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Once every two weeks, we will provide commentary on a single chart that represents a
characteristic of Japan. Alternatively, a discussion that interprets an international issue from
a Japanese perspective will be posted along with the chart. The chart will not be limited to
the environment, but will cover topics included in the SDG goals, such as income inequality,

urban issues, and gender inequality
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Why geothermal energy is stagnating in Japan, de-
spite the availability of resources and technologies?

This policy brief extracted from

2023/2/3 Farhad Taghizadeh-Hesary

Taghizadeh-Hesary F., Mortha A., Farabi-Asl H., Sarker T., Chapman A., Shigetomi Y. & Fraser T. (2020) Role of energy finance in geothermal power
development in Japan, International Review of Economics & Finance, 70: 398-412 ( https://doi.org/10.1016/j.iref.2020.06.011)

1. Introduction and Background

After the Fukushima-Daiichi nuclear power disaster in March
2011, Japan found itself facing an energy supply crisis. Despite
strong government support for renewable energy (RE), it
appears that geothermal deployment is lagging, although
Japan has the world’s third-largest reserves of geothermal
resources. To reach the objectives set by the Ministry of
Economy, Trade and Industry (METI) within 15 years, the
currently installed capacity would need to be tripled, an
ambitious plan. Given the low level of energy self-sufficiency
in Japan and its dependence on imported fossil fuels, the
development of geothermal-based generation could alleviate
the energy dependency issue. In doing so, vulnerability to
external energy price volatilities, disruptive to economic growth,
can be avoided, and energy security improved ( Taghizadeh-
Hesary et al. 2016).

Fig. 1 shows the geothermal power generation in Japan
from 1966 to 2017. Over the past 20 years, energy derived
from geothermal resources has been reduced. Taghizadeh-
Hesary et al. (2020) examined the reasons behind the lack
of development and a recent decrease in geothermal power
generation in Japan. They analyzed the various barriers
hindering development and a summary of the government’s
strategy to promote geothermal energy in the future. The
major contribution of this study is a quantitative analysis of
underpinning factors, quantifying the impact of barriers and
supportive policies to increase the share of geothermal energy
within Japan’s future electricity generation mix. This policy brief
summarizes their findings.

2. Challenges and opportunities

2.1. Challenges and barriers

Taghizadeh-Hesary et al. (2020) recognized four main
barriers to geothermal energy deployment in Japan: technical,
legal, social, economic, and financial. These will be detailed
individually in the following section.
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2.1.1. Technical Barriers

Geothermal energy for power generation has a relatively low
electrical efficiency of around 10% (ENERMED, 2018). This is
because geothermal energy for electricity production requires
high-temperature sources (usually between 100°C and 180°C
for binary power plants and higher for flash and dry steam
power plants), as lower temperature sources are not fit for
electricity production. Further, geothermal energy requires a
high degree of specialization for engineers responsible for
the deployment, which has decreased following budget cuts
for the New Energy and Industrial Technology Development
Organization (NEDO), 2014. NEDO has been responsible
for new energy development since 1980, concentrating on
providing subsidies and funding for R&D. However, their budget
was cut due to social backlashes due to perceived high costs
(JOGMEC, 2019). As a result, Japan has a very low success
rate for survey drilling, approximately 30%, which is thought
to contribute to relatively high exploration costs (JOGMEC,
2018b). Besides, despite the well-spread belief that geothermal
energy benefits from a high capacity factor, Kawakami
(2015) concluded that maintaining an 80% capacity factor
throughout the plant lifespan could lead to a rapid depletion of
resources. For sustainable use of geothermal resources, the
desired capacity factor should be approximately 60% rather
than the maximum technically feasible rate. In Japan, the
capacity factor of geothermal generation facilities was reduced
voluntarily following concerns over the sustainability of sources
in 1997 (Kawakami (2015) ).

2.1.2. Legal Barriers

One of the most critical barriers to developing geothermal
energy is that around 80% of geothermal sources are located in
national park areas (JOGMEC, 2018a). In September 1974, the
Environmental Agency limited geothermal development within
national parks to only six sites (JOGMEC, 2018a). Another
factor that reduced the pace of geothermal development in
Japan was the Environmental Impact Assessment (EIA), which
came into force in 1999 (JOGMEC, 2018c). The EIA law states



that an environmental impact assessment is mandatory for
geothermal projects with installed capacity above 10,000 kW,
including publishing and discussing the results of the EIA with
local communities (JOGMEC, 2018c).

2.1.3. Social Barriers

One of the major barriers to geothermal development is
social opposition.Kubota (2015) also led a similar survey
among stakeholders and local governments. About 70% of
local government respondents supported the development of
small-scale geothermal power plants. However, support fell
to 25% when it comes to medium to large-scale geothermal
power plants located within national parks. Kubota et al.
(2013) showed through interviews that the main concern
of stakeholders, including hot spring operators, is the
irreversibility of resource depletion, as well as the lack of
level of preparedness of developers in the event of accidents
occurring. There is, for example, no compensation insurance
scheme established between geothermal developers and
the government. As Kubota (2015) writes, “the key decision-
makers for issuing drilling permits for geothermal wells in
development areas are prefectural governors”, their level of
opposition is a very important barrier. This system extends the
lead time and financial risks for developers if they fail to reach
a consensus with stakeholders.

2.1.4. Economic and Financial Barriers

According to a study conducted by Deloitte (2014), total
installation costs in Japan are more than double those in
Iceland. Higher prices in Japan arise due to long lead times
resulting from the consensus-seeking process. As the results
of EIA are made public, geothermal developers usually
undergo additional survey drillings. Unlike other RE projects,
the need to monitor sources and potentially drill new wells
after project completion also strongly impacts overall costs.
Furthermore, geothermal developers in Japan must undergo
additional procedures surrounding exploration and deployment,
which are not always present in other nations (including an
environmental impact assessment, surface survey, or fumarole
examination) (Deloitte, 2014). Finally, an additional barrier
unique to Japanese geothermal developers arises because
most geothermal sources are located in regions with limited
connectivity to the national power grid (Deloitte, 2014).

2.2. Opportunities and supportive policies

This section reviews the various measures put in place to
promote geothermal energy in Japan. After the first oil shock
of 1973, the government decided to promote long-term R&D
programs to increase energy self-sufficiency. The “Sunshine

Plan” promoted R&D to tackle energy generation issues and
was in force from 1974 to 2000 (New Energy and Industrial
Technology Development Organization (NEDO), 2014). Over
the years, the government-supported 23 national research
projects, with 220 billion allocated toward geothermal energy
R&D (Kimura et al., 2007). In 1980, NEDO was created
and responsible for administrating most governmental R&D
subsidies.

The stabilization of oil prices, coupled with growing discontent
due to the expensive nature of the Sunshine Plan stopped
these R&D subsidies in 2002. In the case of geothermal
energy, the late 1990s was also a period where stakeholders
expressed concerns regarding environmental sustainability.
During this period, the Renewable portfolio standards (RPS),
a command-and-control type policy, forced electricity providers
to have a certain percentage of their electricity produced from
RE sources and was in force from April 2003 to June 2012.
According to Chen et al. (2014), the RPS was ineffective, as
the target was set relatively low.

In 2012, the Feed-In Tariff (FIT) scheme succeeded the RPS,
and Japan started to implement several types of supportive
policies based on energy finance. The FIT scheme incentivizes
electricity providers to purchase RE at a set price over a given
procurement period (JOGMEC, 2018a). Japan also attempted
to tackle the issue of geothermal sources being located in
national parks by relaxing the National Park Law in March
2012, allowing developers to access 59% of geothermal
resources. The Japanese government also put the Japanese
Oil and Gas and Metal National Corporation (JOGMEC) in
charge of geothermal resource development in 2012. The
agency provides financial and technological support (JOGMEC,
2018a). JOGMEC provides subsidies for geothermal
developers by covering all costs for local developers for
surface and well-drilling surveys (excluding steam discharging
tests). The agency covers 75% of these costs for ordinary
developers. JOGMEC also covers all costs for environmental
pre-survey and monitoring surveys. The agency offers up
to 50% of equity capital, provided that JOGMEC is not the
largest shareholder (JOGMEC, 2018a). The agency provides
liability guarantee before receiving loans from private financial
institutions for up to 80% of total liability, at a base rate of 0.4%
per year (JOGMEC, 2018a), as a form of credit guarantee
scheme. As of 2017, more than 70 projects have been
supported by JOGMEC, predominantly through subsidies.
Finally, the agency creates educational events and pamphlets
aiming at promoting the understanding of geothermal energy
taking place in schools, private firms and local governments
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and even on-site events for the general public, presenting the
state of geothermal energy in Japan, as well as the support
they provide for potential investors (JOGMEC, 2018d). These
educational programs are a way to reduce social barriers, as
they promote mutual understanding between investors and the
general public, including hot spring owners.

The evolution of the budget for each policy instrument related
to geothermal energy is summarized in Fig. 2. Overall,
Japanese government expenditures increased markedly post
2011. This level of support is not expected to be maintained in
the long term.

3. Conclusion and policy implications

In this policy brief, barriers hindering the development of
geothermal energy in Japan and policies that the Japanese
government has implemented since 1966 were analyzed.

Barriers hindering geothermal energy development can be
divided into four types: technical, legal, social, and economic.
The Japanese government introduced plans to support
geothermal energy development twice following the energy
crises. The Sunshine Plan introduced in 1974 supported RE
through extensive R&D and subsidies. However, due to the
Plan’s expense, support decreased in 1997 and discontinued
in 2002. The post-Fukushima energy crisis brought about
another opportunity for RE, and government expenditures for
the promotion of RE reached unprecedented levels. This level
of support will likely be discontinued for the same reasons
as the Sunshine Plan, and this study aimed to identify which
policies have affected geothermal power generation. To identify
influential green finance policies, Taghizadeh-Hesary et al.
(2020) conducted an empirical study using policy instruments,
macroeconomic indicators and other factors affecting
geothermal energy. In the long run, this study identifies
that while the FIT and R&D expenditures seem to increase
geothermal power production, non-investment subsidies have
the opposite effect due to poor sectorial targeting. This study
confirms the positive impact of green finance instruments such
as R&D and FIT, while the empirical results discourage the use
of subsidies. The short-run results show a different outcome,
whereby only the FIT, Subsidies, and R&D expenditures are
deemed to have a significant impact on the dependent variable,
conserving the same signs as found in the long-run analysis.
However, the size and the impact of FIT are smaller in the
short run. The empirical results, therefore, demonstrate that
the most efficient policy instruments in promoting geothermal
energy for power production are R&D expenditures and the FIT
scheme, whose impact is shown to be greater than those of

06 TRIES-Tokai University Research Institute for Environment and Sustainability

barriers combined in the long run. Furthermore, this research
shows that subsidies are not an efficient policy for geothermal
electricity generation, both in the long and short-run.

The results of this study implied that the Japanese government
should strengthen R&D expenditures and continue the FIT
scheme. At the same time, subsidies should be reduced or
targeted towards investment as they have mixed effects in their
current form. To increase the share of geothermal energy in
Japan’s energy basket, the issue of social opposition needs to
be addressed through programs promoting understanding on
both sides for sustainable development of geothermal energy
that benefits all the parties concerned.
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Japan’s Approach to Achieving the

SDGs

Since the adoption of the SDGs in 2015, the Japanese
government has established various systems and issued
policies to promote them in Japan. In this context, the
government launched the “Japan SDGs Award” system in
2017, with the aim of recognizing organizations that can serve
as models for SDG implementation and thereby encourage
others to follow suit. A total of 64 organizations have received
the award over the past 5 years, and a look at who they are
and how they were selected by the government reveals the
characteristics of Japan’s approach to achieving them.

(1) Strengthening implementation of the SDGs by small
and medium-sized enterprises (SMEs)

About 13 organizations are selected each year — one award
is given by the Prime Minister, two each by the Chief Cabinet
Secretary and the Minister of Foreign Affairs, in addition to
eight special awards — and all types of actors have been
selected, including companies, NGOs, municipalities,
educational institutions, and the media, among others. Of the
64 selections made over the past 5 years, 27 were companies,
and about 60% of these were SMEs. In general, it is difficult to
say that SMEs in Japan are making progress in their efforts to
implement the Goals. For instance, a survey of 2,000 selected
SMEs in Japan showed that only 11% of them are currently
implementing the SDGs (Organization for Small & Medium
Enterprises and Regional Innovation JAPAN 2022) (see Fig.
1). With such limited efforts by these organizations, one of the
government’s intentions for the award system is to spotlight
numerous SMEs and set them up as role models, so that
other SMEs will recognize that they too are subject to SDG
implementation and follow suit.
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2023/1/20 Mari Kosaka

(2) From raising awareness to transformation

Based on advice from the SDGs Promotion Roundtable, there
is a procedure by which the SDGs Promotion Headquarters,
headed by the Prime Minister, selects the winning organization.
What is most interesting is the evaluation criteria for the
selection. From 2018 to 2021, the criteria were universality,
inclusiveness, participation, transparency, and integration,
which are concepts underlying the 2030 Agenda. From 2022,
however, two additional criteria were added to these five:
transformation and solidarity/behavior change. In the early
stages when this award system was launched, there were
some organizations selected that (only) contributed to raising
awareness of the SDGs, but in the last few years awarded
organizations focused on actually putting them into action and
making the results public. The addition of these new criteria
at this stage is a clear indication by the government that it is
already not enough to simply implement actions consistent with
the SDGs, but that organizations’ activities should be creating
transformative impact.

(3) Activities not necessarily triggered by the adoption of
the Global Goals in 2015

Looking at the content of the activities among the selected
organizations reveals that they were not necessarily started
in response to the adoption of the SDGs; in some cases,
overseas activities that have been conducted continuously
since the 1980s were evaluated. In other words, the
government is not emphasizing the promotion of the Global
Goals themselves, which were adopted in 2015, but rather
attempting to promote the areas set forth within them.
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Fig. 1: SDGs Implementation Status of SMEs (n=2,000)
Source: Organization for Small & Medium Enterprises and Regional Innovation JAPAN (2022) Survey on SDGs
Promotion by Small and Medium Enterprises: Questionnaire Survey Report.

o Organization for Small & Medium Enterprises and Regional Innovation JAPAN (2022) Survey on SDGs Promotion by Small
and Medium Enterprises: Questionnaire Survey Report. (in Japanese, Accessed: 11 January 2023).
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Connecting Mineral and Metal Imports to

Authoritarianism

The invasion of Ukraine by Russia, and the now 10-month long
war, serves as a reminder of the importance of global supply
chains. Socio-environmental impacts range from increased
food insecurity due to disruptions in wheat supplies, to a
shift towards greater efficiency and the search for alternative
sources of energy due to sanctions of Russian oil and natural
gas.

