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To respond to the current issues of energy supply shortage and contribute to the rethinking of energy policy that has
been prompted by the great east Japan earthquake and tsunami, Kyoto University's G-COE program "Energy Science
in the Age of Global Warming" is holding this symposium to propose a safe and secure energy system to meet possible
energy scenarios in the short term and out to 2030.

The symposium was chaired by Prof. Hideaki Ohgaki. Prof. Takeshi Yao, Leader of the G-COE Program, made opening
address. And the following 4 professors made presentation by Prof. Hironobu Unezaki, Prof. Katsuhiro Kamae, Prof.
Satoshi Konishi, and Prof. Keiichi Ishihara. After presentation, these speakers and audience exchanged their information
and idea. This issue is the concise summary of 4 presentations. The presentation materials are also available in our
G-COE website (http://www.energy.kyoto-u.acjp/gcoe/).
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The accident at the Fukushima Daiichi Nuclear Power Plant, which was induced by the M9.0 Tohoku Earthquake
and subsequent tsunami in eastern Japan on March 11, 2011, is a catastrophic event in the history of energy use. It
has caused serious social problems, including extensive and simultaneous damage to several nuclear facilities and the
release of radioactive materials into the environment, forcing evacuations and significantly affecting agriculture and
fisheries. Additionally, the accident has remarkably influenced the supply demand balance of electric power, and globally
impacted energy policies such as nuclear safety regulations and nuclear energy policies.

Needless to say, in our modern technological society, human social activities consume vast amounts of energy. The
objectives of energy policies are to secure the development and ensure sustainability of social activities through optimal
utilization of the best combination of diverse energy sources, thereby contributing to human welfare. In particular,
current energy policies have two major emphases. Historically, ensuring and strengthening energy security were once
the core of energy policies, but toward the end of the 20th century, global environmental issues emerged as another
fundamental focus of energy policies.

Attempts around the world to increase energy security can be regarded as diversifying electric energy sources. To
date, energy sources for transportation are still limited to oil products and natural gases, whereas electric energy can
be produced from various resources using numerous power generation methods. As the world becomes increasingly
dependent on electric energy due to the changes in industrial structure and lifestyles, the role of nuclear energy, which
can aid in the diversification of energy sources, has received much attention. Particularly, nuclear energy has been a
cornerstone in Japan's energy policy since the 1970s oil crises.

Among developed countries, Japan is by far the most vulnerable country with regards to energy. Currently energy
self-sufficiency is only 4% , and Japan imports the largest amount of fossil fuels in the world. Japan's vulnerability
became evident during the two oil crises in the 1970s. In response, the Japanese government proposed an energy
policy that promoted alternative energy to oil, encouraged energy conservation, and ensured a stable supply of oil.
This policy was two pronged: 1) to increase energy security by diversifying energy sources and 2) to improve energy
conservation by efficiently suppressing actual energy consumption as much as feasibly possible. From this prospective,
nuclear energy became core power source for alternative energy. Moreover, global warming was identified as an urgent
energy and environmental issue moving into the 21st century. Due to the strong correlation between energy use and
the emission of greenhouse gases, especially man-made carbon dioxide, as a potential cause of global warming, the need
for alternative power sources increased. Nuclear energy does not generate carbon dioxide, and consequently along with
measures to enhance carbon capture and storage (CCS) and improve energy efficiency, nuclear power was viewed as a
viable way to reduce greenhouse gas emission while meeting the demands for energy.

