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Introduction

Aligned with the increasing nationwide anticipation for the international
big events to be held in Japan, including the G7 Summit in May 2016, the
Rugby World Cup in 2019, and Tokyo Olympic and Paralympic Games in
2020, the international conference called “the High Level Forum” was held in
Tsukuba City on October 26 and 27, 2015.

The High Level Forum (GIANT HIGH LEVEL FORUM) has been held
annually since the first forum launched in 2012 by the initiative of “GIANT,” a
famous R&D center located in Grenoble City, which is Tsukuba'’s sister city in
France. Tsukuba hosted the forum as the 4" conference since its beginning.
In this forum, leaders from various science cities or R&D centers around the
world get together, and its major aim is to provide opportunities of discussions
on “ Innovation Ecosystem,” which means an environment where innovations
come out, as well as of sharing information concerning this issue.

Japanese government has designated Tsukuba City as some special
zones with particular missions: the International Strategic Zone (*TIA-nano is
one of the projects of the strategic zone), the Mobility Robot Experiment Zone,
and the Environmental Model City. Tsukuba City has been committed to
various collaborative activities with the research institutes and universities
gathered in the city, with a view of contributing to further development of
Japan and the whole world by promoting innovations.

Now | recognize the great significance of what the High Level Forum in
Tsukuba brought about: it provided a truly fruitful opportunity of active
discussions about promotion of innovation and establishment of innovation
ecosystem in the world’s major science cities including Tsukuba, and we
could share the awareness that it is indispensable to promote closer
international collaborations in order to solve various global issues.

Finally, | would like to express my sincere gratitude to the people at the
concerned institutions in Japan and France, who have assisted the
organization of the forum, the distinguished participants and speakers from all
over the world, and a lot of supporters and partners who helped us offer our
city’s finest hospitality.

March 1, 2016

Chairman of the 4™ High Level Forum Organizing Committee
Mayor, the City of Tsukuba

Kenichi ICHIHARA
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Participants from various countries and honorable guests including Mr. Hase, the
Minister of Education, Culture, Sports, Science and Technology (*in front of the TIA
Collaboration Center at the National Institute of Advanced Industrial Science and
Technology, the venue on October 26)
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B Overview of the 4" High Level Forum

TSUKUBA/GIANT HIGH LEVEL FORUM

October 26 (Mon) and 27 (Tue), 2015

*The above dates are for the official events. Social events were programed on October 25 (Sun), as opportunities
for overseas participants to get to know each other and make networks.
*As for detailed program for each day, refer to pp.80-85.

P 1°* day (October 26)
TIA Collaboration Center at the National Institute of Advanced Industrial Science and
Technology (Tsukuba West Site) (16-1 Onogawa, Tsukuba, Ibaraki 305-8569, Japan)
*The upper photo in page 8: TIA Collaboration Center (*inside AIST)

p 2" day (October 27)
University of Tsukuba (Auditorium/Hall) (1-1-1 Tennodai, Tsukuba, Ibaraki 305-8577, Japan)
*The lower photo in page 8: University of Tsukuba

Organizer

The 4™ High Level Forum Organizing Committee
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B About GIANT HIGH LEVEL FORUM

What is the “GIANT HIGH LEVEL FORUM"?

GIANT HIGH LEVEL FORUM is an international conference which started in 2012 at GIANT (Grenoble Innovation for
Advanced New Technologies), an innovative research and development center in Grenoble, France, by the initiative of CEA Tech,
the leading institution of the GIANT.

This forum is held annually, and leaders of research institutes, universities, companies etc. located in major science cities
and R&D centers around the world get together, learn from successful cases in various cities/centers, and discuss about the
resolution of common issues, based on the general theme “how the environment should be where new technologies, products,
services, industry etc. come out from R&D (*the environment where innovations come out = innovation ecosystem) .” The forum
aims to promote mutual understanding between science cities/R&D centers, and to share common issues concerning
innovation. It is also expected human networks of leading individuals are strengthened through the forum, and will contribute
to promotion of innovation in each area.

In this forum, only those who are in leading/executive positions at research institutes, universities, companies and local
governments in science cities around the world, are invited as its participants. It is a unique international conference with
limited number of participants, and it’s not open to the public/media in principle. This style allows the participants representing
each institute/company to discuss frankly and exchange their opinions including their personal views, free from minding the
media/audience. With a limited number of the participants, it would be easier to make a condition in which every participant
can actively provide their comments and exchange opinions.

For now, odd numbered forums have been held in Grenoble, the home of GIANT, while even numbered forums have been
held in other cities. The forum in Tsukuba is the fourth GIANT HIGH LEVEL FORUM. The overviews of the past three forums are
as follows.

) The 1* Forum

+ Dates: July 9 and 10, 2012

* Host city: Grenoble, France

+ Main theme:
Research and innovation policies, governance and financing of innovation ecosystems

+ Participating cities and areas:
Harwell/Daresbury (UK), Hsinchu (Taiwan), Karlsruhe (Germany), Dresden (Germany),
Technion/Haifa (Israel), Lausanne (Switzerland), Montreal (Canada), Argonne (USA), Pasadena (USA),
Rio de Janeiro (Brazil), Singapore, Tsukuba (Japan), Warsaw (Poland), and Grenoble (France)
*The upper photo in page 10: Participants and Ms. Genevieve Fioraso, the French Minister of Higher Education and Research (at that time)
Just in front of Maison MINATEC, a center for nanotechnology in the GIANT campus

) The 2™ Forum

 Dates: October 14 and 15, 2013

* Host city: Pasadena, California, USA

+ Main theme:
Commercialization of research results and transfer of technologies

« Participating cities and areas:
Harwell/Daresbury (UK), Grenoble (France), Gwangju (Korea), Dresden (Germany), Karlsruhe (Germany), Montreal
(Canada), Technion/Haifa (Israel), Tsukuba (Japan), Warsaw (Poland), Chicago/Argonne (USA), North Carolina (USA), and
Pasadena(USA)
*The lower photo in page 10: Group photo at the campus of California Institute of Technology (Caltech), where the forum was held

1
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) The 3™ Forum

« Dates: September 29 and 30, 2014

* Host city: Grenoble, France

* Main theme:
Promising Innovation Areas

« Participating cities and areas:
Pasadena(USA), Atlanta (USA), Chicago/Argonne (USA), Stanford (USA), North Carolina (USA), Montreal (Canada), Tsukuba
(Japan), Hsinchu (Taiwan), Lausanne (Switzerland), Harwell/Oxford (UK), Dresden (Germany), Warsaw (Poland), Milano
(Italy), Technion/Haifa (Israel), Daejeon (Korea), Thuwal (Saudi Arabia), and Grenoble (France)
*The upper photo in page 12: Participants with Mr. Eric Piolle, the Mayor of the City of Grenoble

Background of inviting the 4™ forum to Tsukuba Science City

At present, Tsukuba is the only city in Japan invited to the GIANT HIGH LEVEL FORUM. The mayor of Tsukuba City and the
executives of several institutions in Tsukuba Science City have attended the forum every year since the first forum was launched
in 2012. Along with long and close associations between the core institutes of TIA-nano (AIST, NIMS, Univ. of Tsukuba, and KEK)
and the institutes of GIANT (as well as MINATEC), participations in the forum rapidly promoted exchanges between Tsukuba City
and Grenoble City. These backgrounds led Tsukuba and Grenoble to officially establish a sister city affiliation in November 2013.

