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Preface

MUFG recognizes the crucial role that financial institutions must play in
achieving carbon neutrality. In 2021, we became the first Japanese bank to
publicly declare our carbon neutrality goals, and we are engaged in initiatives
to achieve neutrality by 2050. Beyond reaching our own emission-reduction
targets as an organization, we have deepened our engagement with customers
on this issue and, through financing, supported their transitions as well. We
have also taken a leadership role in international frameworks, including chairing
the working group of the Net-Zero Banking Alliance (NZBA), where we fully
voice our opinions.

In 2022 and 2023, we collaborated with our customers to research, create, and
publish two MUFG Transition Whitepapers in English, sharing our learnings and
insights with all interested parties. In our Whitepaper 1.0 (2022), we showcased
how carbon neutrality — while shared as an ultimate global goal — requires
individual paths to achieve it by country/region. Our Whitepaper 2.0 (2023)
explored differences in policy structures and approaches toward carbon
neutrality across various nations, and compiled positive technologies essential
for achieving carbon neutrality in the "electricity and heat" sectors.

For six months following the publication of Whitepaper 2.0, we engaged in
dialogue with government authorities and private sectors in Europe and the
United States. Insights from these discussions were incorporated into the
MUFG Asia Transition Whitepaper, published in November 2023, and were
useful in dialogue with government authorities and private sectors in Asia. To
broaden our engagement and share our findings, we have also conducted
various regional seminars, hosted side events at COP28, and participated in

financial-institution meetings such as the NZBA and the Asia Transition
Finance Study Group, where we thoroughly discuss the realities of transition.

Through these exchanges, we have reaffirmed how important it is to truly
understand the unique characteristics and distinct efforts of each region in
achieving carbon neutrality. At the same time, we recognize the universal
challenge of overcoming the barrier of cost pass-through. While previous
Whitepapers focused on differences among countries, Whitepaper 3.0 adopts
a new approach by articulating the nature of common challenges faced by
Europe, the U.S., and Japan. We hope this Whitepaper will serve as a catalyst
for discussions on critical international financial agendas, such as the nature
of financial support for diverse pathways, public-private dialogue, and the
imperative of international collaboration.

In an era of increasing division among various social and geopolitical sectors,
MUFG aims to leverage our global network of diverse stakeholders to create
connections that bridge differences and contribute to a shared, sustainable
future. In this spirit of connectivity, we will continue to engage in discussions
on the role of financial institutions in supporting carbon neutrality, and advance
our contributions to decarbonization through dialogue and engagement with
stakeholders.

Mitsubishi UFJ Financial Group, Inc.
President & Group CEO

Hironori Kamezawa
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Foreword

Since 2022, MUFG has published an annual "MUFG Transition
Whitepaper", making this the third edition. Through discussions globally
and with Japanese industrial leaders, we have worked to develop a
mutual understanding of the situations and challenges we all face. Our
aim is to reflect the fact that carbon neutrality (CN) is a global issue but
that different stakeholders have different concerns and speak in
different “languages”. If each stakeholder's assertions are presented in
their own language or interpretation, it can lead to mutual
misunderstanding. Thus, it is essential not only to understand what our
customers are saying but also to imagine, inquire, and strive to
understand the background and intent behind their assertions. Then, we
need to verbalize this understanding, supported by objective data, and
share what we have learned. All of the feedback we have received
informs the thinking expressed here.

Highlights of each whitepaper

This repeated process of consultation and synthesis is how we have
developed the "MUFG Transition Whitepaper". We have continued this
activity for three years, and we express it as "We speak in “UNITED
LANGUAGE"." In the initial stages of discussions, we strive simply to
understand. But we try to convey our messages in a language that
everyone can understand. This is how we develop a common language
through our engagement, which is the world view pursued in MUFG
Transition Whitepaper 3.0.

In Whitepaper 1.0, published in 2022, we shared two messages that we
learned from our customers. The first is that while CN is a global goal,
the approaches and timelines for achieving that goal differ across
regions, mainly due to local/regional market characteristics. The
second is that in addition to examining individual sectors, we need to

consider vertical and horizontal linkages between industries through
value chains within each country. Based on these two ideas, we created
an English language version of the whitepaper, which we used to
advance dialogues with government authorities, industries, academia,
investors, and the financial sector. Through these dialogues, we realized
in advancing CN that “electricity and heat,” which connects the “energy
source” and “production processes” is a global common driver.

Thus, in Whitepaper 2.0, published in 2023, we focused on “electricity
and heat.” We compiled seven technologies contributing to CN under
“electricity and heat” into a "Positive Technology List." To explore how
to provide financial support through investment rather than divestment,
we researched policy approaches in different countries.

Looking back, we can say that Whitepaper 1.0 and Whitepaper 2.0
highlighted the differences between regions and countries. We
recognized these differences, respected each other's approaches, and
have had repeated dialogues about what kind of financial support would
be effective. We still do not have a definitive answer. We believe the only
truth is that it is crucial to continue these activities.

Since the publication of Whitepaper 2.0, we have conducted tours in
Europe, the United States (the U.S.), Asia, Oceania, and Japan. We
collected data on the progress or lack of progress in implementing CN
technologies in various countries and the status of each technology. A
common issue we heard about was the "price pass-through barrier”. To
overcome that barrier, we need international cooperation, in addition to
domestic efforts to reduce emissions.
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Foreword

N Highlights of each whitepaper

Today, it is difficult to definitively state which technologies are going to
be most effective on our journeys. Moreover, the content of the
technology set will vary depending on the local/regional characteristics
of each country. In such situations, it may be necessary to first ensure
“technology optionality” in each country/region, then consider a
transition that is compatible with existing infrastructure, and finally
strive to secure the economic viability of new technologies, including

policy support. To ensure economic viability, in addition to policy and
business efforts, end-users need to understand the appropriate costs
associated with CN technologies. These elements together make price
pass-through feasible. This year's Whitepaper 3.0 will focus on three
themes: 1) optionality, 2) economic viability, and 3) end-user awareness
and understanding (regarding price pass-through). Based on these three,
we make an argument for international collaboration.
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N MUFG transition whitepaper 1.0: regional characteristics
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In 2022, we published Whitepaper 1.0, which highlighted two messages; first that individual countries’ journeys toward CN depend on specific regional
characteristics.

Note: In MUFJ Transition Whitepaper 2022, regional characteristics are analyzed based on (1) emission source, (2) connectivity, (3) security, and (4) sociopolitics.
Source: MUFG Transition Whitepaper 2022, MUFG Transition Whitepaper 2023
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Foreword

N MUFG transition whitepaper 1.0: Interdependency among industries
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The second is that any useful analysis must consider the vertical and
horizontal linkages between industries, alongside individual industry-
specific factors. We also emphasized the importance of industrial
linkages.

The global industrial economy has been built on: (i) using energy
sources to create electricity and heat, (ii) using electricity and heat to
create materials, and (iii) using materials to create final products.
Though demand for the final product comes from end-users, a limited
signal is given by end-users on the choice of energy sources to
manufacture the product. Thus, international cooperation has helped
complement each country's strengths across borders to make the
product economically viable.

MUFG transition whitepaper 1.0: Interdependency among industries

On the other hand, CN efforts require a more prominent “reverse
approach” from end-users. Appetite for CN and emissions reduction is
stronger among end-users and public opinion, which means that efforts
start with the "final product." Achieving CN for final products requires
CN for materials, which in turn requires CN for electricity and heat, and
achieving CN for electricity and heat requires energy transformation. For
example, simply introducing EVs in automobiles cannot achieve CN
overall if the energy source’s CN is not realized. Thus, we highlighted
that electricity and heat, which connect “energy sources” and
“production processes,” are crucial in industrial linkages. In Japan, we
found that CN of “electricity and heat,” accounts for 50% of CO:
emissions.
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MUFG transition whitepaper 2.0: positive technology list
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In Whitepaper 2.0 we focused on the electricity and heat sectors, finding
that CN technologies being implemented globally are concentrated in
seven areas: wind power, solar power, transmission and distribution,
nuclear power, industrial electrification, hydrogen-derived and bio-
derived fuels, and CCUS. We used these seven to compile a "Positive

Source: MUFEG Transition Whitepaper 2023

Based on the assumption
that seven areas are
universally essential

for carbon neutrality in
"electricity & heat" ...

..We compile them
togetherasa
"positive technology list”

Technology List." We give the list the name because our focus is not on
divestment but on investment in our customers' ideas and strategies to
reduce emissions. The Positive Technology List was designed to be
flexible, enabling updates in response to changing circumstances.
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| MUFG transition whitepaper 2.0: carbon neutral (CN) policy approach in each country
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Foreword

Also in Whitepaper 2.0, we highlighted the differences in policy
approaches among countries, understanding of which is essential in
considering the nature of financial support required to roll out the
Positive Technologies. In Europe, there is a focus on regulation to move
the industrial sector towards low emissions. The U.S. introduced
economic incentives, for example through tax credits, which
complemented reliance on market principles. Japan published 22
technology roadmaps and the Green Transformation (GX) policy (overall
policy support framework).

MUFG transition whitepaper 2.0: carbon neutral (CN) policy approach in each country

It also adopted an approach for industry-government collaboration to
reach consensus across multiple industries. Singapore introduced an
aggregation system to promote industry-government collaboration with
specific businesses.

In our eyes, there is no superior or inferior policy support, but there are
differences, which must be respected as stakeholders consider the
most effective approach to providing financial support in each

geography.

MUFG Transition Whitepaper 3.0

-12 -



Foreword

Emphasis on dialogues when developing whitepapers
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Foreword

Emphasis on dialogues when developing whitepapers

The MUFG Transition Whitepapers have been developed by adhering to
three basic principles: The first is to “start with the customer's voice.”
We listen to our customers, admit when we do not understand, and
study until we do. We build on what we have learned and strive for a

bird's-eye view of what is happening across industries. We share the
voices of customers from one industry with customers from another.

The second is to “prove the customer's voice.” Even if the customer's
voice is a qualitative suggestion, we look for quantitative data to support
it. If the customer's voice differs from the data, we go back and ask the
customer again. In this way, we combine data with the customer’s voice
and feelings.

The third is to “speak for ourselves.” We constantly engage directly with
stakeholders, including government authorities, industries, academia,
and financial institutions, with the whitepaper in hand. We verbalize our
understanding to the best of our ability and seek candid feedback. We
visited Europe, the U.S., Asia, and Oceania, and conducted one-on-one
meetings and held private forums with multiple companies, as well as
attending public forums such as United Nations Framework Convention
on Climate Change’s Conference of the Parties (COP). We continuously
exposed our understanding to the outside world and worked to
understand better. As a result of these activities, we can summarize the
current situation in the U.S., Europe, and Japan, first focusing on
economic trends.

MUFG Transition Whitepaper 3.0
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Executive Summary

Executive Summary

MUFG ‘s Transition Whitepaper 3.0 (2024) is the latest in a series of
annual publications in which we offer our perspective on the dynamics
shaping the global transition to carbon neutrality (CN). In each of the
three papers in the series, we have developed our thinking based on the
feedback we have received and on our evolving understanding of the
challenges and opportunities facing companies and policy makers. In
our most recent paper, we discuss market and policy conditions in the
major economies and set out our perspective on possible options for
moving forward, focusing in particular on the intersection of policy,
investment, and consumer demand.

Following the publication of Whitepaper 2.0 (2023), MUFG met with
stakeholders involved in the roll out of carbon neutral technologies in
Europe, America, Asia, and Oceania. Our discussions focused on two of the
most important industries for decarbonization - electricity and heat. We
saw that different countries have adopted unique policy approaches to
transitioning in these areas but face a common challenge: how to achieve
scale up of carbon neutral technologies at a cost that works for end-users.

We face a chicken and egg situation: To boost consumer demand for
low carbon products and technologies, the cost needs to come down
dramatically, but to reduce the cost, production must be scaled up.
Further, for banks to provide finance, businesses must be viable. Around
the world, we saw some success stories in solving this paradox, but only
in limited regions and technologies. More often, we found that recent
trends in inflation had lifted the costs of technology investment and
raised the price for end-users to a level that is beyond the reach of all

but a few. In Whitepaper 3.0 we discuss how companies, financial
institutions, and policy makers might address this challenge.

To understand the dynamics around technology innovation and related
economics, we start in Whitepaper 3.0 with three related but distinct
lenses: (i) Expanding technology options (optionality), (ii) ensuring
business profitability (economic viability), and (iii) raising consumer
awareness and understanding (end-user awareness and understanding).
Equally, we believe that successful technology roll out is contingent on
establishing a system that nurtures technology over the long term
through three pillars - public-private partnerships, financial support for
scaling, and end-user awareness and understanding to foster
willingness to accept price pass-through.

The report emphasizes the importance of enhancing global
understanding of the challenges we face and of collaboration between
the public, private, and academic sectors, and private finance. It
proposes that risks relating to potential greenwashing should not be
addressed by countries or companies alone but rather resolved through
international initiatives to advance a framework that speaks in a
common global language. In this regard, it will be critical for policy not
to stifle investment in decarbonization or transitioning efforts, which
would exacerbate the challenges we face.

Global Trends

There can be no serious understanding of the challenges of the CN
journey without an appreciation of the economic and geopolitical

MUFG Transition Whitepaper 3.0
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Executive Summary

landscape. Right now, globalization is facing headwinds, amid flat
international trade volumes and falling cross-border M&A transactions.
Meanwhile trade policy is increasingly restrictive, with economic blocs
taking the place of global multilateralism. Moreover, climate change
policies and industrial policies are becoming increasingly intertwined.

U.S. Trends

The U.S. has introduced a range of economic incentives for low-
emissions technologies involving both renewable energy and fossil
fuels. Most notable are long-term tax credits (income support or
referred as a “P/L support” in this whitepaper) under the Inflation
Reduction Act (IRA) and subsidies (capital investment support or
referred as a “B/S support” in this whitepaper) mainly through the
Infrastructure Investment and Jobs Act (IlJA). These have served to
crowd in private finance in sectors including solar power, electric
vehicles (EVs), and energy storage. All told, there has been around
$200 billion of investment, leading to the creation of more than
180,000 jobs. Still, private finance’'s progress varies by technology.
While it is advancing in mature technologies such as EVs and solar
power, itis lagging in less mature technologies including hydrogen and
CCUS (carbon capture, utilization, and storage). The higher costs of
these emerging technologies make it difficult to achieve economic
viability in the current market environment, necessitating further policy
support and financing incentives. In short, while income and capital
investment support can act as catalysts for private finance in viable
technologies, they have not been as effective where the pathway to
profitability is less certain.

European Trends

Europe is promoting CN primarily through regulation. The region has laid
the foundations for a circular economy, aiming not only to promote the
effective use of resources and adoption of recycling technologies but
also to encourage self-sufficiency. The Critical Raw Materials Act sets
targets for recycling rates, aiming to reduce Europe’s reliance on
imports of strategic materials. Meanwhile, inflation, particularly rising
construction costs, has become a significant obstacle, leading to
profitability challenges in sectors such as offshore wind. With private
finance on the sidelines, some planned projects have been withdrawn,
in some cases leading to significant financial penalties. Thus, there
appears to be a clear distinction between sectors where investment is
progressing and those where it is not. Again, cost pass-through remains
a significant obstacle to progress.

Japan Trends

Japan’s approach to achieving CN is based on the Green
Transformation (GX) policy, which provides technology-neutral policy
support to ensure a broad range of options. Companies receive a
combination of income and capital investment support in sectors
including hydrogen, ammonia, CCUS, offshore wind, and solar power,
with the aim of stimulating private finance for scale up. The GX Basic
Policy, published in February 2023, outlines roadmaps for 22
technological fields, with an emphasis on policy support tailored to
specific stages of technology development.

Technologies in the R&D and demonstration stage of development
require long-term government-led support, to which the government has

MUFG Transition Whitepaper 3.0
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Executive Summary

responded with capital investment funding through the Green
Innovation (GI) Fund. For technologies in the scaling phase or
established as economically viable, the government is providing income
and capital investment support in the hope of encouraging private
finance. In CCS, hydrogen, and ammonia, relevant tools include
feasibility study support and price gap compensation, with public-
private partnerships aimed at expanding deployment. Japan is not
looking to gain first mover advantage, but rather at assessing and
implementing appropriate policies. Evaluating policy effectiveness is
yet to come. Looking ahead, Japan will accelerate its transition through
the GX program while learning from experiences in Europe and the U.S.

Technological Progress and Financial Support

Countries around the world are taking distinct approaches to achieving
CN. While Europe emphasizes regulation and disclosure, the U.S. is
more weighted toward on incentives and market mechanisms, and
Japan prioritizes consensus-building through collaboration between
government, industry, and academia. We believe the best way forward
will be for each region to recognize and respect these differences and
identify appropriate routes to securing the necessary finance.
Overcoming the challenge of price pass-through requires international
cooperation on financing and establishment of a global framework that
reflects a strong mutual understanding of the challenges at hand.

While it is impossible to predict the future with certainty, we believe
there is no one-size-fits-all technology that will enable every country to
achieve CN. Thus, it is essential to expand technology options
(optionality), provide financial support for scaling up of projects where

it makes sense (economic viability), and promote information
disclosure to raise consumer awareness and understanding (end-user
awareness and understanding). In this way, stakeholders can start to
facilitate price pass-through and long-term technology profitability.
Where there are reputational issues, such as in fuel transitions (e.g.,
from coal to gas), there should be an internationally coordinated
framework for transition support.

Successful technology implementation will be predicated on an
understanding of the total cost of integrating renewable energy, whose
outputs vary depending on environmental conditions. Stakeholders
must therefore take into account additional costs, such as those
necessary to support supply adjustment when the wind does not blow
or the sun does not shine. This total cost analysis will provide
stakeholders with a realistic estimate of the cost of technology roll out.

By way of example of the cost equation, fluctuations in the output of
renewable energy are currently being managed with transmission and
distribution systems, energy storage, and thermal power generation. To
optimize capital allocation, these elements can usefully be categorized
as “adjustment capacity.” Moreover, even in the transmission and
distribution sector, there is a need for a broader analysis that takes into
account all of the relevant factors. One such would be to consider
whether to “transmit through electricity” (watts) or “transmit through
data” (bits). In other words, companies and policy makers should
consider, in the case of new data centers, whether they should be
located near power generation plants or vice versa (watts-bits
consideration). A holistic perspective that goes beyond individual
technologies is essential.

MUFG Transition Whitepaper 3.0
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A vital collaborative tool in the provision of funding for long-term
investment is blended finance, which involves structuring optimal
allocations for each stage of a project, from early development to the
start of operations, with both public and private financial institutions
involved to reduce risks. That said, it is important to recognize the limits
of this approach. Providing funding to loss-making businesses will only
exacerbate losses. Thus, blended finance is effective if it functions as
either a mechanism to turn deficits into profits (through domestic and
international subsidies, taxes, and price pass-through via electricity
rates etc.) or a mechanism to scale profits into larger profits (through
the cooperation of first-loss takers, investors, mezzanine, junior, senior
financiers etc.).

Finally, accurate monitoring of CO, emissions will play a critical role in
the transition. We believe that satellite data can support broad, efficient,
and objective monitoring of CO, emissions, reductions, and absorption.
Through this data, it may be possible to create a new carbon market that
will further stimulate investment and funding.

Conclusion

Through our work on the MUFG Transition Whitepaper, we have asked a
fundamental question—what is sustainability? To us, it means being
truly sustainable. To be truly sustainable, you must subscribe to
"ultimate accountability," which means understanding where you stand
in the broader movement of society and what you are doing and/or
trying to do right now.

In the past, MUFG’s and many companies’ main focus was on the
immediate business partners—evaluating the price and quality of the

services and products we offered and how we differentiated from our
competitors. Our vision was always putting the immediate transaction
at the center of our thinking. However, we have started to grasp a
broader context, which leads to several questions: how much
greenhouse gas is emitted by the supply chain to which we belong? As
efforts to reduce emissions and use virgin materials advance, are our
actions aligned with the potential supply chains of the future? Have we
expanded our imagination to consider working conditions (human
rights) in the supply chain, as well as our impact on natural capital
(biodiversity)? Do we understand how the services or products we
provide are made and how they are used?

We have come to believe that we must assess our business through the
following three lenses: climate change and the circular economy, human
rights, and biodiversity. Through these lenses, we can also see
ourselves more clearly. And if we consider the bigger picture and the
Earth as a whole, we must understand the importance of international
collaboration to find optimal solutions in a world of limited resources.
By zooming in and out like this, we sharpen our understanding of the
interplay between abstract and concrete. And we see that sustainability
is the lens that enables us to move forward.
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1.Global economic trends

1.Global economic trends

| Transition from globalization to bloc economies
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As the world moves toward the bloc economies, countries have started to introduce industrial policiesto
strengthen their competitivenessin the global market by linking climate change policies

The world is moving away from a period of economic multilateralism. restricting international trade has sharply increased. Moreover, climate
International trade volumes that continued to expand until 2010 have change policies are increasingly linked to industrial policies and
been flat in recent years, while foreign direct investment and cross- competition has swayed from technology to policy.

border M&A are declining. Meanwhile, the number of regulations

1: The surge in 2021 is in reaction to relaxation of activity restrictions after COVID-19; 2: Foreign Direct Investment
Source: IMF (1/2); IMF (2/2)
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2. Current status and challenges in decarbonization of the United States and Europe

1.United States

| CN policy approach overview

€? Underlying basic philosophy

Approach: ol —

Incentive-given/ market-oriented

» Provide emrmmlr incentives without excessive
market interveNtions almmg for self:sufficiency
with abundant resources 3
(renewable enerq;u,nr + ff}b&.ll res Gurc::_:.}

W\
Objective:

Enhancement: of estlc \
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84 Recent policy trends

hlax creditincentives by IRA

© JH l[lnfl'itmn Reduction Act), enacted in Aug 2022,
gr‘ants Iong -term tax credits for s securing
pdeUPTIGﬂ and employment in the U.S.

= n De:: 2[]23 detailed tax credit guidelines
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chains such as solar/wind/battery. storage, etc.

