restarl of existing nuclear plants
c i .
& ﬂ?i?'ar;id LG o . ar.nmnnla, e-methane au?d C-CS . Expansion of offshore wind
o = ML ) T LIHE ST [l sy Ue = High cost for offshore wind installation and Full-scale fransition to hydrogen/ ammonia
m ensure stable energy supply grid infrastructure Je-methane fuels and CCS
Powe r Construction of nuclear power plants
= High expert ratio including indirect exports, Optimize domestic production facilities +Strengthen bases in overseas
gﬁ:s;ﬁgg [;':Iﬂe::ti?nn ::;hog h::l?:r = Advanced technologies (e.g., hydrogen Shift to large-scale electric furnaces, Decarbonize power
[ P 9 reduction) face high technical and cost H enbased i oducti
protectionism barriers ydrog ased iron production
* Domestic demand structurally shrinking - Demand for green steel uncertain SR e R0 il
= Heavy financial burden for upgrading aging .
r Expansion of demand {market) for green steel
facilities
Adjustment of the production setup in line
with d o] d bal
- i inki Ra aterial circulari
8— t[?]o::]:r;l::t;?]n‘cllzrgimdurally SIS Insufficient legal/regulatory frameworks for vematerial cireuiarty
= .. - . . circular economy and costly fuel conversion Introduction of electrification for fumaces
W = The competitive environment is changing . . iz e-meth
due to the impacts of Chinese competition Demand for green glass uncertain }"é":;;ﬂen- ammonia, e-methane
Expansion of demand{markef) for green glass
Business fransformation from paper and pulp manufacturing to biorefineries
= The growth potential of the market is limited . . Optimization of d tic production sy
= Demand is decreasing due to digitalization, - High fm.al conversion cost for hydrogen, e .
resuliing in excess pro-ducﬁon capacity ammonia, e-methane Fuel switching to hydrogen, ammenia, e-methane
= Low utilization rates of domestic production « High cost of CCS implementation Introduction and utilization of CCS
P . P I facilities - - .
aper u p Expansion of CO: absorption through companies’ own forests

When industry-specific challenges, transition challenges, and
response strategies for each industry are mapped and reviewed, clear
patterns emerge along the timeline of response strategies.

In balanced sectors like power, where both stable energy supply and

environmental goals must be achieved, transition measures toward CN

progress from the ground up, parallel to addressing increasing electricity
demand. Conversely, in step-based sectors requiring fundamental
restructuring of domestic industry—such as materials manufacturing or
domestic aviation—rebuilding the business foundation, including
optimizing production systems, precedes initiating the transition to CN.

MUFG Transition Whitepaper 2025

-151 -



Chapter 3 Trends in Japan (Challenges and Actions by Sector)

B Sector Overview (2/2)

+ Both public and private construction demand
continue to decline, resulting in excess
capacity

+ Low utilization of domestic production
facilities

= High costs for fuel conversion to ammonia,
for raw material-derived emissions reduction
{CCUSs)

= Demand for green cement remains uncertain

+ The industry faces excess capacity due to
the rise of Chinese companies and declining
demand

+ Low utilization of domestic production
facilities for basic chemical products

Responses
2030 2040
T— T—

2050
'v"

Optimization of domestic production systems

Fuel switching to ammonia, e-methane

Beduct dervad

of raw r

(CCU)
Introduction and ufilization of CCS

= High costs for fuel and raw-material
conversion to hydrogen, for raw-material
conversion

= Demand for green chemicals uncertain

+ ICAO’s international regulation {CORSIA) on
SAF blending requirements restrict
international flight operations

+ Domestic supply of jet fuel is insufficient and
decline in profitability of domestic routes

Pressure

Maritime

And in pressure-driven scenarios where international emissions
regulations and carbon pricing are introduced—such as for international

Optimization of domestic production systems for basic
chemical products

$h

Fuel switching to hydrog

, ammonia, &
Raw-material conversion

Raw-material circulation

Expansion of demand{market) for green
chemical products

= High cost for procurement of SAF
= High costs for hydrogen and electric aircraft
= Carbon credit system under development

