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Review Comments on Graduate School of Energy Science
Kyoto University
By Bundit Fungtammasan
Vice President for Research

King Mongkut’s University of Technology Thonburi

1. Preamble

I have been asked by the Dean Hirohiko Takuda of the Graduate School of Energy
Science, Kyoto University, to serve as a Member of the School’s External Review
Committee and provide comments on the School, particularly on the International
Energy Science Course (IESC) — a request I was pleased to accept. The following are
my comments and recommendations, which are largely based on the data and
information on the School and the IESC that was supplied to me by Dean Takuda and
Prof Ishihara, my interview with the aforementioned professors and Prof McLellan, Prof
Henk and some students, as well as my long standing interaction and collaboration with
colleagues from GSES and the Institute of Advanced Energy (IAE) of Kyoto University

over the last 8 years or so.

2. Graduate School of Energy Science (GSES)

2.1 Curricula
GSES was set up to, among others, create novel learning of the energy science
and to cultivate excellent human resources having specialized wisdom in
energy and environment. In particular, the Schools aim to educate and train
graduates who are equipped with a global outlook and perspective, and deep
knowledge in specific fields of study required for developing innovative
solutions for future energy systems in harmony with the society and
environment. In this regard, the School is to be commended for developing
visionary education programs that are highly multidisciplinary: encompassing
basic sciences, engineering and social sciences, policy studies, understanding
of stakeholders in energy systems, and effective communication skills, through
the utilization of information technology or otherwise. The programs are
rationally well structured around the 4 pillars: Scio-environmental Energy
Science; c; Energy Conversion Science and Energy Science and Technology;
and the students are guided to pursue a well-balanced selection of courses from

these components. One shortcoming that I could see for these programs is
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that there is an overwhelming emphasis on the science and technology of the
supply side of the energy system. Although studies that aim to address the
consumer behavior and technology/potential assessment aspects of resources
and energy efficiency are offered, studies on science and technology aspects are
not prominent. Given the extremely important role of energy efficiency
technology in contributing to global CO, mitigation and providing energy
security, particularly in energy-import dependent countries like Japan, I am of
the view that students should be given a sufficient exposure to energy efficiency
technologies that are already available or emerging, and opportunities to

participate in related research activities.

A minor point about the department organization is that the component “crystal
science for silicon solar cells” is put under the Department of
Scio-environmental Energy Science, which is supposed to help students
develop problem-solving capabilities for broad energy issues. This may seem
out of place. A more appropriate department for this component could be the

Department of Energy Science and Technology.

2.2 Students and Graduates

The number of students admitted to the programs is 130 for masters and 35 for
PhD. This is significant for such a multidisciplinary program, which normally
attract less students than discipline-specific programs. The allocation of
students to each department seems to be quite well balanced. The master
degree graduates of each department, as reflected by the statistics in academic
year 2010, found employment in sectors that strongly correlate with their
qualifications. For example, 24% of the graduates of the Scio-environmental
Energy Science Department work in the gas/electric utility sector; 30% of the
graduates of the Fundamental Energy Science Department are employed by the
electronics industry sector; half of the graduates of the Energy Conversion
Science Department work in the gas/electric utilities and auto manufacturing
sectors combined, and half of the graduates of the Energy Science and
Technology Department are employed the sectors of gas/electric utilities, auto
manufacturing, and steel industry. A relatively high percentage (16-17%) of
graduates of the former two departments, which are more fundamental in
nature, also pursue doctoral programs. However in order to appraise the

quality and relevance of the graduates, particularly with respect to the broader
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world view that the graduates of GSES would posses and the multidisciplinary
courses that they have studied, a survey or “tracer study” should be conducted
to assess the employers’ satisfaction of GSES graduates in comparison to

graduates of traditional graduate schools.

2.3 Faculty

The School is adequately staffed with 22 chairs and 17 cooperative chairs from
the Institute of Advanced Energy, Research Reactor Institute and the Graduate
School of Human and Environmental Studies. The fact that it is able to draw
on the expertise from a wide spectrum of advanced and interdisciplinary fields
is significant indeed. This is reflected by the “specialization and profiles
table”, which shows a matrix of the contribution of staff members from
different departmental divisions and research groups to the various of fields of
research. One observation I would like to make concerns the presence of
international faculty. Although there are a number of junior staff members in
the School (assistant professor level), the presence of senior or distinguished
international staff on a more permanent basis, who would otherwise provide a

more international education environment, is notably missing.

