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Initiatives for the Achievement of Carbon Neutrality
—The Future Being Unlocked by Power Supply-Demand Scenarios

In this series of articles, under the theme of achieving carbon neutrality, we invite experts who are working on
energy issues in various fields to engage in a discussion with Tatsuya Yamada—Division General Manager of
Hitachi, which is working on policy proposals relating to electric power and energy—and introduce trends in
each industry. Through these discussions, we consider carbon neutrality from various angles, such as the
formulation of a process and vision for achieving carbon neutrality, initiatives aimed at achieving it, and envi-

ronmental development.

® The similar but different issues of energy and
climate change

Yamada: Today we are faced with a host of unpredictable
changes, ranging from a series of natural disasters to region-
al conflicts and the rapid advance of generative Al. Of partic-
ular concern are rising geopolitical risks, chief among which
are the conflict between the US and China, Russia’s invasion
of Ukraine, and fighting between Israel and the Islamic group
Hamas. As a specialist in environmental issues, how do you
see these international developments impacting initiatives

and progress on the issue of global climate change?

Kudo: As you noted, with the international community cur-
rently becoming increasingly fragmented, there are rising

geopolitical risks. Particularly for Japan, which is an energy

importing nation, these circumstances pose extremely diffi-
cult challenges in terms of how to align energy policy with
climate change goals. That's because even if we achieve our
climate change goals, we don’t want to make it more difficult
to use energy and impede economic activity as a result. That
is why the concept of “energy security” is attracting attention,
as you are aware. We need to pay close attention to both
climate change issues and energy security while working to
ensure that neither is disadvantaged.

There have always been aspects to these two concepts that
make them similar, yet different. To that point, in the case of
energy, top priority is given to protecting the interests of one’s
own country, such as through proper procurement and cost
reductions. The actions of European countries are illustrative
of this; as the supply of natural gas was cut off from Russia,

they scavenged supplies from other countries. They didn't
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consider what effects that would have on other countries as
a result. In fact, as a result of these countries purchasing
large volumes of natural gas from the market, prices rose
sharply, the impact of which also spread to Japan.

However, when it comes to the climate change issue, the ul-
timate goal is to avoid climate change at the global scale. In
other words, if each country is only concerned with its own
goals, we may never achieve a true solution. With the world
becoming fragmented at an increasing rate as each country
strives to safeguard its own energy security in response to
rising geopolitical risks, the question is whether the world’s
nations can truly find common ground toward the shared
global goal of action on climate change. How as a species
we will separate and balance energy and climate change is-
sues — in other words balance the interests of individual
countries against the interests of the entire planet — stands
as a major challenge for humanity as a whole.

Each year the World Economic Forum issues a report on
global risks, and in the latest report observed that “coopera-
tion on urgent global issues ... could be in increasingly short
supply, requiring new approaches to addressing global
risks.” The top risk cited in the report was none other than
“extreme weather.” This suggests they share the concern
that rising geopolitical risks may manifest negative effects on
global initiatives to address climate change. Therefore to an-
swer Mr. Yamada’s question, | believe that geopolitical risks
will indeed have a substantially negative impact on global
initiatives and progress to address the issue of climate

change.

Yamada: It seems you are saying that while the issue of cli-
mate change is far from an economic one, with the world be-
coming increasingly fragmented, it is extremely difficult to
strike a balance between action on climate change and se-
curing energy. | also think that while securing energy is an
urgent issue, global environmental issues need to be tackled
over the long term, and those differing time scales also make

it difficult to balance the two.

Kudo: Working within that framework, what holes a vital key
for Japan is the development of innovative technologies that
are internationally competitive, and their marketization. But
with the world becoming increasingly fragmented, it's uncer-
tain whether markets or mechanisms can be established to
enable those technologies to be shared as a single asset. In
the end, as was the case with the COVID-19 pandemic, when

a country’s own interests are prioritized, consideration for
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other countries, particularly developing nations, is dimin-
ished, and arguably the issue of climate change bears a sim-

ilar structure.

m Qutlook for the Seventh Basic Energy Plan

Yamada: Grappling with those difficult aspects, this year the
Japanese government looks set to formulate its Seventh Ba-
sic Energy Plan in anticipation of the 30th Conference of the
Parties (COP30) to the United Nations Framework Conven-
tion on Climate Change to be held in 2026. What is your out-

look for this plan?

