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BLRDRER « V7V FERESE S BRFMES SIS / Special Issue on Future Zero
Carbon Society: Achievements of G-COE Scenario Committee and Joint
Committee of Scenario Planning and Advanced Research

TOA—FR I RIVX—2F U FDIRE / Zero Carbon Energy Scenario

BE

2008 FEL DA T—/ NV COREICHB VTR I vy g VIRV F =2 F U AR CTige ERTEE L
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WE L7, ARRIZRERICBOVTRERHIMEEICHTZD, WDhDXULIvya Iy FUAERNETETETT,

Outline

Since 2008, the Scenario Planning Group of G-COE Program with the Advanced Research Group has proposed a CO2
zero-emissions technology scenarios based on analyses from the standpoints of social values and human behavior to
promote a socioeconomic study of energy, a study of new technologies for renewable energy and research for advanced
nuclear energy in different regions of the world. The G-COE, in order to transmit the achievements of this research
platform to the public, will publish the Zero-emission scenarios.
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Japan Scenario: Scenario analysis has been conducted on energy system in Japan out of 2030 and 2100 in perspectives
of social-economy, environment, technology and security. In 2030 scenarios, in light of the Fukushima Nuclear Accident,
a slow reduction scenario of nuclear power was suggested compared to zero nuclear scenario and nuclear dependent
scenarios from multiple aspects. In 2100 scenarios, firstly various service demands were estimated based on social-
economic data, and the best technology and energy mixes were obtained using the optimization model. The results
show that, with the help of all electrification in residential and commercial sectors, electric vehicles, bio-fuel airplane
etc. technologies in the transportation sector and hydrogen steel making, bio-refinery for new material, eco-cement
making, paperless office, etc. technologies in the industrial sector, in the end user side, zero-carbon energy scenario was
obtained based on 75% on electricity. The electricity demand is expected to keep at the level of 1000TWh from 2010
to 2100, but the electrification ratio will be increased from 25 % to 75 % . Finally, three power generation scenarios
were proposed, 30% renewable and 70% gas-CCS in scenario 1, respective one third nuclear, renewable and gas-CCS in
scenario 2, and 60% nuclear power, 20% renewable and 10% gas-CCS in scenario 3. Finally, the scenario 2 with balanced
diversity in nuclear, renewable and gas-CCS was recommended based on comprehensive inter-comparisons (Figure 1).
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Figure 1. Electricity generation mix in three scenarios with different nuclear power policies
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Middle East Scenario: Current energy policy in the Middle Eastern nations is the result of the past energy policies and
subsidies that largely persist into the present. Policies and measures have to cope with these realities and must not only
overcome the barriers, but also provide an enabling environment for the sustainable growth of the energy system in this
region. CCUS technology could provide a technological bridge for achieving near to mid term CO2 emission reduction
goals in the Middle East region. Utilization of captured CO2 emissions could enable EOR (Enhance Oil Recoverable)
to provide more crude oil and support future export from the Middle East countries. In addition to enhanced energy
security benefit and revenues, CO2 -EOR has potential to advance CO2 capture technology and build out the necessary
infrastructure for large-scale CO2 storage in this region. The large space combined with the abundant solar resources
and more limited potential for other renewable energy sources has made the Middle East region one of the promising
areas for the installation of solar energy plants for providing electricity in the power sector. The introduction of the
decentralized option by using solar PV in urban and rural can be considered as a proper plan. Nuclear energy is unlikely
to meet the Middle East region’s rapidly growing energy demand. It seems unrealistic that nuclear energy would be able
to provide enough energy to satisfy the region’s rising energy demand in short and midterms and it can be considered
as one of the proper technologies in the power sector for the long term (Figure 2).
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Figure 2. Zero-Emission Energy supply mix in Middle East Region

