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Hokkaido University
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Publications

Lectures on Environmental Policy — A Social Science Perspective

Detail: http://hup.gr.jp/modules/zox/index.php?
it Ao main_page=product_book_info&products_id=864

LRCTURES 0% ERVIRGNAEINTAL

FUKUSHIMA — A Political Economic Analysis of a Nuclear Disaster

FUKUSHIMA Detail: http://hup.gr.jp/modules/zox/index.php?
A Poliicas Eccnomic Anatvss - mgin_page=product_book_info&products_id=835

o & Nuchssr Disattsr

Sustainable Low-Carbon Society |l
- National Strategy, Policies to Various Areas, and International Policy

Editors: Fumikazu Yoshida, Masahito Fukami and Masahiko Fuijii
2011, p273, Hokkaido University (in Japanese)

Is it really possible to achieve 25% reduction of CO® emissions by
2020 and 80% by 20507 This book provides an overview of these
national strategies with mid- to long-term visions, and examines the
: policies for a low-carbon society regarding various areas, such as
business administration, traffic planning, urban afforestation,
cooperation between cities and rural communities, and the role of
forests. Moreover, the book ingeniously introduces how to achieve a
low-carbon society at both the local and global level, taking into
considerations, such as international cooperation, emissions trading,
and sustainable society and modern civilization theory which
embrace a low-carbon society.




This is the third volume of Sustainable Low-Carbon Society. In the
first volume, the causes of global environmental deterioration, in
particular global warming, are described from aspects of both
natural and social sciences. The second volume introduces the basis
of environmental knowledge and some concrete examples of
regional efforts. In this third volume, the mid- to long-term targets
of national strategy, the efforts of various areas, and international
policy will be discussed.

Sustainable Low-Carbon Society |l

Editors: Fumikazu Yoshida, Motoyoshi Ikeda, Masahito Fukami and
Masahiko Fujii
2010, p311, Hokkaido University (in Japanese)

This book is published based on a series of reputable lectures at
Hokkaido University called the “Sustainable Low-Carbon Society” ,
which was a common course for all graduate schools as well as open
lectures to the public. With the addition of some revisions, the book
systematically and comprehensively provides basic knowledge on a
wide range of disciplines regarding a sustainable low-carbon society,
and realistic suggestions on how to develop such community.

It also focuses on the history and future predictions of global
environmental change from the perspective of global environmental
science, and considers how the “ideal low-carbon society” and its
policies should be developed and grounded on the theories and
studies in the field of social sciences. It also discusses the trend of
Green New Deal Policy which various countries around the world
have already started to implement, and describes an appropriate
low-carbon society to people’ aily life and tourism, taking into
consideration factors such as whether the community is an urban
city, mountainous or fishing village.

We hope this book will be a useful primer and textbook on global
environmental issues for undergraduate and post-graduate
students.
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Sustainable Low-Carbon Society

Siiptainable Low-Carbon
So¢ H!t'"

R T B B Ty

e

Editors: Fumikazu Yoshida and Motoyoshi lkeda
2010, p202 , Hokkaido University

This is the English translation of a highly reputable book, Sustainable
Low-Carbon Society, published in 2009. When the G8 Hokkaido
Toyako Summit was held in 2008, Hokkaido University designated
four weeks surrounding the summit as “Sustainability Weeks”
during which the university held various kinds of events, and
presented research achievements to the public. One of the efforts is
the common course for all graduate schools called “Sustainable
Low-Carbon Society” , which included open lectures to the public.
The content of a series of the lectures is compiled in this book.

It starts by looking at the basis of the mechanism of environmental
change, such as environmental deterioration and global warming. In
addition, from the perspective of environmental economics and
international environmental law, it describes institutions for the
realization of a low-carbon society. The book concludes with the
analysis of the current situation of new technology development for
the realization of a low-carbon society and Chinese initiatives which
will likely become the world’ siggest CO? emitter in the near future.

With a wide range of contents, this book provides a wealth of
information to achieve a low-carbon society as a joint project of
humanity, for not only Asian countries but also for all countries
around the world.
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Green Economy

Author: Fumikazu Yoshida
2011, p276, Chuokoron-Shinsha (in Japanese)

After the Great East Japan Earthquake on March 11th 2011, Japan
is currently facing the challenges of abandonment of dependence on
nuclear energy, economic restoration and development, and global
warming. Although there are various kinds of skepticism to green
economy, such as “naturaknergy could not be an alternative to
nuclear power” , “there is no room for saving energy anymore” or

“global warming strategy will arrest the economic growth” , it is
crucial to promote new and innovative ideas to alter our limitation to
the source of development.

Introducing and analyzing the cases of several foreign countries,
such as Germany, Denmark, and an internal leading region, Hokkaido,
the author shows the outline how to reconcile ideals with reality.
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Overview of Education

The Public Policy School and the Graduate School of Environmental Science which foster
professionals to meet the challenges of human society in the 21st century is now working
on the educational program for “sustainable development” with an emphasis on the
improvement of the masters course and the education program for exchange students

from Asian countries.

Recommended Course

Sustainable Low-Carbon Society (2 Credits, common course for all graduate schools
held in the second semester)

Under the principle of integration of humanities and sciences, notable academics and
leading entrepreneurs are invited as guest lecturers to give lectures to students,

which provide a wide range of knowledge related to sustainable low-carbon society.

Field training in Hokkaido (ECOSUS) (2 Credits for this intensive course held in
September, in the first semester)

During the three-day field training in Furano Field (Furano Shizenjuku, in Furano city)
whose president is Soh Kuramoto, a scriptwriter, students will join the environmental
education program, hosted by Furano Field, that contains many outdoor activities

including farming and tree planting.

Moreover, the Center for Sustainability Science, Hokkaido University has established a sub-
major course called “Special coordinated Training Program for Sustainability Leaders and
Sustainability ‘Meisters’ 7 (StraSS) targeted at graduate school students and mature
students. The program offers course clusters for fostering leaders for
environment/sustainability and another cluster on sustainability which are designated as
common courses for all graduate students, and various subjects regarding sustainable
science are provided as core subjects for graduate school students. Please refer to these
subjects, too.

http://www.census.hokudai.ac.jp/strass/
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Recommended Courses in English: Creating a Sustainable Society

Syllabus in 2012

Public Policy School

Graduate School of
Environmental
Science

Hokkaido University

Sustainable Low-Carbon Society Project

course

Topics on International Policy Il - The Low
Carbon Development and Renewable Energy’ s
Efficiency

Politics of Sustainability - Challenges to the
Global Crisis in Asia

Environmental Policy in Japan

Introduction to Environmental Earth Science

Advanced Course in Dynamics of Global
Warming

Study on Sustainable Society

Study on Fostering Leaders for Environmental
Conservation

Natural Resource Management and Policy

credit

2Credits for this
intensive course
held in August,
in the first
semester

2Credits, held in
the second
semester

Elective Course
for graduate
students/Basic
Course for
science
students, 2
Credits, held in
the first
semester

Elective Course
for graduate
students ; 2
Credits for this
intensive course
held in April, in
the first
semester

2 Credits, held
in the second
semester

2Credits, held in
the first
semester

4 Credits for
this intensive
course held in
the first
semester

2 Credits for
this intensive
course held in
the first
semester
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Center for
Sustainability
Science

Advanced Course of International
Communication Methods

Sustainability Science | & lI

Sustainability Science V- Frontiers of

Sustainability Science

Sustainability Science IV- Collection of the
Latest Information on Sustainability

Sustainability Science VI- ODA and Sustainability

of Developing Country

Sustainability Science VII- Front of Land-use

International Research

Environmental Policy

Environmental Ethics

Practical Environmental Leadership Theory

Asian/African Culture, Language and Local

Regionalism

Field Training for Making a Sustainable Region

(ECOSUS)

Hokkaido University

Sustainable Low-Carbon Society Project

2 Credits, held
in the second
semester

Introductory
courses, Each
course provided
2 Credits, held
in the first
semester

2 Credits, held
in the first
semester

2 Credits, held
in the second
semester

2 Credits, held
in the second
semester

2 Credits, held
in the second
semester

2 Credits, held
in the second
semester

2 Credits, held
in the second
semester

1 Credit, held in
the second
semester

1 Credit, held in
the second
semester

2 Credits, this
intensive course
will be held
several times in
the first and the
second
semester
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Report

Field training in Hokkaido (ECOSUS)-Furano Field ( Furano Shizenjuku)
Report

My Thoughts on Furano Field Experience [part 1] (November 6th 2011)

The field training in Hokkaido (ECOSUS), which is one of the courses at the Center for
Sustainability Science at Hokkaido University, was held over 3 days from 10th to 12th
of September 2011, in which students were able to join an environmental education
program hosted by the Furano Field. In this blog, | would like to look back at my
experiences of the program and my thoughts and findings.

t Field training in Hokkaido (ECOSUS) is fully supported by the NPO C.C.C Furano Field,
under the co-sponsorship of Sumitomo Mitsui Banking Corporation. (Furano Field
http://furano-shizenjuku.com/)

1. Experience of the Environmental Education

“Just ask yourself whether you would choose a convenient life with the risk of nuclear
power, or less convenient without the risk?” The president of Furano Field, Soh
Kuramoto started the environmental education program at Furano Field by posing this a
question at the opening lecture.

Following the opening ceremony, we moved onto the next program and were taken to
see the “Stonetarth,” aone-meter in diameter sphere of a model of the earth made by
stone, which is a display at the entrance of the “Trails of the Earth.” The instructors
taught us the details of the earth’ sstructure using this model earth, and reminded us
that the spheres of activity of human beings are very narrow and limited. Now that |
have learned the formation process of the earth, | realize that the earth was not created
by the result of calculation, but the result of various miraculous “accidents.”

Stone Earth
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The “Trails of the Earth” is a 460-meters path, which represents the 4.6 billion-years
history of the earth. As | walked along the path, | thought about the long history of the
earth, comparing it to that of human race, which is relatively short. This program also
taught us that prior to the existence of humanity, species on earth evolved and
managed to find niches for themselves to survive, while human race have never
adjusted to the environment but always forcing its way to create its own niche, in other
words, changes the environment for its own sake.

At the end of the first day, the vice-president, Hayashibara, gave us a lecture entitled

“Introduction of Environmental Issues.” In his lecture, he showed us a video and
explained the following issues relating to the environment conditions, 1) the future of
tropical rainforest and the impact of global warming and aridification, 2) issues on food
wastes, 3) the impact of global warming on species, using polar bears as an example. At
the end of the lecture, he quoted an expression by Hiroyuki ltsuki, Gezan no Shiso*’ , a
thought of going down a mountain, which could be one of the answers for the question
given by the president Kuramoto, mentioned above.

Planting Tres

After experiencing the first 2 days of the program while walking around the fields,
digging the soil in the farmyard and understanding the condition of the earth, it offered
me a chance to rethink about “what is the state of being natural,” regarding the use of
my own senses within the environment or my life style, as well as human activity and

the environment itself.

On the last day of the program, participants were given a task of performing a one-man
play. We were expected to perform to express the thoughts of an element composing
our nature as if they were telling us how they think of the environment. It was difficult
to deliver a message specifically to others, but was very interesting to imagine and
consider things as | got into the character of other species. Moreover, the instructors,
Mr. Ogawa and Mr. Saito, gave each of us comments on our plays, which reminded us of
our own characters and habits. | was moved by others’ ideas, performancegcontent of
their messages and various ways of expression. Having experienced the program, | got a
feeling that this is the program which expresses the very message from Furano
Shizenjuku, “Imagination leads you to understanding” .

(By Satoko Baba)
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Farmig Training

My Thoughts on Furano Field (Furano Shizenjuku) Experiment
[part 2] (November 7th 2011)

2. My Findings from Furano Field Method

The field training in Hokkaido (ECOSUS) offered me a precious experience to join the
environmental education program of Furano Field, and to learn about the concept of
each program.

What was most impressive was when an instructor pointed out the difference between
German children that start to their environmental education by examining the gradation
of the colour and shapes of the leaves, while children in Japan start by obtaining
knowledge first. This struck me because | think that it” s only after one gets interested
in the existence of nature that you wish to understand the environment with
fundamental questions, such as “what is the environment,” “what is the circle of
nature,” or “why it is so important.”

| believe that we must focus on the younger generation, and we must show them that it
is fun to learn about the environment by touching things in nature with their senses, and
to be inspired with pleasure at their first stage of life. Thorough their experiences, they
will get interested in their surroundings, start to think about the environment, and finally
they will gain the knowledge that they need.

You can say the same thing for grown-ups as they may have never played using their
senses or through their inspiration. Above all, it could be a big step for the
environmental education in Japan if those who are dedicated to education first play in
the fields and explore their senses, and then combine their feelings to their own
educational programs.

| feel that | have received a seed to think about how an environmental education should
be, since | have learned these concepts from the various activities and programs offered
by the Furano Field.

In the end, I’ d like to express my sincere gratitude to all the staff and instructors at the
Furano Field for giving us a chance to experience such a meaningful program.
(By Satoko Baba)
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* |t’ s not as if climbing but going down a mountain. There is no ever-lasting growth.
When you climb to the top, you have to go down otherwise it won’ t be concluded.

Going down is by no means valueless.

When you are climbing you can only see the surface of the mountain, while when you go
down, you may have a fine view of beautiful seas or cities before your eyes. Alpine
plants may be in bloom at your feet, and grouses might show their faces by chance. You
take steps to go down thinking about your life so far and the future.

We are all living in quite an extraordinary time, but we could perhaps call the “maturing
period.” Why not take your time and go down at your own pace?”
(Excerpts from September 27th 2011 article, Mainichi Shimbun)
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IPCC Open Symposium

New scientific findings on climate change and
the importance of GHG inventory to assess mitigation progress

27t March 2014
Sustainable Low Carbon Project at Hokkaido University

"IPCC co-sponsorship does not imply IPCC endorsement or approval of these
proceedings or any recommendations or conclusions contained herein. Neither the papers

presented at the Symposium nor these proceedings have been subjected to IPCC review."

Summary

On December 10tk 2013, an IPCC Open Symposium entitled “New scientific findings
on climate change and the importance of greenhouse gas (GHG) inventory to assess
mitigation progress” was held at Keio Plaza Hotel, Sapporo, Japan. The symposium
was hosted by the Intergovernmental Panel on Climate Change (IPCC), co-hosted by
Japan’s Ministry of the Environment, the Sustainable Low-Carbon Society Project and
Faculty of Environmental Earth Science, Hokkaido University, and the Institute for
Global Environment Strategies (IGES). Hokkaido Prefecture and the city of Sapporo
provided support for the meeting.

This symposium was held in the context of the latest scientific findings on climate
change as contained in the recently released IPCC Working Group I (WGI) Contribution
to the IPCC’s Fifth Assessment Report (AR5), and international efforts to cope with
climate change as discussed during the 19th Conference of the Parties to the United
Nations Framework Convention on Climate Change (UNFCCC/COP19) held in Warsaw,
in November 2013. The meeting also addressed monitoring GHG emissions via GHG

inventories, which is an essential element to guide climate change policy development.

In the opening session, on behalf of the organizers, Dr. Takuya Nomoto, Deputy
Director, of the Research and Information Office, in the Global Environment Bureau of
Japan’s Ministry of the Environment, and Prof. Atsushi Kubokawa, Dean of the Faculty
of Environmental Earth Science, Hokkaido University, welcomed the participants.

In his opening address, Dr. Nomoto explained that the IPCC is a scientists’ network

dealing with climate change issues that presents scientific findings to policymakers all
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over the world, and that, in 1998, the IPCC decided to establish a Task Force on
National Greenhouse Gas Inventories (TFI). Since 1999, the Government of Japan has
hosted the Technical Support Unit for the IPCC TFI. Dr. Nomoto also mentioned that as
part of AR5, WGI had agreed to an updated assessment of scientific knowledge on
climate change and that this was approved at the IPCC Plenary in Stockholm (Sweden)
in September 2013. He said that the report supports the view that the advancement of
global warming is clear and the drastic and continuous reduction of GHG emissions is
needed to avoid the adverse effects of climate change.