The future of nuclear energy should be considered based on the two core concepts in Japan's current energy policy:
energy security and global environmental issues. As mentioned earlier, nuclear energy was originally proposed and
promoted to improve the energy system, which was heavily dependent on fossil resources, especially oil, and to secure
a stable energy supply by diversifying energy sources. In the late 20th century, many countries around the world
recognized the world's dependence on fossil fuels, and began to formulate energy policies that emphasized energy
security in response to external factors such as soaring fossil fuel prices due to speculative trading in the financial
markets. From the perspective of energy security, the primary motivation for initially selecting nuclear energy was
uranium, a key resource for nuclear energy, is less geographically skewed than fossil fuels, and consequently, its supply
is more robust against international fluctuations. Moreover, in the beginning of the 21st century, energy policies
recognized the importance of global environmental issues. Hence, nuclear energy has attracted global attention as a
measure to simultaneously resolve both energy security and global environmental issues. Furthermore, the changes in
the United State’s nuclear policy triggered the revaluation or “renaissance” of nuclear energy, which is called the Nuclear
Renaissance.

In response to the increasing importance of reducing greenhouse gases, countries around the world have announced
energy policies with concrete numerical goals with regards to greenhouse gas reduction. To achieve these goals, it is
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evident that an individual measure or energy technology is insufficient, and broader technological approaches and
energy-related system designs are necessary. Japan has adopted integrated measures 1) to improve energy conservation
and efficiency, 2) to advance renewable energy such as solar power generation, and 3) to promote nuclear energy.
However, the accident at the Fukushima Daiichi Nuclear Power Plant caused in the aftermath of the 2011 Tohoku
earthquake and tsunami has already impacted nuclear energy policies of many countries around the world, including
Japan. The resulting policy changes are related to increased demands for safety assurances of nuclear technologies
as well as strengthening the safety standards. In Japan, these actions are in accordance with the understanding that
ensuring safety and public consensus on energy utilization is important. However, current discussions about energy
utilization are mainly limited to the framework of nuclear power generation. To evaluate the future nuclear energy
policy in Japan, strategy changes about nuclear energy in other countries should be considered during the discussion
about the importance of nuclear energy in view of medium- to long-term strategies to meet the energy supply and
demand.

The accident at the Fukushima Daiichi Nuclear Power Plant in March 2011 impacted the following six basic concepts: 1)
strengthening comprehensive energy security, 2) tightening measures against global warming, 3) developing economic
growth based on energy, 4) ensuring safety and public understanding, 5) securing efficiency through the application of
market functions, and 6) reforming energy industrial structure. Tightening and re-evaluating nuclear safety regulations,
which are currently being extensively discussed as part of the lesson learned from the accident, are key steps to ensure
safety, to develop a public understanding, and to link the energy policy and economic growth. Based on evaluations and
recommendations discussed by the International Atomic Energy Agency (IAEA) among other groups, Japan is thought
to be responsible for establishing nuclear safety regulations that are internationally transparent and then formulating
nuclear energy policies that are persuasive to global community.

Based on the current energy situation and economic activities in Japan, it is unlikely that the aforementioned six basic
concepts themselves will change due to this nuclear accident, but stagnation of the nuclear energy utility or a departure
from nuclear energy may significantly impact each of these basic concepts. In particular, it is easy to imagine from a
qualitative perspective that reducing the nuclear energy utility without reforming the energy industrial structure will
negatively impact the strengthening of energy security, global warming countermeasures, and energy-based economic
growth. However, the impact on these concepts must be qualitatively and quantitatively assessed to reevaluate the
energy policy. Currently, it is essential to quantitatively evaluate 1) the energy supply balance between nuclear power
generation and alternatives, including thermal power generation by considering the decrease in operating rates of
nuclear power plants or their shutdown and 2) changes in supply and demand of resources, electric power energy, and
emissions of greenhouse gases. This quantitative evaluation should be followed by objective analyses of the balance
changes between energy security in Japan and global environmental programs, and a subsequent assessment of their
impacts on economic activities. Additionally, a bilateral vision is necessary; there must a short-term vision to ensure
alternative power and a medium- to long-term vision for the next 20 to 30 years that reevaluates the supply-demand
balance of electric power by reexamining projects to replace or construct new nuclear power plants.