+ Punitive EU regulations

+ Strengthening of IMO regulations expected,
implying new cost burdens if no CN
measures are taken

Siart of ICAO internafional regulation (CORSIA)
SAF10% Ensure stable procurement of jet fuel
Optimize operations and intreduce fuel-efficient aircraft
Utilization of carbon credits
Introduce hydregen and electric aircraft

Optimize domestic routes

= High costs for fuel conversion to ammonia,
synthetic fuel and e-methane

= Carbon credit system under development

Compliance with punitive EU regulations
Compliance with punitive IMO regulafions

fuel switching
o biofuel and LNG

Fuel switching to ammonia, synthetic fuel and
e-methane

Utilization of carbon credits

shipping and aviation—strict timeline constraints to avoid penalties are
forcing early action on CN.
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Chapter 3 Trends in Japan (Japan’s Future Direction)

B Emerging Challenges and Future Actions

&

Emerging
Challenges

o)
-

Future

Actions

Domestic and international uncertainties make it challenging to envisage full-scale CN implementation,

But delays in GX may lead to a decline in international competitiveness.

It is not easy to accelerate implementation of solutions for both industry-specific challenges and
transition challenges, and corporate efforts alone have limitations.

The value add associated with green materials and products is often not recognized,
making it difficult to pass on costs.

Achieve a stable energy supply, essential for advancing CN investment, while maintaining

Japan's industrial competitiveness.

Promote collaboration among companies in industrial clusters, where there are concentrations of
energy-intensive businesses and infrastructure requiring transformation.

Foster demand for green materials and products to ensure price pass through and CN investment
predictability.

Looking to full-scale CN implementation after 2030, the government and the financial sector should

collaborate with businesses to tackle challenges.
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Chapter 3 Trends in Japan (Japan’s Future Direction)

B Emerging Challenges and Future Actions

MUFG's assessment of the current situation, gained through
dialogue with relevant companies across various sectors, can be
summarized in three points.

(1) The uncertain domestic and global outlook surrounding carbon
neutrality makes it difficult to anticipate the full-scale implementation
of CN measures. Nevertheless, postponing investments in CN
initiatives or delaying the development of supply chains carries a
significant risk of undermining future international competitiveness.

(2) Under these circumstances, it is essential to address both the

“industry-specific structural challenges” inherent to each sector and

the “transition challenges,” such as the introduction of hydrogen,

ammonia, and e-methane. These issues are highly complex and
difficult to resolve, and efforts by individual companies alone have
clear limitations.

For green materials and products, differentiation based on

performance is challenging, and the added value of being “green”

is not widely recognized by consumers. As a result, passing on the
additional costs to prices remains difficult.

©)

Furthermore, looking ahead to the full-scale implementation of CN
measures after 2030, it is essential for the government and financial
sector to work in unison with industry to tackle challenges. In particular,
the following three points will become increasingly important going
forward:

(1) Ensure a stable energy supply—a prerequisite for strengthening
Japan’s industrial competitiveness—while incorporating transition
strategies into execution,

(2) Foster inter-company collaboration within industrial clusters, where
many energy-intensive businesses operate and infrastructure is
aging, to accelerate problem-solving and efficiency gains, and

(3) Create demand for green materials and products by introducing
systems to evaluate environmental value and promoting the added
value of green products, thereby enabling cost pass-through and
improving predictability for CN-related investments.
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Chapter 3 Trends in Japan (Japan’s Future Direction)

B Japan Government’s GX Initiatives

GX2040 Vision

7th Strategic

Energy Plan

Growth-Oriented Carbon Pricing

GX - ETS(Carbon

Verify system design from

[Rciiipe: fiscal year 2023 to 2025 support and economic growth for up to
launched
10 years
ing GX Support for GX facility
GX - ETS full Mandatory for !arge—scale Suppor_l e ~.investments and market
_ operators starting fiscal year Economic Transition . )
operation creation to achieve both GX
2026 Bonds . : -
and industrial competitiveness
A y \ V.