Dr. Nomoto then commented on extreme events that had occurred all over Japan in
the summer of 2013, and on the significant damage to Leyte Island, in the Philippines,
caused by a huge typhoon. Scientists pointed out that the possible impact of climate
change can be observed in the field of agricultural and ecological systems. Also, frequent
heat waves due to extremely high temperatures, flash floods and damage due to land
slides are all thought to be linked to climate change. In the future, it is possible that
increases in both the scale and frequency of extreme phenomena will be resulted from
increasing climate change.

Dr. Nomoto reported that the IPCC Plenary will be held in Japan for the first time, in
March 2014, in Yokohama. The Plenary will consider the contribution of Working Group
IT (WGID) to AR5 to address the impact of climate change, as well as vulnerability and
adaptation to climate change. In his view, it is necessary to advance steady and
systematic efforts to adapt to the effects of climate change that are already taking place
as well as the unavoidable medium and long-term effects of climate change in the future,
based on the scientific knowledge including that reported in the WGII Contribution to
AR5, among others.

He announced that the Ministry of the Environment will promote both adaptation
and mitigation measures, and that by the end of summer, 2015, an adaptation plan will
be prepared jointly by the ministries and agencies concerned for the first time.

Dr. Nomoto concluded his address by describing his anticipation that the symposium
will be a good opportunity for the participants to reflect on the effects of climate change

and future global warming mitigation action.

Next to speak was Dean of the Faculty of Environmental Earth Science, Prof.
Kubokawa who referred to remarks of Ban Ki-moon, Secretary-General of the United
Nations at UNFCCC/COP19 in November 2013, and said that climate change is the
most serious issue among various environmental problems and it is becoming ever

clearer that the anthropogenic contribution to climate change is consistent with the
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findings of the WGI Contribution to the IPCC ARS5.

Also, in Hokkaido, there has been a substantial problem regarding how to deal with

global warming coupled with a rapidly aging population and lower birthrate. Prof.
Kubokawa described the active role of the University in conducting research on climate
change and that Dr. Shigeru Aoki, Associate Professor of the Institute of Low
Temperature Science at Hokkaido University is a lead author of the IPCC ARS5.
The activities of the Faculty of Environmental Earth Science include research in the
field of earth science and ecology, tackling environmental issues, and presenting an
annual lecture series on “Sustainable Low Carbon Society,” which is open to citizens.
These special lectures organized by the Sustainable Low Carbon Society Project
reinforce the University’s mandate to liaison with society.

Prof. Kubokawa concluded the welcome address by anticipating that the symposium
will be a good opportunity for the participants to hear about the latest research results,
to advance their understanding of and actions to counter climate change, which will

contribute to the realization of a sustainable society.

There were seven presentations conducted by specialists from inside and outside the
country. Dr. Thelma Krug, IPCC TFI Co-chairperson, made her presentation entitled
“Climate Change and the Work of the IPCC”. She summarized the process and the
importance of the IPCC’s establishment, its characteristics, functions and
organizational structure, previous achievements and results to date. She referred to the
IPCC Special Reports, Technical Papers and Methodological Reports too. Then, she
linked the First Assessment Report to the UNFCCC negotiation process as an example
of the IPCC’s impact on international climate change policy. Finally, she mentioned that
the Nobel Peace Prize was awarded in 2007 in recognition of many achievements of the
IPCC whose assessment reports and other outputs have influenced international
activities to address climate change.

Co-Chair Krug pointed out that the relation between human activities and climate
change had been extensively discussed between scientists and politicians already in the
1980s, when it became clear that independent scientific and technical advisory efforts
were necessary. The IPCC was established to give policymakers information on
important and often complex climate related issues. She stressed that the work of the
IPCC is to evaluate, in a comprehensive, objective, fair and transparent manner,
scientific, technical and socio-economic information on the underlying science of
anthropogenic climate change, its potential impacts and risks, and options for

adaptation and mitigation. She insisted that the IPCC Reports should be neutral about
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policy. Furthermore, since 1994, when the UNFCCC came into force there has been a

systematic effort for scientists to address all issues relevant to policy making.

Prof. Masahide Kimoto, Vice Director of the Atmosphere and Ocean Research
Institute at the University of Tokyo made a presentation entitled “New Scientific
Findings on Climate Change — WGI Contribution to AR5”, which introduced the
findings of “The Physical Science Basis IPCC Working Group I - Contribution to the
Fifth Assessment Report” published in September 2013.

He said that based on surface temperature data and temperature fluctuations in the
surface layer at sea level, many observed changes have taken place since the 1950s, at a
rate unprecedented for thousands of years, and therefore there is little doubt that global
warming has been advancing.

He also pointed out that concentrations of carbon dioxide (CO2), methane (CH4) and
nitrous oxide (N20) now substantially exceed the highest concentrations recorded in ice
cores during the past 800,000 years.

Moreover, human impact on the climate system is tangible since simulation results
show that the temperature increase cannot be reproduced without taking into account
the increase in GHG emitted as a result of human activities since 1750. As for the future,
scenarios indicate increasing average sea-level rise during the 21st century and a
greater number of powerful typhoons. The report also points out that only drastic and

sustained emission reductions will be able to mitigate climate change.

In Presentation 3 by Prof. Yasuhiro Yamanaka of the Faculty of Environmental Earth
Science at Hokkaido University, entitled “Climate Change and Hokkaido”, he showed
quantitative estimates of fluctuations of daily average temperatures, the trend of the
difference between the maximum and minimum daily temperatures and the fluctuation
in snowfall in Sapporo when the average temperature rises by three degrees Celsius.
Prof. Yamanaka also presented the results of updated research on the forecasted effects
of snowfall in Tomamu, the Town of Shimukappu and the rice yield in Hokkaido. In
addition, he pointed out that Hokkaido faces challenges not only from the adverse
effects of intensified climate change, but also regarding population decline, an aging
society and a falling birthrate.

Furthermore, he described a course in Practical Science for the Environment that the
Division of Environmental Science Development established in the Graduate School of
Environmental Science at Hokkaido University in April 2011, and said that “Another

Environmental White Paper for Hokkaido” has been published in co-operation with
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four environmental intermediate supporting entities, a part of which can be read on the
homepage (http://enavi-hokkaido.net/wp/tsujii/tsujiil.html).

The purpose of the course is to foster personal development by considering the
long-term perspective until 2050. Participants will endeavor to find solutions to both
problems on a global scale and at the local community level in Hokkaido, and with this

integrated approach seek overall improvements for society in the future.

In Presentation 4, Dr. Jim Penman, a member of the Bureau of TFI of the IPCC, and
Honorary Professor of the Environment Institute, University College London, spoke
about “International Efforts to Control Climate Change”. He reviewed the international
UNFCCC negotiation process and the role of the IPCC from the viewpoint of the
relationship between scientists and policymakers, and said that significant benefits to
both the UNFCCC and IPCC arose from the degree of interaction between the two. The
UNFCCC was arguably the most effective of the agreements, negotiated at the Rio
Earth summit, because of its linkage to continuously updated scientific consensus via
the IPCC, and because GHG emissions are quantifiable through GHG inventories using
a single metric.

Dr. Penman stated that the Kyoto Protocol includes the essential elements to mitigate
climate change, but cannot alone be seen as a global solution because the coverage
carried out by various Parties is not sufficient. Among other things, he felt that a future
agreement should address the relationship between international compliance
arrangements and national sovereignty. Moreover, what is s needed is greater flexibility
on common but differentiated responsibility than can be provided by a list-based
approach. As well, it must ensure that sufficient human resources are made available
for a reporting and reviewing process.

Regarding current trends, he said that global emissions are currently rising at a 1.2%
per annum, slower than GDP increase (3.2% pa), and that existing pledges for emission
reductions by 2020 by countries are less than half the required amount to close the gap
between emissions amount that will keep the temperature increase within 2 degrees
Celsius above the pre-industrial value.

He argued that there is no possibility of reaching the 2 degrees Celsius goal if
countries cannot forge a new legally enforceable agreement accompanied by effective
actions endorsed by all countries. For he said the agreement requires full engagement
of the global economy, strong and efficient international rules being set (though
implementation could be as devolved as possible), agreement on a long-term goals with

a pathway to short-term commitment, which would be reviewed internationally. If not
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all of one type, commitments needed to be mathematically interconvertible to enable
comparability. There needs to be an internationally-agreed GHG inventory methodology
to ensure that estimating emissions and their subsequent reductions can be done

consistently.

Mr. Nalin Srivastava, Deputy Head of the Technical Support Unit (TSU) of the IPCC
TFI, in his presentation entitled “GHG Inventories: Their Importance to Monitor
Progress in Climate Change Mitigation”, presented the following topics, the importance
of a GHG inventory!, an explanation of GHG inventory guidelines and ways to ensure
credibility of the GHG inventory information. He explained that GHG inventories
provide a means to understand scientifically the relationship between environmental
pollution and its sources, in relation to its effects (e.g. climate change). He pointed out
that GHG inventories are critical to guiding the formulation of cost-effective climate
change mitigation policies, monitoring progress towards policy goals and providing
information to the public.

He mentioned that any international agreement to cope with climate change must set
emission limits, targets and aims and monitor progress in an open and transparent way.
However, presently we cannot measure all sources and sinks, therefore it makes sense
to make estimates based on parameters associated with emissions and removal rates. In
order to do so, we need reliable, generally accepted methods and guidelines.

He explained that in order to promote the development of high quality and credible
national GHG inventories, a collection of methodological principles, actions and
procedures have been provided in the IPCC guidelines. They are collectively referred to
as good practice, which is widely accepted by countries as the basis for developing

reliable inventories.

In Presentation 6 entitled “IPCC Inventory Task Force (TFI)”, Mr. Kiyoto Tanabe,
Head of the TFI TSU, explained the establishment of the TFI TSU in Japan, and the
background of the IPCC TFI, as well as the purpose of TFI activities and the function of
the TFI Bureau. Also, he addressed the development of the IPCC guidelines, their
revisions, and the relationship between IPCC guidelines and UNFCCC, user support

systems of IPCC guidelines, the Emissions Factor Database, and finally, the evaluation

1 A GHG inventory is an estimate of GHGs emitted and absorbed within a specific period of
time from various sources and sinks in a specific area. Generally, it provides an estimate of

emissions and removals of GHGs by each country in a year.
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of TFI activities to date and the expectation about its future activities.

In his presentation, Mr. Tanabe mentioned that the objectives of the TFI are to
develop and improve internationally-agreed methodology to calculate and report GHG
emissions and removals by country, as well as to encourage the implementation of the
methodology by IPCC member countries and the Parties to the UNFCCC. He said that
the TFI’s duty is to develop methods of producing a GHG inventory that can be used by
all countries, especially developing countries which tend to be short of information and
data required for the inventory.

He stressed that IPCC guidelines present internationally-agreed calculation methods,
and that the Parties to the UNFCCC were obliged to use the IPCC guidelines. Further,
the 2006 IPCC guidelines would be used by Annex I Parties (mainly developed
countries) from 2015 and onwards, and that the Emission Factor Database was
accessible through the Internet as a working library.

In the end, he insisted that the activity provides essential underpinning for the
UNFCCC and the need for its work is likely to expand in future to support its
implementation. The support provided by dJapan is recognized and appreciated

internationally.

In the 7th speech, Mr. Kohei Sakai, GHG Inventory Expert at the Greenhouse Gas
Inventory Office of Japan, at the Center for Global Environmental Research in the
National Institute for Environmental Studies, made his presentation entitled “Japan’s
National GHG Inventory and Relevant Activities”.

He summarized a calculation system of GHG emissions and absorptions that were
subject to a report by the Kyoto Protocol of the UNFCCC, and annual trends of total
GHG and CO: emissions in Japan, as well as how carbon dioxide emissions are
influenced by the change of composition of energy sources for electricity generation.

Then, he explained the process of GHG emission estimations in Japan, especially
setting a method to calculate an emissions coefficient and global warming potential, and
he introduced CO2 emissions in Hokkaido and GHG emissions in New Zealand as a
means to show differences of GHG sources by country or region.

He reported that Japan’s Kyoto Protocol target for the first commitment period (a
reduction of 6 % in comparison to the base year for Japan) could be attained if total
emission amounts in averaged annual total emissions from 2008 to 2012 were less than
the reduction target value. It is estimated that the emissions would be - 8.2 % including
removal by forest and credits gained under the Kyoto Mechanism, and in this way it

would be possible for Japan to reach the target.
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Finally, in the context of emissions reduction, he noted that “Visualization” by
measuring electricity consumption and energy use of home appliances could help to
raise energy conservation consciousness. In addition, he introduced “Uchi-Eco Shindan”
(an investigation of COz emissions and energy consumption in individual homes with
advice from experts) which is helpful to practice power saving and COz reduction in
daily life.

In the subsequent Q & A session coordinated by Mr. Kiyoto Tanabe, Head of the TFI
TSU, questions were collected by using a question sheet from the audience that was
issued during the break.

The first question was about the origin of the 2 degrees Celsius relative to
pre-industrial levels as a temperature increase to be avoided.

According to Dr. Jim Penman, the 2 degrees Celsius is reflected in the 2010 Cancun
Agreement? and that in his view, agreement to include the 2 degrees Celsius gauge took
into account the impact of climate change evaluated by the IPCC, reduction costs of
GHGs and the results of impact assessments by countries. He added that 1.5 degrees
Celsius was also discussed, because, for example, of the potential effect of sea level rise

on island states.

The second question asked about an effective way to explain the seriousness of global
warming to people skeptical about climate change and for those who think that global
warming is unlikely since the trend in gradual temperature increase per year appears
to have plateaued.

Prof. Kimoto answered this question by stressing that global warming is an urgent
issue of human-kind, pointing out problems of how to report this issue by scholars and
media. Furthermore, he insisted that professionals in charge of monitoring global

warming need to persuade any skeptics to take action.

The third question focused on the existence of innovative remote sensing technologies
that allow top-down measurement of GHG emissions by remote sensing technologies
and whether they could be reliably used for developing national GHG inventories.

Mzr. Nalin Srivastava answered that although there do exist some remote sensing

platforms that allow limited measurement of GHG emissions, they cannot be reliably

2 Note added following the Symposium: the 2 degrees Celsius and 1.5 degrees Celsius values

are also featured in the 2009 Copenhagen Accord.
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used for producing credible national-level GHG inventories due to a low level of
accuracy. However, we can potentially use them to obtain a more reliable GHG
inventory at a national level by using them for verification of estimation by the
bottom-up approach. Dr. Thelma Krug pointed out, in her personal view, that while top
down approaches are promising, top down measurement by remote sensing is not
sufficient because of the impossibility of getting accurate information (e.g. forest
biomass, in particular, those of tropical forests) without collecting data at ground level.
Furthermore, Dr. Jim Penman noted that emissions’ estimation required not just

measurement of concentrations, but also knowledge of atmospheric transport processes.

The fourth question involved the extent to which a detailed calculation process is
open to the public, and where citizens can find the information. Mr. Kohei Sakai
answered that the calculation processes are disaggregated by a lot of emission sources
and described in the 600-page “National Greenhouse Gas Inventory Report of Japan”
and he explained using one example, how calculation of methane emissions by enteric

fermentation from cattle can be classified into a dozen types.

Dr. Thelma Krug (TFI Co-chair) gave the closing address, reviewing each speaker’s
presentation. First of all, she mentioned that as an overall evaluation, the quality of
GHG inventory in Japan is high, and that citizens can get information easily through a
website.