In this way, friendship and cooperation had been developed more and more between Tsukuba and Grenoble in terms of
administrative cities as well as science cities, which motivated Tsukuba to take an opportunity of hosting the 4™ forum.

*The lower photo in page 12: the signing ceremony for the sister city affiliation between Tsukuba and Grenoble, which took place during the
commemorative ceremony for the 50" anniversary of the cabinet approval for construction of Tsukuba Science City (November 12, 2013). The
signing ceremony for the partnership agreement between the University of Tsukuba and the University of Grenoble was also held together.

Aim of hosting the 4™ High Level Forum in Tsukuba Science City

Growing economy and strengthening international competitiveness through innovation is the mutual challenge around the
world today. Tsukuba Science City, Japan’s largest center of excellence in science and technology field, is expected to contribute
to the growth of Japan and solution for various social challenges, and improvement of its functions and environment to work as
a center of innovation is an urgent issue. Tsukuba Science City is a globally unique area where a number of highly skilled people,
a huge amount of research outcomes and a lot of state-of —the-art research facilities are clustered. Once necessary functions as
a center of innovation are well equipped, the city will be surely able to work as a global center of innovation, which produces
unprecedented varieties of innovative outcomes.

By hosting the 4™ High Level Forum in Tsukuba, the organizers aimed to find clues about future development of Tsukuba
Science City, including requirements and challenges in turning “a science city” a into “an innovation city,” through discussions
and case observations by leaders of various innovative areas and experts all over the world. It was also attempted to form
human networks of leaders from important science and technology centers overseas as well as to appeal on the potentials of
Tsukuba Science City domestically and especially internationally.

The organizers also considered how they could take advantage of this opportunity of hosting the forum, so that the local
citizens would enjoy the benefit of living in a science city. As such, the forum accepted citizen audiences only during the keynote
speeches, and let them share the opportunity of learning the importance of innovation. Though the High Level Forum is basically
a closed event as stated earlier, GIANT showed an understanding with this exceptional way, which enabled the 4" forum to
include citizens partially. Especially as for the second day of the forum, the organizers had contacted all the junior-high and high
schools in Tsukuba City and suggested that their students would join the keynote session as a part of their school activities, with
a view of providing the students with an opportunity to get inspired by two great innovative researcher, Prof. Hiroshi Amano and
Prof. Yoshiyuki Sankai, motivating the younger generation to play active parts in the global society, and promoting science
education. Actually many schools sent their students to the event and they enjoyed a great opportunity to directly listen to the
talks by top runners of innovation in the field of science and technology.
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B Organizers/Joint organizers/Auspices

“TSUKUBA/GIANT HIGH LEVEL FORUM” was a collaborative project by seven organization: lbaraki Prefecture, Tsukuba City,
the four core institutes of TIA-nano (AIST, NIMS, Univ. of Tsukuba, KEK) and TGI. These organization composed the Organizing
Committee, and in cooperation with GIANT, all of them committed to the preparation and management of the forum both as
sponsors and actual working units.

As each research institute and university in the committee had already experienced some kind of exchange with GIANT
(*developed from MINTEC, a R&D center in nanotechnology) itself or its member(s) mainly through R&D in the field of
nanotechnology, “TIA-nano (Tsukuba Innovation Arena for nanotechnology),” the R&D hub in nanotechnology located in
Tsukuba Science City also supported the committee as a joint organizer along with GIANT.

In 2014, the previous year Tsukuba hosted the forum, representatives from six organizations of the committee participated
in the 3" High Level Forum in Grenoble, and appealed to other participants from around the world for participation in the 4™
forum. They also attempted to collect necessary information for the next venue city and communicate with GIANT people.
Besides Dr. Michiharu Nakamura, the President of TGl (at that time) and Mayor Ichihara gave a joint presentation to feature
Tsukuba Science City, then Dr. Nakamura and Dr. Chubachi, the President of AIST, joined the panel discussion as panelists.

Organizer

The 4™ High Level Forum Organizing Committee

Organizations comprising the Organizing Committee

Ibaraki Prefectural Government

City of Tsukuba

National Institute of Advanced Industrial Science and Technology (AIST)
National Institute for Materials Science (NIMS)

University of Tsukuba

High Energy Accelerator Research Organization (KEK)

Tsukuba Global Innovation Promotion Agency (TGI)

Joint Organizers

GIANT (Grenoble Innovation for Advanced New Technologies)
Tsukuba Innovation Arena for Nanotechnology (TIA-nano)

Cabinet Office, Government of Japan

Ministry of Foreign Affairs of Japan (MOFA)

Ministry of Education, Culture, Sports, Science and Technology in Japan (MEXT)
Ministry of Economy, Trade and Industry, Japan (METI)

Embassy of France

Keidanren (Japan Business Federation)

Tsukuba Science City Network
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M Participating cities and institutions/Number of participants

The following list shows the countries (areas) and cities that participated in the 4" forum. “Participating cities” in the list
are the cities joining the network of the GIANT HIGH LEVEL FORUM, and in principle, institutions located in those cities and
people affiliated with them are invited as official participants to the forum. There are also some participants who are invited
from cities which are not included in the list below (*e.g. speakers etc.).

Participating institutions (31 in total)
*including institutions not located in the cities listed in the left column
(e.g., institutions which speakers belong to, etc.)

IR Participating cities

(14 in total)

countries/areas
(12 in total)

Ibaraki Prefectural Government*

City of Tsukuba

National Institute of Advanced Industrial Science and Technology (AIST)
Japan Tsukuba National Institute for Materials Science (NIMS)

University of Tsukuba

High Energy Accelerator Research Organization (KEK)

Tsukuba Global Innovation Promotion Agency (TGI)

Grenoble-Alpes Métropole
CEA Tech

France Grenoble Institut Laue-Langevin
Joseph Fourier University
AEPI, Invest in Grenoble-Isére

Israel Haifa Technion - Israel Institute of Technology
Stanford Stapforc! Un|v§r5|ty
. California Institute of Technology
United States Pasadena .
. Argonne National Laboratory
Chicago %
Google Inc.
Canada Montreal Ecole de tecrnologle supérieure (ETS)
Ydee Group
United Kingdom Harwell (Oxford) Science and Technology Facilities Council (STFC)
Germany Dresden City of Dresden
University of Warsaw
Poland Warsaw National Center for Research and Development
Cardinal Stefan Wyszynski University
Switzerland Lausanne ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE (EPFL)
. STMicroelectronics International Inc.
Italy Milano

Italian Institute of Technology*

. Thailand Science Park . .
Thailand {*outskirts of Bangkok) National Science and Technology Development Agency (NSTDA)

National Chiao Tung University
Taiwan Hsinchu Chung Yuan Christian University*
AzTrong Inc.