These examples, as well as those of other materials, show
how trade in resources from one country to another can affect
the environment, while also being tied to authoritarian regimes.
This briefing utilizes the Observatory of Economic Complexity
(OEC)[1] to suggest that Japan (as is the case with other
industrialized countries) needs to remain vigilant in terms of
its sourcing of energy and minerals. A New York Times report
in October of this year noted that Japan’s volume of trade with
Russia actually increased 13% after the invasion of Ukraine,
with exports down 42% but imports up 40% (Gamio and
Swanson 2022). It may be easier to find alternative markets in
which to sell products, though the raw materials that Russia
exports are more challenging to replace.

Oil is often associated with less than democratic governments,
and Japanese imports of petroleum are no exception. In 2020
crude petroleum represented 6.6% of the value of all imports
into Japan, the largest single category among the World
Customs Organization’s 4-digit harmonized systems codes for
products.

As Figure 1 shows, the petroleum sourced from Russia is
not insignificant, making up more than 5% of Japan'’s imports
of that energy source. By June of this year, S&P Global
Commodity Insights reported that Japan stopped importing
Russian crude altogether (Kumagai 2022). This is an important
step in cutting off financial flows to the authoritarian regime in
Moscow, but a further story here has to do with the origin of
energy from other countries — what we see is a huge reliance
on the Middle East and Asia, in countries which are not very

2023/1/6 David D. Sussaman

democratic. Freedom House provides a global score to rank
countries, in the year 2021, according to the political rights
and civil liberties guaranteed to their citizens. Of 18 countries
that export crude to Japan, the organization categorizes Saudi
Arabia (39.3% of the petroleum), the United Arab Emirates
(31.5%), Qatar (8.42%), Russia (5.37%), Kazakhstan (0.99%),
Oman (0.75%), Bahrain (0.37%), Iraq (0.35%), Vietnam
(0.33%), Algeria (0.3%), Brunei (0.1%), Azerbaijan (0.095%),
and China (0.076%) as “not free”, and Kuwait (8.89%) and
Malaysia (1.26%) as “partly free”. Only the United States
(1.08%), Ecuador (0.4%), and Australia (0.18%) are classified
as “free”, accounting for merely 1.66% of Japan’s crude
petroleum imports.

Another essential material, aluminum, is not mined within
Japan, and yet is key for green technologies. Among metals,
Japan'’s largest import by value is raw aluminum, at 3.37 billion
USD, or .58% of all its imports in 2020.

What additional observations can be drawn from Figure 2
above, showing the origins of raw aluminum imported into
Japan? In 2020 there was a great reliance on Russia, as the
largest exporter (16.8%) of the material. Even if this source is
reduced, the remaining countries are, according to Freedom
House, a mixture of “free”, such as Australia (16.5%) and
New Zealand (9.6%), and “not free”, such as the United Arab
Emirates (14.5%), China (7.24%) and Saudi Arabia (5.4%).
The more diverse supply chain for aluminum imports shows
that Japan’s reliance is truly global — nearly 10% from South
America, and another 4.5% from Africa. It also gives hope that
the sourcing from more democratic countries can be increased.

Our trade and use of natural resources clearly has
environmental implications. Fossil fuels are no longer viable
in a world where climate change is a reality. At the same time,
there is no such thing as “sustainable mining”, despite how
the industry may wish to promote itself. One solution includes
the rapid expansion of renewable energy in place of crude

[1] The Observatory of Economic Complexity (OEC), originating out of the MIT Media Lab, graphically represents the 4-digit Harmonized System codes assigned by the World Customs

Organization for imported and exported products.
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petroleum, and when it comes to aluminum, we need efficiency
and the creation of as circular an economy as possible.

All of this is not written as a critique of Japan, but rather, a
recognition of the complications of materials and where they
are sourced from. Beyond the environmental implications,
we find social and political concerns in terms of the types of
governments supported by this trade. Imports from (not to
mention exports to) authoritarian rulers help to prop them up.
Japan is not alone in its material bind. Korea, for example,

e {ihaR
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39

United Arab Emirates
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Fig. 1: Origin of Crude Petroleum Imported into Japan (2020)
Source: The Observatory of Economic Complexity (OEC)

Reference:
o Freedom House. 2022. “Global Freedom Scores”.

also imports petroleum from similar countries, with a significant
percentage drawn from those that are “not free”. However, a
relatively larger amount of it is sourced from “free” countries,
at 16.44% total. As of 2020 the United States still received
1.8% of its crude from Russia, with the vast majority, 60.4%
from Canada (democratic, though known for its highly polluting
tar sands). Consideration of the way energy and mineral
resources are connected to authoritarian regimes should not
be overlooked.

Tobak §19T0
United Arab Emirates|Saudi
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China

Brazil
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Nigeria SouthAfrica =
211%  2.08%

Fig. 2 Origin of Raw Aluminum Imported into Japan (2020)
Source: The Observatory of Economic Complexity (OEC)

e Gamio, Lazaro and Ana Swanson. 2022. * How Russia Pays for War”, New York Times, 30 October.

o Kumagai, Takeo. 2022. “ Japan’s Russian crude oil imports fall to zero in June”, S&P Global Commodity Insights. 22 July.

o Observatory of Economic Complexity (OEC). 2022.
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Current Status and Future of Renewable

Energy in Japan

The global shift to renewable energy is underway, with IRENA
statistics showing that global renewable energy generation
capacity nearly doubled between 2012 and 2020, from about
1,400 GW to 2,800 GW.

Japan was the world leader in the development and
introduction of solar power in the 1970s and 1980s.
Subsequently, the driving force behind the introduction of
renewable energies shifted to Europe, and then China, and
Japan’s presence in this field declined. In recent years,
however, the introduction of renewable energy has accelerated
again in Japan, with the aim of further significant introduction in
the future. We take a look at the situation.

Figure 1 shows the trend of renewable energy generation
capacity from 2012 to the present and the target for 2030,
along with a breakdown by type of renewable energy. The
experience of the Great East Japan Earthquake in 2011
triggered the introduction of a feed-in tariff (FIT) in 2012,
and the introduction of renewable energy has accelerated
dramatically. The growth rate from 2012 to 2020 is about 17%
per year and the increase is about 7 GW per year, indicating
rapid expansion.

Following the decision in 2020 to aim for carbon neutrality in
2050, the Basic Energy Plan, which aims to make renewable
energy the main source of power, was decided and the energy
mix policy was set to provide 36-38% of electricity from
renewable energy in 2030. The power generation capacity and
breakdown in this policy are shown on the right side of Figure 1.
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Looking at the policy until 2030 compared to the previous
transition, the speed of expansion is about 7% per year in
terms of growth rate and about 7 GW per year in terms of
increase, which is the same rapid expansion policy. On the
other hand, looking at the type of renewable energy, a different
policy can be clearly seen. While solar power has been the
main source of expansion to date, wind power is expected to
expand most significantly toward 2030.

Japan has large potential for offshore wind and geothermal
power, but it takes time for these to be introduced. For this
reason, solar PV has progressed first since the introduction
of the FIT in 2012. However, in order to make renewable
energy the main source of power, we cannot rely solely on
solar power. A goal has been set for a significant introduction
of wind power, equivalent to an expansion of about 18% per
year. Policies are being implemented to achieve this goal. For
example, based on the Offshore Wind Power Generation Act,
areas with high potential are being zoned sequentially, and
offshore wind power generation is being located in stages.
Figure 2 shows the status of zoning based on this law.

As a result of these goals and policies, the introduction of
renewable energy in Japan is expected to further accelerate.
Solar power will continue to grow, but offshore wind power in
particular is expected to expand markedly. This is not only a
climate change measure, but also a major business opportunity
for related industries. The renewable energy industry is
globalizing, and the expansion of Japan’s renewable energy
market is attracting attention from businesses around the
world.
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Source: processed from METI data.
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Source: processed from METI data

Fig. 2 Status of zoning under the Offshore Wind Promotion Act
Source: processed from MET! data.
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> Environmental Policy in Charts

CO, Emissions from Fossil Fuel

Consumption

Although global warming is becoming a growing concern, CO,
emissions associated with the annual consumption of fossil
energy resources in human activities continue to increase.
(Around 36 billion tons of CO, per year). The following is a
review of each of these figures around last two decades.

CO, emitted from fossil energy resources consumed by
human activities is released into the atmosphere, while CO,
in the atmosphere is assumed to be absorbed by the nature
according to its partial pressure, by plants, by the ocean, and

SO on.

In nature, CO, is released through respiration of bio-
substances and decomposition of organic matter, and the
difference between the amount released into the atmosphere
and the amount absorbed is observed as the atmospheric
concentration. (i.e. in Steady State)

Figure 1-A shows past and recent atmospheric CO,
concentrations and temperature changes relative to the
year 2000 (NASA). Figure 1-B shows the amount of CO; in
atmosphere calculated from the CO, concentration, assuming
that the total amount of the earth’s atmosphere is about 5200
trillion tons, CO, is uniformly distributed in the atmosphere,
and the average atmospheric pressure is constant. The lower
line shows the amount of CO, excluding the emission from the
consumption of fossil energy resources, which is also shown in
Figure 1-C.

If we look at the 14-year period from 2000 to 2014, we can
see that the atmospheric concentration increased by about 28
ppm and the amount of CO, in the atmosphere increased by
about 140 billion tons, while the amount of CO, resulting from
the consumption of fossil energy resources increased by about
11.4 billion tons.

The amount of CO, generated from fossil energy resources
due to human activities is equivalent to about 8% of the
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amount estimated to be increased in the atmosphere. It can be
seen that the increase in the amount of CO, in the atmosphere,
i.e., its concentration, is not due directly to the emissions
associated with the consumption of fossil energy resources,
but rather to an increase in the amount released in the balance
between absorption and release to the natural world. The
release of CO, from natural environment due to rising average
temperatures or a decrease in the absorption capacity of the
natural world can be considered, but if we look at the past 10
to 20 years, we can also consider that the amount released
due to human activities has been amplified by a factor of 10 or
more in the natural world.
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Fig. 1: Changes in Global Carbon Emissions
Source: CDIAC “Global Fossil-Fuel Carbon Emissions”, and WMO, “World Data Centre for Greenhouse Gases”
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> Environmental Policy in Charts

Factors of Food Price Instability From
the Experience of the Ukrainian War

It is generally accepted that stable food prices require a stable
quantity of food supply and demand that matches its supply
volume. However, the recent Russian invasion of Ukraine has
had a more significant impact on food prices, especially cereal
price fluctuations, than the quantity of its supply. It is people’s
uncertainty and feeling of insecurity about the food supply in
the future. Let us look at the fluctuations in food prices since
the beginning of the war in Ukraine and find out what affects
food prices more than the actual supply.

World food prices rose steeply when Russia invaded Ukraine
on February 24, 2022. Particularly prices for cereal and
vegetable oil, which Ukraine and Russia have been exporting,
skyrocketed from February, rising 33.6% compared to prices
during the same period the previous year, and in March 2022,
they reached their highest historical prices (FAO COUNCIL
2022). High prices then continued through June. In July, cereal
exports from Ukraine were expected to resume due to an
agreement between Ukraine and Russia (the Black Sea Grain
Initiative), and prices began to fall rapidly in July; although the
rate of price decline slowed in August, they continued to fall in
September and October (FAO/a 2022). Cereal prices continued
to fall until August, parallel to food prices, but since September
and October, they have continued to rise gradually, as shown
in Figure 1 (FAO/a 2022). According to FAO analysis, this
rise is due to concerns about continuing the Black Sea Grain
Initiative (FAO/a 2022).

The quantities of the global production, supply, use, and trade
(the amount of cereal bought and sold on the international
market) of cereal in FY2022/2023 are not significantly different
from those in FY2021/2022 (FAO/b 2022). Given this cereal
production, supply volume, and trade volume, cereal prices are
not likely to increase much compared to the previous year. The
trade volume of cereal is 469.5 million tons in FY2022/2023
compared to 468.9 million tons in FY2021/2022, a difference
of only 0.6 million tons, or a decrease of 0.13% (FAO 2022/
b). Trade volume is one of the essential indicators in terms of
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international food price since it is the amount of cereal imported
by countries whose domestic production cannot meet domestic
demand. It is necessary to look at the trade volume of “cereal,”
which, in addition to wheat, includes rice, corn, rye, barley,
and other minor cereals. Corn for feed is also included in this
cereal supply, which accounts for 14% of the international
market in Ukraine alone (FAO COUNCIL 2022). However, an
extremely significant concern in this Ukrainian war is wheat,
which accounts for 30% of the international market in Russia
and Ukraine alone; as of March/April 2022, the purchase of
this wheat on the international market was most problematic
for countries in the Middle East and North Africa (Khorsandi
2022; WFP 2022). The trade volume of wheat does not differ
much from the one for 2022/2023 and the one for 2021/2022.
The trade volume is 195.7 million tons in FY 2021/2022 versus
198.7 million tons in FY 2022/2023, a difference of only 2.0
million tons, a decrease of only 1%, as shown in Figure 2 (FAO
2022/b).

Today’s changes in international market prices for food,
especially cereal, are not due to changes in actual food
supplies (availability) but rather to “uncertainty” about the
near future. When food exports from Ukrainian ports exceed
120 days, if, for some reason, exports are delayed, if derail
fields are attacked, or if storage facilities are attacked, the
international market will react immediately, and food prices will
rise sharply. In response to this international market reaction,
food exporting countries will restrict their exports to meet
domestic demand. Furthermore, with no end in sight to the
war in Ukraine, Ukraine’s next production and harvest exports
will become uncertain, and cereal-exporting countries other
than Ukraine may stop cereal exports altogether to ensure
their own food security. Even now, 13 countries have placed
restrictions on wheat exports, and in corn, ten countries have
restricted exports (Nishino 2022). As long as the war in Ukraine
continues, the international market could panic at any moment,
causing food prices to skyrocket as they did in February
2022 or even higher, resulting in the lack of protection of



food security in cereal-importing countries. Cereal-importing
developing countries will undoubtedly see a collapse in their
food security, as food prices will surely skyrocket, significantly
affecting the most vulnerable and poor.

This situation is different from crop failures due to bad weather,
such as drought or extreme cold in some countries, which
may cause psychological anxiety and fear as the world tries
to secure its own food supply as quickly as possible and in
large quantities. In today’s global society, countries with food
surpluses do not hesitate to sell when bad weather causes
terrible harvests, and some neighboring countries have
organized networks of mutual conservation. Furthermore,
international aid agencies call on the world to assist when
bad weather causes crop failures. This way, a cooperative
relationship is built to maintain food security through various
means.

