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3.1.1. Masahiro Sugiyama, et al, “Residual emissions and carbon removal towards
Japan’s net-zero goal: a multi-model analysis” (2024)
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8 Masahiro Sugiyama, Shinichiro Fujimori, Kenichi Wada, Etsushi Kato, Yuhji Matsuo, Osamu
Nishiura, Ken Oshiro and Takashi Otsuki (2024) “Residual emissions and carbon removal
towards Japan’s net-zero goal: a multi-model analysis”, Environmental Research
Communications, Volume 6, Number 5
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I. Introduction

Japan is limited in its immediate use of natural resources and is geographically constrained
by its mountains and deep oceans. We have faced numerous energy supply crises in the past,
and each time gathered our wisdom and worked to secure a stable energy supply.

In the wake of the 1973 oil crisis, in addition to diversifying the types of fossil fuels and the
countries from which they are procured, Japan promoted energy efficiency through the
Moonlight Project and other measures, and developed and utilized alternative energy sources
to oil such as solar photovoltaic, nuclear energy, and LNG through the Sunshine Project. We
have been working to establish a well-balanced energy supply system.

However, after the Great East Japan Earthquake and the TEPCO's Fukushima Daiichi
Nuclear Power Station accident in 2011, many nuclear power plants were shut down, resulting
in an increased dependence on fossil fuels, relying its majority on imports from overseas, and
the vulnerability of the energy supply and demand structure has again become apparent.

Against this backdrop, in February 2022, Russia's aggression against Ukraine changed the
energy situation in Japan. Inflation in the energy sector became pronounced worldwide, and in
Japan there were fears of an energy crisis for the first time since the oil crisis, as supply and
demand for electricity became tight and energy prices soared. The following year, military
tensions in the Middle East, on which Japan depends for more than 90% of its crude oil,
increased, and uncertainty about the procurement of fossil fuels rose, highlighting once again
the challenges Japan faces in its energy supply and demand structure.

These challenges are also having a significant impact on Japan's balance of trade; by 2023, a
large portion of the money earned from exports of automobiles, semiconductor manufacturing
equipment, and other products was used to import mineral fuels such as crude oil and natural
gas, amounting to about 26 trillion yen. In addition, the balance of payments for services in the
digital sector is also deteriorating at present. If the deficit increases in the digital sector, which
will drive future economic growth, further outflow of Japan's national wealth will be inevitable,
and energy policy is also important to secure domestic investment in the digital sector, including
data centers.

Energy is the foundation of people's lives and economic activities, and stable energy supply
must not be undermined. In order to break away from excessive dependence on fossil fuels and
to promote energy supply and demand structure transitions that can withstand energy crises, it
is imperative that Japan's technologies and wisdom be brought together once again to rebuild
its energy policy, with an emphasis on energy security.

In the midst of extreme weather events and large-scale natural disasters worldwide, many
countries and regions around the world have announced time-bound carbon neutrality targets'

! Since the 2050 Carbon Neutrality Declaration, the term "carbon neutrality" has been used in a number of
Cabinet decided documents, and the term "carbon neutrality" shall be used in this plan in principle. In the
international context, the term "net zero" is commonly used, but the term "carbon neutrality" is used based
on the understanding that the basic meaning of the two is the same.
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and momentum toward decarbonization is high. Under these circumstances, Japan has been
working to simultaneously realize stable energy supply, economic growth, and decarbonization,
and has enacted the GX Promotion Act> and the GX Decarbonization Power Source Act® in
May 2023, the Hydrogen Society Promotion Act* and the CCS Business Act® in May of the
following year. In addition, the GX Promotion Strategy’ was formulated to set the direction of
efforts to realize Green Transformation (GX), and other measures have been strengthened to
achieve GX. Promoting GX through these efforts will contribute to breaking away from
excessive dependence on fossil fuels, and will also help to secure stable energy supply in the
medium to long term.