Kudo: The fundamental purpose of the Basic Energy Plan is
to outline the direction of the country’s energy policy consid-
ering current challenges, but it is by its nature linked with the

reduction targets of the Paris Agreement and Nationally De-
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termined Contributions (NDCs). In that sense, while we may
refer to the Basic Energy Plan, in practice we cannot avoid
considering it in tandem with initiatives to address the issue
of climate change. At COP29, there were discussions that the
2035 reduction targets would need to be a reduction of up to
around 60% from the base year, but | think one important
point is how Japan, as a member of the international commu-
nity, should commit to these discussions.

One other thing as | mentioned before is the essential per-
spective of properly paying attention to energy security
against the backdrop of heightened geopolitical risks. | think
there needs to be a proper discussion about policies that
can contribute to energy security, including our energy
self-succificency rate.

From the perspective of the energy self-sufficient rate, mea-
sures that strengthen efforts to make renewable energy a
main source of energy will be another key point. The utiliza-
tion of nuclear power generation will also feature in discus-
sions in relation to that. While future hopes are pinned on
next-generation nuclear reactors, for the time being it is vital
that we pursue the restarting of existing nuclear power plants.
As public approval is also a key factor in the resumption of
nuclear power generation, this will likely attract a lot of atten-
tion.

At this time it will be essential to consider electricity supply
and demand forecasts, and | think discussions in the Study
Group on Future Power Supply-Demand Scenarios which is
currently operating under the Organization for Cross-region-
al Coordination of Transmission Operators, Japan (OCCTO)
will serve as a reference in this regard. I'll touch on what that
entails in more detail later, but the discussions have yielded
some viewpoints suggesting that the current situation does
not show the true supply and demand of electricity. In recent
years, the demand for electricity from the grid has been de-
creasing so rapidly that it appears as if actual demand is
decreasing, but it has been pointed out that in fact demand
itself may not be decreasing but only appear to be so due to
the effects of private power generation such as roof-mounted
solar power generation. In crafting the Basic Energy Plan, |
think ascertaining total electricity demand will be an ex-
tremely important perspective.

| also believe that the Seventh Basic Energy Plan will involve
creating greenhouse gas reduction target for 2035, but as it
will be tough to achieve this by bolstering renewable energy
alone, | think questions of how policies can be strengthened
toward this target, including through energy conservation,

will be a point of focus.
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® Will 2035 also be a challenging reduction target?

Yamada: What about specific figures for the greenhouse gas
reduction targets? The current target is a 46% reduction by

2030.

Kudo: Of course it's possible that a 46% reduction could be
plotted on a straight line going from the current situation to
carbon neutrality in 2050, with a further 2035 target indicated
on that line. But the current target itself has always been chal-
lenging, and | don’t think anyone believes that CO emissions
will decrease in a linear fashion. At present, we don't have
CO. reduction options that represent a savior, something
where we could say if we just do these things, it will turn out
alright. That’'s why we have no choice but to engage in more
in-depth discussions on how we should tackle this challeng-

ing plan.

Yamada: | suppose that is because it is hard to predict that
technological innovation will rapidly advance and costs will

decline.

Kudo: That's right. It's difficult to predict what technologies
will emerge and at what time, but on the other hand, if the
goal of achieving carbon neutrality by 2050 is not going to be
shifted, then perhaps the story is that there is no way to paint
a picture that deviates significantly from a linear decrease.

Meanwhile, another key point will be how to express our de-
gree of seriousness toward the targets. It becomes a ques-

tion of whether we build upon various measures and then go
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all out trying to meet our targets with additional regulations
and public policy aimed at making up the shortfall, or wheth-
er we give our plans more flexibility, adopting a somewhat
more long-term roadmap while anticipating future technolog-
ical innovation and other factors. That will of course be de-
pendent on what direction is taken with policy. That's be-
cause the carbon neutrality by 2050 goal was originally
formulated back in 2020, and we can't say that any signifi-
cant technological innovations have emerged since then.