Fig. 1: Food Price Index
(2014-201 6=100)
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Fig. 1:Food Price Index
Source: FAO Food Price Index
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However, in the case of the war in Ukraine, the fact that
Ukraine and Russia are the world’s important cereal-producing
and exporting countries increases the possibility that a
prolonged war will result in a decrease in harvest, storage,
and exports. This possibility, this insecurity, is likely to raise
the international price of food and collapse the food security of
cereal-importing developing countries.

Fig. 2: World Cereal Market

g. 2: World Cereal Market

Fig. 3: Waorld Wheat Market
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Fig. 3: World Wheat Market

Source for Fig2 and 3: FAO Cereal Supply and Demand Data (World Food Situation)

Note: 1/ Production data refer to the calendar year of the first year shown.

2/ Production plus opening stocks.

3/ Trade data refer to exports based on a July/June marketing season for wheat and
coarse grains and on a January/December marketing season for rice (second year shown).

e FAO/a (2022) ‘FAO Food Price Index: FAO Food Price Index virtually unchanged in October, with higher world cereal prices

almost offsetting lower prices of other food commodities,” (November 4 2022) (accessed 11/8/2022).

e FAO/b (2022) ‘FAO Cereal Supply and Demand Brief: World cereal production, utilization, and stocks forecasts lowered from last month,” (November 4, 2022) (accessed 11/9/2022)
e FAO and WFP (2022) “ Hunger Hotspots: FAO-WFP early warnings on acute food insecurity: October 2022 to January 2023 Outlook.” (accessed 11/3/2022).
e FAO COUNCIL (2022) “170 Session, 13-17 June 2022: Impact of the Ukraine-Rosia conflict on global food security and related matters

under the mandate of the Food and Agriculture Organization of the United Nations (FAO)” CL 170/6, (May 2022).

e FAOSTAT (2022) “Suite of Food Security Indicators,” (accessed 11/8/2022).

e Khorsandi, Peyvand (2022) * Yemen: Millions at risk as Ukraine war effect rocks region: World Food Programme, FAO and UNICEF issue

join forces to sound alarm - as WFP calls for US$1.97 billWorld Food Programme, FAO and UNICEF issue join forces to sound alarm -
as WFP calls for US$1.97 billion to save lives.ion to save lives. ,” (WFP) (March 14, 2022) (n (accessed 9/23/2022).
 Nishino, Ann (2022) * Food nationalism: Export curbs hit nearly a fifth of global market,” “Nikkei Asia” (July 7, 2022) (accessed 11/8/2022).
o World Food Program (WFP) (2022) * War in Ukraine pushes Middle East and North Africa deeper into hunger as food prices reach alarming highs,” (31 March 2022) (accessed 9/23/2022).
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> Environmental Policy in Charts

Is decoupling successful for municipal
solid waste in Japan?

According to the principle of the waste hierarchy, priority is
given to the avoidance of waste generation. Waste reduction
comes first, followed by reuse, recycling, incineration and
landfill. This principle is widely shared among advanced
countries, being coupled with the concept of extended
producer responsibility. However, it is easier said than done.

The principle is a core element of a circular economy, in which
input of natural resources and generation of waste is minimized
while value added is maximized, subject to certain economic
and social constraints. Then, the fundamental question is
whether we can successfully reduce the amount of waste, on
the one hand, keeping economic growth on the other. In other
words, it must be asked whether and how the decoupling of
waste generation from economic growth can be made.

The following figure shows the relationship between the
amount of municipal solid waste (MSW) and real GDP in
Japan. Although there is a positive relationship between the
amount of MSW and real GDP from 1980 through to 2001,
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such a relationship cannot be seen after 2001; we may
say that a negative relationship between them is observed.
Apparently, Japan has succeeded in realizing the decoupling
of the generation of MSW from real GDP.

As is shown in the figure, there seem to be two stages for the
decoupling; one from 2001 to 2008 and the other from 2009
to 2020. What happened to MSW generation around 2008?
It must be remembered that 2008 was the year of the serious
financial crisis, which possibly affected people’s economic
behavior. Although it is not so easy to answer why and how
the two-stage decoupling happened in Japan around 2008,
we may guess that the independent recycling laws enacted in
the early 2000s were gradually effective and were enforced
by the behavioral change which was triggered by the financial
crisis. Yet, the question remains to be answered in a scientific
manner.
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Fig. 1: Relationship between GDP and MSW
Source: Ministry of Environment and IMF
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> Environmental Policy in Charts

Economic impacts of carbon tax in

Japan

2022/9/30 Farhad Taghizadeh-Hesary

This policy brief extracted from: Yoshino N., Rasoulinezhad E., and Taghizadeh-Hesary F. (2021). Economic Impacts of Carbon Tax in a General Equilibrium
Framework: Empirical Study of Japan, Journal of Environmental Assessment Policy and Management. 23 (01n02), 2250014.

1. Introduction and Background

Over the last decades, environmental pollution caused by
fossil fuel consumption has become a controversial issue
among scholars and policymakers. The issue accepted by all
scholars is that environmental pollution threatens all people of
the world. Therefore, global consensus and unity are essential
to solving this problem (Vohra et al., 2021; Chen et al., 2022).
Despite various global and regional agreements (such as the
Paris Agreement on climate change, The Kyoto Protocol, and
the 2030 Climate Target Plan of the European Commission)
and long-term plans to reduce fossil fuel consumption in
countries around the world, this challenge is at the forefront of
policymakers. This challenge is a threat to the environment and
even to human survival. Zou et al. (2016) and Koengkan et al.
(2022) argue that this challenge cannot be solved quickly, and
they forecast that oil and gas production peaks will be around
2040 and 2060, respectively. Asselt (2021) and Taghizadeh-
Hesary et al. (2021) believe that fossil fuels are the most
critical factor in climate disruption, potentially threatening future
human life. Table 1 reports the changes in carbon dioxide (CO,)
emissions and fossil fuel consumption from 1970 to 2019.

The challenge of climate disruption caused by CO, emissions
from fossil fuel consumption is more profound for developed
economies like Japan. The rapid industrialization growth of
Japan in 1960 and 1970, linked the country’s economic growth
to fossil fuels consumption. Although Japan has tried to reduce
its dependence on fossil fuel imports, increase energy security,
and create sustainable development in recent years, it has
not achieved significant success in the energy transition. Even
after the 2011 Fukushima nuclear crisis, the country’s domestic
industry became increasingly dependent on fossil fuels
(Taghizadeh-Hesary et al., 2017). Cong et al. (2022), Ishiguro
and Yano (2015), and Kazama and Noda (2012) express that
the 2011-The Great East Japan Earthquake (GEJE) has shifted
Japan from nuclear energy to fossil fuel consumption. Figure 1
shows the changes in coal consumption in Japan from 1970 to
2019:

Despite some earlier plans and roadmaps for carbon neutrality
in Japan, such as the “Law concerning Promotion of Measures
to Cope with Global Warming” established in 1998 and
Japan’s Voluntary Emissions Trading Scheme (JVETS) in
2010, the country has tried to employ more efficient tools
in the last decade. In October 2012, as the first country in
Asia, Japan implemented the carbon tax of 2.65$ with the
clear goal of an 80% reduction in Japan’s Greenhouse Gas
(GHG) emissions by 2050 (Nakano and Yamagishi 2021).
Generally, to internalize the adverse externality of CO, and
to motivate enterprises to develop greener productions, the
Japanese government has used the carbon tax policy. Yoshino,
Rasoulinezhad, and Taghizadeh-Hesary (2021) answered how
can carbon tax affect the Japanese economy?” Their empirical
study results is summarized in this policy brief (Section 3).
Appelbaum (2021) believes that carbon tax policy can make
a wide range of environmental-friendly results for the global
society. According to OECD'’s Effective Carbon Rates statistics,
in 2018, the best scores are for Switzerland, and Luxembourg
(69%), Norway (68%), and Japan’s score is 24%, among the
lowest efficient carbon rates among OECD members.

2. Theoretical Background

Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021)
explored the impacts of the carbon tax on macroeconomic
variables in Japan in a general equilibrium framework. Earlier
studies mainly assessed the impact of the carbon tax policy on
energy prices and not on all economic sectors.

Figure 2 shows the general framework of the impact of
carbon tax on the economy, which was developed by
Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021). A
summarization of the relationships mentioned above clarifies
that an increase in energy prices due to carbon tax will change
the households’ consumption and saving behavior. Changes in
savings will change the banking behavior, the capital markets
behavior, and the flow of funds that would change the interest

Note: yd, ys, y, P, Pe, w,i,e, Eh,Ef,capital, EXP,IMP denote: household’s demand, firms supply, total demand/income (GDP), general price level, price of energy, wage rate, interest rate,
exchange rate, energy demand of households, energy demand of firms, capital flow, export, import respectively
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rate. On the other hand, due to carbon tax, the final price of
products would change, affecting the import and export that
alter the current account balance. Changes in financial flow
caused by the carbon tax will change the capital inflow and
outflow from overseas, which will change the exchange rate.
Changes in the exchange rate will change the firm production
behavior.

3. Empirical Results

Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021)
developed a Structural Vector Autoregression (SVAR) model
using quarterly data of Japan covering the period of 2005-2020
to assess the impacts of the carbon tax on the macroeconomic
variables of Japan. The main findings from the empirical results
are:

An increase in energy price (+ carbon tax) will increase the
interest rate (lending rate). The main reason is that an increase
in energy prices due to carbon tax will change the households’
consumption and saving behavior. Changes in savings will
change the banking behavior, the capital markets behavior,
and the flow of funds that would change the interest rate.

By increasing energy prices, Japan needs to pay more
foreign currencies (dollars) to import fossil fuels leading to a
devaluation of the national currency (Yen) and an increase in
the foreign exchange rate in the country.

Any increase in energy price due to carbon tax leads to the
rise of Japan’s commodities’ general price level. The main
reason is that if the price of energy as a major production
input for the industrial sector, power plants, and transportation
sectors in Japan increases, the cost of production jumps and
consequently leads to an increase in the consumer price index
and inflation rate.

An increase in energy prices due to carbon tax leads to a
reduction in the real GDP of Japan. Due to the primary role
of industrial production in the GDP of Japan, any increase in
fossil fuel prices by carbon tax, will lead to a more expensive
production cost for industries which may decrease production
volumes leading to slower economic growth for Japan.

Reference:

Growth rate
1970-2019

Variable 1970 1980 1590 2000 2010 2019

GaE

151.19 157.856 15867

14312018477 621 711 523076 ATI0A 534160 138 7

Table 1: Fossil fuels consumption and CO, emissions in the world,
1970-2019s
Source: Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021)
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Fig. 1: coal consumptions in Japan, 1970-2019, exajoules
Source: Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021)
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Fig. 2: Economic impacts of carbon tax in a general equilibrium
framework
Source: Yoshino, Rasoulinezhad, and Taghizadeh-Hesary (2021)

e Appelbaum, E. 2021. Improving the Efficacy of Carbon Tax Policies. Journal of Government and Economics, 100027, In Press.
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> Environmental Policy in Charts

Is it possible to commercialize solar

cars?

Fossil fuels such as oil and LNG are becoming more
expensive. From the perspective of the SDGs, the use of
renewable energy with low CO, emissions and energy-efficient
vehicles will be necessary in the future. The solar car is the
ultimate vehicle that can run using the PV energy, contributing
to the realization of a sustainable society.

Do you think solar cars are still a long way off? Indeed, it was
once thought to be impossible. However, with the development
of various technologies, including solar cells, batteries, motors,
inverters, tires, materials, and aerodynamics, commercial solar
car is almost there. A comparison of the power consumption vs.
speed of a solar car and commercial electric vehicle running on
flat ground is shown in the following chart. Here, the solar car
is a 2019 model of the Tokai Challenger, and the commercial
EV are an estimated Nissan Leaf and Tesla Model 3.

This figure shows that the Tokai Challenger can run on about
one-tenth of the power consumption of commercial electric
vehicles. Tokai Challenger can run at about 0.8 kW at 80 km/
h, which is equivalent to about 1 PS or 1 HP. Considering the
environmental impact, this power is an appropriate value to
carry one person. In other words, modern cars are too and too
heavy.

Next, let us focus on the consumed power of the Tokai
Challenger. The rated output of PV panels is 940W, which can
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Fig. 1: Consumed Power of Solar Car and Commercial Electric Vehicle
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reach a cruising speed of over 80 km/h. For example, in the
central area of the Australian continent, it can generate about 7
hours of solar power per day. That is, it can travel at a speed of
85 km/h x 7 hours = 600 km.

If a commercial EV is driven, it needs 10 times more power
than our solar car. In other words, 0.7h = 42min, which
is equivalent to 1/10 of 7 hours, is enough time to run a
commercial EV. Roughly, a commercial EV can be powered
by solar energy for a range of 60 km per day. In November
2022, an automotive venture in EU will launch a new electric
vehicle with 5m2 solar panels called “Lightyear 0” to the
world. Lightweight materials of aluminum and carbon fiber,
and improved aerodynamics, the car can travel 70 km using
solar energy generated in a day. Although the price is very
expensive, about 300,000 euros = 36 million yen, the solar car

has just been made practical by the latest technology.
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Fig. 3: Commercial Electric Vehicle “Nissan Leaf” " Fig. 4: Consumed Power of Solar Car

Fig. 5: New Electric Vehicle with Large Solar Panel “Lightyear 02)

Reference

® Press Release of Nissan Leaf.
https://global.nissannews.com/en/releases/release-5f454556692dea59782a3ffa3e0bf3b0-170906-01-e

e WERB site of Lightyear. https://lightyear.one/
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Suicide cases and COVID-19 pandemic

The COVID-19 pandemic has brought severe economic
consequences in Japan. In April 2020, the number of employed
people reduced by 1 million, and the number of “works on
leave” was increased by nearly 4 million in Japan. Not only
economic indices, but its’ impact was observed in various
dimensions. For example, the number of suicide cases was
increased first time after 2009.

The economic crisis greatly affects the number of suicide
cases in Japan. Figure 1 below shows the drastic increase
from 1997 to 1998. The left y axis shows the number for male
and the right shows that of female. Since the burst of the
bubble economy in 1991, Japan had experienced the severe
recession for long time. In 1997, it is the year that Yamaichi
Securities Co., Ltd. collapsed and in 1998 the Long-Term
Credit Bank of Japan failed. The difference of suicide cases in
one year from 1997 to 1998 became approximately 8,200. The
increase ratio in 1998 is 35 percent, compared to the number
of cases in 1997. This is the tremendous increases in number.

After 2009, the number of suicide cases gradually reduces until
2019. It is from 30,707 to 19,425. This is 36 percent reduction,
compared to the number in 2009. However, this trend suddenly
stopped by the economic shock, again in 2020, during the time
of COVID-19 pandemic.