Next, she commented on historical lessons, and the importance of getting consensus
for policies based on empirically derived up to date scientific evidence. She reiterated
that discussion on ambitious global warming policy should be based on the latest
scientific results. Also, regarding the calculation and reporting of GHG emissions and
absorption quantities, it was revealed that the comparison among countries in the
UNFCCC became possible by utilizing the IPCC guidelines.

Furthermore, she mentioned the importance of making a GHG inventory in each
country in order to create and carry out proper and effective GHG reduction policies.

In the end, Dr. Krug acknowledged Japan’s Ministry of the Environment for
sponsoring the symposium and Hokkaido University for being an excellent host, and
closed her remarks by praising participants for their stimulating exchanges throughout
the symposium.

Approximately 110 participants from inside and outside of the campus attended this
Open Symposium. The symposium enabled sharing information on IPCC activities and

international approaches to climate change, provided updated scientific findings and
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deepened awareness with regard to the contents of the WGI Contribution to AR5, and

GHG emission calculations and the TFI’s activities.

Photo of the symposium in progress
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Introduction

For global warming, the 5th Assessment Report published by the Working Group
I of the Intergovernmental Panel on Climate Change (IPCC) in September, 2013
reported that it is extremely likely that human influence has been the dominant
cause of the warming observed since the middle of the 20th century, and it is
necessary to make significant efforts to achieve the international goals to suppress
the temperature rise within 2 degree centigrade by the end of this century
comparing to the level before the start of the Industrial Revolution. International
negotiations on measures to counteract climate change by 2020 and thereafter and
to achieve sustainable development based on the newly formulated approach,
known as ‘Green Growth’, which aims to develop the economy while conserving the
environment, will be actively pursued.

In Japan, the commonly believed myth that nuclear power plants are infallible
disappeared with the accident at the Tokyo Electric Power Company’s Fukushima
Daiichi Nuclear Power Stations in March, 2011, resulting in the standstill of all
existing nuclear power plants. However, currently, the basic energy plans as well as
measures to counteract climate change, both of which are closely interrelated, have
been being reviewed. The introduction of Feed-in Tariffs (FIT) since July, 2012, and
a variety of efforts have been made to promote renewable energy generation, and
innovative approaches have been introduced by local authorities specifically in
Hokkaido, which has an excellent potential to develop renewable energy, and which
is expected to play an active role in its development. It is also important to make the
best use of renewable energy sources in the planning to boost community
development and revitalize the local economy, to which depopulation and aging are
producing serious adverse effects. The city of Sapporo, for example, has developed
the “Sapporo City Development Strategic Visions”, which formulated the planning
guidelines for the city as being an attractive one for citizens in the future, focusing
on the creation of a low-carbon society and energy source transformation to
renewable ones as one of the central issues of city planning.

With this background, Hokkaido University Sustainable Low-Carbon Society
Project and Sapporo City government hosted the International Symposium on the
Environment and Energy, "Towards a Sustainable Future - Through the
Development of a Low Carbon Society and Renewable Energy." The symposium was
held at the Hokkaido University Conference Hall on November 5th as an event of
the Hokkaido University Sustainability Week. The symposium was co-hosted by the



Hokkaido Regional Environment Office of Ministry of the Environment (MOEJ),
Sapporo Greener Week Consortium, and the Renewable Energy Organization of
Hokkaido (General Incorporated Associations). This symposium also served as the
“Sapporo, Novosibirsk (Russia) and Daejeon (Korea) Friendship Town Science
Symposium”, which has been held since 2011 by the three cities aiming to promote
development of the North East Asian region through co-operation among the three
cities.

The symposium had two main objectives: firstly, to share information on specific
issues about energy and future perspectives through the presentations by leading
researchers from Sapporo, and from its sister cities, Novosibirsk and Daejeon, and
secondly, to provide the participants with an opportunity to discuss how to realize a
low-carbon society and a sustainable society specifically in Hokkaido focusing on the
roles of renewable energy, expectations toward the activation of the regional
economy, and the necessity for co-operation among industry, government, academia,
and citizens. The program also included presentations by the Mayor of Tomamae,
the Mayor of Shikaoi, and the Mayor of Suttsu. These presentations introduced the
innovative efforts in utilization of renewable energy sources and specific issues
applying to each of these towns.

The symposium had 192 participants from on and off campus, citizens, businesses,
specialists, and the administrative personnel involved. Through the symposium, we
were able to conduct an active discussion by sharing information on the current
situation and efforts to harness renewable energy in Korea, Russia, and Hokkaido.
Further, we were able to deepen the vision for establishing a low-carbon society and
move towards a sustainable future based on understanding the necessity for
activation of the regional economy by returning benefits to the communities and
creating employment through renewable energy development and for inter-regional
and international co-operation.

This report summarizes the main points of the symposium. We were able to
successfully carry out the international symposium with generous help from many
people including researchers and presenters from Novosibirsk, Daejeon, Tomamae,
Shikaoi, and Suttsu. We wish to express our thanks and appreciation to everyone

involved.
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1.1 Agenda

. FL SR T

City of Sapporo

RigE

International Symposium on Environment and Energy
Towards a Sustainable Future
Through the Development of a Low Carbon Society and Renewable Energy

[Date] 13:30-17:00, 5th November 2013

[Venue] Hokkaido University Conference Hall

[Organizer] Sapporo City Government, HU Sustainable Low-Carbon Society Project

[Co-host] Hokkaido Regional Environment Office Ministry of Environment,
Greener Week Consortium, Renewable Energy Organization of Hokkaido

(General Incorporated Associations)

13 : 30 Opening
Opening Address Mr. Fumio Ueda, Mayor of Sapporo City

13 : 40 Part I
[ Keynote Speech]
“Renewable Energy and Revitalization of Local Economy”
Prof. Fumikazu Yoshida, Graduate School of Economics and Business
Administration, Hokkaido University
[ Guest Speaker I}

“Renewable Energy Sources in the Energy Abundant Economy: the Case of Russia”
Prof. Nikita Suslov, Economic Faculty of Novosibirsk State University, The
Head of a Department in Institute of Economics and Industrial Engineering,
Siberian Branch, Russian Academy of Sciences

[ Guest Speaker II]

“Bioenergy: Key tool for sustainable society: Korean experiences”

Dr. Jin-Suk Lee, Principal Researcher, Korean Institute of Energy Research
[ Conclusion of Part I]
Prof. Fumikazu Yoshida, Hokkaido University

15:00—15:10 Break

15: 10 Part I1
[Panel Discussion]
“Progressive approaches by towns and future possibilities in Hokkaido”
Co-ordinator: Prof. Shinichi Arai, Graduate School of Environmental
Science, Hokkaido University
Panelists: Mr. Toshio Mori, Mayor of Tomamae Town
Mzr. Hiroshi Yoshida, Mayor of Shikaoi Town
Mr. Haruo Kataoka, Mayor of Suttu Town
Guests: Prof. Nikita Suslov, Siberian Branch, Russian Academy of Sciences
Dr. Jin-Suk Lee, Korea Institute of Energy Research

16 : 55 Concluding Remarks
Prof. Fumikazu Yoshida, Hokkaido University
17 : 00 Closing
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1.2 Profile of Speakers

4 Fumikazu Yoshida Graduate School of Economics, Hokkaido University, Prof.

Born 1950 Completed the doctoral program in ‘the Kyoto ‘Graduate School of Economlcs Ph.D.
Economics, Research themes include Environmental Economics, Industrial Technology, Social
Scientific Research of material-cycle society and sustainable Low-Carbon Society, Books
included, For a Sustainable Future (co-ed. Hokkaido University Press, 2013), Sustainable
Low-carbon Society (co-ed. Hokkaido University Press, 2010), Lecture on Environmental
Economics (Hokkaido University Press, 2012) , Green Economy (Chuo-Koron ), Hokkaido in Post
Nuclear Power Generation Era (Hokkaido Shinbun ),

# Nikita Suslov Economic Faculty of Novosibirsk State University, Prof.
Siberian Branch, Russian Academy of Sciences, the Head of Dept.

Doctor of e economics, Professor of economic theory at Economic Faculty of Novosibirsk State
University, Novosibirsk, Russia and the head of a department in Institute of Economics and
Industrial Engineering of Siberian Branch of Russian Academy of Sciences.

Research interests include Macroeconomics, Human Behavior and Institutional Economics,
Comparative Economics, Energy Economics, Renewable Economics, Industrial Organization.
Author of 188 publications on economics and social science in Russian, English and German
languages.

# Jin-Suk Lee Korea Institute of Energy Research, Principal Researcher

Ph.D. in Chemical Engineering (Lehigh University, USA), Principal Researcher, Clean Fuels
Department, Korea Institute of Energy Research, He is also Steering Committee Member of
Asia Biomass Association, Editorial Board Member of Bioresource Technology (SCI Journal),
and Vice President of Korea Society of New and Renewable Energy. Major research interests
include Biofuels (Biodiesel, Cellulosic ethanol). He contributed over 50 publications in
international journals and 20 papers in Korean journals, and has over 30 patents on biofuel
technologies.

# Shinichi Arai Graduate School of Environmental Science, Hokkaido University,Prof.

Born 1953 Graduated from Master’s Course of Chemlstry, “Graduate School Unlvers1ty of
Tokyo, Official of Environment Agency of Japan 1978, Joined Hokkaido University 2011,
Previously served as Director of Global Environmental Issues Division, Ministry of the
Environment, Japan, Project Researcher, University of Tokyo, Senior Research Fellow, United
Nations University.  Research themes include Environmental Policy and Technology,
Environmental Risk Assessment. Contribution to books include Local Community
Development Enjoying with Five Senses (Gakuyo-Shobo, 2011), Policies against Environmental
Pollution in Japan (Mukogawa Women’s University Press, 2012), For a Sustainable Future
(Hokkaido University Press, 2012)

4% Toshio Mori Mayor of Tomamae Town, Hokkaido

Born 1941, Mayor of Tomamae Town since 2003, President of “National Council of Cities, Towns
and Villages for Promotion of Wind-power Generation ”, Representative of “Research Group of

Community Vitalization by means of Natural Energy Resources in the Ororon-Line Area ”,
Member of the “Certification Committee of Green Energy”

4% Hiroshi Yoshida  Mayer of Shikaoi Town, Hokkaido

Born 1939, Mayor of Shikaoi Town since 1999, Vice President of “Tokachi Towns and Villages
Association”, and Vice President of “National Biogas Project Promotion Council ”,

4% Haruo Kataoka Mayer of Suttu Town, Hokkaido

Born 1949, Mayer of Suttu Town since 2001, Vice President of “National Council of Cities, =
Towns and Villages for Promotion of Wind-power Generation ”,

14



1.3 Summary of the Symposium

Hokkaido University Sustainability Week 2013
International Symposium on the Environment and Energy
Towards a Sustainable Future: Through Development of a Low Carbon Community and
Renewable Energy
10th December 2013, Sapporo, Japan

Summary

On November 5th 2013, during Hokkaido University Sustainability Weeks 2013, the
International Symposium on the Environment and Energy titled, Zbowards
Sustainability - Through the Development of a Low Carbon Society and Renewable
FEnergy was held at the Hokkaido University Conference Hall.

The Hokkaido University Sustainable Low-Carbon Society Project and Sapporo City
government, co-hosted by the Hokkaido Regional Environment Office of the Ministry of
Environment (MOEJ), Sapporo Greener Week Consortium, and Renewable Energy
Organization of Hokkaido (General Incorporated Associations), hosted the event. This
symposium also served as the Sapporo, Novosibirsk and Daejeon Friendship Town
Science Symposium.

On behalf of the organizers, the Mayor of Sapporo, Mr. Fumio Ueda welcomed the
participants and opened the symposium. This symposium involved lectures and panel
discussions by both researchers who specialize in renewable energy in Japan, Korea and
Russia, and mayors who are leaders in introducing renewable energy throughout
Hokkaido.

In his opening address, Mayor Ueda explained that the Sapporo, Novosibirsk and
Daejeon Friendship Town Science Symposium was initiated by Daejeon and started in
2011, and the objective of the Symposium is to promote development of the North East
Asian region through co-operation between the three cities, each of which has advanced
scientific technologies.

Also, he mentioned how the city of Sapporo declared itself the Environmental Capital,
Sapporo, in 2008, where each citizen commits to taking action to improve
environmental conservation. He referred to Sapporo City Development Strategic
Visions, which are the city’s planning guidelines for the next ten years. Then, he
explained some key issues in city planning, such as how Sapporo has pursued the

formation of a lower environmental-load-low carbon society, and energy source
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conversion from conventional to renewable energy.

He insisted that, in order to pass on an attractive Sapporo to future generations, it is
crucial to promote fostering renewable energy, which will contribute to achieving a low
carbon society and one that discourages the use of nuclear power.

Mayor Ueda concluded the address by crediting the symposium as a prime
opportunity for participants to share their interest in attaining a low carbon, renewable
society, and ultimately promoting every effort in environmental conservation that helps
to bring a sustainable society to fruition.

In his keynote lecture titled Renewable Energy and Vitalizing Local Economy, Prof.
Fumikazu Yoshida of the Graduate School of Economics and Business Administration,
Hokkaido University, proposed these four conditions for promoting renewable energy:
Legal/Economic Framework and Target Setting, Feed-In-Tariff (FIT) System and
Financing  Conditions, Transmission/Grid/Pre-emptive  Purchasing, Facilities,
Technology Development and Innovation. He introduced specific features of potential
renewable energy sources in Hokkaido and advanced cases in developing wind-power,
solar-power, and biomass power generation and geothermal utilization. Then, he
summarized several key issues taking into account the four conditions. In lessons
learned from progressive approaches taken by communities, he emphasized that it is
very important to get full co-operation from the people concerned regarding accurate
understanding of basic conditions such as the local natural environment and properties
of raw materials and how they change, planning and designing facilities whose
specifications meet the expected conditions, while anticipating and preparing for any
contingencies.

Prof. Nikita Suslov of the Economic Faculty of Novosibirsk State University and
department head in the Institute of Economics and Industrial Engineering, Siberian
Branch, Russian Academy of Sciences presented Renewable Energy Sources in an
FEnergy Abundant Economy: the Case of Russia. This talk included the state and
situation of energy development; particularly, renewable energy sources in Russia. The
reason why renewable energy source development has failed in Russia is that, in
addition to economic aspects of electricity production, renewable energy is not
competitive with conventional energy sources, and he cited several impediments such as
a lack of infrastructure, appropriate software and human resources. There is the
possibility of introducing a FIT system and institutions to secure markups for
renewable energy; however, the process has been hampered by implementation
problems involving these two legislative acts, On Energy Saving and Raising Energy

FEfficiency, and The Federal Law from on Electric Energy Sector, both of which give the
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Russian Government an institutional framework and guarantee the connection of
renewable energy to grids, and secure power transmitters, and an all-quantity buyback
system of renewable energy by using measures such as tradable green certificates.

He pointed out that the main reason for the very limited introduction of renewables
even for Belgorod, which is a leading city in introducing renewable energy to European
Russia, is that it takes an extremely long time and is quite expensive to process and
authenticate the initial solar power generation and to connect everything to the grids.
However, he insisted that renewable energy in Russia will continue to be pursued and
the establishment of a new system, a contract on power capacity supply based on
competitive bidding in the future is an important policy to promote renewable energy.