ASEAN BE>F VA 7 V7 #EO—RT 3V F—{EHG1E, i L& > T TolbaERm T E D S
AENEZEDEHHICRTVET, LML, EEAEDETRZOMNENBINTVET, KL, NAF <X,
kST HIEERE Vo e AENRED X)LV F—ERITEEICH D, TRIVF—Z2REOB NS NS DFEDO T X)L F—
BEREKIRICHE T2 2G50 EEZALNE T, BFENE. AOHREIRVF—FEEZRRICTHENEIETVE
9, Hubbert EFIIIC X BEAEFEOMEA TR L L LN S, FROZ IV —FEEHELE Uiz, ZTOME,
WL O DEICBWTIEHAR L RVF— RPN IVF—NORAGTIIIA RO ONE T, £ T, FEIC
BOTHEMRL R IVF—2ZHR0E Licy TV F L JEFIREZFEMINOEA L2 F U FITDOWTHET LR L,
WD F V) A1F 2100 FEFE Tl BILREE 2T ERAEETTN, ¥+ a7+ —PHERFENZED
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ASEAN Scenario: South East Asia Nations primary energy figure has unique characteristic different from another region,
from net exporter fossil fuel to the net importer primary energy. However most of the countries will suffer fossil fuel
depletion in the near future. These conditions change the shape of the regional energy policy towards its security, even
though having abundant renewable energy reserve potential such as solar, biomass, hydro and geothermal. The vast
economic development and population increases make the sharp increase of the energy demand is unavoidable. The
model predicts (by using a developed country as references) on the shape of the future region energy demand, compared
with the natural reserve Hubbert model predictions. The result shows that in the near future some countries could not
rely solely on its fossil fuel. The improvement of alternative energy both renewable and nuclear power is crucial to fill
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the gaps between the vast increase of energy demand and the primary energy supply. The study has recommended
two alternatives for long term energy planning (up to 2100), renewable energy (RE) and nuclear (NUC) scenarios.
Both scenarios aim to produce zero emission energy system in 2100, however other indicator such as security, social
and natural resource impact shows RE scenario has less impact than NUC. Moreover the least cost analysis of power
generation for short term (up to 2030) also shows that the ASEAN member countries should focus on the utilization of
its remaining fossil fuel reserve rather than renewable energy or nuclear power (Figure 3).
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Figure 3. ASEAN energy supply mixture Renewable Energy and Nuclear scenarios (MTOe)
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H5LTVET, #RELT, 2100 FOXHRTI vy 3 VMEEARETH O, ZHRERIHCRFKELERKTE, N
AFARALIIVF—DEMFIH & EDE TR DT IV F—Eifi 72 8 0 IAATERRE R MNEBIT Z B rlREME 2R L
F L7z (Figure 4),

World Scenario: In order to establish the zero emission energy and material cycle in the world and stable CO2
concentration on this planet to minimize the risk of the climate change and its related impacts, long-term scenario that
covers beyond 2100 in the global scale is proposed. This scenario has to involve various innovative technologies that
have some technical confidence based on the currently investigated and developed with future market possibilities
combined with socio-economic evaluation. The proposed scenario strongly depends on the improvements of the
technology in all the energy fields of renewable, nuclear and CCS. Some of the technologies described in SRREN
(IPCC) are studied in this G-COE program and showed promising feasibility, but some are not well considered. Radical
absorption and sequestration technology (BECS) is also needed. This G-COE program also suggests enhanced absorption
by forests using carbon fertilization. Drastically increased dependence on biomass results significant impact of the
method of carbon accounting on the cost of the biomass related technologies that leads different energy portfolio
favored by it. As the conclusion, it is suggested that the zero emission energy systems will be possible toward the end
of the century that also allows global economic growth, by ambitious advanced energy technology development and
deployment together with careful coordination with efficient use of biomass resources (Figure 4).
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Figure 4. Electricity profile compared by the CO, reduction scenarios