Since the COVID-19 pandemic, female suicide case has been
typically raised. From 2019 to 2021, it increases from 6,052
to 7,034 cases, which is 16.2% increase compared to that
in 2019, while male suicide cases decrease 1.0%. It is much
more obvious when we look at the breakdown of this figure into
the employment category.
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Female suicide of the unemployed increases 11.9% from 2019
to 2021 and that for employed workers in 2021 increases
35.3% compared to that in 2019. The increase ratio for the
same employment category of male was low, compared to
that of female. It is -1.6% for the unemployed and 1.7% for the
employed.

Immediately after the state of emergency declaration in April
2020, Japanese labor market experienced the devastating
shock. Further analysis for this impact is necessary for the
suicidal prevention policy.
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The Return of Tourists - and Their
Unsustainable Air Travel - to Japan

One question in response to COVID-19’s impact these past
years has been whether it is possible to use the rebuild after
the pandemic as an opportunity to simultaneously improve
sustainability. Broadly referred to as a “green recovery”, one
area which deserves consideration is tourism, and specifically
travel by plane. Research published in 2018 showed that 8% of
global carbon emissions come from the tourist industry (Lenzen
et al.). Air travel, which accounted for 3% of global emissions
in 2021, could increase to 33% by 2050 (Vigeveno 2021). This
staggering rise comes despite pledges by governments and
airlines to make the industry carbon neutral.

Only two years ago, tourism and airlines were two of the
industries hardest hit by customer’s behavioral changes in
response to the COVID-19 pandemic, with passenger numbers
for leisure and vacation-related flights dropping almost to zero.
Business travel was not hit as hard, and experienced a halving
of customers (Scott 2022). The sharp decline in flying played a
part in a global decrease of carbon emissions in 2021, though
that was only a temporary reprieve. Recently, the International
Energy Agency reported that “global CO, emissions rebounded
to their highest level in history in 2021” (IEA 2022).

In 2020, countries rapidly closed their borders to visitors, and
Japan similarly imposed tight restrictions. Two years later,
as the world reconnects and travels again, the country has
proceeded much more cautiously in accepting tourists, and
only this spring expanded visa access to a select number of
business travelers, family members, and students. The most
recent statistics show a slight increase in tourists entering
Japan in early 2022.

Other regions reveal what will happen when Japan really
opens up its borders. Tourism is rebounding steadily, with a
survey finding that 58% of experts say that tourism will reach
pre-pandemic levels by 2023 in the Americas, 64% in Europe,
but only 31% in Asia. TradingEconomics predicts that monthly
travelers to Japan will reach 1.2 million in 2024, which is only
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36% of the government’s 2020 target of 40 million annual
visitors (2022).

The point is that while there was a temporary decline in tourists
and flights, the longer-term estimates portend a major increase
in air travel-related carbon emissions. We all, including
Japan, need to keep our eye on the ball when it comes to CO,
from this mode of transportation. In other industries such as
electricity generation or ground transport there can shifts to
greater sustainability. With airlines, however, there is not yet a
widely available alternative to using the energy-packed fossil
fuels necessary for blasting people into the stratosphere. Any
recent sense that there are declines in travel emissions are
largely illusory.

The chart below shows that even the lowest growth scenario
from the International Council on Clean Transportation, based
on a projection of 2.4% annual growth, revenue passenger
kilometers in mid-century will be about double their number in
2019.

Broadly speaking, there appears to be boundless enthusiasm
for travel. The COVID-related drop-off in tourist flights in
2020 and 2021 looks to be (as long as no new virus variants
appear) just a blip in the longer-term rise of emissions from
air transport. There is also the concept of “revenge” travel,
by which people fly even more to make up for lost trips and
connections with family and friends. Admittedly, business travel
will be impacted, based on fewer face-to-face meetings, and
an approximate decline of 20-25% in travel (Scott, 2022). This
is not insignificant, as in Europe it makes up nearly a third
of emissions due to flights. However, this will inevitably be
subsumed by greater demand for travel by other passengers.
The world, for example, is adding 215,000 people to its
population each day, and will cross the 8-billion threshold in
September. That represents a lot of fledgling frequent flyers.

In the end, what does this mean? Japan, while receiving a



limited of visitors now, will someday fully open for tourists again
— and when that happens millions more will be flying long-
distance to get here. Perhaps there is more that the country
can do in the meantime, to make travel more sustainable after
passengers land. Or maybe there can be efforts to increase
recognition among the Japanese population that the tourists
arriving to its islands are, from the very outset, engaging in
lifestyle choice (overseas flights) that is deeply unsustainable
in its current form. At the same time, present-day awareness
— or at least willingness to act — on carbon emissions from
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Fig. 1: Tourist Arrivals in Japan (Source: Trading Economics, 2022)

Reference:

flights appears markedly lower in Japan as compared to other
countries. For example, while 60% of Spaniards would pay
higher prices for “carbon-neutral flights” (if such a thing can
really exist), the figure was 2% in Japan (Ahmad et al. 2022).
There appears to be an opportunity to increase awareness
among Japanese about the unsustainability of modern air
travel. Only then can they understand that the typical foreigner,
soon to be seen in increasing numbers at temples and shrines,
or walking down the street, is fundamentally a representation
of unsustainability.

High forecast based on 1385-2018 iraffic

Fig. 2: Projections for Revenue Passenger Kilometers (2022-2050)
(Source: Graver, 2022)
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2022 Upper House Election started.:
female candidates exceeded 30% finally

The official campaigning period for the 2022 House of
Councillors election in Japan began on June 22. The ratio of
women among total candidates running for a national election
has exceeded 30%, for the first time since 1946. Should we
expect to see more female MPs in the Diet after July 10?

Trends in the percentages of female candidates and winners
are shown in Fig. 1 and Fig. 2. The share of female candidates
as well as that of elected women have been always higher in
the House of Councillors (upper house) than in the House of
Representatives (lower house). While women occupy 23.1% of
the total seats in the upper house (before election), women’s
share falls to 9.7% in the lower house.

The largest reason for the small number of female MPs is the
small number of female candidates. In particular, the Liberal
Democratic Party (LDP), which is a center-right ruling party,
as well as its coalition partner KOMEITO, have shown poor
performances in political recruitment of female candidates. As
Table 1 demonstrates, in the previous upper house election
in 2019, the percentages of female candidates affiliated with
these two parties were extremely low. While the situation has
improved in 2022, perhaps thanks to the enhanced monitoring
by media and concerned citizens, the LDP and KOMEITO have
not caught up with opposition parties in their attempts to recruit

more women.

On the other hand, we must pay attention to the women’s
chances of being elected. Table 2 compares winning rates
between male and female candidates running from the same
party in the 2019 upper house election.
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It is noteworthy that female candidates of the LDP were more
likely to be elected than male candidates of the same party,
and the same applied to the KOMEITO candidates. In contrast,
the winning rates of female candidates of opposition parties
were lower than those of male candidates. Since the election
rule of the House of Councillors has an effect of promoting not
only competition among political parties but also competition
among candidates running from the same party, it is likely that
candidates’ genders have some influence in both negative and
positive ways, in the candidate selection processes by parties,
resource mobilization in campaigns, and voters’ choices. In
any case, how many more women will take the seats in the
upper house is left in the hands of voters.



Fig. 1:Percentages of women who ran for and won in the general
elections for the House of Representatives (Source: Gender Equality
Bureau, Cabinet Office)
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Table 1:Targeted and actual percentages of female candidates for the
upper house elections by major parties

Source: Ministry of Internal Affairs and Communications 2019, Asabhi
shimbun online May 25, 2022, and June 22, 2022.
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Fig. 2:Percentages of women who ran for and won in the regular
elections for the House of Councillors (Source: Gender Equality
Bureau, Cabinet Office)

Note:

The term of the House of Councillors is fixed. All members shall serve
six years, with half of them up for election every three years.
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Table 2: Number of candidates, winners, winning rates by gender and
party affiliation in the 2019 upper house election

Source: Source: Ministry of Internal Affairs and Communications 2019,
calculation by the author.
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Japan’s Gasoline Subsidy Policies
Contrary to Decarbonization

On February 24, 2022, Russia invaded Ukraine. It had a wide-
ranging impact on the world, including the surge in oil prices
due to geopolitical risks.

Fig. 1 depicts the trend in crude oil prices (West Texas
Intermediate) from January 2020 to present. Because of the
sharp drop in global demand for crude oil due to COVID19, oil
prices decrease; the monthly price fell to $16.52 per barrel in
April 2020. However, crude oil prices have been rising since
May 2020 due to the effects of vaccination.

The world is facing rising energy and resource prices as a
result of Russia’s invasion of Ukraine in February of this year.
In particular, crude oil reached a recent high of $108.49 per
barrel in March 2022 and reached a new high in May with a
monthly price of $109.60 per barrel.

To combat the rise in oil prices, the Japanese government
implemented a subsidy program for gasoline and other
petroleum products in January 2022.

When the national average price of gasoline exceeds 170 yen
per liter, the program provides fuel oil wholesalers with up to
5 yen per liter in subsidies. The subsidy cap was then raised
twice, from 5 to 25 yen per liter and then from 25 to 35 yen per
liter.

Fig. 2 depicts the Japanese Ministry of Economy, Trade, and
Industry’s position on policy effects (English translation by the
author). Without the subsidy, the price of gasoline would have
reached 206.5 yen per liter, but the subsidy has kept the price
down to 169.8 yen per liter.

However, was this subsidy necessary? In the long run, the
more important policy issue should have been to promote
the energy transition from fossil fuels to renewable energy to
achieve the Paris Agreement’s goals.
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Higher gasoline prices, in the absence of subsidies, could have
partially replaced people’s modes of transportation from cars to
bicycles and public transportation like trains and buses. It may
have pushed consumers to seek out hybrid and plug-in hybrid
cars and electric vehicles to replace gasoline vehicles.

As illustrated in Fig. 3, Japan’s gasoline prices were the lowest
among major industrialized countries.

Government funds should be spent on preventing temperature
increases over the next 100 years rather than on immediate
price control measures.

The Ukraine crisis has slowed global decarbonization efforts,
forcing a temporary return to coal-fired power. Meanwhile, as
an additional sanction in response to the invasion of Ukraine,
the European Union agreed to a ban on Russian oil imports at
the end of May. Although energy supply and price trends will
remain volatile, governments must not relax their commitment
to achieving a decarbonized society.
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Fig. 1: Crude oil price (Source: World Bank) Fig. 2: Effects of gasoline subsidies (Source: Minister of Economy,
Trade and Industry, Japan. English translation by the author)
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The following formula was used to calculate the forecasted price for
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Fig. 3: Gasoline Prices in Major Developed Countries on June 6, 2022
(Source: Compiled from GlobalPetrolPrices.com.)
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Japan’s Environmental Sector Growing
towards Decarbonization

In step with the world’s accelerating efforts to decarbonize,
Japan has declared its goal of becoming carbon neutral by
2050 and announced a 46% reduction in greenhouse gases
by 2030, with a lofty goal of a further 50% reduction by
2030. These policies have emphasized the need to promote
decarbonization as a growth strategy. The focus is on how
environmental industries can grow.

The Environmental Goods and Services Sector Accounts in the
EU is a well-known statistic for measuring the environmental
industries, and the Ministry of the Environment in Japan has
also been conducting the Survey of the Market Size of the
Environmental Industry.

Based on these statistical data, let us look at the trends in the
renewable energy and energy saving related sectors for Japan
and the EU, which are directly related to decarbonization.
Figure 1 and Figure 2 show the share of these sectors in GDP
for Japan and the EU, respectively, since 2000. Since the
definitions and estimation methods differ between Japan and
the EU, we have adjusted the Japanese data by narrowing
down the sectors related to energy conservation to be closer to
the EU statistics. Comparisons of the magnitude of the values
need to be made with caution, but comparisons of trends are
possible.

Renewable energy and Energy saving sactors in Japan
and EU

The increase in the renewable energy and energy conservation
sectors is evident in both Japan and the EU. They have
reached 0.4 to 0.5% of GDP in both Japan and the EU, a level
that does not seem to be significantly different.

Energy conservation has been increasing almost consistently in
both Japan and the EU. In Japan, a peak can be seen around
2013, but this is mainly due to an increase in housing, etc., and
may reflect reconstruction demand after the Great East Japan
Earthquake. On the other hand, the renewable energy sector

32 TRIES-Tokai University Research Institute for Environment and Sustainability

2022/6/6 Kazuhiro Okuma

has shown different trends in Japan and the EU. In the EU, the
renewable energy sector has consistently increased from 2000
to around 2012. In contrast, Japan’s renewable energy sector
was at a low level until 2011, but has been increasing rapidly
since 2012. This reflects the introduction of a feed-in tariff in
2012 and the strengthening of policies to promote renewable
energy. While this can be seen as a sign that the scale of the
renewable energy sector has largely caught up with that of the
EU, there is also the view that the policy delays up to that point
have led to a delay in the competitiveness of related industries.

In Japan, a law to promote offshore wind power generation
has been enacted, and demand for renewable energy-
related industries is expected to expand even more rapidly.
The question will be whether this growth in demand can be
translated into growth in Japan'’s related industries.
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Leave No Child Behind - SDG4: Quality Ed-
ucation for All Children in an Aging Society

On this year’s May 5, “Children’s Day” in the Japanese
calendar, the Ministry of Internal Affairs and Communications
reported that the percentage of children aged 14 years
or younger in Japan’s population declined for the 48th
consecutive year to 11.7% (Figure 1).

This figure is the lowest among the 35 countries with a
population of more than 40 million people, followed by South
Korea’s 11.9% and ltaly’s 12.9% (UN Demographic Yearbook).
While the total population in Japan decreased from its peak at
128 million people in 2008 to 125 million in 2022, the number
of children aged under 15 years is now only 14.65 million, less
than half that at its peak at 29.89 million in 1954 (Figure 2).

This rapid decrease of young generations is one of the most
urgent and serious issues threatening the sustainability of
Japanese society. Thus, how can we in Japan overcome this
historical demographic shift and sustain our society leaving no
one behind?

First, Japan needs to transform its public systems in all areas
including social welfare schemes such as pensions, medical
and nursing-care programs, the economy and employment
structure, immigration policies, city planning, and so on to
quickly and appropriately operate society considering the
changing composition of the population.

However, the transformation of such systems and schemes
does not address the root cause of a declining birth rate. More
importantly, we need to transform society and culture as a
whole to create an environment that enables more people to
have children without fear for the future, and for more children
to live happily with confidence to lead the future.