-
Funding (GX Investment) Suppora

Support for innovative

Gl Fund for R&D technologies that balance GX

Current Initiatives

e Guide business location choices to areas

New Financial Instruments

-~

International Collaboration

'@ GXIndustrial Base Policy
(Applications open Aug 2025)

supplying decarbonized power and other
resources, aiming to cluster GX industries

Q Details to follow B,

B

, ©® GX Materials & Demand Creation
(Ongoing from Oct 2024)

Launch “Green Steel Study Group” via
public—private collaboration to assess the
environmental value of green steel

\ Details to follow [,

GX Acceleration Recognizing diverse pathways
- Implement debt guarantees

Agency business forpGX investm egts GT7 Summit while coordi{'.ating on

commencement alignment with net-zero goals
Accelerate Asian cooperation

E on renewable energy, nuclear
S power, CCUS, and other
initiatives
\ y \ v

The Japanese government has consistently advanced CN initiatives,
in close collaboration with industry. Under the GX2040 Vision and the
7th Strategic Energy Plan, it is working on four key fronts: growth-
oriented carbon pricing centered on emissions trading; financial support
(GX investment) sourced from the Gl Fund and GX Climate Transition
Bonds; new financial approaches, such as the guarantee services

Source: METI(1/2); METI(2/2)

provided by the GX Acceleration Agency; and international cooperation
at the G7 and Asia Zero Emissions Community (AZEC) summits.
Focusing on current initiatives, the government has launched the GX
Industrial Locations policy to achieve both GX and enhanced industrial
competitiveness. Public-private discussions are underway to foster
demand for GX materials and products, building out the green market.
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Chapter 3 Trends in Japan (Japan’s Future Direction)

B Japan Government Initiative (1) : “GX Industrial locations” Policy

Designate “GX Strategic Regions” and Provide Integrated Support

for Infrastructure and Business
GX Industrial Location Policies

P Revitalization of Clusters P DC Clustering P GD)é g:gzmiga;gﬂ:fégﬂggg

To efficiently utilize power grid and
communication infrastructure,
consolidate data centers and develop
infrastructure

Establish locations for new businesses
by effectively utilizing sites such as
existing industrial land

Develop industrial parks using
decarbonized power sources to build a
competitive supply chain

Key Selection Criteria

@ Select promising regions based on local government or entity proposals for
globally competitive hubs

@ After the government collaboratively refines the plan and confirm its winning

strategy, designate “GX Strategic Regions” 33 The utilization of decarbonized power sources is
scheduled for a first-stage selection

The GX Industrial Locations policy designates GX Strategic Regions A distinctive feature of this approach is that the government will
and provides integrated support for infrastructure development and select multiple candidate sites for “globally competitive hubs” based on
improved business profitability. Specifically, it will advance support plans submitted by local governments and businesses, while actively
through systems and subsidies for revitalizing industrial complexes, working with them to refine these plans. Regions deemed to have strong
forming data center clusters, and establishing GX industrial parks potential will then be officially certified as GX Strategic Areas and
utilizing decarbonized power sources—through regulatory frameworks receive targeted support.

and financial incentives

Source: Cabinet Secretariat GX Implementation Promotion Office (1/2); Cabinet Secretariat GX Implementation Promotion Office (2/2); METI
-157 -

MUFG Transition Whitepaper 2025


https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/sangyoritchi_wg/dai4/shiryo.pdf
https://www.cas.go.jp/jp/seisaku/gx_jikkou_kaigi/sangyoritchi_wg/dai5/shiryo1.pdf
https://www.meti.go.jp/shingikai/sankoshin/sangyo_gijutsu/chikyu_kankyo/ondanka_follow_up/pdf/003_06_00.pdf

Chapter 3 Trends in Japan (Japan’s Future Direction)

B Japan Government Initiative (2) : GX Materials and Product Demand Creation

A public-private initiative to stimulate demand for GX materials and products, with efforts underway to
incorporate findings into policy