However, support measures for the market adoption of tech-
nologies are already underway. For instance two trillion yen
has been invested in the Green Innovation Fund for carbon
neutrality-focused R&D and social implementation, and
Green Transformation (GX) Economic Transition Bonds (20
trillion yen over ten years) to finance decarbonization funds
are being issued. | think a picture of the future will be drawn
while making predictions about the success of these kinds of

measures.

Yamada: It's important to keep on pushing. Because these
are very ambitious targets, if we give up we might not achieve
them by half. Instead of that, government, the private sector
and individuals all need to come together as Team Japan,
and even if we can only set our sights on 75 or 80 out of a
100, we must keep challenging ourselves and working to-

ward the target.

® Positioning carbon neutrality initiatives as a growth
strategy

Kudo: As you noted, to build up that kind of momentum, |
think we need to link carbon neutrality efforts with Japan’s

growth strategy. For example, it's vital that we promote mar-

ket formation to get Asian countries to use Japanese environ-
mental technologies that can be competitive. To that end, |
think dialogue and understanding through entities such as

the Asia Zero Emission Community (AZEC) will be essential.

Yamada: That is a very important initiative. Rather than fram-
ing things like carbon pricing and regulations in a negative
light, I think it will be really important to link things in a positive
direction that contributes to economic growth, together with
actions such as support measures for decarbonization in-
vestment that will lead to improvements to Japan’s industrial
competitiveness.

However, even if there are the seeds of a good technology,
from the standpoint of a private sector company, whether or
not it can continue to be pursued as a business when cost
factors are taken into account is a decision made by its top
management. Initial investment is always essential for the de-
velopment of technologies, because there is a time lag up
until a new technology debuts on the market, starts to sell at
a certain volume and generates profits. To put a technology
on track as a growth strategy, corporate strategy and corpo-
rate efforts are of course important, but | believe support
from policy and the creation of demand will also be very im-
portant. If you look at the past, Japanese companies have
the capabilities to develop new technologies but tend to
stumble when it comes to commercializing them. That’s why
not just in energy but in healthcare, services and other areas,

they are often overtaken by Western companies and others.

Kudo: Indeed, | think it is very important to provide support
through policy while also paying attention to overseas mar-
kets. For example, in the case of renewable energies where

the running costs are not as large, if we provide supplemen-
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tary support in the operational side while continuing to place
an emphasis on support for CAPEX (capital expenditures), |
think progress will be made on the adoption front.

One more thing: | think everyone is under the illusion that
“zero emission” is a keyword that needs to be applied to ev-
ery technology and service. This is a point the world will
reach two decades or more in the future, and we need to
think about what to do during the transitional phase leading
up to that point.

Once | assisted China when it was promoting energy savings
based on a national plan, but | saw a situation where Japa-
nese companies were trying to sell high-priced products with
high added value and were having difficulty growing their
market share. In other words, at the time what China needed
was reasonably priced products that contributed to energy
savings to a certain degree. In this way, since each country
differs in terms of its development stage and public policy,
it’s not always possible to bring shiny new zero emission-ca-
pable technologies to market immediately. Of course | am
well aware that it is difficult for Japan to compete on price,
but we do need to take a good look at what technologies will
be needed during this transitional phase.

In other words, as Mr. Yamada noted earlier, we need to con-
sider within what timeframe will we add which technologies
into our growth strategy, and consider those aspects togeth-

er with market strategies. | think the key question is whether

that will truly function within an economic system. In that
sense, it also raises the point about ESG investment which,
having attracted all that attention, doesn'’t currently seem to
functioning all that well. The E in ESG refers to the environ-
ment, and directly relates to initiatives contributing to carbon
neutrality, but if those efforts don’t function well, it could lead
to changes to the metrics used by financial markets to evalu-
ate them. There may be something inherently impractical in
trying to comprehensively evaluate companies in terms of
environment, social and governance, a mishmash of ele-
ments that are each vast and disparate in nature. What indi-
cators should be adopted is of vital importance when consid-
ering social persuasiveness and transparency, but as a
practical matter, it is equally important to tackle the activities
underlying these indicators as a strategy, in order to motivate
investors and companies. Instead of merely setting numeri-
cal targets and diligently adhering to them, | think future ini-
tiatives will truly depend on how well we manage to make
carbon neutrality a source of competitive strength as a

growth strategy.

® What is the significance of creating electricity
supply-demand scenarios?