Among the 17 United Nations Sustainable Development Goals
(SDGs), Goal 4 “Quality Education” likely contributes much
to children’s happiness and confidence. According to the
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Sustainable Development Report 2021 (Figure 3, Sachs et
al. 2021), Japan has already achieved Goal 4 with indicators
such as the net primary education enroliment rate and lower
secondary completion rate fulfilled by 100%. However, there is
another reality behind the scenes.

In Japan, “futoko,” which can be translated into different terms
in English including school absenteeism, school avoidance,
school phobia, and school refusal, has become a serious social
issue. In 2020, the percentage of pupils absent for 30 days or
more in a year increased to a record high of 1% for elementary
and 4% for junior high schools (Figure 4).

Although many such children are left behind without proper
support to access any type of appropriate education, they are
often counted as “enrolled” and “completed” students when of
a certain age, and as such, the actual situation is not reflected
in the SDG indicators. While the reasons for and situations of
futoko vary among individual cases, this significant increase
in number highlights the need for the Japanese school and
education system to change. The relatively large number
of students per class and per teacher, relatively smaller
percentage of governmental expenditure on education, rigid
rules forced upon students in schools, lack of alternative
educational opportunities out of formal schools, and lack of
support for children’s mental health issues are some of the
existing problems.

The happiness of children is the basic requisite for the
sustainability of society and humanity. We in Japan and the
world need to critically understand the real picture and work
to create an empowering environment for children to realize a
future that leaves no one behind.
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Looking Back on 2015

The year 2015 was a special year. When we look back, we
may realize that it was a turning point, the first year in which
the nature of our society changed dramatically.

The United Nations General Assembly adopted the Sustainable
Development Goals (SDGs) in September, and the Paris
Agreement was adopted at COP21 in December. In the same
month, the TCFD (Task Force on Climate-related Financial
Disclosures) was established under the Financial Stability
Board (FSB) at the request of the G20 Finance Ministers and
Central Bank Governors.

These three events are connected in the bottom line.

The SDGs are aimed at overcoming the limitations of “balancing
the environment and the economy. Based on the reflection that
“balancing the environment and the economy” alone will never
benefit everyone and will not achieve sustainable development,
the concept of “simultaneous solutions to environmental,
economic, and social problems” was formulated with a
strong determination to “leave no one behind. It also strongly
emphasized that poverty, hunger, and other issues that had
previously been the responsibility of international organizations
and countries were now the responsibility of corporations.

The Paris Agreement and the IPCC’s “Global Warming of 1.5°C
“ provided the impetus for countries and companies to move
toward 2050 CN (carbon neutral). After a year and a half of
discussions, the TCFD released its “Recommendations” in
June 2017, which will guide the realization of the SDGs, ESG
investment, and the flow of funds toward 2050 CN. In Japan,
the Corporate Governance Code (CGC) has been revised,
and compliance with the TCFD has become a requirement for
participation in the Prime Market, which has the most stringent
listing criteria and is positioned as the top market in the Tokyo
Stock Exchange.
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The EU is trying to “institutionalize” this trend further by making
ESG measures mandatory for public disclosure and unifying
evaluation criteria, based on a “taxonomy” as the axis, in
order to control the flow of private capital and strongly guide
corporate behavior through corporate evaluation. In addition, it
plans to introduce the Carbon Border Adjustment Mechanism
(CBAM) and aims to spread EU rules globally as a de facto
standard to become a winner in the market. Another interesting
move is the collaboration between China and the EU to form a
common taxonomy, the Common Ground Taxonomy.

Japan, despite its many outstanding technologies and
industries, seems to be lagging behind in these developments.
| have been paying attention to the concept of “Taxonomy for
Transition,” which was raised in the Green Innovation Strategy
Promotion Council, of which | am a member. The concept is to
draw up a steady and strategic transition scenario toward 2050
CN in broad cooperation with Southeast Asia, Australia, India
and other countries. If the EU taxonomy is “two-dimensional”
and “static,” this concept is “three-dimensional” and “dynamic.
This is the path that Japan should take. | believe that this is the
path that Japan should pursue.
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1 2020~2030
The Japanese iron and steel industry already meets the world’s best standards on energy
efficiency, though further efforts will be made for low-carbonization through energy
efficiency in blast furnaces and other means. Mareover, high-quality steel such as eco
products that are expected to grow in demand will be produced. This income will be the
foundation of future R&D and demonstration for decarbonization technology.

2 2030~2040
Along with increased energy savings and efficiency, new technologies as COURSES0 will be
introduced and establish innovative technologies for decarbonization through continuous
R&D and demonstration.

3 2040~2050
Assuming hydrogen infrastructure and CCUS to be introduced, innovative technologies such
as hydrogen reduction ironmaking will achieve immense reduction of CO2 by 2050 and
hence reach carbon neutrality.

Fig: Transition on iron and steel industry (Source: METI website)

Note:
This only illustrates the assumption of overall Japanese iron and steel industry’s decarbonization pathway. In reality, decarbonization will be

achieved based on each company’s long-term strategy and hence, will not necessary be the reflection of this assumption.

Reference:
e Working Group for Comprehensive Assessment of Biodiversity and Ecosystem Services, Ministry of the Environment, Japan, March 2021.

https://www.biodic.go.jp/biodiversity/activity/policy/jbo3/generaloutline/files/JBO3_pamph_en.pdf
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COVID19 reveals hidden inbound con-

sumption?

Coronaviruses have had a variety of effects not only in Japan
but also around the world. In this article, | would like to report
on the unexpected effects on consumption observed in the
data on households’ expenditure trends in Japan.

The figure below is a plot of the “ METI POS Retail Sales
Index” published by the Ministry of Economy, Trade and
Industry. The horizontal axis is the week and the vertical axis
is the sales index of heathcare products at drugstores where
the level of 2015 set equal to 100. The shading indicates the
period of the first emergency declaration in Japan. The thick
blue and red lines show the indexes for 2020 and 2021, and
the other colorful lines show the trend from 2015 to 2019.

It can be seen that sales dropped significantly after the
declaration in both plots. Then sales in the Kanto region
recovered at least in 2020, while sales in the Kansai region
remained sluggish. Why do only drugstores in Kansai continue
to decline?
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| interviewed several people in the industry, and | have come
to the conclusion that this is due to the impact of inbound
tourism. For inbound travelers, it is popular to enter Japan from
airports near Tokyo and then visit Mt. Fuji, Kyoto, and Osaka
respectively. One of the purposes of the trip for Asian travellers
coming to Japan is to purchase health care products made in
Japanese. Before COVID, the purchase tended to be done at
Kansai, the last stop along the route, but now it has all gone.

It seems that inbound tourism is affecting more to the
Japanese economy than | thought.

© 2021-2022 Tokai Research Institute for Environment and
Sustainability
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Fig: COVID19 and hidden inbound consumption

Reference:
o Working Group for Comprehensive Assessment of Biodiversity and Ecosystem Services, Ministry of the Environment, Japan, March 2021.

https://www.biodic.go.jp/biodiversity/activity/policy/jbo3/generaloutline/files/JBO3_pamph_en.pdf
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> Environmental Policy in Charts

Waste Plastic Problem: there are many
things we can do now

The issue of plastic waste has been the subject of much
debate recently. The problem of waste plastic in the ocean
is particularly serious. Many of you may have been shocked
to see a video of a sea turtle with a plastic straw stuck in its
nose. The amount of plastic produced in the world every year
is about 500 million tons, 40% of which is for single use. If
discarded plastic products are not collected, they leak into the
natural environment. Some estimates suggest that by 2050,
the weight of waste plastic in the ocean will exceed the total
weight of fish.

Even more serious is waste plastic called microplastics, which
is less than five millimeters in diameter. Microplastics, which
absorb harmful substances, are being ingested by many fish
and shellfish. Nano plastics, which are smaller than 1/10,000
of a millimeter in diameter, can even pass through cell
membranes. The effects of these micro- and nano-plastics on
the human body are still unknown, but many researchers warn
that we need to be vigilant about their likely harms on human
health.

So what can we do about this problem?

Some countries in Europe and Africa are banning plastic one-
way bags, containers and cutlery (knives and forks). There
are also strong calls to reduce the use of plastic products in
general.

Of course, it is important to use resources carefully for the sake
of future generations, and it is necessary to reduce the use of
products that are difficult to dispose of. Plastic products are
convenient when they are in use, but it is difficult to dispose of
them afterwards. Successful recycling is possible only when
waste plastics are collected and transported in a proper way.
This is why it is necessary to take measures to reduce the use
of one-way plastic products.
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However, we need to think about this more calmly. No matter
how much people in developed countries reduce their use of
one-way plastics, they may not be able to do much to reduce
ocean plastic waste.

According to some estimates, half of all ocean waste plastic
comes from China and five other developing Asian countries.
When it comes to addressing the problem of marine waste
plastic, the fastest way to do so would be to establish a proper
collection and transportation system for waste plastic in
developing countries such as Asia.

However, this does not mean that developed countries should
do nothing. The first priority should be to reduce the generation
of waste plastic. We can do this immediately, for example, by
charging for plastic bags and reducing the use of one-way
plastics.

Then, we must collect waste plastic so that it does not leak into
the natural environment. The informal export of waste plastic
overseas should also be banned immediately. There are many
things we can do right now.
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Fig: Global plastic production by industrial sector, 2015 (Source: UNEP (2018) Single-use plastics: A roadmap for sustainability)

Note:
This article was originally published in Sustainable Business Magazine “alterna” in Japanese.

TRIES-Tokai University Research Institute for Environment and Sustainability 41



2. R sRRE

Research Themes

TRIESTE. 2023FE LD, TTRILF -8R, BERER).. MEBHA—RryZa—-r3)LE
RE-BF #HIOMENMA L) O3 DDERMEAREZREL. MEFBZEH TS, BT,
RFBEEIC. MEAFHORAKROBEZRBNL TV,

(1) TxRILF—& &/ (Energy and Finance)
(2) fBB®RIEFE (Circular Economy)
(3) HFEA—R>YZ 21— RhJILERE - BF - =2 DHEEMMA L (Local Carbon

Neutrality and Integrated Improvement of Environment-Economy-Society)



> 2. Research Themes

(M IxXILF—E&Er

Energy and Finance

RURZENFEREDERRDI=HICIZREMNR AR DR PEET
BEIRLF—DER IRILF—NEOE LN BETH D, E5IC,
INSZERRIBHICESERIGTZT -V T7(FVIDBR
AIRTH5. DL SR EEEHNSTRIESFIEOAEEE Y ¥
=7 77IN\—REREEIXIF— &R EME LI AT/ T
FAFRREICEE T 22023F EOEE ZRRINBRICHENT 2.

1. ESG Investments in East and Southeast AsiaZi~77L
VA (2023%5A 128, St EREES)

H ARt 2B ET 5712l ESGI R BENnvironment
(B&15) - Social (11 %) -Governance (f2#558) D3 DDE S H
EETHIMERDFLERISINBREFERE IRV ZERLTHRES
BT > CE DI UCOHAFISERESH F it Al s KBS
(SDGs) 28 A Lfc T EPHBER ERDOE CESGEENHAZN
fel T RERZEHOMCRER, YRV ESGERD3DDER%
ZEUTRERSDRESNTWVWS, U ULEN S ESGOEEY
FHENRIAL TV ENREZED, ESGIREDIIEEIMENT
EHNREZFIDREOEREMNICLTVNSEVWSEEERINTWS,
ESGIREZIMRIEZHICIE. BUF P& RIMEE DK E.ESG
BEOURVER.ESGREDFME. IV —r oAy v T (REDMT
ORERE) DEIEAGEZIFICOIZFEEN RO SNARITNIEES
A AN

COLSBEEREI S HKAIEEB 128 AN ILKE.
Ay I RT7A—RKZE,World Scientific Publishing&#*RET
TESG Investments in East and Southeast Asiaj&W5
T—NTHYI77LYAZIEAMNEREBEE THEL: (BEE
1,2) ANV T 7LV R BRIZMREREBRTB 7Y 7 DK
R FIVADHODIRILF—FE - HIaTH 1 KOS DIAE,
(MEARE XA ARSEE AN TLRAEZREFZHRFE
ZRH. IFT—T)OMRFTHDOD—BEBTHH D KRN LERERRD
ANV BREBEEVWODNBITREAYVIRTA—RKREEE
ARETAREREY AT FEV T ARFAFHARETHH S
Troy SternbergKic&k%TESG and the mining industry:
a Mongolian case study. Y HR—ILESRIERZHEK
#DYoungho Changlc &% "Environmental, Social and
Governance (ESG) Performance and Firm Value: Per-
spectives and Evidences./—X B IRAKRZ (VI SF7«

* BHOAREEF Youtube DUT DY > I TARENTWS,
https://www.youtube.com/watch?v=jZjnpdpHmXc&t=97s
https://www.youtube.com/watch?v=5y5amAgTnMU

A B8 - Farhad Taghizadeh-Hesary

V1) EHEDSakib Bin AminKick"Role of Banks and
Non-Banking Financial Institutions in Accelerating ESG
Investments: Perspectives from ASEAN..IERKZAEZIR
DMuhammad MohsinKIc &3 'ESG scores, green wash-
ing, and green bonds yield;. EHXEHIZEDSUk Hyunk
lc&k3TStudy on the impact of market competition and
environmental risks on ESG activities and value of a
firmi EMEEAZBIZOIRKTEFKICLBESG Investment
and Revitalization of the regional economy,.&REIck3
MJapan’s Green Transformation Policy Challenges and
ESG InvestmentsBEDFERMNTON . REIC. FFTF—F
NUHOBRZRIBEUIc. ABRDZIRICOI DIt EHD L
FRETH DD ESGIRBICDWTEIEMTPT —RRYT11E
BROBRISERNGINI LUBIE 10 EU LORRELS
MU EMEBRERBEAY IV EZEDLETA0REETH oI

ESG Investments in East and Southeast Asiaiv77L> X

BEHI
(2023558120, AL/UNEBRSZES)

TRIES-Tokai University Research Institute for Environment and Sustainability 43



> 2. Research Themes

BEH2 hyI77LyR%0BHE=(2023F58128. /J\%%Rﬁﬁ)

2. Bt KBIESRAFREOEERFELEIF—(10A48. %8
FrVICR)

10A4H. TRIESIZEEOEM X ZRIEE /A F BT & Sustain-
ability Advancements: Forging a Greener Future&W5%
ANLTESF—Z2EHETDEEHICBIERLICAITEREEZR
U TRIESHSEHRARE. KE—E. KB ¥ ¥ —FTh's
MUfco B F—Tl B KREMSESeong-Hoon KimEMS
TEconomic impacts of climate change and the implica-
tions for financial markets,.Claire YoungK&Ji HongK
H5Determinants of private participation in renewable
energy PPP projectsih &SN/ TRIESHSIE KEMS
THow do energy efficiency and renewable energy im-
pact carbon emissions in Asia?,. ¥t —Fh 5 Towards
a green energy system: How does CCUS technology
innovation promote green total factor productivity?,h'
WESINI. ZDR. FIREDOKEBEZRMC LFRADDHERICHU
TERBEREIBIN(BESI),

EE3 #E -EHKFRESRMAFERE IS —
(2023F 10848 %&BFvV/IR)

44 TRIES-Tokai University Research Institute for Environment and Sustainability

rMarmarandum of Undereamiing (PAOU) Signing Caremany

TOM AL Ressarch institube For En TRIES)

BE4 I —%0OBEELHX(1084H. ;yﬁﬂﬂu/\x)

I —DOR EHKRRREMAZRORAY - La/ERRE
TRIESFAROFANEE R ICHEIT TREICBRA U (FEES),

#”-?J f 4'4 il 1 |
Q‘*)Esun j Il N T
AN o 1. i

g, sﬂqume T, A1 Fay
f‘ﬂr.ﬁmammhﬁ‘ ”:'E'“'h' .

