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Foreword

International Cooperation Center for Engineering Education Development

Toyohashi University of Technology

International Cooperation Center for Engineering Education Development (ICCEED) of Toyohashi
University of Technology (often called “Toyohashi Tech” or “TUT?”) held its 11th Open Forum at Interna-
tional Conference Hall of JICA Ichigaya Building in Tokyo on November 22, 2012.

The forum was under the auspices of Ministry of Education, Culture, Sports, Science and Technology
(MEXT) and the Japan International Cooperation Agency (JICA). On the overall theme of “Universi-
ty-Industry-Government Linkage and Engineering Education in Developing Countries,” we discussed
U-I-G linkages in developing countries in future based on current status of Universi-
ty-Industry-Government Linkage (U-I-G linkage) in developing countries and support activities for U-1-G
linkages in developing countries.

At the greetings from MEXT, Division Director Mr. Yoshihisa Nagayama delineated recent activities for
international cooperation in education by the ministry and expressed high expectation for discussion on the
theme of the forum.

In the keynote speech, Ms. Nobuko Kayashima of JICA introduced an overview of U-1-G linkages in
developing countries. Activities for projects of U-1-G linkages in developing countries by Kumamoto Uni-
versity and Toyohashi University of Technology as supporting universities were explained. For the projects,
activities by Ho Chi Minh City University of Technology in Vietnam and University of Moratuwa in Sri
Lanka as supported universities were also described.

In the panel discussion session under the moderatorship of Dr. Hozumi, Director of ICCEED, active
discussions took place on key issues, including differences between U-I-G linkages in Japan and one in
developing countries, basic research and applied research, education and human resource development
through U-1-G linkages, and diversity of expectation by industry on U-I-G linkages.

This special issue outlines the talks and discussions, which we hope can be of any help for deliberating
further international cooperation in engineering education and U-1-G linkages in developing countries.
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Opening*
Kiyokatsu Jinno

Executive Vice President

Toyohashi University of Technology

Ladies and Gentlemen:

Please allow me to say a few words at the opening of the Eleventh Open Forum of ICCEED. Let me ex-
press our cordial welcome to all of you here.

The International Cooperation Center for Engineering Education Development (ICCEED) of Toyohashi
University of Technology has, since its establishment in 2001, annually organized an open forum to delib-
erate different important issues concerning international cooperation in engineering education, with invited
speakers from various parts of Japan and abroad.

On the basis of annual achievements, today’s forum is on the theme of University-Industry-Government
Linkage and Engineering Education in Developing Countries. In our country, especially in the field of en-
gineering, university-industry-government (U-1-G) linkage is quite lively, and its activities provide benefits
to each of university, industry and government. What are challenging issues to introduce the system of
U-I-G linkage into developing countries? What are expectations of developing countries for U-I-G linkage?

A series of lectures will be delivered today: Getting started from overall views on U-1-G linkages in de-
veloping countries provided by Japan International Cooperation Agency, this forum will introduce to activ-
ities on supporting U-I-G linkages in developing countries by Kumamoto University and our university.
The activities will also be presented by the sides of the Socialist Republic of Vietnam and the Democratic
Socialist Republic of Sri Lanka. Today we would like to deliberate ways and means for U-I-G linkages
through these support projects and expected roles in engineering education through lectures and discussions
with the audience.

I would like to express our sincere gratitude for speakers, Ms. Kayashima of JICA, Dr. Usagawa of Ku-
mamoto University, Dr. Tuan from Vietnam, and Dr. Attalage from Sri Lanka. Our hearty thanks also go to
the Ministry of Education, Culture, Sports, Science and Technology, Japan (MEXT), represented by Mr.
Nagayama today, and the Japan International Cooperation Agency (JICA) for their supports. Our most
welcome also goes to all the participants here who came all the way from different parts of Japan and
abroad.

This concludes my opening. Thank you.

*Note: The original speech was made in Japanese, and this English translation is for reference.
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Opening Remarks*

Yoshihisa Nagayama
Director, International Affairs Division

Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan

I am Yoshihisa Nagayama, director of International Affairs Division of the Ministry of Education, Cul-
ture, Sports, Science and Technology (MEXT). On behalf of MEXT, | would like to say a few words for
this open forum.

First of all, I would like to express my appreciation for the efforts in international cooperation, especially
for developing human resources in developing countries by International Cooperation Center for Engineer-
ing Education Development (ICCEED) at Toyohashi University of Technology. As an example of such
international cooperation, ICCEED has cooperated with the AUN/SEED-Net project, a technical coopera-
tion project by Japan International Cooperation Agency (JICA), since the beginning of the project. It has
also effectively conducted a JICA group training based in Toyohashi City. The training has accepted
around 60 participants from 19 countries, including this year's ten participants from seven countries. | ap-
preciate efforts on the projects by ICCEED and believe that MEXT will continue to support activities by
ICCEED.

Let me introduce some of our activities. We hosted the Council for the Promotion of International Coop-
eration last year, and received a report from the council last March. The report suggests that new policies
must be discussed and created for educational cooperation with countries that used to be ODA recipients
and are recently industrializing. It also indicates that a new platform for international cooperation should be
established to unify independent and personal activities into cooperative grouped ones including the gov-
ernment as well as cooperation among government, industry and academia. We continue to discuss these
issues. Also, the AUN/SEED-Net project, which | mentioned earlier, will start its third phase next March. |
understand that new goals of the project include enhancement of university-industry cooperation in the
ASEAN region.

In this context, "University-Industry-Government Linkage and Engineering Education in Developing
Countries" as the theme of today's open forum is quite timely. It is surely a great opportunity to discuss
how Japan can contribute to educational cooperation by referring to the cases of Vietnam and Sri Lanka. |
expect that fruitful discussion will result from this forum. Thank you.

*Note: The original speech was made in Japanese, and this English translation is for reference.
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Keynote Speech: Transcript

Expectations and Issues towards ‘University-Industry-Government
Linkages’ in Developing Countries*

Nobuko Kayashima
Director General, Human Development Department

Japan International Cooperation Agency (JICA), Japan

Good afternoon ladies and gentlemen, I am Kayashima from Human Development Department of JICA.
In this symposium organized by Toyohashi University of Technology, | am the first speaker appointed and
| feel overwhelmed a bit. U-1-G linkage is being discussed in developing countries as well as in Japan, but
this is a new attempt, so it is not necessarily the case that there is a standardized template or conclusion that
we can reach.  So, through our activities at JICA, what we can learn and we have learned about the current
status of U-1-G linkage in developing countries and also share with you the challenges that are facing us so
that my keynote speech could be some further thoughts for the following lectures.

With regards to university-industry-government linkage, | would like to look at the status of the indus-
tries in developing countries and status of universities. The developing countries are quite varied starting
from Africa all the way to Asia. They are quite varied, so discussion could be quite diverse, so | would
like to just focus on Asia today.

The economic and industry status of Asia, as you know, is in very favorable situation. Asia is now said
to be the center of growth in the world, and emerging countries and some Asian countries are showing a
high economic growth, some countries are continuing 5% GDP (gross domestic product) growth every year
for the past 10 years. Economy has become more sophisticated, and intra- and inter-trade becomes active
and industrial structure becomes diverse and more sophisticated.

With that, the industry has heightened needs for qualified human resources. They have to have human
resources qualified for high-grade industry and economic structure, for example, people that have engi-
neering knowledge, can do innovative business, or can be engaged in global communication and global
activities.

In order to support the industry, there are also needs for human resources for R&D. The market in Asia
itself is expanding and you have to get as close as possible to the market to satisfy the needs and you have
to be located in the local area to do the R&D. In the division of labor globally, Asia may have been just
production bases in the past, but you need to develop products and satisfy needs from the local market by
locating yourself as close to the market as possible. So you need to do production development and pro-
duction closer to the market. Maybe basic research is being done in Japan or in developed countries, that
is what many companies do say, but once the basic research is done, when it comes to design and produc-
tion or development of specific products, they are shifting the location to Asian countries and developing
countries.  So, there is a need for R&D in developing countries as well.

This is one of the data that | would like to share with you. Slide 3 shows the number of engineers per
million plotted against per capita GDP for each country. The number of engineers and the GDP growth
are quite closely related. The diamond indicates the number in 1998 and triangle indicates the humber in
2011, so the numbers of engineers per unit population and per capita GDP are closely correlated.

In order to grow the economy, you need engineers. Engineers are the ones that support the growth of
economy. The number of researchers per unit population is also correlated to GDP, and in many of the
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developing countries, in order for them to continue the economic growth, they need engineers to support
the industry and that is what is being recognized increasingly.

Now, let me just look at the university side in U-1-G. The higher education is now explosively increas-
ing. As for the enrollment ratio of higher education, it is 29% in East Asia and 17% in Southwest Asia,
and the enrollment has doubled for the past decade. The half of the population itself is in Asia so it is quite
proportionate, but if you look at the higher education enrollment, the growth rate is faster in Asia amongst
various developing countries.

Slide 5 shows the number of students enrolled in higher education in each of the regions. As you can
see, East Asia, Pacific region and Southwest Asia are high in the absolute number as well as in terms of the
growth rate for the past decade.

On the other hand, with regard to researchers and research expenses, developing countries have still a
long way to go. Slide 6 shows the number of researchers per million of population. Japan is the largest,
per 1 million people, about more than 5,000 researchers in Japan, but if you look from left to right, if you
look at emerging Asian countries, slightly more than 1,000 per 1 million, and then China, slightly more
than 1,000. The number of researchers in Asian countries excluding Japan, India, and China, is 174 per 1
million, which is 1/6 of the world average and 1/10 of that of Japan.

Slide 7 shows the world R&D expenses as percentage of GDP. In the case of Japan, it is about 3.4% for
the whole country, but in Asian emerging countries, it is about 1.8%, China 1.4%, and India 0.5%, and oth-
er Asian countries is 0.4% excluding Japan, India, and China. So, it is only 1/4 of the world average and 1/8
of Japan when it comes to Asian countries excluding China, India, and Japan.

Another thing | would like to comment on higher education is that on the other hand, things are varied in
Asia. Emerging countries such as India and China, and middle income countries such as Thailand and
Malaysia, and developing countries such as East Timor and Myanmar, the higher education status is quite
varied, and that is what you have to bear in mind.

Also, when you look at higher education policies of each country, with the high growth of the economy,
in order to respond to that, many countries are developing human resources for the industry or the human
resources skilled in the industry and that is one of the priorities in policies. Malaysia, Thailand, Indonesia,
Philippines, the early members of ASEAN, this is what they are doing for higher education related to in-
dustry (Slide 8). They develop higher qualified human resources to improve innovation and knowledge or
they develop human resources well versed in R&D or ensure human resources for higher grade of industry
so this is quite similar to what the Japanese MEXT says as their targets.

The U-1-G linkage is emphasizing each of the Asian countries just as in the case of Japan that you have
to turn out the human resources that will contribute to the improvement and productivity and innovation
from universities and you have to provide new technologies and ideas to the industry and that is deeply
recognized in Asia and also incorporated in their policies.

Then what needs to be done? Joint research and outsource research consulting, technological transfer,
human resources development, international development and university-community linkage is often said
and this is what we are talking about here in Japan as well.

The World Economic Forum which organizes the annual Davos Forum has come up with The Global
Competitiveness Report every year (Slide 10). In this report, they compare competitiveness of different
countries. In order to come up with this index they conduct, what they call, executive opinion survey on a
large scale and there are many questions asked in this survey. One of the questions is how university and
industry are working together? They pick up top 100 executives in each of the countries to collect huge
amount of data and to the top management executives from each country, this question is asked about how
industry and university are working together?  This is the change over the years.
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When you compare the levels between Japan, maybe this does not make sense to you but this is just the
result of the survey, so some of the answers are subjective so this does not necessarily show objective dif-
ference between the different countries. But what | wanted to show you is that in each country, over the
years, the closeness of industry-university is increasing. In Malaysia, Singapore, Korea and Taiwan, they
have keen interest and deep awareness.

Similar status is something that we JICA found through our surveys in order to form the activities plan
for the next phase of cooperation project called AUN/SEED-Net, which the director of MEXT also referred
to in his speech. In this survey, we researched how universities in ASEAN are working with industry.

Slides 11 and 12 show the results. For example, University of Malaya, Chulalongkorn University in
Thailand, in order to work with industry, there is a specific organization established. The consulting de-
partments or Intellectual Property Association, these are all university internal organizations, and they have
qualified people assigned so that they can do joint research with industry or provide consulting services to
the industry. They are doing this in a systematic manner as you can see from this table.

I previously presented the result of the survey to prepare the third phase of the AUN/SEED-Net project.
The result was about how ASEAN engineering universities established organizations and conducted activi-
ties to collaborate with industry. We also conducted the survey with industry, that is, with about 100 local
and Japanese owned companies in each of Thailand, Indonesia and Vietnam. We asked industry about their
current status of collaboration with universities and expectations for prospective collaboration in five years.

Slide 13 presents the result from Thailand. Major areas are research, human resources development in-
cluding students and others. More specifically, those are the items such as the creation of technological
seeds, or joint research and students, human resources development, interns and others. In Thailand, the
blue bar shows the current status. In the human resource development, the activities are most active and
to some extent technological partnership and alliance has been made but there is even more expectation
from the industry. The companies are evenly divided between local companies and Japanese companies,
and they do have expectation for closer relationship.

Slide 14 shows the results from Indonesia. Of course, the number is much smaller compared to Thai-
land. Well, the current status is quite delayed in Indonesia compared to Thailand but expectation is high.
In education, it is still ahead. On the top research area, the current status is not getting as far but their ex-
pectation is quite high.

In Vietnam, the current status is much delayed but expectation is much higher than that of Indonesia.

This is just a subjective response so you cannot make judgment just based on this but you can see how
high the expectations are from the companies on U-I linkage. JICA is providing support for U-I linkage in
developing countries, so based on this, U-1 linkage is one the priorities for us.

Slide 17 shows the locations of JICA projects in the field of higher engineering education development.
The ones that are indicated in red are of U-1 linkage nature. Some of them actually will be introduced as
case studies in the following presentations of today’s forum.

Now, last but not least, | would like to just give you my observations about U-I linkage for developing
countries.

The first one is that in order to have productive U-I linkage, basic research capability of the universities
in developing countries should be essential.  Of course, countries are varied, but universities in one coun-
try are varied also in terms of their capability. So as a university, you have to have basic research and
educational capability, only after that can you take part in U-I partnership. If you are not ready in terms of
capability and you try to do U-1 linkage, you will not be able to play the role that is expected of you. So
the support for the training is first and foremost important.

Secondly, the status of economy and status of each of the universities is varied, so there should be vari-
ous forms of U-I linkage. In Japan, universities have high level of research capability, so professors from
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Japanese and local universities are working together. When a university professor and | visited a university
in a developing country, the university evaluated machines and materials at the request of private compa-
nies. Research equipments applicable to evaluation were available in the university. Measurements of the
hardness and intensity of materials were regularly conducted, and the university issued certificates at the
request of private companies. The professor said that the evaluation should be done by the scale inspection
offices, not by university. He emphasized that universities have to concentrate on creative research.

But this is one of the forms of U-I linkage. By having communication with the industry, even through
such a project, it could be useful for universities that are still young and not so mature. In various status
of developing countries, you have to have open mind and open to various forms of U-I linkage.

Thirdly, if you think about U-I linkage, you just think about universities and companies, but in develop-
ing countries, some countries do not have such industries developed yet. | talked about the R&D expenses
as percentage of GDP in each of the countries, and in the R&D expenses, the private sector representation,
in other words, private companies that are paying for the 80% of the total R&D expenses in Japan, so 80%
is actually conducted by private companies in Japan.

But totally reverse is true with developing countries. If you look at Asia, more than 50% is paid for by
China, Singapore, Philippines, Korea, and Japan. Of all the other Asian countries, it is less than 50% and
in many of the countries it is only 10% or 20% that is being paid by private sector. Then, who is picking
up the tab? That is the government or donor organizations are providing funding.

Of course, we are talking about U-1-G as well, but universities and local communities and also you can
also have linkage with local governments in developing countries. It is not just universities and private
companies only in developing countries.

Last but not least, to change the subject slightly, if you focus on Japan you have to bear in mind the
linkage with universities and companies in Japan as well. U-I-G linkage is being talked about in develop-
ing countries because economic activities and activities in universities are being globalized but that is also
true in Japan. If you look at U-I-G, is Japan really ahead or is developing country ahead? It is because
developing countries are quite varied and their level is also different.

In this global arena, there is competition, so Japanese universities and companies are in direct competi-
tion with their counterparts in developing countries. So, Japanese companies have to figure out how they
can work with universities in developing countries or Japanese universities have to figure out how to work
with companies in developing countries. This cross-border U-1-G is something that we need to consider
and that is what I strongly feel about when | am engaged in OAD activities.

Slides 19 and 20 are just supplementary ones. | am sure you all know this, but this is related to my last
point in Slide 2. From ASEAN perspective, the main trade partners have changed during 1980s. Japan
represented about 1/4 of the trade with ASEAN, but it is now being reduced down to 10%. Intra-ASEAN
trade is 1/4. China used to be less than 2% but now more than 11%. This shows exactly how the indus-
try is and this is something that we as Japanese have to bear in mind, and Japanese companies and universi-
ties have to work out how to work with other companies and universities in other countries to achieve co-
existence and co-prosperity.

This is the last slide, the number of overseas subsidiaries by Japanese companies and number of produc-
tion bases overseas. In China, the growth rate is highest, this is followed by ASEAN, so there is a close
relationship. U-I-G linkage that is being supported by Japan should be done with linkage with universities
and companies in Japan in mind and that is what we would like to do at JICA.

Thank you.