Because a more thorough analysis is thought to be important to establish future energy policies, the Fukushima
nuclear accident has triggered every aspect of energy to be discussed in more depth. In regard to both energy security
and global environmental issues, it is important to consider 1) the balance between the optimal combination of nuclear
energy, renewable energy, and fossil energy, as well as 2) reformation of the energy consumption structure, including
energy conservation, improved energy efficiency, and lifestyle shifts. Hence, continued discussions and examinations
about advanced utilization methods of nuclear energy in a safer, easier to maintain, more reliable, and more socially
adaptable way, should be maintained. Additionally, discussions about the safety standards of nuclear energy should
continue.spallation neutrons efficiently, high energy and high beam power proton accelerator is essential. A new scheme
for beam injection with charge exchanged multi-turn injection with negative hydrogen ions which could allow to
increase a beam intensity of more than an order of magnitude has been under development.
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The 2011 Tohoku earthquake (M9.0), which is the largest earthquake in recorded history in Japan, caused severe
damages to the Pacific side of Japan from Iwate to Chiba prefectures due to the tsunami and liquefaction and so on.
Even worse, the Fukushima Daiichi Nuclear Power Plant of Tokyo Electric Power Company lost all power due to the
destructive tsunami whose magnitude far exceeded all assumptions, resulting in nuclear meltdowns and/or possible
damage of spent fuel in reactor units 1 to 4. This is the worst-ever accident involving nuclear power plants in Japan.
On the other hand, the earthquake caused the Onagawa Nuclear Power Plant (Tohoku Electric Power Company) and
the Tokai Nuclear Power Plant (Japan Atomic Power Company) to lose external power, but the reactors automatically
shutdown, and the emergency power systems successfully cooled the reactor cores. Although the exact cause of the
accident at the Fukushima Daiichi Nuclear Power Plant has yet to be determined, it is likely power loss due to the
tsunami. Although seismic ground motion has been mentioned as a possible cause for the damage to the facilities and
equipment, the recorded seismic motion for the most of the reactors at these three sites were less than the seismic
response derived from an estimated design basic ground motion: Ss. Therefore, it is unlikely that seismic ground
motion caused the damage to the facilities and equipment. Hence, a comprehensive investigation is required.

Claiming that such a nuclear power plant accident exceeds the scope of plausible assumptions is unacceptable.
Consequently, it is imperative not only to design facilities with sufficient safety margins for natural disasters such
as earthquakes and tsunami but also to develop systems that can prevent the worst-case scenario (severe accident).
Aseismic guidelines revised by Japanese government in 2006 instruct countermeasures to be taken to minimize risk as
much as possible even though an actual seismic ground motion and tsunami may exceed the predicted ones; however,
on March 11, 2011 this instruction was not executed sufficiently. Therefore, Japan should work even harder to improve
the aseismic safety of nuclear power plants by reflecting on this misconduct and referencing the lessons learned from
the 2011 Tohoku earthquake.

Focusing on western Japan, if Tokai (centralFsouthern Japan), Tonankai (west of Tokai), and Nankai (west of Tonankai)
earthquakes occur concurrently or consecutively, the damage would greatly exceed the aftermath of the 2011 Tohoku



earthquake and tsunami, and result in a disruption of the energy supply in a broad region, including Chubu (around
Nagoya) and Kansai (around Kyoto, Osaka, and Kobe), which have higher population densities than Tohoku. Therefore,
an evaluation of the energy system and urban development from the viewpoint of robustness against earthquakes and
tsunamis must begin immediately not only for these regions, but also for Japan as a whole. Central to western Japan are
susceptible to both interplate earthquakes (such as Tokai, Tonankai, and Nankai earthquakes) and earthquakes induced
by active faults. Long-term assessments of earthquakes induced by such active faults as well as prediction of seismic
ground motions and associated damages are already under way. Moreover, to ensure a stable power distribution (prompt
restart of operations) even after a large earthquake, it is important to aseismically measure power plants other than
nuclear power plants, such as thermal, hydraulic, geothermal, and solar power plants, by considering the earthquake
environment at each site. In particular, depending on the occurrence condition (concurrent or consecutive occurrences
of earthquakes in all three areas whether independent or in conjunction with one another at a given interval (years,
months, days, or hours)), some scenarios for Tokai, Tonankai, and Nankai earthquakes predict complex disasters that
impact massive areas. Hence, the entire energy system needs to be robust against disasters to prepare for restoration
and revival.
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Figure 1. Power distribution through a large-scale grid
and dispersed power system.
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Figure 2. Power distribution using a combination of dispersed power systems.