Dr. Jin-Suk Lee, a principal researcher at the Korean Institute of Energy Research,
made his presentation titled Bioenergy: A Key Tool for a Sustainable Society: Korean
Experiences. He addressed experiences with bioenergy in Korea and issues regarding
the implementation of a plan to develop renewable energy. There is an increasing
tendency to make renewable energy more and more significant in Korea. Under such
circumstances, he emphasized that Korean policy makers attempted its implementation
by introducing a FIT system in 2002; however, Korea faced a financial deficit due to
complications related to tax exemption measures involved in introducing a promotion
system. Since 2012, it has changed from a FIT to a Renewables Portfolio Standard
(RPS). Dr. Lee went on to describe the future schedule for renewable energy initiatives
such as Renewable Fuel Standard (RFS) with regard to biofuels, for 2015, and
Renewable Heat Obligation (RHO) regarding the monitoring of heat utilization, slated
for 2016. Dr. Lee reiterated that bioenergy will play a key role in realizing a sustainable
society in Korea, but he cautioned that securing a stable supply of feedstocks in the
transport sector will be the most challenging issue, and speculated that organic waste
and energy crops may become promising as feedstocks for bioenergy production.

In the subsequent panel discussion and Q&A session coordinated by Prof. Shinichi
Arai, a professor in the Faculty of Environmental Earth Science, Hokkaido University,
panelists made presentations and participants discussed issues under the theme of
Progressive Approaches by Local Towns and Future Possibilities in Hokkaido. In these
presentations, Toshio Mori, Mayor of Tomamae, Hiroshi Yoshida, Mayor of Shikaoi and
Haruo Kataoka, Mayor of Suttsu, delivered their presentations about efforts in
utilization of renewable energy and specific issues in each town.

Mr. Mori, Mayor of Tomamae, explained that there are 42 mills and wind power
generating facilities in the Town of Tomamae whose total output is 52,800 kW. Specific

cases included a fisheries cooperative association and Japan Agricultural Cooperatives
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and the utilization of snow for cooling at the fish stocking facility, and power saving and
the reduction of carbon dioxide through use of snow energy as the heat source of (JA)
cooling in a grain storage house, and a Green Hydrogen Use Project. This last project
involves renewable energy restricted to the city in the form of green hydrogen, which is
produced through the use of wind power generation in the city.

Mr. Mori pointed out that Hokkaido and Tohoku districts have great potential for
wind power generation and many suitable sites for installation, but that some districts
have had to delay the introduction of wind power generation, due to the small
transmitting capacity of their power systems. Consequently, construction of a
prototypical power grid system that can serve as a model for the nation will be
implemented and expanded nationwide.

Next, Mr. Yoshida, Mayor of Shikaoi, explained about the situation of renewable
energy in the town of Shikaoi, Hokkaido, and the potential of biogas in Hokkaido. He
emphasized environmental conservation in agriculture by using appropriate disposal
methods, the background to the construction of a biogas plant, while describing cases of
advanced utilization of bio-gasification.

Also, he pointed out issues including, dissemination of biogas plants using livestock
manure and conditions for compensation for output control in applying a FIT system,
the setting of an electric power sales price, subsidies in construction of biogas facilities,
and the hardware and software requirements for research and development.

Following Shikaoi’s, Mr. Kataoka, Mayor of Suttsu, presented his town’s approach to
wind power generation. This was the first municipality in Japan that attempted to
construct wind power generation so the mayor discussed the steps taken including, an
in-depth examination of wind conditions, establishing maintenance procedures and
securing a reliable producer. Gradually the town was finally able to introduce wind
power generation in 1999, with total operating outputs of 16,580kW from 11 mills. The
town has been able to support its local industries and provide subsidies to its citizens at
medical clinics as well as contribute to the municipal coffers by selling power to the local
electric company. Finally, Mr. Kataoka described the lingering issue of seeking
equipment to manage power output fluctuations with the wind energy generation
systems, something that could involve storage batteries for when the town constructs
new wind power generators.

Subsequent panel discussion with the three mayors and Prof. Suslov and Dr. Lee took
place. The themes of the discussion included, originality and creativity and experiences
in overcoming bottlenecks in progressive approaches by local towns in Hokkaido,

direction for future improvement, issues and advice regarding setting up facilities in
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other areas. In addition, the panel focused on how to elaborate and disseminate the
exemplary efforts in Hokkaido, when fostering establishment of a sustainable society
from the local level. Furthermore, through the Q&A session, ways to invigorate the local
economy including improving employment, and the importance of reviewing the social
system framework and the cost of infrastructure were discussed. Notably, from the floor
came a few insights regarding the creation of local industry and employment through
utilization of renewable energy and on the institutional conditions required to
propagate renewable energy use.

Finally, Mr. Toru Suzuki, the president of Renewable Energy Organization of
Hokkaido (General Incorporated Associations) and Prof. Fumikazu Yoshida closed the
symposium. In Mr. Suzuki’s concluding remarks, he pointed out that effective use of
renewable energy facilities in Hokkaido is integral to disseminating renewable energy
in Japan, and contributing to the broader long-term picture. In the end, Prof. Yoshida
closed the symposium by anticipating that future symposia can only enhance
cooperation and mutual understanding between cities and regions in advancements in
Korea, Russia and Japan.

Approximately 190 participants from on and off campus attended this international
symposium. Through the symposium, we could share information on current situations
and efforts to harness renewable energy in Russia, Korea and inside Hokkaido.
Moreover, we were able to deepen recognition of the benefits of a sustainable future and
the realization of how information sharing and cooperation between regions and
countries contributes to developing renewable energy and establishing low carbon

sustainable societies.
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Renewable Energy Sources in the Energy
Abundant
Economy: the Case of Russia

Prof. Dr. Nikita Suslov

Institute of Economics and IE SB RAS & Novosibirsk State
University

Novosibirsk, Russia

Russian Energy Sector in the World Economy in 2011
World | Sharein | Net
Volume | position | the World | exports

Oil, mill. t 517 2 12,9 246
Gas, bill. cubic m 677 1 20 196
Coal, mill. t 334 6 4,3 99
Energy from HPS, bill. kWt-h 170 4 6,2
Energy from NPS, bill. kWt-h 168 5 4,8
Petroleum products, mill. t 240 3 6,3 111
Electric Energy, bill. kWt-h 1036 4 4,8 17
Energy production, mill. oil. equ. 1315 3 10,0 592
Energy consumption, mill. oil. equ. 731 3 5.6
Renewables (RE), mill. oil equ. 17,7 1,34
RE without HPS, mill. oil. equ. 3,5 0,25
GDP, $ bill. PPP 2376 6 3.0
Population, mill. of persons 142,9 9 2,06
Sources: Rosstat RF, IEA, and IMF
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Russia and Some Other World Economies in
2010, USA=100%
Per capita Per GDP
Energy | Electricity | Energy | Electricity
GDP PPP use use use use
Canada 83 104 126 125 152
Czech Republic 54 60 60 112 110
Finland 74 97 109 131 146
Germany 76 56 54 74 72
Greece 63 36 38 57 60
Israel 62 44 56 71 91
Japan 72 55 62 76 87
Netherlands 85 70 50 81 58
Russia 34 70 52 209 154
Sweden 82 79 116 96 141
Calculated using WB & IEA data

Renewable energy (RE) in the World and selected world

economies, t. of oil e., 2011

Per capita | Per capita | Per capita| RE share | RE output

energy energy R in ener to ener. use

output use output output, % ratio, %
Canada 12,02 7,40 1,33 11,04 17,93
Denmark 3,80 3,25 0,55 14,43 16,84
Finland 3,25 6,61 1,73 53,14 26,13
Germany 1,52 3,83 0,38 25,19 10,04
Iceland 15,45 18,42 15,45 100,00 83,83
Japan 0,41 3,65 0,15 37,80 4,23
Netherlands 3,82 4,60 0,19 4,88 4,06
Norway 41,64 6,00 2,55 6,12 42,50
Spain 0,68 2,69 0,29 43,31 10,96
United States 5,70 7,00 0,43 7,61 6,20
World 1,91 1,89 0,25 12,89 12,98
OECD Total 3,13 4,31 0,35 11,09 8,05
Russia 9,20 5,12 0,12 1,35 2,43
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Structure of renewable energy produced by sources,
percent, 2011, Total RE=100%
OECD |OECD

Russia |Japan |Europe |Total World
Hydro 80,42 36,63 23,41 2794 17,64
Geothermal 2,531 12,70 6,58 7,64 3,87
Solar Photovoltaics 0,00 2,27 2,09 1,16 0,31
Solar Thermal 0,00 2,10 1,51 1,49 1,08
Tide, Wave and Ocean 0,00 0,00 0,02 0,01 0,00
Wind 0,00 2,01 8,47 6,61 2,19
Renewable Muni. Waste 0,00 3,19 4,95 3,24 0,87
Solid Biomass 17,05| 40,54 41,29 3827| 68,91
Landfill Gas 0,00 0,00 1,57 2,08 0,53
Sludge Gas 0,00 0,00 0,69 0,34 0,09
Other Biogas 0,00 0,56 3,34 1,53 0,90
Biogasoline 0,00 0,00 0,92 6,63 2,06
Biodiesel 0,00 0,00 4,29 2,61 1,02
Other Liquid Biofuels 0,00 0,00 0,86 0,42 0,50

Potential of Energy Production from RES in Russia”

Potential, bill. kWt-h

Technical Economic Industrial
Small HPS (<25 Mh) 372 205 6-10
Wind PS 6517 326 70-90
Geothermal PS 34905 335 40-60
Biomass PS 412 203 90-130
Tidal PS 253 61,6 16-45
Solar HPS 2714 435 5-10
In Total 45173 1566 227-342

*Sourse: OAO “RusHydro” in 2010
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A specific reason to develop RES in Russia: an extremely large
country

UAbout 2/3 of the country surface square with population of 20 mill is out of
access to a centralized grid. The electricity prices here are extremely high (30-
60 cent./kWt-h and even higher);

UThe most of administrative regions of Russia lack their own energy sources
and need to import fuels and energy from other regions. The problem of energy
security is as important for them as for the energy importing countries;

UOnly about 50% of urban and 35% of rural residential areas in Russia have
access to gas networks. Both coal and petroleum fuels being ecologically harmful
are used in this places to produce electricity and heat;

UGiven a persistent growth of energy prices and costs to connect to the
centralized energy networks offline energy production develops more rapidly.
Consumers pursue to secure themselves with their own power and heat
sources which generally reduces efficiency of use of fuels as compared with
cogeneration.

What could be estimated as successes?

»Russia entered the number of the World leading pellets
producing economies (2 mill t per a year). However, they are
mainly produced for exports to Europe.

» There are certain results in constructing tidal energy devices
based on original national designing.

»Some companies are concentrated on a development of large
size production of photoelectric converters, though also for
exports.
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Summarized data on electricity production from
renewable energy sources (RES) in Russia, 2010

Types of RES Generation Power Share in Share in
capacity, generation, industrial economic
Mw mill. kwh | potential, % | potential, %
Wind ES 13,2 14,2 0,02-0,02 0,04
Small HPS (<25 Mh) 700 2800 46,7-28,0 1,37
Geothermal PS 81,2 474 1,2-0,8 0,14
Solar PS 0 0 0,0-0,0 0,00
Tidal PS 1,1 1,2 0,0-0,0 0,00
Biomass PS 520 2600 2,9-2,0 1,28
In Total 1315,5 5889.,4 2,6-1,7 0,38
Share of RES in total 0,57 0,58
electricity production, %

*Sourse: OAO “RusHydro” in 2010

In Novosibirsk region (Oblast): Long Run Program «Energy supply and
increasing of energy efficiency in Novosibirsk region for the period up to 2015» It
foresees elaboration of several investment programs and among them:

* Investment program «Small size energy in Novosibirsk region»

» «Investment programs in life-support systems and local energy objects of
municipal units in Novosibirsk region»

* RES resources in Novosibirsk region:

*  Wind ES is used now and will be used for individual consumption. Engines of 5-40
kWt. There are no conditions favorable for wind energy development in the size
comparable with centralized energy system due to climate peculiarities

» Agriculture wastes 5 mill t per a year, wastes from wood processing and forest
sanitary felling - 2 mill t per a year.

* Peat reserves - about 2 bill t, annual increment of reserves - 50 mill . This
increment equals a half electricity and heat production need for fuels. Peat is the
most promising type of RES in Novosibirsk region
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The Reasons why RES development fails in Russia:

» General market uncompetitiveness of RES developing projects with respect
to the energy projects based on the fossil fuels;

»Institutional barriers associated with the lack of legislative acts promoting
RES in the sphere of electricity production and absence of federal and regional
programs of large scale support of RES usage;

»Absence of infrastructure necessary for successful development of RES
energy generation; in that number:

- lack of scientific support,

- lack of information environment including the data on both existing RES and
their probable technical and economic parameters,

- absence of regulatory technical and methodical documentation, and
appropriate software required for projection, construction, and exploration of
RES PS,

- lack of personnel support.

Electricity Production Cost in Leading World Economies
and in Russia, 2007

Fuelps | B2
=
Nuclear PS |3
Large & | =1
Middle HPS
| in leading
Small HPS | g - economies
Biomass PS - in Russia
) =
Wind PS e
Geothermal Ps | =
=]
Solar PS L 1 Sources: Skardjuk,
i 2010; Based on:
Tidal PS IEA, EFC «Al1B3»,
| HEH «RusHydro»

0 10 20 30 40 50 60
cent per KWt-h
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Two Legislative Acts:

*The Low “On Energy Saving and Raising Energy Efficiency” -
version from November 23, 2013

»The Federal Low from March, 26, 2003 r. N 35-®3 “On Electric
Energy Sector (revised)”

v'provide for possibility to set feed-in tariffs or markups for RE,

v'promise a Government commitment to guarantee access to
grid with budget compensations,

v'guarantee obligations of network companies to purchase all
the RE produced (e. g. using green certificates)

But these institutions set do not work

The main reason for this is extremely long and expensive

certification procedure.
Belgorod (a city in European Russia) is a leader in using RES. Even in this place given a high
experience and strong lobbing power it took a year to certificate a pilot solar power
station (100 kWt)

As a rule local grids reject to accept the connection of RES
plants due to their unstable character. The power provided by
them is considered to be of law quality

The degree of capacity utilization by RES types, in %

Fuel PS in Russia 52,9
Large Hydro PS 40
Small Hydro PS ~ 45
Wind PS ~25-40
Solar PS ~ 20
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Draft of Government Act:

“On measures to stimulate the use of
RES using wholesale market mechanisms”. This Act is expected to

the main tool to promote the use of RES —a contract on
power capacity supplying (which guarantees investment
return) on the basis of the results of competitive

R

“RusHydro” Company Suggestions:

Project of Government Resolution
«On the order of subsidizing
expenses to create a technical
connection of RES objects...»

Project of Government Resolution
«On setting markups to market

prices for RES objects in order to
ensure returns to ...»

stimulate RES development

Expected normative acts determining concrete measures to support and

Compensation provided from the Federal budget of

the cost of technological access to grid. (Expert
estimation of the access cost is $70 thous. per a MWt of capacity).

Foresees markups to market prices as fixed size
fractions sufficient to ensure returns to investment
into construction of these objects

Foresees the following support measures:

for leasing services;

3. Compensation of a certain fraction of cost
associated with obligatory insurance

contracts.

Project of Government Resolution 1. Compensation of a certain fraction of interest

«On measures of the government rate payments;
support in the sphere of RES objects | 2. Compensation of a certain fraction of payments
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of installed capacity)

At the same time :

What is being Expected?

“General Directions of the Government Policy in the Sphere
of Increasing Energy Efficiency of Power Generation Sector
Based on RES Usage for the period up to 2020”: RES based
electricity production share in its total generation in 2020.
should reach 4,5%, i.e. 51 bill. kWt-h (about 14,7 mill. kWt

“General Scheme of Location of Power Generation Objects
for the period up to 2030 “: foresees Installation of only 6,1
mill. kWt of generation capacity in the minimum variant

and 14,3 mill. kWt —in the maximum one.