*Note: The original speech was made in Japanese, and this English translation is for reference.
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Lecture 1: Transcript

University-Industry-Government Linkage*

Naohiro Hozumi

Director, International Cooperation Center for Engineering Education Development

Toyohashi University of Technology

Thank you very much for the introduction. My name is Hozumi from Toyohashi University of Tech-
nology. As | was introduced, | would like to talk about the U-I-G linkage, what we are doing and how we
are supporting developing countries.

Briefly, 1 would like to introduce our university. Toyohashi University of Technology is in Toyohashi,
founded in 1976. We have more than 2,000 students and the focus is technology. It is a small university,
but, 10% of students are international students. Historically, we have been doing a lot of international
cooperation activities.

Another characteristic is that we are technology oriented, so we are proud of — our vision is to master
technology and create technology. A lot of students come from technical college, “KOSEN” and they
learn basics at KOSEN, then come to our university and learn basic subject and do research. We do have
internship, and we have a Master course and also Doctor course. We have the positive spiral education.

Now, first | would like to talk about U-1-G linkage in Japan, the university, industry, and government
linkage. This is based on my understanding.

First of all, from the university side, university became an independent corporation. Because of that,
the financial support was reduced. However, we had to enhance the research-oriented education because
of this system change. So, we have been exploring the possibility of doing something with industry.

From the industry side, they are facing the economical liberalization, and they have to reduce cost for the
research. Also, industry does not have the resource and time to do the basic research, and they have to
reduce their human cost. Therefore, they have become incentivized to collaborate with university.

So, globalization is the reason for both changes. Now, it is very important for university and industry to
collaborate together.

This is U-I-G linkage in the milestone activities happening in Japan. MEXT and METI both have a
Cluster policy that became active from around the year 2000 and also university became an independent
corporation. In line with that, university started activities like establishment of TLO. So, the year 2005
was the epoch-making year.

This is the progress and outcome of U-I linkage. The source of this information is Japanese Cabinet
Office. After year 2000, the collaborative research of national university cooperation has been increasing.
In year 2007, it has become stable.

In terms of venture business, we did not have that in year 1990. However, that increased after year
2000. So, this really matches with the policy change.

Now there are basic researches by university in different areas. You might wonder how these research-
es are applied. However, it is very easy to understand the examples. This is a pair of glasses with filter
developed by Professor Shigeki Nakauchi of Toyohashi University of Technology to experience how col-
or-blind people see the colors. If you wear this, you see the world as a person with color defect. If one
can understand how diminished color appears, then he/she can design maps, display panels, and even traffic
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lights which are universal to all people. So, this is very useful to design colored items. This is very easy
to understand.  Of course, the analysis requires very complicated technology, but the purpose is very clear.

This is a project that I am involved in, using ultrasonic sound wave to observe the tumor cell. Because
if the optical light is used, staining is necessary, however, ultrasound can differentiate soft parts and solid
parts without staining.  This system is already being built. This is the fruit of the university and industry
linkage.

These researches are done with the collaboration with the nearby enterprises and we receive support
from Japanese government, from Aichi prefecture and from Toyohashi city and also we are collaborating
with a medical university or with hospitals. We do have “Science Create,” which is the organization to do
the coordination that is enterprise which is helping us.  So, this is very clear structure.

Why do we need government on top of U-I linkage, government including both national government and
local municipal government? The reason is because we are in a globalized world, we have to face a lot of
competitors and also we need to activate each vision. To do that again government support is necessary
and regional innovation is another reason.

That is one thing that | try not to forget all the time, we always have to include students. And also it is
necessary for the students. The students can broaden their horizons with these U-I-G activities. Also
these students tend to focus on lab research, so this kind of activity is very useful.

However, students have to learn basic research, so if the U-I-G research only requires them to do just the
work, tasks, that does not accumulate their knowledge and that is not going to be the educational experi-
ence. We have to make sure that the students need to acquire and apply fundamentals. They are un-
cooked food, meaning they are raw food, they observe everything, but we have to make sure that they are
not spoilt in any way, and they only have short time, so you have to make sure that students are using the
time in a very good way.

Now, in Japan, U-I-G linkage is working well. Now, we are trying to expand this or export this to de-
veloping countries.  Now, | would like to talk about that topic.

This is the history of international cooperation for the enhancement of higher education. In the past, we
provided education for degrees and equipments, and also we helped to develop curriculum that is some-
thing that we are still doing.  So, this is a conventional international cooperation.

But now globalization and university autonomy are happening in developing countries. Therefore, we
have to make sure that teaching staff is improving, and also to produce very innovative universities and
sustainability is necessary. Therefore, in developing countries, the U-1-G linkage is one of their big inter-
ests right now.

These are our major ICCEED cooperation activities. These are our ICCEED projects. After year
2005, these red bars indicate international U-1-G linkage projects. Now, U-1-G really meets some of the
people’s needs.

However, it does not necessarily mean that we do not have any issues or challenges. First of all, we
have to have the structure for the U-I-G cooperation. We have to make sure that this U-1-G cooperation
and the necessity of it is recognized by the university and the community. We have to have a resource, the
capability, the facility, and fund, but on top of that, the most important thing is human resource develop-
ment.

ICCEED, in last several years conducted projects which are listed up on the right hand side. The first
one is the Vietnam project.  This will be introduced by Dr. Usagawa and Dr. Tuan later. The next one is
the MEXT International Cooperation, and this is going to be introduced by Dr. Attalage. The third one is
the coordination so this relates to human resource development. The last one is about the next phase of the
AUN/SEED-Net project that | am going to touch upon in this presentation.
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I would like to skip the first one because this is the case of Vietnam which will be mentioned later and
the time is restricted.

The second one is Sri Lanka, which will be also introduced later.

Now | would like to talk about the JICA group training for U-1-G coordinator. That was held for six
years, from the year 2007 to year 2012. This is training for government officials doing the U-1-G section
from many different countries and also university staff in U-I-G section. Normally, we have 10 people
from several countries. In this year, 10 people from 7 countries attended to the training.

First we provide lecture for them to understand the concept of U-I-G, and lecture for technology transfer.
And we talk about equipment.  Also we used the case study such as University of Moratuwa, which is the
case of Dr. Attalage.

This training also has a session for practice. Actual company visit to do seeds-needs matching and this
matching result will be brought back to university and actions discussed with university professors. And
last but not the least, action plan is being formulated. This is 40-day training.

This is the coverage chart of the course to show resources provided by university and places being spent
or used. We have many different experts to talk about that. My name appears in this slide. | focus on en-
terprise and resources and we link them together. That is the case study that I am in charge of.

As | said earlier, there is a coordination company called Science Create. They do coordination, incuba-
tion or consultation. We ask them to talk about challenges. There is a university in Japan and also de-
veloping countries. This structure is supported by government, and the coordinator is a big help to link
these three parties. This coordinator should be the most important pillar in this indus-
try-university-government linkage.

"Needs-Seeds Matching’ is a very specific session. For example, this is an automation company. We
visited them, and they are trying to organize mechanical parts. They would like to recognize components
automatically to reject if the components have some defect that come in a production line.

The concept is very simple. The CCD camera can be used. However, this company requires is a
quicker and more inexpensive process to reject defects, so we have to be very logical to determine which
functions of CCD camera are unnecessary and necessary.

We also visited a food manufacturing company. Ultrasound equipment can be used to reject some of
the contaminated food, but the ultrasonic equipment is very expensive. Therefore, | talked to the profes-
sor and staff of the university about the required speed and required size of contamination to be detected.
We discussed, and after that we brought that back to the company and received evaluation.

I would like to talk about action plan after 40-day training. They go back home and we ask them to
think what are the action plans after they went home. First is the presentation, this is quite symbolic but
there is a barrier, or U-1-G linkage needs to be taken care of by myself and | am here. This is quite sym-
bolic but after that, somewhat detailed specific example come that some of the person wants to establish a
U-1-G center, or create awareness of U-I-G or establish the research database. | think the U-I-G center
could be our coordination center.  You know that this trainee, after go back home, wanted to talk to bosses
to increase a little bit their awareness in their country.

Sometimes, we make follow-up investments. Actually, these trainees need to write down the follow-up
report, and there is a very good outcome which is, we have a collaboration network with Egypt, India, and
Sri Lanka and some of the countries like Brazil, they developed university-industry coordinator cultivation
program.

| talked about the ASEAN university network project, AUN/SEED-Net. There are two phases; Phase
one and Phase two are completed. Improvement of engineering education quality was one of the themes
so we asked the people to study in Japan to receive educational degree. And phase three is supposed to
happen. The important keyword in the phase is research capability and the U-I-G linkage.
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Another perspective is how Japanese industry is involved in U-I-G linkage overseas. This is a very dif-
ficult question because industry in overseas countries can accept Japanese student as an internship, but as
one of U-1-G linkage. Also, they use university in developing countries as one of the branch base. It
says in real the U-1-G linkage. That means that the university and local industry will help together and
cooperate together to do something.  This is ideal.

In Japan, for example, we can accept foreign students who do their internship in Japan. They will feel
familiar with Japan and become fan of Japan. | think these second effects important. Also, we can ask
seminars of these training activities, the people who attend seminars are very good and also talented people,
so it is very important to form network with these people and use that as a very important part of network
when you would like to go overseas.

This is a summary. In Japan, U-1-G linkage is quite successful. ~ As a result, we do have regional acti-
vation and regional innovation. From the situation, | believe that this U-1-G linkage can be exported to
other countries, but to do that, coordinator plays a very important role. Therefore, we need to cultivate the
human talent by providing seminars to these coordinators.

Even after next fiscal year, we would like to continue these activities, particularly for the activities which
can help regional innovation with the U-1-G linkage as a core. We plan to provide training course to
promote regional development and innovation.

Thank you very much.

*Note: The original speech was made in Japanese, and this English translation is for reference.

-63-



Lecture 2: Transcript

JICA Technical Cooperation Projects concerning Research
Activities of Graduate Schools and their Impact to
University-Industry-Government Linkage
—Examples in Vietham and Indonesia—*

Tsuyoshi Usagawa
Professor, Graduate School of Science and Technology

Kumamoto University

Good afternoon. | am Usagawa from Kumamoto University, and have been a visiting professor of
Toyohashi University of Technology (TUT) for almost three years.

I would like to introduce our activities in Vietnam and Indonesia through projects by Japan International
Cooperation Agency (JICA), and also would like to explain how we connect university to industry and
government in the activities.

As the title of today’s open forum indicates, every region in Japan has conducted various activities as na-
tional commitments for linkages among university, industry, and government (U-1-G linkage) for nearly 20
years. These activities have been made under the supervision by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT). | have been engaged in some of the activities related to international
cooperation. When | look back to our activities in Indonesia and Vietnam, although my experience is lim-
ited, | feel that these countries sometimes take the same steps as Japan and that they need a trick or produce
a new result in different circumstances. | would like to share my view as a project member in a university
in Japan. | expect that the next speaker Dr. Tuan will explain his activities through his view on the project
from Vietnam side.

The main issue of my talk is how to encourage education in Master’s course of universities. | feel that it
is necessary to establish an environment for basic skills. This coincides what Ms. Kayashima indicated in
her keynote speech. We primarily concerned about it in our activities. | would like to explain about it a lit-
tle bit. The two countries share several issues, and there are some differences between them. My talk will
include these issues.

Our activities started in Indonesia. Before joining a project at Sepuluh Nopember Institute of Technology
(Institut Teknologi Sepuluh Nopember in Indonesian, ITS), departments of both ITS and our university
signed a memorandum of understanding in June, 2005. Dr. Mohammad Nuh, the rector of ITS at that time
visited our university. We then had an opportunity to join the project for strengthening of polytechnic edu-
cation in electric-related technology (SPEET) by JICA to support Electronic Engineering Polytechnic In-
stitute of Surabaya (EEPIS, also called Politeknik Elektronika Negeri Surabaya (PENS) in Indonesian),
which TUT has supported since 2010. We discussed issues on intellectual property, and our member gave a
lecture on intellectual property there. JICA published a CD-ROM containing video of the lecture, and the
video in the CD-ROM was used in various occasions.

We then started the 48-month project in 2006. A target of the project is educational program in Master’s
course. The project supported research and education in research groups based on research laboratories,
which was mentioned earlier as “lab-based education” in the previous talk. We enhanced educational pro-
grams in Master’s course because these research groups would surely become the strength of the university
when it responds to needs in the society.
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Another target of the project was to support the eastern part of Indonesia because the part was relatively
underdeveloped. We worked with ITS which has to support the eastern part of the country as a national
mission. Since we participated in the project under the national flag, we enhanced U-I-G linkages between
Indonesia and Japanese companies.

Here are some snapshots. A person in the center of a slide (unavailable in printed form) is Dr. Moham-
mad Nuh, who was the rector of ITS at the time. He is now served as Minister of Education and Culture.
Another person next to him on the right is Dr. Satryo Soemantri who was the Director General of Higher
Education at the Ministry of National Education at the time. He has been a visiting professor of TUT, and
supported our activities in Indonesia.

This photograph was taken when we visited Sam Ratulangi University, a national university in North
Sulawesi, which is near the border with the Philippines. This lady was the dean of the university at the time.
She and Dr. Satryo know each other very well because they went to the same school. We then continued to
collaborate with her in various ways.

Our activities were conducted as our university’s project. So, of course, they have academic expertise,
but another resource of the university is young students. This photograph in a slide (unavailable in printed
form) was taken at an event organized by Kumamoto University in Surabaya when each of Indonesian and
Japanese students in universities presented his/her study in a poster session. The students in both countries
enjoyed the three-day event, and missed each other at the end. They made close relationships through ex-
plaining their own work to others as junior researchers. So, they were not just friends, but deepened friend-
ship by discussion.

In 2006, we firstly had to promote our activities to enhance education in Master’s course by lab-based
education. We explained targets of our activities to academic staff as follows (Slide 5): Each lab of a pro-
fessor is like a small company where its president is responsible to everything including what topic is stud-
ied, how to raise research funds, and how to manage intellectual properties. The professor also has to men-
tally and specifically support students to contribute to society in future. Running a laboratory by a professor
is like managing a company by a president or an executive director.

Slides 6 and 7 were used to show differences of universities in Indonesia and Japan. The chart in Slide 6
represents rates of students to enter graduate schools in Japan. The leftmost box indicates bachelor students,
who are assigned to laboratories in their third or fourth year. Around 60 percent to 80 percent of the stu-
dents enter Master’s course in national universities. At the time, | wrote “more than 50 percent” as a lower
estimate, but there are more. Around 10 percent or less enter the doctoral course. A laboratory consists of
senior students, graduate students in Master’s and doctoral courses, post-doctoral researchers, and academic
staff.

At ITS in 2006, only five percent or less of its undergraduate students entered its Master's courses.
Moreover, some of them are part-time students entering from workforce, unable to study as full-time stu-
dents. Only one percent or less entered its doctoral course. The rate is quite low because there were some
departments without their doctor courses. Research with undergraduate students has to be interrupted in a
year even if the research is jointly conducted with a company or supported by a fund. The professors un-
derstood that it is indispensable to enhance education in Master’s course.

Another difference is that Master’s course in ITS focused coursework than research activities (Slide 8).
For example, it is not mandatory for students in Master’s course to present research results in Indonesia and
overseas. Students were able to receive Master’s degree by taking credits and publishing some papers at the
time. We suggested that research activities in Master’s course be weighted more. On the other hand, heavy
research activities and weak coursework in Master’s course in Japan were criticized at the same time. We
told the criticism and proceeded discussion.
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Slide 9 was shown to lecturers of ITS to emphasize that the key issue is time management. We said that
you will never find any position if you cannot produce any research results. There were clear-cut rules for
promotion in the Indonesian universities. Publications and patents were clearly part of the criteria, so if you
do not write papers then the rules will never allow you to become a professor. This provocative wording
was effective to let them accept what we meant.

As | mentioned earlier, Surabaya is located east of Java Island and the capital city Jakarta is in the west-
ern side. Bandung Institute of Technology (ITB), where TUT had an office, is Indonesia’s top technology
institute. ITB provided support to the western side, and ITS as another institute of technology provided
support to the eastern part. At the beginning of the project, we connected several universities including a
university in Papua province, a university in Northern Sulawesi which is close to the border with the Phil-
ippines, a university in West Timor, and a university in Lombok Island (Slide 10).

In the project, students and faculty members in Indonesia visited our university, and students and faculty
members of Japanese side visited universities in Indonesia. This JICA project was completed in March,
2010. At that time, we already opened a liaison office in ITS like one of TUT in ITB. We then started an-
other activity to maintain relationships after the project was over. We continued a short-term exchange
program supported by Japan Student Service Organization (JASSO), and Kumamoto University accepted
students supported by scholarships of the Directorate General of Higher Education (abbreviated as DIKTI
in Indonesian). Joint research activities were also continued. Double degree program was also started
between Kumamoto University and ITS.

These activities were well recognized, and the second phase of the JICA project named PREDICT?2 was
conducted from January this year.

Let’s move on to another case, a project in Vietnam. The “Doi Moi” policy provided improvement in
quantity and quality of higher education to satisfy the country’s needs. The first phase aimed to strengthen
university in terms of needs of the country’s social and economic development. In my understanding, the
phase was conducted mainly by members of TUT.

The framework of the project was established in 2005, and the project was started in 2006, and continued
till January, 2009. The activities included research, education, and technology development which fit needs
in the local community where the technology can be transferred to the local community. Furthermore, the
project planned collaboration with Japan. Through the project, the progress of higher education in Vietnam
and the development around Southern Vietnam were expected.

The terminal evaluation of the first phase observed University-Community (U-C) linkages (or Universi-
ty-Industry (U-1) linkages). In fact, the U-C linkages mean University-Industry-Government linkages be-
cause the government of Vietnam is quite influential. The first phase conducted research and development,
and organized workshops to promote the research and development. TUT was the core of the activities.
Because TUT also worked for the AUN/SEED-Net project with several universities such as Kagoshima
University, the universities were involved in the activities.