Yamada: Mr. Kudo, you serve as a member of the Study

Group on Future Power Supply-Demand Scenarios being run
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by the Organization for Cross-regional Coordination of Trans-
mission Operators, Japan (OCCTO). Can you tell us about

what kinds of things the study group discusses?

Kudo: The main purpose of this study group is to create var-
ious scenarios that will serve as a reference when consider-
ing medium- to long-term electricity supply plans. Within that
purview, the study group’s role is to indicate what risks apply
to various uncertainties including decarbonization, and pres-
ent various pictures that will make it easier for electricity pro-
viders to formulate future predictions. That is why the study
group is independent from the formulation of the Basic Ener-
gy Plan and is solely focused on electric power.

However, with respect to decarbonization, in the industrial
and transportation sectors for example, an important per-
spective is electrification, where energy demand that was
previously covered with combustion and heat is being re-
placed with heat pumps, EVs and so on. When considering
power scenarios, the outlook for competition with fuel and

other interrelationships are also items we consider.

Yamada: What does the study group currently have under

consideration?

Kudo: We are working with key industry figures and experts
to verify simulation results produced by separate models
maintained by three research or consulting organizations. We
are now at the stage of running a series of simulations while
incorporating factors that affect the scenario as appropriate.
Of course we have already produced various forecasts, but
we are not able to determine which one is correct. As part of
that, we are in the process of identifying potential changes
that would have a major impact on future electricity supply
and demand, in a manner that will help companies with their
corporate strategies, and help the national government with

policy considerations.

Yamada: The significance in creating electricity supply-de-
mand scenarios lies not in making predictions and guesses
about the future, but in offering clues as to what factors need

to be recognized as risks.

Kudo: That'’s quite right. Right now, the study group is explor-
ing the future outlook for demand. For example, things like
the increase in data centers due to the advance of digital
transformation (DX) is one of the risks. Data centers consume

a large amount of electricity, and depending on the extent of

Achieving Carbon Neutrality

their proliferation, could have a significant impact on per-unit
energy consumption. To what extent this is considered rea-
sonable is precisely what is on the table for discussion.

The way energy is used also tends to be difficult to quantify.
It is hard to predict how much progress will be made with
energy savings and efficiency improvements, and how con-
sumer-side initiatives will change by involving regular house-
holds and industry to transform their structures and mind-
sets. But | think that if we identify in advance that if a certain
thing happens, it will have a certain degree of impact, and
share those risks, then it will be easier to come up with a re-

sponse should it come to pass.
® Challenges in ascertaining total electricity demand

Kudo: And as we work through those discussions, some-
times we find new issues as well. As | touched on briefly ear-
lier, the other day the study group took up the topic of private
consumption through roof-mounted solar power generation.
As you are aware, from around 2013 the demand for grid
electricity fell dramatically, and that makes it appear as if total
demand for electricity across Japan has fallen, but we posit
that this may not be the case. That's because if private con-
sumption through household solar power generation increas-
es, the demand for grid power from electricity utilities will
decrease accordingly. Given these circumstances, if small-
scale distributed solar power generation were to increase in
the future, leading to arise in electricity demand not reliant on
the grid, | think we have to consider how formulate the right
balance in the overall electricity portfolio, ultimately consider-

ing this as one of the risks.

Yamada: As you pointed out, the statistics don’t cover the
amount of private electricity consumed by households. That's
because while it is technically possible to collect this data,
consumers are not obligated to report how much they used.
On the other hand, more than a tenth of large-scale consum-
ers maintain private power generating facilities at plants and
other facilities, and that portion of private consumption is re-
flected in statistics for electricity demand. Considering the
expected expansion of the adoption of distributed power
sources that do not rely on the grid in the future, | think we
need to accurately quantify private electricity consumption,
and incorporate that data into the evaluation and analysis of

total electricity demand.

Kudo: For people purchasing less grid power because they
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privately generate and consume electricity, and therefore

face a reduced financial burden from electricity bills, there is
a risk that their willingness to conserve electricity could suffer
due to the notion that “since I'm generating my own electrici-
ty, | might as well use more of it.” In that case total electricity
consumption across Japan could steadily increase. From a
carbon neutrality perspective, this could diminish the impact
of introducing renewable energies. Given that meters are al-
ready becoming digitized, leveraging this data on electricity
generation and demand could provide insight into the actual
situation and facilitate a stronger connection to energy con-

servation efforts.

