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PREFACE

Chairman & CEO,
The Institute of Energy Economics, Japan

Tatsuya Terazawa

This fiscal year marks the 7th convention of
this international symposium, first held in 2016
jointly with the Asia Pacific Energy Research Centre
(APERC) to commemorate the 50th anniversary
of the establishment of the Institute of Energy
Economics, Japan (IEEJ). Due to the impact of the
COVID-19 pandemic, it was held as an online
symposium this fiscal year (as in the two previous

years) on April 28.

The overall theme of the 7th Symposium was
“Multiple Pathways to Carbon Neutrality — Reality,
Innovation, and Resilience.” This theme was set
against the backdrop of an awareness of the vital
need for innovation toward realizing carbon
neutrality, beyond what has been done so far,
amid growing ambition for carbon neutrality
among nations in response to COP26 held in
November 2021. Moreover, as the pathways taken
by developed countries to carbon neutrality are not
the same as those taken by emerging and developing
countries, particularly in Asia, there has been
widespread recognition of the importance of realistic
and multiple pathways that reflect the circumstances
of each country. Furthermore, while discussions
had focused on carbon neutrality until last year,
perspectives on how to stabilize the energy market
have also attracted strong interest following Russia’s
military operations in Ukraine on February 24,

2022. This reality could not be overlooked.

This Special Issue of the IEEJ Energy Journal
(in collaboration with the IEEJ/APERC International
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Energy Symposium) is a compilation of the
messages from each IEEJ researcher who took the
podium, edited as articles, as well as articles on
the same theme penned by other Distinguished

Fellows and researchers of IEEJ.

The following are the three sub-themes, which

address the interests and concerns of many.

The first is “Decarbonization technology
development and commercialization leading to
carbon neutrality,” which covers the outlook on
the development of decarbonization technology and

1ssues with commercialization.

The second is “Asian developing countries’
pathways to carbon neutrality,” which examines
the approach to realistic and multiple pathways
based on the actual circumstances of Asian

developing countries.

The third is “Stabilization of energy prices
and supply/demand balance during the transition
period to carbon neutrality.” Concerning the
important issues confronting the world now, such
as soaring energy prices and destabilization of
supply, this takes an in-depth look into the future
outlook during the transition period and investment

approaches aimed at stabilizing markets.

Nine months have passed since the convention
of this symposium, but we are keenly aware that
the issues raised above are becoming increasingly
important. With regard to decarbonization tech-
nology, we have moved beyond technological
development and reached the stage of seriously
questioning how we can proceed with commer-
cialization. Asian developing countries, which are

taking a direct hit from the soaring energy prices,
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now have to seriously reconsider their energy
policies for the future. Stabilizing energy prices as
well as demand and supply are pressing issues for
all countries around the world. In addition to
realizing carbon neutrality, there is no doubt that
questions are also being raised about investment
approaches that can help countries to ride through

the transition period as smoothly as possible.

This Special Issue not only reflects on the
symposium, but also offers the opportunity to
consider anew the various problems that we are
faced with. I hope that it can provide useful hints

and ideas for the future.

January 2023
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Development and Social Implementation of
Decarbonization Technologies to Contribute to
the Realization of Carbon Neutrality*

Toshiyuki Sakamoto

Introduction

It goes without saying that it is necessary to mobilize various technologies to realize carbon
neutrality. According to IEA, with a view to achieving net-zero emissions by 2050, CO, emissions
that needs to be reduced by 2030 can mostly be reduced through the technologies that have already
been rolled out in the market. However, about half of the emission reductions required to be achieved
by 2050 needs to be reduced further through technologies that are currently in the demonstration or
prototyping phases. Our greatest challenge is how we can accelerate the development and social
implementation of decarbonization technologies.

The author of this paper served as the moderator for the First Session of the 7th IEEJ/APERC
International Energy Symposium, where Japanese and American experts presented their opinions and
engaged in a panel discussion on the topic “Development and Social Implementation of
Decarbonization Technologies to Contribute to the Realization of Carbon Neutrality”.I shall reflect

on these discussions in the following sections.

Renewable Energy, Hydrogen

Firstly, Dr. Shigeru Niki (Director General, Sustainable Energy Unit, Technology Strategy
Center (TSC), New Energy and Industrial Technology Development Organization (NEDO), Japan)
explained that if only existing technologies are used, the marginal abatement cost for reducing global
GHG emissions by 80% would be as enormous as approximately US$1,000/ t-CO,. Taking a different
angle from IEA’s analysis, he pointed out that it is possible to reduce the cost of emissions reduction
significantly by introducing more innovative technologies through discontinuous innovation; on

other words, he emphasized the importance of technological development.

On top of that, Dr. Niki set out the following points concerning technologies related to renewable
energy: (1) solar power; (2) wind power; (3) geothermal energy; (4) electricity storage technologies;
and, (5) hydrogen.

(1) The cumulative installed capacity for solar power worldwide in 2020 exceeded 700GW, and

annual installed capacity reached 112GW. As there is a limited amount of land suitable for the

* The author is responsible for compiling this paper and summarizing the discussions of the First Session of the 7th
IEEJ/APERC International Energy Symposium.

* Board Member, Director for Climate Change and Energy Efficiency Unit, The Institute of Energy Economics, Japan
(IEEJ)
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installation of solar power facilities, there are high expectations for the development of new
modules that make it possible to install solar power panels on water, farmland, side-walls, and
cars.

(2) The International Renewable Energy Agency (IRENA) predicts onshore and offshore wind
power generation capacities to reach 5,044GW and 1,000GW respectively by 2050. Japan’s
offshore wind power vision plans to realize offshore wind capacity of 10GW by 2030, and aims
to reduce power generation cost to 8-9 yen/kWh by 2030-2035.

(3) The adoption of geothermal energy is advancing at a pace of 400MW per year, but it now trends
to stagnate in Japan. If we could utilize supercritical geothermal energy resources in Japan, we
would be able to generate a projected scale of more than 100MW of electricity per region.

(4) Electricity storage technologies are vital in the adoption of variable renewable energy. Storage
batteries are suitable for short-cycle variations, while pumped storage generation and hydrogen
are suitable for long-cycle variations.

(5) Hydrogen is an important technology in decarbonization as it enables the storage and
transportation of a large amount of energy over long distances. However, reducing the cost of
CO,-free hydrogen poses a challenge. To supply hydrogen cheaply, it is essential to lower the
cost of mass production to begin with. Hence, one of our options is to produce hydrogen in
countries with rich renewable energy resources, and then transport the hydrogen to Japan. Under
the current circumstances, there are various issues from the production of hydrogen to its
transportation and use. Costs need to be reduced in each area, with water electrolysis devices

being a representative example. It is also important to reduce the cost of renewable energy.

Nuclear Power

Mr. John Kotek (Senior Vice President, Policy Development & Public Affairs, Nuclear Energy
Institute (NEI), United States of America) presented a report on the nuclear power technology trends
in the U.S. Of the total amount of power generated in the U.S. in 2021, 19% was generated by nuclear
power. Many power companies have established greenhouse gas reduction targets, and in addition to
electricity storage technologies and energy-saving, there is also a need for low-carbon power sources
that are cheap and stable. Hence, they are focusing on nuclear power as one of such potential energy
sources.

The Biden administration’s policy is to significantly increase the capacity of nuclear power
generation. Mr. Kotek introduced the Bipartisan Infrastructure Act, which covers a credit program
for nuclear power plants that are in operation as well as financial assistance toward advanced reactor
demonstrations, and the Build Back Better (BBB) Act, under which the government is reviewing tax
deductions for nuclear reactors and clean power generation. The BBB Act was later enacted as the
Inflation Reduction Act, which incorporates tax deductions for nuclear power generation (commencing
in 2024 and ending in 2032, and allocation US$30 billion over a ten-year period). This can be
described as generous support, accounting for approximately 20% (US$160.3 billion over a ten-year

period) of the support needed to promote decarbonized power sources.
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Various types of nuclear reactors are now being developed in the U.S., including micro-reactors,
SMR, high-temperature gas reactors, liquid metal cooled reactors, and molten salt reactors, to name
a few. Mr. Kotek introduced the following three examples of projects that are ongoing in the U.S.
(1) A sodium-cooled fast reactor is under development, with support from the Bipartisan

Infrastructure Act. Its output is 345MW, and is capable of reaching peak output of S00MW

through the storage of liquid sodium.

(2) The pebble-bed high-temperature gas reactor, which was selected for the Advanced Reactor
Demonstration Program (ARDP), can produce output of 80MW by using tri-structural isotropic
(TRISO) particle fuel. It is anticipated to be a potential industrial heat source as it is operated at
high temperatures.

(3) NuScale’s pressurized water reactor is made up of 4 or 6 small modular reactors (SMRs) or 12
SMRs, with each module producing an output of 77MW. The total output for 12 SMRs is
924MW. 1t is possible to adjust total output quickly by adjusting the output of each module.

Furthermore, in order to utilize nuclear power and expand its use, including the aforementioned
new types of reactors, it is important to give investors a sense of security. There is also the issue of
how to attract financing, and the question of how to ensure the proper implementation of the final
disposal of nuclear waste cannot be ignored. Mr. Kotek explained that in introducing new types of
reactors, it is essential to develop technologies to make them even safer than existing reactors, and
to present thorough explanations so that society can accept such new types of reactors.

Consumers and governments seek low-carbon electricity. Hence, there are growing expectations
of nuclear power generation that can supply clean electricity cheaply, and of nuclear power as a
source of hydrogen and heat. In addition, the global market is also focusing on nuclear power from
the perspective of energy security.

Last but not least, with regard to nuclear power and the need of reducing dependency on Russia
in the face of the Ukraine crisis, the U.S. also depends on Russia in some aspects of nuclear fuel
supply, such as resource production and fuel manufacturing. In this respect, Japan-U.S. cooperation
should be an effective countermeasure. Also, Europe’s nuclear power supply-chain somehow
depends on Russia, and the need to change suppliers is likely to emerge in the future. When that
happens, the Japanese and U.S. nuclear industries will be required to play an even greater role, and

it will present a good opportunity for both countries.