1520 Dickobe F023
LMD MRS Do TR
.

EH5 ISETSHEtEYYavDORiBER-cOEREST V7K FEREFTS
852 (108178./\>v3%)

3. EZLTOREEYYa Y (10A17H./\>19)

10A178IKE >0 (541) OEBES T V7 KEERF T
SEESTHEINERSRInaugural International Soci-
ety for Energy Transition Studies (ISETS) International
Conference®H T ¥ FH—FNEFTL —¥. KEMNFwmE LR
2>7CGreen Finance, Energy Transition, and Sustainability
SessionEWStyravERBEU(BES) .ty avIicid B
ICEBRZLERFOEFETEK. VRZ—IRRFHERED
Christina Nikitopoulos. Asian Climate FinanceZE{Efff3t
BonCedric RimaudEKD3& M EE U (BEEB),



&7 ISETS(10B178./tva%)

EHRKIF. BARIFESGRM IF MRFKF. U —V Ry RRITE
HCEREYTINELL B LECGER THREERICT SR
H— KR ERZREU.NikitopoulosEh S EA—X K
T REOBRRREICEFIIRILE—GROSEENFERS
hico.RimaudKizs'V —r Ry R £ ki, it A se/ 6
HICEHET I2HIBORRERET /NI TUYR- T+ VADE
EHEEAL,

Dayong Zhang

EH8 ISETSIcEEY%4+H—7 (10A17H./\>37)

[SETSTRABEYFHF—FTIZNZNERICORRPEEE
1o (BE7, 8)ISETSILHITBANRY MOTA R Ay avid,
R AT REE D REICED A TV -V T 7 F Y RETRILF—
BIZRET Blcolc. FREXEFHRBEDBHLTERDEATVS
ZEERLTVWS,

4, FE-FEXZIX/IF—RE-REAFAEOEFEIF—
(118B248.#%8%vVI(R)

BENRAZDHIRIE. FE O RE AT RZRET 2HDORE
EDFBED 1 DOTHZ BEFZOERRDSIEEREMR T RADHIR.
BATREIRILF—OER. TRILF—3ED R L. xR0
FARGEZBERNICELLZENROHSND, COKSREBEHD
T BLE11B24BICREDOFERFZIRILY — RE - REH
2P (3E) & E+ =+ —TSustainable Solutions for Meeting
the Carbon Neutrality Goals) Z% & ¥ vV /\ATHELR (B
BOA) JHEHEREIHRIELKRERGEDA—IRY TSV )%
WoBEWRAZDHIREL TSIEEE 7 71TV X ICLBIEIR
R7OV I M DOEESHEIENBRINI AR FEAIEMR
MZhang Xiliang (X#&R) Kb 5 Overview of China’s Na-
tional Emissions Trading System,. BEZR2XZZEHIRD
EHETEKMNSTESG investment and net taxation on GHG
emissions AR E I NI, TRIESHSIE Y FH'—F M Role of
green credit guarantee scheme in unlocking private
investments in sustainable projectsi. &M "How do
energy efficiency and renewable energy impact carbon
emissions in Asia?1 £ Z N ENHRE Ui,

R

ZDBEFEDTLULDFER - MREKFICTSSMTHBAWLIEW

feARICEHEBEL EIFET . BEDH SIS WE LT,

BH9 'Sustainable Solutions for Meeting the Carbon Neutrality
Goals; £ — (2023411 B24H. R E%EAF v/ (R)

TRIES-Tokai University Research Institute for Environment and Sustainability 45



> 2. Research Themes

(2) BIREH

Circular economy field

1. BR

BEEH (Circular Economy)EWSEENXT AP ETAE
<ED EFondL5IcBocdid EUNBRBREICET 2N ER
201 5FICHRUFIEDNRECRHELTVWS . ZNETDOLED
BRICBWT BRBRELREVWSTEL L EDNh TV,

NREEOHFTFZEZ2BMNE LTW b EDOREEYLIEIE
BRICEEZEZTVE EEVONERERICET 2ER2OH
E(19715F) &R T 2000FDEFRBERUMSTEEDZDICE
2. ZDH . BHEIFER TEHEEROMENRYFIIILOMLE
HFEED EIF TV T,

AETIF . TRIESAV/N—LDELDEBORELRI S, F5 U

SEEIMFAELICHE- T, RIEASEFERAERLIC. TELEREERN

HEORHECEBESEFELTERMEITL O TWVWS,

- EEMCRICABUMEICRMER TERES NSRS, TOZT o REICDW

HEE L LA E

BRI RDOBEZHHEICIRDEDEEDICBREFOMLVEE
EDWTHRARTHW,

2. TRIESAYN\—DBERERK

1990F R, RIEADZDERFHENDRLBBEEDIC K
ERBEDNAREBURBBE RS EDS  RBEEREHFEEE
ZHLICERBERICEDDEENFIESINS LI 57.2001
FIRFERBRSBOEANRIEMEICHI- S RREL RN
HERARE I D EITE NI, CORMEHAED T ICKBER V12
IVEDFIESNDZLICB e TRIESOAVN—FREEBE
ELTC FR BEEBROZEELLC.INSDIREFLTICHIEE

B #F e M International

Expert:L T, MEEFD
WFLVREEEC$M

Tachnical Commitieess

THEE<DM5EIBD. ISQ/TC 323
: Circular economy
Keidanren giimmuman RN “"'?1'-‘1’-’.!,155" @u-Far s R RARAES T
IR rEmaar—n W e ansanames s pwevsny IMIA HARERS ) ecosTariapan (i IEE| Enmamsmn - Fauanms
- We craate.
@ TOYOTA  Panasonic wneeonsteer HITACHI - PRt erals EREL TR
RE BR&EH- : M ez 2020 (E)
U TEaE I T .
RSB dfrntintd. : KRR TR BlEE TR L i 20206 5
SOESCLTHE s . sRE (R S
! L (i
HTIEERED &
I mﬂ?m #H) omAAE ;

' - T e i
aawcvs || nomm | E8AR " HBE e A T Wf’f,‘f’;’?:faﬁfﬂ‘fi ERELELE
ARG ustonk | VHTIME || uscon || useons || uthrons Sl
HISEUE | | (s ) i ) e 17 i) inee 7} homm | i Fganenn

i PI=h : AR

e, ASKERE. AL R
TEER ] LR Drri | IFdL. FLE [ new ]
EEL EE LR )

PRITRR

TSAFVICRIHREROMHEZICBITIER e

(
Mll"bbtl,;ﬁ l | 5
HTIENE [

Fazev ]

|

FREHRIRRAERE o5 snarem

Y _

SR:LTHE

alnﬂlﬁ

l ARG

[

LORMGONR ST

)

|
B RIS R U A AT LR J

mmm {HL3 17 H24 AE) |

O
............................

[»‘@%J' ;

|

B R A RS T

EBRSFER/PWED

{H30.6 &)

l.! M
HARE i&%&“; S
SEEI

ERELTER

I

BERWONBED HBICBITIER 54685 vz

[ TR SHE AR, MEIRTUERE CHTSROE. RERREEACET W ]

B EAEDREEY- VA 2LICEAET DENE

46 TRIES-Tokai University Research Institute for Environment and Sustainability

W ARERE T



BHOSFREEUVCEBRUEMARTENS20ENRB L
P ZOE. 77V Fa— VT &imI CEc T EIC LD MBHTH
ERNBRITAIIL D RTLADTER Ufco 2L T ZDBRIG RILILD
PEDERREHDEBMEVTERICENTWS,

ZDHDHRARBEEREZE (Circular Economy)\OEITEWN
SHEnzES T ERAETH, MBREFEY 320200 KESN
feo BEDHSNTWRWAY, 19994 ICEFEES (M) A TER
BEEYIV 1 ZERRU WD LIMFEICET B, £fe. ThE5OW
FTNOEY IVICEWTH. TRIESXVI\—HIRFTFESDEEE LT,
ZEENTVWS.ZOEY 3 VREERITT. 2022805 THERE
MEOERBURET V1 UARRIDEESIN.ZLDRTI1Y
NIV —ZEESAEERD TN, 2023F3BIClE. TREEMR
BOERBILIBFHEE I PRDEEH SN CORMRRICHEWN
THTRIESAVN—DSEL, EIEOID FEHOFLHEEZR
felfco

BEREESEFIEECDEEEHEATL.2018F9RICTIVR
DERRICELD. EBIEE(##4#E (ISO: International Organiza-
tion for Standardization) IC{EER#%% (Circular economy)
IcB89 3EMZEES (TC: Technical Committee) HERE I iz
(TC323). 2D EMIZ. iR AR LRENDEMRZERANLIT B
. BET2HS5DDMEMOIEEIDEMICK I DM FHEH X
BY— I RUEREEZFART 2 HOBRUEBEFONFOZE
1ZT52EEEN. ZDTC323ICHTRIESAV/I\—DEHE I+
AN—=KUT ERICSEL TV,

3. EEREDSHICOWVWT

BEREEFEOBER N1 —F—V2FOELERDZHDT
B BB AL VARMLPTAINy T EWo feBmiE BEILHMED
BOWEEWETARLDBRBEATNIRELBO>TUE S ARICE
EAHRAERICELCHGBEERIENMETIITLDBERKR
AEDNZWVEMHBICHEALUELTH HBENZORERZESA
EBBEUTEDRINEE BREVTEROEREWVICASTUX
SHEEREH S,

ZORK T —DDEELFTHRERSZIOHCEE. ZLT
AEDHHEZEDTHERDBHESDENHD. IS LIEE. /\—
rr—2y7RBEREFOEROP TRBRLTIBSBVEDTH
BN ZDOR CTREECREAZFICLBBEREEF/N— N —2v7

(JACE)YRBEXAICLDZ T —F25—/\—FF—X(CPs)&WV>
FEBDEAICIEKERFF/HLNBFESNTWEEZETH S, TRIES
AVIN—PJACERCPsICE#HELLTEMLTWS T TRL,
TRIESE&HCPsICINEBELTWS, BEEILESITHM S B
EOBEEFONDEAESSICHELSEIRKSEBEFEHZITo
TWFAETH D,

TRIES-Tokai University Research Institute for Environment and Sustainability 47



> 2. Research Themes

BN — R Z 2 - FILERB-BE-LRD
mammEL

Research on regional carbon neutrality and integrated improvement of environment, economy,
and societyand society

1. IIUsIC

2050FEN—RrZa—hIILOEREZBIEL. BOEEREE
LTHERDBRIENED SN T WD, ZDHRDOHIRFED—DA, Hhis
MEH—RY Z1— R FIORBEEHTITIS LT BitEbtR R
BETH D,

Elid. 2021 F . MIgRKFEO— NI Y1 5RE L. ZI TR
SNTATHTR > T TIR R EITHIR OBE RV ERANAXE
BEBRE, CNETICRVEARBIREZESH D DH D, COBIKRD
UL EERCRRRERF IEE WS B OBERENZBRT 2D Tl
BARERERCHESEEORERZEIEZSELTWSAIC
BB E e HFEEEDZIERELTCITROIBRSTREEHRE
NERINTVWSIREEETHD. 2D &E EH IR RED
BE%Z. MIBORREKETHD. BiAk- tRd % - TR
DOBEFENERICH T SHIBEMEFE->T. BIREDMIRE
BERARERT 2L TCERTCERFZRRIE.HXDPES
LOEDR EEDMIBOERERHot THRL. AR ICEm
TEIZEFHALTVWRZEICE IRMICRNTWS (B - Atk R
EERE, 2021) . Wbid K[IREHEEWS EY F & B RO EDL
EHEUTWSREEZERT Z2F vV AICEITITISEWSEET
HBDEEZXD

5 Ui gBt R RmOEMEZ R RICORIF TV LTI BE&
DIRRIRBEENHZN EROLSBBEEERT D& I BK
REEEREN - HSNREEOBRELVESHICLTVLZE,

RE—E. AHE Z/BULASEUNRER AR

RUMRYREEWSTIY—DEHNLBSEEZRICTZH 5%
BREFUTWK ZER FICEERMEREETHDIEE X 5.

3 UEZ A>T ARG BEFREBFOBRHERS
BREAOSHEICEREZYUTTCHARZED TTZDE. NS
FEICHRNITIEBET Bchic REDRBILIRICRET S
F TR KD EVREN - HSHEEISIRZA DA EBAVTLL,
HRARIEEICYZ2023FEICEV T RENERELREFD
ML RIBEWNRE AMBER. RUTETEHO4DOAIEISHE
EEDI LT FNZBNICOWT HARABT RO INETORERED
BMEEZENT 2.