CO,tOIXIva HEDETY T 7T DIEF / iPad application for CO, zero-emission scenarios

ST UAREREETIE, 5 FRIOMADOKRZ KO TEFIHT ST ENTESE LS, CO, LTI vyay
HaEAm 28R %2R~ d iPad ETEEST 27 7Y (VI hox7) ZHELELE, 2y hI—2EDRIF3C L
T. HA, g, ASEAN #EE%ONFE TOITIVF—HES CO, i mOE#T — %, & G-COE TEHN
722100 FFETD CO, YuLIwy g v FUFDOFMEHET ST ENTE, WD DNTA—RZHKTETS
TET, BATHERERLERED CO,tunIvya P UARIERT AT LETEET, BIE. X—ZRElAmh
LTED, HPICRETETYT,

The Scenario Planning Group of G-COE Program is developing an iPad application (software) to show the way towards
a future CO, zero emission society. By connecting to the network, you can check the basic historical data, such as energy
consumption and CO, emissions, and the details of our achievement on the CO, zero emission scenarios by the year
2100 for Japan, the Middle East, and ASEAN countries. You can also create a zero CO, emissions future scenarios built
yourself by indicating several parameters. We are currently distributing a beta version, and the final one will be available
in the near future.
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#H - H%ESH / Education and Research Activities
247 4 —IJVNEZWV / Field Practice N for students in 2012

R 24 4 11 H 21 H~ 22 HV 22T 0 — )V RIEENV CGAHERE) & LT 19 40 G-COE LD B (B
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As the second field practice IV in 2012, nineteen G-COE students visited Ohi Nuclear Power Plant (Kansai Electric
Power Co., Inc, Ohi-gun, Ohi-machi, Fukui) and Prototype Fast Breeder Reactor Monju (Japan Atomic Energy Agency,
Tsuruga, Fukui) on November 21-22, 2012.

1. BIE IS REREFIRERTDO T + —)V FHEY
Field Practice at Nuclear Power Plant, Kansai Electric Power Co., Inc.
FLENE / Program
KERJE 17138 R D 7.2 / Guided tour of Ohi Nuclear Power Plant
JE TSI BT DL 3 & BREIGE / Lecture on safety measures for Nuclear Power Plant
75 284 / Discussions

2. OB HAFEF RN - @t (LA Lw) TOT 4 —)V FEY
Field Practice at Prototype Fast Breeder Reactor Monju
FZENA / Program
EA LY KRUT MUY LHENRIR Y / Guided tour of Monju and Training Center for Na Handling
E AL DR EEEEINE / Lecture on safety measures for Monju
A / Discussions

HEE T ART =)V REEZIT BB D B SRERUR T /158 R O H A 5 I 2 SR O B R 1
REBMFECHEDE LTz, TTIEHOBELRLET,

Acknowledgement: We deeply grateful to stuffs in Kansai Electric Power Co.Inc. and Japan Atomic Energy Agency for
their kind cooperation for this field practice.

RITRE N RERREF IR ERT PR EERTIC T HBALOWDPREE (TLY—ZXJIT) FiIlCT
Group photo in front of PR building at Ohi Nuclear Group photo in front of PR building (MC Square) at
Power Plant, Kansai Electric Power Co. Inc. Monju, Japan Atomic Energy Agency



CNFETHMELXE - {2 D / Reports of Past Events

SUSTAIN 2012 / International Conference on Sustainable Future for Human Security 2012

55 3 [8] SUSTAIN 2012 =7l A G-COE i R— M kb, MHARED S Z < OWZEHE OB IN%Z1F THMfE
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YRRV, ERAR GURANI SIS MO Z W IEE X Lic, 2 HHICIE, Josse De Baerdemaeker
B Ob—_U A MU 7R N)VF—), EMHIEER GRS AEFEZEET) & Muhammad Lutfi K (FEH A
YRRV T KR . REEBKEOVER AT TV EE Lic, 2iE. 19 AED 5 285 O H L
AFEN, 121 FRESRRICBVTHEI N, 55 116 fDam XA Procedia of Environmental Science (Elsevier D4 —
TrT7 72 AGE, ISSN 1 1878-0296) TARBHEINZ TETY, iz, BBIBTIX, 1Y R2 27 OB REEDN
SEZRELER, BRI R EDONEMTbNE Uz, RIZIC, mEBFHmCREEREEOREZ LT L 12—
ik J-SUSTAIN  (http://j-sustain.com/) D75 BIFZREL L THALF L,

