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Competitive Landscape After Three and Half Years of Japan’s City-Gas Market
Full Retail Competition

i}
&
%

Abstract

More than three and half years have passed since Japan’s city-gas retail market for all the market segments was opened
for competition on 1 April 2017. As a result of the analysis of switching cases and switching rates, it has become clearer that
there are differences in the progress of city-gas market full retail competition between urban and rural areas. This paper also
assesses the effect of the change in consumer behavior due to the spread of COVID-19 on competition for consumers and
evaluates the “start-up wholesale”” launched in 2019 as an initiative to encourage new entrants into the city-gas retail services
in light of its purpose of introduction.

Key words: City-gas retail liberalization, new entrants, switching case, switching rate, start-up wholesale
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A Discussion on Abatement Costs in an Integrated Assessment Model of Climate Change

okt R R R B

Abstract

In this study, we conducted the cost-benefit analysis with an Integrated Assessment Model of climate change. Firstly, we
incorporated the effects of cost reduction of backstop technologies by RD&D investments into abatement costs calculation.
Secondly, we modeled the time lag between RD&D investments and the reduction of abatement costs brought by them. We
call this the inertia regarding time lag, which previous studies did not address. The results show that RD&D investments
have little impact on emission reductions in the near-term, but gradually have a significant impact on those in the long-term.
Considered the inertia of leaning-by-researching, the optimal RD&D investments path shifts lower than the case without
inertia, but there is no significant difference in the optimal RD&D investments required in the first half of this century. In
case imposing the temperature constraint, RD&D becomes much more important and the optimal RD&D investments path
shifts upper significantly compared to no temperature constraint case. Although it is sometimes pointed out that
technological innovation through RD&D investments means a postponement of the abatement efforts, our results support
the importance of near-term RD&D investments for further emission reduction in the future.

Key words: Integrated Assessment Model, Abatement Cost, RD&D, Inertia
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A Study on the Effect of Negative Emission Technologies on Alleviation of
CO2 Abatement Cost

JI| b A&

Abstract

As global attention is increasingly focused on a decarbonized energy system, government of Japan has set a long-term
greenhouse gas reduction target of realizing a carbon-neutral energy system as soon as possible in the second half of the
century.  Since some energy sectors such as industry and transport are heavily dependent on fossil fuels and face a
difficulty in replacing it with electricity, negative emissions technologies such as bio-energy with carbon capture and storage
(BECCS) and COz direct air capture and storage (DACS) have been in the center of attention as a means of accomplishing
the carbon-neutral energy system. This paper presents the effect of the negative emission technologies on alleviation of COz
abatement cost using a bottom-up energy system optimization model which incorporates a high-temporal-resolution power
sector. Seven scenarios for a decarbonized energy system ranging from 80% to 100% COz reduction in Japan are modelled
for 2050. Simulation results reveal that the use of BECCS could alleviate the CO2 marginal abatement cost in 2050 by ten
thousand JPY per tonne of COz in 80% reduction scenario and the effect would grow as severer decarbonization targets are
imposed. Furthermore, it is found out that installing the negative emission technologies are vital to realizing more than 90%
COz reduction.

Key words: BECCS, DACS, Battery Installation, Variable Renewables, Energy System Optimization Model
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Comparative Economics of Hydrogen and Carbon-neutral Methane Blending into the
Existing City Gas Network
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Abstract

This study evaluated decarbonization impact and cost of hydrogen blending and carbon-neutral methane (CN methane)
blending into the existing city gas network. These two gases are produced from renewable energy. Larger scale of variable
renewables deployment allows to curb the scale of facilities like electrolyzer and methanation and can reduce CO;
abatements cost in both cases. Decarbonization impact of hydrogen blending is limited, though the CO, abatement cost is
smaller than CN methane blending. On the other hand, CO, abatement cost of CN methane is higher than hydrogen
blending, though CN methane blending can bring about larger decarbonization impact on the city gas network. These results
come from the fact that hydrogen blending can receive the benefit in using the existing infrastructure that is regarded as an
advantage inherent to CN methane. However, it should be noted that in reality blending hydrogen or CN methane into city
gas causes adjustment of calorie and combustion performance in equipments at consumers, and the adjustment cost incurred
by hydrogen blending is supposed to be much higher than CN methane blending. This factor will be included in the future
studies.

Key words: Decarbonization, City gas, Blending, Hydrogen, Methanation
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ENEE ITHSEEICE LB IR +EEMDOIERKILIZET 555t ¢
Study on Market Price Based Dynamic Renewable + Battery Control to Maximize Market Revenue

i e

Abstract

Renewable generators are expected to sell their electricity through the electric power exchange market in the future. To
hedge the market price fluctuation and to counter the so called “‘Cannibalism” issue, batteries could be utilized. This study
discusses how to dynamically control battery operation based on market price signal to maintain high market revenue for
the renewable + battery system. Battery operation control is disaggregated into 2 steps: control of charging/discharging, and
decision of electricity discharging amount. A method of using previous day’s market price signal to do the control process
is examined and the simulation results suggest that this method could help increase market revenue when the batteries
installation goes to an extend that affects market price. The study also tried reinforcement learning for battery control and
found that though the reinforcement learning could help bring higher market revenue, the results highly rely on the pre-set
learning conditions and more study on this method will be needed in the future.

Key words: Electricity Exchange Market, Renewable Energy, Battery Operation
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Risks and Opportunities for Japanese Oil Industry

R T

Abstract

Japan's domestic oil demand is on a long-term downward trend. In addition, social and economic changes arise from
covid-19 have further increased the uncertainty of oil demand, and climate change put stronger management pressure on
the oil industry. However, the degree of impact varies from region to region around the world. Although there are many
risks, we can find the regions with growing demand and opportunities in new fields such as renewable energy and
decarbonization technologies.

This article will identify ways for Japanese oil industry to overcome this difficult situation by analyzing the prospect of
different type of energy and the efforts of energy companies around the world.

In the short term, the Japanese oil industry needs to strengthen its domestic revenue base and expand overseas oil business,
particularly in Asia, where demand is growing. There are also opportunities in the renewable energy sector, especially in
offshore wind power. In the medium to long term, there is great potential for innovative technologies such as carbon
recycling, so efforts in this area are also essential. Policy support and business collaboration are important to realize and
maximize opportunities.

Key words: Japanese oil industry, renewable, carbon recycling, offshore wind, decarbonization
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Renewable Energy Situation and Challenges in Asian Countries

KH R B B

Abstract

Countries aiming carbon neutral in 2050 are increasing and Japan’s prime minister also pledged the country’s 2050 targets
(carbon neutral) on October 26th 2020. Renewable energy will be of even more importance. It can also be expected that
under the new 2050 target energy cooperation between Japan and developing countries will give more focus on clean energy
technologies, especially on applying Japanese technologies in these countries for their GHG reduction. This paper conducted
a study on the energy and renewable energy situation, especially detailed renewable policy in selected Southeast Asian
(ASEAN) countries: Vietnam, Thailand, Malaysia, Indonesia, and the Philippines.

These ASEAN countries, especially Vietnam, Thailand and Malaysia, have seen substantial expansion of Renewable
energies. However, increasing PV and wind electricity may also lead to grid instability. Japanese technologies, such as
battery, demand response (DR) and demand side management (DSM) can help to solve the grid integration challenge.
Financial and institutional design for supporting renewable energies is also important in cooperation with these countries.

Key words: Renewable energy, Developing countries, Grid stabilization
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