Carbon Capture, Utilization and Storage (CCUS)

Mr. Yoshikazu Kobayashi (Senior Economist, Manager, CCUS Group, Fossil Energies &
International Cooperation Unit, IEEJ, Japan) presented a report on Japan’s initiatives in the areas of
carbon capture and utilization (CCU) for using CO, and carbon capture and storage (CCS) for storing
CO..
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Mr. Kobayashi explained the following points with regard to CCU.

Among the various CCU methods, Japan is putting effort into carbon recycling, which involves
manufacturing products by chemically changing CO,. Carbon recycling technologies include
converting plastics and chemical fibers into raw materials, manufacturing of synthetic fuels
known as “e-fuels,” and mineralization to enable the absorption of CO; into concrete or other
materials.

The government has announced its roadmap for carbon recycling technologies. By 2030, it will
promote the adoption of relatively cheap technologies that do not use hydrogen, such as
mineralization technology. By 2040, it aims to introduce technologies such as synthetic fuels,
which require high costs but are also highly effective in reducing emissions. To introduce these
technologies, the government will provide support by utilizing the Green Innovation Fund of 2
trillion yen. Carbon recycling products cost more for the same quality, so creating a market to

evaluate their environmental value is an issue.

He explained the following points with regard to CCS.

Japan stored 300,000 t-CO» at Tomakomai in Hokkaido from 2016 to 2019. By 2024, it plans
to conduct demonstration experiments of transporting the CO, generated by multiple domestic
coal-fired power generation plants by ship, and storing them.

The government has also formulated a roadmap on CCS. It plans to commence the operation of
CCS by 2030 with a view to storing 120 — 240 million t-CO; in 2050. To realize the full-scale
adoption of CCS, there is a need to establish laws and regulations concerning CCS. There is an
increasing number of CCS projects by individual corporations in Southeast Asia and Australia,
so there is also the prospect of transporting and storing CO, overseas in the future.

Concerning the social acceptance of CCS, it is important to encourage acceptance by thoroughly
explaining the importance of CCS. When doing so, it is also necessary to explain the vital need
of CCS in order to fill the gap between the climate change targets and what can be achieved in
practical terms by building upon existing technologies. Also, regions where petrochemical
industries have been the mainstay will lose their economic infrastructure for the future. By
reconsidering CCS as a green industry, however, they can potentially transform their economic

base, changing it to the CCUS industries.

Furthermore, Mr. Kobayashi explained the following points that CCU and CCS have in common.
The Asia CCUS Network was established to share knowledge about CCUS, and it has built an
international CCUS network comprising 13 national governments and more than 200 corporations.
To deploy CCS/CCUS technologies, we face the challenges of reducing costs, monitoring
storage, introducing measurement and verification systems, and securing storage locations in
Japan.

As for the question of where to capture CO; from, it is important to prioritize and narrow down
the targets for carbon capture. If we were to regard CCUS as a last resort, it seems effective to
use it in hard-to-abate industries. It is inefficient to introduce both CO, capture and ammonia

co-firing in coal-fired thermal power, so it is likely that only one of the two will be adopted.
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Conclusion

While we could not cover all the technologies in this session, I think we were successful in
holding in-depth discussions on renewable energy, hydrogen, nuclear power, and CCUS. With regard
to technological development, we can say across the board that there is a need to first explore the
potential of a wide range of technologies from a technology-neutral perspective, without trying in
vain to decide on the winner. In promoting new technologies, the predictability of investments is an
important point. Under the current circumstances, in order to promote hydrogen despite its high cost,
it is also necessary to put in place measures to reduce the risks to business operators, such as the
Contract for Difference (CfD) scheme implemented in the UK. In the U.S., in addition to the
government’s proactive stance toward nuclear power, the Congress has also demonstrated rare
bipartisan support, which in turn provides nuclear power developers with a sense of security. Even if
the Inflation Reduction Act included support measures for nuclear power generation, if there were
any risks of project cancellations due to changes in the administration, it seems highly unlikely that
any developers will decide to make huge investments in nuclear power. Furthermore, with regard to
new types of reactors and new technologies such as CCS, it is extremely important to ensure social

acceptance for promoting their widespread adoption.

Writer’s Profile

Toshiyuki Sakamoto

Mr. Sakamoto worked for policy planning and implementation on energy, climate change and industry competitiveness
for 30 years at the Ministry of Economy, Trade and Industry or METI, the Japanese Government. After leaving the
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appointed to the current position in June 2020.
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Decarbonisation Technology Development and
Commercialisation Leading to Carbon Neutrality:
a Policy Perspective

Joan MacNaughton*

As the title above implies, it is the development of a technology and its commercialisation that
can deliver carbon neutrality. Completely new technologies are not needed as sufficient technologies
already exist, as extensive analysis has shown (for example in reports from the IEA, especially the
Energy Technologies Perspectives series; IRENA, as regards renewables; and the Energy Transitions
Commission, which has examined hard to abate sectors; as well as numerous academic studies). By
contrast, what has lagged behind the identification of technical solutions are the policy, regulatory
and fiscal frameworks to facilitate their demonstration, development and deployment, as the
prerequisite to commercial viability.

This article will look at how policy has faltered in enabling the scale up of clean technology
commercialisation and contrast that with the notable success of renewables. It will offer some

lessons policymakers must learn to put us on a path to decarbonisation by 2050.

Renewables in Power Generation

Renewables are a success story, driven by longstanding and extensive incentives or mandates.

Differing approaches have been adopted in the European Union, in countries such as the UK
and Germany, Germany and in the United States.

In 2000 the UK government introduced a Renewables Obligation (RO) with a target of 10% of
electricity to be supplied from renewables by 2010 (an EU Directive in 2001 also set a 10% target
for UK energy overall). The RO included incentives for suppliers to meet interim targets increasing
year by year, financial penalties for non-compliance and a system of tradable renewables certificates
(which aimed to create an efficient market for resource allocation and to foster innovation). The
10% target was not reached until 2011/12. Progress was impeded by an unfavourable planning
regime, as well as delays in providing connections to the transmission and distribution system. The
tradable certificate system may also have increased the perception of risk and deterred some
investment.

The Germany ‘Energiewende’ was built around a system of feed in tariffs for renewables. It
drove more rapid deployment than in the UK, notably of solar panels. It was however more costly.

At the federal level in the US, time limited tax credits provided incentives for renewable

projects and there were additional measures in some states. But uncertainty over whether tax

* Distinguished Fellow, IEEJ
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credits would be renewed created a cycle of boom and bust. The tax credit approach was also only
viable for companies which had tax liabilities against which to offset the credits.

In 2008, the European Union agreed its ‘20/20/20° package: a reduction of 20% in CO;
emissions (compared to 2005), a 20% improvement in energy efficiency, and a 20% share of
renewables in the energy mix, all to be achieved by 2020.

A reformed renewables incentive structure called ‘Contracts for Difference’ was introduced in
the UK’s Energy Act of 2013. A strike price discovered via competitive auctions was set for
renewable power generation with suppliers paid a premium to top up lower market prices; but they
were obliged to refund the difference if the market price were higher, which has been the case in

the current era of high gas prices.

Carbon Capture and Storage

Analysis has consistently shown that it will be very difficult, or even impossible, to deliver
Net Zero by the middle of the century without Carbon Capture and Storage (ie CCS, or if the
captured carbon dioxide is reused, CCUS).

But the technology continues to be controversial: criticised by some as a way for fossil fuel
companies to extend the life of their business models, as unproven, costly and not commercially
viable. These criticisms ignore longstanding evidence that the technology can work (eg from
projects injecting CO» captured from gas production in Norway and Algeria) and they overlook that,
in marked contrast to renewables, CCUS has not yet received the level of support needed to drive
increased deployment and bring down costs through economies of scale and learning by doing. To
illustrate this, consider the proposal for a CCS funding mechanism using the proceeds from selling
600m unused allowances from the EU Emissions Trading Scheme put to the European Parliament
during the enactment of the 2008 package. The Parliament adopted the proposal but redirected half
of the money to renewable projects, augmenting the already extensive renewable support at EU
member government level and demonstrating yet again the lack of wholehearted political support
for CCS.

While demonstrator projects were initiated in many other jurisdictions in the early mid-2000’s,
many were cancelled because of local opposition, such as the Schwarze Pumpe and Janschwalde
power station projects in Germany, or the withdrawal of financial support. Examples here include
AEP’s Mountaineer project which from 2009 captured CO; from the waste stream of a 30MW unit
of a coal power plant, transported and stored it in saline aquifers. As well as investment by AEP
and development partner Alstom Power, $50m was offered by the US government. But the State
electricity regulator refused to top this up with a small levy on consumer bills on the grounds that
there was no benefit to local consumers. The UK Treasury similarly withdrew support for a project
which had previously received seed funding, and which then could not benefit from matching
‘300m’ EU funding.

Many governments have now shifted focus towards ‘industrial clusters’ which not only test

CCUS but also build production capacity for hydrogen — a future key contributor to decarbonising
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some industries and forms of transport (or even potentially domestic heating). In many industrial
applications, there are few if any alternatives to CCS for decarbonisation. And ‘negative emission’
technologies, such as for capturing CO- from the atmosphere (‘Direct Air Capture’), will certainly

be needed to reach net zero alongside nature based solutions.