Number of participants

) 1st day (October 26)
» The number of participants in the forum (*officially invited participants and guests): 90
(*Excluding the number of staffs and people who only participated in related events)
» The number of citizen audiences in the keynote speeches: 25

) 2nd day (October 27)
» The number of participants in the forum (*officially invited participants and guests): 68
(*Excluding the number of staffs)
» The number of citizen audiences in the keynote speeches: 570
*Among them, the number of junior high/high school students: 410
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B Themes for the 4™ forum

As mentioned before, GIANT HIGH LEVEL FORUM has a kind of general theme of “how the innovation ecosystem should
be?” and this is the basic concept. However, to expect concrete and deeper opinions in presentations and discussions, annual
themes are set for every forum, and it enables the participants to have studies and discussions on the innovation ecosystem
from a different point of view every year.

GIANT HIGH LEVEL FORUM is held for two days. The main program of each day is called “Panel 1 (*for the 1st day)” and
“Panel 2 (*for the 2nd day).” Each panel consists of three parts; keynote speeches, presentations of case studies, and a panel
discussion. Upon setting the main theme in each year that gives a common viewpoint for the entire two-day forum, a different
“sub theme” is set for each day to make variety in presentations and remarks in discussions. Though the most of the participants
in this forum have background of R&D field, it is not supposed to make the presentations and discussions focus only on technical
issues. Considering this point, the main theme and sub themes are set every year, and appropriate persons are appointed to
speakers/facilitators. The main theme and sub themes of this fourth forum are as follows.

@ Main theme (*the mutual theme both for October 26 and 27)
Innovation and City

@ Sub theme 1 (*specific to “Panel 1”7 on October 26)
Innovation from Science City
Point of the sub theme 1
In Panel 1, it was expected to cover the elements, functions, and environments required for science cities around the world to
work as innovation hubs. It was also expected to cover the additional measures needed to be taken for the existing systems
and structures. All these suggestions were anticipated to be utilized for reinforcement of the functions of innovation hub in
each country/city.

@ Sub theme 2 (*specific to “Panel 2” on October 27)
Innovation and Society
Point of the sub theme 2
Discussions in Panel 2 were expected to cover the possibility of future society which would be created by technological
innovation including robots and materials for environmental energy, as well as its impact on the society and necessary
concerns along with the implementation of such innovative technologies. Especially as for robots and materials for
environmental energy, various kinds of world-top level R&D projects are in process at institutes in Tsukuba. The local
government is also utilizing these features for enhancement of the community through the projects of “Robotics Tsukuba”
and “Environmental Model City Tsukuba,” etc. In Panel 2, it was also expected to appeal the excellence of R&D in Japan, by
featuring the research fields in which Tsukuba takes advantage, and we also expected the forum would encourage further
studies and actions concerning the coexistence of innovative science technology and the human society.

Sharing the points of the themes with the participants

On the first day of the forum, October 26, Dr. Yamauchi, the Director General of KEK, gave a presentation of “Introduction”
in prior to the Panel 1, and explained the points of the main theme and the sub themes. The facilitators of the panel discussions
and the speakers were informed beforehand about the themes, and the point of each theme. They were requested to plan the
flow of the discussion or prepare for presentations in accordance with the point of each theme. Besides the facilitator in each
Panel contacted the speakers beforehand via email etc., and tried to obtain the contents of the presentations and share the
flow of the discussion. The points of the themes were sufficiently reflected in Panel 1 and Panel 2, owing to the previous
communications between the facilitators and speakers.

*The photo in page 18: Dr. Yamauchi, the director general of KEK, explains the aim of the High Level Forum and the points of the themes for the

4™ forum.
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B Remarks by the guests of honor

*Pages 20 to 25 cover the addresses of the honorable guests given in the opening ceremony.

Mr. Hiroshi HASE
Minister of Education, Culture, Sports, Science and Technology

| would like to sincerely thank Mr. Hashimoto, the governor of Ibaraki Prefecture, and Mr. Ichihara,
the mayor of Tsukuba City, for willingly convening the 4th High Level Forum here. | would also like to
express my gratitude to all the people concerned in this event. On behalf of the Ministry of Education,
Culture, Sports, Science and Technology, | sincerely pledge that we continue our support so that the
outcomes of research and development will be utilized for the benefit of the world.

Mr. Fumiaki MATSUMOTO
State Minister of Cabinet Office (*in charge of Science and Technology Policy)

My name is Fumiaki Matsumoto, State Minister of Cabinet Office, and | take charge of science and
technology policy as one of my duties. | would like to express my appreciation for being invited here.

The Abe Cabinet has made several key promises to Japanese citizens and to the world. For example,
we are committed to, and have been working tirelessly for rapid recovery from the damage caused by the
Great East Japan Earthquake , as well as reforming Japanese social security system, diplomatic policies,
reorganization of security structures, and so on. However, undoubtedly, our prime commitment is to
restore and expand a strong national economy. To realize this promise, | believe that innovation in science
and technology of Japan is most important. | am dedicated to my duties with the will to rebuild strong
Japanese economy based on innovation in science and technology, and to develop our country into a place
where innovation comes out continuously.

Half a century has already passed since the construction plan for Tsukuba Science City was approved
in a Cabinet meeting, and | eagerly anticipate the rise of this country’s science and technology research to
the next level: through vigorous international exchange as members of the global society, broadening the
perspective beyond national boundaries, and sharing awareness of the urgent challenges we must address
as human beings living on this earth, | expect researches in science and technology field lead to further
innovations, which would contribute to solutions to the global challenges. In closing, my most sincere
wishes for success of today’s forum, which | hope will be a major step toward this goal. Thank you.
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Message from Mr. Motoo HAYASHI,

Minister of Economy, Trade and Industry

(* Read out by Mr. Takeo HOSHINO, the Deputy Director-General, Industrial Science and
Technology Policy and Environment Bureau, Ministry of Economy, Trade and Industry)

In honor of this High Level Forum, held in Japan for the first time, | would like to express my deep
respect for the members of the organizing committee, whose great effort made this forum take place, as
well as the participants from all around the world, and everyone involved in organizing this event. | also
wish to express my gratitude to the organizers for inviting me here today.