In the aftermath of the 2011 Tohoku earthquake and tsunami, a stringent power conservation and development
of new power sources were implemented to prepare for the risk of resultant power shortages and large-scale power
outages. In particular, despite high expectations for natural energy, including solar power, the idea that solar power
should replace large-scale power sources is risky from the perspective of stable power distribution; such replacement
could actually increase the frailty in power distribution. Moreover, if the nuclear energy utilities are scaled back due to
concerns about nuclear power and the dependence on thermal power for power generation increases, then the long-
term management of the global environmental issues will become difficult. Power distribution problems that occur in
disastrous earthquakes cannot be resolved using only the concept of recovering large-scale, centralized power sources.
In reality, amid calls for denuclearization, many outdated thermal power plants are fully employed, and only a small
amount of solar power generation has been implemented. Under these circumstances, almost all consumers are being
thrown into absurd situation—they are forced to live with restricted power and rising electricity costs, while fearing
power outages.

To solve these problems, herein we propose to actively implement small-scale dispersed power systems from the
viewpoint of consumers. Dispersed power systems include small-scale power generation (such as gas cogeneration),
fuel cells, solar power generation, storage cells, and gas heat pumps. Various types of products and technologies, which
are available for residential, commercial, and small-scale business use, can be promoted for immediate utilization
without developing new products or technologies. Although it is hard to assess the current use of these dispersed power
systems from the viewpoint of capability for electricity distribution, they are promising options that are available now to
address real concerns about stable power distribution and shortages in the absolute amount of distributable electricity.
Moreover, these systems have completely different characteristics in terms of capability for electricity distribution from
the reinforcement of power plants by electric companies.

The lack of perspective of both consumers and vulnerable people with regard to power conservation is often a
forgotten issue. During a shortage in the absolute amount of electricity due to shutdowns of nuclear power plants, a
uniform goal of power conservation is set, and energy conservation has to be practiced regardless of need or ability to
cope. Therefore, residential consumers and businesses with poor capabilities of dealing with energy conservation may
suffer serious health or business operation problems, respectively. In particular, people at medical facilities, families with
infants, and elderly households are the most vulnerable because people with poor health, very young children, and the
elderly are most susceptible to variations in room temperature caused by conservation or outages and may suffer from
health problems such as heat stroke. For example, the decline in service quality due to power conservation measures
like elevator stoppages is a real issue in medical facilities. Thus, vulnerable people should be protected by preferentially



installing small-scale power generation systems into medical and welfare facilities as well as childcare centers. Such
systems may work efficiently even in areas where the infrastructure is damaged and functions are reduced (e.g., disaster
sites). Needless to say, these systems can continue to be used even when the demand becomes tight or power outages
occur in the large-scale power grid.

Japanese industries have contributed extensively to achieving the stringent power conservation target by drastically
and systematically shifting working days or hours. The electricity supply and demand is indeed tight, but this burden
can be significantly relieved by reducing peak usage or absorbing variations in hourly electricity usage. However,
service industries have to meet customers’ needs and cannot freely change working hours like manufacturing industries.
Consequently, it is difficult for service industries to implement a peak shift such as adopting summer time hours in
business operations or assigning holidays on working days. Service industries depend heavily on energy to provide
services, and cannot save energy without degrading customer services. Additionally, tertiary industries constitute more
than half of GDP and work force in Japan, and thus, to prevent a decline of the nation’s economy, electricity conservation
cannot be forced upon them. Therefore, off-grid private power systems can also be useful for tertiary industries.