In the meanwhile, what should be done in the next phase was discussed. Ho Chi Minh City University of
Technology (HCMUT) was supposed and wanted to be the leading higher education and research institu-
tion, that is, a research university.

At that time, normally it is TUT that was to submit a proposal for the second phase, but we, Kumamoto
University, prepared and submitted the proposal.

When it was on holiday for Tet and university was closed and nobody was there in town. We visited the
next speaker Professor Tuan on the holiday, but he was very kind to welcome me. We talked over coffee he
treated, and exchanged ideas for the second phase. Professor Phong, another core person of the project,
joined the discussion, and then the plan of the second phase was finalized.
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I clearly remember that Prof. Phong and | entered the campus to feel the atmosphere, and that we dis-
cussed what can be done and which direction is desirable in the project where all the room was closed.

Slide 15 describes the project objectives and outputs which were given to us. As | may repeat but one of
the outputs is to strengthen Master’s course program, that is, activities for strong research-based education
(RBE). The activities affected capacity building for research and development and strengthened U-I-G
linkages. Therefore, HCMUT took a hub role of the linkages. The project was designed for these activities
and benefits for local developments. The local community was clearly recognized. The office for the pro-
ject just closed on the 14th of this month, and we are now completing the second phase of the project.

In the framework, the potential of HCMUT for regional development is research and developments
based on regional needs. The foundation of the research and development is supported by research teams
and research-based education (RBE). That is, RBE is the key components in our activities.

In three batches in three and a half years, we selected 35 model laboratories. We created guidelines for
RBE, and brushed them up every year. We updated the guidelines with HCMUT to make them as templates
for RBE in HCMUT and other higher education institutions in Vietnam.

Of course, just putting guidelines is not enough, so we did monitoring of RBE. The results of the moni-
toring were quite informative in revising the guidelines. HCMUT was then encouraging students in Mas-
ter’s course to join groups for RBE.

All of the students in Master’s course in Japan take RBE, but a certain number of students in HCMUT
and ITS do not. These universities have a very large number of part time students. We, Japanese universi-
ties are supported by MEXT, and each student is financially supported for research. In Indonesia and in
HCMUT, there is no budget for research activities by students. Then, students have to pay for research un-
less any researcher in a group received a research grant. That is, encouraging students to join Master’s
course is equivalent to providing research grants for the students. It is not easy, but HCMUT accomplished
it.

Then, HCMUT is now well recognized as a leading university in Vietnam as well as Southern Vietnam.

This is one of the evidences. Slide 18 shows the number of new students in each year in Master’s course
in Ho Chi Minh City University of Technology. At the beginning of the project, the number was only 800,
but now it is over 1,300. The left rectangle is for the first phase, and the number was significantly increased
in 2009. | guess that is because of activities by TUT and other universities. In the second phase, the number
was constantly increased. The bottom chart explains the percentages of RBE students, who are able to fund
their research grant by themselves. The percentages do not show significant increase, but the absolute
number of RBE students is increased due to the increase of the total number of students.

These increases are quite important. As Ms. Kayashima said, the foundation is indispensable for U-C
linkage or U-I-G linkage. Ho Chi Minh City University of Technology actively joined the project such as
securing the financial resource by itself, and these efforts resulted in the increased numbers.

I would like to show you Slide 23. Students look very happy, that is an extremely good outcome of RBE
and that is the most important outcome, because these young people will play significant roles in the next
generation. If they are not happy through our project, we cannot say our project is successful.

When we organized an event for Japanese and Vietnamese students in Hanoi, a student from Japan in a
wheelchair presented his work in a poster session, and students from Vietnam actually sat down for eye
contact, and asked questions to him.

We had the award ceremony in the event. Students and lecturers selected awarded papers, and the paper
by the Japanese student was awarded. These four people from the left are on the Vietnam side. As organ-
ization, Ho Chi Minh City University of Technology had the largest number of awardees.

Prof. Phong led 11 students from Ho Chi Minh City University of Technology to Hanoi to join the event.
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I think that academic cooperation in these activities must be inevitably group-based cooperation. Aca-
demic cooperation works only when a lab in a university conducts research with or funded by a company.
Cooperation with other universities and companies overseas are also indispensable. Ho Chi Minh City
University of Technology has started cooperation with three Japanese companies in various ways.

It is a fundamental key issue to raise external funds. As Ms. Kayashima analyzed and pointed out, we
raised funds from various resources including province, the national government, and other countries be-
cause private sectors sometimes may not afford research funds for universities. In the Collaborative Re-
search Program with Industry (CRI) of the AUN/SEED-Net project, Ho Chi Minh City University of
Technology sent five applications which require 20 percent of the fund in advance from a private sector,
and two of them were accepted. Also, four proposals by HCMUT for special research programs of the
AUN/SEED-Net were also accepted.

In my impression, one of the necessary conditions for research universities is a graduate school. Doing
proper education in Master’s and doctoral courses make a university a research university, and then the
education supports University-Industry-Government linkages. It is a key to support for basics and applica-
tions.

Taking it into account, | think it necessary to support and enhance graduate schools. | feel mutual inter-
action in student-level and university-level between Japan and Vietnam is quite beneficial for universities
in Japan. Students studied in Japan can understand situations and students in Indonesia and Vietnam, and it
will definitely be a big plus if the Japanese students work abroad in a different culture. The Japanese stu-
dents have wider perspectives than other Japanese students who study only in Japan and take Japanese rules
for granted.

Lab-based education (LBE) and research-based education (RBE) are undoubtedly beneficial for target
universities and communities. Also, | feel through activities for lab-based education (LBE) and re-
search-based education (RBE) that the activities brought us good positive feedbacks to make us reconsider
what higher education in Japan should be. We appreciate the opportunity for the projects.

Thank you very much.

*Note: The original speech was made in Japanese, and this English translation is for reference.
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Lecture 3: Transcript

International Cooperation for Establishing and Enhancing
University-Industry-Government Linkage —Case of Viethnam

Phan Dinh Tuan
Vice Rector

Ho Chi Minh City University of Technology — VNU-Hochiminh, Vietham

Good afternoon everyone. My name is Phan Dinh Tuan, Vice Rector of Ho Chi Minh City University of
Technology. Thank you very much for giving me a chance to be here to talk about the international cooper-
ation for establishing and enhancing University-Industry-Government linkage.

My talk will be focused on three things. First, the University-Industry-Government linkage and engi-
neering education as “the must” for international cooperation and also for universities which want to de-
velop. Second, | would like to talk about our achievements through the technical cooperation project
supported by JICA and Japanese supporting universities, | mean these coordinating universities, Toyohashi
University of Technology and Kumamoto University as coordinating universities for these projects, Phase
1 and Phase 2 and other 14 supporting universities under the JICA AUN/SEED-Net project. Finally, |
would like to talk a little about the leading role of ICCEED in TUT in future activities.

First, about the JICA projects supported to our university, | would like to inform you that our govern-
ment has a policy to improve the quality of higher education. Nowadays, many communities complain
about higher education quality and it is our duty to improve it in any ways. The second one is the universi-
ty’s contribution to the country’s social and economic development. It is also a big issue because many
universities neglect these roles in their development. And for our universities, university-community link-
age is one of the key points for responding to the socio-economic needs of the country. Based on that con-
cept, the JICA project was launched with the support from TUT in Phase 1 and Kumamoto University in
Phase 2.

About the Phase 1 project from 2006 to 2009, it was our target to carry out research and technology de-
velopment to meet the local needs, and we have to transfer the developed technologies to the locals and
received technical assistance from Japan. Come back to the question from the professor from the previous
presentation, the local community in this project meant on the aspect of the local provinces around — in our
case in the South of Vietnam, and on the aspect of agricultural, industrial, and environmental issues of the
provinces. Based on this project, we expected that we could improve our quality of higher education, espe-
cially in the field of engineering and we contributed a part to the regional development.

Here were some activities in the phase 1 of the project. First, we identified and analyzed local needs for
each field of development. Based on that, four pilot projects have been chosen. First pilot project was about
cacao fermentation. It was our government effort to bring the cacao trees from outside to be planted in Vi-
etnam. With some projects funded by World Bank and the US government, cacao plant could survive in our
country, but it was time to develop the technology to use these cacao fruits, and that was why one pilot
project has been chosen.

The second one was the fishery industry in Vietnam. Together with rice production, fish industry has
developed and we exported much fish to Japan, US and Europe. But labors for these factories were mainly
women, and they have to work in very, very cold conditions in Vietnam, which was normally 35 °C, but
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those ladies have to work in about 0 - 5 °C. It was really heavy work. It was our duty to develop the fillet
cutting machines for these products.

Another pilot project was the Melaleuca essential oil and activated carbon. This kind of tea tree has been
planted in Vietnam from Australia. It is only oil that can be used for children and it has very valuable and
pharmaceutical characteristics. It was our duty to extract and purify this kind of essential oil and use the
remaining of the wood for industrial use so that we developed the technology for essential oil extraction,
purification and developed some products and also used this wood for activated carbon. These kinds of
products have received interest from some Japanese companies.

Based on the fishery industry, a big issue came from this cultivated environment and it was again our
duty to purify the aquaculture environment for repeating this source of water. These four pilot projects have
been done through three years to develop the industrial sector in An Giang and Tien Giang province in the
southern part of Vietnam, in the Mekong River Delta.

At that time, we received supports from TUT to send Mr. Kiyohiko Kuroda, who was a staff of MEXT,
to come to our university and also other staffs from JICA.

Now, with this project, we have certified achievements. First, it was based on this approach, we could
improve our university to establish systematically the university-community linkage, and we could find the
method for R&D to satisfy practical issues coming from the local government, and we increased our capa-
bility to organize international, regional, and national workshops or conferences to promote research activ-
ity in the university.

And also based on this project, we have set up an improved cooperation with TUT as a supporting uni-
versity in this area. TUT professors have been dispatched as key experts for all research activities. This
slide shows the names of the professors who were involved deeply in our research. Also, we expanded the
cooperation in graduate training outside of the project to promote training programs.

Based on these achievements, JICA decided to support our university in the second phase from 2009 to
2012. The target of this second phase of the project was to improve education and R&D capacity of our
university for promotion of the university-community linkage.

In this second phase, we would like to have the Master’s course program transferred to research-based
education to improve the quality of training in our university, and also to strengthen the research and de-
velopment capacity for our university-community linkage, and our university has hub role for universi-
ty-community linkage in the southern part of Vietnam, and also it was our duty to make the activity for
local development to be recognized.

It was the basic strategy of what we called SUPREM (Strengthen University Project of Research-based
Education Model) project. In the first phase, it was the first time we received supports from JICA in the
form of a project so that we simply called it JICA project, but in the second phase we gave it a name as
SUPREM to distinguish it from the first one. The concept of this second phase has been explained by Pro-
fessor Usagawa.

Here was an example where we used the agriculture and fishery waste to produce value-added products
to the industry. Here was a picture where we used basa fish as a waste to produce collagen which could be
used in cosmetic and pharmaceutical applications.

This was the project approach. Also, it was partly explained by Professor Usagawa, may | save time by
skipping it?

So, this was the implementation structure of the second phase of the project. The basic concept was that
we have target provinces. In this case, we had communities, local universities which needed to be helped,
and also local industries. From these, we received the real needs for the research work and we carried out
this need survey and based on the offices of R&D of the domestic provinces and office of External Rela-
tions of the university, then we could carry out the research-based education to parallely satisfy the demand
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of the scientific research in the province, but also we combined it to give research item for our Master stu-
dents. Based on that, we could finish the researches for the local communities but also, we could come up
with dissertation of the Master students. Besides we have received support from the JICA team, these guys
from Kumamoto University, from Toyohashi University of Technology and also from other universities in
the JICA AUN/SEED-Net project from Southeast Asia and also from Japan.

At upper level, we received support from JICA as the representative of Japanese government and from
our government. Also at ministry level, we received supports from Vietnam National University. And
above that we received support from the central government.

In this second phase, we have successfully transformed to the research-based education, we call it RBE
model and here were some concrete achievements. Based on this, we have become the first and only uni-
versity in Vietnam which follows the research-based education. | thought it was a good start for our univer-
sity or other universities in Vietnam to build up our university to become a research university.

And the second, we have strengthened the research capability for this university-community linkage, and
we have established the R&D Promotion Committee at our university to take care of these issues. And also,
we have carried out systematically the mechanism to carry out the Needs Survey not only for these target-
ing provinces but also for all provinces in the southern part of Vietnam. By the way, we have come up with
this mechanism; every year, twice, we carried out Needs Survey from the province, then together with this
scientific committee and with different relating faculties, mechanical, chemical, environmental and so on,
we would feedback to these local communities, which one would be carried out and expected by the uni-
versity to solve the problem, and which sources of funds could be expected from local government, from
central government and so on.

These were joint research activities. Some concrete researches have been explained by Professor
Usagawa but on this, I would like to emphasize that these joint research activities from universities with
local communities, and for each problem of the local communities we requested them to send us local re-
searchers from local universities and some staff from the local scientific management board to join in the
research activities. Based on that, after the successful implementation of the research work, our Master
students could come back to the local province to serve and again this technology could be easily devel-
oped over there by the local people. In that case, our teaching staff could work as a consultant for all these
things.

This was the first time we could do it for the local communities and for the five targeting provinces, and
they felt satisfied with the mechanism. Up till now we have expanded to almost all the provinces of the
southern part of Vietnam.

Based on this phase 2, we have promoted academic cooperation among the higher education and re-
search institute in the south of Vietnam involving in the second phase, not only the local university but also
many research institutions in the area, e.g., from the Vietham Academy of Science and Technology, then
they could join us in supervising the Master students, so that we could use their research facility and expe-
rienced scientists from these research institutes to supervise our students and together with our university,
to help solving the scientific problems from the local communities.

Here were pictures from this second phase of the project, and here was a picture in the final evaluation.
Our project has been highly evaluated by JICA.

We have developed RBE and related activities. We have become the first university to follow this re-
search-based education, and we have organized many workshops and conferences to transfer this experi-
ence to other universities who want to develop the research-based education model in the south of Vietnam.
We also have experience to carry out joint researches with many research institutions through seminars,
workshops, and so on inside or outside of Ho Chi Minh City. We also have carried out the public relations
with local communities and other industrial sectors.
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For expanding research activities as expectation and request from JICA, because of the limitation for this
kind of project in terms of not only the time but also the fund, but JICA and also Japanese taxpayers expect
us to follow this result in such way that it should be maintained sustainably, even after the termination of
the project.

So that for our research-based education model, one of the key points is how we can locate necessary
funds for these research works. We have contacted and have got agreements with local Department of Sci-
ence and Technology of each province, and we could have also the supports from the central government
through Ministry of Science and Technology in the form of NAFOSTED, the fund for the young research-
ers, and other programs. Together with the national programs, we have the AUN/SEED-Net project where
we can have financial supports for the Collaborative Research Program with Industry, which is also key
point for the third phase of this project, the Special Research Program for alumni members, etc. So far,
alumni from our university, one of the only two member institutions from Vietnam joined this
AUN/SEED-Net project have received many research projects from the Program.

May | add something for the research equipment, but in the previous presentation, Usagawa-sensei had
talked about some research agreements with Korean companies, but here | would like to emphasize that
actually based on this kind of model, we have signed agreements with many big companies from outside,
not only Korea, but from other corporations. For example, IBM and Intel from US, and Nidec Corporation
from Japan have also signed agreements with our university and now many other Japanese companies in
Vietnam are discussing with us on that.

With the conclusion of the final evaluation, you can see that our project has been highly evaluated by
JICA. We are now confident to have potential to gradually build up our university to become a research
university and a resource university in the future.

I would like to talk a little about the experience and expectation from ICCEED, where we have the first
initiative for this JICA project. First, | would like to express our special thanks to TUT and ICCEED for all
of their supports which lead to the achievements mentioned above. You could see that, it was ICCEED who
initiated and started coordinating the first phase of JICA project to our university. And based on the collab-
oration in the project, ICCEED has initiated the collaboration between TUT and our university, outside of
the JICA project and developed the Twinning Master Training Program. Based on that, we are sending
many, many Master students to TUT. Most of them, after finishing the Master course, could enter the Ph.D.
programs in TUT or other universities in Japan. The ICCEED has initiated the collaboration with Toyo-
hashi and Aichi industrial sectors, then the TUT Alumni Association has taken part strongly in industrial
sector in Toyohashi and developed some new factories and companies in Vietnam.

ICCEED has helped to initiate collaboration with the Japanese professors. May | take this chance to
name and also to spread out sincere thanks for their very valuable contribution from professors. First Pro-
fessor Kazuo Tsutsumi, not only for our Phase 1 project, but also for the AUN/SEED-Net project, and with
introduction from Professor Tsutsumi, | have contacted with professors from the University of Tokyo.
Based on that, we are able to carry out the JICA JST project for globalization issue to convert agriculture
and biomass to the energy, in a 5-year project. We would like to name Professor Hiroomi Homma for the
development of mechanical engineering in our university, Professor Noriyoshi Kakuta for researches with
activated carbon, petroleum catalysts and with training of many Ph.D. students in our university, and Pro-
fessor Seiji Iwasa for JENESYS program; JENESYS program is another separate program for foreign stu-
dents in TUT in Japan and also based on this program, we can manage to send many talented Master stu-
dents to TUT and also to Japan for further education. Based on that, we have carried out successfully the
Twinning Master Training Program with TUT and other universities in Japan. We also would like to name
Professor Mitsuteru Inoue for the research in the field of Electrical Communication Engineering and Ener-
gy, etc. It is just an example for the contribution of professors from TUT to our collaboration.
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And, based on this collaboration, we have received the support and supervision from ICCEED, which
will continue in future. We also want to have the guidance for the university-industry linkage like the first
presentation by Hozumi-sensei. We hope that this experience would be transferred to Vietnam universities.
We expect also to have further education and research collaboration with TUT and other Japanese universi-
ties because for our university, for our people, Japan is not only a supporter, but as kind of concept, then
everything from Japan is equal to standardized so that it is more than ever, we would like to have your
guidance, experience and consultants to our development, especially in the field of education, to supply
qualified manpower to industry, to development of the country.