As you know, Tsukuba City has been designated as a science city for nearly half a century. Today,
home to roughly 300 research institutes and companies, the city has become a center of excellence, where
the industrial, governmental and academic sectors meet. Particularly, “Tsukuba Innovation Arena for
Nanotechnology,” commonly known as “TIA-nano,” one of the joint organizers of this forum, has produced
many notable research results, through collaboration with more than 1,000 outside researchers and over
200 companies, during the past five years. For example, in its research and development work with silicon
carbide (SiC), which is expected to be the next-generation semiconductor material, R&D project of TIA-
nano has developed production technology enabling the manufacture of the world’s highest performance
SiC device. Now, private companies have already applied the technology and actually begun mass-
production of related power devices at their plants. TIA-nano has also brought about a mass-production
technology for carbon nanotubes, utilizing an innovative production method. I've heard that the world’s
first volume-production plant for carbon nanotubes by a private enterprise will start its operation within
this year. TIA-nano strives for development of human resources, as well. Utilizing research facilities and
skilled experts gathered in Tsukuba, it aims to provide the highest level of education, which cannot be
achieved by a single university or research institution alone. For example, every year it hosts “the Summer
Open Festival,” offering programs incorporating the distinct strengths of the four core institutions. The
festival provides students and young researchers with an opportunity to access the latest knowledge and
technology in the field of nanotechnology, and to benefit from interdisciplinary communications. As you
can see, TIA-nano is a notable case in Japan as a successful form of an innovation ecosystem, wherein the
outcomes of domestic R&D are applied to practical uses, and we are truly proud of its achievements.

I hope your visit to TIA-nano campus sparks your interest in the innovation center of our country, and
leads to further collaborative relationships. Besides, the Ministry of Economy, Trade and Industry has
identified the “economic growth through innovation” as a priority measure for fiscal year 2016: we will be
committed to making contributions to a large-scale industrial innovation and social reform, which should
be considered as the 4™ Industrial Revolution. We will cooperate with relevant ministries and agencies
closely for accomplishment of this measure. In order to promote innovation, it is essential to enhance
collaborations among research bodies in various fields, both inside and outside Japan. It is my hope that
lively discussions in this forum will encourage mutual understanding and interaction between the
participants, and it would lead to the formation a new innovation ecosystem. In closing, | would like to
express my very best wishes to everyone in attendance today.

*The photo in page 22: Mr. Hoshino reading the message on behalf of the Minister
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Mr. Christophe FERRARI
President, Grenoble-Alpes Métropole

Mr. Minister, Mr. Governor, Mr. Mayor of Tsukuba, ladies and gentlemen, in 2012, thanks to the CEA,
the French government-founded technological research organization and with its president Jean Therme
as the main driver, Grenoble hosted the first High Level Forum. After the 2nd edition in Caltech and the
3rd in Grenoble again, I'm very glad that this 4th edition takes place here in Tsukuba. Indeed for Grenoble
and for me as the president of the Grenoble-Alpes Métropole, Tsukuba is not a city like others. And it’s
much more than a twin city. We don’t need to prove anymore how strong the relationships between our
cities are. | want to list all of them, but | will just highlight some of them, like the partnerships between
the CEA Tech, MINATEC, LETI and Tsukuba’s organizations such as Tsukuba Innovation Arena, the National
Institute of Advanced Industrial Science and Technology, the National Institute for Materials Science, and
also the close partnerships between Grenoble Institute of Technology, Grenoble Business School, and the
University of Tsukuba. All these successful and constructive relationships enable the Tsukuba-Grenoble
couple to be designated the best French-Japanese cooperation last year and we can be proud of it. Of
course | hope this cooperation will continue and will develop further, in order to support mutual learning,
technological advances excellence and much more. These two days are of course not just about Grenoble
and Tsukuba. So | want to tell you how pleased and proud | am to be among you today. Each of you
represents the world classic excellent in academic, research, industry fields and with also the support of
public authorities. Each of you knows how important is to build cooperation around the world between
the leading innovation ecosystems, you are a part of. This 4th edition is once again a unique opportunity
to do it and I’'m sure it will be again an incredibly valuable experience for all of us. Thank you very much.
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B Remarks by the organizers and joint organizer

Mr. Masaru HASHIMOTO

Honorary Chairman of the 4" High Level Forum Organizing Committee
Governor, Ibaraki Prefectural Government

My name is Masaru Hashimoto, the governor of Ibaraki Prefecture. Welcome to our prefecture from
all around the world. Hosting the 4" High level Forum in Tsukuba City, Ibaraki Prefecture, is an enormous
pleasure for the three millions of whole citizens of our prefecture. | would like to extend my hearty
welcome to those who have come here from the world’s most advanced science cities around the globe.

| believe that science and technology are becoming ever more important in addressing global issues
such as energy problems, and contributing to world peace and development. Thus, | think it is highly
significant that the 4™ High Level Forum is held here in Tsukuba, with distinguished participants from
world-renowned science cities. Japanese government is now aiming to establish a nation that is truly
creative in science and technology, and it is my great hope that our prefecture will be an important part of
this, with its state-of-the-art research and development centers, Tsukuba City and Tokai Village. In Tsukuba,
leading research and development activities are taking place in various fields, such as robotics,
nanotechnology, life science, and so on. Tokai area is the largest center for atomic energy research and
development in Japan, where advanced R&Ds such as BNCT (Boron Neutron Capture Therapy), are being
conducted. Ibaraki Prefecture is home to large research laboratories of private companies such as Hitachi
and Canon, as well. Above all, Tsukuba holds nearly 20,000 people engaged in R&D, accounting for
roughly 10 percent of the total population of the city, and they are committed to various research and
development activities to make Japan, and the world, a better place. In 2016, Tsukuba is going to host the
G7 Science & Technology Ministers’ Meeting, and we are committed to greater promotion of Tsukuba City
to the world. | hope everyone attending this forum takes the opportunity to explore and enjoy various
features of this city.

This forum features various lectures and panel discussions with the theme of “Innovation and the
City,” and | do hope it will bring about the fruitful outcome. | also expect the forum will promote
communications between science cities around the world, and facilitate personal exchange between
researchers, which will lead to a great innovation in the future. Last but not least, lbaraki Prefecture is also
a great agricultural region in Japan, and we are proud of all sorts of high-quality products, such as meat,
vegetables, fruits and so on. | hope you’ll take this opportunity to sample our food products, with sake of
local brew, and enjoy tastes of Japan.

| would like to conclude my opening remark with my best wishes to everyone here today, as well as
for a great success of this forum. Thank you very much.
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Mr. Kenichi ICHIHARA

Chairman of the 4" High Level Forum Organizing Committee
Mayor, City of Tsukuba

Ladies and gentlemen, welcome to Tsukuba City. I’'m Kenichi Ichihara, the mayor of Tsukuba City. It is my greatest honor to
host the High Level Forum here in Tsukuba, and | feel privileged to see representatives of science cities from all around the
world. On behalf of the whole city, let me extend our hearty welcome to everyone in attendance.

Tsukuba is the most advanced science city in Japan, which was developed as a national project to form the center of
research activities and higher education at an advanced level, and numbers of national research institutes and test laboratories
were systematically relocated to this area. Roughly half a century has passed since the development project was launched, and
currently Tsukuba is recognized as a largest center of research and development in Japan, with 32 public research and
educational institutions gathered together, and nearly 20,000 people engaged in R&D, in the city with a population of 220,000.
Recently, collaborations by universities, research institutes, companies, and governmental agencies have been rapidly increasing,
and a variety of efforts are being made for innovations in science and technology fields.