Example: Study Group on Green Steel for Green Transformation
Purpose and Overview Participants (Excerpt)
Purpose Exa_tmine sales challenges and organize Government Companies
action plans to create demand for green steel « METI - Nippon Steel
m— « MLIT __| - JFE Steal
[Main Initiatives] . MOE « Kobe Steel
Institutional Build lifecycle assessment! system « Metal One, etc.
Development / » Establish CO: intensity standards for LCA
Alignment with implementation
Internationi Standards | Build steel carbon footprint2 system
E“ *  Formulate calculation rules and issue guidelines
Demand-Side | Clean energy vehicle® subsidies to stmulate
Suppo.rlt, etc. demand IndUSt_ry . Experts
= Government priority procurement Associations « |[EEJ
U@_@(Re"'s"’"fﬁbas'cF’D"CYO"Gree”F’”m“as'“g) « JISF — + GEIRO
Supply-Side Support | Electric furmace technology development, equipment « JFCC « JLCA
i investment support, and tax measures « JAMA
E Promote the effective utilization of scrap iron 7
An example of a public-private initiative to create demand for GX (reflecting international standards) and taking action to support both
materials and products is the Study Group on Green Steel for GX, which supply and demand.
the government is conducting with steel-related industries. The study Through these initiatives, the government is promoting support
group is examining sales dynamics and organizing action plans to create based on a partnership with companies, industry groups, and experts.

demand for green steel. It is also facilitating the development of systems

1. A method for quantitatively and objectively evaluating the environmental impact of products and services throughout their entire life cycle; 2. An indicator showing how much
greenhouse gas emissions a product or service generates; 3. Refers to EVs, PHEVs, FCVs

Source: Study Group on Green Steel for Green Transformation (METI)
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B The Role of Financial Institution in Supporting the CN Conversion

Supporting initiatives to ensure and enhance the predictability and profitability of CN
investment

Providing ongoing support for business
and financial strategies in the energy
sector, which requires substantial long-
term investment

g

Transition of Clusters Initiatives

Contributing to stakeholder consensus
on the vision for GX in industrial
clusters, requiring holistic optimization

?

Support for Demand and Market
Creation

—~

——

Supporting market creation by
assisting in the formulation of green
product sales strategies and promoting
CNin the s.upply chain

l

"Financial support" during project implementation

Financial institutions, as key enablers of industry, play a vital role in
creating the conditions for CN investments by enhancing predictability
and improving profitability. These efforts help businesses advance CN
initiatives with greater confidence.

These include: (1) Energy Transition—working alongside the energy
sector, which underpins all industries and requires significant long-term
investment, to develop business and financial strategies that balance
stable energy supply with CN objectives, (2) Industrial Cluster Transition
—promoting coordinated strategies within industrial complexes, where
companies are deeply interconnected through supply chains, ensuring
that CN transformation is optimized across the entire ecosystem rather

than at the individual company level, (3) Market and Demand Creation—
supporting the development of sales strategies for green products and
facilitating CN adoption across supply chains, while introducing
mechanisms to evaluate environmental value and strengthen the
perceived benefits of green offerings.

Beyond these initiatives, financial institutions also provide financing
support during the execution phase. Through these comprehensive
efforts, enabling industry’s CN transition remains one of the most critical
responsibilities of financial institutions. The following sections will
explore each of these three initiatives in detalil.
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B Examples (1): Initiatives for Energy Transition

Providing ongoing support for business and financial strategies in the energy sector,
which requires substantial long-term investment

p——

Business Strategy

Connecting the policy environment
around the energy sector, developments
in supply chains. and consumer demand
from a neutral financial perspective

Financial Strategy

-Exploring ways to support large-scale

fundraising

-Fund provider education, leveraging

insights gained through business strategy

|

@ The advancement of Al and digitalization
has boosted electricity demand, amplifying
the need to maintain and expand supply
capacity alongside promoting CN

Unable to commit to large-scale capital
investment amid uncertain demand growth
, making it difficult to formulate business
and financial strategies

Policy
authorities

Energy
CONsSUMmers

support

Expanding the
fund provider

New funding

Existing
financial
institutions

Fuel

. financial
suppliers

institutions

Fund provider
base

\

In the energy sector, a projected increase in electricity demand driven
by advances in Al and digitalization has emphasized the need to maintain
and expand supply capacity, as well as reducing carbon emissions. But
while electricity demand is expected to rise, the specific trajectory remains
uncertain. This makes it difficult for stakeholders to commit to large-scale
investments and to formulate business and financial strategies.