Conclusions

Space limits the policy approaches which can feature in an article such as this, but they have
been selected to illustrate some key lessons on what works to drive the commercialisation of

carbon neutral technologies.

i) Policymakers and businesses need to devote considerable effort to explaining the case for
these technologies, not only for achieving net zero but also their benefits to host communities
and the true level of risk. The abandonment of promising CCS projects at an advanced stage in
Germany owing to people’s refusal to accept that storage of CO, was safe seems particularly
strange in a country using (and storing) large quantities of methane. This is a potentially toxic
and explosive gas while CO; is something we all exhale when we breathe. Early engagement
through trusted interlocutors is crucial.

ii) Businesses need to be involved at the design stage of policies to ensure they are ‘investment
grade’ and are technically workable. Market based policy approaches can contribute to greater
cost efficiency, but unless they are designed with an eye to perceived risk they can negatively
impact the appetite for investment. This is where the German FIT approach seems to have
won out over the UK RO, albeit at a cost. Whether speed of scale up matters more than cost
effectiveness needs to be addressed upfront.

i) Investment appetite depends very materially on the predictability of the policy, regulatory
and financial regimes — allowing for reasoned judgements concerning lifetime viability of
projects. The structure of the EU ETS, with a clear direction of travel and multi-year trading
periods largely insulated from day to day political influence offers one model here. This can
be contrasted with the highly political decision making process in the US on the extension, or
not, of a tax credit regime and its associated risk of a boom and bust cycle which is not ideal
for building sustainable supply chains.

iv) Even where political decisions are front and centre, it is possible to give a credible long
term signal as did the EU 2008 package. This will positively affect business appetite and the
development of the supplier market. The prospect of a huge growth market for solar in Europe
must have been a factor in the Chinese government’s thinking in growing its solar industry to
compete globally; thus helping to drive dramatic cost reductions, in a way that other countries
with nascent solar industries failed to do.

v) Delays from external factors can be avoided by taking a ‘whole system’ approach, considering
the planning regime, grid connection availability, or — in the case of CCS and hydrogen —

developing business models to ensure the whole complex value chain can operate.
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Finally, market based frameworks should be adopted where appropriate, not only to amplify or
create the markets for carbon neutral technologies but to enhance cost effectiveness and incentivise
innovation. In other cases, different approaches will be needed. But whether market based or not,
policies and regulation must be consistent over time, with clear signals on adoption reflecting the
state of the technology. The stark reality is that stop and start approaches, particularly in the case of
CCS, have not only been wasteful but have delayed the delivery of available emissions reductions
by some years — a delay that was far from inevitable had advantage been taken of the state of the
technology. This could cost us dear in the future race to get to net zero. Ensuring that the needed
policies urgently extend across all sectors and geographies, and are consistent over time, is now the

key to driving scale up, and to do it fast.

Writer’s Profile

Joan MacNaughton
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The Global Energy Crisis and Climate Crisis: Japan’s

Contribution Through the Sustainable Use of Nuclear Power

Nobuo Tanaka”

Dr. Fatih Birol, Executive Director of the International Energy Agency (IEA) says that the
world is in the middle of its first truly global energy crisis, triggered by the military operations in
Ukraine by Russia, the world’s largest producer of fossil fuels. IEA was founded in 1974 during the
first oil crisis, but the current crisis involves not only oil, but also natural gas, coal, and electricity,
with the prices of each rising rapidly to historical highs. Energy security has emerged as an issue of

top priority for all countries.

Europe and Russia are verging on becoming embroiled in an energy war. Europe strengthened
sanctions on Russia for its military operations in Ukraine, and banned the import of oil and coal
from Russia. In retaliation, Russia is gradually tightening its natural gas exports to Europe. Europe
is Russia’s largest customer for fossil fuels. In particular, natural gas is supplied in large volumes
through pipelines, and 75% of that is bound for Europe. On the other hand, even after the
annexation of Crimea, Europe increased its dependence on Russia through Nord Stream 1, relying
on Russia for close to 50% of its domestic demand at one point and even starting work on Nord
Stream 2. This is believed to have emboldened President Putin of Russia. (Graph 1) Angela Merkel,

The European Union’s reliance on Russian gas increased steadily over the last decade
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former Chancellor of Germany, was the one who had pushed for this. She procured cheap and
stable energy sources for the country until the autumn of 2020, and the German economy achieved
prominent success within Europe. However, she also committed to reducing the use of coal in
response to calls from many German citizens for strong global environmental measures. She also
frequently changed policies on the use of nuclear power based on the response from the citizens. In
2008, I was invited to the energy policy dialogue with Chancellor Merkel and German industrial
leaders at the German Chancellery. (Photograph) When I asked her why Germany did not proactively
use nuclear power, she replied, “Mr. Tanaka, I am a scientist. I am well aware of the importance of
nuclear power, and how to utilize it. But I need votes to do so in Germany.” That was during the era
of the grand coalition with the Social Democratic Party, which was anti-nuclear power, so she
changed the policy direction to reduce dependence on nuclear power. However, after she won the
general elections the following year, Merkel formed a small coalition with the Free Democratic
Party and revived the use of nuclear power. In 2011, the Fukushima Daiichi Nuclear Power Plant
accident occurred, stirring strong public reactions against nuclear power. Merkel changed her
policy once again, and decided to phase out nuclear power by the end of 2022. She is a wise
politician rather than a good scientist. While this led her to retain political control for the period of
16 years, the choice to move away from coal and nuclear power and depend instead on gas from
Russia brought about Germany’s over-reliance on Russia, which in turn gave President Putin too
much confidence. Hence, we can probably say that Merkel’s decisions had brought about the

Russia-Ukraine crisis today, which is the most severe geopolitical crisis in the postwar era.
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But the global energy crisis may subside in 10 years. The looming climate crisis and nuclear
war could perhaps be more serious. According to Yuval Noah Harari, the author of Sapiens: A Brief
History of Humankind, what wipes out humankind in the end will not be viruses, but a nuclear war,
climate crisis, or algorithms. Harari says that all these crises are global and cannot be resolved
through the efforts of any one country. On the other hand, in the current political climate around the
world, populism and nationalism that puts the interests of one’s own country above all, are taking
great strides forward, while global values such as democracy and liberalism are in a state of crisis.
This is a grave situation, says Harari, and politicians with a global identity are needed to address
this crisis to humankind. Former Prime Minister Abe, who was killed by an assassin, was one of
these rare politicians. The fact that his state funeral was attended by many world leaders attests to
the relationships of trust that he had built. His death is truly regrettable. (Photograph of former
Prime Minister Abe at ICEF 2019. He was the founder of ICEF.)

ICEF 2019 / Green Innovation Summit 2019-10-9

What should Japan do in the face of the current nuclear war crisis in Ukraine, the global
energy crisis, and further, the climate crisis? I believe one of the answers is the peaceful use of
nuclear power. If we were to look at Merkel’s failure, it is clear how important nuclear power is to
energy security. The operation of one nuclear power plant with a capacity of 1 Giga watts can help
to save 1 million tons of LNG consumption per year. Putting 10 nuclear power plants back into
operation, as Prime Minister Kishida declared, will then save 10 million tons. With that, Japan
would not face any power shortage even if the gas supply from Russia to Japan were cut off.
Germany would appreciate it if the surplus were passed on to them. It would be an international
contribution that costs nothing. Furthermore, nuclear power plants, which do not emit carbon
dioxide, also contribute to global warming measures. Restarting nuclear reactors that had been shut
down is also cost-effective, so it would probably be the right choice to restart them after putting in

place the strongest safety measures, followed by a review of the extension of their operating period
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from 40 years to 60 years, or even to 80 years as observed in the United States. Nevertheless, as the
citizens have taken an extremely critical view of nuclear power after the Fukushima nuclear
accident, the operation of nuclear power plants is a political issue. If an accident occurs at a nuclear
power plant, it could cause serious damage as in the case of Fukushima. Even if the most stringent
safety standards were applied after the accident, there is no absolute guarantee of safety. Particularly
in the case of large-scale reactors, even if safety were enhanced, it would still be necessary to
secure a large emergency evacuation area. Hence, the risks are still high in the event of an
emergency. In comparison, for small modular reactors (SMRs), it could be possible to contain the
evacuation area within the plant premises, depending on the design. In addition, it will reduce the
initial construction costs and the passive safety design will further enhance the reduction of the risk.
Since SMRs are flexible power generation and heating systems aimed at fulfilling local demand, it
should be possible to incorporate the views of the local community from the design phase. Social
acceptance should also increase significantly. Compared to large-scale light water reactors, SMRs
may raise concerns of high unit cost for power generation. However, the cost of large-scale reactors
to date have been double or triple that of the initial planned cost due to factors such as extended
construction period and changes to safety specifications. Instead, building many reactors of the
same type and standardizing them is a way to reduce costs. SMRs are an innovation that can
achieve this. SMR can be operated as a backup to variable wind and solar power, during peak times
when prices are high. This will be a paradigm shift from the current large-scale light water reactor
systems, which operate large-scale reactors continuously as the base load. (Graph) The high-level
radioactive waste site has not been determined so far. The back-end solution for nuclear power
plants, such as spent fuel resulting from power generation activities at large-scale light water
reactors including fuel debris from Fukushima, and the high-level waste after plutonium has been
extracted through processing at the Rokkasho Reprocessing Plant from spent fuel, remains
undetermined; this only serves to amplify the anxiety and unease among citizens. Moreover, there
is the problem of proliferation risk of nuclear weapons. Ukraine has returned its nuclear weapons
under the Budapest Memorandum, but if it had not, would Russia have carried out its aggression on
the country? Under the circumstances, it is inevitable that an increasing number of countries, like
North Korea and Iran, consider the possession of nuclear weapons the absolute security. It would
not be an exaggeration to say that the nuclear nonproliferation regime is now in danger of collapsing.
There is a need to develop technology to prevent diversion to nuclear weapons in countries that use
nuclear power peacefully, and the security measures of IAEA, which monitors such diversion,
should probably be reviewed.

For nuclear power to be sustainable, it is not sufficient for it to only be safe and to not emit
CO,. The nuclear power session at this year’s Innovation for Cool Earth Forum (ICEF 2022)
summarized the abovementioned problems as four conditions for the sustainability of nuclear
power. The first is to minimize the risks of accident by introducing SMRs and passive safety design.
The second is disposal plans for high-level radioactive waste, which countries such as Finland is
materializing. This is also a condition for EU’s taxonomy for sustainable investment. The third is

technology with low proliferation risk of nuclear weapons. The fourth and last is social and
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Delays and cost overruns have troubled the nuclear industry =Ye|

Overnight cost and construction times for selected recent nuclear projects
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Although advanced economies have nearly 70% of global nuclear capacity, investment stalled decades
ago and the latest projects are running far over budget and behind schedule.

“NuclearPower and Secure Energy 50
Transition” by IEA 2022-6-30

Standardization of reactors, NOT Size, that reduces unit
construction costs.