As a medical doctor myself, it is my great pleasure that Tsukuba’s science and technology are contributing to the resolution
of various problems in society. For example, Tsukuba has been designated as “Tsukuba International Strategic Zone,” and several
projects are in progress as the parts of the Strategic Zone program: implementation of the next-generation cancer therapy using
neutron (BNCT), personal care robots, and algal biomass, as well as establishment of open global hub of nanotechnology (TIA-
nano), etc. Besides, projects involving the local community are also being carried out: the “Environmental Model City Tsukuba”
project is a city-wide initiative to achieve a low-carbon society, and the “Robotics Tsukuba” project focuses on promotion of
practical use of robotic devices, development of related human resources and utilization of robots for enhancement of the
community. While pursuing such advanced initiatives, Tsukuba has been chosen to host the G7 Science & Technology Ministers’
Meeting in 2016. We see this as an outstanding opportunity for Tsukuba to attract further national and international attention,
following the High Level Forum. Another feature of Tsukuba is its nice access from inside and outside Japan. The Tsukuba Express
railway line, which connects Tokyo and Tsukuba with a 45-minute trip, recently celebrated its 10th anniversary, while the
Metropolitan Inter-city Expressway, which connects Narita International Airport and Tsukuba with a 50-minute travel time, is
being developed. With improved access between Tsukuba and both the Tokyo metropolis and Narita Airport, | am proud to say
that Tsukuba’s future is ever more promising. We are committed to continuing growth, with the aim of making our city an
international innovation center for science and technology, attracting human resources, businesses, and investment from
around the world.

| believe the overall theme of this year’s High Level Forum “Innovation and the City” is of great interest not merely for
Tsukuba, but for many of today’s participants, who themselves came from science cities. To promote innovation, it is extremely
important that various players collaborate with each other beyond national and organizational boundaries. | truly hope that we
could gain a lot of significant suggestions for our aim through open-minded discussions here at the forum.

The High Level Forum is being held for the 4™ time this year, and I've had the privilege of being invited to every forum,
since the very first one launched in Grenoble. When | joined the past forum, | talked to Prof. Morabito of CEA, and expressed my
desire to host the 4™ forum in Tsukuba; and that is why | am standing here today, welcoming you to this forum in our city.

| am deeply grateful to the related people in Grenoble as well as many science cities joining the network of this forum, for
admitting that Tsukuba is eligible to host the High level Forum, and it is my greatest delight and honor to welcome you all, the
important people committed to science and technology field from all over the world.

In concluding, | would like to extend my very best wishes to all of you in attendance, and | sincerely hope that each of you

will enjoy a wonderful time during your stay here, as much as | wish this High Level Forum a great success. And finally, | would
like to express my deepest gratitude to all those whose great efforts enabled this forum to take place. Thank you very much.
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Dr. Kyosuke NAGATA

Auditor of the 4" High Level Forum Organizing Committee
President, University of Tsukuba

Good morning dear students, people from the local communities, and the distinguished guests who came here all the way.
I’'m Kyosuke Nagata, the President of the University of Tsukuba. Today is the second day of the High Level Forum in Tsukuba, and
once again, today, | am extremely privileged to welcome the key figures from research institutions of major science cities around
the world, and am most grateful to have the opportunity to host this conference with great significance both as an international
event and as an opportunity of networking for research activities. | warmly and sincerely welcome your attendance. The High
Level Forum in Tsukuba brings together leading figures from research institutes, universities, and companies in science cities all
over the world. A key aim of the forum is to sketch the ideal image of an “Innovation Ecosystem”; that is, an environment in
which research and development activities generate new technologies, products, services, and so on. The discussions here
include the evaluation of successful cases around the world, and seeking solutions for common problems. The High Level Forum
is an annual event, which was first held in Grenoble, next in Pasadena, then in Grenoble again, and this year here in Tsukuba as
the fourth forum.

Since you have come all the way to the University of Tsukuba, let me briefly introduce you to our university, before | move
on and talk about the forum. The University of Tsukuba was established as a new model for a Japanese university, described as a
“university with a new vision”, when it was relocated from Tokyo to Tsukuba Science City in 1973. Its founding, however, dates
back to 1872 (Meiji 5), one of the oldest national higher educational institutes founded by the new government, and at the
same time, the newest national comprehensive research university in Japan. | believe it is of no exaggeration to say that the
recent history of the university is synonymous with that of Tsukuba Science City. In retrospect, Tsukuba was little more than
wilderness when the university relocated here from Tokyo, 42 years ago. Since then, we have come to define ourselves, in
company with many other research institutions in Tsukuba, as one of Japan’s foremost centers for knowledge; while Tsukuba
itself has grown into a city which boasts three institutions of higher education and a total of around 300 research facilities,
including 32 public research institutions and numerous private ones. As the University of Tsukuba was established as a university
with a new vision, conceived of as an “open university, “we have undertaken a host of initiatives aimed at becoming a model for
the Japanese university. We have been committed to developing an interdisciplinary approach to research and education,
promoting internationalization, introducing increased diversity and flexibility in our pedagogy and research, and reforming our
operational policy. As we are a comprehensive university, our research covers a wide range of areas such as Humanities and
Social Sciences, Natural Science, and Medicine; as well as more specialized areas such as Art and Design, Sports Science, and
Library Information Studies, not often found in other universities.

Recently, | accompanied Prime Minister Abe on an official business trip to countries in the Central Asia region, and was
given the opportunity to introduce the University of Tsukuba using only a single slide. | simply said: “The University that is
affiliated with three Nobel laureates and has sixty-two Olympic medalists”, which | believe describes our university well. With
respect to research, we take advantage of our location in a science city where both governmental and private research
institutions are concentrated. Also, a guiding principle of our university is to promote interdisciplinary research, and we do so in
pursuit not merely of advanced research but also of research that can give back to society. We are developing distinctive,
international-level research, such as innovation-based Cybernics research, and research on algal biomass, sleep science, and so
on. The area of Cybernics in particular, which has seen the development of the Robot Suit HAL®, has been steadily evolving as a
new research field, integrating not only engineering but also medicine, social science, and other traditional research avenues.
*Unfortunately, the technology has not yet been approved for medical use in Japan, but it has already been practically applied
in medical care and nursing situations in European countries such as Germany and Denmark. In terms of pedagogy, we have
adopted a new system called the Cooperative Graduate School System, in which we collaborate with a total of 29 research
institutions in Tsukuba Science City, including national, private, and independent administrative institutions. If you'll forgive me
ringing my own bell, last year the University of Tsukuba was chosen as one of the ‘Top Type’ universities that qualified for
support from the Super Global University Project, which has been newly implemented by the Ministry of Education, Culture,
Sports, Science and Technology, to support universities that are focusing on internationalization or international-level academic
research. At present, we are advancing education and research, with the aim of becoming a ‘Trans-border University’. Among its
initiatives, our plan includes inviting to our university an entire research unit from an overseas institution, for collaboration in
research and education. Well over 3,000 international students are enrolled in the university. Thus, as the total number of
graduate and undergraduate students is around 17,000, one out of five or six students at our university is an international
student.