For this, I would like to request continue consult to JICA for other new possible JICA projects to im-
prove higher education in Vietnam. We can see that, as a personal opinion, even in the government level,
we have made not so wise and correct decisions in the development of economy of our country, so in the
field of education, a very sensitive area, then — maybe, | do think that consultants from JICA on how to
develop higher education in Vietnam is also important. We hope that further support from JICA is not only
for single university but also for the strategic level. In such meaning, we expect that ICCEED would con-
tinue to take the key factor to Aichi or Toyohashi industry linkage to the Vietnam industry.

With this | finish my presentation. Thank you very much.
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Lecture 4: Transcript

International Cooperation for Strengthening
University-Industry-Government Linkage:
Case of Engineering Education Sri Lanka

Rahula Anura Attalage
Deputy Vice-Chancellor

University of Moratuwa, Sri Lanka

Good afternoon everybody. Distinguished guests, members of ICCEED, members of Toyohashi Uni-
versity of Technology (TUT), at the outset | would like to say that I am very much honored to be invited to
be here at this 11th Open Forum and make a presentation on the topic “International Cooperation for
Strengthening U-1-G Linkage,” taking the engineering education of Sri Lanka as the example. This is
basically the output of the project that my university, University of Moratuwa did with the ICCEED of
TUT with the assistance of the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of
Japan.

The outline; very briefly I will take you through an introduction, and to put the things in perspective,
challenges faced by developing countries in the context of U-I linkages, then getting to the core problem of
Sri Lanka, a few highlights of engineering education of Sri Lanka for you to understand the background of
our situation, then coming to the core element of what we call the MEXT International Cooperation Initia-
tive project or MEXT project, project output and some concluding remarks with lessons learned.

Just a slide to indicate from our perspective, why U-I linkage is important. We know that currently for
developing countries, the competitive use of knowledge is important; therefore, research and engineering
will play a very important role.  In doing so, we need to have a very sound background of science and en-
gineering and research to get this competitive advantage.

U-I linkage can be a very important element in achieving this for engineering education and research,
and then as a mechanism to get the complementing strengths of the university and industry for a common
goal and also to be a form of a fuel to knowledge creation, innovation, and invention. Also, from the uni-
versity perspective, with U-1 link, we can get some experience to the staff to put the teaching and research
and also use their knowledge and skills to get some financial attraction for raising funds.

How is this extended to U-1-G?  Going from U-I to U-I-G, we will incorporate the national dimension,
national perspective into the core problem, and also that will make the policymaker to be a relevant party
involved in decision making. In case of developing countries where the SMEs are dominant, their partic-
ipation into the U-I becomes very important through the mediation of the government because most of the
time their financial strength is not very high, therefore government will provide assistance in forming asso-
ciation and funding. Therefore, government getting into the U-I in the third element is going to be very
important than U-1 alone.

What is the role of international cooperation? | have taken this in two perspectives, from the perspec-
tive of developing countries and perspective of developed countries. From developing countries, as was
highlighted by the previous presentation, the capacity building to enhance the quality of research and also
get some kind of reduced financial burden. Also, same time for developed countries, international coop-
eration means to be able to work with the best students in the developing countries, and also opportunity to
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find certain focus areas in global research where they might not find in their respective countries, and also
leading to new business opportunities.

So, challenges for U-1-G in developing countries; if you see, | have put them in immediate term and long
term. Immediate term is because of their very weak scientific and technological status, currently it is ba-
sically to research for knowhow and skill to adapt the technology, to suit the local conditions but the de-
veloping countries cannot stop at that point. As was seen from the keynote and also from the previous
speakers from Japan, we need to get — developing countries need to have their own science-based technol-
ogy capabilities to be in international competitive scenario and platform; therefore, its need cannot be un-
derestimated.

However, there are three key issues that we find in developing countries; at the moment R&D capabili-
ties are lacking and the industry base is very weak. Therefore, there is no initiation that would take place
so that is a big issue. The second is proper institutional mechanism. This need has not been really fo-
cused. Therefore, the institutions do not see this as an important thing. Government policies, so the third
party government also, most of the time has not recognized this as important, where the reciprocal benefits
can come back to the society.

Here is the case of Sri Lanka to take you through some statistics. Key ones are our population. Our
country is not a very big country. It is a small island, 62,000 km?, with a population of about 20 million.
What is important to see is literacy rate is quite high, about 93%, one of the leading in South Asia. So,
primary and secondary schooling is quite complete, and female literacy is also quite close to the male liter-
acy, which is a distinct feature in the South Asian countries in our case.

One important thing is the contribution to GDP; agriculture 11%, manufacturing 29%, service sector is
dominant, around 60%. But 5 years ago, this was other way, agriculture was about 29%, manufacturing
was about 11%. We had a 30-year long war so there was no focus, there was no specific attention that
could be made, this basically firefighting for survival. But now, since last 5 years, the shift has been in
the opposite direction, so 29% manufacturing, so there is a need for human resource, there is a need for
new knowledge, there is a need for the policies, institutions and mechanisms. And also, importantly, life
expectancy is quite important, so we are heading for an aged population as well.

So, some remarkable figures however, even though the country’s economic status is quite low. This is
engineering education statistics. Engineering education intake from the total admitted for universities is
about 6%, last year’s statistics. Overall admission to universities is quite low, less than 10% of the overall
who qualify to enter universities. So those who qualify, only 10% are taken into the universities and out
of that only 6%, so this 6% of that 10% is the engineering.

Three key universities, Moratuwa where | come from, Peradeniya and Ruhuna, these are the three uni-
versities, so intake total of Engineering is about 1,200 for the whole country.

Engineering education; well, mainly education is state owned, engineering in particular. Some insti-
tutes are there for IT education which are private, — so these are the locations, this small island, this is India.
So, my university is located here, then the other one is University of Peradeniya, so three engineering fac-
ulties run by the state-owned universities, and we also have the open university, which is run on a different
mode, on a distance learning, so they also run an engineering course.

If you look at the current U-I linkage mechanism, they are quite a number but not much effective. All
engineering faculties have University-Industry Interaction Cells to interact with the industry. Then there
is what is called the Engineering Design Center. Then, two boards for academic interactions at depart-
ment level and at faculty level. Moratuwa University exceptionally has a commercial arm called Uni
Consultancy, it is a private company registered under the Companies Act. So, there are several, but the
thing is not very systematic and not very effective.
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No university has got IP office or TLO. In general, Ministry of Higher Education provides the funds
and decides on policies to run universities. Universities have limited autonomy in decision making and
their governing process.

Current issues are more oriented towards intellectual and scholastic achievements rather than skill. ~ So,
there are mainly certificate-awarding oriented, but the things are changing recently. Lack of innovative
R&D culture to create a critical mass, we have not been able to have adequate funds even to start basic
work on research. Lack of knowledge of industry needs, there is not much of industry awareness, about
their needs. Lack of awareness of University seeds, industry does not know what the universities have got.
Weak industry base with low innovative business focus, most of the time the industries are SMEs and they
just do business as usual, survival of the current situation. Low innovative business plan, and lack of fund-
ing, government support, and conductive policies are also current issues.

With that background, with that understanding of what the cross-section of our society, just would like to
go into the MEXT project structure and the output for you to understand where it stands.

MEXT project had four key objectives. To see capacity building of U-I linkage coordinators like what
ICCEED had done for training coordinators, etc.

Then, this is an important element in the MEXT project, establish a focal unit within the existing system,
existing structure, to initiate and manage U-I related activities. As | said, there are so many mechanisms,
but nothing worked quite effectively. So, in the MEXT project, we decided to let us have a focal unit with
all participation, it is a participatory approach, and to initiate and manage U-I linkage activity.

Not only doing that, we initiated monitoring and evaluation mechanism. In our culture, we can initiate
and have a mechanism to monitor and evaluate, but if you do not pay attention, it is going to die off.

And also, finally as the fourth one, we establish or develop sustainable mechanism for fund generation
management, kind of Revolving Research Fund (RRF). You have a model to work with the industry, in-
dustry needs are there, university should initiate some collaboration but there should be money. But at
least, through the project, if we can initiate some fund, revolving fund, this can provide some seed money
for new projects to initiate.  So, these were the key four objectives.

For the Pilot Project Organization Structure, it is like that. This is the Japanese perspective and the
bottom is the Sri Lankan perspective headed by TUT through the ICCEED, of course with the interaction
of the IP office of Japan, to interact with the University of Moratuwa, their counterpart, through the Design
Center of the faculty of engineering, so the project organization structure is TUT will interact with UoM
under the MEXT project, through the interface of ICCEED from Japanese side, TUT side and Design Cen-
ter from the Moratuwa side.  Of course, the Design Center will liaise with the industry and the Chamber of
Industries.

So, this is the Pilot Project Organization Structure and constant interaction between ICCEED and Engi-
neering Design Center (EDC) would be there.  So, all the faculty members liaise the EDC and through this
to the industry. That is how we brought the working platform together.

Here is the Pilot Project Development Methodology. In 2007 fiscal year, we issued a questionnaire
survey with the permission of the Ministry of Industry and Commerce and currently named as Ministry of
Industry and Commerce, at that time, Ministry of Industry only, identified five focus areas in line with the
government policy, level of impact on national economy, and the local resources. The Ministry of Indus-
try has 17 areas, out of which we selected only five based on these criteria. They are textile and apparel,
ceramics, die and moulding, electrical and electronics manufacturing, and tea and rubber, based on the data
of the ministry.

The next aspect was to mobilize the capacity development of the members of the academic staff and the
industry, about the issues of IPR, management of technology and had two seminars, in 2007 and 2008,
within the project period.
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This is a photograph of a seminar on intellectual property rights in 2007 by Professor Kato from IP Of-
fice Japan. W.ith these elements — current status of IPR matters worldwide, typical IPR framework and
their legal aspect, institutional benefits and national benefits, issues and challenges implementing IPR
scheme. It was attended by the members from the engineering faculties, some industries and also some
members from the ministries.

The second seminar was on the technology management. This was done by Professor Sato, dispatched
as Japanese expert through the project and discussed about the issues of U-I collaboration and exampled
from Japan, role of technology management in U-I collaboration, and the role of coordinator. These were
under discussion.

With the capacity building we needed, the second objective was to establish the focal unit. We named
this focal unit as Seed-Need Matching Action Committee, what we coined as SNMAC. It is a unit within
the faculty interacted with the design center to do the initiation, facilitation, monitoring and evaluation.
SNMAC was established under the project for that purpose.

The responsibilities carried out of Seed-Need Matching activity for identifying industry needs by select-
ing the most appropriate seeds. So, if you remember the previous organization structure from the Sri
Lankan side, Engineering Design Center is the unit within the institution. Within that, there is SNMAC
comprised of several members; you will see the composition in next the slide.

The responsibility is to do the correct seed-need matching, then coordinate and initiate the R&D projects
identified through this matching, maintain effective monitoring and evaluation process and communicate
the output of all related activities to ICCEED of TUT during the project period, so it is kind of identifying,
facilitating and M&E.

We consider this item as an important element because if we remember, there were several mechanisms
to interact with the industry but they were on a personal basis, not very systematic, so this formalized the
institutional mechanism of interacting with the industry.

The composition ICCEED - University of Moratuwa liaison member, so institute appointed me as this
liaison member, Director of the Engineering Design Center, Technical Advisor of the Design Center, five
academic staff, as we have identified five focal areas, from those focus areas each academic staff member.
One academic staff member from the Management of Technology, and some invited members of the other
departments who were not falling within the focal areas.

Strength of the SNMAC-based model was that the EDC was the arm to interact with the industry. Mo-
bilizing the multidisciplinary strength of the faculty — rather than individual approach we have multidisci-
plinary. For example, mechanical engineering can collaborate with electronics to make projects of auto-
mation, of control, so several like that.

Enhancing effectiveness of the need identification, more systematic way of need identification like what
the training program showed in the Japanese style, to go to the industry with very prepared plan, with a
questionnaire, identify the needs.

Continuous monitoring of the U-I related activity, better awareness of activities and hence better visibil-
ity, so within the university and outside university, we had a better understanding of activities visibility.

Enhanced seed collaboration rather than individual working, collaboration was together.

Project implementation from the pilot project to U-I-G extension has taken place. This became the
project structure from the university side, the government side, and the industry.

Let us say, typical industries, mainly the SMEs, chamber of industries, some industry associations, that
composed industry set.

From the government side, Ministry, mainly the Ministry of Industry and Commerce, Inventor’s Com-
mission of Sri Lanka, and the Patent Office, partners and the National Science Foundation, it is the institute
under the Ministry which currently is acting as the TLO at a low key. There is no TLO philosophy in Sri
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Lanka so there is only one for the country. This again was recently established emulating as a TLO,
managed by the National Science Foundation under the ministry. So, that is the government component.
Other universities could work with them.

Then from the university side, Design Center is the entity and SNMAC is the working committee of the
Design Center.  Other departments and other divisions interacted with this SNMAC under the EDC. So,
it came under the faculty of Engineering Dean and the interaction with ICCEED. So, this is the typical
model that was considered.

Project Output. One of the first output which | also consider important, having a SNMAC framework,
individual activities were combined and synergized together.

Then, the second one is train about 9 members under the OJT training, under the JICA Coordinator
Training Program; five faculty members in 2007, two faculty members in 2008, and two faculty members
not under the JICA training program but on a study tour.  So, all together about 9 as OJT program, under
the MEXT project.

There are some photographs when they visited Toyota Automobile Museum in Nagoya.

I think this is the moment when the members presented the action plan to the ICCEED evaluation panel.

The next output is the IP policy for University of Moratuwa. University of Moratuwa was the first
university in Sri Lanka to have IP policy, thanks to the MEXT project. P topic added to the undergradu-
ate curriculum, so it is now being incorporated in undergraduate curriculum, earlier it was not there. IP
Advisory Committee was established by the council of the university to formalize the IP application and IP
application processing. We plan to share the IP experience with other universities in Sri Lanka, There are
15 universities of which we plan to share. We have started having workshops, seminars to highlight this,
already highlighted to the Institution of Engineers and some organizations on request.

Also we established seed-need database under the EDC web, seed data in detail in the internet and indus-
try profiles only within the university information as intranet because of the confidentiality.

Industry visits for need identification, so it was organized planned visit. ~ After the visit, project proposal
to the industry, particular industry including the financial proposer and the contractual conditions are sent,
submitted. IP aspect is also given due consideration.

Project is implemented and monitored by the SNMAC committee.

Revolving Research Fund from the contract amount 5 to 10% each project, depending on their desire,
depending on their capability would contribute to this Revolving Research Fund and this fund is maintained
under the EDC as a separate fund to provide any seed money for future project initiation.

IP Advisory Committee’s activity. University appointed the IP Advisory Committee, applications,
main task is to examine the applications by a subcommittee based on the specialty and to decide based on
the potential of commercialization, would advice the university authorities to process the application under
the university’s name. University will process the application based on the recommendation by the advi-
sory committee. IP policy states the formula for sharing profits, if that is the case, if there are earnings
based on the IP right. No IP officer or TLO at present, only the IP Advisory Committee administers this.
But in the future, when the volume increases, university has a plan to establish IP TLO office within the
university premises, depending on the volume.

Currently, about 14 IP applications have been investigated. There are about seven other applications in
the pipeline, and seven have been recommended to be filed and processed. Commercialization policy also
been established in addition to the IP policy, should realize few commercialized products, there has already
been one identified as a potential product for medical rubber gloves. Application has been seriously in-
vestigated to its originality of work with the Rubber Research Institute of Sri Lanka.

Ministry of Industry and Commerce signed MoU with University of Moratuwa to provide initial funds to
establish the first incubator in state university system with the initiation that we had made through the EDC.
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It shows that the ministry is having confidence based on the activities that we had done on U-I and subse-
quently with the industries for which the ministry is the organizing government body. Eight incubator
companies in the Electrical and Electronic technology have engaged with EDC already based on this.

Here are a few projects as examples that | have showed. One is a project to improve the current domestic
refrigerator manufacturing in Sri Lanka. Another one is a project to design and develop automated vacuum
machine to enhance productivity of net manufacturing.

The other project is to improve the crepe rubber processing industry on the Rubber Research Institute.
These are the three examples.

Just to see the mapping between the project organization structure and the project organization structure
for the specific project of the rubber that we had done, this becomes the department of mechanical engi-
neering working with SNMAC. Rubber cluster becomes the industry partner and the Rubber Research
Institute and Industrial Development Board becomes the government partner. So we maintain the same
organizational structure on a project-by-project basis depending on the institutes that are stakeholders.

Project Outputs are the capacity building of U-I linkage coordinators, realization of functional SNMAC
unit, monitoring and evaluation mechanism for U-I related activities, development of sustainable mecha-
nism for generating research fund (RRF), effective multidisciplinary oriented mechanism that brings facul-
ty on to a common platform through a common gate, that is through the SNMAC gate of the EDC, U-I
linkage model for the developing country.

Here are lessons learned in the project. Faculty works more effectively than before. Need of coordi-
nating and implementing arm such as SNMAC for success of U-I-G activities should extend. Establishing
IP policy and advisory committee is a good start to establish dedicated IP TLO office at institute level, until
we take care of the future. Interest on industry collaboration, innovation and IPR is on the rise on the in-
crease of the faculty. Sustained effort from the faculty side is needed to win the industry confidence.
Government intervention at this initial stage appears to be necessary ingredient for the U-1 linkage and later
for technology transfer.