Figure 10.6 = Historical overnight cost of construction for nuclear power plants
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political sustainability. In democratic countries in particular, there should be designs that make
nuclear power acceptable to local communities. Assistant Professor Aditi Verma, one of the
speakers at ICEF, called this “design justice.” In the case of SMRs, it is possible to incorporate the
demands of the community at the site of construction from the initial stages of design. In Wyoming,
United States, the Natrium reactor that TerraPower is planning is a sodium cooling, metallic fuel
fast reactor, but its aim is to replace the old coal power generator and keep locals employed. It also
enables support at peak times through a heat storage system that uses molten salt. Canada’s SMR is
planned to be a heat source to melt down oil sand, and its use in the north-western part of the
country is anticipated. Russia has moored a barge mounted with an SMR on the Arctic coast, which
is already supplying electricity to arctic towns. The future of nuclear power lies in such flexible,

locally distributed systems that fit well with renewable energy sources. Metallic fuel is ideal for
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enhancing flexibility, such as frequent output adjustments. Nuclear submarines and ice breakers use
metallic fuel to facilitate frequent stops and goes. On the other hand, while oxide fuel is made easy
to handle through solidification, it breaks easily during output adjustment, and is therefore suitable
for large-scale light water reactors that operate continuously as base load. Nuclear power innovations
lie in SMRs as well as the conversion to metallic fuels. Metallic fuels are also useful for advancing
waste disposal. High-level radioactive waste needs to be stored in a stable manner for more than
100,000 years because it is mixed with what is known as minor actinides (MA), which are
transuranic elements such as americium and curium with extremely long half-lives. Pyroprocessing
is a dry processing method by which such elements are extracted from spent fuel along with
plutonium, etc. and burnt in a fast reactor. The wet processing method (purex) used at Rokkasho
extracts only plutonium, so it takes more than 100,000 years to detoxify the waste; pyroprocessing,
on the other hand, requires 300 years. This is also a long time, but it makes it far easier to search
for disposal sites. In the future, there is also potential for the development of nuclide transformation
technologies that further reduces the detoxification time for nuclear waste to a hundred years or
less. Burning the plutonium and MA extracted from fuel debris from Fukushima Nuclear Power
Plant in an SMR through the pyroprocessing method, can convert it into 300-year waste. Debris
cannot be transported anywhere even if it were extracted from a broken reactor, for example. No
prefecture would accept it. There is no other option but to process it in Fukushima, convert it into
300-year waste, and store it in Fukushima. The Canon Institute for Global Studies convened the
Study Group on Next-generation Nuclear Energy Utilization to discuss what sustainable nuclear

power is, and summarized their recommendations in an interim report. (https://cigs.canon/article

/20221006 _7042.html) Chieko Nagayama, who participated in this study group as an observer, has

commented at the symposium held by the same study group in the following video link, which I
would highly recommend watching. (Photograph) (https://cigs.canon/videos/20220310_6639.html)

Comment

; 578 \ ’ -:\ . »e Ja”

51-'7_’43’_—1\"—'55!.1'?2@
,‘:'_‘;_‘ .‘. _§?‘°\_ :. 3 _:"‘;--.

Hxe

i

BEASDIAAY S | RERRTAEZEXL Y YRIIALG

- 21 -


https://cigs.canon/article%20/20221006_7042.html
https://cigs.canon/article%20/20221006_7042.html
https://cigs.canon/videos/20220310_6639.html

IEEJ: January 2023 © IEEJ2023
IEEJ Energy Journal ~Special Issue January 2023

While teaching in Fukushima in her 20s, she was afflicted with an incurable muscular disease.
Without a cure, she had no choice but to give up everything, but she continues to spread various
messages proudly today. Concerning the Fukushima accident, she says that despite the loss of
beautiful Fukushima, if decommissioning efforts move forward by establishing a metallic-fuelled
SMR and the pyroprocessing plant in Fukushima, it would help to restore trust in Japanese
technology and contribute to the peaceful use of nuclear power in the world. This would transform
Fukushima into “Fukushima for service.” Although there is no path to recovery for herself, she
hopes that Fukushima can stand again by contributing to the future even if it is resigned to the
outcomes of the accident.

There are also countries around Japan that are skeptical of Japan’s plutonium storage and use,
and suspect that it has plans to possess nuclear weapons. In this case, Japan should place its surplus
plutonium under IAEA’s management, formally accede to the Treaty on the Prohibition of Nuclear
Weapons, and reaffirm its commitment to the peaceful use of nuclear power. There should be no
opposition from the United States if the declaration were made by Prime Minister Kishida, who
comes from Hiroshima. To strengthen the nuclear nonproliferation regime, non-nuclear-weapon
states should be appointed as permanent members of the UN Security Council. Japan should
commit fully to the peaceful use of nuclear power and develop diplomacy that is appropriate to its
position as a leader in the peaceful use of nuclear power.

Politicians are likely to claim that it would be absurd to build nuclear power facilities such as
pyroprocessing facilities and fast reactors in Fukushima, and that Japan cannot possibly engage in
such diplomacy under the United States’ “nuclear umbrella.” However, there are no other ways to
bring about the regeneration of nuclear power. Japan should draw lessons from Ms. Nagayama’s
courage and the global identity of former Prime Minister Abe, and embark on its path to

next-generation nuclear power starting with Fukushima.

Writer’s Profile

Nobuo Tanaka

Mr. Tanaka is the Distinguished Fellow at the IEEJ. He is the chairman of the Steering Committee of Innovation
for Cool Earth Forum (ICEF). As Executive Director of the International Energy Agency (IEA) from 2007 to 2011,
he initiated a collective release of oil stocks in June 2011. He also played a crucial and personal role in the
strengthening of ties with major non-Member energy players, including China and India. He began his career in
1973 in the Ministry of Economy, Trade and Industry (METI), and has served in a number of high-ranking
positions, including Director-General of the Multilateral Trade System Department. He was deeply engaged in
bilateral trade issues with the US as Minister for Industry, Trade and Energy at the Embassy of Japan, Washington
DC. He has also served twice as Director for Science, Technology and Industry (DSTI) of the Paris-based
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The European Union’s reliance on Russian gas increased steadily over the last decade
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Delays and cost overruns have troubled the nuclear industry E=Ye
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2. Asian Developing Countries’ Pathways to Carbon
Neutrality
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Energy Transformation and Sustainable Growth

Yukari Yamashita”

After COP26 in November 2021, actions on climate change countermeasures were expected to
accelerate further in 2022. Unfortunately, the 2022 winter started with a concern for natural gas
shortage around the world. Earlier in the 2021 summer/autumn season in Europe, demand for
natural gas surged rapidly caused by a shortage of renewable electricity. Consequently, gas prices
increased not only in Europe but around the world as well, raising concerns about the impact of
fuel shortages on power supply. Meanwhile, Russia’s invasion of Ukraine in February further
increased the natural gas supply shortages, resulting in soaring energy prices. The 2022 shortage
situation that suddenly emerged forced the world to realize the importance of energy security.

Natural gas, which is considered as the transitional energy source to future climate change
countermeasures, is now becoming an issue as developing and emerging countries may continue to
use cheap coal while the wealthier developed countries can secure the expensive gas (and lower
their emissions). This may bring back the issue of divided world (i.e. North-South issue). To
resolve climate change, it is essential for all countries to reduce emissions, including emerging and
developing countries. Therefore, at this IEEJ/APERC symposium and as a follow up from the
previous year, we discussed with Asian researchers the challenges of achieving carbon neutrality

for the emerging and developing countries.

Introduction

This is a summary of Session 2 of the IEEJ/APERC Symposium, held in Tokyo in April 2022.
It was entitled; “The Path to Achieving Carbon Neutrality in Emerging Asian Countries”. Climate
change is a challenge faced by humanity and it cannot be solved by some or a few countries alone.
The current crusade toward carbon neutrality (CN) for all is not perfect because of the insufficiency
of concrete measures suitable for the developing world, even under a Sustainable Development
Philosophy. The key is whether the entire world, emerging and developing as well as developed
countries, can tackle climate change and move in the same direction.

In early April, the IPCC Working Group III report was released, and it was once again pointed
out that the summation of the countries’ Nationally Determined Contributions (NDCs), that are
targeting 2030, are significantly insufficient to be on the paths of either the 1.5°C target or the 2°C
target for 2050. Substantial emission reductions from 2030 onward will be necessary (Fig. 1).! The
movement toward decarbonization by the financial community and companies is rapidly gaining

momentum, but the perspective of how to support the transition to decarbonization in emerging and

* Managing Director, Charge of the Energy Data and Modelling Center, IEEJ
' IPCC AR6 WG3 SPM Figure SPM.4
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developing countries is often overlooked. In this session, we continued from last year and discussed

the importance of transition.

Fig. 1 Relationship between Emission Pathways and NDC Targets Depending
on Future Temperature Rise Levels
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What is Necessary for the Energy Transition of Emerging and Developing
Countries

At the beginning of the session, Asian experts talked about their own perspectives on what
would be required by the emerging and developing countries to transition towards carbon
neutrality.

Dr. Han Phoumin, Senior Energy Economist, ASEAN-East Asian Research Centre (ERIA),
collaborated with the Institute of Energy Economics, Japan (IEEJ) in a study on electrification
toward decarbonization in ASEAN?. He emphasized that the strategy should first utilize as much as
possible zero carbon power sources, including conventional hydropower, geothermal, biomass, etc.
By 2060, ASEAN should achieve a well-balanced use of low-carbon technologies for various fossil
fuels, including hydrogen, ammonia, CCS, etc., which would lead to effective CO, emissions

reductions. He emphasized the importance of reducing the technology costs and increasing the

2 ERIA and IEEJ, Decarbonisation of ASEAN Energy Systems: Optimum Technology Selection Model Analysis up to

2060 (July, 2022 ) Decarbonisation of ASEAN Energy Systems: Optimum Technology Selection Model Analysis up to
2060 (eria.org)
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international cooperation in overcoming the economic challenges toward achieving carbon
neutrality. A scenario based on carbon neutrality will result in higher costs for the emissions
reductions and higher energy prices.

Dr. Leana Srivastava, then deputy director of the International Institute for Applied Systems
Analysis (ITASA), pointed out that as of November 2021, countries that accounted for 90% of
global greenhouse gas emissions had agreed to net-zero targets. Unfortunately, countries accounting
for 73% of those emissions have not announced nor released their concrete plans to achieve such
objective. She stressed the need to significantly reduce fossil fuel consumption if we want to
achieve the goals of the Paris Agreement.