RES Installed Power Generation Capacities Structure according to
“General Scheme of Location of Power Generation Objects for the
period up to 2030”, in %

2010 2030-I 2030-I
Total in ths. kWt 1315,5 7400 15600
\Wind ES 1,0 26,6 48,9
Small HPS (<25 Mh) 53,2 27,4 20,5
Geothermal PS 6,2 4,1 2,9
Solar PS 0,0 0,0 0,0
Tidal PS 0,1 0,2 0,1
Biomass PS 39,5 41,7 27,6
In Total 100,0 100,0 100,0
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period;

Approach to Modeling National Economy and
Estimation of RES Investment Projects

*Inter-sector interactions: Leontief Input-Output framework;

einter-region interactions (spillovers): each region of a large country is
described by its own input-output (intra-regional) block; inter-region
transportations of sector products are modeled using transport modeling
techniques incorporating transport technologies;

*the model includes both a scope of input-output tables and transport blocks,
thus optimization is feasible;

«all the endogenous variables are defined for the last year of a long period
considered; at the same time investments (gross fixed capital formation) for
this year are non-linear functions of investments in initial (base) year of the

*the total volume of investment for all the years of the period considered is
also an endogenous variable;
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MODEL STRUCTURE FOR 2 REGIONS
XlO Xll X12 X21 U Z

Region 1
I-AC I-At

Transport

O——4v<Ccwnwz=z200

INVESTMENT

LABOR

Estimation of consequence of propagation of heat
pumps in Russia

Annual market for compression heat pumps — 40-55 mill. of coal equivalent.

Spreading compression heat pump :

- Energy intensity reduction: reduction of fuel consumption as compared to situation
when using only traditional energy generation technologies

Increase of capital intensity because of:

1) Heat pumps are more expensive,

2) Additional electricity generation capacity is needed,
3) Additional gas pipelines could be needed

- Heat pumps are efficient in Siberia under the transformation coefficient of 4

- Heat pumps are efficient in European Russia under the transformation coefficient
of 5

- Volume of fuels saved per a unit of electricity consumption averages
270 gram of coal equivalent per a kWt-hour
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Effects of Heat Utilization and Further

GDP increment per a conv .
unit of heat utilized rub. 2007

Energy Saving per a unit of heat

conserved
4
3500 S
3000 31
2500 2.5
2000 2
1500 1.5
1000 1
>00 0.5
0 . .

European Russia ~ Western Siberia European Russia  Western Siberia

Recent result: both in European Russia and in Western Siberia RES
based electricity generating technologies are efficient given cost of 1 kWt of
installed capacity not higher than $1100

Summary

1.Though Russia is an energy abundant country certain
conditions favorable to develop RES are present here. Its
extremely large surface square is a specific reason to
increase their usage and share in energy balance and
electricity generation.

2.In general RES are less competitive as compared to
traditional energy technologies. However, there are
areas where RES based technologies are effective just
at present time. Probably future conditions will change in
favor of RES.

3.1t is doubtful that the role of RES in Russia will ever be
as important as in Europe, Japan, Northern America, or
in the most of other countries. Though their importance is
expected to grow in Russia as well.
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Summary

4. In order to facilitate the RES development
Russian Government should elaborate and
conduct sound policy measures to support the
RES business.

5. Current Russian legislative foresees the
possibility to set feed-in tariffs, promises a
Government commitment to guarantee access
to grid with budget compensations, guarantees
obligations of network companies to purchase all
the RE produced (e. g. using green certificates) .

Summary

6. The main reason why these institutions set do not
work is extremely long and expensive certification
procedure. As a rule local grids reject to accept the
connection of RES plants due to their unstable
character. The power provided by them is considered
to be of law quality

7. The main tool to promote the use of RES is a contract
on power capacity supplying (which guarantees
investment return) on the basis of the results of
competitive selection. But legislation necessary to
implement it is not completely prepared
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Bioenergy:

Key tool for Sustainable Society
(Korean Experiences)

2013.11.5.
Jin-Suk Lee
i OROILXI[E AN
Agenda

I. Introduction

II. Bioenergy Experiences in Korea
- Biogas
- Biodiesel

- Wood Pellets
III. Other Issues

IV. Summary
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I. Introduction
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Advantages of Bioenergy
(Y. Matsumura, 2008)

- Sustainable Energy
- CO, neutral

& Co,
a@a— ,

Photosynthesis Bioenergy utilization

\,i'!r
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OECD Primary Energy Demand

(IEA, WEO 2012)

B Other renewables
B Bioenergy
B Hydro
Nuclear
N Gas
B i
B Coal

1990 2000 2010 2020 2030 2035
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I1. Bioenergy Experiences in Korea

KA — E;O‘I L]I-I Jlﬁﬂ ?g
—— KOREA INSTITUTE OF ENERGY RESEARCH
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Energy Situation in Korea
(MKE, 2008)

Other 2.2%
Hydro
0.5%
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Optimum Energy Mix

Consideration factors: Economy and Environment

Economic & Environmental e o

Economic m

$/

-
LNG Nuclear Renew-
able

Petr-
oleum

Coal .

LNG Nuclear Renew-
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Key Barriers for Realization of
Sustainable Society in Korea

e Climate Change

e Energy (Oil)
Crisis

Bio-Energy

lvem = LI E I
S KOREA INSTITUTE OF ENERGY RESERRCH

Targets for Renewable Energy
(National Energy Roadmap, 2008)

In 2010 Im 2030
e = g Dcwan, VERH TR
Solar. 175 _—— {:.eulh!nnd,_________
ww 1256 3:8%)
Other, 2049_
(6.2%)

Renewable energy : 6.24 x 106 TOE ------------ - 31.63 x 106 TOE

Bioenergy : 0.68 x 106 TOE -------===-- - 10.16 x 105 TOE
i =LY 5N
lm—  KORER INSTITUTE OF ENERGY RESERRCH
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Targets for Bioenergy
(National Energy Roadmap, 2008)

12000 Target for bioenergy supply in 2030

10000

8000
6000

X10°> toe

4000

2994 _ _ _ L e ol -
2000 Transport

Biofuels

0
2008 2010 2015 2020 2030
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Priority for Bioenergy in Korea

o Utilization of Organic Wastes (Biogas, Waste fats)

e Transport Biofuels

¢ Unutilized Resources (Agricultural and Forest
Residues)

v UROILTI|HAIN
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Current Status of Bioenergy Supply

(KEMCO, 2009)

200
180
160
140
W 120 ——Biogas
E —+—LFG (Power)
- 100 LFG (Heat)
=] —+—Biodiesel
=< 80 —=—Solid Biofuel
60
40
20
0
2005 2006 2007 2008
ufrem URLTI|EAIN
— KOREA INSTITUTE OF ENERGY RESEARCH

Challenges for Bioenergy Supply

e High cost of bioenergy
¢ Limited biomass resources in Korea

e Low stakeholder-group acceptance of transport biofuels

KORER INSTITUTE OF ENERGY RESERRCH
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=
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Compensation rates, $/kWh Remarks
Maximum .
AMAT  Capacity  Minimum
Capacity ! . .
Baseline Feed-in Tariffs
Compensation
20MW =< 0.052 SMP+0.004
LFG
< 20MW 0.058 SMP+0.008  Fossil fuel
lower than
30%
< 50MW 150kW = 0.056 SMP+ 0.008
Biogas
< 150kW 0.066 SMP+0.011
Biopower Wood 0.053 SMP+0.004

Feed-in tariffs for Biopower

lvem = LI E I
KORER INSTITUTE OF ENERGY RESERRCH

Biogas from Food Wastes

Korean food waste takes about 30% of total organic wastes
(6.6million ton/year). The water content of food waste is about
90%. Because of the characteristics, it is difficult to treat the
waste by conventional technologies like land filling or
incineration.

KIER developed a two-phase anaerobic digestion process in
which acidic fermentation and methane formation were done in
separate reactors. The technology was found to be quite
effective for the treatment of Korean food waste.

After a series of test runs, the technology was commercialized.
Two full scale commercial plants have been constructed to treat
food waste and produce methane. The research for the
electricity generation using methane was finished in 2008.

v =L HA AN
e KOREA INSTITUTE OF ENERGY RESERRCH
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Two-phase Anaerobic Digestion
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Paju Biogas Plant (110 tons/day)

- 1996 : 30 (tons/day) food waste

- 2004 : 50/60 (tons/day) food waste/
manure

- 4,800 m3/day
- 600kW E.G.

v UROILTI|HAIN
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LFG Power Generation in Busan

- Busan Sangkog Landfill

- Capacity : 6MW

wlnm =LY @ AN
S KOREA INSTITUTE OF ENERGY RESERRCH

Biogas from Waste Manure (Demo)

e - Sy i
RNz |: aIRE7 AT o ]
T T

EOETe BT
[ somni |

e = - e, :[ ragd
£l l.i B [ -0
- Location : Mojun, Kyunggido, Korea
- Swine manure : 20 tons/day
- Process : 2 stage UASB treatment after solid removal

- Biogas : 250m3/day max. (30kW micro-gas engine)
- Fund : $1 mil. [ BT O L] X| 7| & 01 P 21

KORER INSTITUTE OF ENERGY RESERRCH
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Transport Biofuels from Waste

Anaerobic | Biogas

(xagft'lf ——=>> | pigestion | T———>| Eneray Use |== co,

a

Food waste,
Cattle
manure,
Sludge

<Cattle Manure>

<Transport Biofuel>

<Co-digestion> el = N [S B T
— ROREA INSTITUTE OF ENERGY RESERRCH

Tax Exemption on Biodiesel

| Began in 2002 as demonstration project.

I Biodiesel is used 1.5% in 2009, and 3.0% in 2012 of total diesel consumption.
- 0.5% increases in each year

: BD5 is commercialized in Korea in 2006, marked as the first country in Asia.

BD20 is limited on the vehicles enabling to repair in their own facilities due

to the technological problems.

N TN ETEH T O
Wi Target | | 0s% ) | 10% ) | 15% ) | 20% >| 25% >| 30% ) | LongTerms.o%

Dissemination

Feasibility
Feedstock Study of
Multi-
lnfrastructure feedstock Demo Plantation of Rapeseed

Standard
Quallty & Reinforcement,
Technology The development of low-cost high-efficient biodiesel production technology

v UROILTI|HAIN
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Biodiesel Distribution in Korea

1 BDS is subject to diesel fuel specification, and supplied only by refiners.
I Bus and truck company can use BD20 with their own accord.

Refiners

Biodiesel Suppliers
(21 companies in 2009) (4 refiners )
*900,000kL/yr

Customer

1 10% during winter
season(11/1~3/13)

BD20 "

Bus, truck and construction equipment
operators who are equipped with ‘certified
storage tank’ and ‘self-repair shop’

v =LY &2
S KOREA INSTITUTE OF ENERGY RESERRCH

Feedstocks for Biodiesel in Korea

(Korea Bioenergy Association, 2013)

uWCo
1 Palm oil

11 Soybean oil

2006 2007 2008 2009 2010 2011 2012
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Solid Biomass Utilization in Korea

v =LY &2
S KOREA INSTITUTE OF ENERGY RESERRCH

Demand for wood pellets in Korea

Institutional
4%

Generation
57%

2012 7.5x10°tons 2020 50x10°tons

v UROILTI|HAIN
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Strategy for Securing Stable
Supply of Feedstocks

Utilization of Identification and Utilization of
Available Biomass New Biomass Foreign Biomass
(Organic wastes, (Aquatic biomass, (Plantation residues)
Agricultural /Forest Energy crops

residues)

A 4

Stable Supply of Feedstocks for Transport biofuels

v =LY &2
S KOREA INSTITUTE OF ENERGY RESERRCH

Demonstration Cultivation of Rapessed
(RDA Bioenergy Center, 2008)

v UROILTI|HAIN
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III. Other Issues

v O=OILYI RN
S KOREA INSTITUTE OF ENERGY RESERRCH

Issues for RE Implementation

e Map of RE sources

¢ Financial deficit

v =L HA AN
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Map of Renewable Energy Resources
(New & Renewable Energy Data Center, http://www.kredc.net/)

Potential, x 106

22,054 Gcal/yr

PV 2560 GW/yr

Biomass 12.6 Gcal/yr

m Geothermal 11.4 kTOE

i SRR b
S KOREA INSTITUTE OF ENERGY RESERRCH

Map of Biomass Resources

(New & Renewable Energy Data Center, http://www.kredc.net/)
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RPS

o Effective in Korea from 2012
¢ Accelerates the implementation of renewable enrgy
 Impose quota for each renewable energy

¢ Total installed capacity — 1,914 MW

v =LY &2
S KOREA INSTITUTE OF ENERGY RESERRCH

RFS in Korea
‘ START | ‘ REVIEW I | ‘ REVIEW I |

| | il | _ |
2013 I 2014 >I 2015>| 2016> I 2017>| 2018>| 2019>| 2020> I 2021>I 2022>I 2023>
. \ [BD2] BD2.5 BD2.5 BD3.0 BD3.5 BD4 BD4.5 BD5 BD7
Scenario 1 :
/) Demonstration supply E3 E3 E4 E5 E7
of E3
[BD2] BD2.5 BD2.5 BD2.5 BD3 BD3 BD3.5 BD4 BD5
| Scenario 2 ! .
Demonstration supply
4 i of E3 E3 E3 E3 E4 ES
v v v

Introduction of E3 |

‘ - Introduction of biogas

I E

Scenario 1 is effective from September, 2015! ./ 2IR9LIYI|FATN
s KOREA INSTITUTE OF ENERGY RESEARCH
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IV. Summary

o Korean supporting policy for renewable energy
implementation is changed from “Subsidy” to “"Mandatory”
(RPS (2012), RFS (2015) and RHO (2016))

e Bioenergy will play a key role for realizing the sustainable
society in Korea

e Securing stable supply of the feedstocks will be the most
challenging issue

e Organic wastes and energy crops may be the promising
candidates as the feedstocks for bioenergy production

lvem = LI E I
S KOREA INSTITUTE OF ENERGY RESERRCH

Thank you for your kind attentiom

For questions, bmjslee@kier.re.kr!
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Hokkaido University
Sustainable Low-Carbon Society Project

Overview of the Environmental Policy Seminar “Policy for Climate Change in Japan
and China” on 12th July 2013

1.0n July 12,2013 an Environmental Policy Seminar entitled “Policy for Climate Change in
Japan and China” was held at room D-201 of the Hokkaido University Graduate School of
Environmental Science. The seminar was co-hosted by Ministry of the Environment, Japan,
and the Faculty of Environmental Science, Graduate School of Environmental Science, Public

Policy School, and the Sustainable Low-Carbon Society Project of Hokkaido University.

2. At the opening address, Professor Noriyuki Tanaka, director of the Division of
Environmental Science Development of the Graduate School of Environmental Science
emphasized that the problems of the global environment, including climate change, cannot
be solved by the efforts of a single country, therefore it is important to seek solutions
through discussion among many countries. Professor Tanaka expressed the view that the
relationship between Japan and China is very important and the dialog among specialists
conducted before the seminar had been very significant. Professor Tanaka next presented
an outline of the activities of the Faculty of Environmental Science and Graduate School of
Environmental Science, Hokkaido University as well as details of the objectives of the
seminar. He concluded his speech  expressing the wish that the seminar would be an
opportunity for participants to think about what they can achieve by learning from the
attending specialists as it is the duty of each and everyone to carry out activities to help

alleviate problems arising from climate change.