While many countries in Europe and the United States have set ambitious targets for
decarbonization, some are shifting to a more realistic path that strikes a balance between
economic efficiency and stable supply, and the gap between targets and reality is widening.
Japan has so far been pursuing emission reductions on-track to achieve carbon neutrality by
2050 in terms of greenhouse gas emissions and sinks, demonstrating a strong national
commitment and action to address the climate change, the common challenge for all humankind.

In Japan, electricity demand has been on a downward trend since FY2007 due to a declining
population and the spread of energy efficiency, but is expected to turn upward in the future due
to the progress of digital transformation (DX) and GX.

Future growth industries such as data centers, which are expected to expand with the advent
of generative Al, semiconductors, a key strategic commodity, and materials industries such as
steel and chemicals, all require supply of decarbonized energy of stable quality and at
internationally competitive prices.

Increasing demand for electricity and the need for decarbonized power sources are becoming
more pronounced around the world. In particular, major ICT companies in the United States are
strategically and rapidly expanding investment in innovative technologies such as next-
generation innovative reactors and next-generation geothermal power generation technologies,
in addition to securing renewable energy, to ensure that the decarbonized power sources
required to operate data centers and other facilities do not become a constraint on growth. In
Europe, the expansion of renewable energy is also underway, and according to a report
published by the European Commission in September 2024, wind power generation has
overtaken gas-fired power generation, and renewable energy accounted for half of Europe's
power generation in the first half of 2024. As for nuclear energy, there are concrete moves
toward expanding nuclear power generation, including a change in policy in Sweden to lift the

 Act on Promotion of Smooth Transition to a Decarbonized, Growth-Oriented Economic Structure (Act
No. 32 0f 2023).

# Act for Partial Revision of the Electricity Business Act and Other Acts for Establishing Electricity Supply
Systems for Realizing a Decarbonized Society (Act No. 44 of 2023).

* Act on Promotion of Supply and Utilization of Low-Carbon Hydrogen and its Derivatives for Smooth
Transition to a Decarbonized, Growth-Oriented Economic Structure (Act No. 37, 2024).

5 Act on Carbon Dioxide Storage Business (Act No. 38 of 2024).

" Strategy for Promoting Structural Transition based on Decarbonization (approved by the Cabinet in July
2023).
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ban on the construction of new nuclear power plants and new construction projects in Eastern
Europe.

While the world is undergoing a dynamic shift that is accelerating investment in
decarbonization sectors in order to translate decarbonization into economic growth, Japan's
ability to sustain and secure industry at home and achieve economic growth will depend on its
ability to secure sufficient decarbonized power sources. Without sufficient decarbonized power
sources, Japan will miss opportunities for domestic investment and economic growth, will make
it difficult to secure employment and raise wages, and will have a significant impact on people's
lives. For this reason, it is essential to expand and maximize the use of decarbonized power
sources.

In particular, from the perspective of Japan's industrial location and competitiveness, it is
essential to have energy supply with stable quality at a price that is comparable to international
competition. Based on the policies outlined in the GX2040 vision, the Government should take
the lead in developing the business environment to secure decarbonized energy, while taking
an integrated approach to energy and economic policies.

Based on this strong sense of crisis, the Seventh Strategic Energy Plan, from the viewpoint
of promoting investment to secure stable energy supply, outlines policy issues to be addressed
in the future and the direction of response under the principle of S+3Es, while taking into
account the energy supply and demand structure in 2040, and toward the realization of carbon
neutrality beyond.

In order for Japan to remain a prosperous country in the future and to realize a society in
which all citizens can live with hope, it is necessary to realize stable energy supply, economic
growth, and decarbonization at the same time. A new Strategic Energy Plan is hereby presented
so that this Plan will be used in tandem with the "GX2040 Vision" and the "Plan for Global
Warming Countermeasures," and will also provide a vision for the future of Japan's energy
policy and ensure stable energy supply into the future.
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