Yamada: As you noted, the data itself is already being col-
lected and utilized through smart meters. However the chal-
lenge, as | perceive it, lies in the lack of a system to handle

this information as statistical data.

Kudo: There is concern that a large influx of renewable ener-
gy could lead to grid instability. However, discussions are al-
ready taking place in the market on how to mitigate those
risks. For example, new business models have emerged,
such as the idea of bundling small-scale power producers
that are independent of the grid to facilitate their interaction
with it. Were that to happen, | think we would need to proper-
ly ascertain the actual state of consumers and draw a picture
of future mechanisms that would contribute to electricity de-
mand adjustments through demand response. To accom-

plish that, the real-time monitoring of actual data would be

extremely important.

The current Study Group on Future Power Supply-Demand
Scenarios is focused on grid power, but | have been saying
within the study group that in the future it will be important to
take a comprehensive look at everything together, including
outside the grid. Otherwise, it could give rise to misunder-
standings, such as that a rapid decoupling is developing be-
cause GDP is expanding but electricity usage is declining.
That's because the apparent decoupling may have been
caused by private consumption. It's difficult with the lack of
public data, but in the future, | think we need to perform anal-

yses that also take into account this private consumption.

Yamada: The amount of electricity sold by electric power util-
ities and the amount of electricity demand from private power
generation used to be disclosed by industry and region, but
that data stopped being released after the deregulation of
the electric power market. | think electricity demand data with
attribute information such as region, industry and scale up-
dated every 30 minutes would be valuable information for
forecasting future electricity demand. In the context of ex-
ploring ways to utilize data from smart meters, there has been
some progress in developing solutions and services, but |
think this data should be utilized in the formulation of energy
policies. This would enable so-called evidence-based policy
making (EBPM). And | think the information would be very
useful when considering pricing schemes given that demand
curves are undergoing significant changes due to the ex-

panded adoption of solar power generation. There also ap-
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pears to be a lot of discussion going on about how to utilize
data in the US electricity market, but as the notion “Garbage
in, Garbage out” suggests, we must find ways to prevent
flawed, incomplete and inaccurate data from leading people

toward bad decision making.

Kudo: The problem we face now is like having a comb whose
teeth have broken off—the data we need for statistical analy-
sis is no longer available. However, | do understand that uti-
lizing data that is close to personal information poses difficul-

ties.

® Renewable energies becoming mainstream and
energy conservation taking root hold the keys

Yamada: What do you personally believe is the most vital key

to achieving carbon neutrality.

Kudo: | think it would be establishing renewable energy as
the main source of power. With the share of renewable ener-
gy on the rise, we face the mammoth task of determining
whether electric power systems can be operated in a stable
manner. However, if our goal is to raise our emission reduc-
tion targets in pursuit of carbon neutrality, we have only two
viable options for contributing to decarbonization: renewable
energy or the restarting of nuclear power plants. As long as
the current cautious tone about nuclear power persists, re-
newable energy is the only feasible option to meet any

heightened emission reduction targets. To achieve this, we

also need to consider adjustment capabilities that can facili-

Achieving Carbon Neutrality

tate the stable operation of electric power systems. That is
because the greater the rise in the share of renewable ener-
gy, known for its unstable supply, the more complex the
equation needed to make these adjustments becomes.

| think this situation may also put renewed attention on ener-
gy conservation. However, the energy conservation targets
set forth in the Sixth Basic Energy Plan were already quite
stringent, and envisioning a scenario where those targets are
further stepped up could be quite challenging. Even if we
pursue further energy conservation through technology,
there’s no doubt that it will be quite tough. Having said that,

we can never afford to halt economic growth, right?

Yamada: | think there are inherent limitations to how much
energy conservation we can achieve through changes in hu-
man behavior and thinking alone. That's why | invariably think
it is essential to leverage sensors in smart ways and make
technical progress on energy conservation through automa-
tion and digitalization. Mechanisms linked to market pricing
might also be effective, such as automatically adjusting the
operation of equipment such as lighting and air conditioning

when the price of electricity is low or high.