2.4 Research Excellence

GSES is to be commended for its high quality research output, as evidenced by
the large number of research publications in quality journals and invited
keynote lectures. The fact that the School was selected to host two centers of
excellence programs, the 21COE and the GCOE, attested to the School’s
strength in research and enabled it to conduct interdisciplinary and impactful
research that are critical to energy security and CO, mitigation, through the key
“Advanced Research Clusters”: energy socio-economics research, solar energy

research, biomass energy research, and advanced nuclear energy research.

2.5 Internationalization

GSES is to be commended for its efforts and leadership in promoting
international exchange and collaboration in education and research. With the
support of 21COE and GCOE, the School carried out a large number of staff
and student exchange programs, including summer schools outside Japan,
hosting of international symposia, workshops, and networking meetings, both

in and outside Japan. These programs did not only benefited Kyoto
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University’s students and staff, but also those from the region, particularly
through the SEE Forum network activities. The School’s leadership and
perseverance in securing in research funding from JST, JST-JICA (SATREPS),
to support collaborative research with international partners is highly

appreciated.

3. International Energy Science Course (IESC)

The IESC is designed to widen the horizon of opportunities for internationally qualified
and self-motivated students with non-Japanese education backgrounds to study GSES’s
master and PhD programs by using English as a medium of instruction in those
programs. Not only international students are enrolled, but international faculties are
also recruited. This is an excellent initiative, as it would lead to closer interaction
among faculty and students of diverse nationalities. Although Japanese students are
not admitted to the program, quite a number do attend lectures in the same class as
IESC students and share the same laboratory and equipment when pursuing their thesis

study.

3.1 Students and Graduates
Since 2010, the program has enrolled 24 students from about 10 countries,
comprising 18 masters and 6 PhDs. This number is rather small. However,
it is noted that the number of intakes doubled from previous years to 11 in 2013,
due to the admission of 6 PhD students. Out of the 24 students enrolled so far,
there is good regional balance: 8 from East Asia, 7 from Southeast Asia, and 9
from Europe and North America. The objective of increasing interaction
among students of different cultures and background could be well served by
this diversity. However it is interesting to note that the program has attracted
the largest number of applicants from China and Thailand. It would be
worthwhile to investigate the motives of these students in choosing to study in
IESC in order to draw lessons for improving the recruitment strategy.
Another interesting feature of the students’ profile is that the majority of
students  from western or developed countries tended to have
non-science/engineering background and therefore chose to major in energy
policy and energy economics. The IESC would serve the East Asian and
Southeast Asian economies well if more students from these regions could be

convinced to major in these fields as well.
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The reviewer, during his stay at Uji campus recently, had a chance to talk at
length to one of the master students from Vietnam. The student speaks
English well, and expressed great satisfaction in attending the lectures and
appreciated the assistance in the laboratory provided by both Japanese and
non-Japanese students. She enjoys staying in Kyoto and thinks that the

educational experience that she has gained is truly worthwhile.

Out of the 7 students who have completed the program so far, 5 of them have
found seemingly meaningful employment that could benefit from their study

and 2 have continued to pursue PhD studies at highly reputed institutions.

3.2 Staff
To date, GSES has employed 2 full time faculties, Prof Henk from the US and
Assoc Prof McLellen from Australia. The reviewer listened to their
presentations at the 4™ International Symposium held at Uji Campus recently
and had a chance to talk to both of them, though briefly with the former.
They both appeared to be very enthusiastic and excellent communicators.
They enjoyed the teaching experience in the IESC tremendously. Although
the there is a long list of Japanese faculty in this program, their involvement
seems to be confined with supervision in the laboratories, where as the task of
teaching in class appears to be mainly pursued by the two international
faculties. Perhaps more Japanese faculties should be encouraged to teach in

class as well.

The reviewer is also of the view that the setting up of an international advisory
panel, comprising distinguished academics from the region, could serve to
provide inputs to enrich the IESC program content and research direction, so
as to bring more benefits to international students and render the program even
more international.  The panel could meet once a year to review current status

and provide pointers for the future.

In conclusion, the GSES have done extremely well in delivering an
interdisciplinary program of education and research, and has done
exceptionally well in its international outreach. The review could only a few
recommendations for improvement as outlined above. The IESC is a relatively

new program. Its existence is probably too short to make a judgment. But
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initial signs indicate that it has great potential to make substantial contribution
to internationalizing Kyoto University’s teaching and learning in this field, and
to benefiting human capacity development for countries around the world, and
especially the region, provided that the number of student and international

grows in the coming years.
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among an Asia-Pacific region.
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