To address this, MUFG supports the sector’s transition by partnering
with companies on business strategy and financial strategy. On business
strategy, to leverage relationships with policymakers, major energy users,
and fuel suppliers, MUFG provides neutral perspectives on policy, demand,
and fuel supply. Together with energy companies, we assess the continued
use of existing thermal assets and determine the timing, location, and scale

of new generation investments—shaping resilient strategies that advance
the transition while safeguarding a stable energy supply. This, in turn,
strengthens the competitiveness of energy-dependent industries.

On financial strategy, to underpin capital-intensive, long-duration
investments, MUFG uses sector insights gained through strategic
engagement to broaden and diversify funding sources. Beyond existing
lenders, we facilitate dialogue with new financial institutions and
non-traditional capital providers, expanding access to financing and
enhancing funding stability so planned projects can proceed smoothly.
Through this integrated support, MUFG helps the energy sector balance
CN objectives with energy security—and execute investment programs
with greater confidence.
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B Examples (2): Initiatives for Cluster Transition

Contributing to stakeholder consensus on the vision for GX in industrial clusters,
requiring holistic optimization

e

Transition of Clusters Initiatives

B

Engage with Entities )

N

Support

[ °;° Zonnect Stakeholders )! )

Financial institutions with cross-
industry connections engage in
dialogue with local businesses and
local governments and
municipalities. Align perspectives
on the strengths and challenges of
ndustnal clusters, as well as the
current status of and challenges

around CN

Material Sector Companies

Finance serves as a hub for all
parties, and can organize and

evaluate the vision to produce

realistic scenarios for industria
clusters

After stakeholders agree on the
vision, provide support for use of
funding and policy input

(Members of Cluster)

Equipment is increasingly outdated, [
necessitating CN-focused renewal A A A-B-C
O e e e | | (® (ORI ,

necessitates CN transitions focused on .

optimization, but this constrains © vy G) M

independent company decision making | 4+ L. MUFG Government

| N
In industrial clusters such as petrochemical complexes, many facilities Step 2: Align stakeholders and design a future vision: Acting as a
built during the Showa era are aging, creating an urgent need for upgrades hub, MUFG connects stakeholders to explore options and co-create a
aligned with carbon neutrality (CN). However, because these clusters realistic, optimized vision for the cluster’s future. This process aligns diverse
involve energy sharing and highly interconnected supply chains, unilateral perspectives identified in Step 1. The approach varies by cluster: some are
equipment transitions by individual company’s risk undermining overall led by a dominant company, while others thrive on diversity. MUFG works
optimization—making decision-making particularly challenging. MUFG collaboratively to identify the most effective path forward.
contributes through a structured three-step approach: Step 3: Support implementation through financing and policy
Step 1: Build a shared understanding: MUFG engages in dialogues engagement: Once consensus on the future vision is reached, MUFG
with local companies and municipalities to identify the cluster’s strengths, provides financial solutions and leverages its strong ties with policymakers
challenges, and CN-related issues. By consolidating these insights, MUFG to secure optimal support. Beyond its own financial capabilities, MUFG
develops a comprehensive and accurate view of the cluster. While regular ensures access to policy incentives and funding mechanisms to enable
meetings occur through local councils, MUFG’s neutral position enables smooth execution.
discovery of new perspectives—creating unique added value. Through this integrated approach, MUFG helps industrial clusters
achieve CN transformation while maintaining competitiveness.
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B Examples (3): Support for Demand and Market Creation

Promoting market formation by supporting green product sales strategies
and CN in the supply chain

Support for Demand and
Market Creation

vl
=)