Activities focus at present has become the U-I-G, from U-1 to U-I-G. At least another three years
would be needed for U-I-G to appear dominant at Moratuwa. Activities should not entirely lie in the
hands of one or two individuals but rather, a system approach. Faculty members should have confidence
in them, in this kind of a model.

Finally, the MEXT project has led to a new activity, we are in the process of making a Phase 2 proposal
to submit to JICA and ADB (Asian Development Bank) to see the project can be initiated with the institu-
tional structure and mechanism that is in place in University of Moratuwa. To cluster-concept initiated
from ICCEED focusing two clusters, Cinnamon and Wood Furniture cluster to be taken as a Phase 2 of the
extension of this MEXT project, envisaging funding from JICA and ADB.

With that, | bring this presentation to an end, with the sincere extension of my thanks and acknowledge-
ment to Government of Japan, Ministry of Education, Culture, Sports, Science and Technology, Japan In-
ternational Cooperation Agency, and finally, and not the last, ICCEED of Toyohashi University of Tech-
nology. Thank you very much. Arigatou Gozaimasu.
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Q and A Session*

Lecture 2: JICA Technical Cooperation Projects concerning Research Activities
of Graduate Schools and their impact to University-Industry-Government
Linkage - Examples in Vietnam and Indonesia —

(Q1) Thank you for your presentation. In terms of University-Community linkage, it is unclear for me
what community means in the context. | guess that you provided technical cooperation for food processing
in a community. Could you give us any specific examples?

(Usagawa) |amsorry. | have rushed through my presentation so | skipped some of the examples.

For each of the activities there is an example, and Dr. Tuan will be probably talking about this, but |
would like to cite an example from Ho Chi Minh City University of Technology. Food processing and
also wastewater, contaminated water processing from factories or biomass used local power generation.  If
you do the research on those matters, for example, if the province is based on agriculture, then the local
government, provincial government knows how the wastewater is. Then the local government officials
will contact the university and then the university will assign the most appropriate professors and research-
ers and then the activities were started.

At that point, there is very little participation from the industry. But in the form of CRI, the Mekong
Delta riverbank, there was 10% contributed to by the private sector and then remaining 90% was provided
by AUN/SEED-Net from JICA in terms of financing, so that there will be some shift that can be done in the
future to the private sector. The companies paying 10% of the project are taking the risks, but they can
also expect some benefits, because they do not have to assume all the risks. Also proposals are being
made mainly by the universities, so there is lot of benefits enjoyed by the universities. And the companies
can have a foothold in the market where there is no presence, because the private sector does include Japa-
nese companies in this particular case, that is how I view this.

So, when you say the community, you may think of a community college or the local residents working
together, but actually what we are dealing with is the local government officials and based on the needs of
the province, we have done some activities.

(Q2: Attarage) Thank you very much for your excellent presentation. The conditions you highlighted
quite closely matched with the current background in Sri Lanka. | am from Sri Lanka.

Just my question, probably not a very reasonable question, but | am just asking, your model with the
project that you have done in Indonesia and Vietnam is research-based RBE model. The targets have
given good performance, indicators show a good progress, but it targets the research at the applied level.
And listening to the keynote speech, we also see that, in this model, at some point, we need the universities,
even developing ones to catch up to some level, basic research. But after this phase of RBE, how do we
see the future? These universities, how they could get transformed from applied research to a certain level
of basic research? What kind of pathway or the way forward you see in this project?

(Usagawa) Thank you for the question. Basically, the basic research task is not far away from the RBE
or LBE models. Because of those focusing for the encouragement, the strengths in the Master degree
program, that means they will always need to find something innovative or the novel thing, otherwise we
are not able to submit the journal paper and not able to apply the patent. | did not mention that all, but
both the groups apply huge amount of patents already, so patent is another big issue. Without basic re-
search, we are unable to apply the patent.  So, it is not a completely separate thing, it is very much related.
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Sometimes, community demands or needs provide good research topics that researcher does not notice.
One of the good collaboration between Japanese university and Indonesian university, some members were
making research of the high frequency radio communication channel which is very much degraded by the
squall, the heavy rain on some occasion, they have that in Indonesia. And in Japan, they have the theoret-
ical analysis groups which are, | mean, the radio channel is disturbed by rainfall or any other obstacle. So
these two teams work together and publish Journal paper with actual real data, and there is a huge, very
sharp demand from the society, so the whole story is quite sharp.

I personally believe that all the researchers are always seeking the new topics that is very attractive and
nobody touches it, or is hard to touch it, so the working together with, for example, your country with my
colleague, | really wish both sides will be able to find out a new thing, which is a kind of open space.
Thank you very much for your kind question.

Lecture 4: International Cooperation for Strengthening University-Industry-
Government Linkage: Case of Engineering Education Sri Lanka

(Q1: Usagawa) Thank you for the presentation. | would like to mention one thing. For intellectual
property in your university, the TLO is not working at this moment — my understanding is that Technology
Licensing Organization is not appropriately working and your intellectual property office has not been
opened yet.

So I would like to share experiences in Indonesia and Vietnam. | hope Professor Tuan will also mention
it in his talk. They have the IP office. At the beginning, the application of patents was done by the office,
but the most important issue is how to get the gain based on the patent. So, the filing date of a patent is
most important in Vietnam as well as in Sri Lanka. We encourage you send mails about the patent to po-
tential competitors all over the world. Some of them were neglected and some of them were responded.
That process is necessary to keep the patent.

So if your member has already submitted or applied a patent, | think it is better to step forward, other-
wise it expires. The TLO should be built in parallel, and researcher can move forward for patents by
themselves. Because just sending e-mail, it is not a big matter. By this process, you can claim that you
have this patent with filing date. Other counterpart can use the same filing date as yours. Unfortunately,
we have not yet succeeded with that strategy but management of the intellectual property should be com-
pleted with this process. Currently, it will be 50 percent of the patent applications.

(Attalage) Thank you, very important point here. Since at this moment the volume is not very high,
therefore, the applicant makes two sealed envelopes, the copy. One is kept in the IP Advisory Office, the
copy is being investigated. Only IP Advisory Committee sees that it is potential, it will give the institute
recommendation to proceed. So, there is another copy that is being kept in case of issue of the date for it
to be realized. However, the problem is that the date that this application would be filed would be after
the examination by the IP Advisory Committee, not the original date so that issue is there, so that cannot be
corrected at this moment, until IP Office is established.

(Q1: Usagawa) s the issue filing date?

(Attalage) Yeah, the issue is the filing date.

*Note: Part of the original speech was made in Japanese, and its English translation is for reference.
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Panel Discussion: Transcript

University-Industry-Government Linkage and
Engineering Education in Developing Countries*

Panelists
Ms. Nobuko Kayashima (Japan Int'l Cooperation Agency (JICA), Japan)
Dr. Tsuyoshi Usagawa (Kumamoto University, Japan)
Dr. Phan Dinh Tuan (Ho Chi Minh City University of Technology, Vietnam)
Dr. Rahula Anura Attalage (University of Moratuwa, Sri Lanka)
Dr. Naohiro Hozumi (Moderator) (Toyohashi University of Technology, Japan)

(Hozumi) Now, we would like to move on to panel discussion. There are many presentations from

speakers talking about U-1-G linkage’s current status and future course to be taken. | do not know if we
can cover all the items in the interest of time, but there are several issues that | sorted out; how to dissemi-
nate Japanese U-1-G linkage model in other countries, compatibility of research-based education and labor-
atory-based education with the U-I-G linkage, whether universities are appreciated by the industry, whether
is it really working for them, and whether there is any advantage for universities of this U-1 linkage?
I am sure this is of interest to many of you here in this room, but Japanese industry, how they can get in-
volved in the U-I-G linkage in developing countries and what is the role of coordinators in the whole
scheme? Of those, | would like to pick up some topics to discuss, if | can get consent from other panel
members.

1. U-I-G linkages in Japan and U-I-G linkages in Developing Countries

(Hozumi) First topic, | think this is especially from the perspective of JICA, the Japanese U-I-G linkage
model is being deployed so far, hardware was used as a tool to provide support but going forward you have
to focus on capacity building among others.  So, in that sense, higher education will become even more
significant.  So, this Japanese U-I-G linkage model, is it really bringing about benefits in terms of effec-
tiveness in developing countries? | think I would like to ask for views on this point.

(Kayashima) | would like to make comments as JICA official.

I have been engaged in higher education activities in developing countries, and Japanese universities have a
long history of university education, so other institutions and universities are playing various roles in the
society whereas in the developing countries there is not that variety of institutions established, so the scope
that universities have to cover is broader in developing countries. For example, Japanese universities may
be just focused on higher qualified human resources development, whereas in developing countries, uni-
versities are also required to do human resources development for all kinds of skills and their research may
be basic research activity, so sometimes they just provide certification activities, not the research per se.
So that is the difference between Japan and developing countries.

If you look at U-1-G linkage in Japan, for example, how iPS cells can be used in clinical field, that is sort
of highly sophisticated area but maybe we have to broaden our scope and viewpoint in developing coun-
tries when it comes to U-I-G linkage.

But in Japan, especially in engineering, even before we talked about U-I-G linkage, the U-I linkage has
been already there in practice for quite some time, so maybe you should not just be focused and bound by
the concept of Japanese model. You have to open up your mind and consider the scope in a broader
sense.
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(Hozumi) There is a variety and diversification and variability, that was what you said.

From the Meiji Restoration, universities have been quite instrumental in promoting education, and that
has led to AIST, National Institute of Advanced Industrial Science and Technology and the other institu-
tions in Japan. Professor Usagawa, do you have any comments?

(Usagawa) As Ms. Kayashima said, university often undertakes measurements for industry in developing
countries.  When | work in Indonesia, | found that universities conducted such activities. That itself
seems not bad. The activities may make connection to industry, and be a springboard for the next step.

Also, when we showed problems for joint work with industry based on local needs to professors in Japan,
the professors sometimes said at the beginning that the problems looked too simple and could be out-
sourced to private sectors. However, the problems include a variety of research issues in nature. When the
professors realized the variety, they changed their minds, and eagerly worked for the problems with their
students. | saw this kind of incidents several times. Without restrictions of U-1 linkages in Japan, you can
find a lot of chances. When you spend time enough to understand situations in a target country, you can
find a lot of chances in joint work.

And also, not only a pair of university and industry, but a pair of university and government are inevita-
bly involved in the linkages because people who took engineering education have to play in important roles
in society even if there is no industry basis. For example, large-scale universities in the eastern Indonesia
actively produced talented people, and they work in and out of the area.  Either central government or lo-
cal one has to provide funds to universities, or universities have to gain research funds by themselves. Oth-
erwise, quality of education in the universities cannot be upgraded, and students cannot be competitive for
the society. It could cause a vicious cycle. Different viewpoints are needed for different locations and
characteristics of universities. Japanese members have to understand such flexibilities before starting to
work for U-1 linkages.

2. Basic Research and Applied Research

(Hozumi) Thank you very much. Strategic management is not the area that the university professors are
particularly strong with, so maybe that is the area that improvement can be possible.

Is there anybody who wishes to state your opinions, your comments up to now?

(Q1) Thank you very much for your presentation. | understand that these projects are technolo-
gy-oriented but I am an economist so maybe low technology, market value is very high, and Japan is not
good at following, chasing that type of possibilities, and you are doing something very innovative. So, the
market research of the possible, deliverable product, business-oriented mind, how do you plan to realize the
business-oriented outcome on top of technology-oriented outcome? Do you have any idea?

(Usagawa) In projects | have been involved in, | have never conducted market research. By taking a look
at professors that I am working with together, there are two types: one prefers basic research like Japanese
professors, and the other has strong interest in practical use of what was developed. As the latter type, |
know an Indonesian professor who works with private sectors and tries to find a good way to make a prod-
uct popular in the market.

Also, | contacted a group working for a project for the Base of Pyramid, BOP, and the project was sup-
ported by JICA. The group seriously committed how to organize issues to gain popularity in the market.
In an example with university, ICT (information and communication technology) was effective for market
research. Market research seems to include a wide variety of concepts. | think it is case by case. Market
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research can be useful if we search for a different approach in each case. | am afraid that I am not answer-
ing your question directly, but | know some professors who seriously take matters in business into account.

(Tuan) May | comment to your question? | think that this research oriented does not mean that it focuses
only on technology, but it is our duty to add value to the products and to make it available in the market and
not only the knowledge contained in the product but also, we have to make it as cheap as possible, as nice
as possible, and on such things, also is the objective of the research.

For example, in our university, we try to add value to the waste from agriculture or fishery industry to
produce very well-organized collagen applicable in pharmaceutical and cosmetic industry, but at the begin-
ning stage of research, the price of the produced collagen is very high and no one can accept it. It is our
duty to modify the technology further how it is compatible with the commercial product so that it can find
application. Together with that and the other type of product, not only the price, but it must come up with
very nice characteristic, and could be exported. | think that research oriented is not only limited to the
technological issues, but also marketing. Thank you.

(Attalage) Can | just add? 1 think you have highlighted an important point and issue. One advantage
in my opinion is that when you have U-I-G, is that the key stakeholders are already involved in the prob-
lem? In the good olden days, when the university does research in the interest-driven mode, you have this
issue of where it is going to be marketed, what is the business prospective et cetera. But when the U-1-G
model is there — because already stakeholders are involved, they know their characteristics, they know their
application, so the risk of the technology being obsolete, or not being applied is minimum, therefore, there
is more chance for this to get moved and come to a level of commercialization because the interest is al-
ready incorporated. That is my opinion.

3. Education and Human Resource Development through U-I-G linkages
(Q2) Thank you very much for very interesting presentations, | learned a lot from all of your presenta-
tions.

Because | have been involved with the university for 20 years, and was actually in Indonesia for two
years as a JICA expert, so | would like to actually initiate a very hot discussion. This is a Japanese way,
U-I-G linkage model, is there any Japanese U-I-G linkage model? It is because we are one of the devel-
oping countries in this area. The concept of U-I-G linkages came from US, and many issues such as in-
tellectual property rights, technology licensing organization, and management have been discussed. | do
not know if there is a Japanese established U-1-G model. We have to be very sincere. Maybe Japan has
the knowledge but maybe that knowledge is very superficial, maybe to be honest with you, so is this really
exportable? That is one question.

The next question is U-C link, without government. What is the purpose of that? | do not quite un-
derstand. U-1-G including government is fine. You know that university or engineering university, what
shall we do or what should they do? | think our mission is something that we really have to think about.
We are not enterprise. Even if we have a lot of patents, we cannot really be the right executing entity.
Maybe we can get the royalty but, the number of patents does not really measure the value of the universi-
ty.

Our mission is to develop and educate next generation engineers in undergraduate and also graduate
schools. How can this linkage achieve this mission of the university? | do not understand that from your
presentations. Maybe IP research topics, our university can get a lot of fund; however, how the students
can benefit from this U-I-G linkage was not really communicated. | feel kind of sad.
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If you need to educate students, if in other countries enterprise is very active, maybe you can send stu-
dents as interns to this enterprise, maybe they can learn from enterprise and Japanese university faculties
have no idea about the enterprises, for example, Nagaoka University of Technology or our university, we
have the professors based on the enterprise experience, teaching the students, so that is why we are called
enterprise-oriented or industry-oriented university. Maybe it is better to sending students or faculties to
enterprise for a while, or maybe six months. That can maybe give very a good stimulation to this U-I-G
linkage.

(Q3) I totally agree with what the previous questioner said. On a global level, U-1-G should be done and
| am quite interested in that. Japanese model in U-1-G is only focused on high end of linkage. So it is
not done in the true sense of the word for training students.

I was involved in activities in Indonesia and Sri Lanka to some extent, and as we discussed the U-1-G
linkage in developing countries, what is important is the next generation students and engineers or middle
class engineers to be developed, that are expected to support high-end activities in the future. So in Vi-
etnam and Sri Lanka, what are the roles that universities are expected to play or want to play in that regard?
That is what my question is. So, in addition to the questions that were asked, now this is my additional
question.

(Hozumi) Coming back to this, the fund, research, new ideas, reputation, these are the benefits that uni-
versities can enjoy. But is the project really scientific? | think people in universities have to consider
this and you have to have U-I-G linkage for the benefit of students. And to that end, what sort of projects
should be formed as part of U-I-G linkage? What sort of science should be extracted and constructed?
That should be also taken into account.

Can anybody answer this question from this perspective or from other perspectives, any comments?

(Attalage) It is important two points highlighted but let me look at the problem from the Sri Lankan per-
spective. Our engineering education has been focusing since independence from 1948, it is mainly using
a British model and also it views basically qualification to very good students because to enter our univer-
sity, it is very, very competitive, very small numbers, the best get into the university. At the end of the
program, they get a very good certificate, but their knowledge is good, but no skill for them to apply the
knowledge. So what happens is that, as a result, most of them go abroad as brain drain and they never
come back.

And U-1-G model, looking from the current perspective, there are many advantages. One is that — be-
cause of the university working with the industry, university will know what kind of background students
should have without sacrificing the knowledge component in the program. So, it is up to the university to
find the correct balance between the scientific content of the program and how to apply the knowledge.
Also, therefore, the industry base can become stronger. And it is a strategic approach that the university
should decide. | understand your point, if you completely sacrifice the academic component, then you end
up with a point where you are just doing service to the industry. So experience should decide what kind
of, so it depends on case by case. From our perspective, we know where we are.