*The Ministry of Health, Labor and Welfare approved HAL® for its use as a medical device in November, 2015.
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Returning to the High Level Forum, today’s theme is “Innovation and Society”. The meaning and importance of innovation
are well known to all in attendance today, and also to the general public; the concept is universally acknowledged as essential to
social and economic growth. Today, we have two keynote lectures that will provide us with concrete and compelling examples of
such innovation; one by Prof. Hiroshi Amano from Nagoya University, who was awarded the Nobel Prize in Physics last year, and
the other by Prof. Yoshiyuki Sankai, who developed the cyborg-type robot HAL®, that | mentioned earlier. Among other things,
the lectures will help us understand how deeply science is connected to society.

The High Level Forum is an international conference launched in 2012, on the initiative of the Grenoble Innovation for
Advanced New Technologies (or GIANT), a center of innovative research and development in Grenoble, France, which is the
sister city of Tsukuba. The aim of the forum is to provide distinguished representatives of science cities around the world with an
opportunity for candid and unfettered exchange of opinion. This annual forum is normally closed to the public; however, this
year, with GIANT’s agreement, we opened the keynote lectures to the public, so that people from the local communities too
could benefit from the conference. | greatly hope that the citizens will also enjoy the wonderful lectures by renowned
professors, and understand how important science and technology are to our planet right now, as well as considering the ideal
shape of Tsukuba as a city that focuses on science and technology.

Lastly, the High Level Forum in Tsukuba is made possible by the joint efforts of seven institutions, which formed the
Organizing Committee in collaboration with GIANT in France. | would like to express my deepest gratitude to GIANT, and my
sincerest appreciation to these seven institutions for organizing this event; they include the administrative organizations of the
city of Tsukuba and Ibaraki Prefecture, as well as five institutions located in Tsukuba, namely, the National Institute of Advanced
Industrial Science and Technology, the National Institute for Materials Science, the High Energy Accelerator Research
Organization, the University of Tsukuba, and Tsukuba Global Innovation Promotion Agency (TGl), which serves as a hub
connecting these other institutions. | hope today’s program will prove rewarding both to those who have come from overseas,
and to local people, and | encourage everyone to enjoy the event to the utmost.

Prof. Marcel MORABITO

Senior Advisor/ High Level Forum Coordinator, CEA Tech

Ladies and gentlemen, on behalf of the initiator of the GIANT projects, Jean Therme, | would like to say you that it’s great to
be in Tsukuba today for this 4" edition. It’s not only because of the exceptional welcome, but also of the high quality of the
preparation of this edition. It was a model of cooperation between local authorities, top research institutes and university. And |
would like to thank personally the executive committee, the Governor of Ibaraki, Hashimoto-san, the Mayor of City of Tsukuba,
Ichihara-san, the President of AIST, Chubachi-san, the President of NIMS, Ushioda-san, the President of the University of
Tsukuba, Nagata-san, the President of KEK, Yamauchi-san, the chairman of Tsukuba Global Innovation Promotion Agency,
Sumikawa-san. Especially | would like to thank the mayor of the City of Tsukuba. The operational committee was very efficient,
and thank you especially to Ueta-san and his staffs. Mr. Mayor, | remember, two years ago in Caltech you asked me “Could |
organize the High Level Forum in Tsukuba?” Today, it’s done and it’s very well done. Even if I'm a representative of Grenoble, I'm
sure that this 4™ edition will be the best one. Thank you so much.
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B Summaries of the keynote speeches

Dr. Yuko HARAYAMA

Executive Member of the Council for Science, Technology and Innovation (CSTI)

Short biography

1996 Ph.D. in Education, University of Geneva
1997 Ph.D. in Economics, University of Geneva

1998 Assistance Professor, Department of Political Economy, University of Geneva

2001 Fellow, The Research Institute of Economy, Trade & Industry (RIETI)

2002 Professor, Management of Science and Technology Department, Graduate School of Engineering, Tohoku University
2010 Deputy-Director, Directorate for Science, Technology and Industry, OECD

2013- Executive Member, Council for Science, Technology and Innovation (CSTI), Cabinet Office

Title of the speech

Innovation: does the location matter?

Summary of the speech

Dr. Harayama has been committed to the formulation of
the Science and Technology Basic Plan of Japan as a full-time
executive member of the Council for Science, Technology and
Innovation. The 5th Science and Technology Basic Plan, which
will come into operation from April 2016, positions promotion
of innovation as a core theme. In this lecture she talked about
policies for the promotion of innovation in regions, laying
stress on approaches demanded of policymakers and on
points important to the implementation of the policies.

The direct goals of the implementation of policies
for promotion of innovation in regions are “regional
development” and/or “the creation of space for innovation.”
These goals have the characteristics of being mutually
reinforcing and of involving multiple stakeholders. In addition,
the rule of thumb: “One policy instrument, one policy target”
does not apply to them.

The space where innovation happens can vary, such as
cities, specific institutions, and cyberspace, etc. A problem in
policymaking is how such a space becomes a space where
innovation happens, because regions have to be transformed
for the purpose.

Although there are various approaches, policymakers
should take when considering how they make regions into a
space where innovation happens, the model of OECD
attaches importance to an understanding of diverse regional
circumstances and historical background. It is also desirable
that the regions themselves become agents of transformation
and develop visions and a road map of promoting innovation
and share them with the major stakeholders. Furthermore,
coordination is required to ensure the coherence and
consistency of policies applied to the regions. Dr. Harayama
thinks that it is important for effective implementation of

governmental policies to integrate the policies at the regional
level. She also stated that regions should make strategic use
of governmental policies to achieve regional benefit and
development.

Dr. Harayama emphasized a problem common to
policymakers, that policymaking should follow the concept-
making; policymaking itself must not be the aim. She also
stated the importance of learning from practices including
negative elements such as failures. Indicators such as the
number of patents, published papers, and technology transfer
often show only one aspect of the actual situation of
innovation promotion in regions. To understand the
background, face-to-face talks with the people involved are
indispensable. Through such approaches implementation of a
policy “for what?” “for whom?” and “by whom?” has to be
reviewed. Especially, the point of “for whom?” is very
important for implementation of policies in regions but quite
likely to be passed over. She emphasized that makers of
regional policies must not forget that people working and
living in the region or conducting activities in the region are
the primary stakeholders.

There should be some variations in what each region
aims to become through implementation of policies for
innovation; a cluster of a specific industrial sector; an
innovation hub with capacities of generating new ideas,
incubating, designing and translating ideas into business
models; or an innovation ecosystem as the final stage. It is
indispensable for promotion of innovation in a region, that
the region itself develops its own vision for the future, as well
as the whole region would be be involved in the project. For
that purpose, she stated that a candid dialogue between
policymakers and the region (diverse stakeholders including
citizens) to find an exit strategy is needed.
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Dr. Tim BESTWICK

Executive Director of Business and Innovation at the Science and Technology Facilities Council

(STFC)

Short biography

Dr Tim Bestwick is Executive Director of Business and Innovation at the UK’s Science and Technology Facilities Council (STFC).
He is also a Director of SciTech Daresbury, the science and innovation campus located just outside Liverpool and Manchester, and a
Director of the Harwell Campus, located just outside Oxford. After degrees in Engineering from Cambridge University he worked for
IBM Research Division at Yorktown Heights, New York, before moving to Sharp Laboratories in Oxford, UK.