Demand outlook for GX materials remains
uncertain, inhibiting CN investment

- to-abate
Materials Sector

Companies

Since environmental value has not
sufficiently permeated to consumers, it is
difficult for the final product sector to absorb
increased costs

supply chain

Develop sales strategies for green products by leveraging
domestic and international networks and group strengths

Research domestic and
international policy trends

.o
Support for formulating GX strategies in hard-

sectors

Support the transition to CN across the supply chain,
with the final product sector as the core enterprise

Extensive points of contact
with companies across the

4
Supporting the establishment of a system where CN costs are
borne by materials, final products, and the government

Derivation of price pass through based on insights from
other industries

Alignment with the government from
a position seeing the whole supply chain

[~

The materials sector faces the challenge of an uncertain demand
outlook for green materials, making it difficult to commit to CN
investment. Furthermore, few consumers are wiling to pay for
environmental value means companies in the end-product sector must
absorb green costs. Both of these challenges stem from the fact that
demand growth and market formation for green materials and products
are still at an early stage. MUFG is addressing this challenge through
two key initiatives:

The first is support the formulation of GX strategies in hard-to-abate
sectors, utilizing domestic and international networks and group
strengths. It is expected the market will grow as hard-to-abate sectors
develop sales strategies for green products. The second possibility is to
support CN through the supply chain, with the end-product sector in
mind. By working with a wide range of companies and directly
addressing structural issues, it may be possible to create a mechanism
whereby materials companies, end-product companies, and the
government share CN cost until consumers are willing to pay.
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Chapter 3 Trends in Japan (Japan’s Future Direction)

B Industry-Government-Finance Collaboration for Further Expansion of CN Investment in Japan

~

Industries should swiftly advance resolution of "industry-specific
challenges" and "transition challenges", as well as drive further CN
investment through collaboration

The government should formulate a policy package to support initiatives
that tackle "industry-specific" and "transition challenges", which will be
essential for maintaining and strengthening industrial competitiveness

Financial institutions should leverage their strengths—while maintaining
an overview of customer transactions and remaining objective—to serve
as a bridge between parties and support investment predictability and

profitability
( Advancing CN investment in Japan through a three-pronged approach ) Financial Government
& 7
To further expand Japan's CN investment, collaboration between form a better understanding of the direction of transition. The key to
industry, government, and FlIs is essential. Through this shared sucess will be to link investment activities, policy support, and financing,
approach, the parties can identify “transition challenges” and “industry- which should be tailored to the realities of each sector.

specific challenges® across different sectors, and thereby
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B Conclusion

and solidifying foundations for growth.

and to help ensure stable energy supplies.

As outlined in this whitepaper, its purpose is to revisit the pathway to
CN that has been clarified in previous editions, while establishing a
foundation for discussing the challenges Japan must overcome—and the
strategic direction it should pursue—to accelerate CN-related investment
amid a rapidly changing international environment. To conclude, the key
messages of our whitepaper series are summarized in this edition. Even
under heightened global uncertainty, leading countries are steadily and
strategically advancing CN policies and investments, tailored to their
unique national characteristics to strengthen industrial competitiveness
and economic security in priority sectors. In this context, Japan likewise
should pursue CN initiatives in a systematic and strategic manner,
reflecting its specific conditions and long-term competitiveness and security
needs.

Despite pervasive uncertainty, countries are moving forward on strategic CN policies and investments. To
retain international competitiveness and foster economic security, Japan must keep pace.

In promoting CN investment in Japan, it is needed to encourage both first-mover and follow-on investment.
This could transform industrial structures and supply chains, reinforcing Japan's industrial competitiveness

Financial institutions are entering a critical phase in which they must steadfastly perform their roles.
Leveraging our strength in addressing challenges across sectors, MUFG aims to support customers’ GX
investments using all available tools. The goal is to strengthen our customers’ industrial competitiveness

In Japan, CN investment has begun to progress, driven by a limited
number of first movers and government support. However, it is now a global
phenomena that unlocking the next stage of CN investment will require
broader participation from second movers and beyond. As CN investment
scales up, it has the potential to reshape existing industrial structures and
supply chains—changes that could significantly affect countries’ industrial
competitiveness and its foundations for future growth.