Based on various scenario analyses for carbon neutrality, it was pointed out that power
demand will increase in the future due to electrification in the transport sector and population
growth. The amount of power generated by renewable energy will increase significantly and
become one of the major power sources. However, it is also estimated that in South and Southeast
Asia, at least 50% of the electricity by 2030 and 100% by 2050 will need to be supplied by
decarbonized power sources. Coal-fired power should decline sharply by 2030 and need to be
phased out by 2040. Global coal-fired power generation doubled since 2000, primarily because of a
rapid economic growth in China and India. As both countries are still planning for significant coal
generation expansion in the future, various supports, such as investments in clean energy and
infrastructure, the formulation of quantitative frameworks, and governance are needed.

Dr. Dina Azagalieva, Research Fellow at the Asian Development Bank Institute (ADBI), noted
the potential of green bonds in Asia, which Europe and the United States introduced ahead of Asia.
Green bonds, which surged since 2021, are a means of financing infrastructure investment in the
Asia-Pacific region. She also stressed three related issues with green bonds. First, she cited the cost
of certification, etc., to indicate that projects are “being green.” One solution to this is government
support for green bonds, as has already been done in Hong Kong, China, Japan, Malaysia and
Singapore. The second challenge is the risk of fluctuations in foreign exchange relative to local
currencies that arises when green bonds are issued in foreign currencies. On the other hand, if the
fluctuation is severe, repayment in local currency is one of the options, as has been the case in
Malaysia. The third issue is related to the demand uncertainty for publishers with low credit rating
(such as Moody’s). One solution to this is for government and pension funds to guarantee the
purchase.

The Asian Development Bank’s (ADB) Energy Transition Mechanism (ETM) aims to accelerate
the transition from fossil fuels to clean energy based on market forces. As a mechanism, she
explained that pilot projects were being carried out in Indonesia, the Philippines, and Vietnam, and
that these projects were contributing to the early phase-out of coal-fired power plants in the three
countries. She emphasized that there was no single one-size-fits-all solution to long-term climate

action, and that it was necessary to take multiple measures.
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Energy Security and Asia

The panel discussion first addressed energy security and the dangers of dependence on a
single energy source, which have become a concern around the world since the Ukraine crisis.

ADBI’s Dr. Azagalieva pointed out the implications of a power supply shortage. such as the
one that Japan faced in January 2022. The more important message is to first improve energy
efficiency (lower demand) because supplies from renewable energy may not increase as fast as
demand for electricity will increase in Asian countries. For example, in Malaysia and Singapore,
there are examples of green buildings promoting cooling with low-carbon energy using green
bonds.

Dr. Srivastava emphasized that achieving carbon neutrality by 2050 will not be easy. She also
reminded the audience that each country’s path would be different due to issues such as biodiversity,
air pollution, as well as energy access in developing countries. Progress toward achieving the SDGs
goals is also not rapid and she emphasized the importance of responding with a sense of urgency
going forward.

Dr. Phoumin emphasized that carbon neutrality could not be achieved with a single energy
source and that decarbonization needed to be considered across all sectors and a wide range of
technologies. To achieve carbon neutrality, existing mature technologies that do not rely on fossil
fuels such as solar, wind, and biomass must be first utilized, but it is important for government
agencies and financial institutions to understand the need for each technology and invest in each of
them. He also pointed out the energy transition must rely not only on important technologies such
as renewable energy, but on CCS, ammonia, and DACS (direct air capture and storage) as well. In
the medium term, he emphasized that the early phase-out of coal-fired power generation would be
required, and that the formulation of policies (roadmaps) for the transition from coal-fired power
generation to renewable energy would be a challenge in Southeast Asian countries.

It was emphasized that energy security is a top priority for Asian countries and that cooperation
among countries is necessary. Amid the current high fossil fuel prices, the need for the immediate
introduction and acceleration of renewable energy was pointed out. Dr. Srivastava emphasized that

this required a shift in both our own mindset and behavior.

Expectations for Technologies for Carbon Neutrality

The government of Japan is providing for various assistance in technologies such as hydrogen,
ammonia, and CCUS. According to Dr. Phoumin, it is important for Southeast Asia, which is
currently highly dependent on fossil fuels, to combine and consider other options including
hydrogen, ammonia and CCUS. He pointed out that there is a growing need for co-firing technologies
and that hydrogen is particularly important for the transportation and power generation sectors,
while ammonia is more for the power generation sector.

ADBI’s Dr. Azagarjeva mentioned that the costs for hydrogen, CCUS and energy storage are
rapidly declining, but they are still expensive. She expressed her hope that the use of these
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technologies would reduce the needs for fossil fuels. To attract investment, it is important to be
green meaning that it is important to use renewable energy for hydrogen production and for storing
energy. On the other hand, she said that fossil fuels could not attract investors unless they were
used to produce hydrogen (with CCS). She emphasized the need for a “green” definition that was
accepted by investors.

Dr. Srivastava, on the other hand, emphasized that technology was one solution, but not the
only solution. Since many technologies are still in development and not readily available, the
problem is to not get too caught up with high expectations for innovations. It is necessary to

recognize that there are risks in new technologies.

Conclusion

Energy security has long been an important issue and often served as the basis of energy
policies for countries that heavily rely on imports for most of their energy needs, such as Japan and
emerging Asian economies. In the discussion on Japan’s Strategic Energy Plan, securing a stable
supply of energy is as high a priority as simultancously achieving economic efficiency and
environmental compatibility (and nuclear safety (S)). Energy security is among the 3Es (stable
supply, economic efficiency, and environmental compatibility). Since the entry into force of the
Paris Agreement, response to climate change has been given top priority, mainly in Europe, and the
importance of energy security has been set aside while declaring carbon neutrality captured the
center of attention. Issues during the energy transition period have quickly become apparent,
calling for the review of the role of nuclear power, the importance of ensuring a stable supply of
electricity and the need for securing fuel despite a substantial increase in renewable electricity. The
importance of sharing the challenges faced by emerging and developing countries is rising and an

increasing international cooperation in energy and environmental measures is required.
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Scenario Plausibility

Roger Pielke Jr. *

Scenarios are common in environmental research, and particularly so in climate research and
policy. The climate research community uses scenarios to “provide plausible descriptions of how
the future might unfold in several key areas — socioeconomic, technological and environmental
conditions, emissions of greenhouse gases and aerosols, and climate” (Moss et al. 2010). Such
scenarios “play a fundamental role in improving understanding of the climate system as well as
characterizing societal risks and response options” (O’Neill et al. 2016). Climate scenarios thus
make important contributions to the development and evaluation of climate policy options.

In this short paper I summarize recent work I and colleagues have conducted on the
plausibility of the scenarios of the Intergovernmental Panel on Climate Change (drawing from
Burgess et al. 2020, Pielke and Ritchie 2021, Burgess et al. 2022, Pielke et al. 2022). The IPCC and
much of the climate research community uses carbon dioxide (CO,) emissions scenarios to imagine
and evaluate “a range of plausible futures, because human development is determined by a myriad
of factors including human decision making” (IPCC WGIII 2014).

Scenarios used in the IPCC 5th Assessment Reports (ARS) and 6th Assessment Reports (AR6)
include the ‘Representative Concentration Pathways’ (RCPs) and the ‘Shared Socioeconomic
Pathways’ (SSPs) (see Pielke et al. 2022). The high-emissions end of the RCP/SSP range is
consistent with 8.5 W/m? radiative forcing and 4°C—5°C of warming relative to pre-industrial levels
by 2100 (e.g. SSP5-8.5, RCP8.5). At the low end, scenarios project emissions consistent with 1.9
W/m? radiative forcing and 1.5°C of warming or slightly less by 2100 (e.g. SSP1-1.9).

The report of Working Group 1 of the IPCC AR6 observes that “No likelihood is attached to
the scenarios assessed in this Report.” Yet, at the same time the IPCC ARG recognizes that “the
likelihood of high emissions scenarios such as RCP8.5 or SSP5-8.5 is considered low” and recent
‘stated policy’ scenarios of groups such as the International Energy Agency (IEA) are “approximately
in line with the medium RCP4.5, RCP6.0 and SSP2-4.5 scenarios.” The IPCC’s recent recognition
of scenario likelihood is part of a broader and fast-moving discussion of scenario plausibility and
implications for research and policy (sources can be found in Pielke et al. 2022).

Scenario ‘plausibility’ has been discussed for many years, but the IPCC has not evaluated the
plausibility of scenarios central to much of climate research and assessment (Pielke and Ritchie
2021). Our recent analysis defines a ‘plausible’ scenario as one in which future fossil-fuel-and-
industry (FFI) CO, emission growth rates of the scenario show a consistency with historical
observations and IEA Stated Policies Scenario (STEPS) near-term projections (see Pielke et al.

2022 for details on our methodology). A scenario that has already diverged from reality is, by
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definition, not plausible. It is theoretically possible for a scenario that has already diverged
significantly from observations to later return to the same projected future emissions level, though
for this to occur would imply opposite divergences in the future, which would require a major
departure from the trajectory of the original scenario, thus also making that scenario implausible,
even if it were to arrive at the same final level of emissions (see Burgess et al 2021).

The figures below show (A, left) the prevalence of scenario mentions in the IPCC AR6
(Working Group 2 report) and (B, right) our results for all scenarios of the IPCC ARG6 in terms of
plausibility (the figures were originally published in Burgess et al. 2022). The detailed methodology
for the quantitative evaluation of plausibility is described in Pielke et al. (2022).
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The figure shows that plausible scenarios span a 2100 range below and above the SSP1-1.9
and SSP4-6.0 scenarios, centered on a median of a SSP2-3.4 scenario. The SSP3-7.0 and SSP5-8.5
scenarios reside far from the zone of plausibility. However, as the left panel shows the SSP5-8.5
(and RCP8.5) scenarios dominate the mentions in the IPCC report (which follows the same practice
of the IPCC ARS, see Pielke and Ritchie 2021). Unfortunately, the climate research and assessment
communities emphasize implausible scenarios.

In our work, we have made several recommendations on how the climate research community
can correct course away from implausible scenarios and toward those with greater plausibility.