3. The first item on the program of the seminar was a presentation by Liu Qiang, Director
and Associate Professor, Strategy and Planning Department, National Center for Climate
Change Strategy and International Cooperation. He reported the present situations around
energy consumption and carbon dioxide emissions in China, and talked about the present
efforts and situation related to climate change in China under the title “The Latest Trends

in Measures related to Climate Change in China”. The report detailed how the Chinese

government has designated some areas of China as low carbon emission pilot districts and
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carbon offset pilot districts. He emphasized the importance of developing low carbon
emission approaches in China by creating new types of industries that feature low carbon
energy and emission characteristics and by making urban areas low carbon emitters.
Further, Liu Qiang reported details of the “National low carbon day” which was held in China
for the first time in June, 2013 and the life styles with low carbon consumption that have
been proposed there. At the question period, there were questions about when an emission
trading system would be introduced nationwide and what the policies related to a carbon
tax in China would be like. He answered that for the emission trading system the
government has conducted investigations in the model districts and that the introduction
depends on the progress in the model districts, and that for a carbon tax, this is still under

consideration.

4. The next speaker, Eisaku Toda, Director of the Department of International Cooperation,
Global Environment Bureau, Ministry of the Environment, Japan reported on “Japan’s
Strategic Actions on Climate Change”, introducing details of international negotiations
related to climate change policies and Japan’s domestic and international commitments.
Toda noted that Japan is likely to reach the goal of a 6% emission reduction over that of
1990 for the first commitment period, as specified by the Kyoto Protocol of the United
Nations Framework Convention on Climate Change, however, Japan will have to further
strengthen measures to control carbon emissions after 2013 because there has been
increases in emissions since 2009. The talk further detailed the domestic commitments of
Japan, including the action plan based on the revision of the Act on Promotion of Global
Warming Countermeasures, the implementation of the feed-in tariff for promotion of
renewable energy use, and implementation of a carbon tax from 2012, and mentioned the
announcement by prime minister Abe to revise the current target thatis a 25% emission
reduction by 2020 over the emissions of 1990. Related to international commitments, he
also provided details of the Bilateral Offset Credit Mechanism

(Joint Crediting Mechanism, JCM) .

At the question period, there were questions about the effort to agree on a Bilateral Offset
Credit Mechanism with China and the Clean Development Mechanism (CDM), and he
explained that China and Japan are learning from each other here and that both countries
are working to strengthen the collaboration through various activities including that of the

creation of a low carbon society.
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5. Next Gao Hu, Deputy Director, Center for Renewable Energy Development, Energy
Research Institute, National Development and Reform Commission reported the details of
policies to support and develop renewable energy resources in China including development
planning, in a talk entitled “The Present Situation and Future Strategies for Renewable

Energy Development in China”. He reported that China has established a policy framework
which promotes renewable energy development by a Renewable Energy Law, and that China
is in a major, large-scale development phase. For renewable energy development, China has
set the target for 2015 (@amount of renewable energy equivalent to 400 million tons of

coal, accounting for more than 9.5% of the total energy consumption). For renewable
energy, such as hydro power, wind, sunlight, and biomass, China has set goals for such
energy sources for 2015: an installed capacity of 100 million kW, and 190 billion kWh of
annual energy production for wind power generation, with photovoltaic installations that
generate 10 million kW. The speaker also reported that China has addressed the

institutional and technological challenges, with an emphasis on the necessity of promoting

renewable energy through technological innovation.

6. Professor Fumikazu Yoshida of the Graduate School of Economics and Business
Administration, Hokkaido University, introduced his work under the title “Perspectives of a
sustainable low-carbon society in Japan and Hokkaido ”, focusing on the characteristics and
conditions surrounding renewable energy, and the potential for developing renewable
energy in Japan, specifically the very large potential offered by Hokkaido, including the
variety of committed installations for generating renewable energy in various parts of
Hokkaido. Professor Yoshida summarized the issues and problems with existing projects
related to renewable energy as follows: (1) to train enthusiastic leaders and competent
talented people, because excellent facilities can be constructed with subsidies for the
projects under government initiatives, but it is difficult to operate and maintain such
facilities, and also to pay attention to collaboration with local industries including forestry,
agriculture, and dairy farming to ensure priority to providing benefits for the immediately
surrounding region, (2) residents must be involved in projects from the location planning
stage to ensure a return of benefits to the region, and to institutionalize the Denmark-type
obligation of local communities controlling a share of the projects, and (3) power
generation has to be carried out involving local residents because there is not sufficient grid
capacity and there are limits to the energy volumes that power companies have to
purchase from producers. Therefore, it is essential that power companies fulfill their duty to
purchase the electricity with a feed-in tariff (FIT) by giving producers involving local

residents priority to connect to the gird.
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At the conclusion, professor Yoshida emphasized the importance of considering the
“electricity crisis” to be an opportunity to develop new energy sources that can be
developed in close proximity to communities, and revitalizing local areas by saving energy
and generating renewable energy.

At the question period, there were questions about problems related to renewable energy
in Japan, professor Yoshida pointed out that the problems in Japan arise as there is no clear

long-term goal for renewable energy development, unlike that existing in China.

7. The last presenter, Yasuko Kameyama, the chief of the Sustainable Social System Study
team, the Social Environment System Research Center of the National Institute for
Environmental Studies delivered a report entitled the “On the Post 2020 International
Institution: Its Implications for China and Japan”. Firstly, she summarized the present
situation growing out of the recent international negotiations over climate change issues,
and reported the results of an international web-based question naire about international
frameworks which aim to arrive at an agreement in 2015 based on the Durban agreement
of 2011. The questionnaire was conducted targeting researchers, international institutions,
and consultants in January and February, 2013. The responses from 100 suggested that
the next framework should be based on a new protocol, include a carbon market in some
form, and set up a funding aid mechanism for developing nations with a large investment
from the private sector. However, there are significant differences between the positions of
developed and developing nations as well as there are regional differences.

Kameyama also summarized a policy dialogue conducted by specialists of Japan and China
and carried out prior to the present seminar as: (1) because there are countrie s that prefer
a framework other than a new protocol, it is necessary to establish measures to ensure that
itis legally binding together with other legal arrangements, (2) although the level of
emission reduction targets is set by decisions of each country, this emission level may not
be the lowest possibly; therefore, it is important to be able confirm the sufficiency of
reduction targets, and that (3) the participants arrive at a consensus that will ensure that

all countries will make efforts to develop a low-carbon society, and establish a policy
package which also contributes to purposes other than climate change by learning from

successful policies for climate change pursued by other countries.

8. The seminar was concluded with a closing address by Eisaku Toda, the Director of the
Department of International Cooperation, Global Environment Bureau of the Ministry of the
Environment, Japan. He stressed the importance of the seminar as very meaningful because

a variety of commitments and developments in climate change policy and renewable energy
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in China as well as community-based activities for renewable energy in Hokkaido were
reported, and expressed the wish that the seminar will be of help for participants to

conduct research, business, and policy development.

9. With about 100 participants from Hokkaido University as well as other institutions, the
participants and lecturers engaged in active discussion in this seminar. With the detailed
expositions and reports of policies related to climate change and renewable energy
presented here by leading experts and practitioners from Japan and China, this seminar
became a valuable opportunity for us to understand the present situation, thinking about

and sharing the problems that we are facing.

Note: This report has been drawn-up and edited by the Sustainable Low Carbon Society
Project, Hokkaido University and the views expressed in this report are not necessarily

those of the individuals and their home institutions.

Presentation Materials

1. The Latest Trends in Measures related to Climate Change in China
Liu Qiang, Director and Associate Professor, Strategy and Planning Department, National

Center for Climate Change Strategy and International Cooperation

2. Japan’s Strategic Actions on Climate Change
Eisaku Toda, Director of the Department of International Cooperation, the Global

Environment Bureau, Ministry of the Environment, Japan

3. The Present Situation and Future Strategies for Renewable Energy Development in China
Gao Hu, Deputy Director, Center for the Renewable Energy Development, Energy Research

Institute, National Development and Reform Commission

4.  Perspectives of a sustainable low-carbon society in Japan and Hokkaido
Fumikazu Yoshida, Professor of the Graduate School of Economics and Business

Administration, Hokkaido University

5. Onthe Post 2020 International Institution: Its Implications for China and Japan
Yasuko Kameyama, chief of the Sustainable Social System Study Team, Social Environment

System Research  Center, National Institute for Environmental Studies
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1. Background: Process of International
Negotiation on Climate Change
2. Japan’s Actions (Domestic)

3. Japan’s Actions (International)
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Change of GHG emission per country

Change of GHG emission in the world (CO2 basis)

1990: 8 billion ton | [ »[ 2005: 47 billion ton | " > [ 2010: 49.5 billion ton

Other
developed
countries
6%

Other
developing
countries
35.6%

Other
developing
countries
36.7%

Other
developing
countries

EU15
9%

38.9% Other
developed _
countries Russia
Other 8% 5%
Russia developed
Japan

countries
11%

9%

Russia 3%

5%

4%

China 16%
Japan

Japan 3%
3%

Source: [IEA CO2 EMISSIONS FROM FUELCOMBUSTION 2012EDITION 4



The Emissions Gap Report 2012

Published in Nov 2010, Revised in Nov 2012

e

v From a technical standpoint, the gap can be bridged by 2020

~\

v Emission scenarios analyzed in this report and consistent with a “likely” chance of meeting the 2
degree target have a peak before 2020, and have emission levels in 2020 of about 44 Gt-CO2e

v Fully implementing the conditional pledges and applying strict rules brings emissions more than
40% of the way from BaU to the 2 degree target

. J
60 (Gt-CO2e) .
58 1. business as usual (BAU)
’,/‘ (58 Gt)
55 ,"»' > 2. Unconditional  pledges,
2t ~ lenient rules
D I S e (57 Gt)
50 f __o---"T77 =9 iy :
50 g ==""" Q & |~ |3 Conditional pledges, strict
7/ Ss — ™ e
e Sae = || |rules

45 /,f’ ss\\\\\ 8 (52 Gt)

45 < Teaa| s 4. a “likely” chance of meeting

=== ————— '\ """" ) the 2 degree target have a

Y peak before 2020

40 | | Gt Gap (44 Gt)

2005 2010 2015 2020 S




Progress of International Negotiation on Climate change

2007.12

2009.12

2010.12

2011.12

2012.12

COP13 Bali Action Plan (BAP)
Agreed the adoption of the Bali Road Map, through

launching a two-year negotiation process to be finalized
in 2009

COP15 Copenhagen Accord

Cannot adopt the agreement that Annex | and non-Annex |
submit the mitigation targets and actions, and review them

COP16 Cancun Agreement
* Japan expressed that it does not participate in the 2nd
commitment period of the KP

COP took note targets and actions that Annex | and non-
Annex | submit under the Copenhagen Accord based on the
compilation of targets and actions as a UN document

COP17 Durban Agreement

Agreed that the ADP shall complete its work no later than
2015, and the work will be come into effect and be
iImplemented from 2020

COP18 Doha Climate Gateway

Agreed the post-2012 work plan of ADP
-> All parties submit 2020-targets by January 2014
and their targets will be reviewed.

2007.5 Prime Minister Abe (then)
“Invitation to Cool Earth 50”

Propose the 50% emission reduction target
compared to the present by 2050 as the
global common target

2007.6 G8 Heiligendamm Summit

Consider seriously that global emission will
be reduced at least 50% by 2050

2008.7 G8 Hokkaido Toyako Summit

Share the vision that global emission will be
reduced 50% by 2050 with all Parties and aim
for its adoption under the negotiation

2009.7 G8 L'aquila Summit

Support the target that all developed
countries reduce 80% or more than 80% by
2050, as a part of the target that global
emission will be reduced at least 50% by
2050

2009.9 UN General Assembly

Prime Minister Hatoyama (then) propose the
25% emission reduction target with
precondition




Outcome of COP18: the path for future framework

2012 2013 2014 205 ||]{]]] 2020
N | —
ADP * Ratification =
« Hold meetings of more than 2 times between 2013-15 process in =1
« Hold High-level meeting under the UN during 2014 each country g
 Discuss elements of a future framework in COP20 « Establishment @
After (2014) of  domestic CBD
2020 (1« Adopt and develop negotiation text by May 2015 measures =]
29
C IPCC-AR5 C S o
0] Report ) ) C:D
Review of long-term global goa %’. =
. P (2013-15) P o —
_____________________________ oo I (| — S CD
) 18 . —1 S S
Consider the level of ambition before 2020 o —
= [ | = -
Implementatlon of Cancun Agreement %
- Steady measures by countries based on their targets and actions, while keeping @D
Before | transparency by MRV process. > =
2020 - Implementation of Adaptation, Finance, Technology transfer and Capacity building through =
established institu tions/rr|1echanisms j | i‘_h
) 2" commitment period (CP) =
15CP of Kyoto Protocol(2013-2020)
\ J | Agreed the term in COP18 7




Durban Agreement

Path to post-2020 future framework

. . )
O Establishment of an Ad Hoc Working Group on the Durban

Platform for Enhanced Action

OAdopt “the protocol, another legal instrument or an agreed
outcome with legal force under the Convention applicable to all
Parties” as early as possible but no later than 2015 and come
Into effect and be implemented from 2020

\I:IWork plan relating the level of mitigation ambition (until ZOZO)J

Agreed the path of developing the future legal framework
applicable to all Parties that Japan aims




2. Japan’s Actions (Domestic)



Measures (until 2012 & from 2012)

| Target of 15t commitment period of KP |

(

2020 Target )

»Committed to 6% GHG emission reduction
target compared to the base year (1990)
during the 15t commitment period (2008-
2012)

» Based on “Law Concerning the Promotion of the
Measures to Cope with Global Warming”

» Developed in April 2005 and revised in March 2008
to achieve the 6% reduction target under the KP

» Based on the Copenhagen Accord, registered the
25% emission reduction target by 2020 with
preconditions compared to the base year (1990)

to the UNFCCC

*Expressed that Japan is considering post-2012 global
warming countermeasures as well as revision of energy
policies

Plan for global warming
countermeasures from 2013

-_—em o = =

( “Voluntary Actions” )

» From FY 1997, each industrial sector set voluntary
reduction targets and measures to achieve them

» Based on the KP Target Achievement Plan, the
Government carries out evaluation and verification
by relevant meetings to secure achievement

Commitment to a Low-Carbon Society )

»Continuation of “Voluntary Actions”

» Not only set new emission reduction plan (until
2020) as reduction target, but also include
development and diffusion of low-carbon
products, international contribution and

innovative technology development
10



Main points of Kyoto Protocol Target Achievement Plan

Policies & Measures to Achieve the Target ]

| Target of Reduction and Sinks of GHGs ]

1. Policies and

measures regarding
the reduction and
absorption of GHG

(1)Policies and measures

for reducing GHG
emissions

[Examples of measures]
® Promotion of voluntary

action plans by
industries
Improvement of
energy efficiency of
houses and buildings,
equipment, factories
and automobiles.
Measures regarding
agriculture, forestry
and fisheries, water
supply and sewerage
systems and traffic
flows

Measures regarding
waste and CFC
substitutes (HFC, PFC
and SF)

Measures to promote
the use of new energy

(2)Measures regarding

2.

greenhouse gas

absorption sources

Forest management
and national
campaigns for the
development of
beautiful forests
Cross-sectional
measures

System for the
calculation, reporting
and publication of data
on emissions

National campaigns for
environment friendly
life style etc.

Issues to be reviewed

promptly

® Domestic emissions
trading

® Environment taxes

® Review of late-night
life/work styles

@® Introduction of a
summer time
system

Targeted Emission in FY2010

1 Targeted
c dt Emission in
- _ ompared to
Million t-CO5 1 41 o hase Year || FY2011 (QE)
CO, from Energy Use | 1,076 1,089 +1.3% +2.3% 1,173
Industries 424 428| -4.6% -4.3% 420
Commercial and 208 210| +3.4% +3.6% 247
other
Residential 138 141| +0.9% +1.1% 189
Transport 240 243| +1.8% +2.0% 230
Energy Industries 66 -0.1% 86
CO, CH, N,O from non- 132 1.5% 111
energy source .
HFCs, PFCs, SF6 31 -1.6% 24
Total GHG emission 1,239 1,252 -1.8% -0.8% 1,307

Estimation of emission shows emissions where countermeasures’ effect is maximum
and where it is minimum. While the maximum case should be pursued, the
estimation is set to clear the Kyoto Protocol target even in the minimum case.