Kudo: It may be contradictory in terms of the circular econo-
my that Europe is currently pursuing, but | think switching to
more energy-efficient products and rebuilding homes with
improved environmental performance are also effective mea-

sures.

Yamada: That's quite true. There are many products today
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that you could replace with an equivalent product that con-

sumes less than half the electricity.

® The motivation of companies and workers is
important

Kudo: Another important consideration is international stan-
dardization. Not only ISO but various other standardization
bodies are now moving to incorporate carbon neutrality. This
is a given considering the worldwide trend toward carbon
neutrality, but | think it is somewhat misguided to go in the
direction of limiting what can and cannot be done in the form
of do’s and don'ts.

This is similar to the carbon credits approach that involves
companies trading greenhouse gas emission reductions be-
tween themselves. There have been some moves to reject
the practice as outrageous, and the views of different stan-
dardization bodies vary. Indeed, if the goal is zero emissions,
it will be difficult through the credit trading framework we
have now, and the only credits that will be usable in the future
will be negative emission credits, in other words credits for
technologies that capture and remove greenhouse gases
from the atmosphere. But since negative emission initiatives
will not become widespread without credit trading in the first
place, | think rejecting credit trading outright is the wrong
way to go.

What | want to say is that from a corporate management per-
spective, being able to reflect action on emissions economi-
cally and flexibly in your initiatives will drive the appetite for
corporate decarbonization, and that is why | don't think we
should implement measures that would impede the willing-
ness of companies to do so. Particularly in the case of Japan,
once a reduction target has been set, there is a tendency to
take achieving so seriously that it ends up compromising
competitiveness. On that point, as | mentioned that the be-
ginning, | think the EU is tackling this in very flexible and
strategic ways. | believe we are at a critical juncture where
steering the direction of the country in this way is extremely

important.

Yamada: It's vital that we pursue carbon neutrality as a
growth strategy without demotivating companies and individ-

uals.

Kudo: And to do that we have to examine the details of these
growth strategies. The first consideration is whether we can

change Japan’s economic structure of creating goods and

selling them overseas to generate profits. If that can’t be
changed, that question will be how to maintain the motivation
to create good products and sell them. In terms of various
regulations and taxation, we also need measures aimed at
reducing the burden on industry from an international com-
petitiveness perspective. If companies lose their competi-
tiveness and become discouraged as a result, it will impact
the collective fate of Japan. To prevent that eventuality, rather
than simply raising wages, it is crucial that we build an attrac-

tive labor market in which young people want to work.

Yamada: | agree. However, the question of how to cultivate
the literacy and mindset needed from every citizen is also an

important proposition.

Kudo: For that to happen, | think it needs to be accompanied
by something perceived as real. Far away from Japan, Ant-
arctica’s glaciers are breaking away and causing sea levels
to rise. When you hear that, it's hard to get a sense of it as
something real. On the other hand, the Noto Earthquake
demonstrated the catastrophic damage that disasters can
inflict on energy infrastructure, forcing many people into ex-
tremely uncomfortable situations. These scenes may have
made many people realize the extent of what can happen in
such emergencies. | got the sense that it is only by connect-
ing emotionally with events in this way that people gain the
ability take action toward solving issues.

But | think current policies are all about mitigation, in other
words lessening the impact that human activities have on the
environment. With that narrow focus, it could give people the
impression that even if they don't take action, someone else
will. Instead, | think we should be drawing on the lessons
learned from disasters while working to develop distributed
energy sources, strengthen buildings, build compact cities
and otherwise enhance the resiliency or attractiveness of ur-
ban systems, including energy. | believe that by drawing
people’s attention to these endeavors, we can cultivate a
mindset in every citizen that supports the move towards car-
bon neutrality.

In that sense, | have high hopes for what the Hitachi Group
can accomplish, given its activities spanning the globe in en-
ergy security, action on climate change, and the develop-

ment of environmental technologies.

Yamada: We will do our best to meet your expectations.

Thank you very much for your time today.
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* This article is published on Hitachi, Ltd.s energy portal site.

® Chapter 1
https://www.hitachi.com/products/energy/portal/case_studies/case_027.html

m Chapter 2
https://www.hitachi.com/products/energy/portal/case_studies/case_028.html
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