2. RIEMREIEFDOMILICBIY B

HIHCN (H—R> =1 —b3)L) OBSEI IR ORE ICDah'D
fedicid [IRZ BN R R O EEY ZRIBER RO IR FICRY
TATRMBRER OIENEETH D, —RIC.RENEKERLLT
3L ERE LRSE BRERRZETIEIIRENH DM,
BERIC A RDOIHOFEL M T BERRE LRI T D4
HHH 2. NEFTEFEMEICEVWTL BIEDVIFADHRE
SHETZEDIEEVWH . BEBEDTFADNRERAT ZHAEIED IR
W RHICERNICINZ AT DA RISRHTLRL T =R
RIFOREOBENZRRZIERNICHBA TSI LD TERNEN
SHEBEHNELCTVWD BRI MTICEWT I EEERAMTICELD
BRI AT RORR IR EFTME T AR TONTVNSIH RFE

{iv) Growth rate(g)

0L030

oLo2s -

oL -

LS

000 -

Time

(v) Growth rate of natural capital (5
001 |
= Timme
001}
-0.02
-0.03 |
-0.04 |
—— Baseline { 1% expenditure) — Policy case 1 (5% expenditure)
— Palicy case 2 (B% expenditure)

1 EFMCEBYIaL—vaviER

EIR—RATAVE2BEOBRYT —R (B5HICBURRIL) ICOWT REEBABERAEB/EOHERZY I 1L —a v bbb,

48 TRIES-Tokai University Research Institute for Environment and Sustainability



SEOFEPRPNLGEMERTICANIAMTIEEBELTERS
NTHED. INEXZZBERUBARDIROGSNTVD . KART
FBRENREBRFORFRZEERZEHEMR Y D HDEHH
AREVTRAN A VU XREREZERE U BRER WL R
WEBERNDRELBERREOBREMTT DM EEDHTL
3. X HSNEBER BRIV TTORIGICERZTHT,
BERRADMEENMTTIERBETILZEEL (Nishi and
Okuma 2023)  MBZHOBREMRELARHNFEBERNDEENE
ERNRERHFATEEDIC BRENBRDOERRDZILY —LEERE
TBIET BENBERDIDDEGED Ul ZDETILTIE
REMICIEM R E TR RBIEY I ROREDPRRERET S
PREMELIVIVREZMHERT 2 L TBFIREEREEER
L3%Z&ERLTWS,

RICEBICBRERICEREY T BRERNDREDHEHAN
RURHNGEENRZANTIIER/ETILOBELZEHTND
(ER%¥ 4 (EAEPE) THREE. Y v—FHILRTEH) . BREEAAD
BREODEZEMOMREERTILEEIC.BREXDEREAT

EXRRERVCREEEEOE(LORPNBEFEEMADIET,

HRBICHIERANICKRZINET 2L EbIc. REBANICH . IHTH
BIFNISEI ST THESBERROETZMHIL. RENBER
BREBORBICDHBHDSD L% BRMNICRLTWS. ETILOE
BHEII2L—YaVIicEDRUEKBRO—EHZRK T ICRI.BER
LHERZE BRI —RCEBWT M ERLOR S (558) THRE
EHNER L. ZOBRER—RTA VEMRBWKETHREN R
INTVWE BREFNEEERZRZEN—ITIVICEVWTHRESER
PYAFRADEBTEISITIE T URIFTDD BERT —RX2TIE S Z R
ICB|Z EIF R LTWS . IS B RUCRAICEWT, B
bICEDERICHETZ VU —VERIZEREIZ8EEERLT
W3,

ZDEFEMN EAMETIE. RESDZ—RICHBT BRITHTE
UC HIBCNOR BRI ZaL—Y 3>V DI DMEEESH BT
EELTVWS HFHICEWTRIARICCNEZ R I 5 2 & HY, Mg
FBEEEDLSICEZ . GRPBAREE) ICEDLSBRTES
523 &EVZa1L—2a>vd 360 THD. FOMRZHIZRICE T
SHERACAERERICERTZIEEREL TV SEEICH
WTIE EEEENTOBRAICLDRANKBAENY I 2L —YaY

ZETScHDITEREMEL O TONT 1 T DR ZESD o

REEICHEWT EFNMIRENRE LT ORTEZITS A8
ELTVWS,

[&& k]

AR RERREE (2021) gkt R RO — Ny 7 1 HABUT.
https://www.cas.go.jp/jp/seisaku/datsutanso/pdf/20210609_chiiki_
roadmap.pdf (2024452 B28HKE).

Nishi H., Okuma K. (2023) Fiscal policy and social infrastructure
provision under alternative growth and distribution regimes. Evol. Inst.
Econ. Rev. 20(2): 259 - 286. https://doi.org/10.1007/s40844-023-
00262-y.

3. HURORIBMERMEICET SR

1HiTRRSNILSIC, 2050FF Tlch—Ry=Z1—h3IL%E
EFIRITBHIC.EHIF2021EICHgRREO—RY Y1 %R E
Ufco ZCTIRMRBRZBROBR R I TOREMRARZHIR
TREEBICHIBORBZRERTZIENAHETNTVNS,ZOD
FHERRTBeHICF. BENRARERICEVWT. —EDR
BHEELRDENTWDEE R . AF Tld. AEH2023FE
ICTRIESTIT o /e "R DIRF M ICEE TS5 %1 & LT Hu,
Honma and Chang (2023)DABD—EBEBN LTz,

Miigata
Toyama o

al$
- \

h\~ \ Tokyo

Si.'l"lzuuka.

' | _._ J ., Kochi

M2 #EFRHOBEFREIRILF—FKEIHE(2016-2019FEDFY)
(H88) Hu et al. (2023), Fig.1,

TRIES-Tokai University Research Institute for Environment and Sustainability 49



> 2. Research Themes

—RICEE/ORRICEWTIE.GDPYFE LREDELE—
ETNIEHEVCER TRILF—REDHZRAIFTEZ LT DN
FHNENTHDEE R 2. EE (KE) KAK LTS BRAMTE
(data envelopment analysis. LUFDEA) Tld. iR sHEIE =
BAWTZOLSHMEEETET 2RI S HITON TS .

HBRKFTIE. BIRRTYIPILEZRRBERTSEED
[c HERE R BT e RkHE5ND.Hu et al. (2023)T
& F—YEOHKIHSEEMEEMTIEH DD 201 6FEHLS
201 9FEXTOHRB T COLSBRE RS MUK DB % FH4H
Ul RAICB IR RERE. FMNEE. BALEEE. BKE. 8
B, BE EHICBIXEEE AOBE. 1 AHDEEFFRRS
& & o T ShERMHE IC I, BB IEEZE R TESdynamic
slacks-based measure DEA EFI/ILEBEAUc. I TORER
HIE BANEEFOHBST RN - BENFEOMEK LI EE
EZRUGEXHNTIEFBIXEEMZE (renewable energy gen-
eration efficiency) & & 7c. K21 EEF ERIOBAETEET
FILF—HREWHE(2016-2019FEDF) ERUILHDTH S,
DEAIC &2 MR METE TIE MIREFOE 1 DEZEE D ISMIR
FERIE 1 £85I IS ALEE. KRR FRE. EILE.
BEE. BHMED6HETH I

VI LMRTobHETILIC LB HEERERICEINIE . FIRERFA
AZEEEaOHEBENGB D MEHAR/EEHIC LRI E.RRDLS

IR DRIXZEEB S

Wm#«y RO— OB BULARETRAE

=i S EOB - BEERRROE LT D’I?JM...
-POYa TS5 BEENE- RENLHEORE M
-FH-PTA-BTAZ-LER-BRERVFT -7 47H -

$E W EEDIH

BRAOBEOEWRTEH. ZORERELBEEHETHITE
BAY3ZET MREEEHDIIENTED. 2D EF T U—>T
FAFVADMEFABHIRICE T2 BEREIRILTF—HREZRE
FRHICEETHZIEERERT D, L EOAMTIEFIETIEERT
— S DHEIDSEEFFELRILTH > b SRIGTHEIRLARILOD
PTHFHENFTVERW,

SEXH
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Musibau, H.O., Zakari, A. & Taghizadeh-Hesary, F. (2024) Exploring the Fiscal policy—income inequality
relationship with Bayesian model averaging analysis. Economic Change and Restructuring 57, 21.
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Green Finance and Renewable Energy in ASEAN and East Asia. London: Routledge https://doi.
org/10.4324/9781003397670-12

Igbal N., Taghizadeh-Hesary F. and Phoumin H. (2024). The role of green finance in renewable energy
deployment in the Republic of Korea. In: Phoumin H., Taghizadeh-Hesary F., and Kimura F. (eds.)
Green Finance and Renewable Energy in ASEAN and East Asia. London: Routledge https://doi.
org/10.4324/9781003397670-10

Taghizadeh-Hesary F., Phoumin H., and Rasoulinezhad E. (2024). The role of green bonds in funding
renewable energy projects in Japan. In: Phoumin H., Taghizadeh-Hesary F., and Kimura F. (eds.)
Green Finance and Renewable Energy in ASEAN and East Asia. London: Routledge https://doi.
org/10.4324/9781003397670-9

Dong K., Zhao C., Wang J., Taghizadeh-Hesary F., and Phoumi H. (2024). The role of fintech on
renewable energy growth in the digital era: The case of China. In: Phoumin H., Taghizadeh-Hesary
F., and Kimura F. (eds.) Green Finance and Renewable Energy in ASEAN and East Asia. London:
Routledge https://doi.org/10.4324/9781003397670-8

Taghizadeh-Hesary F., Rasoulinezhad E., and Venkatachalam A., (2023). Energy Connectivity
and Cooperation Between Gulf Cooperation Council. In: Anbumozhi V., and Singh B.K. (eds.)
Cross-Border Integration of Renewable Energy Systems. India: Routledge https://doi.
org/10.4324/9781003433163-6

Farabi-Asl H., Taghizadeh-Hesary F., Phoumin H., Mohammadzade Bina S., (2023).

Chapter 10: A Review of Electricity Market Reform in Japan. In: Phoumin H., Taghizadeh-Hesary F.,
Kimura F., and Nepal R. (eds.) Electricity Market Reforms in the ASEAN, China, India, and Japan.
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Singapore: The World Scientific.

https://doi.org/10.1142/9789811270581_0010

Mohsin M., Phoumin H., and Taghizadeh-Hesary F. (2023). Chapter 7: Ways to Enhance Efficiency and
Reduce Emissions in the Electricity Markets in Singapore and China. In: Phoumin H., Taghizadeh-
Hesary F., Kimura F., and Nepal R. (eds.) Electricity Market Reforms in the ASEAN, China, India, and
Japan. Singapore: The World Scientific. https://doi.org/10.1142/9789811270581_0007

Taghizadeh-Hesary F., Rasoulinezhad E. and Phoumin H. (2023). Chapter 1: Ways to Achieve a
Sustainable Electricity Market in Southeast Asia. In: Phoumin H., Taghizadeh-Hesary F., Kimura F.,
and Nepal R. (eds.) Electricity Market Reforms in the ASEAN, China, India, and Japan. Singapore: The
World Scientific. https://doi.org/10.1142/9789811270581_0001

Phoumin H., Taghizadeh-Hesary F., Kimura F., and Nepal R., (2023). Front Matters. In: Phoumin H.,
Taghizadeh-Hesary F., Kimura F., and Nepal R. (eds.) Electricity Market Reforms in the ASEAN,
China, India, and Japan. Singapore: The World Scientific. https://doi.org/10.1142/9789811270581_
fmatter

Singh, V., Mishra, N., Taghizadeh-Hesary, F. (2022). Policies to Alleviate Energy Poverty in the Cooking
Sector in India. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The Handbook of Energy Policy. Springer,
Singapore. https://doi.org/10.1007/978-981-16-9680-0_6-1

Li, Y., Taghizadeh-Hesary, F. (2023). Hydrogen as Energy Storage for Renewables in East Asia:
Economic Competitiveness and Policy Implications. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The
Handbook of Energy Policy. Springer, Singapore. https://doi.org/10.1007/978-981-16-9680-0_39-2

Taghizadeh-Hesary, F., Taghizadeh-Hesary, F. (2023). Energy-Pollution-Health-Economy Nexus Study in
Southeast Asia. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The Handbook of Energy Policy. Springer,
Singapore. https://doi.org/10.1007/978-981-16-9680-0_31-2

Mohsin, M., Taghizadeh-Hesary, F., Rasoulinezhad, E. (2023). Energy Efficiency and Electricity Reforms:
A Way Forward for Clean Power Development. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The
Handbook of Energy Policy. Springer, Singapore. https://doi.org/10.1007/978-981-16-9680-0_29-2

Rasoulinezhad, E., Taghizadeh-Hesary, F., Vandercamme, L. (2022). Energy Convergence and Regional
Energy Security: Policy Implications. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The Handbook of
Energy Policy. Springer, Singapore. https://doi.org/10.1007/978-981-16-9680-0_3-1

Rasoulinezhad, E., Taghizadeh-Hesary, F., Abdoli, G., Jabalameli, F., Dorbash, S.B. (2023). Determinants
of Energy Transition in Asia. In: Taghizadeh-Hesary, F., Zhang, D. (eds) The Handbook of Energy
Policy. Springer, Singapore. https://doi.org/10.1007/978-981-16-9680-0_23-2

Taghizadeh-Hesary, F., Rasoulinezhad E. and Phoumin H. (2023). Financing Small and Medium
Enterprises for the Green Recovery in ASEAN. In: Taghizadeh-Hesary F., Yoshino N., Panthamit N.,
and Phoumin H. (eds.) Post-Pandemic Green Recovery in ASEAN. Routledge: London https://doi.
org/10.4324/9781003324386

Taghizadeh-Hesary, F., Yoshino N., Panthamit N., and Phoumin H. (2023). Introduction. In: Taghizadeh-
Hesary F., Yoshino N., Panthamit N., and Phoumin H. (eds.) Post-Pandemic Green Recovery in ASEAN.
Routledge: London https://doi.org/10.4324/9781003324386

Taghizadeh-Hesary, F., Yoshino N., Rasoulinezhad E., and Rimaud C. (2023). Green recovery of the
power sector with innovative power purchase agreements. In: Taghizadeh-Hesary F., Yoshino N.,
Panthamit N., and Phoumin H. (eds.) Post-Pandemic Green Recovery in ASEAN. Routledge: London
https://doi.org/10.4324/9781003324386

Amin S.B., Taghizadeh-Hesary F., Khandaker M.K., Jannat J. and Khan F., (2023). Green finance policies
to accelerate the economic recovery in ASEAN countries. In: Taghizadeh-Hesary F., Yoshino N.,
Panthamit N., and Phoumin H. (eds.) Post-Pandemic Green Recovery in ASEAN. Routledge: London
https://doi.org/10.4324/9781003324386

Taghizadeh-Hesary F., and Rasoulinezhad E. (2023). An empirical assessment of ways to achieve a
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green economic recovery in the post-pandemic era in ASEAN. In; Taghizadeh-Hesary F., Yoshino N.,
Panthamit N., and Phoumin H. (eds.) Post-Pandemic Green Recovery in ASEAN. Routledge: London
https://doi.org/10.4324/9781003324386

Vidya C.T. and Taghizadeh-Hesary F. (2023). Role of green infrastructure in facilitating trade recovery
in ASEAN. In: Taghizadeh-Hesary F., Yoshino N., Panthamit N., and Phoumin H. (eds.) Post-Pandemic
Green Recovery in ASEAN. Routledge: London https://doi.org/10.4324/9781003324386

Fatemi Khorasgani S.A., Tabatabaeian S.H., Taghizadeh-Hesary F., and Ghorbanizadeh V. (2023). Role
of credit guarantee schemes in funding technology-based firms in Iran. In: Taghizadeh-Hesary
F., Aboojafari R. and Yoshino N. (eds.) Innovative Finance for Technological Progress. Routledge:
London https://doi.org/10.4324/9781003220220

Amin S.B., Taghizadeh-Hesary F., Jannat J., Khandaker M.K. and Khan F. (2023). Institutional and
regulatory requirements for innovative Fintech market in Bangladesh: Why do they matter?. In:
Taghizadeh-Hesary F., Aboojafari R. and Yoshino N. (eds.) Innovative Finance for Technological
Progress. Routledge: London https://doi.org/10.4324/9781003220220

Taghizadeh-Hesary F., Aboojafari R. and Yoshino N. (2023). Introduction. In: Taghizadeh-Hesary F.,
Aboojafari R. and Yoshino N. (eds.) Innovative Finance for Technological Progress. Routledge:
London https://doi.org/10.4324/9781003220220

—/BEULET5E(2023) T#— ARDE SR WG A ge g & A< P E L S AR (FE) s SO A8 £ - BBRA
O—BRAOMSFFE AR DEID FA113-22, ASTH.