Regional unitinvestment support by
[HIJA

» Under IIJA (Infrastructure Investment and Jobs
Act), DOE provides capital investment subsidies
for new technologies such as CCS Hubs/DAC
Hubs/Regional Clean Hydrogen Hubs, aiming for
industrial clusters on a'regional basis

MUFG Transition Whitepaper 3.0

-22 -
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1.United States

| CN policy approach overview

The U.S. appears to be taking an approach to CN based on economic
incentives and adherence to market principles. There are two major
pieces of federal legislation - the Inflation Reduction Act 2022 (IRA) and
the Infrastructure Investment and Jobs Act 2021 (IIJA). These are
designed to accelerate adoption of transition technologies through
financial incentives. The IRA provides long-term tax credit incentives,
many of which are profit and loss (P/L) support for projects that
promote domestic production and job security, including in supply
chains for solar, wind, and batteries. The IIJA specifies that balance
sheet (B/S) support (subsidies for development/equipment investment)

will be provided by the U.S. Department of Energy (DOE) for new
technologies such as carbon capture and storage (CCS) Hubs, direct air
capture (DAC) Hubs, and Regional Clean Hydrogen Hubs aiming to
concentrate industries on a regional basis. Economic incentives come
with bonus credits for domestic production and job creation in the U.S.
Apart from economic incentives, there is minimal market intervention,
leaving companies to utilize the U.S.'s abundant natural resources
(renewable energy and fossil fuels) to achieve CN self-sufficiency.
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1.United States

IRA: Overview of detailed tax credit system for several clean technologies projects

—= Aim to improve investment predictability through tax credit (P/L suppoi} for a wide-range of technologies

P/L support

Technology Types of tax credit Base @ Bonus @ Base + Bonus
(Tax code section)
PTC ITC P Wage " Emploment Production commenity
@ BB oy Q = 6% 5x +10% || +10% 50%
4 " @uw 0.3 cent/kWh 1.8 cent/kWh
Batt
om ... Q 6% 5x 50%
Grid
e % Connection 0 (48C) 6% ] 30%
OB Nuear @ e 0.3 cent/kWh ] 1.5 cent/kWh
O L Hydogen @ wsv) $0.6/kg $3.0/kg
oX SAF @ (op) $1.25/gallon $1.75/gallon
o E Clean 0 452) $0.35/gallon (aircraft) $1.75/ gallon (aircraft)
Fuel $0.20/gallon (non-aircraft) $1.00/gallon (non-aircraft)
e $17/t-C02 (CCS) $85/1-C02 (CCS)
Ojlg ccs @ e $12/t-C02 (CO, Use) $60/t-C02 (CO, Use)
§36/t-C02 (CCS) §180/t-C02 (CCS)
om DAC @ wsa) $26/t-C02 (CO, Use) { 5X H (N/A) ] $130/t-CO2 (CO, Use)
K0V~ Q oo 0 [t Amercan reduton reuremert & teri] | $7,500

fuels. The second is that it is a strong incentive for P/L support (tax
credits). The third is that bonus points are awarded for domestic
production and job creation within the U.S. as additional incentives.

The IRA has three main characteristics. The first is that the policy
support covers a wide range of technologies, including not only
renewable energy but also low-emission technologies utilizing fossil

1. P/L (profit & loss) support means incentives that aims to improve cashflow of a project

2. Production Tax Credit: Deduct a certain amount of corporate tax per year of electricity generated/produced over the first 10 years of operation;
3. Investment Tax Credit: Deduct a certain percentage of capital investment from corporate tax; 4. If GHG emissions is 0.45 kg-CO2/kg-H; or less
Source: The White House; METI
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| Characteristics of the U.S. policy support (tax credits)

Through P/L support type of tax credits, businesses shifting from deficit to surplus/surplus to greater surplus see progress
in investment, while businesses remaining in deficit even after the support face difficulties in making progress

BusinessA | BusinessB | BusinessC

9 Pre-taxloss &
Post-taxloss

Deficit 9 Surplus Surplus Deficit Deficit

Direct pay /
Transferable tax credits | -
e Pre-taxloss & Tax credits
Loss Post-tax profit
W

v v

Profit

Surplus

I Progressin investment I [o progressin investmell
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| Characteristics of the U.S. policy support (tax credits)

Through PL support, projects such as the two on the left in the diagram
above can benefit from: 1) turning a loss into a profit or 2) increasing
profitability. These projects are able to secure financial viability, making
it easier to attract private investment.

However, a question arises: "Can businesses that are operating at a pre-
tax loss, with no tax liability, still benefit from tax credits?" Since tax
credits reduce the amount of tax owed, companies with no tax liability
typically cannot take advantage of them. The IRA has established
mechanisms to address this challenge:

1. The ability to sell tax credit rights: Although the specific details
of the transfer rules are still to be announced, even companies operating
at a loss without tax liability can now sell their tax credits to third parties.

2. Direct payment of tax credit value: The IRA allows what is
referred to as "Direct Payment," enabling businesses to receive the
equivalent value of the tax credit in cash, rather than as a tax deduction.
This means that companies, regardless of their tax position, can receive

cash incentives. Through these mechanisms, even businesses that are
currently making a loss can monetize their tax credits. As a result,
startups and other early-stage companies are now more likely to explore
investment opportunities supported by the IRA. The IRA broadens the
pool of players that can utilize these incentives, fostering a culture of
technological development across the entire ecosystem and promoting
diversity, which is part of the U.S.'s appeal, according to one of our U.S.
clients.

On the other hand, there are projects—like the one on the far right of the
above figure—that remain unprofitable despite PL support. These
projects cannot ensure financial viability, hindering private investment.

In summary, there are projects where PL support is effective, and others
where it is not. The strength of the IRA lies in its ability to increase
project predictability through PL support and to create a scenario where
diverse players can benefit from tax credit monetization through resale
or direct payment.
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[ Detailed credit system in advanced manufacturing (Guidance announced in Dec. 2023)

P/L support Tax credit
Main parts for IRAT

(1] g - L
olar | fmF Polycrystalline
@ Solar/ e Polycrystalline silicon 53/kg Percentage of
wind @ tax credit to Parts
component cost (%) cost?
(7] H Battery
i # Floating
© ﬁ' . «i foundation - o STO3/kW
TP, T Fied
o . | Offs_hgre L Floating foundation $40/kW e o ndation -? $289/kW
H R T T |
(5} o | :
o0 T N et — szor e Nacele [N 10 $512/kW
iy Nacelle S50/lW . I — B
_ § Tower - E $204/kW
(6 x I Tower L L —
@ o) . _\_ Blade’ e smakw
i % Blade S20/kW -
: %
© E! Battery |ll§l.! Electrode active material 10%
ﬂ IIH :: stDrage ; ...... Battewceﬂ .............................................. saEIkWh |ncent|ve Schernes are des|gned with detailﬂd
- m e consideration for strategic technologies in advanced
[\ P’*E 5; [.7] Battery module $10/kWh manufacturing industries that are critical to the U.S.

Solar power, wind power and batteries are relatively mature
technologies and whose business viability is secure. The introduction of
P/L support at this stage further stimulates private investment. Thus,
technologies that play a vital role in economic security have generous

economic security

incentives and are also driving domestic production and job creation.
We surmise that the implementation of CN technology is not only aimed
at achieving clean energy but also increased national security and
industrial competitiveness.

1. Manufacturers can choose either the 45X manufacturing credit or the 48C investment credit, but this analysis covers the 45X.
2. Parts cost does not include installation cost; 3. Assumed to use 3 blades ($20/kW x 3 = $60/kW)

Source: Bricker Graydon; METI; NREL
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N Approach for designing incentive schemes for technologies with limited economic viability

CCUS DAC

L g T g

For technologies that are relatively less economically viable,
provides not only P/L support but also B/S support? through capital investment subsidies

In contrast to solar, wind and batteries, less established hydrogen, CCUS, and DAC receive both P/L support from the IRA and B/S support from the U.S.
Department of Energy (DOE). P/L and B/S support are implemented simultaneously. The three technologies share a common characteristic: they can
reduce CO, emissions relating to current energy use, but they may not generate significant additional value on their own beyond that, except for some
non-energy application of hydrogen or CCU products. In other words, it may be difficult to achieve economic viability without combining P/L and B/S
support, and thus policy support plays a critical role in ensuring technology optionality.

1. Hydrogen with various low-emission measures;
2. B/S (balance sheet) support means incentives that aims to improve balance sheet of a project
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H B/S support (~$107 mm) to 8 CCS Hubs (as of May 2023)’

$107 mm (¥16.1bn%) of B/S support2given to 8 CCS Hubs

o University of MTR CARBON
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Energy Company Industries
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a Southern States P .
Energy Board Air Liguide SEM R
Fareman Cament Plant
Cement, Arkanzas ~1.4MTPA
»
m - — Iy
Mitzubizhi Heawvy s

Entergy 89 mim iy

Industries
Lake Charles PowerStation
Gas-fired power station, Louisiana, ~2.5 MTPA

Legend

" Mitehell Cement Plant

City Water, Light &
Pawer

BASF Linde Group

University of lllinoiz 367 mm

Integrated Capture, Transport, and Geolagical

Storage

Coal-firad power station, lllinois, -2 MTPA
Duke Energy

6]
Indiana

{ EFFICIENT*
Gas-fired power station, Indiana, ~3.6 MTPA

Honeywell UOP S8 mm

Mitzubishi Heawvy

Lehigh Hansan b

&5 mm

Cement, Indiana, ~2 MTPA

=  TampaElectric IOM Clean Energy 35 mm

Polk Power Station
Gas-fired power station, Flarida, ~3 MTPA

Project name

CCUS application areas, regions/states covered bythe application (including partial ones), CO; capture velume in million ton per annum (MTPA)

As of May 2023, the DOE had provided $107 mm in B/S support (capital investment subsidies) for CCS projects in states including Arkansas, Wyoming,

and New Mexico.

1. Hub locations on the map indicate approximate locations based on publicly available information; 2. Subsidies on facility investment costs;

3. Converted at $1=¥150; 4. Edwardsport Flex Fuel Integrated Capture for Indiana’s Energy Transition
Source: OCED (1/2); OCED (2/2)
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[ B/S support (~$1.3bn) to 21 DAC Hubs (as of September 2023)’

$1.3bn (¥195bn?) of B/S support given to 21 DAC Hubs smm Y D Do

Unmvers oT
R 43mm Morth Dakota S13mim
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Community Alliance Teraz DAC "Monater
for DAC DAC" "Midwest"
Califarnia L.mrlii'r,ml_ty ST
T NS
Fervo S3mim lllinaiz Basin
Red Rocks Fhlagic}nalDﬁ.C Hub
I:GEEIthermal & DAC) lliinoiz
Utal ., Fiorthwesiem
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Asro $3mm o Blidwest Muclear
Arctic DAC Hub (A Hub
. llinoi=
T‘I::hl:;; Ground .
Alas S University of
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Epri F12mm Arizona State General Southern DAL Hub for Appalachian
Califarnia DAC Hub University Electric oy Battelle States Frozpetity
California P §3m &12mn $3m §1.2bn (total) $3m siomm. ! — -
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Wegtern DAC Hub DAL Hub Texas Texas Remaval Alabama DAG Hub
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In addition, the DOE has provided $1.3 billion in B/S support for direct air capture (DAC) projects, as of September 2023. The support includes
development projects for hubs (2 projects), design projects (5 projects), and feasibility studies (14 projects).

1. Hub locations on the map indicate approximate locations based on publicly available information; 2. Converted at $1=¥150

Source: U.S. Department of Energy (1/2); U.S. Department of Energy (2/2)
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| B/S support ($7bn) to 7 Regional Clean Hydrogen Hubs (as of October 2023)’

Clean Hydrogen
(MachHZ)

Pacific Northwest [llingis, Indiana, Michigan
Regional Hydrogen

Hub (PNWH?2) Q- :
Oregon, Washington, Mid-Atlantic Clean
Montana Hydrogen Hub (MACH2)

®

@

Alliance for Renewahle
Clean Hydrogen Energy

. Delaware, New Jersey,
Pennsylvania

Systems (ARCHES

Cgﬁfgmia( ) e;E-.[.:-pal.a chian Regicnal
Clean Hydrogen Hub
(ARCH2)
Ohio, Pennsylvania, West

Heartland Hydrogen Virginia

Hub (HH2H)
New Mexico, Morth
Dakota, South Dakota

. o eHy‘JclocitY Huh
Texas

Legend
Selected hydrogen hub & Green hydragen @ EBlue hydrogen (fossil+CCE) Hydrogen hub name fs;:nit::ﬁ;;lith“;ﬂTE;ﬂ::E
{Figurez =how the funding amount) {from renewable energy) Reglons/states cavered by the methods ‘
0 Pink hydrogen (from nuclear power) application (including Partial)

As of October 2023, the DOE had provided $7bn in B/S support for hydrogen hub projects. The support will cover projects across 16 states, promoting
various hydrogen production methods, including clean hydrogen using renewable resources, blue hydrogen using fossil fuels and CCS, and pink
hydrogen using nuclear energy.

1. Hub locations on the map indicate approximate locations based on publicly available information; 2. Converted at $1=¥150
Source: U.S. Department of Energy
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| State of market and private investment and implementation status of policy support

EV/battery storage/solar H,/CCS/DAC
(emissions reduction + value added) (emissions reduction)
(Profitable phase) (Deficit phase)
Policy . Sf.r:engthen industrial competitiveness through . F'l-'.c.ﬁgress made with classification and introducing
support domestic production with detailed incentives for a framework for the commercialization support
each component and subsidies mainly forhubs being decided
+ Advanced manufacturing credits provide tax CCSE 8 hubs, ¥16.1bn
credits of production costs for key parts of solar, D’ﬁfc- 21 hubs, ¥195bn
offshore wind, and battery storage - Hy: 7 hubs, ¥1.7tn

- Some say that policy support are only 10-20%
of total CAPEX required

Private « Growing demand hasled to a wave of investment « On the other hand, private investment in actual

invest fromthe U.S./foreign companies projects is limited dueto price pass-through
ment - To reduce dependency on specific countries, barriers
foreign companies rush in to invest in - Due to inflation, resource cost has increased,
building a supply chain in the U.S. causing large-scale new CAPEX to stagnate
Infrastructure is being developed, making it Struggle to acquire off-takers due to high
possible to pass on prices, especially to high- green premiums in the nascent market

income early adopters
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From our conversations with customers in the U.S, we have learned that
progress differs between technologies in the market growth phase
(black ink above) and market introduction phase (red ink). Technologies
in the market growth phase have completed technical demonstrations,
and their business viability is secure. Specifically, solar power, EV, and
storage batteries fall into this category. P/L support turns black ink even
blacker, and policy incentives stimulate private investment. Furthermore,
through the bonus incentive system, domestic production and job
creation are promoted.

State of market and private investment and implementation status of policy support

Technologies in the market introduction phase such as hydrogen, CCS,
and DAC still appear to be in the process of technical and economic
demonstration. Even with P/L and B/S support, most of the projects
remain in the red and private investment has made only limited progress.
Use of B/S support is limited to 10-20% of available subsidies, with
private investment remaining in the red, indicating that the price pass-
through barrier has not been overcome.
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[ Upstream investment plans since the Biden Administration's IRA

U.S. production U.S. employment
investment ($bn) growth (jobs)
s, Foreign .5, Foreign
- companies companies - companies companies
Indus.trlial . Battery storage ] 199 85,719 Prwate
electrification | % PUEEEEE investment
EV e 55,148 progressing
g o in battery storage,
Power Renew- Solar . EVs, and solar, which
II energy @ 32,330 have markets
= wind L |s 1370 Private
investment
Nuclear o
E ? 1,568 limited for CN
Fuel cous? e technologies in the
. M 6 early phase,
— H2 Gfo 2 l 4,360 ongoing inflation
Total $205bn (¥31tn2) 181,152 jobs
(U5 companies: 95,348 jobs,
overseas companies: 85804 jobs)
Regarding technologies in the market growth phase, such as storage are limited. Still, all told, the IRA has realized about $200 billion in
batteries, EVs, and solar power, we can see that private investment is investment and created over 180,000 jobs, confirming that the
active both domestically and internationally, confirming that job implementation of CN technology is also supporting domestic
creation is high. For technologies in the market introduction phase, production and strengthening industrial competitiveness in the U.S.

private investment is not progressing and therefore job creation effects

1. No breakdown of U.S. companies/Foreign companies available; 2. Converted at $1=¥150

Source: US DOE; BNEF(1/2); BNEF(2/2)
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[ Inflation trends over the past 10 years

Intlation-related indices in
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A significant challenge in implementing CN technology is inflation. After tightening in many countries, inflation rates seem to be stabilized.
the COVID-19 pandemic, large-scale monetary easing led to a sharp However, it remains a challenge, and the cumulative effect is a
acceleration of inflation in both the U.S. and Europe. The U.S. inflation significant burden on industrial production and the daily lives of citizens.

rate reached nearly 10% between 2022 and 2023. Following monetary

Source: Consumer prices - data | BIS Data Portal

MUFG Transition Whitepaper 3.0 -35-


https://data.bis.org/topics/CPI/data?data_view=table&filter=FREQ%3DM%255EREF_AREA_TXT%3DCanada%257CFrance%257CGermany%257CItaly%257CJapan%257CRussia%257CUnited%2520Kingdom%257CUnited%2520States%255EUNIT_MEASURE%3D771&rows=REF_AREA&cols=TIME_PERIOD

2. Current status and challenges in decarbonization of the United States and Europe
1.United States

H Intermediate demand index for energy costs & construction materials

U.S.: Intermediate demand index for energy costs’ U.S.: Intermediate demand index for const. materials?
(1982=100) (1982=100)
300 150
200 COVID-19/ Gas 100 COVID-19/ Continued
The Ukraine prices The Ukraine inflation,
conflict decre- conflict Wood
aging shock®
100 50
0 0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Energy costs, including fossil resources, ..High construction material costs have
are stabilizing, creating incentives for continued use of hindered the investmentin
fossilresources... large new decarbonization projects

1. Unrefined energy sources, used for manufacturing, including coal and natural gas; 2. Construction materials (lumber, concrete pipes, architectural paints, etc.), components (metal
doors, water heaters, etc.); 3. Compare Jan 2020vs. Sep 2022; 4. Compare Sep 2022 vs. Jan 2024; 5. Compare Jan 2020 vs. Jan 2024;

6. Construction material prices have soared as housing demand increased in China and the U.S.

Source: U.S. Bureau of Labor Statistics (1/2); U.S. Bureau of Labor Statistics (2/2)
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The chart on the left (above) shows trends in the U.S. Energy Cost Index
for intermediate demand. Due to the COVID-19 pandemic and the
Ukraine conflict, gas prices skyrocketed, causing energy costs to
increase by 2.3 times. Since then, along with the adjustment of supply
and demand for gas, gas prices have fallen and energy prices have
stabilized.

The chart on the right depicts trends in U.S. construction material costs.
Since construction materials are considered the base cost of
infrastructure, they can be interpreted as the investment cost of CN
technologies. The data shows that construction material costs
increased by 1.4 times in the two-year period from 2021 to 2022.
Additionally, factors such as wood shortages and ongoing inflation have
kept construction material costs persistently high.

Intermediate demand index for energy costs & construction materials

The U.S. IRA offers fixed-unit PL support. However, while income
support is fixed, the development costs, which form base costs, have
increased by around 1.4 times. This highlights the reality that, due to
inflation, private investment has not progressed as expected, despite
policy support from the IRA. Indeed, increased costs driven by inflation
have become a significant hurdle to private investment in CN
technologies.
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EV investment trends of major auto OEMs

EV investment announced by major auto OEMs
(as of Sep 2019)

U.S. auto OEM EV investment decay/ reconsideration
(2023-2024)
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In the EV space, economic viability is secured and the sector is growing
relatively quickly. By 2019, automakers had announced investment
plans totaling over $300 billion. Many forecasts predicted a rapid
acceleration in EV adoption.

Postponed §12bnEVinvestment,
reconsidering EV strategy
« Postponed 512bn EV investment due to sluggish demand ({Oct. "23)
* Reconsider EY strategy,
including internal battery production(Feb. "24)

Dismissed 1,300 workers due to postponed production
expansion, reconsidering EV strategy
« Paostponed expansion of electric truck praduction,
with 1,300 laid off (Dct. "23)
» Changed EV-focused strategy and launched PHY (Jan. '24)

China sales fell 19% due to price competition

+ Sales of EVs made in China fell 19% YoY to the lowest level
since Dec 2022 due to intensifying price competition with
Chinese manufacturers (Feb 24)

~ EV sales plan cancelled after over billions of dollarsof

investment

= Toconcentrate resources on generative Al development,
stopped the plan to launch zelf-driving EVs after spending more
than 10 yvears of time with aver hillions of dellars of investment
(Mar. 24)

However, due to a slowdown in EV demand and price competition, EV
investment has plateaued. Ford, GM, Tesla, and Apple are among
companies to have announced investment plan delays, employee
layoffs, sales volume declines, and EV production halts.