University-Industry-Government linkage will take to a better platform where more activity combine, be-
ing able to apply the knowledge correctly. And that is my first question also for the presenter, whether we
would be targeting at the end doing basic research as well?  So it might take time, but at the moment for
us, it is important to get the system dynamics correct, so if you do not get the correct balance, you might
end up with a situation that you will be sacrificing the basic knowledge and the basic research, so it is case
by case. That is how | see from our perspective.
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(Tuan) | would like to have comments on these big questions. First, | believe that Japan and Japanese
industrial sector cannot be developed as it is today without the knowledge and support from university and
research institutions.

As a person in university, | also received many questions. “Is that your duty to set up linkage with com-
munity or industrial sector? Your duty is to supply qualified manpower and carry out qualified researches.”
But I think that no one and nothing can prevent the university, any kind of university to dream. But | think
that very high-qualified research should be done at such universities like the University of Tokyo, Kyoto
University and others. Also, in our university, some day, we can dream of that, but at this moment we think
that we must be more practical. We should supply the industry in our country with qualified engineer with
soft skills and hard skills, and also they can practically have job and do good job in the companies.

So, | think, first by setting up the linkage with industrial sector, we can have research topic, more appli-
cable and more practical; our students, even our teaching staff can be more familiar with what happened in
the practical industry. And the second one, the engineers with practical training at the enterprises will have
research topics relating to the practical application, then they can have a practical way of thinking, they can
do a good job as an engineer in enterprises but also they could become good researcher with enterprises
later on. Thank you.

(Hozumi) Thank you very much for your comments. First of all, hitting the right balance is important.
When university-industry linkage started in Japan, there were many different views expressed. Back then,
the basic fundamental role of the universities and linkage with external world, you have to hit the right
balance, which is what many people have said. And so, in any country this should be taken into account
in promoting the linkage.

Any other comments on this point?

(Kayashima) Earlier we talked about education and research, and this is both sides of the coin. Research
in industry-university linkage are often conducted together with students, especially in developing countries.
The Asian countries that are becoming middle-income countries, things are changing. But in less devel-
oped countries, the people are going abroad, and they acquire Doctor’s degree in developed countries and
then they come back to their countries and continue to study from information from outside of their home
countries..  But that doesn’t give the connection with their native countries, so you have to use the topics
and themes in the local country and then research together with the students.

But that is not the case anymore in middle-income countries. In Asia, there are many new areas, such
as materials and alternative energy, and disaster prevention. There are many local specific issues and
there are many researchers that are taking up those as research topics. And if things do not change that
way, you cannot develop human resources and researches cannot be done, so education and researches
cannot be separated. That should work hand in hand, and that is how you contribute to the local commu-
nity.

I will go back to your question whether the Japanese U-I-G model can be the model of the developing
country. There are the professors that Japanese U-1-G model is not in any way advanced, maybe Singa-
pore, Malaysia and Thailand are making big advancements. So it is not only the case that Japan can be-
come a teacher of developing countries, rather we should share experience in a different context. So,
there are a lot of things that Japan can learn.

There is one thing that |1 would like to object, maybe at the global situation or international aspect, there
it is different if we ask the Japanese enterprise to prepare for the AUN/SEED-Net, the Japanese enterprise
responded how ASEAN universities expectation — what they expect from ASEAN universities. The Jap-

-86-



anese enterprise thinks that they are the seeds, they are potentials but they do not really have the high ex-
pectation. So, whether the Japanese enterprises are linking with ASEAN universities. | think, ASEAN
are very regional, they are not trying to solve problem only within one country. Maybe ASEAN is more
international and more globalized than Japan, so maybe that is a big issue or challenge for Japanese com-
panies or Japanese industry.

Japanese industry is quite hesitant to link with ASEAN universities. Maybe return does not happen
soon, however, this could be considered as investment. Right now, ASEAN universities or ASEAN en-
terprises who are interested in Japan, it is a great opportunity to establish the relationship with ASEAN
universities, who have a great potential in the future. | think that could give us a great opportunity to
strengthen our positioning.

Today, we have a professor from Kumamoto University and also today we have a representative from
the TUT, they have a very strong international mindset and they are advanced. However, the U-I-G link-
age including developing countries is not currently high priority to many industries or to many universities.
Therefore, how much of the international mind or how much resistance, the Japanese enterprise have to go
beyond the national boundary, maybe Japanese enterprise or Japanese industry have more reluctance to go
outside of Japan.

(Usagawa) | think that the point being made was probably the issues relating to Japanese education itself,
Japanese professors or teachers teaching students but these professors do not have any experience working
at any private sector, and in terms of patent uses where the TLO (Technology Licensing Office) is really
functioning, it is quite difficult. Right now, | heard from somebody else, Nagoya University is the only
university which is receiving profit from their patent. Kyoto University said that the patent does not pay,
so software license is a better cost performance overall. These universities are struggling. However, if a
university does not control any IP, does not have any NDA (Non-Disclosure Agreement), just they are do-
ing outsource research, does that really support the university potential sustainably? That probably is not.
So university should understand the possibility of the patent or importance of the contract. | think that is
also educational experience.

In the case of Sri Lanka, TLO is not there, but I think there are some things — there are a lot of things
which can be done without TLO. So at the Ho Chi Minh City University of Technology, there are things
which need to be listed up. In terms of procedure, there are a lot of things that can be done, and towards
the end, the university can think, determine whether they will file the patent with the possibility of profita-
bility. Japan is in a middle way to achieve the goal.

But it is true that we are building up experience. My policy is, | am not trying to act as a teacher, | am
an information sharer so we share information. My colleagues in different countries can modify accord-
ing to their environment. So | provide a file which can be edited in accordance with their environment
situation, and the counterpart university has a different university structure, different process, so they can
modify based on the knowledge that | share and they can build up their own experience. This is a repeat-
ed cycle, so | can learn from this kind of experience.

I am old enough to know the time that Japan was very strong; however, we are in a different situation
and I would like to encourage young people to be confident and go outside, and | would like to educate
young people to give them hope also. In that sense, | am not confident that | am doing that for 100% but
with JICA and | bring students to outside of Japan, and | expect students from Vietnam, for example, In-
donesia. For example, in the month of Ramadan, there was a time that we had to have a farewell party
reception. At that time, my student went to camp. After the sunset, they started to cook. 3 o’clock in
the morning, before dawn, they woke everybody up and they had breakfast. That was the farewell party
and students were able to plan that. They understood the Ramadan culture. This kind of experience is
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very important for the students. It is a great educational experience. How to put themselves into the
shoes of different side is the meaning of this kind of activity. That was also the important opportunity for
the students from outside of Japan country to learn Japanese culture. That is what Japan is doing.

If we believe that what we are doing is correct and right, we will shut out the possibility in the future.
So | try not to give this misconception to my students.

4. Mutual Benefits from U-I-G linkages

(Hozumi) We are behind the schedule, but | would like to put this slide again one more time. We have a
lot of people from the private sector in this U-I1-G linkage. Let us put aside the discussion whether Japan
has a great model or not, but | strongly believe that this is a trend which will stay with us for a long time to
have U-I-G linkage. If the Japanese industry goes abroad and does business, maybe Japanese internship
can go to the office, or local university can be local-business based, or maybe the Japanese office outside of
Japan can create actual U-1-G linkage or maybe receive local student as an internship. They can use the
network based on the Japanese activities. There are a lot of cases that | can think of.  So, today, again we
have the audience from the enterprise, do any of you have any expectation about U-I-G linkage in develop-
ing countries?

(Q4) I am a development consultant. Very productive and informative discussion has been underway,
that is the impression that | am under.

First and foremost, when you talk about international cooperation, it is not just unilateral transfer of Jap-
anese experience to developing countries, but there are many things that we can learn from developing
countries in Japan. So, the platform where both can learn from each other has to be created somewhere.
In the case of today, JICA may be able to play a central role or TUT may take that role. But aside from
that, including students, faculty members and local residents, all can get involved and in both developing
countries and Japan can share their own experiences with each other to see what they can do to contribute
to their own local communities. If there is such platform or forum that you can create, that would be best.
Japanese U-I-G linkage model being transferred to developing countries, that is what | heard. Then |
wondered as somebody who asked a question, if there is any such model in Japan. Japanese students and
Japanese people are now becoming inward looking but students from Vietnam and Sri Lanka were saying
that they are quite excited in learning in universities. In that case, of course, there are many things that we
can learn from them. So I do not know if budget execution from JICA can allow this, but you can take
advantage of training schemes. And we have to revitalize discussion once again in Japan so that you can
share the best practices from developing countries to the Japanese people. If that is the case, then that
would be welcomed by developing consultants like myself.

(Hozumi) Thank you very much for very good insight. In the network, there are people who have come
to Japan for training and many people have become pro Japan and went back to their own countries and we
have seen that in very long history of ours. It used to be that Japan just provides unilaterally support and
technology to developing countries, but now mutual benefit is the key word and you have to learn each
other and help each other.

Any other comments?

(Q3) I just made this provocative comment to trigger this discussion.

Nagoaka University of Technology, Toyohashi University of Technology, and Institute of National Col-
leges of Technology are working together to make office overseas. This will be the first for National
University having office or presence in overseas and we can send a large number of Japanese students to
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ASEAN countries and Ministry of Education said yes. But Ministry of Finance has not given us approval.
But these can be done in ASEAN countries once this is approved. This is just advertising of what we are
doing.

5. Variety of Expectations from Industry on U-I-G linkages
(Q5) Thank you very much for very intriguing discussion. Both inside and outside of Japan | have been
engaged in U-1-G linkage and | was also responsible partially for the training of JICA.

How can Japanese industries get involved? This question itself is something that made me think. |
have been talking to universities for linkage and this is the kind of question that is too embarrassing for me
to ask. | am sorry to say that but U-I linkage, be it in your own country or cross-border linkage, it just
depends on how you do it. Industry has the goal first, and even if they are asked how this can be done,
then they would be hard put to answer that question, so that is why | cannot ask this question.

What the moderator wanted to say probably is that, in promoting U-I-G linkage, universities and gov-
ernments are now taking a lead and get the industry involved more, but for what purpose are you going to
promote U-I-G linkage? There was a very provocative comment made and following subsequent com-
ments were quite interesting but statements ended up in research-oriented direction. But when you are
talking about U-1-G linkage, this may be for the benefit of education, and from the perspective of the uni-
versities, this is one of the methods that universities can take when they decide future strategies. Univer-
sities have to come forward with what they want to do. Local communities or central government may
say that they would like to do this U-I-G linkage, because they want to achieve this and this in the end. If
there is anything that can get the industry interested, then they would be willing to participate, but if there is
no such thing that would get them interested, then they will not.

(Usagawa) Thank you for your comment. | am not sure if | can be the appropriate person to answer that
question, but first of all, as a university member, | am a layman in international cooperation, but members
from JICA are representing the country of Japan and so, it is not appropriate that they would be having
discussion on equal footing. So, donor and receiving end should be separated clearly and once you go
into the implementation, given that perspective, the distance that you keep from the counter party is the
question. Dr. Tuan said that three Japanese companies got involved and those three different companies
had totally different philosophies and goals. Based on how they approached, the 35 themes from Dr. Tuan’s
universities, they are not scientific but they are just for the industry. They were just providing very easy
to understand schematics excluding very complex technological terms, and then there are joint research
themes found or sometimes companies sought pure, qualified human resources, or other companies had
common problems and other company had problem with human resources.

And they wanted to have their names recognized and so they wanted to have the class to be held and they
received students as internship and they are just looking at the students from corporate perspective and they
recruited students from that perspective. So, they were able to hire students that were quite familiar with
the situation in the company, so they got value for money.

In another project, the water mains buried under the ground, quite old in terms of information, and you
do not know where the pipelines are and you cannot cut them, so the project was to digitize all this infor-
mation. It was quite cumbersome but you worked with local experts. This was a joint research, and it is
not just a research but this is also practical as well. So, it really depends on the companies that you ap-
proach.

But once we are active under JICA’s name there are benefits, because JICA is a representative of Japan
and it is much easier for enterprise to approach, and using this channel we are being approached. English
management capability is very low in Japanese enterprise, | am sorry to say, but they are active in overseas
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market. Unfortunately, the language barrier is too high, so these enterprises sometimes have a difficulty.
At that time, Japanese coordinator can be involved to smooth out things, as a project, there is a U-I-G, U-C
linkage itself, is beneficial to Japanese enterprise. | have only small samples but when we educate Japa-
nese students, when they go abroad as a member of Japanese enterprise in future, this experience will be
very helpful. We have to do something like this very quickly; otherwise, Japan will be behind in the fu-
ture. For example, a certain level of people in Indonesia speaks fluent English. Therefore, project goes
to Australia sometimes.

(Hozumi) Thank you very much. | listed up these key words from today’s presentations, and they en-
hanced today’s discussion so much. The discussion clearly shows that different people have different opin-
ions for U-1-G linkages. We discussed mainly from viewpoints of universities. When viewpoints of indus-
try and government are included, discussion will also be heated.

As it was mentioned that world is dynamic, Japan is a possibility to get behind, and we have a dilemma,
but these issues will exist, and these questions cannot be answered only by this session. | am sure that
there are a lot of discussions that you would like to have, but unfortunately we are behind the schedule. |
would like to close this panel discussion. Thank you very much.

*Note: The original speeches by Japanese speakers and audience were made in Japanese, and this English
translation is for reference.
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Lecture 1 by Dr. Naohiro Hozumi

Supported by Ministry of Education, Culture, Sports, Science and Japan ional Cooperation Agency

The 11" Open Forum
University-Industry-Government Linkage and Engineering Education in
Developing Countries

University-Industry-Government
Linkage
Naohiro HOZUMI

Director, International Cooperation Center for Engineering Education
Development (ICCEED)/ Professor, Toyohashi University of Technology
(Toyohashi Tech)

22" November 2012@JICA Research Center

T rovonasm
Contents of the Presentation
¢ Introduction
— Toyohashi Tech
* U-I-G Linkage in Japan
* International Cooperation in U-I-G Linkage

e
REEnEEy

T roromasn )
Introduction

* Toyohashi University of Technology
— Founded in 1976
— More than 2,200 students enrolled
—10% of International Students

— 52 International Exchange Agreements with
universities

— International Student Exchange Program

— Active collaboration among the world

T oronasn
» Toyohashi Tech

1. Mechanical Engineering

2. Electrical and Electronic Information Engineering
3. Computer Science and Engineering

4. Environmental and Life Sciences

5. Architecture and Civil Engineering

Introduction

Introduction

TUT Spiral-up Engineer Education Program

T rovonasm

* Toyohashi Tech P

- Vision: “Master Technology, Create "
Te.c hfmlogy . . Master’s
— Mission: “Fostering practical, Specialized subjects

creative and leading engineers”
Internship Experiments

* Harmonization of theory and
- - =4 Specialized subjects
Basic subjects

practice
* Practical experience through
internship program
* Research cutting edge
engineering
» Cooperate with Industry
Language study,
humanities and

social sciences Graduation Research

Specialized
subjects

Produce creative and
leading engineers

Basic subjects

UIG linkage In
Japan

I TOYOHASHI

(6)
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Why U-I linkage?

University side: Autonomy

Reduction in financial support
Enhancement of research oriented education
Industry side: Economical liberalization

Enhancement of cost-down research
Reduction in fundamental research
Reduction in human cost

Both sides: Globalization

@

w - U-I-G Linkage in

Japan

Source: Cabinet Office, 2009

institution and
other sectors

between research (°

Institution 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 | 2015-
Cabinet Office
of

U-I-G Cooperation .
Framewark Intellectual Property Strategic Program ‘T
mext | | | | | |
Reform of Promote U-I-G Coordination Enhance U-I-G Collaboration
University and
OBt | Knowledge Cluster Initiative: fostering technological innovation while =,
internationalizatio | e LIS 2l innoat Y
n of Univ. D

. core research institutions
* Support IPR in L
University | | [ [ | |
METI T T T T T T
«strengthen | The Industrial Cluster Project (1 Cycle) »| The Industrial Cluster Project (2™ Cycle)
collaboration

| I I —

businessesand industries

Promote Innovation: to create a chain reaction of innovation and creation of new

University

« Enhance
Education and
Research Quality
« Strengthen U--G
Collaboration

T rovonasw
Progress in U-I Linkage

Trends in Collaborate Research at National University Corporation Research Grant at University (FY2007, bracket: 2006)
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T rovonasn Optical filter for experiencing color-blind
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Display panel
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Prof. S. Nakauchi, TUT
.

= rovouasu Ultrasonic microscope for medical use

Target

Reference]

Design (1) Tissue on a plastic substrate.

(2) Transmit ultrasound.

(3) Reflection interpreted into elastic
parameters.

At universit L
e Commercializg

™
Acoustic impedance (MNCgl||g

Honda Electronics
AMS-508I

W ToYoHAsH!

Regional linkage and financial support

iy

Aichi prefecture
Nagoya University
= £95150)

Shizuocka prefectur=
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Why U-I-G linkage?

Globalization
Regional activation
Regional innovation

(13)

Treewst  Students are involved

They need to broaden their horizons.
They need to think about job in future.
Lab base education.

They need to acquire and apply fundamentals.
They are “uncooked foods”.
They have short time.

B

UIG linkage in
developing countries

i
N TOYOHASHI

@15)

History of cooperation for
higher education enhancement

Providing degrees

Providing equipment

Curriculum development

Globalization and University Autonomy
» Quality assurance

» Upgrading teaching staffs

» Competitiveness and Innovativeness
» Sustainability > U-I-G linkage...