Will achieve the 6% reduction target of the KP, including

Carbon-sink measures and Kyoto Mechanism

11



Japan’s Greenhouse Gas Emissions in FY 2011

Japan’s GHG emissions in FY2011 increased 3.6% compared to the base year
and 3.9% compared to the previous year.

Average emissions for 4 years of the first commitment period (FY2008-2011) under the Kyoto Protocol decreased 9.2% compared
to the base year (1990), when considering the forest carbon-sink measures target and Kyoto mechanism credits.

-> While it is considered to be possible to achieve the target of the first commitment period, as GHG emissions have increased
since 2009 (CO2 from industrial power generation in FY2011 increased 60 million ton compared to the previous year, due to the
expansion of thermal power generation), it is necessary to strengthen measures from 2013.

Emissions \_ J
,261 Mt 1,281 Mt (-0.6% compared to
S O O Y O e OO e . BaseYea
1,186 Mt
19 1,206 Mt 4.1 (6% compared
= 1 l---] i . ] i IO I ____743__ ___._toBase Year) _
& e \
1.1 8. \ | 101 Decreasing rate of Achievement
' R ' emissions compared t o Plan
13.8 the base year 3.8% by the
considering forest promotion of
1.0 - carbon-sink measures forest carbon-
target and the Kyoto .

. . sink measures
mechanism credit, 1.6% by th
including credits 6% Dy the

0.9 transferred from the Kyoto
private sector to the mechanism
government

0 8 — (-9.2% on average, FY

' 2008~2011)
1 fJ1 11 11 I I I O > —
Base Year 2005 2006 2007 2008 2009 2010 2011 Kyoto Protocol Target
(In principle, 1990) (Preliminary Figures) (2008 - 2012)

Source: Japan’s National Greenhouse Gas Emissions in Fiscal Year 2011 (Preliminary Figures) <Executive Summary> 12



Concept of a revision of “the Law Concerning the Promotion

of the Measures to Cope with Global Warming”

In the current “Law Concerning the Promotion of the Measures to Cope with Global Warming,” it is
considered that the Kyoto Protocol (KP) Target Achievement Plan is formulated, corresponding the
reduction commitment based on the Kyoto Protocol. However, the 15t commitment period of the KP
finished at the end of March in 2013 and the current initiative based on the KP Target Achievement
Plan also finished at the same time.

Though Japan are not participating in the 2" commitment period of the KP (2013-2020), Japan
continues to tackle climate change measures, based on the Cancun Agreement under the UNFCCC.

Therefore, to promote the future global warming measures in a comprehensive and systematic way, it
IS necessary to regulate required measures, such as the formulation of the climate change action plan
by the government.

1.

2.

Addition of a kind of Greenhouse Gas (GHG)

Add nitrogen trifluoride as a new GHG

Formulation of a climate change action plan

To promote climate change measures, Japan will formulate a climate change action plan, whose
content consists of targets of emission reduction and absorption of GHG, concrete actions relating
measures taken by organizations and citizens, measures which should be taken by national/ local
public bodies to achieve the target. (Consider at least every three year and change if necessary)
Change of affairs under the jurisdiction of the Global Warming Prevention Headquarter

Climate change action plan (draft) will be formulated under the Global Warming Prevention
Headquarter. From the long-term viewpoint, considering the knowledge acknowledged

internationally and the enforcement situation, legal measures and others will be taken by 2015.
13



CarbO n TaX (Special Provision for Taxation as a Climate Change Countermeasure)

»  Tax rate corresponding to the amount of CO2 emissions for all fossil fuels (JPY 289/t-CO2)
»  Enforced from Oct. 2012 and increases in the tax rate gradually over 3 and a half years
»  All the tax revenue will be allocated for curbing energy-oriented CO2 emissions

Tax Rate of CO2 Emissions per Ton

JPY 289*
Special Provision for Taxation as a Climate Change Countermeasure } Additional tax rate

Petroleum
and Coal
Tax

+ oy 779
Crude oil/ -
Oil products JPY 400 Gaseous Main rules tax rate
hydrocarbon JPY 301 Coal
v v (LPG/LNG) | 4

* Approx.US$3.61 (The rate of November 1, 2012)

Object of Taxation Main rules Tax Rate From Oct. 1, 2012 From Apr. 1, 2014 From Apr. 1, 2016
Crude oil/Qil products PY 2.040 +JPY 250 + JPY 250 + JPY 260
[per k] ’ (JPY 2,290) (JPY 2,540) (JPY 2,800)

Gaseous hydrocarbon JPY 1.080 + JPY 260 + JPY 260 + JPY 260
[per t] ’ (JPY 1,340) (JPY 1,600) (JPY 1,860)

+JPY 220 + JPY 220 +JPY 230

oot [per 1] JPY 700 (IPY 920) OPY1,140)  (PY1370)

‘ [15tyear] JPY 39.1 billion ; [Normal year] JPY 262.3 billion (about US$3.27 billion)

To be used for introduction of renewable energy and enhancement of energy-

saving measures, etc. 14



Feed-in Tariff (FIT) from July 2012

~ Renewable
Do Sell renewable Provide
producers " electricity
electricity »
E I
[ﬁ % Power ?’
: - companies
s i
|| (—  ———
gﬁg’ Purchase o Electric rate +
Al Purchase
: A Costl !Surcharge surcharge
“E;T_-Eﬂ Decide FIT rate Redistribution of surcharge 'ﬂ'
a & period ' _ :
- - Decide surcharge 1
Certificate /kWh -
| facilities - :
Residential Government

o ey Lt | MAEESEITAR
/- BALK amenRLe

R Assessment committee on FIT rate etc. (5
o members approved by the Diet)

Source: METI

e J
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(Reference) Procurement price and term of FIT

Procurement 10kwW 10kW 20kwW 20kW 15 w 15 1,000kw 200kw 200kw
Classification W 30,000kw 1,000kw
Construction 28.0 /KW 427 /TkW 30 /KW 125 79 /kW 123 85 /KW 80 /TkW 100 /KW
o Cost /kW /kW
o)
@
O&M 10 /KW 4.7 /KW 6.0 /kW 33 /TkW 48 95 /kW 69 /kW 75 /kW
(per year) /kW
IRR pretax 6% Pretax 3.2% Pretax 8% pretax pretax13% pretax7% pretax7%
1.8%
37.80 38.00 23.10 57.75 27.30 42.00 25.20 3045 357
Excludi
ng tax 36yen 38yen 22yen 55yen 26yen 40yen 24yen 29yen 4yen
Procurement Term 20 yrs yrs yrs yrs yrs yrs yrs
Kinds of Biomass Gas Gas Solid fuel burning Solid fuel Solid fuel Solid fuel Solid fuel
production production (unused timbers) burning(general burning burning(sew burning(recycle
(sewage (animal timber) (general age sludge) timber)
sludge) waste) waste)
Construction 392 /kw 41 /kw 41 /kw 31 /kw 35  /kw
(@] Cost
2
- O&M 184 /kW 27 /kW 27 /kW 22 /kW 27 /kW
(per year)
IRR pretax1% pretax8% pretax4% pretax4% pretax4%
40.95 33.60 25.20 17.85 13.65
Excludi 39yen 32yen 24yen 17yen 13 yen
ng tax
Procurement Term yrs Source: the Agency of Natural Resources and Energy 16




Revision of the Law for countermeasures to CFCs, HCFCs and HFCs
. Currentstatus || >

- CFCs emissions reduced significantly. t-CO2
o g y ) Trend al HFCs Comprehensive measures to cover whole life cycle of CFCs/HFCs
- On the contrary, emissions of HFCs are . L L
increasing rapidly: expected to be . BridyeAlr -The government will develop guidelines to reduce emissions at each
) stage of production and use.

doubled in 2020.

- Current scheme obligates to collect and
destruct CFCs and HFCs while dumping
products which contain CFCs/HFCs only.

- The scheme is not enough due to
relatively low collection rate (about
30%) and leakage during the use of
products.

- Internationally HFCs countermeasures
become morw ik rnars iy

[ groducers of HFC
HFCs Producg mntaining products HFC producers (]-r)ogﬁgzgﬁ AlHS producers of HFC
II]" H jdges  Air conditioner I"" P containing products
(L - I :

(L)Producers and importers of HFCs: enhance to introduce alternatives (with no or

E less GWP) and/or reused HFCs
(2) Producers of HFCs containing products: shift to products with HFC alternatives by
a target year to be decided for each product
(3) Large-scale Users of the products (e.g. Supermarkets): conduct a periodical check
for reducing leakage. measure and report of amount of leakage

(4) Collectors/destructors plus re-users of HFCs: to be designated by local authorities

[OOR 200k Jodd 030 2020

(2)Shift to HFC
alternatives

e =1

=t 1 - -_ = =
| HFCs Insulators |"I || More Hrc ‘H “*__ ~ Products with non-

| = alternatives

] Dust blowers _ , \ HFCs or lower GWP

Users of the
products

(3) Control
leakage in the
re-use (to use of products

promote (4) Re-use
(certification by
authorities)

|
' Supermarkets Users of the

Revising
he Law

collection)

amount

e . ow collection
- - g . : :
: - I . Designated

. - Lo o b refillment/collection

bligation to collect
nd destruct HFCs

- e Ao
HFC destructors HFC Collectors ° f) Refill and collect properly




3. Japan’s Actions (International)



Directions by Prime Minister Shinzo Abe

On policy deployment for the time being based on the discussion at the first meeting of the Industrial

Competitiveness Council

Friday, January 25, 2013

The third meeting of the Headquarters for Japan's Economic Revitalization

Chair Prime Minister Shinzo Abe

The Minister of the Environment and other relevant ministers are to conduct a zero-based review of the
25% emission reduction target by COP19 in next November as well as to develop assertive diplomatic
strategies to tackle climate change with the aim of contributing to the world by fully utilizing Japanese

advanced technologies.

€ GHG emission reduction target for 2020

v Registered the 25% emission reduction target compared with
1990 levels to UNFCCC

v’ After the Earthquake, expressed that target is under consideration

€ Global warming countermeasures from 2013
v" Kyoto Protocol Target Achievement Plan will end in March 2013

~sooo-------------1 Factors to Consider -
The progress of energy policy

seamlessly from 2013

v Report based on COP16 Cancun Agreement (including emission reduction target for
2020, measures and policies for its accomplishment, precondition etc. by 15t Jan 2014)

Japan’s emission reduction target for
2020

25% reduction, which is premised on
the establishment of a fair and
effective international framework in
which all major economies participate
and on agreement by those
economies on ambitious targets.

Communicate to both inside and outside Japan the stance to tackle climate change




Basic Concept of the JCM

» Facilitating diffusion of leading low carbon technologies, products, systems,

services, and infrastructure as well as implementation of mitigation actions, and
contributing to sustainable development of developing countries.

Appropriately evaluating contributions to GHG emission reductions or removals
from Japan in a quantitative manner, by applying measurement, reporting and
verification (MRV) methodologies, and use them to achieve Japan’s emission
reduction target.

Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals, complementing the CDM.

Host

Country

JCM
Projects

<

GHG emission
reductions/
removals

Leading low carbon technologies,
etc, and implementation of
mitigation actions

MRV Methodologies
will be developed
by the Joint Committee

Used to achieve
Japan’s emission
reduction target

Credits

20



Thank you for your kind attention
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The prospects of a sustainable low-

carbon-society in Japan and
Hokkaido

Prof. Yoshida Fumikazu
University of Hokkaido
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The characteristics and prospects of
renewable energies

* Natural energy resources like windpower, photovoltaic, biomass,
geothermal energy, low head hydro power etc.

 Domestically produced energies that are independent from
imports; although the amount of natural energies is big, their
spacious existence is weak— the production and utilization
methods differ from those of former centralized energies (heat
energy, nuclear energy, large scale hydropower)

 To promote the spread of renewable energies, not only new
technologies, but also a new social organizational framework is
needed. —» An all-feed-in-tariff system of renewable energies
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The potential of the introduction of renewable
energies to Japan

Under the consideration of the realizability, and not only the physical potential (amount
of sunshine — wind velocity)

Installed capacity Amount of electricity (in
(in MW), including GWh/year)
facilities already in new installed facilies only
operation
Photovoltaic energy (non- 150, 000 150, 000
private residences)
Onshore wind power 280, 000 580, 000
Offshore wind power 1, 600, 000 4,300, 000
Middle and low head 14, 000 25, 000
hydro power
Geothermal energy 14, 000 89, 000
Biomass energy ? ?

Annual amount of the sold energy by the ten energy companies: 8,585,000 GWh,
including 2,611,000 GWh produced from nuclear power energy
- based on a survey of the Ministry of Environment of March 2011 - 258



Suitible area (in km ™
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Suitable area for on- and offshore windpower generation and
capacity of all electricity generating facilities (of 2008)
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Capacity of all electricity generating facilities (in MW)
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The overwhelming potential abilities of
Hokkaido

* Wind power companies imminent to be target of the FIT from
all over Hokkaido like those in Soya, Ishikari, Nemuro, Hiyama
etc. have a potential of about 1,900 MW, including the over
70 mega solar modules of about 2,700 MW.

e Problems:

- The new construction of transmission facilities for the supply
of the urban areas in the consumer regions of Hokkaido with
the energy produced + incurred expenses

- Without the estimation of environmental influences (to the
ecological system, disasters, headwaters, bird strike, noise),
the connection to the land-use plans on site, new destructive
environmentally irresponsible development might occur.

—Plans concerning the siting projects and the usage of
existing agricultural and industrial land shall be made through
the participation of local residents and specialists
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Model of the production business of renewable
energies

Side business of agriculture/forestry and fishery
Electricity-selling model Denmark, Germany; local entrepreneurs of
agricultural land, farms, harbors etc. make

investments through bank loans

Large-scale entry of businessmen from
outside the region
Denmark model; regional participation in the siting plans
Return of share ownerships / employment etc. to the region

Citizen participation model
Denmark, Japan (Green Fond)
Cooperative ownership; shares from
electiricity sales according to the investment

_ ) ) Local consumption of locally produced products
Regional dispersion model . .
+ electricity sales

Germany’s energy self supply village Feldheim
Some notable small scale examples in Japan, too

261



Regional economy and regenerative energies: the
model of Hokkaido

Wind power

onshore — related to agriculture

M. Photovoltaic offshore — related to fishery
heat or cogeneration of wide participation of external entrepreneurs —
heat and power citizens in the production —— large scale investments
waste wood from of ener . . .t
the forestry 8y cooperation with the cities—
citizen wind wheels
Low head hydro power Electricity- and heat supply
water supply facilities related for the region

landslide prevention dams,

p hospitals, shops, restaurants, companies
water- and waste water system greenhouses, industry for the purchase guaranty

cooperation with the Central Union
of Agricultural Cooperatives
and the municipals

priority connection

processing of marine products,
Factories for milk products

Geothermal energy Biogas
cooperation with the —— cogeneration of heat and power As renewable energies are
operators of hot spring tourism only for generation of electricity regional resources, local
participation of extern excrements of the cattle from the participation and the
entrepreneurs due to the need agricultural and stock-raising return of profits to the

of large scale investments

industry region are the key to success!