The 3rd SUSTAIN 2012 conference, which was supported by G-COE, had a significant advancement and recognition
by researchers from around the world. Prof. Junichi Mori (OPIR, Kyoto University), Mr. Ibnu Hadi (Indonesian Consulate
General in Osaka) and Mr. Hatma Suryatmojo (Organizing Committee) delivering speech at opening ceremony. The
G-COE Leader Prof. Takeshi Yao also attended the ceremony and received a token of appreciation from the committee.
Several well-known speakers delivered their speeches, such as Prof. Jun Honna
(Ritsumeikan University), Prof. Yohanes Surya (Surya College of Education,
Indonesia) and Prof. Kaoru Takara (GSS/DPRI, Kyoto University) at day one.
While at the second day, Prof. Josse De Baerdemaeker (Katholieke Universiteit
Leuven, Belgium), Prof. Tsuyoshi Yoshimura (RISH, Kyoto University) and Mr.
Muhammad Lutfi (Indonesian Ambassador in Japan) delivered their interesting
lectures. The conference received up to 285 extended abstract submissions,
which came from 19 different countries. 121 managed to present their paper in
the conference and 116 papers had been selected and published at the Procedia
of Environmental Science (Elsevier, ISSN: 1878-0296). The conference was ended
by a closing ceremony, which announced the best paper-presenter awards and the
soft launching of J-SUSTAIN (an international peer review journal, which can be
access at http://j-sustain.com/). This year the 4th SUSTAIN conference will also be
held in Clock Tower, Kyoto University (18-21st October), for further information
please visit http://sustain-kyoto.com/.

All participants.
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EEEE S 2R ) L / Industry-University Cooperation Symposium
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On November 12th, 2012, we held the Global COE industry-university cooperation symposium at Kyoto Terrsa
(Kyoto Citizen's Amenity Plaza), where we got 79 participants from companies, many were manufacturing industries,
research organizations and universities. The program was composed of two parts: presentations by invited speakers and
seeds presentations by the members of departments engaging in the G-COE program. As the invited speakers, Special
Adviser to the President of Kyoto University, Emeritus Professor Keisuke Makino made a presentation entitled “Future
goal of industry-university cooperation’, and Associate Director, Headquarter Representative of Osaka Gas Co. Ltd.,
Dr. Takahiro Kasuh made a presentation entitled “Approach and issue to distributed energy society realization”. At the
seeds presentations, 17 investigations were presented as seeds by oral at first and then by poster at the booths. Active
discussion and information exchange were conducted. A cooperation with a company started from this symposium.
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2 10 [8] SEE Forum / 10th SEE Forum
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All SEE Forum member or its representatives were gathered to the meeting after two days of conference (on 21-22
November 2012). Fourteen participants from SEE Forum member outside Japan and eleven from Japan, the meeting



was opened by Prof. Susumu Yoshikawa as the SEE Forum chairman, followed by the explanation of the previous 9th
SEE Forum by Prof. Bundit Fungtamassan from JGSEE-KMUTT Thailand. After opening session, the session of research
collaboration was started. Prof. Hasegawa delivered a brief explanation about the upcoming STAREPS project between
Nagoya and India SEE Forum (IIT Delhi), then followed by the presentation from Lee-in Chen, PhD from Chung-hua
Institution for Economic Research.

During education activities, report on the ODA-UNESCO Project on Energy for Sustainable Development in Laos had
been presented by Dr. Kinnaleth Vongchanh from National University of Laos. Then followed by sharing information
on the establishment of Energy faculty/Department (sharing and discussion) had been presented by Prof. Bundit
Fungtamasan, JGSEE/KMUTT. Then Prof. Iman ‘ .
from ITB. Bandung and Prof. Ishihara delivered
brief introduction on AUN-SEED/Net activities in
Hanoi and its upcoming activities as well as possible
collaboration with SEE Forum.