Source: Reuters (1/3); Reuters (2/3); Reuters (3/3); Business Insider; The Register; USA Today; Automotive News; InsideEVs
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2. Current status and challenges in decarbonization of the United States and Europe
1.United States

H Relationship between wealth inequality and EV penetration

U.S.: Wealth index and EV charging port size

] M
L = Mostly
H installed on

Mostly the East
installed on coast,
the West including New
Coast, such Jergey
as California
and Arizona

) High Lowr

. - -
EV charging port size: {: ) Wealth index’: 1 = = ™

EV charging post installation concentrate on "the East coast & some statesin the West coast”

When it comes to EV charging points, they are concentrated on the East need to be improvements in functionality and design, lifestyle changes,
and West Coasts, which are home to many affluent populations. On a and the introduction of low-cost EVs, as well as development in areas
pan-U.S. basis, penetration remains low with the general public not yet such as power supply equipment, security, and computing.

accepting cost pass-through. To promote wider adoption, there will

Note: Index based on nine factors, including per capita income, poverty, housing and education levels, unemployment rate, access to health insurance, and percentage of population
receiving government services
Source: Bumper
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2. Current status and challenges in decarbonization of the United States and Europe
1.United States

H Withdrawal cases of offshore wind projects

Project R Cancellation of PPA contracts
name tfg Results  Project overview PPA! overview equivalent to 15% (4.5GW) of the
. 2030 cumulative offshore wind
! Company Capacity(MW) Contract party Rate installationtarget of 30GW
Avangrid Eversource  $76/
w.?uro alth Wind $48mm energy/ MWh CW) 300
ea in . : :
(Massachusetts) of penalty? National grid
.............................................................................................................................................................................................................. u,
Shell/ Department of S$70/ 0 15% of
South Coast Public Utilities MWh 2030 target
Wind 2,400 Common
(Massachusetts) %ﬁdﬂsﬁean Wealth of 25.5
Massachusett
Revolution Orsted/ E:;:Igeylsland Ejﬁh
find2 ation Eversource
(Rhode Island) of PPA eneray 2030(Target)

1: Power Purchase Agreement
Source: Wind Power Monthly; South Coast Wind; Renewable Energy World; Utility Dive; ; Whitehouse
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2. Current status and challenges in decarbonization of the United States and Europe
1.United States

| Withdrawal cases of offshore wind projects

As for offshore wind, in 2023, the U.S. Department of Energy (DOE)
announced its Offshore Wind Energy Strategy, a comprehensive
summary of the Department’s efforts to deploy 30,000 MW of offshore
wind energy by 2030. A common theme in the past was that projects
were developed and constructed for two to three years after operators
won power purchase agreements (rights to sell electricity) through open
bidding. However, abnormal inflation has lifted project costs, meaning
they have far exceeded initial estimates. As a result, some operators
have found it economically rational to pay substantial penalties ($48mm

to $60mm) and withdraw from the projects rather than continue and
bear the losses. Power purchase prices were fixed in advance, leading
to significant concern over price pass through amid higher costs. Based
on the publicly available information as of August 2023, 4,500 MW worth
of projects have been canceled, which is approximately 15% of the
DOE's target by 2030. For projects that require substantial long-term
capital investment, policy support in respect of cost fluctuations will
become increasingly necessary.
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1.United States

[ Green hydrogen cost estimates (for 2030)

Green B incentives/Subsidies
H; cost | | | increased cost/ 7 6%

s , (a2)
tEESSIImH reduced tax credit | W v
(S/kg Hy)

5.0 5.0
(¥68/Nm?)" (¥68/Nm?)'

1.2

H;Production  Hytransport  Hpsalescost  IRA 45V PTC NJA: Hy hub H, sales cost Inflationary IRA: 45V PTC H; sales

Cost cost SUppot (Reflecting cost increase decrease cost (current
policy support) assumption)
Assum- | + 52,000/kW Including Upto 53/kg tax credit  Assume that Concerns of  Assume stricter IRA 45V green
ption « 6,000 hfyear processing farthe first 10 years IJA 35% increase  H;requirements will decrease
« Efficiency 63% costs? Erissionintensity Tax credt] Subsidizes in H; costs the tax credit amount?
= $25/MWh (assuming (kg OO kgHL)  (SfkgHz) | 30-40% of from original [ Additional 3 requirements
- 8% WACGC transport 5 3300 | CAPEX for (55.0/kg H;) | - Additionality(New installation)
= 1-2 day within .5 1525 sn7s | hydrogen due 1o = Time-matching
storage 2.54 060 | hubs? inflation + Location (Within same grids)

1. Converted at $1= ¥150, 1Tkg=11.14Nm3; 2. Includes compression, liquefaction, conversion; 3. Include electrolysis and BoP CAPEX, but not including renewable energy;
4. Comment of Plug Power Inc.'s CEO, Andy Marsh
Source: U.S. Department of Energy; Forbes Japan; BCG
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2. Current status and challenges in decarbonization of the United States and Europe
1.United States

Green hydrogen cost estimates (for 2030)

In the U.S., the establishment cost of locally-produced hydrogen has
been estimated at $5.0/kg Hz (68 yen/Nm?). The breakdown is $4.0/kg
Hz (54 yen/Nm?®) for production and $1.0/kg Hz (14 yen/Nm?®) for
transportation. But at this price, there can be no economic viability, off-
takes may not be established, and investments will not progress. Still,
through policy support, incentives were introduced to enable the world's
cheapest level of hydrogen sales cost more cheaply ($1-2/kg Hy),
equivalent to the price range for fossil fuel power.

The aim was to attract private investment and thereby reduce costs. In
the event, abnormal inflation rates caused project costs to rise.
Meanwhile certification demands became more stringent. As a result,
with policy support, the projected cost would still be $5.0/kg H. (68
yen/Nm?3), making it difficult to establish economic viability or agree off-
takes, which in turn hindered private investment.
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H Securing off-takers for green hydrogen development

Announced Green hydrogen Projects (Jan. 2024) —— Issues in securing hydrogen off-takers
Difficultyin High greenH, premiumvs. gray
In operation © price H. due to its infancy,
U pass-through _technnlc:gical immaturity, lack of
5% infrastructure and cost surge due
to inflation

é‘l@ Supplyrisk Despite large-scale hydrogen

projects announced, very few

-I % have been verified production
in operation/ scale, which may lead to

planning significant supply disruptions

a— Uncertain Lack of definitions and approach

systems/ in green certification schemes

certification may prevent projects from
meeting requirements to obtain
incentives and stall investment

87%

ERR
nom o

Details Unknown =

Though the incentive-based policy,
theU.S. has not yet been overcomethe barrier for passing-through hydrogen prices

In the U.S., there are many hydrogen projects in the pipeline but only 13% incentive requirements, and challenging systems and certification
are operational or in planning, meaning private investment remains procedures are also key obstacles to private investment.
limited. The lack of large-scale projects in progress, uncertainty over

Source: Global Data Hydrogen pipeline (as of January 2024)
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1.United States

| Recent trend summary

Policy support

Price pass-through

framework hirivale
development investment rThe affluent : The gengra_l :
. (Early adopter) J public (Majority)
5 lectification Progress in e
FORe investments b . Mot yet
{hattery StﬂrﬂgEwa IRA tax credit . y Price pass- y : pro gressmg
domestic/ inlv to high- penetrated to q
TS — detailed fﬂ.reign ‘ma|n Y to Ig middh}incgme 0 I:a)n costs arcel.
Solar guidelines to  companies in  Moome €AMES L useholds chnd ?]aﬁse
enhance the U.S. | ontothe
domestic | affluent
manufacturing Investwedl}t
- cancelle ; i
i Offshore wind withdrawn due EESPEi policy
to inflation PP
.................................................................................................................................................................. framework,
Ihvestment Struggle to acquire off-takers due @ new
& CCcus Announcement  stagnant due to to inability to pass on the green 0 investment
 of /A regional _lower fossil fuel PSS  struggles/
hub policy costs + higher ;" ! 'T tue
am H support construction Df ikl EI‘{QE
: material costs of the market

: Progress
: Stagnate

Neither
tech-
nologies
has been
ableto
passon
pricesto
the
general
public
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2. Current status and challenges in decarbonization of the United States and Europe
1.United States

Recent trend summary

In conclusion, in the U.S., a wide range of technologies are subject to
policy support. For technologies in the market growth phase, such as
storage batteries, EVs, and solar power, private investment is
progressing. Still, apparently, the majority of those who accept price
pass-through are affluent consumers, while the general public may be
excluded. Further price reductions, price pass-through innovations, and
increased information disclosure are necessary.

In offshore wind power, the risk-return adjustment process for investors
is ongoing. Policy support for price fluctuations is needed.

For technologies in the market introduction phase, such as CCUS and
hydrogen, we find that private investment is not progressing. Despite the
introduction of both P/L support and B/S support, few players can
establish economic viability. The primary causes may be inflation, the
tightening of certification requirements for green hydrogen, and a lack
of off-take agreements.

Given the varying progress between CN technologies, there is room for
further innovation in policy and financial support frameworks. While
maintaining a technology-neutral stance to ensure optionality, it is
important to nurture technologies over the long term. We need to
observe both the vision and the reality to determine which technologies
are advancing and which are not.
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

2. Current status and challenges in decarbonization of the United States and Europe

2. Europe (EU + United Kingdom)

| CN policy approach overview

<2 Underlying basic philosophy

Approach:
Regulation/rule-making

« Create a new competitive environment with
regulation/disclosure, and request other countries
to.comply w;‘gh rules

Objective:

Circular Economy, within Europe
« Aim to reduce excessive supply chains dependent
on specific countries (especially for critical
materials, industrial components and final
assembled products)

&  Recent policy trends

Rule-making with3stages: (1)
Presentation of goals through regulations,

(2) Disclosure, and (3) Labeling/tracing

» (1) Presentation of goals through regulations:
Fitfor55/NZIA(Net-Zero“Industrial Act)/
Critical raw materials act/Industrial carbon
management strategy
(2) Disclosure:

NCEAP (New Circular Economy Action Plan)/
ESPR (Eco design regulations)/Due Diligence
regulations, etc.

« (3) Labeling/tracing:

EU taxonomy/CSRD (Corporate Sustainability
Reporting Directive)/ESRS (Europe Sustainability
Reporting Standard)/Battery passport, etc.
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2.Europe (EU + United Kingdom)

| CN policy approach overview

In Europe,

there are numerous regulations that aim to encourage CN in the
industrial sector. The foundation of the policy is the pursuit of a “circular
economy”, which integrates resources, production, consumption,
recycling, and reuse in a continuous loop. Circularity also enables the
securing of resources, attracts production capacity (advancing
industrial competitiveness), stimulates consumption, and refines
recovery processes and technologies.

In the global economy, cross-border supply chains are the norm, and
Europe is generally an end-user of goods sourced and manufactured
elsewhere. In the future, the circular economy is intended to help Europe
become more self-sufficient.
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Presentation of
goals through
regulations

L4

Disclosure

© ¢
Labeling/
tracing

Technology
Overall clean tech

Industry electrification
(EV/battery storage)

Industry electrification
(EV/battery storage)

[ Overview of major regulations/standards in EU

Major regulations/
standards in EU

Fit for 55

Met-Zero Industrial Act

Critical Baw
Materials Act

 Industrial carbon

management strategy

EU taxonomy
CSRD2/ESRS

Battery passport

Regulations/standards outline
Policy package to reduce GHG by 55% in 2030 compared vs 1995 levels

Expansion of production capability in EU for technologies contributing to net-zero
{40% of consumption to be produced in EU by “30)

Clarify critical raw materials, record their import ratios/ recycling rates to build

critical raw materials value chain in EU

Suppart achievement of pla'n to store 50mm m'nsf'yeér of CO; by 2030 and
realization of CO, value chain/internal market by 2040

Action plan for measures to keep resources within the region as much as possible,
focusing on design/production

Expand scope of energy-related production, tighten framework for basic

requirements fconformity assessment for unified regional operations

Drive battery operators for development of supply chain due diligence

Establish unified criteria to gauge environmental / climate sustainability of
economic activities

Mandate sustainahility reporting for companies within the region.
Establish requirements for reporting

Mandate battery operators to record information on battery models, raw
materials, carbon footprint, etc.

Ratings derived from disclosed information influence financial institutions to optimize theircapital
allocation and encourage OEMsto request rating improvements

Source: European Commission (Fit for 55; Net-Zero; Raw Materials; Industrial Carbon; NCEAP; ESPR; Due Diligence; Taxonomy; CSRD; ESRS; Battery Passport)

MUFG Transition Whitepaper 3.0

-50-


https://www.consilium.europa.eu/en/press/press-releases/2023/04/25/fit-for-55-council-adopts-key-pieces-of-legislation-delivering-on-2030-climate-targets/
https://www.consilium.europa.eu/en/press/press-releases/2024/02/06/net-zero-industry-act-council-and-parliament-strike-a-deal-to-boost-eu-s-green-industry/
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52024DC0062
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://finance.ec.europa.eu/capital-markets-union-and-financial-markets/company-reporting-and-auditing/company-reporting/corporate-sustainability-reporting_en
https://finance.ec.europa.eu/news/commission-adopts-european-sustainability-reporting-standards-2023-07-31_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542

2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

| Overview of major regulations/standards in EU

The European approach to achieving CN appears to be centered on
regulation and disclosure, characterized by the following flow:

1.
2.

Goals are set through regulations.

Responsible parties for the goals are identified, and
companies are required to disclose information.

The disclosed information is labeled/tracked and
becomes the subject of ratings.

Based on the ratings, financial institutions are
encouraged to reallocate funds (from low-rated to high-
rated), and OEMs encourage their suppliers to improve
the ratings (transactions with companies below a certain
rating are suspended).
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Target raw materials

Import dependency rate/recycling rate of key raw materials

Supplying countries raw materials

Share of specificcountries: target <65%
v Current recycling rate (%)

Strategic
raw

materials
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significance/

high supply
risk}
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

Import dependency rate/recycling rate of key raw materials

Europe has enacted a recycling law known as the EU Critical Raw
Materials Act (CRMA). The law is comprehensive and strategic, setting
target rates for each material. Securing materials plays an essential role

in national security, domestic industrial policy, and the circular economy.

The recycling law defines two categories of materials. The first is
“critical raw materials”, which have a significant impact on the EU
economy and face high supply risks. The second is “strategic raw
materials.” Among critical raw materials, those relating to
environmental technology are designated as strategic raw materials.

Materials on this list pose a risk for the EU in terms of economy and
security. If the procurement of materials is dependent on specific
countries, the risk increases. Therefore, from the perspective of national
security and realizing the circular economy, these materials can have a
significant impact. The recycling laws include a target to reduce
dependence on specific countries to less than 65% for the procurement
of critical and strategic raw materials. Efforts to increase recycling rates
within the EU and reduce import dependency on specific countries to
less than 65% have begun.
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[ Inflation trends over the past 10 years

Inflation-related indicesin

Inflation in major countries (%) major countries
Inflationtose | [Inflation still high Maximum inflation
12 to nearly 10% despite the effect <
after COVID-19 of rate hikes — = 11.1% (2022/10)
10 : : [ e .
: 1 . BEE g9y (2022/6)
1R 8.8%  (2022/10)
— BB e3x (20232
— KR 56%  (2020/1)
: : o 4.4% (2023/1)
2 i : —
2005 2016 2017 2018 2019 2020 2021 2022 2023 2024
o (2]
COVID-19 The ECB's monetary
pandemic (Jan tightening (Jul "22)
'20~)

Like the U.S., Europe has also seen a sharp rise in inflation rates to as high as about 11% in the United Kingdom (the UK) and 9% in Germany. Central
banks have raised interest rates, but inflation remains a persistent threat.

Source: Consumer prices - data | BIS Data Portal
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[ Inflation rate of construction cost/industrial gas price

turope: shitt in construction cost (Z015=100)

140
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0=
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Construction costs keep increasing, and are still
atthe highlevel of 1.2timesvs 2020

Europe: shitt In industrial gas price

D{UE'QHWW Impact of moving away from
' Russian natural gas due to the
Ukraine conflict...

0.06

0.04

0.02
20015 206 2017 2018 2019 2020 2021 2022 2023

Industrial gas prices within Europe rose sharply
to 3 times vs 2020 and are still at the highlevel

Construction material costs are the raw costs for implementing CN technology and can be interpreted as investment costs. From 2021 to 2022,
European construction material costs rose by 1.2 times. And like in the U.S., construction material costs have remained high, creating a hurdle for roll
out of CN technology. After COVID-19 and the start of the Ukraine conflict, gas prices in Europe surged. Industrial gas prices jumped three-fold. But
unlike in the U.S., where industrial gas prices have abated, prices in Europe continue to remain high, putting a burden on industrial production activities

and the daily lives of citizens.

1. Comparison of 2020 Q1 and 2023 Q1, 2. Comparison of 2020 H1 and 2023 H1
Source: Eurostat (1/2); Eurostat (2/2)
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EV sales volume slowdown

Europe: Shift in new vehicle sales by car type (monthly)

__Europe: Factors behind EV

sales volume slowdown

EVs have achieved a certain level of adoption, EV sales is decelerating after 2024 Termination | Germany as the biggest EV
(10K | butsales of EVs have not grown even (Gas vehicles/HEV are growing instead) of fnun_trytugd E;;ape )
unit) with subsidies - erminates purchase
subsidies subsides in Dec last year
50 | = . ® . oy France announced stricter
a7 conditions for EV subsidies
40 Demand Growth slowed down as
Py . early adopter demand has
/N N\ Gasoline | reaching | reached ceiling
30 N _ ' . o s vehicle ilin - The affluent who can
SN N NS ¢E g purchase new products
——  — HEV guickly
20 + Large corporate
purchase
Unlaunched | ©nly limited companies in
10 EVe low-brice Europe announced the
Last-minute demand due to concerns iﬁ' P :;;mihlof n;a;us-unagrfetittype
[ ination of EV subsidies U EV s DElOW ' Hn
0 overtermina accepted by the general
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Source: ACEA; Desktop Research
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EV sales volume slowdown

In Europe, EVs have accounted for 10% to 20% of automotive sales over
the past two to three years, indicating a certain level of market
penetration. However, EVs have yet to surpass the market share of
hybrid and gasoline-powered vehicles. Moreover, if we take a closer look
at recent trends, we see that the EV share of new car sales is actually
declining, while the share of hybrid and gasoline vehicles is increasing.

Several reasons have been cited for this shift, with the most common
being:
1. The end of EV subsidies, particularly in Germany, has led

to a plateau in demand.

2. A lack of low-cost EVs targeting the mass market.
Currently, EVs are still more expensive than gasoline and
hybrid vehicles.

While the technological demonstration phase for EVs is complete and
adoption has progressed to some extent, the majority of EV buyers are
still concentrated in urban areas and among wealthier consumers. EVs
have not yet achieved widespread adoption. To penetrate the mass
market, further cost reductions will be necessary.
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Difference among engine/hybrid/EV selling price

France: Selling price by vehicle type (€)' |
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The challenge facing EV manufacturers can be exemplified by the
experience in France, where the average sales price for gasoline cars is
€20,000, for hybrids is €24,000, and for EVs is €37,000.

Note: Converted at €1=¥160

It is likely the average price of EVs will need to fall below €30,000 for
mass market take up.

1. Entry-level selling price in France in Mar 2023 (€). Focusing on OEM's entry-range to segment B vehicle models, excluding high-range models of segment B from the analysis:
Citroen, Dacia, DS, Fiat, Ford, Honda, Hyundai, Jeep, Kia, Mazda, MG, Mitsubishi, Nissan, Opel, Peugeot, Renault, Seat, Skoda, Suzuki, Toyota, Volkswagen; 2. Average price calculated
based on the 33 ICE models, 3. Average price calculated based on the 17 hybrid models, 4. Average price calculated based on the 12 EV models

Source: EV Database (as of March 2023); OEM Home Page
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

H Cancellation of large offshore wind project and the government'’s response

UK: Cancellation of large offshore wind project

UK: government response

@ Under operation cancellation of offshore As a result of stagnant
Under construction’ wind pm.]ec'[ announced SU[;}[‘.il':,|r chain and inflation...
@ Subsidized by gov®

+40-

increase of
development
costs

ower-gen
capacity

s B

As aresult of
cancelling the project...

- %‘ penalties paid

(Ceiling price for fixed offshore wind®)

+664

increase of max

bidding price

£73/MWh

£44/MWh
bidders...
Offshore wind Offshore wind

bidding round #5 bidding round #6

Following UK government’s bid ceiling price
increase..

Orsted decided to invest in Hornsea 3,

a very large project offshore Yorkshire, UK,
in Dec 2023 in anticipation of project
breakeven on the UK side

* The result of #6 round is not announced yet
(as of August 2024)

@

1. Offshore wind farms that are under construction or for which developers have announced final investment decisions; 2. Offshore wind farms that have signed Contracts for
Difference (CfD) agreements with the Government; 3. The max bidding price for offshore wind is increased to £116-176/MWh

Source: Royal HaskoningDHV; RWE in the UK; The Crown Estate; Norton Rose Fulbright; New Civil Engineer; JM Eagle
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

Offshore wind power in Europe is also facing challenges, due to rising
construction costs caused by inflation. As a result, projects such as
1.8GW initiative in the UK have had to be cancelled, leading to a
significant penalty ($530mm) after the operator won the bid through
public bidding. If cost increases occur after the power purchase price
(fixed price) is determined through public bidding, the project will
struggle to continue to be feasible. This indicates the risk of fixing prices
in the face of unpredictable costs.

In the UK's fifth round of offshore wind power bidding, there were zero
bidders, reflecting an adverse risk return equation. In response, the UK
government appointed external experts to review the power purchase
price necessary for appropriate cost pass-through. In the sixth round of

offshore wind power bidding, the bidding price ceiling was raised by 66%.

The move was effective and Denmark's leading company Orsted won
the Hornsea 3 project.

Cancellation of large offshore wind project and the government’s response

The UK experience shows that while private competition based on
market principles will lead to price reductions, excessive competition
can erode investment appetite. Still, the UK government's response
proved effective.

Japan is also advancing public bidding for offshore wind power, and the
approach taken by the UK government in response to the situation in the
UK market may provide a useful learning.
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| Green hydrogen targeted costs and actual state

Green hydrogen costs in Europe (€/kg H,) Factors of increased green hydrogen costs

o

i:i-igh} .
& -/ Increasein
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Inflation resulted in higher capital costs;
requesting higher returns for
investments on green power/
electrolyzer

COVID-19/geopolitical risks caused
restrictions on renewable energy (mainly
wind power plants)/electrolyzer
manufacturer supply chain

Due to lack of infrastructure, importing
green hydrogen through low-cost
pipelines will be difficult for next 10
years

The price of wholesale electricity is lower
than wind power, resulting in reduced
hours of electrolyzer operations

3 Supply chain
= restrictions
€3/kg H, 8
(¥43/Nmi ) s
3_ Lack of
=2 infrastructure
g ......
@ Decreased
electrolyzer
Target cost (2021) Expected cost at operating hours
. ; actual projects (2023
" Figures estimated by the European Complex
Hydrogen association Ffuel cell .-Lq'}'m electrolyzer

association as cost-competitive

in 2025 systems

L,

Increased complexity of components
used in the electrolyzer system made it
more difficult to reduce the cost of BOP!
and other components?