First, and obviously, the climate community could recognize the over-reliance on implausible
scenarios, and take steps to immediately address it to avoid a growing credibility crisis. As common
sense as this may seem, there are countless academic papers, research grants, the scenario architecture
developed over 17+ years, and the ongoing Sixth Assessment of the [IPCC — all of which has
created an enormous momentum that may prove difficult to change.

Second, serious consideration should be given to either (a) terminating the role of the IPCC in
orchestrating the content of climate science, or (b) transferring the mandate of the IPCC to assess
climate science research to an organization independent of scenario development that plays no role
in shaping how climate research is produced. With respect to scenarios of the future, the hegemony

of the IPCC has become a source of myopia, rather than enlightenment.
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Third, despite the presence of thousands of scenarios in the community, more regular attention
needs to be given to a much simplified set of near-term, policy relevant scenarios, similar to how
the International Energy Agency issues scenarios on an annual basis.

Fourth, more work is needed to reconcile long-term narrative pathways based on an idealized
year 2100 end-point with what policy makers need to know about the next years and decades.
While there are an increasing number of scenarios focused on the role of Paris Agreement NDCs
through 2030, there is a significant gap in the IPCC assessments for scenarios that address
developments before 2050 in the context of today’s policy environment. This gap is created by an
excessive focus on long-run, full century scenarios, driven in large part by the needs of the physical
science modeling community.

Finally, climate research and assessment would benefit from a more ecumenical and expansive
view on relevant knowledge. The IPCC scenario process has been led by a small group of academics
for more than a decade, and decisions made by this small community have profoundly shaped the
scientific literature and correspondingly, how the media and policy communities interpret the issue
of climate change. The dominant role of this small community might be challenged in order to

legitimize a broader perspective of views, approaches and methods.
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The Ukraine Crisis and Global Energy Transition

Ken Koyama*

Introduction

The global energy situation is rapidly becoming fluid as a result of the deepening Ukraine
crisis, and the world is on the brink of an energy crisis. Stable energy supply and energy security
have become issues of top priority around the world, particularly in Europe where there is heavy
reliance on Russia for energy, and we face the urgent task of strengthening energy security
measures.

Under these circumstances, initiatives toward reducing reliance on Russia, which are
increasingly being implemented as the pillar of energy security measures, have become an
important concern worldwide. This is because one of the important measures for reducing reliance
on Russia is to reduce dependence on fossil fuels, and that could lead directly to promoting
decarbonization.

Based on this global energy situation, this paper first discusses the current situation of Ukraine
crisis and the associated issues, followed by a discussion on the emphasis on energy security and
strengthening of measures emerging from that situation. Thirdly, it discusses the impact that these
strengthened energy security measures has on global energy transition, particularly the impact on
energy transition toward decarbonization, and finally, examines the future pathway for energy

transition.

1. The Ukraine Crisis and Global Energy Situation

The price hikes that occurred simultaneously in the crude oil, natural gas, LNG, coal, and
electricity markets from the second half of 2021 were accelerated all at once when Russia launched
its military invasion in Ukraine on February 24, 2022, further destabilizing the global energy
markets.

All the energy markets saw significant price rises, and historical high prices were recorded
across the overall global energy market with the exception of crude oil, which registered its highest
prices after the global financial crisis in 2008. Among these, the most dramatic price hikes were
observed in European gas prices. Prices on Europe’s major trading hub, TTF, hit approximately
US$100 per million BTU in August 2022; this was an abnormally high price at the crude oil
equivalent of close to about US$600 per barrel. This was caused by a significant drop in supply
from Russia through major gas pipelines and a sudden surge in concerns about gas shortage in

Europe, amidst the heavy reliance on Russia in the European gas market and difficulty of finding

* Senior Managing Director and Chief Economist at IEEJ
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alternative gas supplies. Thereafter, Europe strongly advanced various measures to stabilize energy
supplies, as described later in this paper, even expanding gas storage to over 90% of its storage
capacity under the mild weather conditions and gas consumption reduction coupled with efforts to
secure addition supplies including procurement of LNG from the United States and other countries.
As a result, gas prices dropped significantly, and calm was restored. Moreover, heightened concerns
over a global economic slowdown contributed to widespread expectations of a slowdown in oil
demand, manifesting in unstable trends such as the significant decline of crude oil prices in
September.

However, despite the decline, crude oil prices remain high at around $80, while European gas
prices are also maintaining a high price level at around US$30-40 per million BTU (crude oil
equivalent of around US$200). Prices may rise significantly again in 2022 as a result of winter
temperatures, or other factors such as whether there are unexpected supply disruptions, depending
on the scale of such disruptions.

In the event of a large-scale supply disruption, there is also the possibility of major consumer
nations competing over the limited “supply pie” to secure their own supplies. Under such conditions,
the potential for chaos and instability in the global energy markets remains; depending on the
situation, it may become difficult to procure energy (emergence of physical shortage). Even if the
seriously troubled gas market manages to ride over this winter in Europe, the gas market will see
very low stock conditions at the start of the year 2023. As additional supplies may be limited after
2023 in the global gas/LNG market, it has been pointed out that the tight demand-supply

environment may continue for some time.

2. The Shift to the Emphasis on Energy Security

Soaring energy prices and market instability have emerged as one of the most important issues
for the global economy. Even developed region/country such as EU and Japan are increasingly
strengthening measures to counter the price increases by introducing various forms of energy
subsidies. Rising energy prices have accelerated inflation rapidly particularly in the United States
and Europe, and the implementation of raising interest rate policies to counter inflation is having a
major impact on global economic growth.

In addition to energy subsidies to cover the price increases, countries are moving forward
swiftly on the implementation of more fundamental policies to secure stable supplies of energy and
strengthen energy security. This can be seen most symbolically in Europe, which is heavily reliant
on Russian energy and is bearing the brunt of this energy crisis. At the same time, however, the
emphasis on energy security is an important issue shared by countries around the world. This is
because energy is an indispensable good to all countries. Furthermore, in a certain sense, precisely
because of the indispensable nature of energy, increases in energy prices have a “regressivity” that
hits low-income countries and populations more severely. Hence, we cannot overlook the fact that

it is becoming an even more serious issue for emerging and developing countries.
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Amidst the current Ukraine crisis, countries are focusing on the following four pillars of
energy security policies: (1) Reducing reliance on Russian energy; (2) Strengthening emergency
response capability; (3) Implementing and securing appropriate investments for securing supply
and surplus supply capacity, and (4) Strengthening stable base load power sources.

Firstly, (1) comprises of two elements: measures to reduce dependence on fossil fuels by
accelerating the promotion of renewable energy and energy conservation, expanding nuclear power,
etc., and measures to procure alternative fossil fuel supplies produced by countries other than
Russia. As for (2), in addition to measures by each country to strengthen domestic resilience, the
basic measure is to engage in international cooperation between consumer nations and producer-
consumer nations to address the instability in energy markets. (3) is an important pillar to ensure
the functioning of (1) and (2), and holds the key to success or failure in promoting investments in
the fossil fuel sector, particularly natural gas and LNG. (4) involves initiatives to utilize nuclear
power, which is a stable base load power source as well as a zero-emissions power supply.

In Europe, where the energy crisis situation is most severe, various policies are being
promoted strongly, as represented by the “REPowerEU” plan. In particular, EU and each country
are promoting initiatives as a form of crisis response to the aforementioned soaring gas prices and
concerns over gas shortage. Strong energy conservation plans have also been drawn up, and
coal-fired power generation is being utilized with the acceptance that CO, emissions will increase
as a result.

With regard to nuclear power, while moves to utilize nuclear power had been observed within
the EU before the deepening of the Ukraine crisis, we are now seeing major moves such as moves
by France, the United Kingdom, and Eastern European countries to formulate new nuclear power
construction plans, extension of the operation of existing nuclear power plants in Belgium, as well
as the decision to maintain nuclear power plants in Germany that had been earmarked for
decommissioning within 2022, until the spring of 2023 in order to get through this winter.

Prior to the occurrence and deepening of the Ukraine crisis, debates over global energy issues
had focused almost solely on the problem of decarbonization and carbon neutrality. However, we
can say that the situation has changed dramatically. Serious problems have occurred with the stable
supply of energy, which is indispensable to our daily lives, economic activities, and the operation
of nations, and this has in turn given rise to the divide of the world and heightened geopolitical
tensions. The recognition of this as an important structural problem has changed the situation
completely. We can say that the energy security problem has truly become the most pressing issue

for the whole world.

3. The Emphasis on Energy Security and Its Impact on Global Energy
Transition

The emphasis on energy security as a result of the deepening Ukraine crisis will have diverse
and significant impacts on international politics, the global economy, the global energy situation,

and many other areas. How various impacts and changes arise will become an important focus for
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the world in the future, but amidst that, we cannot overlook the impact that this emphasis on energy
security will have on energy transition in a world that is aiming toward decarbonization.

With regard to decarbonization efforts, most countries around the world have already announced
policies aimed at achieving net zero emissions around the mid-21st century, and strengthening
future measures is vital toward preventing climate change and securing global interests. We can say
that the importance of decarbonization remains unchanged regardless of the deepening of the
Ukraine crisis.

At the same time, however, in the real world, an emphasis on stable energy supply and energy
security is highly likely to impact decarbonization in various ways. The first is, under the present
circumstances or from the perspective of crisis measures, securing a stable supply of energy has
become the top priority, and depending on the situation, it is very possible for such measures to be
incompatible with decarbonization. For example, even in Europe, which is leading the world in its
decarbonization initiatives, has not hesitated to utilize coal-fired power generation as a crisis
countermeasure. This is because it has no choice but to use all options to secure stable energy
supplies. Moreover, many emerging and developing countries are observed to be regressing to coal
as a cheaper form of energy, in order to cope with the soaring energy prices. In the short term, the
current energy situation could work as an opposing force to decarbonization.

On the other hand, there could be different impacts in the medium- to long-term. This is
typically observed in regions such as the EU, where the current policy of reducing dependence on
Russian energy takes the form of promoting renewable energy, energy conservation, and the shift to
hydrogen and electrification, and the utilization of nuclear power that each country is promoting
basically serves to accelerate decarbonization. In light of this crisis, we can take the view that the
trend of reducing dependence on fossil fuels as far as possible could strengthen the impact over the
medium- to long-term. Of course, this does not apply only to Europe; it could be explored by
various countries around the world.