[ roronasw (16)

T rovonasm

e Our Major Int’l Coop. Activities

1976 1983 1990 1995 2000 2005 2010 2015
ifea i indchesid (HEQs) i refionbl grddudte school:
Univ. Tech.
was established. Cogperafion th JIC. t
-pafhumfvan fech.Jcolldke Pobject (Thafland] igatfon fdr Supor
-Mylitimddia Netwdrk Educatfon (falaysia) Engipieeripg Edpcatipn infVietqam
Laheuske -Hifoev.fin irkhrodah chp: (sri fankd) e
S (e o b dech. Kb of Froclon e 11 capacit] Builfing §f HCMUTho Stfengthen i C01mn1 ity lfinkade
edablifned -affcan pstitfte fdr Cafaci Infrich) -
-0 end. Faduty 4 Hafanuddin Ynivefsity findofesi 21CA AsERN Uhiverfity Netwepk / 4 Afia Ee. efiu. Cev.
N (L Proct
Huse das UT fdorfesia Ppificd wagestapiish
P [ [ [ 1
ntefnatignal i ge frogramiie
—1—1
MEAT Inff Codp. Infiative: "Ffnctignal of Facity of Engfneerjng ifg Cofirips thiougH U-|
1A Glpup fraintg fof Codfdingtor Tainirgs forfU-1-q L
JiFa-qr s Tec Res| partherstlip fof Sustainalfie Dev. (sATRES) “Juild fire shd C: 1 PedtTorkst f Indpnekia”
Toyphasli Tech It} Res| projfct “Bynathic Ahalyss of follutants [n Witer ehv. agd cc ater Fnv. fes. Netwdrk i Indbne}ia”
Codperafion gn Ecficatibn of Poftectnic ifstituke offsurafayd [EERIS) frindones]
i/ fighyn C: ive Cleveldpmpent (PEAFE) Ploject
3
pPOft i
ulstitole of Tecknobay (vt

ICCEED  was established.

TUT was converted into a national univ. corporation. I

T rovonasw
International Cooperation in U-I-G Linkage

Issues and Challenges in
Developing Countries on U-I-G

U-I-G Activities in Toyohashi

Tech./ICCEED

@ JICA Capacity Building of
HCMUT to Strengthen Univ.-
Community Linkage

(@ MEXT International Cooperation
Initiative Project

®JICA U-I-G Coordinator Training

* Enhance Research Facilities @ AUN/SEED-Net Project

* EnrichR & D Fund ete

¢ Human Resource Development
for accelerate U-I-G activities

 Strengthen U-I-G Cooperation
Structure

» Enrich U-I-G Linkage experiences

* Raise awareness of participation
to U-I-G Linkage activities

» Enhance Research Capabilities

* etc
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T rovonasm

(DJICA Capacity Building of HCMUT to
Strengthen Univ.-Community Linkage

Phase I (FY2005-2008)

* Accumulate and utilize
indigenous knowledge

* Enhance regional coordination
capability in different sectors

» Enhance research capability

* Research and technology
development based on regional
or local needs

* Knowledge and technology
transfer from Japan

Phase II (FY2008-2012)

 Passive to active/research-
based education

* Enhance practical skills in
engineering education

 Strengthen cooperation
between HEd institution and
research institute in region

+ Cultivate HR for promoting
regional cooperation

T rovonasm
@ MEXT Int'l Coop. Initiative: “Functional
Enhancement of Faculty of Engineering in
Developing Countries through U-1 Cooperation”
(FY2007-2009)

* Functional enhancement of faculty of Engineering in

University of Moratuwa, Sri Lanka
— Pre-research to understand the U-I-G situation in Sri Lanka
— Raise awareness of stakeholder's to promote U-I-G linkage
— Install U-I-G Mechanism

¢ U-I-G organization

¢ Regulation

* Seeds-Needs Matching Data base

¢ R&D Fund

JICA Group Training for

U-1-G Coordinator
(FY2007-2012)

i
N TOYOHASHI

1)

T rovonasm

Contents of training
A) Lectures

@ Deepen Understanding of U-I-G Linkage Dynamics
@ Lecture for to gain a comprehensive scope of UIG linkage, covering society, nation,
region, and industry : Ex. “Coordination of UIG linkage” , “U-I Cooperation in
Toyohashi Tech”

Lecture for Technology Transfer : Ex. “Industrial Needs Analysis Method and Industrial
Needs and University Seeds Matching Method”

@ Lecture for Intellectual Property: Ex. “IP Management for U-I-G Linkage”
*

Lecture for U-I-G Linkage in Developing Countries: Ex. “Case of University of Moratuwa,
Sri Lanka”

B) Practice
@ Needs-Seeds Matching workshop
@ Identify Needs in cooperate companies
€ Match Seeds at Toyohashi Tech
C) Formulate Action Plan

@ Incorporate lessons of the training in order to foster U-I-G linkage in affiliated
institution or country

T rovonasm

Coverage chart

University Function and Capability
Ed/HRD ‘ Research ‘ Other
T T
g Society/Nation
£
5 N
- Region/Com
= munity
k4
2
= Private
> Sector
‘ Mr. Murakami
(Technology Transfer) Dr. Hozumi (Seeds-Needs Matching)
Dr. Kato (IP) O Mr. Tsuzuki (Case of Science Create Co,. Ltd)
Mr.Ishida (U-lin o Ms. Sato (University and Regi y/Technology, and its

Toyohashi Tech)

€ Rirtoch Ine

[T ]

T rovonasw
Visiting regional coordinators

[ 3

~

* Science Create Co,. Ltd
— Coordination among U-I-G
— Support Incubation -
— Consultation (incl. Technical) \ -
e TR
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Treews Needs-seeds matching

Component recognition
Rapid, cheap

Foreign substance detection
Rapid, cheap, precise
] [ (e Patest 3

|~

ia

\
_3-
=

B .5

T rovonasw a—
¢ Idea of Action Plan tion of UIG linkage in Lao PDR
— Innovation Gallery

— Promote IP Education \w gy oo
i R Y

— Establish research
database

— Establish U-I-G Center
- Creatlng awareness Of BUSINESS UESCKRIFITIUN
U-I-G - -n@ CHART

WHY The UIG Partnership

- ] - Production of the final procuct (cancer conirol) needs
3 L/ difierent expertise.
Parties involved
~ National Univarsity of Lesotho, Lesotho
Pnalll;umulma\(;a pany. Mristy of Healt. Foresir
Company.

Veak of the coordination structure

rd reclamation; Plant deivery Logst

Resources available
- Technology from NUL
~ Eisting equipment at LPC

Start the UIG linkage program in Lac PDR. = Need to tender for plant logistics company sences.

T rovonasm
Follow-up and outcomes

» Follow-up Activities of the Training
— Hold seminar in order to disseminate lessons learned

I-G coordinator
* Outcomes of the Training

— Prepare JICA U-I-G project proposal (Algeria)

— Strengthen the cooperation for U-I-G between department in
same ministry (Kenya)

— Establish U-I-G Institution (Brazil, India, Philippine)

— Develop U-I Collaboration Research (Egypt, India, Sri Lanka)

— Develop U-I Coordinator cultivation program (Brazil)

— Establish U-1 Data base (China, Vietnam)

— Promote IP (Fiji, Indonesia, Sri Lanka, Thailand)

— Formulate progress report of six-month activities and results as U-

T rovonasn
JICAASEAN University Network / SE Asia Eng. Edu.
Dev. Network (AUN/SEED-Net) Project

* Phase I (Fy2002-2007)/ Phase II (FY2007-2012)
— Partners: 10 ASEAN countries, 19 Universities
* Enhance Engineering Education Quality
— Cultivate Engineers
— Upgrade educational degree (MA: 320, Doctoral: 130)
— Establish Consortium of Graduate School of Engineering
— Establish Engineering Education Net-work
» Hold international seminar and conference,

— Foster International Cooperation Agreement

Phase III (April 2013-)
« Cooperation for enhancement of research capability in engineering fields
« Cooperation for cultivate Human Resource Development

How Japanese industry can be involved?

Overseas
Accept Japanese students as internship
University as a business base
Real UIG linkage?

In Japan
Accept foregn students as internship
Network forming though training activities

(29)

Summary

UIG linkage successfully promoted in Japan.
Regional activation
Regional innovation
May be transferred to other countries.
Coordinator plays an important role.
Towards Regional Development/Innovation.......

B Tovonas @0
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T rovonasm

Thank you very much for your kind
participation and attention!

mnsa
[T et 5
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¢ Engineering Education in Developing Countries

JICA Technical Cooperation Projects
concerning Research Activities of
Graduate Schools and their impact to
University-Industry-Government Linkage
-Examples in Vietnam and Indonesia-
Visiting Professor of ICCEED, Toyohashi Tech,
and Professor of Kumamoto University
Tsuyoshi Usagawa

JICA Research Institute,
Nov. 22", 2012

The | 1th Open Forum University-Industry-Government Linkage and

Today’s Topic
Collaboration with Vietnam and Indonesian
University from Japanese university’s point
of view

e “University-Industry-Government Linkage
and Engineering Education” especially in
Master Degree level can provide large
impact to the counterpart universities and
local society.

e What is common and what is different
between Vietnam and Indonesia for U-I-G
linkage from Engineering Education point of
view.

Indonesian case:

Before JICA project at ITS

e June 2005:
MoU between Faculties of ITS and
Kumamoto University (KU)

¢ 2004 & 2005 Rektor Dr. Nuh & Dr.Titon
visit KU

e KU group dispatch 12 short term_experts
for ﬁCA SPEET Project at PENS-ITS

e Lecture on Copyright, then JICA published
VideoCD(2004.6) as well as VCS lecture.

PREDICT (Project of Research and Education
Development of Information Communication
Technology) — ITS

e PREDICT-ITS : April, 2006, - March, 201 1,
48 months.

e Research activities focused on Master
Degree Students

¢ Collaboration with Eastern Part of Indonesia

e U-I-G linkage;
with Japanese Companies

PREDICT-ITS (Promo)

of lab.

* Directing of Research

* Funding for activities

* Managing the publication/pattent
* Job finding after graduation

Executive director takes almost all of
the president's role in order to run the
company.

What “like a small company” means?

President has a responsibility for all the activity

PREDICT-ITS (Promo)

Proportion of Students in Japan

Bachelor
Senior

m
E Master
5
5 Course
3 100%
Doctor
>50%
10%

O
3
:"
= . '
B Member of Lab

= Research Group
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PREDICTITS (Promo)

Situation of ITS as of 2006

N
Senior

L

E

]

Z 100%

S2 S3
[ <%

B’

=

=

B Research Group ?

PREDICT-ITS (Promo)

Current Balance at ITS

L

Research
Activities

Course
Works

Need to encourage the Research Activities for S2 Students.

8

PREDICT-ITS (Promo)

) s

For lecturers:
How to manage your time is key!

¢ We have to deliver the lecturers and take a
part of administration and management task,
however,

“No research means no position”
at Leading Universities in the world.

¢ Divide your time and manage it such as
Research 30-40%, Education 30-40%,
Administration 30-40%

Cumamoto University

ITS Network: ITS-Consortium

=

WA N

http://www.lib.utexas.edu/maps/middle_east_and_asia/indonesia_pol_2002.jpg

10

After March, 2010

e April 2010
KU opened the Liaison Office in ITS
working together with ITS on
JASSO short term exchange program
DIKTI scholarship
Joint Research Activities
Double Degree Program
e January 2012
JICA PREDICT?2-ITS started

Background of Vietnam Project

¢ The introduction of “Doi Moi” in the 1980’s
provides improvement of the quantity and
quality of higher education, and contributes
to the country’s social and economic
development.

¢ However, further strengthen of university for
responding to the socioeconomic needs of
the country was necessary*.

*The Ministry of Education and Training (MOET) approved a resolution titled the “Vietnam Higher
Education Renovation Agenda (2006-2010)" in 2005.
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N Toyohashi Tech takes
Phase I PrOject main role.
¢ 2005/Dec/02 Framework was agreed between the
Ministry of Planning and Investment, HCMUT and
JICA.
e 2006/Jan/15 Launched.
o Activities:
1) Research and technology development to meet local
needs.
2) Technology transfer to the locals,
3) Receiving technical assistance from Japan

o Expectation:

To progress of higher education inVietnam
To regional development.

e 2009/Jan./14 : Accomplishment

http://www.jicahcmut.hcmut.edu.vn/index.html

Achievements of Phase |

¢ The terminal evaluation conducted in
September 2008 observed an improved
capacity of HCMUT in

° (i) promoting university-community linkage

(U-C-L);
e (ii) conducting research and development (R&D),
What’s next?
HCMUT needs /wishes to be “the leading higher
education and research institution” in the field of

engineering, in short, to be
the “Research University”

Project Objectives and Outputs

¢ Objectives
o Education and R&D capacity of HCMUT for promotion of
university-community linkage is strengthened.
¢ Outputs

o (I) Master course program transfers to Research-based
Education (RBE)

° (2) Strengthen the R&D capacity for university-community
linkage

° (3) HCMUT has hub roles for U-C Linkage in the
southern part of Vietnam.

° (4) Activities by HCMUT for local development are well
recognized.

o Terms
o March 2009 — November 2012

Basic Strategy of SUPREM-
HCMUT Project

Regional
Development

Research
Needs
Research

Outcome Support

Technology
Human Resources

Participation of
master students Research
Based
Education

(RBE)

R&D based
on local needs

B —
Research Opportunity

* RBE takes a key role for the project

Transformation to Research
Based Education (RBE)

e Implementation of RBE by Model Lab
Leaders

35 Model laboratories under 3 batches
e Guidelines for RBE
¢ Monitoring RBE

e Strong encouragement of HCMUT to be
a RBE master degree student

[ HCMUT becomes ]
“RBE” leader in Vietnam.

Master Degree Students by Year
Total MC students

hE

1400

1200

1000

2007 2008 2009 2010 2011

% of RBE M{] Students
10.0%
8o% | Eaas
60% - pe—
4.0%
20% —_—

00%
\ 2007 2008
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Promotion of Academic Expanding Research Activities
Cooperation among Higher

EducatioanesearCh Institutes e DOST (Department of Science and Technology) of Provinces

. * NAFOSTED (National Fund for Science and Technology
* Research Group-Based Cooperation Development)
e Academic Cooperation with Other ¢ Potential Researchers’ Fund such as MOST(The Ministry
Universities of Science and Technology)
) . . ) e AUN-SEED Net
* Cooperative Relations with Foreign e CRI; Collaborative Research Program with Industry
Companies

(2 from HCMUT)

> automobile parts manufacturing > SRA; Special Research Program for Alumni Members
. L (4 from HCMUT)

o soil foundation improvement

o . ¢ Research Agreements with Korean Companies
o geospatial information technology

20

My impression as conclusion

¢ The graduate school education plays a key
role for “research university” and U-I-G
linkage.

e Mutual interaction with foreign and Japanese .
students provides big impacts on Japanese Thank you very much for your kind
university as well as on partner universities. attention.

e The project on LBE/RBE provides very
positive feedback for both sides.

21 22
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The 11th ICCEED Open Forum
University-Industry-Government Linkage and Engineering
Education in Developing Countries

International Cooperation for
Establishing and Enhancing University-
Industry-Government Linkage-Case of
Vietnam

Dr. Phan Dinh Tuan
Former Visiting Professor of ICCEED - TUT
and Vice Rector of HCMUT

JICA Research Institute, Tokyo, Nov. 22nd, 2012

Introduction

 University-Industry-Government Linkage and

Engineering Education as “the must” for
international cooperation and for universities.

* HCMUT achievements through Technical

Cooperation Projects supported by JICA and
Japanese supporting universities (TUT, KU, 14
supporting universities of AUN/SEED-Net).

» The leading role of ICCEED in future activities

Background of the supported

JICA projects

» Vietnam'’s policy as a request for quality
improvement of higher education

« University contributions to the country’s social
and economic development.

« University-Community Linkage as one of key
points for responding to the socio-economic
needs of the country

« JICA Project was launched with supports
from TUT (Phase 1) and KU (Phase 2)

Phase 1 Project (2006-2009)

Targets:
1) Research and technology

development to meet
local needs

2) Technology transfer to

the locals

3) Receiving technical

assistance from Japan

Expectation:

1) Improvement of higher education quality in
Vietnam
2) Regional development

Phase 1 Project (2006-2009)

Activities:
 Local needs identification and analysis

* Four pilot projects
— Cacao fermentation

— Basa fish filleting machine

Phase 1 Project (2006-2009)

— Melaleuca essentla
oil and activated
carbons

— Water Treatment for
aquaculture

environments

 Training activities for

local people
— An Giang, Tien Giang

» Staff members:

Mr.Kuroda(TUT), Ms.
Takagi
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Phase 1 Project (2006-2009)
Achievements

e Improvement of HCMUT
— Systematic establishment of university-community
linkage
— Methodology for R&D to satisfy practical issues
— Capability to organize international/national
workshops/conferences to promote research activities.
» Cooperation with TUT as supporting University
— TUT Professors as key experts for all research
activities (Prof Kakuta, Prof. lwasa)

— Expanded cooperation in graduate trainings (Prof.
Tsutsumi, Prof. Homma, Prof. Iwasa, Prof. Inoue)

Phase 2 Project (2009-2012)

Targets:
Education and R&D capacity of HCMUT for promotion of
university-community linkage is strengthened.

Expectation:
(1) Master course program transfers to Research-based
Education (RBE)
(2) strengthen the R&D capacity for university-
community
linkage
(3) HCMUT has hub roles for U-C Linkage in the southern
part of Vietnam.
(4) Activities by HCMUT for local development are well
recognized.