Prior to the end of the session, Prof. Miguel Escoto
briefly introducing the upcoming 11th SEE forum
meeting which will be held in Manila, The Philippines
on 3-6 December 2013. Followed by brief proposal
explanation from Prof. Miura, Young Researcher
activities as well as the proposal on the future SEE
organization structure at the session of SEE forum
and beyond. The meeting was closed by Prof. Susumu
Yoshikawa together with the announcement of the
Brunei Initiative.

F10BI I I RILFX—EMEEE / 10th EMSES (Eco-Energy and Material Science and
Engineering Symposium)
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From the 5th to 8th December 2012, 10th Eco-Energy and Material Science and Engineering Symposium (10th
EMSES) was organized by the Global COE Program, Institute of Advanced Energy, Kyoto University, and Rajamangala
University of Technology Thanyaburi (RMUTT) in Sunee Grand Hotel, Ubon-ratchathani, Thailand. The meeting was
brought together over 200 participants from 10 countries who were committed to this objective. The opening ceremony
was chaired by Assoc. Prof. Dr. Numyoot Songthanapitak, President of RMUTT. Prof. Dr. Kiyoshi Yoshikawa, Executive
Vice-President of Kyoto University, Emeritus Prof. Dr. Susumu Yoshikawa, made the opening addresses. There were 2
plenary lecturers, Prof. Dr. Keiichi N. Ishihara

from Kyoto University and Prof. Dr. Chalermchon i i
Satirapod from Chulalongkorn University and . EMSES 2012 -
19 invited speakers. Followed by this, the 10 Eco-Energy and Materials Science and éngi
participants shared their recent progress and D“E""“'e :

advanced research during the technical parallel
sessions. At the closing ceremony, Assist.
Prof. Dr. Sommai Pivsa-Art, Dean of Faculty of
Engineering, RMUTT made a summary speech,
and each 3 presentation for oral and poster were
selected as best presentation award. Finally,
Prof. Takeshi Yao from Kyoto University made
the closing address of 10th EMSES.
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A party of approximately ninety researchers and other delegates from Kyoto University traveled to Bristol University
in the UK to attend the First Bristol-Kyoto Symposium on January 10-11, 2013. The symposium, which is believed to
have been the largest of its kind ever held in the UK, aimed to raise international awareness of Kyoto University and
Bristol University, build a foundation of research collaboration for future student, faculty, and staff exchange, and
promote collaboration with industry and academia built on the university partnership. Approximately 240 people
participated in the symposium. The Kyoto University delegation represented a broad cross-section of the university’s
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current cutting-edge research, including Global Center of Excellence Programs and other internationally oriented
projects. Bristol University, located in the southwest of the UK., is one of Europe’s foremost education and research
institutions, currently ranked at number twenty-eight in the QS World University Rankings (figures for 2012-13; Kyoto
University ranked thirty-five).

The seeds of the collaboration between Bristol University and Kyoto University were sown in October 2008, when
Prof. Keisuke Makino, former director-general of Kyoto University’s Office of Society-Academia Collaboration for
Innovation negotiated the conclusion of a departmental agreement for industry-government-academia collaboration.
That first step was followed by the conclusion of a university-level exchange agreement in October 2011, and a student
exchange agreement in October 2012. The Bristol-Kyoto Symposium was first proposed by Prof. Kiyoshi Yoshikawa,
executive vice-president for research, when he visited Bristol University in July 2011. Planning for the symposium
then began in earnest following by Bristol University's successful funding application to the U.K.'s Engineering and
Physical Sciences Research Council (EPSRC). Under the chairpersonship of Prof. Guy Orpen, the University of Bristol's
pro vice-chancellor for research and enterprise, the first day of the symposium opened with welcome addresses by
Vice-Chancellor Eric Thomas of the University of Bristol, President Hiroshi Matsumoto of Kyoto University, and H.E.
Mr. Keiichi Hayashi, ambassador extraordinary and plenipotentiary of Japan to the United Kingdom. Those addresses
were followed by overviews of both the University of Bristol and Kyoto University, presented by Pro Vice-Chancellor
Orpen and Executive Vice-President Yoshikawa. Then, in a session chaired by Prof. Michiaki Mishima, Kyoto University’s
executive vice-president for international affairs and hospital administration, there followed two keynote speeches by
Prof. Stephen Mann of the University of Bristol's School of Chemistry and Prof. Susumu Kitagawa of Kyoto University’s
Institute for Integrated Cell-Material Sciences (iCeMS). Those sessions were then followed by the signing of an
affirmation of the 2011 General Memorandum for Academic Cooperation and Exchange by Vice-Chancellor Thomas and
President Matsumoto, reaffirming the commitment to further advancing the partnership between the two institutions.