His technical career has been mainly in optoelectronics and nanostructure technology, resulting in a number of publications

and 7 granted patents in these fields.

He completed the ‘Accelerated Development Course’” at London Business School. He has held positions in Bookham
Technology Ltd. and Kamelian Ltd. managing technology and product development, intellectual property, and business development,

as well as raising venture capital investment.

Since joining STFC in 2003 he has been responsible for producing 12 spin-out companies from STFC’s laboratories. He is
currently a director of a number of technology start-up companies including Cobalt Light Systems Ltd., and on the Board of the
Rainbow Seed Fund and ‘Venturefest’, the Oxford-based annual innovation event.

Title of the speech

Big Science, Location and Innovation

Summary of the speech

The Harwell Campus, an R&D center of the Science and
Technology Facilities Council (STFC) in the U.K., is located
about 100 km from London and about 25 km from Oxford,
and is a part of the Oxford Innovation Region. Researchers of
STFC-affiliated research institutes and Oxford University etc.
have been conducting research activities and contributing to
many space-related missions there. Harwell is home to many
research facilities such as a synchrotron light source and a
neutron science facility, and satellites of international
research institutes, including the European Space Agency
(ESA), are also sited there. As Harwell is in a rural area, it has
enough sites for additional research facilities, but has the
inconvenience of being separated from urban areas,
especially universities and residential districts. Around 1500
high-tech companies are located around the Oxford
Innovation Region, and the Region is reputed to be the most
innovative area in the U.K.

Although the U.K. government announced the Science
and Innovation Strategy in 2014, Dr. Bestwick thinks that the
government’s points of view are insufficient in terms of the
formulation of a strategy for science and technology. On the
basis of the government’s strategy, STFC formulated its own
strategy, which incorporates the first strategy for the
development of a location to turn the campus into a location
where the maximum economic outcome is produced from
science and technology. About 10 years ago, arguments about
science and technology and innovation did not extend to
locations where new innovations occur and the impact on
regional economics. However, the way in which science and
technology as well as national investment in science and
technology are related to regional and national economy has
become an important point.

The research that STFC promotes lies—like the origin of
space for example—in a field called “Big Science,” and this at
first seems to be far away from innovation. However, there
are many instances whereby technologies derived from Big

Science find practical applications in society. Harwell hosts
business-incubation centers of both ESA and CERN, and they
support small and medium-sized enterprises to start
businesses based on outcomes of research activities by ESA
and CERN.

Harwell intends to create innovations from a “cluster”
specialized in specific research fields. In the development
plan for the campus, based on this concept of cluster, it is
expected that people (residents), businesses, research
institutes, and the university will be located in the vicinity and
each element will connect and collaborate with each other.
The key ingredients of a cluster include world-leading science
and technology, skilled people, entrepreneurship, investment,
and networks among the players. Dr. Bestwick pointed out
that Harwell has skilled people but lacks mobility of
employment. In addition, he thinks that investment is getting
better, but could become larger. Furthermore, Harwell has a
disadvantage in networking, which is an issue to be addressed
before drawing more people into the area. Dr. Bestwick
stated that it is difficult for people without cars, such as
students, to access Harwell and go back to the campus under
the present circumstances.

The cluster that is functioning well in Harwell is
specialized in the field of space science. An example of
innovation from this cluster is the high-resolution camera
installed in a Russian experiment module of the International
Space Station. The project was started up by Canadian
venture capital, the camera was built using the technology of
Harwell, and the camera was launched by Russian sector. The
Harwell Space Cluster is growing rapidly because the
constituent institutes have recognized the necessity of
belonging to the cluster and have linked up with each other.
Dr. Bestwick thinks that further clusters in fields other than
space should be formed by making use of the facilities of Big
Science possessed by STFC.
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B Summaries of the presentations

Mr. Kazuhiko TOYAMA
CEO, Industrial Growth Platform, Inc. (IGPI)

Short biography

2003-2007 COO of Industrial Revitalization Corporation of Japan (IRCJ), a government-backed restructuring fund

2007- Founding CEO of IGPI, a management consulting, financial advisory and private equity investment firm with 3,500
employees including 160 professionals covering Japan and Asian countries mainly

2007- Independent Outside Director of Omron and Pia

2009 Sub leader of Japan Airline (JAL) revitalization task force

2012- Vice Chairperson of KEIZAI DOYUKAI (Japan Association of Corporate Executives), one of three largest industry

associations in Japan

Member of various governmental councils such as Council on Overcoming Population Decline and Vitalizing Local Economy in Japan
(for which Prime Minister Abe chairs), the Council of Experts Concerning the Corporate Governance Code (FSA), and so forth. BA in
Law from the University of Tokyo, MBA from Stanford Business School, Japanese national Bar, and started his professional career

from BCG Tokyo office in 1985.

Title of the presentation

From top science to top innovation

Summary of the presentation

In Japan there have been a limited number of successful
ventures based on R&D in the high-tech sector called “Heavy
Science,” such as biotechnology, materials, mechatronics, and
energy-related fields, etc. However, worldwide venture
capital has increasingly paid attention to Heavy Science
because R&D in Heavy Science is expected to resolve social
issues including health and longevity in an aging society and
with respect to energy issues.

For the creation of innovation in science, arguments
about “whether the government and the society should
invest more in basic research or in the industry” are often
raised. However, the creation of innovation in science
requires the involvement of a variety of players constituting
an ecosystem and all the players, such as institutes for basic
research and private companies, must be strong. The problem
is whether an ecosystem connecting the players to create
new business functions effectively or not.

In Japan especially, there is a serious problem in that
many walls exist among the players including research
institutes, private companies, and industrial sectors, and such
walls hinder the function of the ecosystem. For the effective
function of the ecosystem, it is important to improve the
mobility of human resources. It is rare in Japan for human
resources to come and go between the academia and the
industry. For example, there are few venture capitalists
holding doctorates. Many star venture capitalists in Silicon
Valley hold doctorates in natural science, and apply the
knowledge they learned in basic research to business

innovation. Furthermore, such human resources often return
to basic research.

Basic research and innovation are closely connected.
There are many instances of the transfer of top researchers in
academia, such as those at MIT, to private companies,
because private companies often have environments more
favorable to basic research; private companies hold a large
amount of data, a lot of opportunities for commercializing
research results, and opportunities for developing research
after getting feedback from the outcome of the
commercialization. Furthermore, these days, digital
technology and artificial intelligence have great impacts on
every industrial sector, and fusion of these technologies and
every kind of research field has become the key to creating
innovation. It is also important to construct a hub that
encourages such fusion.