Turning to hydrogen in Europe, the introduction cost of locally produced hydrogen was previously projected at €3/kg H2 (¥43 /Nm?). Based on that price,
hydrogen was viewed as a promising next-generation clean energy source, and many businesses began examining projects. However, as a result of
inflation, capital costs rose significantly and cost projections increased to €5-8 /kg H. (¥72 to ¥115 /Nm?3). On that basis, it was impossible to plot a
line to profitability and off-take agreements could not be reached, leading to a lack of private investment. Moreover, hydrogen faces several challenges,
such as the need to establish a supply chain, improve energy efficiency, and pursue scale in complex electrolyzer systems.

1. Converted at €1=¥160, 1Tkg=11.14Nm3

2. BOP = balance of plant. Refers to the equipment and facilities required around the generating unit, not the generating unit itself in hydrogen fuel cells and other energy systems, 3.

Components that are already standard in utility-scale projects, such as power electronics and gas conditioners
Source: BCG[Turning the European Green Hydrogen Dream into Reality: A Call to Action [(2023/10)
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

H Status of hydrogen offtake

Global: Clean hydrogen offtake agreements’

Germany/Netherlands: H, consumers’ willingness to
commit to H, contract (survey of 166 respondents)?

b (Total 7.9 Mt/year) Offtake
Jesih _
L4 confirmed
~Jp-
Before
signing
Details %A contract

unknown 43% -I
3.

Confirmed H,
offtake contrac

Question: "How long can you commit to a green hydrogen supply
contract?”

B Energy
7 Materials

49%

long-term hydrogen
contracts <5 years

2%

Only 3% are willing for

B Manufacturing
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1%
0 year <2.5year  <5year <l10year <15year :
[Sr.:ot market only] SRR
(shon) _ (Long)
N Contract period N4

Private investment remain limited as the majority of projects are short term/pilot and
itis difficult to pass on the price (off-take contracts are difficult to constrain).
Bidding by the European Hydrogen Bank to compensate for the price difference with gray hrdrogen has begun

1.Includes only projects of over 20 MW or over 2,800 tons/year production. Before signing contracts includes term sheets/preliminary agreements/heads of agreement;
2.Based on a customer survey (n=166 respondents) in the relevant sectors in Germany and the Netherlands

Source: BCG; Bloomberg NEF (as of November 2023)
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

| Status of hydrogen offtake

Globally, there are many hydrogen projects in the pipeline but only 13%
have secured off-takes. And even among projects with off-takes, only
3% have contracts lasting longer than five years, with the majority being
small-scale, short-term pilot projects. For hydrogen to become
widespread, it will be necessary to combine measures such as inflation
stabilization, energy efficiency improvement, supply chain coordination,
fixed cost improvement, and policy incentives.

In response, Europe has introduced a new policy support framework
through the European Hydrogen Bank, under which producers can
receive a fixed premium (incentive) for each kilogram of green hydrogen
produced for up to 10 years. In the first round of bidding, 132 entities
from 17 countries participated, and a total of 7 projects were selected
(3 in Spain, 2 in Portugal, 1 in Norway, and 1 in Finland). The bid prices
for the projects ranged from 0.37 to 0.48 euros/kg green Hj, with an
estimated total premium payment of between 8 million euros and 245
million euros.
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| Recent trend summary

Price pass-through : Progress
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2.Europe (EU + United Kingdom)

| Recent trend summary

In conclusion, the emphasis in Europe is on goal setting through
regulation and monitoring. Regulations are being introduced for
technologies including storage batteries, EVs, solar power, offshore
wind power, CCUS, and hydrogen. The eligibility of technologies in terms
of Europe’s net-zero trajectory is quantified through the EU Taxonomy.

The investment landscape in Europe is patchy. Progress is evident in
EVs, storage batteries, and solar power. But even in these technologies,
some companies have announced production halts, indicating a
reassessment of the balance between global market prices and
procurement costs. In offshore wind power, inflation and excessive
competitive bidding have led to a reassessment of the risk-return
equation. For CCUS and hydrogen, private investment is not progressing

due to a rise in capital costs caused by inflation and the inability to
establish off-takes.

Looking at the price pass-through situation, even in EVs, where private
investment is progressing, demand has plateaued, partly due to the end
of subsidies for EVs. The lack of low-cost EVs means that mass-market
adoption has not yet been achieved.

In this way, even in Europe, there are "fields where investment is
progressing” and "fields where it is not." In these advancing areas, it is
evident that "the target of price pass-through remains limited to the
affluent (early adopters) and has not extended to the mass market."
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International comparison of electricity price
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[ Household electricity price (2000)
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A key element in the economic equation for CN progress is electricity prices in individual countries, which have varied through time. Back in 2000, Japan
and Denmark had among the highest electricity prices in the world.

Note: Converted at $1=¥150
Source: [EA[Energy Prices |
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H Household electricity price (2010)
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By 2010, before the Fukushima disaster, the COVID-19 pandemic, and the Ukraine conflict, the gradual introduction of renewable energy began to lift
electricity prices in major European countries.

Note: Converted at $1=¥150
Source: [EA[Energy Prices |
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2.Europe (EU + United Kingdom)

H Household electricity price (2020)
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In 2020, after the Fukushima disaster and the COVID-19 pandemic, but before the Ukraine conflict, electricity prices did not change significantly.

Note: Converted at $1=¥150
Source: [EA[Energy Prices |
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[ | Household electricity price (2023)
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In 2023, after the Fukushima disaster, the COVID-19 pandemic, and the Ukraine conflict, electricity prices rose in several major European economies.

Note: Converted at $1=¥150
Source: |[EAl Energy Prices |
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2. Current status and challenges in decarbonization of the United States and Europe
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| Household electricity price (2020-2023)
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The comparison for the years 2020 to 2023 confirms that electricity prices have risen significantly in major European countries, while in Japan, which
has scarce energy resources and has been diversifying energy sources, there were smaller fluctuations.

Note: Converted at $1=¥150
Source: |[EAl Energy Prices |
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[ Household electricity price (2023)
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In 2023, we see three broad categories: countries with high electricity prices, countries with moderate electricity prices, and countries with low electricity

prices.

Note: Converted at $1=¥150
Source: [EAlEnergy Prices |
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Comparison of factors affecting electricity prices

i

Household
price: High Price: Medium Price: LOW
Increased levy/grid cost with  S+3E balance Primarily nuclear Inexpensive
renewable energy mix power generation gas prices

Thermal/nuclear power generation costsare

- 67 at similarlevels®
Electricity B Renewsble (Coal¥1 2.5 kWh, LNG:¥10,7/kWh, nuclear power¥11.5/kWh)
price energy levy 52% 41 38
(¥/kWh) Network o, 6 R
L] 10
[ Energy supply
{Power generation
+ sales)
L (2023) (2024/6) (2023)
B Lo wm
supply 6%
constitutions | ™ Renewable energy 6%
Muclear 62%
0 Thermal
R .
L (2022) (2022) {2022] (2022)

1: Result of power-generation cost estimation by power source 2020

Note: Converted at $1=¥150, and €1=¥160. For U.S., "Generation" is energy supply, and "Transmission" and "Distribution" are network costs
Source: European Commission, "Electricity prices components for household consumers - annual data (from 2007 onwards)";

EIA "Electricity explained: Factors affecting electricity prices"; Estimates based on open info by TEPCO and JEPX; IEA
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Comparison of factors affecting electricity prices

Breaking down our data, we categorize electricity price components into
renewable energy surcharges (including other taxes), network costs,
and energy supply costs. We then look at how these play out in individual
countries.

Germany has aggressively promoted the introduction of renewable
energy. It also addressed the variability of renewable energy by
enhancing transmission and distribution networks. As a result, the
renewable energy surcharge plus transmission and distribution costs
account for a significant 52% of the total electricity price.

In Japan, based on the fundamental concept of S+3E’, there has been
widespread energy source diversification, alongside expansion of
renewable energy (mainly solar). Japan has similar electricity prices to

France despite the differences between thermal and nuclear power, and
the composition of electricity prices is roughly the same.

Finally, the U.S. does not have a renewable energy surcharge burden.
The network cost level is the same as in Japan and France. The energy
supply cost is overwhelmingly cheaper, due to abundant fossil fuel
resources in the U.S. Thermal power accounts for 60% of total power
generation, similar to Japan, but the U.S. has abundant shale gas,
whereas Japan needs to import LNG, creating a significant difference in
energy supply costs.

1.S+3E refers to Japan's basic energy policy, aiming to achieve safety (Safety) as a top priority, along with energy security (Energy Security), economic efficiency (Economic

Efficiency), and environmental compatibility (Environment) simultaneously.

MUFG Transition Whitepaper 3.0

-74 -



2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

[ Historical trends of electricity prices
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. IfELllLTsmaﬂm of nuclear power generation increased dependence on fossil alternative funding sources.
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sustainability of these
measures

1. For industrial use, cap reduced from 13 cents (Nov. 2022) for 70% of the applicable previous year's consumption of companies consuming over 30,000 kW/year to 6 cents (May
2023) for 80% of them while cap of 40 cents is applied to 80% of the estimated consumption for household use (Nov. 2022)

2. Federal emissions trading price increased from €40/t to €45/t in 2024, aviation tax increased from May 2024, allocate part of revenues from 2023 offshore wind lease rights tender,
and reduced tax incentives for agricultural diesel from 2024

Source: BDEW-Strompreisanalyse; Desktop Research
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

Historical trends of electricity prices

Drilling down into the electricity price evolution in Germany, we see
prices have risen sharply over the past 10 years, and moved significantly
before and after the Ukraine conflict. As electricity prices are directly
passed on to residential consumers, the overall electricity price in
Germany and residential electricity prices follow similar trajectories. On
the other hand, industrial electricity prices have fallen since 2023
through policy support. Industry is exempt from the renewable energy
surcharge and benefits from an electricity price cap.

However, the exemption of the renewable energy surcharge has been
ruled unconstitutional, so financial resources to restrain industrial
electricity prices are secured through measures such as raising carbon
prices and aviation taxes. In conclusion, CN is a global issue. A
coordinated response worldwide is required, so rising costs in one
country do not lead to the exodus of companies or carbon leakage and
hollowing out of industry.
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2. Current status and challenges in decarbonization of the United States and Europe
2.Europe (EU + United Kingdom)

H The impact of elevated electricity prices on the industry

Corporate sensitivity on electricity prices Germany: Impact of electricity price hikes on corporate investment
Impact of electricity price hikes on investment German companies: overseas
decisions relocation/downsizing plan
83%of companies are feeling the impact 83% of companies consider elevated 32% of companies implementing or
of rising electricity price electricity prices as an impediment to planning overseas relocation or
(German Chamber of Commerce and Industry survey) their investment decisions downsizing of operations
(%) Eurapean Investment Bank survey (%) German Chamber of Commerce and Industry survey (%)

100 == Feslthat electricity
priceis increased a 3%
B Feel thal electricily
price is unchanged
T3%

75 #— Feel that electricity
price s decreased

62%
§6% g4, O'% 55%
.

— \

50
e g0 35%

1% ‘\22%

25
7% \9% 20016 20017 20018 2019 2020 20271 2022 2023
Ef*ﬂu:-d% Il Majorimpediment Mot an impediment (| Mo plan M implemented

gﬂlﬁ a01e 2020 2092 an24 B9 Oneof impediments B8 Don't know I implementing 0 Planning
The survey data published by the German Chamber of Commerce and and the same proportion believes "electricity prices are a hindrance to
Industry indicates concerns about the sustainability of financial investment decisions." Finally, 32% of industrial companies say they will
resources for the German industrial sector. Indeed, about 83% of “implement/plan overseas transfers/reductions if the situation in
industrial companies feel that "electricity prices have risen in Germany" Germany continues."

Source: DIHK; El
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2. Current status and challenges in decarbonization of the United States and Europe

3. Common issues in the United States and Europe

2. Current status and challenges in decarbonization of the United States and Europe
3. Common issues in the United States and Europe

Key takeaways from recent trends in the U.S. and the EU

The "Wall uf price pass- thrnugh
(Private investment)

The U.S./Europe that are promoting
regulation-/incentive-driven CN both
face the wall of price pass-through,
especially for new technologies that
have emission-reducing impact but
lower energy efficiency
(H;, NH;, CCS)

The barrier to passing on the costs
(The general public)

Even in EV/battery-related sectors
where private sector investments
were robust, the early adopter (the
affluent) market has hit a plateau
and reached a standstill;
the "Wall" of early majority
(the general public)

Increased investment cost due to
inflation =stagnant investment

In addition while excessive inflation
is subsiding in both the U.S./Europe,
project development costs remain
high; forcing various investment
projects to be suspended
or cancelled

The challenge of ensuring long-term predictability in investments stands as a significant obstacle
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2. Current status and challenges in decarbonization of the United States and Europe
3. Common issues in the United States and Europe

| Key takeaways from recent trends in the U.S. and the EU
Having looked closely at the policy and market environment in the U.S.
and Europe, we believe that they share some common challenges.
Europe promotes CN through a regulatory approach, and the U.S.
through an incentive and market approach, but like in Japan and other
countries, there is a price pass-through barrier, which is particularly high
for technologies that may not generate significant additional value on
their own beyond CO; emissions reductions (e.g., hydrogen, ammonia,
CCUS).

Even in EVs and storage batteries, where private investment is
progressing, the majority of those participating are affluent and mass-
market adoption is still to come. A combination of carbon pricing, policy
support, consumer awareness campaigns, and other measures will be
required to support price pass-through.

Finally, there has been an increase in investment costs due to inflation,
which is making price pass-through even more challenging and creates
an obstacle to private investment.

What is most important is enhancing the long-term predictability of
business. To achieve this, it is essential to ensure economic viability.
This requires policy support and promotion of consumer awareness and
understanding. If businesses can pass costs on to consumers based on
this increased awareness and understanding, it will enhance their long-
term predictability.
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3. Current status and challenges in decarbonization of Japan
1. Reflections on the overall energy transition

[ Evolution from Whitepaper 2.0 (2023) to Whitepaper 3.0 (2024)

Seven positive technologies being introduced to achieve carbon neutrality
- L - -~ Industrial electrification
Wind @ Power grid @ i

\ \ Hydrogen/
Solar @. Nuclear @' bio-derived fuel

Whitepaper 2.0 “,ga CCcus
(2023) -

Classification Weight

) () (@)

Electrification Renewable  Nuclear Power Battery  Low-emission Hydrogen Cccus
{Low-temp. Heat)  energy arid storage thermal Ammonia, e-methane

0 Electrification e Adjustment cost 9 Next-generation ener
Green/clean power optimization/Green adjustment 9 9y

Organize the weight and timeline of social implementation for each technology by country/region

Transition
Whitepaper 2024

Whitepaper 3.0
(2024)
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3. Current status and challenges in decarbonization of Japan
1. Reflections on the overall energy transition

| Evolution from Whitepaper 2.0 (2023) to Whitepaper 3.0 (2024)

After publishing Whitepaper 2.0, we visited Europe, the U.S., Asia,
Oceania, and Japan, confirming the progress of technology
implementation in different regions. Through our dialogues with
customers across different businesses, we had the opportunity not just
to develop a technical understanding of each technology but also to
delve deeper into how they sit in a wider context.

From our discussions, we categorized seven Positive Technologies into
three streams. We represented the development process graphically in
the below exhibits, indicating the emphasis of each region with the
thickness of arrows and adding a timeline.
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[ Energy transition process for CN

Transition

Carbon neutrality

enewable energy
(fixed offshore wind, etc.) Hydrogen ccus
] ) Ammonia, e-methane

Electrification Renewable Muclear Scaling SUPPDIT
9[ Next-generation energy ]

[Low-temp. Heat) ene;g}.ﬂ
[ Electrification ]

Green/clean power Socialimplementation
of technology

Wide-area grid H"hﬂm“” Coal—LNG transition

Power grid Battery  Low-emission | battery storageinst
Storage? thermal

é [Adjustment cost optimization/ ] Transition support A

+ Next-generation re-energy
(floating offshore wind, perovskite PV)

e + Next-generation nuclear power

L (Next-generation innovative reactor)
Stream 3 e + Next-generation grid

i - ("Watt-Bit coordination”)

b e e ’ + Carbon Neutralization of High-

New technology/risk capltal temperature Heat

« Energy Storage and Preservation: Hydrogen, Ammonia, e-Methane
« Carbon Removal and Utilization: CCUS (including synthetic fuels)

Green adjustment

Need to consider in tandem as a package

1: Including energy storage systems with renewable energy; 2: Grid energy storage systems
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| Energy transition process for CN

We categorized the technologies related to electricity and heat into three
streams. The first stream is electrification, green, and clean energy. This
involves switching energy sources to electricity and increasing the ratio of
CO.-free power sources such as renewable energy and nuclear power.
Electrification becomes one potential solution for heat sources below
200°C, including replacing heat sources with heat pumps.

The second stream is the adjustment of renewable energy variability. It
requires selecting the optimal solution for adjustment costs and optimizing
adjustment measures. Electricity must match supply (power plant output)
and demand (customer usage) at all times. This is known as the principle of
simultaneous quantity. If the quantity is not always the same, the quality of
electricity flowing through power lines cannot be maintained, leading to
blackouts. In stream 1, electrification and the introduction of renewables are
progressing. Renewables comes from natural sources, so it does not emit
CO.. But since it is derived from natural energy, the supply (power plant
output) fluctuates significantly. There are times when the sun shines, and
there are times when it does not. There are times when the wind blows, and
there are times when it does not. The quantity of electricity varies at those
times. To avoid blackouts, the fluctuations in renewables must be absorbed
and equipment is needed to adjust for these fluctuations. The adjustment
methods are diverse but include transmission and distribution, storage
batteries, and low-emission thermal power. Each method has its advantages
and disadvantages. An appropriate combination of equipment is needed
depending on the volume, duration, and location of the fluctuations.

The third stream is the demonstration of new technologies including
hydrogen, ammonia, e-methane, CCUS, next-generation renewables, next-
generation nuclear, and next-generation grids. All of these are potential

options, but it is difficult to see their economic viability at this point. A
demonstration combining policy support and private investment is required.
For high-temperature heat sources (e.g., 500°C to 600°C), it seems there are
currently no prominent alternatives other than CHP (Combined Heat and
Power) technology equipped with natural gas turbines and boilers.

We categorize the various technologies then consider the combination of
technologies with the highest quality and economic efficiency within each
category and examine the future role of finance for social implementation.

Stream 1 (electrification, clean, and green energy) includes many established
technologies, making it easier to unlock economic viability. In this area,
private investment and financing innovation will be the drivers of scale.

Stream 2 (adjustment of renewable energy variability) faces two challenges.
The first is to compare multiple investment opportunities to determine which
technology is effective. Is it transmission and distribution, battery storage, or
low-emission thermal power, or is it a combination of all? An integrated
perspective is required to examine these options. The second challenge is to
address reputational issues. To overcome with these, international financial
frameworks are needed to clearly articulate why support for certain
technologies is possible and necessary. This will serve as the foundation for
mobilizing investment and finance. The biggest challenge in transition
support is to discuss openly what everyone thinks and examine the
significance and mechanisms of providing financing in financial forums.

Stream 3 requires a framework for public-private partnerships. This reflects
the fact that new technologies will initially not be economically viable.
However, if any technology is necessary for the country, it will need a
combination of policy support and private investment.
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[ Path to promote energy transitions based on regional characteristics (image)

Transition Carbon neutrality

2050

<

Base Case

W@ @@ “

: Electrification Adjustment cost .
. 9 . 9 Mext-generation ener
H n[ Green/clean power ] [-cp'.l-rl:._at on/Green adjustme '|t] l g 9y ]

Electrification, Renewable energy’, Aholition of coal-fired LNG Hs, MHs, CCUS, e-methane
nuclear, Grid enhancement fired conversion/new construction {incl. synthetic fuel)

Focus on electrification & green energy — Diversification of options
including CCS

» Use abundant re-energy resources &nuclear power through cross-national grids
« Demonstrating ambition of early social implementation of next-generation energy
« (However, feasibility is uncertain, and options are gradually being diversified)

Focus on fossil power sources — Showing interest in green energy
+ Thermal power is a realistic option due to variable availability of re-energy and
insufficient grids
» Timeframe to achieve carbon neutrality has relatively delayed due to the increase of
power demand along with economic growth

"Combination of "various options" (all standard systems)
« A neutral stance toward technology, pursuing a variety of options
« On the other hand, the motivation for a variety of options differs among countries, as
the US has abundant resources, while Japan, Korea & Taiwan have constraints on
resources & grids, etc.

1: Including energy storage systems with renewable energy; 2: Grid energy storage systems
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We categorized the seven technologies into three streams, indicated the
emphasis of each region with the thickness of the arrows and added a
timeline to highlight the characteristics of each region.

Private investment is progressing in Stream 1 (electrification,
clean/green energy) and Stream 2 (adjustment of renewable energy
variability), while Stream 3 (demonstration of next-generation
technologies) is progressing through public-private partnerships (policy
support + private investment). The vision is to achieve CN by 2050, with
each stream intersecting around 2030-2040. For example, if hydrogen,
ammonia, or e-methane is widely implemented, it can be used to create
low-emission gas energy from surplus renewable energy or as a fuel
source to reduce emissions from thermal power plants, causing the
technologies to intersect and create synergies.

Europe is emphasizing Stream 1, advancing the energy transition. It is
promoting investment in electrification, green, and clean energy.
However, since the Ukraine conflict, there have been challenges from
patchy gas supplies and rising energy prices, leading to calls for more
realistic transitions. Some countries have also started considering the
use of nuclear power, gas, and CCS. While the importance of Stream 1
remains unchanged, the range of technologies in Stream 2 is expanding
from highly selective technologies.

ASEAN is exploring a pragmatic transition that focuses on using existing
energy sources, mainly fossil fuels. The target is to achieve CN by 2060.
The potential for renewable energy varies by country, some current
thermal power plants are new, and the residual value (remaining
investment) is high, with thermal power being the dominant energy

Path to promote energy transitions based on regional characteristics (image)

source. As the economy grows, it will be necessary to install new power
sources to meet new demand. The approach being taken is to switch
existing thermal power plants from coal to gas while developing green
and clean energy projects on a project-by-project basis.