Amid this period of profound transformation, financial institutions must
firmly fulfill their role in supporting industry. Leveraging its ability to address
challenges across sectors, MUFG seeks to use the full range of financial
solutions available within the Group to support customers’ CN-related
investments and, ultimately, to help strengthen our customers’ industrial
competitiveness and secure stable energy supplies world-wide.
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Disclaimer

This document has been prepared by MUFG Bank, Ltd. (the “Bank”) for general distribution. It is only available for distribution under such circumstances as may be
permitted by applicable law and is not intended for use by any person in any jurisdiction which restricts the distribution of this document. The Bank and/or any person
connected with it may make use of or may act upon the information contained in this document prior to the publication of this document to its customers.

Neither the information nor the opinions expressed in this document constitute or are to be construed as, an offer, solicitation or recommendation to buy, sell or hold
deposits, securities, futures, options or any other derivative products or any other financial products. This document has been prepared solely for informational purposes
and does not attempt to address the specific needs, financial situation or investment objectives of any specific recipient. This document is based on information from
sources deemed to be reliable but is not guaranteed to be accurate and should not be regarded as a substitute for the exercise of the recipient’s own judgment.
Historical performance does not guarantee future performance. The Bank may have or has had a relationship with or may provide or has provided financial services
to any company mentioned in this document.

All views in this document (including any statements and forecasts) are subject to change without notice and none of the Bank, its head office, branches, subsidiaries
and affiliates is under any obligation to update this document.

The information contained in this document has been obtained from sources the Bank believed to be reliable but the Bank does not make any representation or
warranty nor accepts any responsibility or liability as to its accuracy, timeliness, suitability, completeness or correctness. The Bank, its head office, branches,
subsidiaries and affiliates and the information providers accept no liability whatsoever for any loss or damage of any kind arising out of the use of or reliance upon all
or any part of this document.

This report shall not be construed as solicitation to take any action such as purchasing/selling/investing in financial market products. In taking any action, the reader
is requested to act on the basis of his or her own judgment. This report is based on information believed to be reliable, but the Bank does not guarantee or accept any
liability whatsoever for, its accuracy. The Bank, its affiliates and subsidiaries and each of their respective officers, directors and employees accept no liability whatsoever
for any loss or damage of any kind arising out of the use of all or any part of this report. The contents of the report may be revised without advance notice. The Bank
retains copyright to this report and no part of this report may be reproduced or re-distributed without the Bank’s written consent.

The Bank retains copyright to this document and no part of this document may be reproduced or re-distributed without the written permission of the Bank. The Bank
expressly prohibits the distribution or re-distribution of this document to private or retail clients, via the Internet or otherwise, and the Bank, its head office, branches,
subsidiaries and affiliates accept no liability whatsoever to any third parties resulting from such distribution or re-distribution.

MUFG Bank, Ltd. (“MUFG Bank”) is a limited liability stock company incorporated in Japan and registered in the Tokyo Legal Affairs Bureau (company no. 0100-01-
008846). MUFG Bank’s head office is at 4-5 Marunouchi 1-Chome, Chiyoda-Ku, Tokyo 100-8388, Japan. MUFG Bank is authorized and regulated by the Japanese
Financial Services Agency.

The Boston Consulting Group (“BCG”) provided MUFG with background market analysis that MUFG used in preparation of this report. The report’'s recommendations
do not necessarily represent BCG’s views. BCG used data from various sources and assumptions provided to BCG from other sources. BCG has not independently
verified the data and assumptions from these sources. Changes in the underlying data or operating assumptions will clearly impact the analyses and conclusions.
Readers are responsible for assessing the relevance and accuracy of the content of this document. It is unreasonable for any party to rely on this document for any
purpose. BCG will not be liable for any loss, damage, cost, or expense incurred or arising by reason of any person using or relying on information in this report.
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