Because it is impossible for the power grid to store electricity, a basic rule is to carefully control the supply and
demand of electricity at all times (right time, right quantity). Therefore, maintaining a reserved capacity of electricity
along with an absolute amount is indispensable to secure a stable electricity supply. Overall service quality, assurance
of the system’s durability against power outages, and load reduction and stabilization of the electric power grid, should
improve through the rapid implementation of individual private electricity sources and hot-water air conditioners
(although the electricity generating capacity itself is not large), but not through strengthening the supply capability of
electricity based on new construction of power plants. These small-scale power-generation devices provide electricity
systems with special features that significantly differ from electricity systems comprised of existing large-scale power
plants.

First of all, because these small-scale power-generation devices are not directly connected to the electricity supply
grid, they are independent of the supply system and do not demand energy from the viewpoint of the power grid. For
example, when a solar-cell owner operates air-conditioners directly using electricity generated by one’s own solar cells,
it does not stress the power grid, but rather decreases demand from the viewpoint of the large-scale power grid. Hence,
installation of small-scale power-generation devices would promptly respond to individual demands by preventing a tight
supply and demand regardless if power conservation is in effect. Additionally, these small-scale devices can increase the
generating capability and help stabilize the power grid. As a consequence, implementation of these consumer power-
generation devices equally helps conserve power and reduce consumption. In particular, air conditioning in the summer
and heating in the winter are the major factors for electricity demand variations, especially daily and seasonal variations.
By compensating for these variations with power generation using gases and other fuels, the peak demand for electricity
should be reduced. Moreover, small-scale power-generating devices allow individual users to continue their lives and
economic activities without worrying about the supply and demand on the power grid.

Compared to the construction of power plants, which typically requires at least several years, increased production
and implementation of existing devices can be achieved on the order of several months. Overall the Japanese electrical
supply can be recovered in a different manner than what is achievable from new power plant construction. Furthermore,
individual power sources are robust against disasters such as predicted aftershocks. These small-scale power sources
are often used as cogenerators, which can also utilize heat. The overall heat efficiency of cogeneration systems can
exceed 80% , which is much higher than that of the latest thermal power generation, and fuel gases produce less carbon
dioxide than heavy oil or coal, which is desirable in terms of environmental impact. Fuel cells have even higher power
generation capacity, but they remain expensive. Briefly, utilization of cogeneration should lead to energy conservation
and a low carbon society even if fossil fuels are used.

A new electricity system constructed in this manner is a combination of the existing large-scale power generation grid
and small-scale power generation systems directly connected to individual consumers. Eventually the new system will be
adaptable to electricity supply and demand situations on the consumer side, and will differ from the existing large-scale
electricity dependent systems. Figure 1 depicts the conceptual diagram of the new system. Implemented power sources
will be used individually, but if they are connected with each other or to the electric power grid, the system will also
have a capability to more stably manage both the power sources and the electric power grid.

Promoting the implementation of renewable energy such as solar energy and wind power is reasonable to address
an electricity shortage; however, renewable energy has drawbacks such as it can be an unstable factor for the electric
supply grid and cannot sufficiently manage electricity demands. The advantage of a dispersed system is its capability to
absorb these variations at the termini of the system. Utilization of storage cells is also recommended as load leveling and
power outage countermeasures. Uninterruptible power supply (UPS) systems using lead, nickelrmetal hydride, or lithium
ion are already commercialized, and larger-scale cells such as sodiumssulfur (NaS) cells are anticipated. These larger
scale cells may effectively increase the daytime electricity supply by charging at night. Additionally, they may stabilize
the system and help users combat power outage without increasing the total generated power. Figure 2 shows examples
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of the supply patterns of the integrated system composed of the grid, generators, storage cells, and solar power.