Finally, focusing on Japan, South Korea, Taiwan, and the U.S., some
countries are considering an approach that combines various options
with a technology-neutral stance. In this context, Japan, South Korea,
and Taiwan, as island nations, have higher energy costs, due to the fact
that primary energy cannot be extracted domestically and must be
imported. Costs in the U.S. are significantly lower, due to abundant
domestic fossil fuel and renewable resources, alongside policy support.
Many companies have mentioned that they rely on the U.S.'s abundant
resources and IRA policy support to first develop technologies in the U.S.
and then export them to their own countries.
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[ (Ref) Electricity quality damage risk problems with increased wind/solar power

fault occurrence
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Disturbance of system frequency due to
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Power supply works against frequency
disturbances
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If the frequency drop continues, other Non- fluctuation
generators in operation will not be able synchronous
to operate reliably .. Not powersupply Generator dug to amount
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Source: FEPC; TDGC; Denki Shimbun; Chubu Electric Power Grid
MUFG Transition Whitepaper 3.0 -88-



https://www.fepc.or.jp/enelog/focus/vol_61.html
https://www.tdgc.jp/information/docs/2785aa13a30ecb96df84519f3c93308a03b20f9c.pdf
https://www.denkishimbun.com/sp/50923
https://www.denkishimbun.com/sp/50923
https://www.denkishimbun.com/sp/50923
https://powergrid.chuden.co.jp/denkiyoho/qa/06.html

3. Current status and challenges in decarbonization of Japan
1. Reflections on the overall energy transition

We have discussed electricity in terms of two factors: economic
efficiency and CO, emissions. A power source that is economically

rational and contributes to emissions reductions is a good power source.

However, a third concept, which we learned from electricity company
customers, is “quality of electricity”. Electricity is generated at power
plants, flows through power lines, and is used in homes and offices.
That flow is smooth when the frequency is constant. However, when the
flow is disturbed, blackouts can occur. By way of example, assume a
thermal power plant is connected to the power line. If the frequency in
the power line is disturbed, the system automatically adjusts the
rotation speed of the motor, and therefore its output, to correct the
disturbance in the line. This is called “inertia” or “synchronous power.”

(Ref) Electricity quality damage risk problems with increased wind/solar power

Next, let's assume renewable energy (solar and wind) is connected to
the power line. What happens when the frequency is disturbed while
renewable energy is connected to the power line? In short, the frequency
cannot be adjusted unless the power of the wind or sunlight changes.
Natural environments cannot be controlled, so renewable energy
sources cannot absorb frequency fluctuations. Therefore, we need
batteries, pumped storage, and perhaps thermal power plants to adjust.
This is why frequency adjustment with renewable energy is called
“adjustment” or “asynchronous power.” As the proportion of renewable
energy in the energy mix increases, frequency adjustment becomes less
effective. Thus, for renewable energy, it is necessary to understand not
only the cost of generation but also the “integrated cost,” which includes
adjustment power.
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H (Ref) Impacts of Yokkaichi momentary voltage drops incidents

Bl About the incident

« Wednesday, 8 December 2010, 5:20 AM 1
« Yokkaichi Thermal Power Station &
ﬂ (\ ﬂ Voltage Drop ﬂ ﬂ ﬂ m
r_‘_h Instantaneous voltagedrop f\
1

of 0.07 seconds ata switchgear ! UnUnU{\\J
l AR RVATAY

l 4 -
| :0.07 seconds:
ﬁ m + Voltage drops of 60% at the Nishi-Nagoya

o oy substation(15 km away), and 50% at the
A number of business At Toshiba's Yokkaichi plant ‘ ‘ : o
activities affected: production lines were g Minami-Ogaki substation(35 km away)
shut down. %+ Voltage drops of more than 60% in the
Mie prefecture : 109 Estimated ¥20bn decline 3 Yokkaichi industrial complex adjacent to the

Gifu prefecture : 37 in revenue' power station

1: The company estimates sales of this product to be approximately ¥170 bn in the January-March 2011 period, and the accident could reduce shipments (equivalent to ¥100 bn in

sales) for the two months from January to February 2011 by up to 20%.
Source: NKSJ Risk Management, ‘Business Interruption Risks Posed by Instantaneous Voltage Drops’
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3. Current status and challenges in decarbonization of Japan
1. Reflections on the overall energy transition

| (Ref) Impacts of Yokkaichi momentary voltage drops incidents

There have been several examples of the impacts of power outages. In
2010, a momentary outage occurred in Yokkaichi, Mie Prefecture. The
outage lasted only 0.07 seconds—approximately 1/100th of a second.
But it caused disruptions to production and business activities for 109
companies in Mie Prefecture and 37 companies in Gifu Prefecture.

At Toshiba's Yokkaichi plant, the production line was halted, leading to
a revenue loss of around ¥20bn. This shows the potentially significant
impact of even a momentary outage. Our daily lives and industrial
activities are reliant on electrical systems, so maintaining the quality of
electricity is a lifeline for both industrial production and our daily lives.
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Integration cost of renewable energy

Increase in integration cost due to increasein
variable renewable energy

Increased impact of integration cost

(¥/kWh)

............................................................................................................................... Environmental
19.9 18.9 costs to be added
- Integration g 42 145 13.7
: *" cost ‘ 0.1
Integration cost 2.8 10.3
Power generation costs Generation 1715 ¢ 117 107 136
(conventional power source) cost
-0.4
Power generation costs Solar for Onshore Nuclear LNG- Coal-
(variable renewable energy) business wind fired fired

Variablerenewable energyrate

= (4) (&) A @

Increased variable renewable energy =
decreased generation cost & increased integration cost

Variable renewable energy is relatively expensive when
integration costis included, even if generation cost is low

The cost of generating renewable electricity falls every year and is seen
as cheaper than other energy sources. However, the concept of
“integrated cost” is not widely recognized. When renewable energy
fluctuates, we use thermal power plants or pumped storage to cover the

Source: APU/IEEJ

shortfall. If these additional costs are taken into account, the integrated
cost of renewable energy may be higher than that of nuclear power, LNG,
and coal. More research is required to verify which combination of
technologies is most economical.
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| Estimating the integration costs of variable renewable energy deployment

Solar power Wind power

L & L &
(¥ tn/year) (¥ tn/year)

6 5.5 6

> 4.3 > ’ﬂL .

4 3.4 4 :

2.8 2.8

3 2.3 3123

2 2

1 (N/A) 1

0 0

100 200 300 400 500 600 (GW) 100 200 300 (GW)

Integration costs will rise as variablerenewable energy increases
due to the increase of battery storage costs, recharge/discharge losses,
renewable energy output curtailment and transmission line reinforcement

(Integration costs can vary significantly depending on assumptions such as the cost of solar PV, wind power and battery storage.)

Note: Converted at $1=¥150
Source: Estimates by Associate Professor Yuji Matsuo, Ritsumeikan Asia Pacific University / Institute of Energy Economics, Japan (IEEJ)
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| Estimating the integration costs of variable renewable energy deployment

Associate Professor Matsuo of Ritsumeikan Asia Pacific University in
2021 conducted a study of the integration costs of renewable energy,
and showed that as renewable energy increases, integration costs rise
proportionally, with larger and more complex adjustment facilities
needed to absorb variability in output.

These include measures relating to battery storage, charge and
discharge losses, and the cost of reinforcing transmission lines. When
variability cannot be absorbed by adjustment facilities, "output
curtailment,” which disconnects renewable energy from the power grid
at a cost, is necessary. Solar power has greater output variability than
wind power and incurs higher integration costs.
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[ (Ref) Adjustment measures for short- and long-term supply-demand fluctuations

Need to combine suitable adjustment measures depending on the length of time to adjust supply/demand

Dﬂ“}' supply/demand fluctuations WEEklysupplyfdemand fluctuations'  Annual supply/demand fluctuations
(2023/5/4) (2024/6/17-21) (FY2023)
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night when solar
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Base generated
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Solar power Solar power
generation decreases M generation
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spring due to air due to air heating
conditioning use @} use

days sunny days
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! , (Mainly used to increase output)
@ Demand response (DR) &
Adjustment Battery storage 9
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1: Indicates the weather the highest number of locations, based on the total of whether data from five locations: Sapporo, Tokyo, Nagoya, Osaka, and Fukuoka
Source: JERA; OCCTO
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1. Reflections on the overall energy transition

| (Ref) Adjustment measures for short- and long-term supply-demand fluctuations

Variability in practice means that different power sources will be optimal
at different times of day. Solar may be best during daylight hours but
must be supported during the “lighting peak” in the early evening, when
electricity usage tends to be high.

And even during daylight hours, power may vary based on weather
conditions. Solar radiation and wind conditions fluctuate not only
throughout the day but also vary significantly by season. Batteries can
of course help, but have limited capacity at present, meaning thermal
power and pumped storage are essential.
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3. Current status and challenges in decarbonization of Japan
2. Current situation: progress in Japan's policy support and corporate activities

Progress in Japan'’s policy support

A policy support framework combining P/L and B/S supportwas introduced for a wide range of techs

L]

Support type _ Support content _ Supplementaryinfo
GX economic transition bonds h “Investment strategies by sector” compiled and allocation policy for ¥13tn formulated
@ Framework dev investment promeoting measures (23n12)
Framework dey GX league/GX-ETS A "carbon credit market” establizhed, and trial emizzions trading launched (23/10)
E :llr_::lnu?:: Framework dev Basic hydrogen strategy Based on GX palicy, strategy revised with averseas markets inmind [23/6)
B - ethane B/5,P/L support Hydrogen society promotion act Legislation passed incorporating support for price differentiates! base developrment [24/5)
@ CCuUs Framework dev 9 "advanced CCS businesses® Businesses selected to start operations in ~"30 to establish business madels (24/6)
B/S support CCS business act A bill incorporating public-private roles in CCS businesses was passed [24/5)
P/L support F|xeduﬂsl'mrercu1d2 Operators for the 4 target sea areas selected ['24/3)
Offshore Acton prmm:rnngtheutlllzatmn ofsea
Wind = areas forthe development of marine Cahinet appraved a bill incorparating expanded EEZ use in anticipating of flaating
power renewable energy power generation development (24/3)
fa clllhes
Electricity generated was purchased at a fixed price or a premium linked to the market price
Solar P/L auppnn FIT'/FIP? syrstems s gt e o P " e
pOWer

B/5 support

Gl fund +GX 5C construction support

Suppert (approx. ¥470bn) secured for mass production of perovskite solar cells [24/3)

B/S support Dev/social imple support Support (approx, ¥450bn) quots secured for next-generation reactors (24/3)
h Nuclear P/L supgort Long-term decarbonized power supply Capacity revenues at the fixed cost level of decarbonized power sources are in principle
PP auction compensated for 20 years [24/1)
. Master plan for new/enhanced demestic intercennection lines published 23/3)
T Power grid BE/S,P/Lsupport !:_::Sterpl!::tf;m:fama Currently formulating requirements for construction of Hokkaido mainland interconnection
Iniercon system facilitiez (approx. ¥1.5-1_8tn)
industrial B/S.P/Lsupport Support through GX transitionbonds battery storage (¥86T 4bn)+ semicanductars (¥536bn) (23.,/12)
—ron - . Tax incentives for promoting domestic  Introduction of tax system of 10-yeartax credit for semicanductars, EVe, green steel/
Electrification  p/L support chemicals, and SAFs included in 24 tax reform ('23/12)

1. Feed in Tariff; 2. Feed in Premium

production in strategic sectors
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| Progress in Japan'’s policy support

Japan is taking a consensus-driven approach to achieving CN through
industry-government collaboration. Technology roadmaps have been
discussed for 22 fields relating to CN, and on February 10, 2023, the
government announced the GX Basic Policy. Japan'’s policies support a
wide range of technology options in the spirit of technology neutrality.

The GX policy outlines the framework for P/L and B/S support in fields
such as hydrogen, ammonia, e-methane, CCUS, offshore wind power,
solar power, transmission and distribution, and industrial electrification.
P/L support underpins business viability, and B/S support reduces the
investment burden on businesses, activating investment and finance.
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[ Policy support type for social implementation of technology

B/S support P/L support

o o e
iy opionaity I 2 TR

"Narrowing down/determining

"R&D/demonstration support” the technologies” after the Long-term support for
for new technologies demonstration "scaling”
Q Hucla;lrnew establishment i
Q *Nuclear fusion/ high - / Nextgeneration |
temperature qas-c_:mled cce Beﬁ:::feﬁ]m
reactor, etc. EV
Q Q (61 fund?) ) (F/S suppart’) (Taxcredit)
“ : ! J 'Idenftlfy' _ AR, Promising
Seeds of ) . "ecaling” Battery storage
o F Perovskite PV _) scaling (Production techs
technologies (Gl fund?) technologies , . infrastructure scalin
Fixed offshore wind devel ) caling
Q = J Low-carbon hydrogen (FIP9) g’"
g : Q and its derivatives
Flaating offshare wind {plu:udpm?Wnl
Q (Gl fund®) J :

o ©

¥ 2tn (Gl fund?)

(%13bn)*

¥20tn (GX economic transition bonds [NEW financial resources..?

($133bn)* ¥1 301 (private investment)
($867bn)?

1. Support for Feasibility Study; 2. Green Innovation fund (NEDQO's program to support research, development, and demonstration projects);
3. Feed In Premium (Renewable energy feed-in tariff premium subsidy system); 4. Converted at $1 = ¥150
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Policy support type for social implementation of technology
The required policy support varies depending on the maturity of the

business. Through dialogues with government and industry
representatives, we categorize these into three main categories:

First, R&D/Demonstration. Technologies that are not yet established but
have potential are unlikely to be economically viable, so a long-term
framework for nurturing development through public-private
collaboration is required. Examples include new nuclear (e.g., nuclear
fusion, high-temperature gas reactors), next-generation solar power
(e.g., perovskite), and floating offshore wind power. These have
attracted B/S support through the GI Fund.

Next is the stage where the technology is proven to be effective, and
actors are determining the viability of scaling up. It involves large-scale
pilots and prioritization of regions to verify scale and economic viability.

This is referred to as the “technology narrowing stage”, with CCUS,
hydrogen, ammonia, and e-methane among current candidates. We
have seen B/S support (feasibility study support) for CCUS, as well as
P/L (price gap compensation) and B/S support (infrastructure support)
for hydrogen and ammonia.

Finally, the scaling stage. For technologies where the demonstration is
complete, and economic viability is established, private investment and
financing are activated to achieve scaling. Examples include fixed-
bottom offshore wind power, next-generation semiconductors, EVs,
storage batteries, and the restart of existing nuclear power plants. P/L
support and B/S support are provided to act as boosters for private
investment.
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[ Investment promotion through GX economic transition bond (allocation of ¥13tn policy support)

Funding sources of ¥20tn secured, with

Investment incentive of #1330 allocation of ¥13tn announced thereof

Investment from measures through GX economic transition bond (draft)

Target sector Public/private investment (Total >¥150tn) Government support (Total ¥20tn scale)
(¥ tn) (¥ tn) (¥ mim) (¥1n)
Manufac Steel 13

17,844
(Total of 4 areas)

turing  Chemicals  }@=s 1.8

Paperpulp fo
Cement

Transpor Automabiles
tation battery storage
Aircraft o Fea

Living Living
et Resource circulation
Semiconductors

Mo open info

Japan has announced that at least ¥150tn of investment and financing bonds called “GX economic transition bonds.” In December 2023, ¥13tn
will be required over the next ten years to realize GX. To achieve that, was allocated to energy, manufacturing, transportation, and housing
¥20tn of GX support has been announced, raised through government sectors.

Source: METI
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[ Tax credit for promoting domestic production in strategic sectors

In Japan, a framework for P/L support with tax measures has beenintroduced

Overview of tax credit ("Production Tax Credit") Key points in applying tax credit
£ @ Semicon ;‘lﬂ':cundumnr 28~45nm equivalent ¥16k /sheet  Cost Tﬂnmblnatmn with conventional initial
= " : . :
= 45~65nm equivalent ¥13k/sheet investment support is possible
rar)
m i
o 65~90nm equivalent ¥11k/sheet 1'"”'5'
=25 [ “-wle.st_
= Q0nm or more ¥7k/sheet ment
Power Si{current gen) ¥6k/sheet
SIC/GaN (next gen ¥29/sheet
R I [... ...g ...J S Up to 40% of Lgng-term support
. X corporate tax
Analog Image censor ¥18k/sheet be deducted for 10 years
semiconductars Can be dedaucte
Other ¥4k/sheet .
@ Electric vehicle ete. EV/ECY Y¥ADOk/ unit
Light EV/PHEV Y200k unit
€) Green steel (including blast furnace—electric furnace , Tax credit support
aFeie X200 tan
conversion) |
T r s Tt G - _ . Timeline
o :i‘_lr:;nriE:-';;F'r:ﬁﬂg';c;”c;l?i;;nthEt'C’ bic-beaed raw ¥50k/ton The plan must be In case of a deficit, tax credit can
.................. T AN WS PSS approved by the be deferred for up to 4 years until
e SAF ¥30/liter end of March 2027 returning to profitability
Japan is also considering introducing a “P/L support (production tax and SAF. To promote GX and strengthen industrial competitiveness,
credit)” that is similar to the IRA. Target sectors include strategic Japan is also exploring support measures beyond the conventional
industries such as semiconductors, EVs, green steel, green chemicals, framework while benchmarking policies from other countries.

Source: METI
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H Progress in private sector dialogue and collaboration

Discussions to move jointly toward CN started from initiatives at individual companies /
industrial complex units to initiatives at each regional unit

Individual Collaboration .

Chl.lky'ﬂ (Chl.lbl.-l} companies between companies Hokkaido

Energy transitions in : : in each complex idemitzn || NEC NTT Attracting new industries

industries / power ane Cilpapen || yocens || JAPEX . .

i mee ( BLHH g EEEREE S nddng e s o
such as in Yokkaichi, Chita, AR “atae || TEPEO [ pictine | .

and Hekinan EEE 0 ang EH L o | energy potential
; BEmsE Al
AEH 18

Setouchi I — Niigata

Industrial structural

transformation through (E.g. of located Industrial structural
collaboration with tenﬂ?nals companies) TSI HCET T2

and complexes in Shunan [T i existing assets in Miigata,
' Chuetsu, Joetsu, etc.

Mamilata, Mizushima, etc.

Kawasaki
3 e o>
K}'US"IU |Np.[:{. | [comma gl I::;r;;u h:.um {K_Elhln}
Building a semiconductor  [psaacas N = = Industrial structural
- = transformation through
supply chain with re-energy [ fswes e el ransjormation throug
potential o |auha | ~Cer ) Taree collaboration with terminals
TEROO ™ m T_.'.;Ie.'uln_.'gﬂ :in_;-n1:1 ] and Cﬂmplﬁxfﬁ
£ ro— concentrated
Companies are also considering action to strengthen their Chukyo, Setouchi, and Kyushu, where councils are being established to
competitiveness, including aggregated investment at regional level. discuss optimizing regional complexes.

Discussions are starting in areas including Hokkaido, Niigata, Kawasaki,
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Direction of CN realization in the shipping

Start of the application of international price pass-through and direction of CN realization in the shipping industry

Price pass-through cases

industry
"Transporttargets” (CN through value chain)

in the shipping industry
Ocean Network Express(ONE)

Operators| « Launched in 2017 by integrating the regular
(Share- container shipping business of 3 JP
holding shipping companies
ratin} NYHK Line Mitsui OSK Lines|| Kawasaki Kisen
(38%) (31%) Kaisha (31%)
Started to request for price pass-through to
customers as "EU-ETS surcharge”
from Jan 1,2024, since the shipping industry
m i EU-ET
Method "beca e sul::-j.e.ct t::- U | S
of price FuelEU Maritime" to be introduced from
"Transport fuels" (CN of the shipping industry itself) pass- Jani,2025
Tow =ero through | fwith regional regulations being introduced,
Carbon Carbon globally unified system like IMO's is required
Fuels e ' EUEIS ,f « Carbon taxes on the shipping need to be
LNG/LPG lodiese ydrogen : A :
/ Bio/blue/green methanol Ammonia etc. reinvested within the industry
e-methane
Source: ONE (1/2); ONE (2/2)
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The global shipping industry is seeing significant changes in response
to global energy transitions.

First, the types of cargo are changing. As the world shifts toward cleaner
energy, shipping is moving from fossil fuels to new energy sources such
as hydrogen, ammonia, and CO,. Ammonia ships are already operational,
and research and development are underway for hydrogen and CO;
carriers.

Second, the fuel powering ships are evolving. Traditional heavy fuel oil
is being replaced by LNG, LPG, methanol, biofuels, and eventually
ammonia and hydrogen, as efforts to develop low-emission fuels
progress.

Third, shipping companies are preparing to pass on the costs of
emission regulations. From January 2024, the EU began charging for
emissions costs under the EU Emissions Trading System (EU-ETS). The
upcoming FuelEU Maritime Regulation is also expected to further
increase costs, affecting both imports to and exports from Europe.
Many companies are negotiating with customers to pass on these costs,
and it seems the surcharge has been relatively well accepted. However,
there are significant administrative burdens, including emissions
calculations and contract revisions.

Start of the application of international price pass-through and direction of CN realization in the shipping industry

As a global industry, shipping requires unified international rules. Some
argue that instead of region-specific cost pass-throughs, the
International Maritime Organization (IMO) should lead efforts to create
global standards. There is also a call for emission surcharges to be
reinvested in the decarbonization of the global shipping industry,
something not currently guaranteed under the EU-ETS system.