The afternoon of the first day comprised thirteen parallel sessions dedicated to specific fields of research, in which
researchers from the two institutions discussed the establishment of new research cooperation, as well as the further
development of existing ties. The evening featured presentations on research funding by several speakers, including Dr.
Jane Nicholson, university relationships integrator of the EPSRC and Prof. Kozo Hiramatsu, director of the Japan Society
for the Promotion of Science (JSPS) London. Following the presentations, the participants attended a dinner reception
held on board the SS Great Britain, a historic former passenger steamship designed by Isambard Kingdom Brunel. The
reception was also attended by the mayor of Bristol, Mr. George Ferguson.

The parallel sessions continued on the symposium’s second day, and the results of each was reported at a plenary
session in the afternoon, including a report on a session on industry-government-academia collaboration by Prof.
Hidetoshi Kotera, Kyoto University's executive vice-president for external strategy, knowledge & technology transfer and
innovation. The symposium was then officially closed with addresses by Pro Vice-Chancellor Orpen and Executive Vice-
President Yoshikawa.

The event was well covered by local and international media, including a report on BBC Television, features in the
New York Times, Times Higher Education, and the International Herald Tribune, as well as Bristol's Evening Post and
the South West Business website. The first concrete results of the symposium will be the participation of two invited
lecturers from the University of Bristol in the Kyoto University International University Research Administrators (URA)
Symposium, which will be held on February 4, 2013. The second Bristol-Kyoto Symposium is scheduled to be held at
Kyoto University in 2014.
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The G-COE Annual Report Meeting was held at Kyoto University Clock Tower Centennial Hall on 16th January, 2013.
In this meeting, each committee as well as research group presented their annual progress and report. In addition, 38
G-COE/RA students and 8 G-COE group research made a short oral presentation as well as poster presentation. At the
final stage, 2 RA students and 2 G-COE group received the best poster awards.

ODA-UNESCO #% [7 Y 7B DEFHRARERBOLZHDI XX —FHEHBFOHE (57 X)]
fL—=2%+ 37—/ The ODA UNESCO Project for Promotion of Energy Science Education
for Sustainable Development in Lao PDR: Training Seminar

A G-COE A9 K— bk LT3 SEE Forum Tld. Fhk 22 AL H UNESCO DEFHEDL & T, 77 il T
ERREL XV F—IC KB HFi et R OFHE T —<IS, FilcABEI—R [7 V7 IO Fin fE/a R R D 1=
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The new energy education course, Energy for Sustainable Development in Asia, has been developed in collaboration
with UNESCO Jakarta and the SEE Forum supported by this G-COE program. As one of the extension action, Kyoto
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University and UNESCO Jakarta Office have started a new project on “Promotion of Energy Science Education for
Sustainable Development in Lao PDR” in collaboration with National University of Laos, through Official Development
Assistance (ODA) UNESCO program from Japanese Government, in order to translate and localize the UNESCO
COMPETENCE course into locally accessible and appropriate course in Laos. This training seminar was held in Lane
Xang Hotel, Vientiane, Laos to dissemination of the educational materials to local lecturers and students. More than 60
participants including 50 audiences took this seminar and 8 Lao experts gave their lectures for 7-different themes on 14
classes during 4 days training seminar. In the closing ceremony, the certificates were given.