BMOsEH R (Presentation)

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “Japan’s Green
Transformation Policy Challenges and ESG Investments ESG Investments in East and Southeast
Asia”. Kitakyushu, May 12, 2023.

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “How does energy
efficiency affect renewable energy in Asian economies?” The 12th Congress of the Asian
Association of Environmental and Resource Economics,Waseda University. Aug 29, 2023.

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “How do energy efficiency
and renewable energy impact carbon emissions in Asia?” BIERZE BEPR2023FE KRR, FEKZ.
2023%F10A1E.

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “How do energy efficiency
and renewable energy impact carbon emissions in Asia?” Sustainability Advancements: Forging a
Greener Future. Tokai University, Shibuya Campus, Oct 4, 2023.

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “How do energy efficiency
and renewable energy impact carbon emissions in Asia?” Inaugurallnternational Society for Energy
Transition Studies International Conference. Bangnkok, Thailand. Oct 18, 2023.

Honma,S., Ushifusa, T., Taghizadeh-Hesary, F., and Vandercamme, L. (2023) “How do energy efficiency
and renewable energy impact carbon emissions in Asia?” Sustainable Solutions for Meeting the
Carbon Neutrality Goals seminar, Tokai University, Shibuya Campus, November 24, 2023.

Taghizadeh-Hesary F. “Ways to Finance Energy Supply Security in Laos PDR and Implications for
ASEAN”. Tst stakeholder consultation on Energy Security White Paper for Lao PDR and the
Implications for ASEAN during Lao PDR’s ASEAN Chairmanship, Feb 21, 2024. (Invited Speaker).

Taghizadeh-Hesary F. “Role of Green Credit Guarantee Scheme in Unlocking Private Investments in
Sustainable Projects”. Sustainable Solutions for Meeting the Carbon Neutrality Goals seminar, Tokai
University, Shibuya Campus, November 24, 2023.

Taghizadeh-Hesary F. “Carbon Taxation, Energy Transition and Sustainability in Japan”. ERIA Working
Group Meeting: Navigating the complexities of energy transitions in ASEAN and East Asia Region.

TRIES-Tokai University Research Institute for Environment and Sustainability

59



» 3. List of Research Activities (FY2023)

60

Bangkok, Thailand, October 18-19, 2023. (Invited Speaker).

Taghizadeh-Hesary F. “Towards a green energy system: How does CCUS technology innovation
promote green total factor productivity?” Asian Economic Panel. Keio University, Tokyo, Japan,
September 6-7, 2023.

Taghizadeh-Hesary F. “Analyzing the factors influencing the demand and supply of solar modules in
Japan”. The Asia Solar Energy for Climate Change Conference (ASECCC 2023), 24 August 2023
(online), (Invited Speaker).

Taghizadeh-Hesary F. “Clean Technologies’ Innovative Financing: Role of Green Credit Guarantee”. A
Just Energy Transition Towards Green and Sustainable Development in Southeast Asia Conference;
International Convention Centre, Bandar Seri Begawan, Brunei Darussalam, 10, 11 July 2023
(online), (Invited Speaker).

Taghizadeh-Hesary F. “Green Finance and the Economic Feasibility of Hydrogen Projects” The 5th
International Hydrogen and Fuel Cell Technology, Equipment and Application Conference, Shanghai,
China, May 25, 2023 (online), (Invited Speaker).

Taghizadeh-Hesary F. “Post-Pandemic Green Recovery in ASEAN Role of Small and Medium-Sized
Enterprises”. The APEC Workshop on Impacts of COVID-19 on Renewable Energy Development
& Green Energy Transition in Post-pandemic in APEC Countries, APEC Sustainable Energy Center,
Tianjin, China, April 27, 2023 (online), (Invited Speaker).

Taghizadeh-Hesary F. “SMEs and Carbon Neutrality in ASEAN: The Need to Revisit Sustainability
Policies in the Post-COVID-19”. European Journal of Development Research (EJDR) Panel discussion
on the special issue launch event, Bradford University, UK (online), Feb 21, 2023, (Invited Speaker).

Hosoda, E. Circular Economy Japan’s Experiences. The 12th Congress of the Asian Association of
Environmental and Resource Economics. 2013.8.29, Tokyo (Invited Speech (Keynote)).

ZOM. BREFICET BFEELH

(BEE 3REEEE 74— S L. BREFHS. BLUS ERAA—T>T7x—7 4, METIH—F25—/\—h—X
JARCEEEVT(VIL2R)

Sachi Ninomiya-Lim. “Nurturing Citizenship for Transforming the World to Sustainability — Public-
achievement-style Education of Tokai University”, 12th World Environmental Education Congress,
2024.1.31, Abu Dahibi.

Z/BVLSE TR A et 2Z DB~ BEXEIRROE S L L g £ EIZR AHFHR R KRS, 2023.11.21,
fEEh. (BEFHER

Z/BVLSIE - ABE—THRO—REFNT - DRI 2HELERB —WEHSHBHLS | HABDEE DD 15565
EEEHRBEMRF KRS, 2023.11.10, ZlETH.

Z/BYLIETRRZNERBBELVLCDINT IV Y - PF—TAV MR BRZORDEHEF LS, K2BEEEST
AOFIL KREZVERZBEZBVET—RAN-IOFICKIFTE7 YT VET—V v —DHREN, 2023.9.17, R
#rh.

Sachi Ninomiya-Lim, Hiroyuki Itakura, Masaki Yahagi, Naohiro Masuda, Michiko Inoue, Kengo Oka, Nami
Sasaki, Hiroyuki Takahashi, Sumiyuki Tanaka, Tin Seisei, Satoru Yamamoto, Lau Lin Sea. “Exploring
the “Japanese model” of Environmental education - based on the virtual workshops for Malaysian
Early Childhood Educators”, Japanese Society for Environmental Education Annual Conference,
2023.8.27, Tottori.

Z/BYALSIE TTSDGsEM DR AL S, RREWRDEEZEZZMRS-SDGs DHEMRS, HARERE
FRE34[0K%, 2023.8.27, BE.

Z/BYLTE TREDHERE LU DI TARAVIYTBE—/INTVY T - FF—TAVNDBRICHEDRBRED
B BARY T Ay B BEZRBAMRARER ROV TATEITAAV Y TR E~HREMEEN B 5T
BAALHIOER. 2023.5.13, R (BEER)

Okuma, K., Nishi, H. “Is Green Growth Possible in the Long Run?: Kaleckian Model with Natural Capital
and Eco-Efficiency Growth”. The 35th Conference of the European Association of Evolutionary
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Political Economics. September 15th, 2023.9.15, Leeds, U.K.

KE—B-T0F JV—VRERERBICEWTHEGRON? —BRERERENERGE EREHEMAALALYETVE
TIL— BEERFSHET1OKS, 2023.11.5, liAET.

KE—E-Ti¥E JV—VRRIERBICBVLWTHELRON? —BREREREBESEYE FREZEMAALZALYFTUE
TIL—1E13ET 1 VY AERAR, 2024.12.3, TR,

KE—E TBERICEDEME—28AEAALYEFZVETIICLZ AT — 1 ELBRBFFSLEKRS, 2024.3.16, @4

—_

m.

W% S =X+ — (Research seminar)

«Ef#- 34 (Host)

Sustainable Solutions for Meeting the Carbon Neutrality Goals seminar, Tokai University, Shibuya
Campus, November 24, 2023,

Energy, Climate Finance, and Policy Analysis seminar & The Handbook of Energy Policy launch. Tokai
University, July 06, 2023

ESG Investments in East and Southeast Asia. Jointly organized by Tokai University, Kitakyushu
University, and Oxford University. Kitakyushu International Conference Center & Zoom platform,
May 12, 2023

BRERBERERFBEOMIMICDOWT(TRIESE4BIA—FvAHT7 s /MY —F25—IT 0/ 3—/\—hF—IwTH).

2024.1.26, RBRFEBF VIR
Religion and Sustainable Development - Emerging Challenges and Opportunities Ahead of the 2024
G20 Summit in Brazil. January 20, 2024. Tokai University Shinagawa Campus.

*#R% (Chair etc.)

2023 Inaugural ISETS International Conference, United Nations Economic and Social Commission for
Asia and the Pacific, Bangkok, Thailand, Oct 15-19, 2023. (Co-chair: Taghizadeh-Hesary F)

2023 Youth Dialogue For Energy Transition. United Nations Economic and Social Commission for Asia
and the Pacific, Bangkok, Thailand, Oct 17, 2023. (Co-organizer: Taghizadeh-Hesary F)

Role of Green & Transition Finance in Achieving Carbon Neutrality Conference, Yonsei University,
Seoul Korea, Sep 22, 2023. (Co-Chair: Taghizadeh-Hesary F)
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RBAE REYATFHEUTAHARAOEIEEN

Principles and Objectives of the Tokai University Institute of Environment & Sustainability
(TRIES)

KRR AZOEZORBMICAD SR RZEERE UCRAB DB OREAZBZ LB RHEADS ALtas
BANHETEZHEIVRATLDOBRICEDDHSDDEREMEMICHIT -RFEL. K. Y AT HI I BH S DERZ#HE
TBHIEIED. AN HEDEBEANBEELEENCRRZRIET CEICFS5IHIEZzBNET S,

ZOBNEERT ZHIc. (1) FERBICETIRER LY RTHEY T DBICE MR EEEL BEIOEER R
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THRTFIIBHERB DD DEDFMALICRI DI EN TE S, DR EFIIAE - HREICBEZ0DTIIRL, (2)
BADBNCBRERFEZERNICBEND DRBE CHBICLDREL W ZET HROMEE - AEE OBRIERIERR
D—BIEMDZBZEBBIBLTWS Blc. ZOMREFMOEMERDI=DIC. (3) EBEDODAMKRTTY NI A —LEEEL.
FRATREE T A — S LR ERE - BAREADT U N —FEZEBZBENICITV. CNETICBERINTELREAMOMNR
EERICRIERICBVW T ZEHEERESH DV EDTH S,
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O EA, £fc, EETIIHICRE(L - RIREBICN ST BIeIc RRABBENILTEN, RITSNTETWS HEDMHE-
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W H R RIBEABEADBRRIC DN DI ENRFTES,
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Principles and Objectives of the Tokai University
Institute of Environment & Sustainability
(TRIES)

Following the founding spirit of Tokai University, the Institute’s purpose is to comprehensively research and substantiate all
aspects related to the creation of a social system in which people, society, and nature can coexist harmoniously. Based
on social science and an interdisciplinary perspective that transcends various fields, it will contribute to ongoing global
development and economic stability by promoting the attainment of a sustainable society.

In order to achieve these objectives, the Institute will focus on three main areas. It will (1) bring together researchers in the
field of environment and sustainability at Tokai University, and deepen cooperation, thereby enabling the enhanced quality
of their individual research. Through various educational activities, it will contribute to and promote the development of
a sustainable society. For example, all students will be able to enhance their studies to realize a sustainable society as
global citizens. In addition, the Institute will (2) disseminate Japan’s excellent environmental policies to the international
community in English consistently, thereby helping researchers and politicians around the world with information to better
solve environmental problems. Furthermore, to achieve its objectives, the Institute will also (3) build a platform for human
resource exchange between academia, government, and industry, including outreach activities to local governments
and companies. This will be accomplished in part through sustainability forums in order to constantly pass accumulated
knowledge of environmental human resources to the next generation.

At present, the world is facing the critical situation of climate change due to the increase in greenhouse gas emissions
resulting from human economic development. In a globalized economic system, this phenomenon is accelerating. At the
same time, however, many researchers worldwide are working on social and environmental issues in various countries;
distinct policies have been formulated and implemented to deal with climate change. By making the Institute a forum for
international discussion of Japan’s research and environmental policies, it is hoped that this will lead to further, urgently
needed solutions to social and environmental problems.

The Institute’s primary mission is to conduct research and disseminate information that will solve environmental problems
and build a sustainable global society. This includes the formulation of policy proposals, outreach through social networks,
contribution to undergraduate and graduate education, including the embrace of international students, and joint research
with domestic and foreign researchers.
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Research Institute for Environmental Sustainability (TRIES) members
2023% 108 1HRE

iR

HRERE (BUAREZER - BUAFR)
FRRAIT

REE—E (BUARRAZER - RAFR)

BBE
FERE (JA—NILYFXY - ALy IFRE)
HAKEF (VO-NVYFIY - ALY JFRE)

%28 *Alphabetical Order

AE B (BUEREFZEDS - BFFER)

HME&EL (BUAREEDE - BFER)

ANZEE (TFE - #WH X7 LTER)

INRER (BEFD - A\BREZER)

Z/BUALEE (RF2a—TFTYRTPF—TAXAVEEVHT—)
¥ ¥H—F, 7 7)L)\—R : Taghizadeh-Hesary, Farhad (EEFE - ERER)
b BHE (BUEREZED - BUAERD

NHEBX (HEXI - ABREZER)

EHET (BUAEREZED - BEFFR)

ILWEES (BEFH - ABREFR)

ILAIE (BUAREZEE - BEFER)

FNEA (ERES - ERER)

fARE

BRRE ARMEEABERERIRGRESR

A& —>)\—4, ~O-: Sternberg, Troy (School of Geography and the Environment, University of Oxford)
BEEEF REHAEAREREVZSHREIRLER™

Bz, X% :Hyun, Suk (Graduate School of Environmental Finance, Yonsei University)

F+ >, 3k : Chang, Youngho (School of Business, Singapore University of Social Sciences)
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