Finally, the EU-ETS only applies to European routes, and companies that
do not operate in Europe may not be fully informed. To avoid excessive
administrative burdens, global collaboration between the public and
private sectors may be needed to create a streamlined mechanism to
cost-effectively reduce emissions.
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[ Progress in refining technological options

Floating offshore wind

A coalition of 14 companies "FLOWRA™ Hydrogen ccus
has been established to reduce costs & Ammonia, e-methane
risks and develop common foundational iy
technologies
' LNG conversion Low-carbon thermal

"ANGEAZ" promotes support for energy
transition in Asia, including low-carbon
natural gas and LNG

Demonstration experiment of fuel
ammonia substitution (20%) conducted

- at JERA's Hekinan Thermal Power
Station

e-methane introductior

"e-methane coalition" promotes global
market creation and trading of
e-methane

A

A demonstration unit of the next-
generation, high-efficiency H, production
technology "SOEC" has started
operations at the Takasago Hydrogen
Park

1: Floating Offshore Wind Technology Research Association; 2: Asia Natural Gas & Energy Association
Source: FLOWRA; Mitsubishi Heavy Industry; JERA; Tokyo Gas; Asia Natural Gas & Energy Association
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Progress in refining technological options

Leading companies in Japan have made considerable progress in the
three streams discussed above. For example, in Stream 1 (electrification,
green, and clean energy) 14 companies established the "FLOWRA"
consortium to develop floating offshore wind power. In Stream 2, the
adjustment of renewable energy variability, power utility JERA in April
2024 piloted fuel ammonia conversion at the Hekinan Thermal Power
Station. Additionally, ANGEA, in which Mitsubishi Heavy Industries
participates, launched a framework for discussions to support the

introduction of natural gas and LNG in the Asian region, based on the
premise of maximizing the introduction of renewable energy.

In Stream 3, next-generation energy, Mitsubishi Heavy Industries in April
2024 started operating a demonstration unit for high-efficiency
hydrogen production technology "SOEC" at the Takasago Hydrogen Park.
Osaka Gas and Tokyo Gas launched the e-NG Coalition, advancing
collaboration for the utilization of e-methane to reduce gas emissions.
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H Recent initiatives formation trends for gas transition

Private companies are forming coalitions across borders, pooling technology and funding to
aim for emissions reduction. It is necessary for governments to endorse these initiatives

ANGEA (Asia Natural Gas and Energy
Association)

e-NG Coalition ("e-methane coalition)

e-NG Coalition ANGEA(Asia Natural Gas and Energy Association)
Name, . TES (Belgium), Tokyo Gas, Osaka Gas, Toho Name, « JERA, Mitsubishi Heavy Industry, Nikki, Chevron
composing Gas, Mitsubishi Corp., Engie, Sempra composing (U.S.), ExxonMobil (U.S.), Santos (Australia),
SRl I Infrastructure Net Zero (U.S.), Total Energies L iles BP(UK), others
(France)
Purpose . Fpn:necl by ei:_:!ht global campanies in Mar 2024, Purpose + InOct 2021, t‘he establishment of ANGEA as a
of aiming to realize a CN society through global of private initiative was announced to support the
establishm expansion/adoption of e-methane establishm introduction of low-carbon natural gas and LNG,
ent ent aimed at supporting Asia's energy transition
1. Efforts to increase global awareness of e- 1. Support for decarbonization efforts for Asian
methane and promote market countries where energy demand is increasing
creation/transactions
Activity 2. Policy advocacy activities such as efforts Activity
overview towards global certification and greenhouse gas  overview
calculation rules, in cooperation with companies
and organizations related to e-methane supply
chain

Source: Tokyo Gas; Asia Natural Gas & Energy Association
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Recent initiatives formation trends for gas transition

Among private sector cross-border initiatives, the e-NG Coalition
involves companies from Japan, the U.S., France, and Belgium. In Japan,
Osaka Gas, Tokyo Gas, Toho Gas, and Mitsubishi Corporation are
participating. ANGEA involves companies from Japan, the U.S,

Australia, and U.K. Mitsubishi Heavy Industries, JERA, and JGC are
participating from Japan.

These global initiatives bring together technology and capital to support
pioneering technologies, verifying their effectiveness and impact and
helping create international frameworks to boost recognition and
expand technology utilization. This effort will provide a strong
foundation for future global carbon credit trading. It is crucial that
governments endorse these private-sector initiatives, linking them to
larger movements.
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H Key players in industrial transformation for investment expansion

To date In the future

Materials Q O 0O Q Q (
Manufacturing i _-D Semicon manufacturing () {
equipment . equipment Q Q
Manufacturing = g Semicon- ( Q \) ‘Battery ()
! ey . u.
Components | ductor Q storage Q ! >I>
Final @ gm o M Onshore /g Silicon |
products | 6 LCD TV () G wind ‘ type solar | >[>
Demand Q Q Q Q Q Q
____________ Small-scale distributon © Large-scale concentration
Individual supply chains nptimizati-:}n ® Overall supply chains connection
Manual manufacturlng {craﬁsmanshlpj £) | Digital manufacturing (automation/ autonomy)

What is certain is that Al/digital technologies will advance, and the need for decarbonized power sources will increase.
Now is the time to accelerate the creation of a collaborative systems while each companies continues to refine its own
approach
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Many of the efforts toward CN will enhance Japan's industrial
competitiveness. For example, as an island nation, Japan can accrue
benefits from proactively establishing international initiatives and
promoting international cooperation while acting domestically to
achieve CN. Emissions reductions, price pass-through, and expanding
technology optionality are common challenges that require global
cooperation.

Japan’s industrial concentration and reinvestment is also relevant. Until
now, material production, manufacturing, and demand have been
handled by different companies at each stage. Segmented competition

Key players in industrial transformation for investment expansion

has built the supply chain. In the future, Japan must face two mega-
trends: population decline and resource scarcity. With that in mind, it
may make sense to consider aggregation at regional or industrial levels,
investment in aggregation sites, and connecting the entire supply chain.
We need more endeavor to promote efficiency through digital
manufacturing, reduce personnel costs, and stimulate domestic
demand. Economic prosperity will create a foundation for price pass-
through for CN. Industrial clustering, large-scale investment, capturing
the entire supply chain, and digital manufacturing will be key concepts
for the future.
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

Household retail electricity

Estimated changes in household retail electricity prices with H, power generation
(Case of replacing the equivalent of current domestic thermal power generation with H, power generation)

(¥/kWh)
1.6 \

[ Renewable-energy levy e B6.5
Transmission & 35
Distribution 9.4

I Sales cost + margin 40.9 38.0 _
(estimated) T- N 4.4
Whalesale electricity ; o
price (energy Other 12.4 —4 2 {-¥§gﬁMh 380

tcost)y | om0 1 oo L - »
procurement cost) 12.4 % Thermal 8.0 {23142%#}:th55%} 65%)

Current electricity prices (as of Jun '24) Electricity prices after introducing H,

+ Contract; TEPCO,
metered light B, 304

= Monthly power
consumption: 350 kWh

+ Wholesale electricity
price: JEPX spot

Assumption

(Avg for Jun '24, Tokyo) |

[ Thermal power generation 1[e Only the equivalent of

ratio in Japan: 65%
+ Coal: 30.8%(2022)
- LNG: 33.8%(2022)

thermal generation
replaced by hydrogen
« Hydrogen power
generation unit price:
¥52/kwWh (hydrogen
price; ¥100/Nm?)

[+ No change before/after

introducing hydrogen
except for wholesale
electricity prices
(energy procurement
costs)

‘Family of 4!
1350 kWh/ |
imonth

Industrial burden

(595)

¥14,309/month

(¥40.9/kWh = 350kWh/month}

{5155

¥23,270/month

(+¥8,960)

$60)

(¥66.5/kWh = 350kWh/month)

Note: In calculation, figures are rounded to the first decimal place. 1: Converted at $1 = ¥150

Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI
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Estimated changes in household retail electricity prices with H, power generation

(Case of replacing the equivalent of current domestic thermal power generation with H, power generation)

As discussed in this paper, price pass-through is a significant challenge
facing industries at almost every stage of CN technology development.
One way to characterize it is through the example of replacing thermal
power with hydrogen. First, it is helpful to understand how electricity
prices work in Japan. In 2024, the household price of electricity was
¥40.9/kWh, which we can divide into four elements: The first is the
renewable energy surcharge of ¥3.5/kWh (green). The second is
transmission and distribution charges (network costs) of ¥9.4/kWh. The
third is regulated recovery costs of ¥15.6/kWh, and the fourth is energy
procurement costs (wholesale electricity prices) of ¥12.4/kWh,
accounting for 30% of the total.

Breaking down energy procurement costs, thermal power is ¥8.0/kWh,
and others are ¥4.4/kWh. So, what would happen if the ¥8.0/kWh
thermal power cost were replaced with hydrogen at ¥100/Nm3
(hypothetical value)? Japan's thermal power plant capacity is 129 GW,
with a generation volume of 652.8 bn kWh. If this is replaced 100% with
hydrogen at ¥100/Nm?3, the cost rises from ¥8/kWh to 52 yen/kWh. This
would increase energy procurement costs by 4.2 times and the retail
electricity price by 1.6 times (¥40.9/kWh to ¥66.5/kWh). The burden on
a typical household would rise from the current ¥14,309 per month to
¥23,270.

This calculation only considers the burden of energy procurement costs.
It does not consider supply chain maintenance costs or other expenses.
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

H Scenario for Hydrogen replacement impact estimation: current/future power supply mix

-
H, & fuel — = \Nuclear
NH, \Hyd ro
Thermal 30-40% 0il, etc.
+CCUS \
& Nuclear Renewable
Coal
Renewable
LNG
2050 (Reference values from the discussions 2022 (result)
on the 6th Strategic Energy Plan) )
If the expected scale of future H, If all current thermal power generation
adoption (10%) s realized, what will (65%) is replaced with H, power generation,
happen to electricity prices? what will happen to electricity prices?
As of 2022, thermal power in Japan accounted for 65% (34%+31%) of ammonia, assuming a total of 10% substitution. This 10% highlights the
total power generation. The Sixth Energy Basic Plan envisions reducing importance of securing technology optionality for fuel replacement,

thermal power generation and replacing fuel with hydrogen and CCUS, and nuclear power.

Source: METI(1/2); METI(2/2)
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

| Estimation of the impact of hydrogen replacement (additional household burden)

S

Current:

ﬁ Assumed electricity consumption 350kwWh/month
— (Assumed for a household of 4)

¥14,309/month (¥/month) Hydrogen price (¥/Nm?3)
Hydrogen 30 50 100 200 300
Replacement scale  \  Jlacement (¥16/kWh) (¥26/kWh) (¥52/kWh) (¥104/KWh) (¥156/kWh)
@Basecase 100% | +¥113 +¥A77 +¥1,387 +¥3.207
ettt v 50% | + ¥57 +¥230 +¥694 + ¥1,604 +¥2,514
[ 10118 kwhiyear | 20% +¥23 + ¥95 + ¥277 +¥641 +¥1,005
©Refscenario 100% +¥730 +¥3,082 + ¥8,960 +¥20,718 +¥32.475
(65% of power
supply mix) 50% | + ¥365 +¥1,541 + ¥4, 480 + ¥10,359 + ¥16,237
[ 652.88 kihyyear ) 20% +¥365 +¥616 +¥1,792 +¥4,144 +¥6,495
©O0Oneplant 100% +¥8 +¥33 + ¥06 + ¥222 + ¥349
bl 50% | +¥4 +¥17 +¥48 +¥IN +¥174
1GW
7B kWh/year ] 20% | +¥2 + ¥7 +¥19 + ¥44 +¥70

Looking again at scenarios for hydrogen conversion, we see that
different assumptions produce a range of household prices. For an
average family of four using 350 kWh per month, the current monthly

1: Total output of coal- and LNG-fired power generation in Japan as of April 2023
Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI (1/3); METI (2/3); METI (3/3)

{Estimated only for fuel price difference. Does not include equipment

and other costs related to replacement)

burden is ¥14,309. Assuming a range of hydrogen conversion rates, we
can calculate a range of additional costs.
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3. Current status and challenges in decarbonization of Japan

3. Challenges: impact on electricity prices with the introduction of hydrogen

| Example of monthly consumption expenditure

Type of consumption

Monthly consumption expenditure

Hobbies/ Gym member- (Lack of exercise—
beatify / ship fee ¥13,000 (month) positive expenditure)
personal High-grade (Beauty—
preference cosmetics ¥30,000(1 bottle) positive expenditure)
Food & Coffee at CVC ¥3,000(¥150/cup = 20 days)
beverages ,

Lunch ¥10,000(¥500/time x 20 days)

Electricity price
(Current + H, replacement impact)

¥23,270 (= ¥14,309 + ¥8,960)"

People tend to be governed by habits
While electricity price increases are hard to accept, people willingly pay for these segments

Very few people would be happy to hear that electricity prices are set to expenditures such as gym memberships or cosmetics. Thus, we should
increase, even if it means lower carbon emissions. However, the expect that achieving real change will require tackling habits that have
additional amounts payable is often not so different from normal daily formed over a long period.

1: Assuming a hydrogen price of ¥100/Nm3 and the replacement of all thermal power generation
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

| (Ref) Regional differences in the fluctuation impact by electricity prices

inr

Mo o
13 172992 i
M a0

i o 1014
1508105 104 10 04 s "-"f‘m - Prices indexed by prefecture with
T2z gy, the national average as 100

10100100 100 ag .,
Rl T T T, a6 a6
ik
B4 B4 94

e T s s e e e e e e e

j Relatively high l.=.Ii.=.=.‘:tr|l.‘:|t~},-r price burden |

T e e e

colder regions |

14

@ i = z E A
: = =4 | 2 z F
In Japan, there is no unifiehclluleﬂlhé'clilt'ﬁgiﬂ/'"b'f'ihc':ﬂehIéé'rlaés the country. Instead, household expenses, making these areas more vulnerable to electricity
prices vary by region. Areas with higher electricity demand tend to have price fluctuations. Ensuring stable electricity supply and minimizing
higher prices, especially in regions with extreme temperatures—either price volatility, especially during severe weather, is crucial to
very cold or very hot—due to increased air conditioning needs. In colder safeguarding the safety of residents in these regions.

regions, utilities (including electricity) make up a larger portion of

Source: The Nikkei; Statistics Bureau, Ministry of Internal Affairs and Communications of Japan
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

[ Brands offering high added-value products / services

High brands supporting a pleasant price
pass-through (high function?)

RE Et

Type of business Examples of brands offering high added value

Fashion I BURBERRY Apple Sony Nestle
: ] (Electric (Electric (Food &
Beauty/cosmetics I (Fashion) l I b
Consume appliance) appliance) everage)
i Electric appliances | CHANEL Nokia Nikon Unilever
. (Fashion/Beaut {Electric (Electric (Household
Food & beverage/household items e appliance) appliance) items)
Accommodation I Google Bloomberg Adobe
Food & beverage heverage I (IT/saftware) (IT/software) {IT/software)
SR Telecommunication | Microsoft Meta Aitbnb  Vodafone
Acco I i-
IT/software I (IT/software)  (IT/software) [ datir::;& (Te Eq;tl:ir;.:;um
We tend to spend “feel-good” money on fashion, beauty, electronics, dissatisfaction. Revisiting this habit, or closely aligning price pass-
accommodation, food, communication, and IT. However, there is no through with services from high-value-added industries where we
sentiment associated with electricity costs. Essential services are already make feel-good expenditures may be an effective antidote.

sometimes taken for granted and electricity price rises lead to

Source: Climate Group RE100
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

[ | Estimation of the impact of the hydrogen replacement in Japan (additional social cost)

{Estimated only for fuel price difference. Does not include Assumed annual electricity consumption 1.01 tn kWh
equipment and other costs related to replacement) (Total domestic power generation in FY2022)
social oo (3
GDP*: ¥558tn (¥/month) Hydrogen price (¥/Nm?3)
Hydrogen 30 50 100 200 300
g sl o T (¥16/kWh) (¥26/kWh) (¥52/kWh) (¥104/kWh) (¥156/kWh)
@) Basecase 100% "{mg’:{'
{1 D%nfpnmr 1.;02“1 e ST T SSS—S—S " TR R,
| 10118 kWhiyear ] 20% 001% 10.05%)
1 +¥2tn +¥91tn i +¥G0tn +¥94tn
@Refscenario | 100% | oo (e . @ew  Gory  (oew
supphfmpix] 50% +¥11n +¥41in +¥13tn i +¥30tn +¥47tn
(0.2%) (0.8%) (2.3%) (5.3%) (8.4%)
[ 1296W? J 20% +¥0.4tn +¥721n +¥5tn  Referto]  +¥12tn +¥14tn
652.88 kiWh/year (0.1%) (0.3%) S (0.9%) _the later (21%) (3.4%)
+¥20bn +¥0.7tn +¥0.3tn _Ppage | +¥1tn +¥1tn
E:;plgzt 100% (0.004%) (0.02%) (0.05%) (0.12%) (0.2%)
Supplymbo 50% +¥10bn +¥50bn +¥07tn +¥0.3tn +¥1tn
(0.002%) (0.01%) (0.02%) (0.06%) (0.1%)
( 1GW ] ED% © #¥5bn #¥20bn  4¥O07tn #¥01tn  4¥02tn
. TEkwhsyear (0.007%) (0.003%) 0.01%) (0.02%) (0.04%)

Of course, other scenarios are possible. For example, the government may bear some of the cost of transitioning. This would be where the government
fully covers the cost of hydrogen replacement. For example, if hydrogen is priced at 100 yen/Nm? (52 yen/kWh) and Japan replaces 20%, 50%, or 100%
of its thermal power with hydrogen, the cost increase to the Treasury would amount to 5 trillion yen, 13 trillion yen, and 26 trillion yen, respectively. This
is equivalent to 1-5% of Japan’'s GDP of 558 trillion yen.

1: Total output of coal- and LNG-fired power generation in Japan as of April 2023
Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI (1/3); METI (2/3); METI (3/3); Cabinet Office of Japan
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

H (Ref) Japan’s GDP map by industry

Primary industry [H, ¥100/Mm?, ¥52/kWh additional cost]
H;replacement 20% —  +0.9%
Secondary industry H; replacement 50% »  +2.3%

FY2022: Nominal GDP ¥ tn (%) Tertiary industry H, replacement 100%—  +4 6%

Finance/insurance | Other service
Government
public affairs 25 (5%) 22 (4%)
Wholesale/retail R&D, advertising Other 29 (5%)
80 (14%) 51 (9%) manufacturing
<zl ] Industrial
Education -
19 (3%) machines
Communications/ 17 (3%)
broadcasting/IT
77 (5%) i
Automobiles
fships Iran/steel
| Medical, insurance, ) 14 (2%)
HE; SE;;;E nursing care Construction

Transport/
46 (8%) EE) Pnsfﬂl Electricity,

ACCOMmo-
g daticn/
as, water food& |

26 (5%) e @ | 19(2%) |everages
q(2%)

Cozl/oilfgas 0.4(0 1%}
An amount of 1-5% of GDP is equivalent to the value generated by segments such as communications, transportation, finance, education, and
automobiles. Stakeholders across the Japanese economy must consider whether this is a price worth paying, given that there is an imperative to

achieve CN. Options must be maintained as options, scaling must be pursued as scaling, and there must be consideration of policies and financial
support that align with the maturity of the business and the development status of the technology.

Note: Names of each economic activity are based on the Cabinet Office's classification of economic activities, focusing on representative economic activities
Source: Cabinet Office
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

H Implications of 1GW of electricity

Electricity demand Electricity supply

122l Electric power required to convert one 100= 0= Equivalent to 1 Hekinan Thermal Power

ClEEe - Lail plast furnace to electric furnace
furnace)

S eGE Station Unit

1GW=1 unit
<,

(Capacity factor 80%
7,000 GWh/year)?

ﬂ 1GW=1 unit

| Hyperscale ot comter 2enw B e e
sE1-le i (~40 data centers in operation in Hokkaido) VTEELENE (Units 1-7 total)

ol el el ool ped owk omd e pwh pmd — =

o ped ool pud ped ped ped ped pnd ped 1GW=40 h .IGW.] plEI’ltS
ol e pooh pod pech ool opd ped pnh pwd I : (Capacity factor 80%
wid il pod pd ol o e e el ocations

— 7,000 GWh/year)?

Df-fshurewmdturbme[]unn)wMW
(Avg scale of areas in Rounds 1-3: 0.5GW)

4+ 4 4 4 4 1GW=100 units

(Capacity factor 40%
a4 444 3,500 GWh/year)?

F‘IEIDICILISSEITIICD Cetorplm
(1~4 buildings)

gl 1GW=1 location (0.6GW)

Semicon-
ductor

1: The average value of 9 sea areas, excluding the offshore area of Goto City, Nagasaki Prefecture (floating offshore wind), is adopted
2: 1GW x 24h x 365days x 80% = 7,000GWh; 3: 1GW x 24h x 365days x 40% = 3,500GWh
Source: JERA; TEPCO; The Denki Shimbun; Nippon steep; Softbank; The Hokkaido Shimbun; METI (as of May 2024)
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

| Implications of 1GW of electricity

Below, we gather some examples of demand and supply to understand what 1GW means in practical terms:

On demand: On supply:
1. When a blast furnace in the steel industry is converted to an 4. A large thermal power plant, which currently has a 20%
electric arc furnace, the electric arc furnace requires 1GW of ammonia replacement, generates 1GW per unit.

power, equivalent to one furnace.
5. A nuclear power plant also generates 1GW per plant. Offshore

2. Forty hyperscale data centers collectively require 1GW of power. wind power (1GW) is equivalent to 100 turbines.

3. A major semiconductor factory has a demand of approximately
1GW.
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

[ Japan's initiatives and progress (progress and stagnation)

- Progress

- Stagnate

CN policy approach overview Progress toward social implementation of CN tech

Policy support Price pass-through

eI
development

Private e

The general
public (Majority)

The affluent
(Early adopter)

[ Approach] investment

Consensus-driven X
public-private collaboration
(multi-industry collaboration)

. Industrial
T4 electrification

(battery storage/EV) Small but steady

e Investment progress in
[Purpose] promotion policy introduction
. by GX Economic
Achieve GX (G reen Transition Bonds
Transformation) announced

« The goal is to address
climate change, improve

Limited scale of implementation,
and full-scale reach to consumers is

L — . still to come
energy self-sufficiency/ ﬁgé:jlatmn _
industrial competitiveness _ Studying L tozs
db P : @ cCCcus investment h_'m concrete
an oost economic promotion policy Investment

growth

~ Investment

romotion policy

y GX Economic

Transition Bonds
announced

 projects are still

to come
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3. Current status and challenges in decarbonization of Japan
3. Challenges: impact on electricity prices with the introduction of hydrogen

N Japan's initiatives and progress (progress and stagnation)

In summary, Japan is taking a consensus-driven approach to CN
through industry-government collaboration. The policy support
framework is secured through GX economic transition bonds, and
support frameworks are being developed in areas such as
electrification, solar power, offshore wind power, and hydrogen.
Japan’s policy also incorporates P/L support, B/S support, and their
combination.