Basic Strategy of SUPREM-
HCMUT Project

_—

,/

Regional \
velopment ,

Resemh H\lm:n Rrswlns
Rese. mn
Outcome  Suppert

\

1 Dev

/ Research \\

[ R&Dbased { Based )

- N~

- RBE takes a key role
for the project

Project Approach

« RBE is the Key

= Value-Added Creativity & Problem-
Solving Skills through RBE

= Needs Survey as Communication

= Development of Practical, User-
Friendly Guidelines

= Publications and Patents

Implementation Structure

JICA Team

« Five counter part provinces including two in phase 1;
Tien Giang, An Gial

Dong Nai, Binh Duo%g Lam Dong

Transformation to Research
Based Education (RBE)

< Implementation of RBE by Model Lab
Leaders (35 Model laboratories under 3
batches)

» Guidelines for RBE
= Monitoring RBE

e Strong encouragement of HCMUT to be
a RBE master degree student

HCMUT becomes
“RBE” leader in Vietham.
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Strengthening R&D Capacity for
University-Community Linkage
= Establishment of R&D Promotion
Committee at HCMUT

* Needs Survey (4 times within 3.5 years)

Chemical 1
Engineering

Implementation of Joint Research Activities

» Joint Research Team:

HCMUT (Lecturer + Students)

Provinces (Gov. Office + University + Industry)
= Patent Application

Developing Organizational Management System
Defining HCMUT’s Patent Strategy

Patent Map
e QOutputs
Batchl B-2 B-3 Total
Paper 31 27 14 72
Thesis 20 27 (36) 83
Patent Application 5 4 3(+6) | 12(+6)

Promotion of Academic Cooperation among
Higher Education/Research Institutes

« Research Group-Based Cooperation
 Academic Cooperation with Other
Universities
= Cooperative Relations with Foreign
Companies
—automobile parts manufacturing
—soil foundation improvement
—geospatial information technology

Recognition of the Project Activities

* RBE-Related
Activities
have become known among
other (non-target) provinces
in southern Vietham

= Joint Research
Activities
through Seminar/workshop
on/off HCM.

« Public Relations

http://www.jica.hcmut.edu.vn/suprem/
and mail magazine.

Expanding Research Activities

* DOST (Department of Science and Technology) Of
Provinces

e NAFOSTED (National Fund for Science and Technology
Development)

* Potential Researchers’ Fund such as MOST(The
Ministry of Science and Technology)
* AUN-SEED Net
— CRI; Collaborative Research Program with Industry
(2 from HCMUT)
— SRA; Special Research Program for Alumni
Members
(4 from HCMUT)

= Research Agreements with foreign Companies

Achievements

= Terminal Evaluation (June, 2012)

Criteria Result
1 Relevance Very high
2 | Effectiveness High
3 | Efficiency High
4 | Impact High
5 | Sustainability Partially attained but with remaining challenges and concerns

< HCMUT shows huge potential as a
“research university” and a “resource
university” even though it tries hard
to keep strengthening its capability.
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Experience and expectation
from ICCEED (1)

» Special thanks to TUT/ICCEED for all
achievements mentioned above

* It was ICCEED who initiated and started
coordinating the 1t JICA Project to
HCMUT

» |CCEED initiated collaboration TUT-
HCMUT and developed Twinning Master
Training Program

» ICCEED initiated collaboration with
Toyohashi and Aichi industry

Experience and expectation
from ICCEED (2)

» |ICCEED helped to initiate collaboration with
Japanese Professors. For examples:
— Prof. Tsutsumi for AUN/SEED-Net, Biomass project
— Prof. Homma (mechanical engineering)

— Prof. Kakuta for researches with activated carbon,
petroleum catalysts

— Prof. lwasa for JENESYS programs, twinning master
programs, researches on essential oil,...

— Prof. Inoue for researches on Electrical &
Communication engineering

Experience and expectation
from ICCEED (3)

« Supports and supervision from ICCEED
continued

» Guidance for University- Industry linkage

* Further education and research
collaboration

» Consult to JICA for other new JICA
projects to improve higher education

» Key factor to Aichi/Toyohashi industry
linkage

Thank you very much for your
kind attention.
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ternational Cooperation for Strengthening
iversity-Industry-Government Linkage:
Case of Engineering Education Sri Lanka

Dr. Eng. R.A.Attalage
Professor
Faculty of Engineering
University of Moratuwa, Sri Lanka

Oct 2012

2012/10/31  Copyright University of Moratuwa 1

Outline

¢ Introduction

¢ Challenges faced by University-Industry
linkages in Developing countries

¢ Case of Sri Lanka
® Engineering Education in SL
® MEXT International Cooperation Initiative
® MEXT Project Output

¢ Concluding Remarks/Lessons Learned
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Introduction.......(I1)

¢ Importance of U-l link in Engineering
Education

Engineering education & research play an important role enabling

competitive use of knowledge

Excellence in Science/Engineering Education and Research gives
the competitive edge for economic development

University-Industry linkage is an important element in achieving
excellence in Engineering education & Research (especially in
Engineering)

U-l link is a very effective mechanism in reaching a common goal
complementing each others strengths

U-I link will act as a fuel for knowledge creation, invention &
innovation

U-I link will put the knowledge & skills of academics into
meaningful use, enable to attract funds

°

°

°

°

o

°

°

Beneficial to teaching & research in the university

2012/10/31  Copyright University of Moratuwa 3

Introduction...............(2)

e Importance of U-I-G link in
Engineering Education

o Enables to incorporate the national perspective onto the
platform

o Makes policy makers a party in relevant decision making
o Effective mechanism of partnering with industry (esp SMEs)

* Role of International Cooperation

o Effective means of human resource development, institutional
capacity building, enhance quality of research, reduce financial
burden — Developing nations

o Attract talented students, Globally oriented research areas,
business opportunities — Developed nations

2012/10/31  Copyright University of Moratuwa 4

Challenges faced by U-I-G link in

Developing countries

¢ Immediate-term — knowhow and skill to adopt
technology to suit local conditions & practices

e Long-term — establish own science &
technology capabilities to be internationally
competitive through innovation

e Issues
o Lack of R & D capabilities, weak industry base
o Lack of proper Institutional mechanisms

o Lack of favorable Government policies

2012/10/31  Copyright University of Moratuwa 5

CASE OF SRI LANKA

2012/10/31  Copyright University of Moratuwa 6
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L]
ocio Economic Indicators SL Engineering Education in SL...(1)
Socio-Economic Indicators % . . .
Population (2011) 20.9 Mn Engineering Degree Intake 2011 (6.4% of total admitted)
GDP growth (2011) 8.3%
GDP at Market Prices US$ (2011) 2836
Gross inv. as % GDP 29.9%
Contribution to GDP Agriculture 11.2%
Contribution to GDP manufacturing 29.3% ;2’;‘:;:‘[:’:’;
Contribution to GDP Services 59.5% ®Ruhuna
Literacy rate 93.2%
Female literacy as of males 97.4%
Life Expectancy 749y
Source: www.ugc.ac.lk
Source: Econ & Social Statistics, Central Bank 2012
2012/10/31  Copyright University of Moratuwa 7 2012/10/31  Copyright University of Moratuwa 8

Engineering Education & U-I linkage in
SL ....(I)

° Current Mechanisms of U-| linkage

* Undergraduate/Postgraduate projects

Engineering Education in SL...( 2)

* University Industry Interaction Cell (UIIC)
+ Engineering Design Center (EDC)
* Uni-Consultancy Service (UNIC)

UoP — Commercial Arm of UoM

UoM / Department Industry Consultative Board (DICB)

ousL \ * Faculty Industry Consultative Board (FICB)
o No university has got IP, TLO bodies

Source: e-source VoR > Min of Higher Education provides funds and decides
/ o overall policies, Universities have limited autonomy
2012/10/31  Copyright University of Moratuwa 9 2012/10/31  Copyright University of Moratuwa 10

Engineering Education & U-I-G
linkage in SL .....(2)

o Current issues

* More oriented towards intellectual and scholastic

achievements than skill component MEXT International Cooperation Initiative

Project Addressing U-1-G Linkage Issues....

* Lack of innovative R & D culture to create a critical
mass

* Lack of knowledge of industry needs

* Lack of awareness of University seeds

* Weak industry base with low innovative business
focus

* Lack of funding, govt. support and conducive policy

2012/10/31  Copyright University of Moratuwa 11 2012/10/31  Copyright University of Moratuwa 12
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MEXT International Coop Initiative...UoM
(1)

MEXT Pilot Project targeting UoM - Objectives
+ Capacity Building of U-I linkage Coordinators

* Establishment of a Focal unit within the existing institutional
structure to initiate & manage U-I related activities effectively

* Development of a Monitoring & Evaluation mechanism (M & E

* Development of a sustainable mechanism for generation &
management of a Revolving Research Fund

2012/10/31  Copyright University of Moratuwa 13

~MEXT International Coop Initiative...UoM
veeee(2)

° Pilot Project Organization Structure

L

—1 o

| JECEED

4

Sri Lz
EngineeringD esign
Center . Industry
Chamber of
Un i Industri=s
2012/10/31  Copyright University of Moratuwa 14

~MEXT International Coop Initiative...UoM
veeee(3)

° Pilot Project Development
Methodology

* Preliminary need assessment (Questionnaire survey)
* Done in Fiscal year 2007
* Identification of 05 focus areas in-line with Govt. policy, level
of impact on national economy, use of local resources
« Textile & Apparel, Ceramics, Die & Moulding, Electrical & Electronic part
manu, Tea & Rubber (based on the data of Ministry of Industrial
Development)
+ Capacity mobilization for identification of industry needs,
aspects of IPR & Management of Technology
« Seminar in IPR, Nov 2007
* Seminar on TM, Jan 2008

2012/10/31  Copyright University of Moratuwa 15

‘MEXT International Coop Initiative...UoM
creeeend(4)

® Seminar in IPR, Nov 2007
® Current status of IPR matters worldwide
® Typical IPR framework highlighting Legal aspects
® |nstitutional & national benefits
® |ssues & challenges implementing an IPR scheme
|

2012/10/31  Copyright University of Moratuwa 16

‘MEXT International Coop Initiative...UoM
ceeeeene(5)

® Seminar onTM, Jan 2008
® U-| collaboration using examples from Japan
® Role of TM in U-I collaboration
® Role of Coordinator

2012/10/31  Copyright University of Moratuwa 17

MEXT International Coop Initiative...UoM
()

Establishment of Focal Unit SNMAC
(Seed-Need Matching Action Committee)
* Responsibilities of SNMAC

> Create awareness among Facuity members on the importance of
University-Industry linkage and related matters such as IPR,
Technology Management and Technology Licensing & Transfer

Provide assistance to the EDC to develop and maintain seed
database of the researchers of the Faculty and the profiles of the
selected industries

Promote Industry need identification through a systematic
procedure

2012/10/31  Copyright University of Moratuwa 18
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[ MEXT International Coop Initiative...UoM
weene(7)

* Responsibilities of SNMAC...contd
o Carryout seed-need matching activity for the identified
industry needs by selecting the most appropriate seeds

o Coordinate initiation of the research and development
projects identified though such seed-need matching

° Maintain an effective monitoring & evaluation procedure on
each of the project during the implementation phase

o Communicate the output of all related activities to the
Faculty of Engineering of UoM and to the ICCEED of TUT

2012/10/31  Copyright University of Moratuwa 19

“MEXT International Coop Initiative...UoM
cveeeeee(8)

e Composition of SNMAC

ICCEED — UoM liaison member

o Director EDC

o Technical Advisor EDC

° 05 Academic staff members from focus depts

> Academic Member from Management of Tech
dept

° Invited members from others depts (Observer)

2012/10/31  Copyright University of Moratuwa 20

_MEXT International Coop Initiative...UoM
ceeeee(9)

Strength of SNMAC based model

- Strengthening EDC arm to interact with industry
o Mobilizing multi disciplinary strength of the Faculty
° Enhancing effectiveness of Need identification

> Continuous monitoring of all U-| related activities

o Better awareness of activities & hence better
visibility of U-I linkage (inside & outside UoM)
° Enhancing Seed collaboration

2012/10/31  Copyright University of Moratuwa 21

Project Implementation Organization, U-1-G linkage

SNMAC EDC

Other Universities

NSF-TLO
stuc h---------

Industries

Government ndustry

2012/10/31  Copyright University of Moratuwa 22

MEXT Project Output

2012/10/31  Copyright University of Moratuwa 23

'MEXT International Coop Initiative UoM
=...(10)

* SNMAC framework

® Trained (OJT in Japan) Coordinators

® 05 Faculty Members from UoM joined JICA
coordinator training OJT in 2007

® 02 Faculty Members from UoM joined JICA
coordinator training in 2008

® 02 Faculty Members from UoM made study tour in
2009

2012/10/31  Copyright University of Moratuwa 24
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OJT Visit for UoM members to TUT

2012/10/31  Copyright University of Moratuwa 25

MEXT International Coop Initiative...UoM

svmen(11)
¢ IP Policy for UoM

® First University in SL to have an IP Policy

® |P topic added in to Undergraduate curriculum

® |P Advisory Committee and IP Selection Committee in place
® Plan to share the experience with other Universities

¢ Seed- Need database
® Under the EDC web
® Seed data in detail (internet)
® |ndustry profiles (intranet)

2012/10/31  Copyright University of Moratuwa 26

MEXT International Coop Initiative UoM
. (12)

® Industry visits for Needs identification
® Subsequent to Industry Visit

® Project Proposal to Industry including financial proposal and
Contractual Conditions

® |P aspect is given due consideration
® Project implementation & monitoring
® Revolving Research Fund (RRF)

® A component is included (5-10% of contract amount) in the Project
budget for the RRF

® Separate account is maintained RRF under EDC

2012/10/31  Copyright University of Moratuwa 27

MEXT International Coop Initiative UoM
w..(13)

¢ |P Advisory & Selection Committees
® University appointed IP Advisory committee for
overall matters in IP

® Applications are examined by the IP selection
committee (a sub committee) whose responsibility to
advice on the IP application on its potential for
commercialization (Experts are co-opted)

® University processes applications on this
recommendation

® |P policy states formula for sharing profits if that is
the case

® No IP office or TLO at present

2012/10/31  Copyright University of Moratuwa 28

IP related Activities and Others

* |P Advisory committee has investigated 14 P
applications submitted and has recommended 07
applications to be filed and processed

* Commercialization policy is established too

* Should realize few commercialized products

* Ministry of Industries & Commerce signed a MoU
with UoM and provided initial funds to establish the
first Incubator in state university system, an initiation
resulting from the efforts of EDC and SNAMC

* 08 Incubator companies in Electrical & Electronic
technology has engaged with EDC

2012/10/31  Copyright University of Moratuwa 29

Examples of Projects

Regnis Lanka (Pvt) Itd
o Needs:

»Investigate the current energy performance level of
domestic Refrigerators produced by the company
(appropriate testing)

»Detailed study on methods to improve the energy
performance for competitiveness

»Sustainable Energy Authority of SL has agreed to provide
funding to upgrade the test facility

o Seeds: Prof. R.A Attalage.
Dr. Sugathapala (Mechanical Eng).

2012/10/31  Copyright University of Moratuwa 30
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Examples of Projects

AmSafe Bridport (Pvt) Ltd

° Needs: to design and develop a new Automated Vacuum Packing
Machine to enhance productivity.

Dr.W.K . Wimalsiri

- Seeds:
. Eng. B.S. Samarasiri

2012/10/31  Copyright University of Moratuwa 31

Examples of Projects

repe Rubber Processing

Laying of dried rubber
laces

Drying in Towers Rolling
(indirect heating)

Need |: Mechanization of some critical processes /
machinery development

Need 2: Improvements in the working environment, safety of
operation (work study)

Need 3: Efficiency improvements of the dryer (overall
energy efficiency of the present system is about 10%)

Final Product

2012/10/31  Copyright University of Moratuwa 32

Integration to the Project

&~ Structure Under MEXT
Project

e Stakeholders Selected
For the Proposed Project

ICCEED/TUT— 0! uo Department of Mechanical
Engineering

(PDU / DAMFADC)

Depaytments
\

Faculty of
Faculty of

Engineering

SNMAC EDC

/ \

1DB . > Rubber
‘ RRI “ “ Cluster

Other Universities
~

Divisions

Industries

2012/10/31  Copyright University of Moratuwa 33

Concluding Remarks

° Project Output
+ Capacity Building of U-I linkage coordinators
Realization of a Functional SNMAC
Monitoring & Evaluation Mechanism for U-I related activities

Development of a sustainable mechanism for generating a
research fund (RRF)

Robust, Effective muti-disciplinary oriented mechanism that
brings Faculty onto a common platform through a common
gate

U-I linkage Model for developing countries

2012/10/31  Copyright University of Moratuwa 34

Concluding Remarks

¢ Lessons learned

Faculty works more effectively than before for U-I activities

°

°

Need of a Coordinating & Implementing arm such as SNMAC
for success of U-I-G activities

°

IP policy and Advisory committee is a good start to establish a
dedicated IP/TLO office at Institute level

°

Interest on Industry collaboration, Innovation and IPR is on the
rise among Faculty

°

Sustained effort from the Faculty side is needed to win Industry
confidence

°

Government intervention at this initial stage appears to be a
necessary ingredient for U-| linkage and later for TL

2012/10/31  Copyright University of Moratuwa 35

Concluding Remarks

¢ Lessons learned....contd

The activity focus at present has become U-I-G (university-
Industry-Government)

°

°

At least another 3 years would be needed for U-I-G to appear
dominant at UoM

°

Activities should not entirely lie in the hands of | to 2 individuals
but rather a system approach

o

Faculty members should have confidence in them !!!

2012/10/31  Copyright University of Moratuwa 36
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New Activity — U-1-G collaboration

Finalized a new proposal as a continuing activity

of the MEXT International Cooperation Project

¢ Based on the e-cluster concept initiated by
ICCEED focusing on Cinnamon and Wood
Furniture clusters

¢ Proposal submitted envisaging JICA and ADB

funding

2012/10/31  Copyright University of Moratuwa 37

Arigatho Gosaimasu

UoM extends its sincere gratitude to:

- Government of Japan and its People

- Ministry of Education, Culture, Sports, Science & Technology
- Japan International Cooperation Agency (JICA)

- ICCEED of Toyohashi University of Technology, Japan
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