The solar panels of the Central Union of Agricultural Cooperatives in
Hamanaka, Eastern Hokkaido - 1050kW for 105 houses, produced based
on the idea of a sustainable dairy industry
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measures against bad smell in the regions
around and
a reduction of artificial fertilizers through
the utilization of excrements as liquid
fertilizer

-

Excrements of
COWS

Self-consumption of
electricity

Partial sale Profitable in the case of 20
Yen/kWh

Biogas plant of Shikaoi-cho

g Photographs provided by Matsuda Juiji »



Tsubetsu-cho Marutama Industry — wood processing and
generation of electricity
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Raw

Logging debris Energy crops

- -

M

- Manufacture facility

A
Shredder machine 1
manufacturing woody Site area e
materials 9,790 m
Storage facility for
Production of wood chips woody materials

for woody materials
Introduction of a seperate wood biomass boiler to a
public institution

T materials T Logging debris and woody materials for district

heating

Wood biomass boiler in Shimokawa-cho, Northern

Hokkaido

> ) " r
(! s . "'\.‘t‘b

0. Fiscal year 2009

Wood biomas boiler

Fixed heat capacity:
1,200 kW

Use: heating of the
facility

District heating
supply system with
the public hall at its
center

Photographs: HP Shimokawa-cho



Soyamisaki:Japan’s largest windfarm

=




The struggle for the citizen wind wheel: Number One “Hamakaze-
chan” (Hamatonbetsu) is opperating smoothly for 10 years already
— the initiative spread over the whole of Japan.

The names of the investors are engraved into the wind wheel
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The problems and tasks of the existing
businesses

Even if businesses lead by local authorities and excellent facilities financed
through equipment subsidies could be built, the management and
maintainance are difficult — enthusiastic leaders, the raising of excellent
talented people, the precedence of the profit of the region through simple
facilities, cooperation with the industries of the region (forestry,
agriculture / stock raising, fishery, marine products industry) have to be
given great importance

The nature of business is clear for the entrepreneurs of large-scale
businesses, but the cooperation with the region and the return of profits is
insufficient — instituionalization of local participation beginning at the
level of siting planning and an obligatory fixed ratio of local share holders
(Denmark model) etc.

Citizen participation model: lack of a feed-in framework and transmission
lines— An FIT, especially the complete realization of priority connections
and an obligatory purchase system are needed
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The teachings of Uchimura Kanzo

“The story of Denmark” (1911) lIwanami Bunko

Denmark lost to Germany and overcame the national
crisis through human education and a redevelopment
of the country

Reference to renewable energies, looking for
resources close to onself, local studies

Advanced training of humans, vocational training
Discussing together, democracy

A “crisis” is a chance - the energy crisis as a starting
point for regional revitalization through energy
savings and renewable energies
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On the post-2020 1nternational
institution: 1ts implications for China and
Japan

A report from a research project 2E-1201,
Environment Research Fund of Ministry of the Environment

The syposium

July 12, 2013

Dr. Yasuko Kameyama,
National Institute for Environmental Studies



UNFCCC , COP KP, CMP

Dec. 2005, CMP1(AWG+KP)

Negotiating theme: 2"

Negotiating theme: Long-term goal, mitigation,
adaptation, finance, technology transfer, etc.

Dec. 2009 UNFCCC(COP15)/ KP(CMP5) @ Copenhagen
Copenhagen Accord (political declaration)

Dec. 2010 UNFCCC(COP16)/ KP(CMP6) @ Cancun
Cancun Agreement (COP/CMP decision)

Dec. 2011 UNFCCC(COP17)/ KP(CMP7) @ Durban Durban Platform (COP/CMP

decision) Negotiating theme: a new framework to be agreed by 2015

~

Dec. 2012 UNFCCC(COP18)/ KP(CMP8)@ Doha

Doha Gateway (COP/CMP decision) termination of AWG-KP and AWG-LCA

2015 UNFCCC(COP21)/ KP(CMP11) Agreement reached?




«An online questionnaire survey was introduced to examine preferences of
countries for the outcome of the Durban Platform.

*The survey was conducted between 9 January and 4 February 2013. The timing
was chosen so that the respondents would be able to see the outcomes of the

COP18/CMP8 before completing the survey. The announcements were made on
various mailing lists related to climate change policies.

*The questions asked the respondents’ opinions on the options their countries
were most likely to support in the negotiation process under the Durban Platform,
not the respondents’ own personal preferences. In all cases, these results should

be interpreted as respondents reporting the option they believed their countries
would most likely support in the context of the question.




Results of the survey (1)

About respondents

/-One hundred people cooperated in the survey. Among the
respondents, 64 were from Annex I countries, and 36 were from non-
Annex I.

- About half of all the respondents were either researchers or those
working for international organizations. Others belonged to the
\governments, businesses and environmental NGOs.

\‘
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Results of the survey (2)

(. Many expected a protocol to be devised, but about 30 percent of the respondents\
preferred COP decisions and political declarations, which normally are considered
as not legally binding.

- There was a diversity of views among the Annex I countries. The European
countries preferred a protocol, while the United States and other countries

\_ preferred COP decisions and political declarations. Y
* All respondents
A. Protocol 64 39 (60.9) 25 (69.4)
B. COP decision 20 14 (21.9) 6 (16.7)
C. Political declaration 12 8 (12.5) 4 (11.1)
D. Others 4 3(4.7) 1(2.8)

* Annex I countries only

A. Protocol 39 (60.9) 2
. COP decision 14 (21.9) 4
C. Political declaration 8(12.5) 1 0 7
D. Others 3(4.7) 1 1



Results of the survey (3)
Future of Kyoto Protocol beyond 2020 ]

(-Half the total respondents assumed that the Kyoto Protocol would terminate and merged with
the new framework after the year 2020. However, most of the respondents for this choice was
from Annex I countries. Two-thirds of respondents from non-Annex I countries preferred

continuation of Kyoto Protocol. Among Annex I countries, the Kyoto Parties prefer to see Kyoto

\Protocol terminate, while other non-Kyoto countries do not mind continuation of Kyoto Protocol. /
* All respondents

A. The Kyoto Protocol would continue to coexist with 25 11 (17.2) 14 (38.9)
the new institution.

B. The Kyoto Protocol would be terminated and 50 41 (64.1) 9(25.0)
converged into the new institution.

C. The Kyoto Protocol would remain, but most of its 23 10 (15.6) 13 (36.1)

substantial commitments and mechanisms are likely
to be shifted to the new institution.
D. Other (please specify) 2 23.1) 0(0.0)

* Annex | countries only

A. The KP would continue to coexist 11 (17.2)
B. The KP would be terminated 41 (64.1) 22 12 7
C. The KP would remain, without substantial force 10 (15.6) 6 4 0

D. Other (please specify) 2(3.1) 1 0 1 6



Results of the survey (4)

Emission reduction / limitation targets

\

S

\_ supported voluntary targets.

/- About 60% of all respondents said their countries would prefer to commit to a legally-
binding emission reduction/limitation targets. Even more than half the non-Annex I countries
showed readiness to commit to emission limitation targets. Among Annex I countries, the
European countries preferred legally-binding emission reduction targets, while other countries

~

J

* All respondents
A. An institution with legally binding numerical 60 40 (62.5)

emissions limitation targets (e.g., Commitments in
the Kyoto Protocol)

B. An institution with non-binding voluntary 35 21 (32.8)
numerical goals

C. An institution without any reference to national 3 3(4.7)
emissions targets

D. Other (please specify) 2 0(0.0)

* Annex | countries only

20 (55.6)

14 (38.9)
0 (0 .0)

2 (5.6)

3

A. Legally binding numerical emissions targets 40 (62.5) 29 8

B. Non-binding voluntary numerical goals 21 (32.8) 2 10 9

C. An institution without any reference to national 3(4.7) 1 0
emissions targets

D. Other (please specify) 0(0.0) 0 0 0



Results of the survey (5)

Carbon markets (emissions trading, carbon offsets)

\

-
-In both Annex I and non-Annex I countries, both “cap & trade” type and “linking of regional

carbon markets” gained support. Although there is a wide support for inclusion of carbon
markets in the new instrument, it is yet to determine types of market mechanisms.

\.

* All respondents

A. Utilizing the “cap & trade” mechanism at the international St 29(45.3) 21(58.3)
level, full use of other crediting mechanisms

B. An institution that allows linkages of domestic emissions = DR RS
trading schemes, with some offsets and crediting

C. An institution that does not consider carbon market : S (%7 )
mechanisms

D. Other (please specify) . 3(4.7) 0(0.0)

* Annex I countries only

A. Utilizing the “cap & trade” mechanism 29 (45.3) S
B. Linkages of domestic emissions trading schemes, 29 (45.3) 10 13 6
C. Not consider carbon market mechanisms 3(4.7) 0 2

3 (4.7) 1 I 1

D. Other (please specify)



Results of the survey (6)

-80% of all respondents supported financial mechanism financed by various resources A
including private investments. Meanwhile, there was a quarter of non-Annex I respondents
supporting a financial mechanism financed by public finance only. Public finance would need
\_to be allocated to LDCs and the most vulnerable countries. y
* All respondents
_-__
A. Financed only by public funding from developed 4(6.3) 9(25.0)
countries
B. Financed by various resources including private 80 54 (84.4) 26 (72.2)
mnvestments
C. Not refer to financial mechanisms 4 4(6.3) 0(0.0)
D. Other (specify) 3 2(3.1) 1(2.8)

* Annex | countries only

A. Public funding from developed countries 4(6.3)

B. Various resources including private investments 54 (84.4) 28 15 11
C. Not refer to financial mechanisms 4(6.3) 1 1 1
D. Other (specify) 2(3.1) 1



Results of the survey (7)

[Elements to be tasked out to other arrangements and organizations ]

=

Emission targets, long-
term goals, and MRV
are elements that is
preferable to be
included in the new
institution. Meanwhile,
there was relatively
more support for
emission targets,
mitigation actions, and
adaptation to be left for
each country to decide.
A part of carbon
markets, financial
mechanisms and
technology transfer
could be tasked out to
other international
organizations.

“ J

A. Emission
targets

B. Mitigation
actions

C. Carbon
markets

D. Financial
mechanism

E. Long-term
goals

F. Adaptation
G. REDD+
H. MRV

I. Technology
Transfer

57

51

54

66

42
52
63
46

14 5
25 14
29 12
24 2
35 5
33 8
25 5
34 13

Task out
>

24

10
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- It is important to discuss overall architecture (legal form) of the new
framework. As a humber of countries do not support adoption of a new
protocol, other ways to ensure legal force need to be sought for.

-Emission reduction/limitation target setting is an indispensable component
of the new instrument, but determination of targets need to be made in
a bottom-up process. Long-term goal is indispensable to check overall
emission gap at global level, and to discuss how the gap could be closed.

-Low Carbon Development is a "must” in all countries. It would be useful to
investigate other countries’ success stories and experiences over climate
change mitigation policies that are effective also for other policy goals.

11



Thank you!

For any questions;

ykame(@nies.go.jp



Hokkaido University
Sustainable Low-Carbon Society Project

Overview of the seminar “Towards Sustainable Hokkaido, Japan and the World
~Renewable Energy and Green Economy~" on 19th October 2012

On October 19 th 201 2, during the Hokkaido University Sustainable Weeks 2012, an
environmental policy seminar titled “Towards Sustainable Hokkaido, Japan and the World
~Renewable Energy and Green Economy~" was held at the Hokkaido University Conference
Hall. The event was co-hosted by the Hokkaido University Sustainable Low-carbon Society
Project and the Hokkaido Regional Environment  Office of the Ministry of Environment
(MOEJ). Mr. Toshio Izue, Director of the Hokkaido Regional Environmental Office, MOEJ, on
behalf of the organizers, welcomed the participants and opened the seminar. This seminar
involved lectures and discussions with researchers who specialize and entrepreneurs who
engage in renewable energy fields including officials who are in charge of United Nations

Conference on Sustainable Development (RIO + 20).

The first lecture by Prof. Fumikazu Yoshida of the Graduate School of Economics and
Business Administration, Hokkaido University, entitled “Full Implementation of the Feed-in
Tariff (FIT) and Renewable Energy in Hokkaido”, focused on the FIT system which has been
implemented in Japan since July 2012 along with the information concerning how FIT
operates in Japan and Hokkaido, as well as a business overview of wind power, solar power
and biogas in Hokkaido. Based on this overview, he pointed out several key issues such as
the difficulties in keeping management and maintenance, lack of the cooperation with the
local communities, insufficient profit redistribution in the local region, and shortage of
purchase quota and undeveloped power grids. In addition to the importance of solving
these issues, he emphasized that through efficient energy conservation and utilization of
fossil fuels asa bridge between current and renewable energy, we should create new
industries and new form of employments based on private investments, and should

promote green economy.

Next speaker, Mr. Keisuke Takegahara, the Manager of Environment and CSR Department,
Development Bank of Japan, in his work entitled, “Finance of Renewable Energy and

Possibility of Regional Development”, presented his basic idea on the financial aspect of
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Hokkaido University
Sustainable Low-Carbon Society Project

renewable energy projects, difficulties in management in terms of regional development,
and suggested a potential solution to the problem. From the viewpoint of finance while
taking into consideration the concept of “regional development”, he pointed out that we
must make a shift to a new structure where both the public and private sectors are able to
enter the business and share the risk and cost amongst each other at an appropriate level,
rather than maintaining the traditional method where either the public or private sector has
to responsible for the full cost and risk. In order to do so, he emphasized that it is important
to allow local institutions to take an active role in management and costs such as
documentation fees, cost of legal examination and legal procedures (legal costs) should be

reduced by means of standardization and modularization.

Next, Mr. Toru Suzuki, the Chairman of Hokkaido Green Fund NPO, delivered his
presentation entitled “Efforts of Citizens” Windmills in Hokkaido”, which addressed their
efforts in the community up to the present and introduced the “Energy Change 100 Road
Map”. In addition, he pointed out the need to strengthen the power grids in Hokkaido,
secure finance through the active participation of local financial institutions, solve the
problems of bird-strikes, noise and low-frequency sounds as well as discuss ways to obtain

social consensus before implementing wind power generation projects in Hokkaido,

In the last lecture entitled “Achievement of RIO+20 and Follow-up Directions of Japan”, Mr.
Yasukuni Shibata, from the International Strategy Division, Global Environment Bureau of
Ministry of the Environment, introduced the contents of the agreement and the assessment
of United Nations Conference on  Sustainable Development (RIO+20) held in Rio de Janeiro,
Brazil, in June 2012. He put an emphasis on “green economy” as one of main subjects of
RIO+20, and elaborated on the discussion of renewable energy and how Japan is able to

contribute to the international society in following up the Conference.

In the subsequent panel discussion and Q&A session moderated by Prof. Shinichi ARAI,
Professor, Faculty of Environmental Earth Science, Hokkaido University, participants
discussed issues such as target setting of renewable energy utilization and the importance
of infrastructure development including the reinforcement of power grids. They also
focused on the necessity of devising ways on how to return the profits to the community
and create profit cycle processes in the community. Through the panel discussion and the

Q&A session, a general recognition was reached by the participants.
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Hokkaido University
Sustainable Low-Carbon Society Project

Professor Fumikazu Yoshida closed the Seminar by expressing his hope that the results of
the seminar will be utilized for promoting sustainable society thorough facilitating

introduction of renewable energy in communities.

Approximately 140 participants from both inside and outside of the campus attended this
seminar. The questionnaires filled out by the audience after the seminar showed that the
contents were very useful and many of them learnt about the relations among renewable
energies, finance and the revitalization of community’s economy. In addition, the
questionnaires also demonstrated that many of the audience made a new discovery
regarding the current situations in foreign countries and efforts of local communities in

Japan.

Hokkaido University Sustainable Low-carbon Society Project and the Hokkaido Regional
Environment Office of the Ministry of Environment will continue their endeavors through
their active involvement in the  Sustainability Weeks of Hokkaido University as means to
proliferate the information on the latest trend and innovation in environmental issues and

policies to the people.
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