Policy implementation is about one year behind the U.S. and Europe
and the effects are still being measured, but the development of
support frameworks is progressing smoothly. Private investment is

also beginning to progress in storage batteries, solar power, and EVs.

CN requires both the CN goal (vision) and business viability (reality). To
achieve the vision for CN, it is essential to (1) expand technological
options (optionality). Within these options, pursuing business scale
requires (2) ensuring long-term business predictability and economic
viability. To enhance long-term business predictability, it is crucial to
provide consumers with the right information and promote (3) end-user
awareness and understanding regarding cost pass-through.
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4.Points for further discussion

4. Points for further discussion

H Challenges in approach for CN faced by each country/region

« Promoting CN technology through

consensus-driven public-private
partnerships

« Facingthe barrier to price pass-
through

Consensus-
driven

[ Goal-driven 1

= Promoting CN technology with a goal-
oriented approach by first defining the
target and then planning backward

« Facing the barrier to price pass-
through

How to
overcome the
barriers to price
pass-through
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4 Points for further discussion

| Challenges in approach for CN faced by each country/region
Globally, countries are facing the same challenges in pursuing their CN
goals, despite slightly different approaches in each region. Europe tends
to focus on regulations and targets, the U.S. on incentives and markets,
and Japan on industry-government collaboration (consensus-driven),
and these variations play out in the specific ways countries are
proceeding. Differences in language and legal frameworks also have an
impact. Still, the common goal remains unchanged. Looking ahead, we
believe the world will require mutual respect for each other's
approaches, careful peer analysis of other countries’ use cases, and the

willingness to apply lessons learned to domestic policies, as well as
share domestic successes with the world.

Whether goal-driven or consensus-driven, the implementation of new
CN technologies comes with a high cost burden and a price pass-
through barrier. The ultimate question is how to overcome this barrier
through international cooperation.
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4 Points for further discussion

H Energy transition process for CN

Carbon neutrality

/i o Stream 1
Renewable energy
@- (fixed offshore wind, etc.) Hydrogen ceus

Electrificati Renewabl Mueles |‘ Ammaonia, e-methans
2L 1an MW 2 uciear
e Sealingsupport 9 [ Next-generation energy ]

Electrification
Green/clean power Socialimplementation

% of technology
Stream 2 iti
Wide-area grid enhancement!  Coal L NG transition

Power grid Battery  Low-emission | battery storage installation
Starage: thermal

(2) Adjustment cost optimization/
Green adjustment

Transition

+ Next-generation re-energy
{floating offshore wind, perovskite PV)

! + Next-generation nuclear power
i . {Next-generation innovative reactor)

Stream 3 e + Mext-generation grid
i r ("Watt-Bit coerdination”)
o =t + Carbon Neutralization of High-
New technology/ risk capital temperature Heat

- Energy Storage and Preservation: Hydrogen, Ammonia, e-Methane

« Carbon Removal and Utilization: CCUS (including synthetic fuels)

]Transitic—n support

Meed to consider in tandem as a package

CN technologies relating to electricity and heat are categorized into absorption and adjustment to achieve renewable energy variability and
Stream 1 for electrification/clean and green energy, Stream 2 for Stream 3 for the social implementation of next-generation technologies.

1: Including energy storage systems with renewable energy; 2: Grid energy storage systems
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4 Points for further discussion

[ Types of financing to achieve the transition

—mm.ng_@ Soalabliy

|.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*

Risk capital for - : .
P Transition support . Scaling support
New technology :
Financial support to prove / Based on technology neutrality, : Financing to expand profitable
improve various new technologies : narrow down through economic :  clean power businesses
+ Gl Fund : rationality while maintaining + Project finance/leasing for
« CfD (Contract for Difference) for : reputation . renewable energy business, etc.
fuel transition, etc. - Selection of most economically .

: viable mix of technologies from a

reputation management  :

L
AEEEE I EESESEEEEEEEEEEESEEEEEEEEEEEEEEEEE A"

3 neutral standpoint :
Risk Reputation management :
T A | T e : ()
6 A mnpetrtwtiness & Demand generation P “Ii w)
Public/ S llaborati Private-led
private role : Public-private collaboration - (financial institutions)

- Government-led
ﬁﬁ I (Regulation & incentives)
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4 Points for further discussion

Types of financing to achieve the transition

Based on the classification of Streams 1 to 3, we can consider the
nature of policy support and finance. In the first stream, government-led
policy support frameworks (B/S support and P/L support) are effective.
In Japan, the Gl Fund (B/S support), price gap compensation for
hydrogen and ammonia (P/L support), and infrastructure support (B/S
support) are driving technology development. In the next stream, private
finance is supporting scaling. Various financial products such as project
finance and leasing are available. This is where private financial
institutions can ramp up their involvement.

There is also a need for transition support. Stream 1 and Stream 2
technologies complement one another, enabling emissions reduction
and the maintenance of electricity grid quality. In Stream 2, there can be
benefits in seeing different technologies as a single integrated
proposition in terms of financial support, as they are all adjustment
measures and are thus comparable. In this scenario, efficiency and price
determine optimal capital allocation. This may be best achieved through
industry-government collaboration.
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4 Points for further discussion

| Types of finance for gas transition

Transition Jarbon neutrality

Continuous use ‘ . Natural Gas

- What would it take for gasto
be internationally recognized
as a transitional gas? (need

Fuel-replacement @ Hz.Ammu ' fl;rtlt;ler cm:icretizlatilfn 'J
: of the word "no lock-in gas'
Invest- plan e-methane e
ment &

« What needstobediscussed
inthe international financial
arenato maintainour
reputation?

financin : iti
g With a CCS plan ‘ .: ;;‘1"5“'““3'
. : :
Time limit/ m g o \d
phased out plan _ %

Need to jointly tackle through
public-private partnerships

Need to discuss within the international financial community:
"Can you finance a gas project?”
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4.Points for further discussion

Types of finance for gas transition

Another point is reputational issue. The shift from coal to gas and low-
emission thermal power is seen by some as a realistic transition, while
others see it as a lock-in. It is crucial to discuss at international
financial initiatives to ensure that financing can be provided for

necessary transitions in a country or region without facing reputational
impact.

Taking the specific example of the judgements required, switching from
coal to gas reduces CO; emissions by 65% but does not achieve zero
emissions. Perhaps hydrogen can replace it or CCS could be added. It
may be possible to limit its use in some way. By considering these and
other options regularly, we might find a path to financing. Judgements
will probably be best made collectively and internationally, so that the
overall approach is refined.
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H Significance of forming consortiums for natural gas transition

Private x Private & Government x Government collaboration

« Form consortiums to consolidate domestic and
international funds and proprietary technologies

« Convertemissionreductions to monetary value and
transfer them between countries

ﬂ (Examples)

e-NG Coalition ANGEA

Contribute to emission reductions in

each country and convert to monetary
value

Count emission reductions
of eachcountryto NDCs

+ Reflect private x private transactions (= international
transfers of emission reductions) in each country's
& inventory for NDC(endorsed by government x
Tt government)

Source: Tokyo Gas; Asia Natural Gas & Energy Association

» Endorse private sector's

reselling initiatives of
emissions reduction with
bilateral/multilateral efforts
by governments

Reflect cross-border
emissions reductions by the
private sector in national
inventories for NDCs

Create a foundation for
global-scale trading for
environmental attributes /
carbon credits
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4 Points for further discussion

| Significance of forming consortiums for natural gas transition

It will be important for governments to endorse private-sector initiatives
such as the e-NG Coalition and ANGEA through collaboration among
industry players, government, academia, and finance. Suppose
companies from countries A and B successfully implement low-
emission technology in country A with combined technology and capital,
and the emission reduction effect in the form of environmental
attributes is purchased by a company from country B in a private
transaction.

Could the emission reduction effect be reflected in country B's GHG
inventory for NDC instead of country A's? Or vice versa? By advancing
private sector initiatives, governments can lay foundations for the global
trading of carbon credits in future.
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4 Points for further discussion

H Matching power supply and demand using integrated Watts-Bits

Case study: To meet data demand in the metropolitan area,
where should a 100% renewable energy-powered data center be constructed?
Watts-focused (electric power) Bits-focused (communication)
Datacenter
HEET:E‘HE ("Large data Renewable
9y accumulation”) energy
Watts Bits

(electric power) {5 (communication)

Datacenter
i ("High-speed data processing”)

Data demand Data demand

Integration of Watts-Bits from the perspective of quality and economic efficiency
Optimization and diversification of means to transmit power (power to food/agriculture)

Source: TEPCO PG (2024/7)
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4 Points for further discussion

An electricity company customer told us a story about the merits of
integration based on Watts and Bits, or Watts-Bits. With demand for data
centers expected to rise in the future, we expect to see a rise in demand
for renewable energy. Therefore, the question is how to connect the data
center's demand location and the renewable energy generation. One
approach is to connect the renewable energy power plant and the data
center’'s demand location through electricity transmission lines.

Matching power supply and demand using integrated Watts-Bits

This is the idea of transporting electricity. Another approach is to install
the data center next to the renewable energy power plant and transport
data through communication networks from the data center. This is the
idea of transporting data by communication. Whether to transport
electricity or data, effectively advancing GX requires an integrated
perspective to determine the optimal choice between watts and bits.
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4 Points for further discussion

| Global discussion on blended finance

Financing approaches for each business stage of CN technology

i .
T ) Senior loan

Profitability

A :
Escaping a
low-growth to
scale

Profitable phase

(Afterthe FirstLoss)

Slow growth with
sovereign risks even after
reaching the profitable
phase

Timeline

- :
i) Mezzanine loan

o) Junior loan

@ Equity

@ First loss taker

Unprofitable phase
(Loss making)

Deficit in the initiation
phase of the business

Foreign grants

Electricity prices

Domestic taxes

Corporate efforts

3SU3S MOLIBU 3U] Ul 30UBUI} PapUa|g

9SU3S peoiqay} uladueuly papua|g

Financing
businessesin the
profitablephaseis
underdiscussionin
the international
financial sector+++

«++Discussionson
how to supportthe
businessesin the

unprofitablephase
should be proceeded
overothers

MUFG Transition Whitepaper 3.0

-139 -



4 Points for further discussion

Global discussion on blended finance

To achieve multilateral financial cooperation globally, it will be essential
for governments, financial institutions, and private investors to
collaborate in creating a mechanism for capital intermediaries to
access difficult-to-reach countries and projects. In this way, projects in
higher-risk countries can access investment. The key is to combine
government financial institutions as first-loss takers with equity from
investors, and junior, mezzanine, and senior financing in a multilateral
collaboration. In short, we believe that blended finance can play a critical
role.

However, it is also important to focus on the fundamentals. Financing a
red-ink project will only increase the red ink. First, there must be a
mechanism to turn red ink into black ink, then apply financial leverage.
It is important to separate these two. Turning red ink into black ink may
involve considering subsidy frameworks (non-repayable funding) at
home and abroad, implementing price pass-through through of
electricity prices and taxes in the project country, or introducing
mechanisms in addition to corporate technological innovation and cost
reduction efforts. It is essential to consider these mechanisms in
conjunction with the broad concept of blended finance.
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4 Points for further discussion

| Finance types by business development phase

‘ o 2 (3 @

Development(early) Development(later) Construction Operation start
Business « Initial survey & route « Feasibility study + Financing ) « Operation &
development selection o « Approval & licenses « Site construction maintenance
h « Land/site acquisition » Detailed design + PJ management + Operation cost
phase negotiation (technology specific) |  « Inspection & test bearings
« Community = Supply chain/ | run « Technology risks
consensus procurement « Cost/quality compensation
- Financing plan dev plan preparation management - Stranded asset
« Prep for approval & response
e 1 0 S S ——
[ T+ Totalcostforecasting Total costdetermination
A W Private sector [Complexity of the Capital Stack|
irl\"E.‘StI'I"IEI'It . INCreases
&financing | Senior loan

| Mekzanine loan

b

|

Cost size : |
Juniof loan |

|

|

@ Equity from investd
Equity from developer

Gpvernmental support

... .CAPEX support i Support for differential cost

0 FS support ! OPEX support N

(Timeline)

L . Developer . Operator ———*
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4 Points for further discussion

Finance types by business development phase

In blended finance, the capital stack determines the blend allocation.
This requires participants to categorize projects by stage—early
development, late development, construction, and operation start—with
the capital stack growing as the stages progress. Initially, governmental
organizations take the capital risk, for example through subsidies.
Afterwards, the investor pool expands, with new levels of the capital
structure added. Finally, when operations begin, the baton is passed to
pension funds, life insurance companies, and other long-term stable
investors with low capital costs.

The skill of financial institutions lies in the art of blend allocation, but in
the early development stage, developers usually start the project by
conducting investigations, securing routes, obtaining permits, and
determining what business to implement. As the work progresses and
the burden of assessment costs increases, the investor pool expands.
The capital stack gradually grows over time.
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4.Points for further discussion

H (Conclusion) Recap on the purpose of this Whitepaper

The purpose of this Whitepaper is to startthe discussions on some of the important
agendafor the international financial community with some space for consideration (rather
than reaching to conclusions)

@ How can the transition technologies be financially supported?
~(with wide options)

(2) How can the business without economic viability be supported?
~ (role of financial institutions for scaling)

@ Are the individual roles of policy support and private investment well
""" understood by technology stages?

In advancing these discussions, it is essential to objectively measure direct impact of
decarbonization and to identify new values
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4.Points for further discussion

(Conclusion) Recap on the purpose of this Whitepaper

To summarize, regardless of the policy approach in each region, we
find that the price pass-through barrier is a global issue. Some
technologies appear to be attracting private investment while others
are not. Inflation stands as a barrier to investment and this is a
common challenge in all countries.

Next, financial support is required depending on the project stage, with
the role of financial institutions varying depending on the stage. Most
importantly, we find that to advance transition support, frameworks
that lack clear language should be thoroughly discussed through
international cooperation. Key questions for market participants:

1.

Based on local/regional characteristics and from a technology-
neutral perspective, what kind of transition support is required
to achieve CN? Specifically, under what conditions can financial
support be provided for the transition from coal to gas and low-
emission fuels?

How do we support projects that lack economic viability? How
do we combine policy support, subsidies, private efforts,
domestic price pass-through, and consumer awareness to
support projects through international cooperation?

Are the appropriate choices being made by comparing the
technologies across and within different categories rather than
looking at each technology individually? In adjusting renewable
energy variability, what combination of storage batteries,
transmission lines, and low-emission thermal power is most
effective and economical? Should we send electricity through
transmission lines or send data through communication
cables?

Most importantly, it is crucial to know how much CO, we are
emitting, how much CO; we are absorbing, and whether
emission reductions are being achieved. To support these
endeavors, the space industry may provide technology that is
helpful (see next chapter).

These challenges must be recognized by everyone involved and
addressed step by step so that collaborative solutions can be found.
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4.Points for further discussion

Objective and neutral data
with traceability
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4.Points for further discussion

N Objective and neutral traceable data

As technology advances, space use/ satellite technologies have led to
value creation for many ground-based businesses
(Space industry £ Space equipment industry (rocket/satellite manufacturing, etc.))

Agriculture,

forestry and
fizhenes

‘ﬁj
LA

Telecommiu-
nicatigns

Finance

Satellite J
data

Dizacter
_,-'""\I
.-;4'7-\]
A
AT
e Muobility
Trading

New valuecreation via
visualization using
satellitetechnologies

Bindiversity S

o
Howmuch GHG is being

@) Reduced?

@) Emitted?

@j,- Absorbed?

The space industry has the potential to solve ground-level business rights, mobility, real estate, and biodiversity. Satellites can also help

challenges.

Indeed,

satellite

environments are already providing solutions in energy, agriculture,

data

and data

communication

companies gauge greenhouse gas

reductions,

emissions,

absorption.

forestry and fisheries, construction, administration, trading, human

and
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4.Points for further discussion

| @Visualization of "Reduction”

= N¥K... (¢) MUFG

Reduction of GHG emissions in the shipping
industry (introduction of NH, vessels)

= Transparently communicate company's
decarbonization initiatives to its stakehclders making
full use of objective observations

C
NH, ratic O:

emissions

] Satellrte

%} 0%

@'Drone ?

Measurlng . BHC
instrument

--=ﬁ

MH,; fueled vessel @
Among examples of space use cases, NYK and MUFG are piloting a
system to monitor the correlation between ammonia substitution ratios
and CO; emissions when ship fuel is replaced with ammonia. With EU

Environment of the shipping industry

« Europe introduces a charging system
ahead of others (EU-ETS surcharge)
Q » Shipping companies start requesting
price pass-through to customers
External Q @
|
factors yn
EU-ETS! started to EEXI regulation® in
include shipping IMOZ?, and CII
industry system* introduced
« GHG emissions rely on self-reported
A fuel consumption from each shipping
¥ company, leaving room for
= improvement in objectivity
Issues fﬁ\ GHG emissions
Shipping Fuel @ Coefficient
industry consumption

ETS taxation on the horizon, satellite data has the potential to reduce
the time and effort required for shipping companies to calculate
emissions but also support objectivity.

1.European Union Emission Trading Scheme; 2. International Maritime Organization; 3. Energy Efficiency Existing Ship Index; 4. Carbon Intensity Indicator;
Source: Collaborative demonstration of Nippon Yusen, Nagoya Electric Works, Shimizu Corp., ArkEdge Space, Sunflame, and MUFG

MUFG Transition Whitepaper 3.0

-147 -



4 Points for further discussion

| @Visualization of "Emission”

‘ GHG emission monitoring of LNG plants/pipelines

« Linking Japan's core large satellites with small
commercial satellites from overseas to (1) wide-area
observation and (2) pinpoint observation

(Z)Understand leaking details
with pinpoint observation

(13 Identify leaking points with the
wide-area observation

In an example of utilizing satellite data to measure how much
greenhouse gas is being emitted. SDS, Mitsubishi Electric, GHGSat, and
MUFG are currently conducting a project to monitor methane leakage
from LNG plants and pipelines, potentially allowing for early
identification and fixing of leaks. Moreover, utilization of satellite data

1. Measurement, Monitoring, Reporting and Verification; 2. Oil Gas Methane Partnership

£os L @

= hanges o tie Mo (GHGSAT

(¢) MUFG

Trends in methane emissions management

&

» International discussions/initiatives
underway to manage methane
emissions in LNG value chain

External UN®& "’i\ f‘%
factors S )\,
MMRV' framework cnlliggf";:?:n in
i 2
In OGMP=2.0 etc. LNG value chain
« Earth Observation is attracting global
Py attention including COP28 as one of the
& objective observation methods
= + Need for Japanto actively participatein
lssues building a mechanism based on

international collaboration

has been highlighted at the United Nations Framework Convention on
Climate Change (UNFCCC) Conference of the Parties (COP), with Japan
asked to contribute to global framework development by presenting
international use cases for satellite data.

Source: Collaborative demonstration of Mitsubishi Electric Corp., SDS, GHGSat, MOE, JAXA, and MUFG
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4 Points for further discussion

H ©Visualization of "Absorption"

XA (@) MUFG

""'-———-——"‘"'

‘ Observation of CO, absorption by forests

Incorporation of satellite data-based evaluation into

the carbon crediting systems

« Measure forest CO, sequestration using satellite data
= Result in generating highly reliable carbon credits

C0. absorption is estimated by the increase in tres
volume (= tree trunk = height = coefficient)’

Step f |

G0, absorbed is directly measured by abserving
the fluorescence resulting fram photosynthesis

Lightaf
phatosynthiesis
ohseried

&40
Generate carbon credits through a transparent process
thatcombine Step1 and 2

[F)
3
3
1
g

il

There are also examples of satellite data being used to study absorption.
JAXA and MUFG are working together to measure the amount of CO;
absorbed by forests. Step 1 measures how much CO; tree trunks absorb

« Various crediting systems exist around
the world
Q « Greenwashingrisk exists due to
presence of various evaluation methods
External to identify the sequestration amount of
factors CO,
% Fg, J=OLYwy I
':/ ;’erﬁéeddﬂarhnn g
e tandar -
A FERES STANDARD ':E% Jc M
« Useful to incorporate satellitedata
A~ based on objective observation into the
¥ existing evaluation methods of the
= carboncrediting systems
Assumed
solution

by monitoring the volume of trees. Step 2 measures how much CO; tree
leaves absorb by monitoring photosynthesis.

1. The underlined items were observed using satellite data. MUFG was commissioned by JAXA to conduct [ Demonstration project on forest carbon credit calculation using satellite
data (FY2024-2025) (Collaborative demonstration by SDS, Mitsubishi Electric, Archeda, Forest Value, and MUFG) 2. Prepared in cooperation with Mitsubishi Electric and SDS based on

Maxar's satellite data
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4 Points for further discussion

H Outcomes from satellite use
Present Future
~N
© e
. Manual/self-reporting Satellitedata
Monitoring (Wide area, efficient, objective)
Evaluation of Crediting systems do not Satellitetechnology may be
GHG reduction, have a unified added as oneof the
emission, evaluation method common "measuring
absorption methods”

Use of satellite data
brings transparency to
CN initiatives and
economic value
Cnntr;?ute to
the creation of
fairmarkets

e O
(= Stimulate
investment/financing
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4 Points for further discussion

| Outcomes from satellite use

In addition, various initiatives for carbon credits are emerging globally.
And companies face potential risks, such as greenwashing. Objective
monitoring of CO, absorption by satellite data may be one way to
minimize those risks.