Renewable power sources and storage cells basically respond to the demand of end consumers as dispersed power. In
addition, once these renewable power sources are connected to the electricity supply grid, the grid will be able to enjoy
load leveling and as-needed reverse power flow. Moreover, consumers will be able to prepare for power outage while
continuously depending on the grid. This system as a whole is more robust than existing systems that depend on large-
scale grids, and can distribute electricity to meet customer demand even when the supply is tight, strengthening the
grid’s resistance to instabilities.

Such dispersed power systems are highly compatible with more desirable zero-emission energy systems. Hence, fuel
cells and solar power can be incorporated into a long-term plan. In particular, a small-scale system can maintain and
improve the basic system configuration. An advantage of a small-scale system is that older equipment such as engine
generators, which have an expected service life of about 10 years, can be replaced with newer and more efficient
technologies such as fuel cells. Such short-term measures will help society to prepare for a clean energy system.

The proposed power management and energy systemTbased measures can contribute to solving urgent problems of
the electricity supply and demand in eastern Japan as well as serve as a promising approach to prepare a zero-carbon
society by establishing a power supply system robust against disasters, which is highly desirable for Japan. Although
Japan currently faces an energy supply crisis, this crisis may be a good opportunity to establish a better society by
analyzing the properties of the current energy system and implementing the appropriate measures against disasters.

—-11-
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Through the Global COE Program, “Energy Science in the Age of Global Warming,” Kyoto University has been studying
and discussing energy systems to reduce the emission of greenhouse gases to as close to zero by 2100. The Energy Basic
Plan (revised in 2010) and Long-term Energy Supply Demand Outlook (reevaluated in 2009) published the supply and
demand target for energy in the year 2030. However, the accident at the Fukushima Daiichi Nuclear Power Plant caused
by the 2011 Tohoku earthquake and tsunami may lead to the revision of the current energy plan, especially the future
plans for nuclear power plants. Although this accident has triggered Japanese people (and others around the globe) to
hope for a stable power supply from new energy sources (such as solar and wind power), only a limited number of these
other sources have been quantitatively analyzed to date. To obtain basic information toward formulating future energy
plans, we urgently evaluated the power supply and demand as well as carbon dioxide emission by assuming several
probable scenarios.
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Proposed scenarios
Amount of implemented nuclear power generation

Nuclear scenario 1: Decommission all nuclear power plants on the Pacific coast, decommission all the nuclear

reactors over 40 years old, and terminate the construction plans of new nuclear power plants (14 reactors,

14.34GW will be available)

Nuclear scenario 2: Decommission all nuclear power plants over 40 years old, but pursue new nuclear power plant

construction plans (46 reactors, 50.35GW will be available)

Nuclear scenario 3: Extend operation life to 50 years and pursue new nuclear power plant construction plans (54

reactors, 60.75GW will be available)
Amount of implemented solar energy

Up to 100GW can be implemented according to the lowest estimate by the New Energy and Industrial Technology

Development Organization (NEDO), the National Institute of Advanced Industrial Science and Technology (AIST),

and the Ministry of the Environment of Japan.

Amount of implemented wind power generation

Up to 50GW can be implemented according to the medium estimate by NEDO.
Scenarios on electricity demand

Demand scenario A: Maintain the current level of electricity consumption

Demand scenario B: 15% reduction (Tokyo Electric Power Company has achieved a 15% reduction compared to last

year.)

Demand scenario C: 30% reduction (promotion of electricity reduction, development and commercialization of

energy saving facilities, commercialization of compact distributed power sources)

Other sources: hydroelectric power generation (20GW), pumping-up hydroelectric power generation (27GW);

Shortages will be covered by thermal power generation.

According to data provided by the Automated Meteorological Data Acquisition System (AMeDAS) in 2001, the
amounts of solar and wind power generation were evaluated by the hour. Then the daily energy production amounts
were simulated for 365 days, yielding the annual energy production. In this simulation, the amount of thermal power
generation was adjusted to avoid power outages. Carbon dioxide emission was estimated based on thermal power
generation.