BRA1FE%Et7 — 7 > 3 v 7" / Workshop on Fusion Power Plants and Related Advanced Technologies
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This workshop has been held every year for longer than 20 years mainly between US and Japanese universities
and research institutes focused on fusion reactor design studies sometimes with participation from European and
Asian researchers. Kyoto University has participated as a core member from the early years, and this time hosted this
workshop held in Uji Campus from February 26-28 by the supporting sponsorship of this G-COE program and JSPS
Asian CORE program. Total 33 participants with 8 foreign visitors have reported and discussed the latest studies on
fusion reactor design and advanced technologies on plasma, blanket, divertor, superconducting magnets, tritium and
fuel cycle, control, materials, safety, and various fields from the aspect to coordination and integration. Particularly,
China and Korea reported their projects aiming at the next fusion power plant based on their ambitious strategy, with
many young researchers involved. For foreign and domestic visitors, unique research activity on fusion technology in
Kyoto University attracted interests. Under our G-COE program, many Chinese and Korean students are studying the
cutting edge fusion reactor technologies at Kyoto University, and they were stimulated and encouraged for their future
carriers in zero emission energy studies.
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The final reporting symposium on the Global COE was held in February 27 at Kyoto University Tokyo Office inviting
delegates who have been supporting and guiding the five-year project. At first executive vice president Kiyoshi
Yoshikawa gave an opening address and then Prof. Takeshi Yao, Leader of the G-COE, made a brief overview on G-COE
activities. The G-COE aims at establishment of the center of excellence which fosters educators, researchers, and
politicians who can contribute to realize a zero CO2 emission society until 2100. Therefore G-COE forms educational
unit to work on scenario making and related advanced research.

Prof. Keiichi Ishihara, Head of Scenario Making Committee, reported on their original scenarios in Japan, middle-
east, southeast Asia, and the world.
An iPad application to make users
to make their own scenario was
demonstrated. Following break
time, participants tried to use the
application.

After the break time advanced
research group, consists of energy
socio-economy, solar energy,
bioenergy, advanced nuclear
energy, reported their significant
results during G-COE activities.
Then 2 student groups reported
on their researches and the first
alumni of G-COE educational unit,
Dr. Rahman, made his presentation
on his good memories in G-COE
activities.

Finally Emeritus Professor
Yoshikazu Nishikawa gave the wrap
up talk.
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G-COE BS:EHRMD 4377 / Publication of G-COE Program

Zero-Carbon Energy Kyoto 2012 (Edited by Takeshi Yao, Springer, March 2013)
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Kyoto 2012: Special Edition of the Joint Symposium “Energy Science in the ﬁ)‘\\
Age of Global Warming” of the Kyoto University Global COE Program and ' N
the JGSEE/CEE-KMUTT %% Springer #t &k » ik & 1% L 7z (ISBN 978- TakeshiYao Editor
4-431-54263-6; e-ISBN 978-4-431-54264-3), AGCOEMNFMHL L L /z ZerO‘Carbon
AEDOEEEY Y RY T LOTay—F 1 > 7 Al §XT Springer £LD
7w 272 — X Green Energy and Technology (http://www.springer.com/ Energy KyOtO 201 2

series/8059) MHHIRENE LT, Special Edition of the Joint Symposium
“Energy Science in the Age of Global
Warming” of the Kyoto University Global

Zero-Carbon Energy Kyoto 2012: Special Edition of the Joint Symposium (OE Program and the JGSEE/CEE-KMUTT
“Energy Science in the Age of Global Warming” of the Kyoto University Global
COE Program and the JGSEE/CEE-KMUTT, the Proceedings of 4th International
Symposium of Global COE Program held in May 22-23, 2012 at Bangkok,
Thailand, has been published from Springer (ISBN 978-4-431-54263-6; e-ISBN
978-4-431-54264-3).
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