The benefits of satellite data can also be seen in more objective, broader,
and less labor-intensive monitoring—presenting the potential to become
the global “standard”. By objectively “visualizing” how much CO; is
being emitted, reduced and absorbed, it can boost the transparency of
CN initiatives, potentially leading to the creation of a fairer market. From
the perspective of cross-industry collaboration, ground industries can
work with the space industry to comprehensively address ground
challenges and devise new solutions.
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4 Points for further discussion

[ Sustainability is the ultimate accountability

"Own perspective” "Perspective from above” "Perspective fromthe universe”

= =

~how to work to the front
ine field {human rights)

[

[Perspectives to holdinthemed-to long-term]

[Conventional perspectives] [Perspectives now required) - : - .
It was enough to satisfythe customerin front by Required to position the com as part of a large iiﬂ';gei:?_l E:Slmu|HJE§;\§H:BT‘:]{1§I:1EU?§;1:.‘:L:ll
considering price, quality, and service only forthe  supply chain and take an integrated view of the environment anp:dﬂgap betuiueen rich}:'a:c Door, etc '

company and the direct business partners environment by overlooking on a global scale

Raise perspective/viewpoint, and use the sustainability frame (emissions, climate change, circular economy, biodiversity, human rights, etc.]l
as a lens to capture the business in a three-dimensional manner, in pursuit of ultimate accountability
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4.Points for further discussion

Sustainability is the ultimate accountability

Finally, a reflection on what sustainability really means. Through our
work on the MUFG Transition Whitepaper, we have understood that
sustainability is about being self-sustaining, which means fulfilling the
ultimate accountability of where we stand in the movement of society
as a whole and what we are doing and/or trying to do right now.

In the past, MUFG and many of our customers have focused on
immediate business partners and have constantly compared the prices,
quality, services, and differentiation of services and products with
competitors. However, we have learned that we must zoom out. How
much GHG is being emitted by the supply chain we belong to? As
emission reduction efforts progress, with circularity gradually coming
into consideration, are our company'’s actions aligned with the supply
chains of the future? Can we imagine the impact on working conditions
(human rights) at the end of the supply chain and on natural capital
(biodiversity)? By using the frameworks of climate change, the circular
economy, human rights, and biodiversity, we may be able to view our
business three-dimensionally. Climate change, human rights, and
biodiversity are not separate topics; they are lenses for viewing our
business and ourselves.

Zooming out even further, we can see the entire earth. On a global scale,
as we consider how to share and coexist with limited resources, food,
and population, there is an increasing need for international cooperation.
By zooming in and out, we can balance abstraction and solidity. And
sustainability is the lens that enables us to fulfill the ultimate
accountability and ensure that our business endures.
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4.Points for further discussion

We speak In
"UNITED LANGUAGE"
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Appendices:

1. Estimation of the impact of hydrogen replacement

Appendices: 1. Estimation of the impact of hydrogen replacement

| Structure of hydrogen replacement impact estimate

Calculation Iogic Valuesin parentheses are for hydrogen at ¥100/Nm?

Details of eachitem

8
B . _
- Price difference o . Assumed that the hydrogen price is proportional
Asgg;tllgggl before & after aﬁ:ﬁ:;‘;&igﬁi t Zﬁ:;‘:g;gﬁgﬁg to hydrogen at ¥100/Nm? — ¥52/kWh
replacement From METI (Jun 2019)
(¥26tn/year) & (¥25 60/kWh) l (¥37.97/kWh) (¥52/kWh)
Thermal power Ratio of "LNG/coal(-fired) power generation” or
r N p " "power generation with 80% operation of 1GW
gener[aﬁé;r; ratio plant" to annual power generation in Japan (2022)
From METI "Energy White Paper 2024 (Jun 2024)
& Electricity Electricity Average JEPX contract price
— wholesale price wholesale price {Jun. 2024_Tokyo)
[¥12.37/kWh) (¥12.37/kWh)
o Nuclear/ 100% —E
renewable energy ratio
(35%)
T Annual power Total amount of electricity generated in Japan in
— generation Fy2022
(1T10.6B kWh/year) From METI "Energy White Paper 2024" (Jun 2024)
Additional Price difference (Same asil] in the social cost estimate)
household burden before & after
(+¥8.960/month) r(gglﬁﬁgﬂefnﬁm
¥14.309/manth
{current) + ¥8,960/ %Ommy electricity 350kWh/month (assumes a family of 4)
manth [additional) CDI‘ISUI‘I"IDHDFI
=¥23.270/month (350kWh/manth)
Source: METI(2019/6). "Energy White Paper 2024" (2024/6); JEPX HP
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Appendices:
1. Estimation of the impact of hydrogen replacement

Estimated change in retail electricity prices for industry with hydrogen power generation

(Case of replacing the equivalent of current domestic thermal power generation with H, power generation at ¥100 /Nm?)

Retail electricity for
industry (¥/kWh)

I Renewable levy

Wheeling Charge 38.0
I sales cost + margin 4.4
{estimate)
[ Wholesale electricity
Price (energy ~ POEASRRN ] q t_f"!E:'I"_ 12.4 4 . 2?: 33.6
procurement cost) Thermal | g 44

Current electricity prices (as of Jun 2024) | Electricity prices after introducing hydrogen

« Total: Industrial electricity
prices as of 2022 (IEA)

+ Wheeling Charge: Average unit
price for extra-high-voltage
supply

+ Wholesale electricity price: EPX
spot (Average for Jun 2024,
Tokyo)

ratio in JP: 65%
- Coal:30.8%(2022)

Assumption - LNG:33.8%(2022)

+ Thermal power generation

+ No change before/after
introducing hydrogen except
for wholesale electricity
prices (energy procurement
costs)

= Only the equivalent of
thermal generation replaced
by hydrogen

» Hydrogen power generation
unit price: ¥52/kWh
(hydrogen price: ¥100/Nm7)

Industrial

¥13.34mm/month

(¥26.7/kWh = 500MWh/month)

burden

¥26.14mm/month(+¥12.8mm)

(¥52.3/kWh = 500MWh/month)

Note: Figures are rounded to the first decimal place
Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI; IEA
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Appendices:
1. Estimation of the impact of hydrogen replacement

| Estimation the impact of hydrogen replacement (additional industrial burden shown by increased amounts)

Assumed electricity consumption of 500MWh/month
(a factory size of hundreds of workers)

Industrial hurde. @

Current:¥13.34mm/month (¥/month) Hydrﬂgen price (¥me3)
- Hydrogen 30 50 100 200 300
Replacement Size  repiacement  (y16/kwh) (¥26/KWh) (¥52/kWh) (¥104/kWh)  (¥156/kWh)

ggir::al 100% +¥1.04mm +¥4.4mm +¥12.8mm +¥29.6mm @ +¥46.39mm
(65%' of power
supply mix) 50% +¥0.52mm +¥2.2mm +¥6.4mm +¥14.8mm +¥23.2mm

129GW
LW-B““ kWhWEﬁ'] 20% +¥0.21mm  +¥0.88mm  +¥2.56mm  +¥5.92mm | Gl

ﬁgf,fgg:;, 100% | +¥0.0lmm  +¥0.05mm  +¥0.140mm  +¥0.32mm  +¥0.5mm

supply mix)
: 1GW 50% +¥0.0lmm  +¥0.02mm  +¥0.07mm  +¥0.16mm  +¥0.25mm
[ 7B kWh/year ]

20% +¥0.002mm  +¥0.01mm +¥0.03mm +¥0.06mm +¥0.1Tmm

(Estimated only based on fuel price differences.
Does not include equipment and other costs related to replacement)

1: Total output of coal- and LNG-fired power generation in Japan as of April 2023
Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI (1/3); METI (2/3); METI (3/3); CAOQ; IEA
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Appendices:
1. Estimation of the impact of hydrogen replacement

[ Estimation the impact of hydrogen replacement (additional industrial burden shown by increased rates)

Assumed electricity consumption of 500MWh/month
(a factory size of hundreds of workers)

Industrial hurd. @

current:¥13.34mm/manth (%) Hyclrug en |'.'|I'I ce (* !ng)
. Hydrogen 30 50 100 200 300

Replacement sizeé repiacement  (y16/kwh) (¥26/kWh) (¥52/kWh) (¥104/kWh)  (¥156/kWh)
Thermal 100% +8%

power

65%ofpower | 1 e E BE—

supply mix) 50% +4%

r© 12.gGw ] e —

652 8bn kWh/year 20% +29%

One plant

(1% of power 100% +0.1%

supplymix) |

( 16W 50% +0.04% +0.2% +1% +1% +2%

7B kWh/year ]
20% +0.02% +0.1% +0.2% +0.5% +1%

(Estimated only based on fuel price differences.
Does not include equipment and other costs related to replacement)

1: Total output of coal- and LNG-fired power generation in Japan as of April 2023
Source: TEPCO (1/2); TEPCO (2/2); JEPX; METI (1/3); METI (2/3); METI (3/3); CAOQ; IEA
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Appendices:2. Comparison of electricity prices by country

International comparison of factors affecting electricity prices
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[ Space 1: Comprehensive definition of the "space industry."

The intersection between the space equipment industry and various sectors on Earth creates value,
and the sum of these intersections constitutes the "space industry.
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Space 2: Overview of the Space Industry
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| Space 3: Maximizing the Potential and Impact of Spaceports
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N Space 4: Solving Social Issues through the Utilization of Satellite Data
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| Space 5 : Consideration for Industrialization

Japan'sstengths sl -
| Integrating Information through Dialogue with Diverse Stakeholders to Build a Foundation
for Industry-Government-Academia-Finance Collaboration

~ We speak in “UNITED LANGUAGE” ~
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| Abbreviations and acronyms

ANGEA Asia Natural Gas & Energy Association FCV Fuel Cell Vehicle

ARCHES Alliance for Renewable Clean Hydrogen Energy FDIs Foreign Direct Investment

bn billion FIP Feed in Premium

B/S balance sheet FIT Feed in Tariff

CAPEX capital expenditure FLOWRA Floating Offshore Wind Technology Research

cCS Carbon Capture and Storage Association

CCUS Carbon Capture, Utilization and Storage F/S feasibility study

CfD Contracts for Difference GDP gross domestic product

CHP Combined Heat and Power GHG greenhouse gas

cll Carbon Intensity Indicator Gl Green Innovation

CN carbon neutrality GX Green Transformation

COP Conference of the Parties HEC hybrid electric vehicle

CRMA Critical Raw Materials Act HH2H Heartland Hydrogen Hub

CSRD Corporate Sustainability Reporting Directive ICE Internal Combustion Engine

DAC direct air capture IJA Infrastructure Investment and Jobs Act

dev development IMO International Maritime Organization

DOE U.S. Department of Energy IRA Inflation Reduction Act

ECB European Central Bank ITC Investment Tax Credit

EEXI Energy Efficiency Existing Ship Index JAXA Japan Aerospace Exploration Agency

ESPR Eco-design for Sustainable products Regulation LNG liquefied natural gas

ESRS Europe Sustainability Reporting Standard MACH2 Midwest Alliance for Clean Hydrogen

EU European Union METI Ministry of Economy, Trade and Industry

EU-ETS EU Emissions Trading System mm million

EV electric vehicle MMRV Measurement, Monitoring, Reporting and Verification
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NCEAP
NDC
NZBA
NZIA
OEM
OGMP
OPEX
ONE
PHEV
PJ

P/L
PNWH2
PPA
PTC
SAF

tn

UK

UNFCCC
Change

us.

New circular economy action plan
Nationally Determined Contribution
Net-Zero Banking Alliance
Net-zero industry act

original equipment manufacturer
Oil Gas Methane Partnership
operational expenditure

Ocean Network Express

Plug-in Hybrid Electric Vehicle
project

profit and loss

Pacific Northwest Regional Hydrogen Hub

power purchase agreement
Production Tax Credit
Sustainable aviation fuel
trillion

United Kingdom

United Nations Framework Convention on Climate

United States
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| Glossary

CO,
GW
GWh
H2

kW
kWh
MTPA
MW
MWh
NHs

carbon dioxide
gigawatt

gigawatt hour
hydrogen

kilowatt

kilowatt hour

million ton per annum
megawatt
megawatt-hour
ammonia
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https://www.enecho.meti.go.jp/committee/council/basic_policy_subcommittee/2024/055/055_004.pdf
https://www.tdgc.jp/information/docs/2785aa13a30ecb96df84519f3c93308a03b20f9c.pdf
https://www.tdgc.jp/information/docs/2785aa13a30ecb96df84519f3c93308a03b20f9c.pdf
https://www.fepc.or.jp/enelog/focus/vol_61.html
https://www.denkishimbun.com/sp/45183
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Abbreviated Company Names  Official Company Names

Adobe
Aera

AGC

Air Liquide
airbnb
Ajinomoto
Apple
Archeda
ArkEdge Space
Asahi Kasei
Asrc
Avangrid
BASF
Battelle
Bloomberg
BMW/Mini

BP

BURBERRY
Carbon Capture
Central Glass
CHANEL
Changan

Chevron
City Water, Light & Power
Cosmo Oil

Adobe Inc.

Aera Energy LLC

AGC Inc.

L'Air Liquide S.A.

Airbnb, Inc.

Ajinomoto Co., Inc.

Apple Inc.

Archeda, Inc.

ArkEdge Space Inc.

Asahi Kasei Corporation
ASRC Energy Services, Inc.
Avangrid, Inc.

BASF SE

Battelle Memorial Institute, Inc.
Bloomberg L.P.

Bayerische Motoren Werke
Aktiengesellschaft
BPp.l.c

Burberry Group plc.

Membrane Technology and Research, Inc.

Central Glass Co., Ltd
Chanel S.A.

Chongging Changan Automobile Company

Limited

Chevron Corporation

City Water, Light & Power
Cosmo Energy Holdings Co., Ltd

Abbreviated Company Names

Official Company Names

Daimler

Denso

DKS

Duke Energy Indiana
ENEOS

Engie

Entergy

Epri

Eversource energy
ExxonMobil

Fervo

Fiat Chrysler

Ford

Forest Value

GAC

Geely

General Electric
GHGSat
GM/General Motors
Google

Great Wall

HEPCO

Honeywell UOP
Hyundai

Idemitsu

INPEX

Mercedes-Benz Group AG

Denso Corporation

DKS Co., Ltd

Duke Energy Indiana, LLC

ENEOS Holdings Inc.

Engie SA

Entergy Corporation

Electric Power Research Institute, Inc.
Eversource Energy

Exxon Mobil Corporation

Fervo Energy Company

Stellantis N.V.

Ford Motor Company

Forest Value Inc

Guangzhou Automobile Group Co., Ltd.
Geely Automobile Holdings Limited
General Electric Company

GHGSat Inc.

General Motors Company
Alphabet Inc.

Great Wall Motor Company Limited
Hokkaido Electric Power Co., Inc.
Honeywell UOP Inc.

Hyundai Motor Company

Idemitsu Kosan Co., Ltd

Inpex Corporation
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Abbreviated Company Names  Official Company Names

ION Clean Energy
Iwatani

JAPEX

JERA

JFE Steel

Jianghuai Automobile (JAC)
JR-East

JX Nippon Qil&Gas
Kaneka

Kao

Kawasaki Heavy Indust.
Kawasaki Kisen Kaisha
Kia

Kyocera

Kyushu Elec

Lehigh Hanson

Linde Group

Lion Chem

Mahindra & Mahindra
Maxar

MAZDA

Meta

Microsoft

Mitsubishi & Co
Mitsubishi Chem
Mitsubishi Corp
Mitsubishi Electric
Mitsubishi Electric Corp.
Mitsubishi Gas Chem

ION Clean Energy, Inc.

Iwatani Corporation

Japan Petroleum Exploration Co., Ltd
JERA Co,, Inc.

JFE Steel Corporation

Anhui Jianghuai Automobile Group Co., Ltd.
East Japan Railway Co., Ltd

JX Nippon Oil & Gas Exploration Corporation
Kaneka Corporation

Kao Corporation

Kawasaki Heavy Industries Ltd
Kawasaki Kisen Kaisha Ltd

Kia Corporation

Kyocera Corporation

Kyushu Electric Power Co., Inc.
Heidelberg Materials US, Inc.

Linde plc

Lion Chemical Co.,Ltd.

Mahindra & Mahindra Limited

Maxar Technologies Inc.

Mazda Motor Corporation

Meta Platforms, Inc.

Microsoft Corporation

Mitsubishi Corporation

Mitsubishi Chemical Group Corporation
Mitsubishi Corporation

MITSUBISHI ELECTRIC CORPORATION
MITSUBISHI ELECTRIC CORPORATION
Mitsubishi Gas Chemical Company Inc.

Abbreviated Company Names
Mitsubishi Heavy Industries
Mitsubishi Materials

Mitsui OSK Lines

MTR CARBON CAPTURE
Nagoya Electric Works
National grid

Navajo Transitional Energy
Company
NEC

Nestle

Nikki

Nikon

Nippon Steel
Nippon Yusen
Nissan

Nokia

NTT

NYK Line

Ocean Network Express(ONE)
Oji paper

Orsted

Osaka Gas

OW Ocean Winds
Oxy

Rapidus

Renault

Resonac

Rhode Island Energy
Saibu Gas

Official Company Names

Mitsubishi Heavy Industries Ltd
Mitsubishi Materials Corporation

MITSUI O.S.K.LINES,LTD.

Membrane Technology and Research, Inc.
Nagoya Electric Works Co., Ltd

National Grid plc

Navajo Transitional Energy Company, LLC

NEC Corporation

Nestlé S.A.

JGC Holdings Corporation

Nikon Corporation

Nippon Steel Corporation

NIPPON YUSEN KABUSHIKI KAISHA
Nissan Motor Co., Ltd.

Nokia Oyj

Nippon Telegraph & Telephone Corporation
NIPPON YUSEN KABUSHIKI KAISHA
Ocean Network Express Pte. Ltd.

Oji Paper Co., Ltd.

@rsted A/S

Osaka Gas Co., Ltd

OW Offshore S.L.

Occidental Petroleum Corporation
Rapidus Corporation

Renault SA

Resonac Holdings Corporation

The Narragansett Electric Company
Saibu Gas Holdings Co., Ltd
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Abbreviated Company Names  Official Company Names

SAIC SAIC Motor Corporation Limited

Santos Santos Ltd.

SDS Satellite Data Services Co., Ltd.

Sempra Infrastructure Net Zero  Sempra Infrastructure Net Zero Holdings LP
Shell Shell plc

Shikoku Elec Shikoku Electric Power Co., Inc.

Shimizu Corp. Shimizu Corporation

Showa Yokkaichi Sekiyu
Siemens Energy
Softbank

Sony

Southern States
Sumitomo Chem

SHOWA. YOKKAICHI. SEKIYU CO.,LTD.
Siemens Energy AG

Softbank Group Corporation

Sony Group Corporation

Southern States Energy Board
Sumitomo Chemical Co., Ltd

Sunflame SUNFLAME.CO.LTD

Taiheiyo Cement Taiheiyo Cement Corporation

Takasago Thermal Takasago Thermal Engineering Co., Ltd
Tampa Electric Tampa Electric Company

TEPCO Tokyo Electric Power Company Holdings Inc.
TES Tree Energy Solutions Belgium BV

Tesla Tesla, Inc.

Abbreviated Company Names  Official Company Names

Toda Corp Toda Corporation

Toho Gas Toho Gas Co., Ltd

Tohoku Electric Tohoku Electric Power Co., Inc.
Tokuyama Tokuyama Corporation

Tokyo Gas TOKYO GAS CO..LTD.

Tokyu Real Estate Tokyu Fudosan Holdings Corporation
Toshiba TOSHIBA CORPORATION

Tosoh TOSOH CORPORATION

Total Energies TotalEnergies SE

Toyota Toyota Motor Corporation
Toyota Hokkaido TOYOTA MOTOR HOKKAIDO,INC.

TOYOTA MOTOR CORPORATION
TOYOTA TSUSHO CORPORATION

Toyota Motor
Toyota Tsusho

TSMC Taiwan Semiconductor Manufacturing Co.,
Ltd.

Unilever Unilever PLC

Vodafone Vodafone Group Public Limited

VW Volkswagen AG

YKK AP YKK AP Inc.
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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.

This document is intended to comply with the general principles, laws, rules
and regulations related to environmental, social, and governance (“ESG”),
sustainability or corporate responsibility. However, please be aware that
ESG standards and regulatory requirements may vary significantly across
different jurisdictions. As such, depending on your country of residence or
incorporation, there may be specific local requirements or standards that
this document does not fully address. We encourage you to consider your
local requirements and your own ESG criteria and objectives when
selecting our products and services. It should be noted that no universally
accepted global framework (legal, regulatory, or otherwise) currently exists,
nor is there a market consensus in terms of what constitutes a “green”,
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“sustainable”, “responsible”, “traditional”, or equivalent “ESG” investment,
communication, product, or offering. Furthermore, no assurance can be
given that such a universally accepted framework or consensus will
develop over time. Although there have been regulatory efforts in certain
jurisdictions and regions (in particular, in the European Economic Area) to
define such concepts, the legal and regulatory framework is still under
development. Additionally, the lack of common or harmonized definitions
and labels currently regarding what is considered “green”, “ESG”,
“sustainable”, “responsible”, “traditional” and other similar criteria, or clear
guidelines on what these monikers mean may result in different
approaches being taken by different institutions. Alongside its sustainable
financing activities, Mitsubishi UFJ Financial Group, Inc. (“MUFG”) and its
affiliates invest in and finance projects associated with a wide range of
industries, businesses and jurisdictions including in, but not limited to, high-
emitting and hard to abate sectors such as the energy sector. MUFG
commits to achieve net zero emissions in its finance portfolio by 2050 and
its own operations by 2030. MUFG's Carbon Neutrality Declaration can be
found here. Accordingly, no assurance, warranty or representation can be
given by MUFG that any of their investments, products, communications,
services or offerings will meet any or all expectations regarding “green”,
“ESG", “sustainable”, “responsible” “traditional”, or other equivalently
labelled objectives or that no adverse environmental, social, and/or other
impacts will occur.

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. Itis 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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