However, there are some uncertainties as to whether efforts to reduce reliance on Russian
energy and fossil fuels, equated with efforts to accelerate decarbonization, will go as smoothly as
anticipated. This is because when such initiatives and energy transition become too expensive, and
especially when coupled with the negative economic situation at that point, it could significantly
heighten political and social dissatisfaction. In this crisis, we can already clearly see, even in
developed countries, the social impact that soaring energy prices could bring. Thus, this poses a
much more formidable challenge to low-income countries. Rather, the question of how to reduce
the overall necessary costs for implementing energy transition, has become an extremely important
issue. This is another lesson drawn from the Ukraine crisis. To that end, rather than attempting to
take an extremely challenging “a leap-flog approach,” it has become more important to take
gradual and steady steps through an inclusive approach that corresponds to the economic situation,
resource reserves, and technological level of each country. Stabilizing the fossil fuel market is the
first pressing issue; once the market has become more stabilized, it will be important to explore and
implement pragmatic approaches to decarbonization, in order to strike a balance between

decarbonization and energy security in the world.
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Conclusion

Efforts aimed at striking a balance between energy security and decarbonization will be the
most important energy policy issue worldwide in the future. In Japan, too, future energy policies
will be based on domestic and foreign strategies aimed at achieving this balance. In addition to
strengthening initiatives to achieve the targets set out in its Strategic Energy Plan, Japan will need
to advance the review of policies and strategies based on the new situation, toward the formulation

of the next Strategic Energy Plan.
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Stabilization of Natural Gas and LNG Prices
and the Supply/Demand Balance During the Transition
to Net Zero Emissions

Jonathan Stern”

Natural Gas and LNG Prices 2020-22

After the decade of the 2010s when internationally traded gas and LNG prices were largely in
the range of $5-10/mmbtu, the past three years have seen prices move through two extreme market
cycles. Fig. 1 shows a range of widely reported internationally traded gas and LNG prices in the
US, Europe and Asia:

e TTF — month ahead prices at the Dutch TTF hub

o NBP — month ahead prices at the British NBP

o Argus LNG NWE — LNG prices in north west Europe reported by Argus

e HH 115% +3 — 115% of US Henry Hub prices plus a $3/mmbtu liquefaction fee (to which

shipping costs would need to be added to provide a delivered cost)

e JKM - Platts Japan/Korea Marker spot LNG prices

e Argus Japan Oil-Indexed - equivalent to Japan JCC LNG price

Fig.1 European Hub and Asian LNG Prices 2020-22 ($/mmbtu)
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During 2020, natural gas and LNG prices reached historical lows due (largely) to a
combination of the Covid-19 recession and global oversupply of gas and LNG. For most of 2020,
the JCC oil-linked price was significantly above European levels (as it had been for much of the
2010s). Similarly, the Henry Hub-related price for LNG delivered to Europe was significantly
above the European hubs and around 200 US LNG cargos were not dispatched to Europe because
exporters could not cover their operating costs. Price levels and differentials changed at the end of
2020 as European and Asian economies recovered from recession, and Gazprom first reduced and
then eliminated spot and short term gas sales by the end of 2021. In the second half of 2021 and
into 2022, European prices and the JKM spot price spiralled upwards to historically high levels,
while JCC and Henry Hub-related prices also rose but much more slowly and a substantial gap

opened up between these two groups.

The 2022-23 Crisis

At the end of February 2022, Russia invaded Ukraine causing European gas prices to spike
again and from June a progressive reduction of pipeline exports to Europe, and intense government-
directed purchasing of gas to ensure high storage levels for the coming winter, caused prices
(particularly at TTF) to increase to even more extreme high levels. In the second half of 2022, JKM
and NWE LNG prices became strongly correlated below the TTF level as the latter increasingly
represented Continental European pipeline gas (rather than LNG) price supply/demand dynamics.
Similarly for much of 2022, NBP traded at a substantial discount to TTF as the UK was able to
import very large quantities of LNG and (re)export much of this as pipeline gas to Continental

Europe (which had never previously been seen as such high levels).

European Supply/Demand and Prices over the Next Two Years

European gas supply and demand over the next two years will be dependent on a number of
factors. Most immediately it will be important how cold winter temperatures will be, not just in
Europe but, in the north hemisphere as a whole. Broadly speaking the colder the temperatures the
higher will be gas demand in countries which are strongly dependent on gas for heating. In July
2022, the EU issued a Regulation calling for a voluntary 15% cut in gas demand between August
2022 and March 2023.! If levels of supply fall, or voluntary measures fail to sufficiently reduce
demand, the Commission would declare a “crisis alert’ and the 15% cut would be made compulsory.
But the 15% figure is misleading because for the August-October period many countries had
already achieved this reduction due to high prices and mild weather. The EU has also proposed a
5% reduction in peak electricity demand a general reduction in power demand in order to reduce

gas demand in the power sector.

' Proposal for a Council Regulation on ‘Coordinated demand reduction measures for gas’, COM(2022) 361 final. There
are a list of derogations (exceptions) for individual countries.
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Russian gas, FSRUs and storage
An important question is how much Russian gas, Europe will continue to receive. In

November 2022, the only pipeline flows which were operational were around 35-40 mmcm/d
through Ukraine and 30 mmecm/d volumes via Turk Stream to Greece and non-EU Balkan countries,
around 15% of Russian pipeline export levels. The ongoing conflict means that flows through
Ukraine could be interrupted at any time. Flows to Turkey through the both Turk Stream and Blue
Stream have remained unaffected. Russian LNG has continued to flow to EU countries (but not to
the UK) and although this could also be impacted — either by EU or Russian sanctions — the
consequences would not be as serious as the loss of pipeline supplies.

To compensate for the loss of Russian gas, many countries are rushing to install new floating
storage and regasification units (FSRUs) in time for the winter season. The key country here is
Germany where six FSRUSs have been ordered and the first three should be operational around the
end of this year or the beginning of 2023. In the Netherlands, two FSRUs began operating in
September, and others in France, Poland, Greece, and Finland/Estonia should be in operation by the
end of 2023.

The EU also introduced a new gas storage regulation requiring member states to fill their
storage to 80% of capacity by November 1, 2022.? In reality by November, due to mild temperatures,
EU storage levels were already at 95% (a higher level than the previous year). However, Europeans
are already asking how much gas will remain in storage in March 2023, particularly if the winter is
cold, and if Russian pipeline supplies are completely interrupted. This is a critical issue because, as
long as winter 2022-23 is not too cold, Europe may have sufficient storage to maintain gas supplies
without exceptional measures such as power outages and rationing. However, with the likelihood
that Russian pipeline gas supply to EU countries will not increase from current levels (and may
decline to near-zero), very low storage levels in Spring 2023 would create major difficulties. A
general view is that if storages are more than 40% full by April 1, 2023 (the end of the European

winter), it will be possible to refill storages in time for winter 2023-24.

Gas/electricity price linkages and ‘price caps

In relation to prices, there is a specific EU (and UK) proposal to change the current situation
where in many European countries electricity prices are linked to the cost of the marginal
incremental unit of generation, which is gas when renewables are unavailable or insufficient, and
are therefore extremely high. This is a long-standing practice dating back to before renewables
comprised such a large share of power generation, and demand-side management was not a
significant factor in electricity systems. Delinking power prices from those of natural gas is
intended to correct the current situation where:

e gas-fired generation may be a relatively small share of overall power generation for the

majority of operating hours but is setting the gas price for the entire power market;

e renewable and nuclear generators are making very high profits as their costs remain

2 Regulation (EU) 2022/1032, 29 June 2022.
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constant, while the prices which they receive (and hence their profits) have increased
enormously.

There are a number of proposals for delinking gas and power prices, all of which are relatively
complex and could take up to three years to implement. In the short term, Spain and Portugal have
placed caps on price of natural gas supplied to power generation and there is a wider discussion
about whether similar measures should be introduced more widely in the EU. There has also been a
debate as to whether a cap should be placed on wholesale gas prices, principally the price at the
TTF hub in the Netherlands. The proposed EU Regulation describes this as, ‘a last resort measure...
to establish a maximum dynamic price at which natural gas transactions can take place in the TTF
spot markets under specific conditions’.? Fifteen member states are in favour of such action but

there are many problems associated with it.*

When could We see a Stabilisation of Prices?

In November, several weeks into the northern hemisphere winter it is very difficult to be
optimistic about a stabilisation of European gas prices and also global LNG prices. Very surprisingly,
European day-ahead prices (at TTF and NBP) at the end of October briefly fell below $10/mmbtu
but then rebounded at the first sign of colder weather. The November 2022 forward price curve
shows TTF prices around $40/mmbtu for most of next year and into 2024, falling progressively to
around $20/mmbtu by 2025 and further to $10/mmbtu in 2026.

To compensate for the loss of Russian pipeline gas Europe has maximised imports of LNG
which has created a global supply shortage. On the supply side, this will not change significantly
until major new LNG projects — from Qatar, the US and East Africa — are brought onstream in
2026-27. However, it is possible that demand reduction caused by a combination of recession and
very high gas (and electricity) prices will bring global supply and demand into balance in a shorter
period of time. Depending on the severity of the demand reduction, the wave of new LNG could
cause the global market to tip into oversupply and low prices before the end of the 2020s. Much
will depend on how much LNG Asia — but especially China — will need to import and, aside from
general economic conditions, this will also be impacted by Russian pipeline exports to China which
may exceed 50 becm/year by the late 2020s. This suggests that we may not see a ‘stabilisation’ of
prices, but a continuation of the extreme price cycles witnessed since 2018 with low price levels as
the next cycle.

While this analysis suggests that the forward curve is directionally correct up to 2026, the
hallmark of the past two years has been much more extreme short term price volatility than
previously experienced as the market reacts much more violently to daily events. We should
therefore expect periods of much lower and much higher prices with no stabilisation over the next

3-4 years.