Results

If nuclear scenario 1 (reduction in nuclear power generation) is chosen and a 30% reduction in carbon dioxide
emission is to be achieved, the total electricity demands need to be reduced by 30% .

If nuclear scenario 2 (safe and secure nuclear power generation) is chosen, more than a 50% reduction in carbon
dioxide emission is possible while maintaining the current level of electricity demands.

Conclusions
« It is difficult to completely terminate nuclear power generation, while simultaneously establishing a stable electric
power grid and maintaining the greenhouse gas reduction target.
+ Large-scale implementation of natural energy requires adjustable electric power sources such as hydroelectric and
thermal power generation in the case of inclement weather.
+ To reduce both greenhouse gases and nuclear power generation, demand for electric power must decrease.
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Securing energy and conservation of the environment are the most important issues for the sustainable development
of human beings. Until now, people have relied heavily on fossil fuels for their energy requirements and have released
large amounts of Greenhouse gases such as carbon dioxide (abbreviated to CO2 below). CO2 have been regarded as the
main factor in climate change in recent years. It is becoming a pressing issue in the world how to control over the CO2
release. The energy problem cannot be simply labeled as a technological one, as it is also deeply involved with social and
economic elements. It is necessary to establish the “Low carbon energy science” in the interdisciplinary field adding the
social science and the human science to the natural science.

From FY2008, four departments of Kyoto University, Graduate School of Energy Science, Institute of Advanced Energy,
Department of Nuclear Engineering, Research Reactor Institute have joined together, and also with the participation
from Institute of Economic Research have been engaging in "Energy Science in the Age of Global Warming - Toward a
CO2 Zero-emission Energy System " for a Global COE Program of the Ministry of Education, Culture, Sports, Science and
Technology under the full faculty support taking advantage of characteristics of the university.

' CO2 Emission . N
. ( Global warming, )

': Energy from Fossil Fuel |
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This program aims to establish an international education and research platform to foster educators, researchers,
and policy makers who can develop technologies and propose policies for establishing a scenario toward a CO2 zero-
emission society no longer dependent on fossil fuels, by the year 2100. In the course of implementing the Global COE,
as is shown in figure, we place the GCOE Unit for Energy Science Education at the center, and we proceed from the
Scenario Planning Group, the Advanced Research Cluster to the Evaluation, forming mutual associations as we progress.
The Scenario Planning Group sets out a CO2 zero emission technology roadmap and establishes a CO2 zero emission
scenario. They will also conduct analysis from the society values and human behavior aspect. The Advanced Research
Cluster, as an education platform based on research, promotes the socio-economic study of energy, study of new
technologies for solar energy and biomass energy, and research for advanced nuclear energy by following the roadmap
established by the Scenario Planning Group. Evaluation is conducted by exchanging ideas among advisors inside and
outside of the university and from abroad, to gather feedback on the scenario, education, and research.

For education, the central activity of the Global COE, we establish “the GCOE Unit for Energy Science Education”
and select students from the doctoral course, and foster these human resources. The students plan and conduct
interdisciplinary group research containing both the social and the human science and the natural science toward CO2
zero emission at the initiative of the students themselves. The students will acquire the faculty to survey the whole “energy
system” through participation in scenario planning and interaction with researchers from other fields, and apply it to
their own research. This approach is expected to become a major feature of human resources cultivation. We will strive
to foster young researchers not only who will be able to employ their skills and knowledge with a wide international
perspective as well as expertise in their field of study in order to respond to the needs of the society in terms of the
variety of energy and environmental problems, but who will also lead people to a 21st century full of vitality and
creativity, working towards harmony between the environment and mankind.

Information and activities of the Program are available in our website (http://www.energy.kyoto-u.ac.jp/gcoe/en/).

Policy proposal
Information transmission

WET0OYZ LDOEEFE / Figure Full picture of the Global COE.
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