3 COM (2022), 549 final, 18.10.2022, p.8.
4 For a discussion of these problems see the Annex to: EU ‘Non-Paper on Emergency Gas Market Interventions’,

September 28, 2022. Fulwood M. ‘The Consequences of Capping the TTF Price’, OIES Energy Comment, October
2022.
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Beyond the 2022 Crisis — a refocus on transition and net zero targets

The next price cycle will coincide with a refocus on energy transition and the progress which
countries have made towards meeting their net zero targets. The chief uncertainty will be how
much gas (and energy) demand has been ‘destroyed’. In Europe there are fears of ‘de-industrialisation’
ie that energy intensive plants producing steel, fertiliser and cement may move to lower price
countries in the Middle East and North America and may not return even when prices fall. More
generally, this period of very high gas prices — even in those regions not dependent on spot prices —
is likely to result in a significant decline in longer term European gas demand, a decline which will

need to accelerate post-2030 if greenhouse gas reduction targets are to be met.
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The Impact of Covid and the War in Ukraine

on the Energy Transition
Paul Stevens”

Recent events — the covid pandemic and the Russian invasion of Ukraine - have had a significant
impact on the current “energy transition”: a switch from hydrocarbon molecules (fossil fuels) to
electrons. Before these events, which kicked off in 2020 and 2022, the speed of this transition had
generally been underestimated by the “energy establishment” i.e. the IEA, the OPEC Secretariat,
the major oil companies and many other players in the energy markets. This underestimation was in
large part due to a degree of intellectual inertia amongst the analysts and strong vested interests
from those involved in fossil fuels. However, once these two events began, views began to change
and there was a growing consensus that ultimately the transition might speed up. The impact of

both events on the transition is outlined below.

The Covid Pandemic

The pandemic began at the start of 2020 and the initial impact, as a result of the lockdowns,
was a global economic recession. This led to a collapse in o0il and gas demand and a dramatic fall in
the price of oil and gas. In April 2020 the price of WTI actually went negative to -$30 per barrel!
These lower prices meant there was a major fall in upstream oil investment and maintenance
affecting producing capacity. For example, OPEC+ found it increasingly difficult to meet their
production targets. In the summer of 2022, they were 3 million barrels per day below the overall
target. However, as will be seen below, of even greater impact was a significant impact on popular
expectations. There was growing concern over the reliability of supply chains and over the role of
government in managing the economy. The “Washington Consensus” view of the world that argued
you simply left everything to the market was seriously undermined. Increasingly, people felt
governments needed to intervene more. As the pandemic appeared to recede some economies
recovered and oil and gas demand began to rise. But as capacity constraints from underinvestment
rose and spare capacity appeared to decline, oil prices began to rise. Into this mix came Russia’s

invasion of Ukraine.

Russia’s Invasion of Ukraine

The immediate impact came from the imposition of sanctions as a counter to Russian

aggression. These were aimed very much at Russian oil and gas exports. This not only created

* Associate Fellow, Chatham House UK, Emeritus Professor, University of Dundee / Distinguished Fellow IEEJ
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immediately higher oil and gas prices but also fuelled expectations of even further rises to come.
This was particularly relevant in Europe which relied on Russia for around one third of its gas
supplies. At the same time there was a scramble for alternative sources of oil and gas which
reinforced the rapidly rising prices. This was particularly true for LNG which represented the only
short term solution to consumers faced with shortages of pipelined gas. The result was that energy
security of supply moved rapidly up the agenda in most oil and gas importing consuming countries
especially in Europe. This was very reminiscent of the impact of the oil price shocks of the 1970s
driven by political interventions in the global oil market when such energy security issues rapidly
dominated government policies in consuming countries. This prompted many highly interventionist
policies to save energy and use it more efficiently and to try and move away from oil. These
security of supply concerns were very much reinforced by the fallout from the covid pandemic
creating popular expectations that governments “should do something” about energy. Meanwhile,
the scramble for alternative energy prompted a move towards greater use of coal together with

delays to the reduction in the use of nuclear, notably in Europe.

At the same time, there were a number of related developments. Europe suffered massive
droughts over the summer coupled with serious forest fires. The droughts in Europe had significant
impacts on nuclear production highly dependent on water for cooling. Elsewhere, globally there
were devastating floods leading to massive disruption and loss of life. This meant that climate
change began to move back up the popular policy agenda after it had been somewhat overshadowed
by the covid pandemic. This trend of concern over climate change was reinforced as the COP27
meeting in Egypt failed to produce much by way of progress. The industrialized countries continued
to stall on taking serious action to address the climate emergency especially over giving serious
financial assistance to vulnerable countries in terms of the “damage and cost” issues raised. At the
same time, most oil companies continued to wallow in what can only be described as “greenwash”
i.e. claiming to take action to reduce carbon emissions while pursuing a “business as usual”
commercial strategy. This climate concern was further reinforced by growing evidence that the 1.5

degree target agreed in Glasgow was way off track.

What Next?

The covid pandemic, while receding, is far from being over. One only has to consider recent
events in China where there appears to be something of a resurgence in cases. Also, to be really
gloomy, it may only be a matter of time before the Omicron variant of covid is superseded by the Pi

variant.

However, in the immediate term, much will depend upon what happens in Ukraine. Currently,
it looks as though the war will continue for some time with no obvious winner or loser. Much will
depend upon whether Western support for the Ukrainian military effort remains strong and further
sanctions on Russian energy exports are imposed or whether such support begins to suffer from

fatigue. It also depends upon whether the global economy suffers a major recession which looks
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increasingly likely. If sanctions remain strong or become even stronger this will maintain increased
pressure on oil and gas prices but if a major recession hits this should reduce prices. Higher fossil
fuel price will speed the energy transition while lower prices might slow its progress. However,
there will inevitably be a blip slowing the transition for a few years as energy consumers adjust to
the loss of Russian oil and gas by moving to other fossil fuels. Even if sanctions on Russian energy
exports fail to be effective, which would be very much in line with the history of such sanctions,
consumers will be very unwilling to depend in the future upon Russian energy supplies. While the
Putin regime remains in power, such supplies will always look very vulnerable in a world where, as
already outlined, energy security of supply is very much back on the agenda. Renewables represent
secure domestic sources of energy, especially in Europe where interconnection reduces the problems
created by intermittency. The drive to greater use of renewables will be strongly reinforced as
climate change continues to move back up the policy agenda following evidence of a growing
climate emergency. Thus the balance of probability is that the energy transition will significantly

speed up in the future after a short hiatus.
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Stabilization of Energy Prices and Supply/Demand Balance

During the Transition Period to Carbon Neutrality
Tatiana Mitrova "

Decarbonization is the main driver of energy transition globally. Addressing climate change
requires that emissions peak during this decade, followed by a rapid reduction in fossil fuel
consumption. The latter is driven by the falling cost of renewable power generation, and polices
that aim to tackle urban air pollution, improve energy efficiency, and accelerate decarbonization.

The laws of economics suggest that in the long term, the development of green technologies
and the energy transition should reduce the demand for fossil fuels, or at least stabilize it - as it was
happening during the previous energy transitions from wooden biomass to coal, from coal to oil,
etc. (see Fig. 1). Accordingly, this demand destruction (or stabilization) should lead to a decrease of
the fossil fuel prices. Sounds reasonable in the long run, as a destination, but achieving this

long-term goal might be accompanied by serious shocks for the world energy system.

Fig.1 Two Centuries of Global Primary Energy Consumption
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Sources: Vaclav Smil (2017), BP Statistical Review of World Energy, OurWorldinData.org/energy
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The most important question for the entire transition period is how to ensure that it will go
smoothly and will not lead to a significant imbalance between supply and demand in the market
and to sharp price spikes? How manageable will this development be and what volatility will the
markets face in the process of transition?

Energy transition is a nonlinear, difficult to predict process that can face many challenges.
Will the technologies and materials needed for the green technologies scaling up be available in all
regions of the world, or will we witness new global and regional shortages (for example, deficit of
rare earth metals)? Will the investments required for the large-scale implementation of renewable
energy be available at the same time as the investments needed to sustain operations of the fossil
fuel industries, which are anyway required at certain volumes until the transition is over? Will the
regulators and the businesses be smart enough to ensure proper institutional framework and proper
strategies to be able to cope with the climate change in a timely manner or would the transition be
further weighed down by the climate damage factors and related economic losses? And of course,
how will the current geopolitical realities affect the situation?

So far, unfortunately, it can be stated that the answers to most of these questions are negative.
The existing technological, regulatory, commercial, and geopolitical conditions can hardly be
called favorable for a quick and smooth global energy transition. And, as practical evidence, despite
visible growth of the RES share in the energy balances of many countries, during the last few years

volatility of the energy prices was reaching record heights (see Fig. 2).

Fig.2 Quarterly Average Wholesale Prices and Futures Prices Estimates
for Selected Regions, 2016-2023
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Does it mean that the economic laws are not working? Not at all: the main reason for the price
rise is a noticeable underinvestment in hydrocarbon production in recent years, a reduction in the
supply of oil and gas due to the introduction of tough sanctions against Russia, the resulting
temporary shortage of fossil fuels and the associated speculative expectations.

Is it possible to guarantee that after the stabilization of the geopolitical situation and the time
lag necessary for the commissioning of the missing hydrocarbon production capacities, the situation
will normalize? Also not, unfortunately: the global energy system is currently too destabilized, and
the almost inevitable further reduction in the supply of Russian energy resources in the coming
years will aggravate the situation, so further price jumps are highly likely. The imbalances caused
by the post-Covid recovery, and other “black swans” should not be ruled out: the world has entered
a period of high economic and political instability. Moreover, the problems may concern not only
Russia, but also other hydrocarbon-exporting countries. Many hydrocarbon-rich countries face an
energy paradox: investment in green growth requires financial resources that can only really be
earned by the export of hydrocarbons. But once again, these revenues are threatened by the energy
transition.

At the same time, the global community has no other choice: the urgency of the climate
challenge simply leaves no other opportunity than to accelerate the energy transition, even if it is
accompanied by price jumps and other problems. The existential challenge now facing humanity
requires swift and decisive action on the part of all stakeholders.

With a favorable combination of circumstances, it is quite possible that energy prices will
normalize already before 2030, but negative price scenarios cannot be completely ruled out.
However, these price risks are not comparable to climate risks and can be considered as
“acceptable damage”. Of course, the most important task for epy governments is to minimize these
risks through regulatory measures. However, this is a real challenge of finding the right balance
between market interventions and their ability to self-regulate. Perhaps there will be mistakes and
failures on this path, but, anyway, humankind has no other way forward than accelerating energy

transition.
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