In recent years, the sense of values and the behavior of
the younger generation have been changing, and they are
conscious of innovation based on basic research and show
proactive attitudes to a movement across frameworks of
organizations, research fields, industrial sectors, and nations.
The issue is whether the older generation leading private
companies and research institutes accepts the new sense of
values and behavior of the younger generation. First and
foremost, an improvement in the mobility of human
resources between the academia and the industry is a truly
important issue in the age of open innovation.
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Dr. Hugh Thaweesak KOANANTAKOOL

President, National Science and Technology Development Agency (NSTDA)
Chairman, Thailand Science Park Committee

Short biography

Dr. Hugh Thaweesak Koanantakool is President of National Science and Technology Development Agency (NSTDA) in
Thailand. He taught in Prince of Songkla and Thammasat universities prior to joining NSTDA in 1993. He has actively involved in
natural language processing research and national IT standards development, and played a leading role on the development of the
Internet in Thailand since 1992. He served in several national committees in Thailand for national ICT planning, e-commerce,

e-payment, cyber-laws, national competitiveness and national innovation system development.

Dr. Koanantakool holds a Ph.D. in Electrical Engineering from Imperial College of Science and Technology, London University.
His past positions include Executive Director of National Electronics and Computer and Technology Center (NECTEC). His research
and publications span computer hardware, software localization, e-commerce, IT laws and computer security.

Dr. Koanantakool has cofounded seven state-private JV companies, two public service agancies and had joined the Advanced
Management Program of Harvard Business School. He holds two patents, seven pending patents and has published more than 12
books and 170 papers and articles (in Thai and English). He is in the boards of three state-private joint venture companies.

Title of the presentation

THAILAND SCIENCE PARK: A Promising Innovation Center in Asia

Summary of the presentation

Under Thailand’s New Growth Strategy, the government
aims at an innovation-driven economy. The government is
making efforts to drive the country’s economic growth
through R&D in science and technology and the promotion of
innovation, and seeking to pull out of “the middle income
country trap.”

The government has recently announced the creation of
special economic zones and incentives for new investment to
encourage direct investment from abroad and collaborations.

The government has also implemented the following
policies for domestic sectors, which activate innovation
activities and also directly connect with support for small and
medium enterprises (SMEs) or contributions to rural areas,
where a large part of the population live; tax incentives for
investors and researchers, financial support for SMEs, a
unique policy to encourage governmental procurement of
innovative products and services of SMEs or ventures,
promotion of technology transfer from research institutes,
universities and large businesses to SMEs, and promotion of
technology transfer to be utilized as solutions for issues in
rural areas.

In 2002, the Thailand Science Park (TSP) was established
as a platform to support new growth. TSP is located about 30
km north of Bangkok and includes the four research institutes
affiliated with the National Science and Technology
Development Agency (NSTDA), the Technology Management

Center, and the Thailand Institute of Scientific and
Technological Research. TSP is adjacent to Thammasat
University and also close to the Asian Institute of Technology
(AIT), and cooperates with the universities energetically. The
Don Mueang International Airport and the Nava Nakorn
Industrial Estate are also within close range. About 3,200
people belongs to TSP and about 2,700 of them work for
NSTDA. About 1000 people in AIT and at least 5000 people in
Thammasat University are engaged in science and technology.
Therefore, TSP and the surrounding area can be said to be
the largest innovation hub in Thailand.

TSP is in the stage of Phase Il of its road map, and is
focusing on the formation of superclusters of automotive
parts and of food processing as driving forces of the high
growth. In the auto parts-innovation cluster, various support
programs (e.g. industrial technology assisting program,
support for testing and engineering design, support for
human resource development, etc.) have been carried out to
upgrade the existing auto parts industry. In the food-
processing cluster (Food Innovation Network), food
innovation creating products with high additional values is
expected through sharing of the research infrastructures of
NSTDA and universities, which are core members of the
cluster, the networking of private companies and related
institutes, and support for improvement of the technological
skills of SMEs.
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Prof. William George STIRLING

Director, Institut Laue-Langevin (ILL)

Short biography

1972 Received Ph.D from the University of Edinburgh

1972-1973 Post doctoral research associate, K.F.A. Julich, Germany

1973-1987 Physicist, Institut Laue Langevin (ILL), Grenoble, France /Staff Scientist, 1975
1987-1995 Professor of Solid State Physics, Department of Physics, Keele University, UK; joint appointment with

SERC Daresbury Laboratory (1987-90)

Head of School of Physical Science and Engineering (1988-93)

Deputy Dean, Board of Natural Sciences (1992-93)

Head of Department of Physics (1994-95)

Dean and Chairman, Board of Natural Sciences (1993-95)
1995-2009 Professor of Experimental Physics (Condensed Matter), Department of Physics, University of Liverpool, UK

Head of Department (1999- 2000)

2001-2008 Director General, European Synchrotron Radiation Facility, Grenoble, France

(on detachment from the University of Liverpool)

2009-2013 Expert Scientifique CEA — Grenoble; Senior Scientist, ESRF

2014- Director, Institut Laue-Langevin, Grenoble, France

Worked on the GIANT innovation campus project as a scientific advisor at CEA. Main fields of interest: magnetic structure and
excitations; magnetic thin films and multilayers; dynamics of liquid “He and liquid *He; synchrotron X-ray and neutron scattering
techniques, instrument design and construction; UK-CRG at European Synchrotron Radiation Facility. 190 scientific publications.
Fellow, Institute of Physics; Member and Chair (rotating) of IOP Fellowship award panel, Member, American Physical Society.
Appointed to the member/chairman of a lot of external committees mainly in Europe and US.

GIANT INNOVATION CAMPUS

Summary of the presentation

GIANT is consisted of three higher educational institutes,
two national research organization, and three European
large-scale research facilities, and underpinned by funding
and supports by local/regional/national/international
authorities. It owes today’s establishment to the passion,
ideas and continuous support by Mr. Jean Therme of CEA,
who is the initiator and driving engine of the GIANT project
itself.

The GIANT partners have worked together for various
project including joint funding for construction of large
buildings. It has been quite important and meaningful human
resources and ideas from different organizations got together
for every opportunity of such collaboration. There are three
large centers of excellence in GIANT, MINATEC, GreEn, and
clinatec, which brought about impact on research, education,
innovation, industry, employment, etc.

As examples of impact of education: GIANT provides
with opportunities of networking among researchers or
students (welcome day, visit, sports, etc.); accepts visits of
local high schools to research institutes; holds a kind of
showcase meeting that young researchers make presentation
to the industry (JSIAM), etc. Among these, the training
program for European Research Council candidates is the
highlight with a great significance. This training program
gathers many outstanding researchers from various research
fields and different organizations inside GIANT, thus it also
means a good opportunity for leaders of the next generation
to meet and get to know each other.

As the impact on the city, the tram line was extended
along with the extension of the GIANT campus. It connected
the main campus of GIANT and the university area, which
now enables students and professors to come and go

between universities and laboratories in a short time. In
addition, construction of the new “Open Innovation Centre”
is planned now. It is expected to work as “a gateway to
GIANT” and it will include facilities for participation of citizen,
development of culture, exchange of ideas and information,
as well as open laboratories.

As advantages and special features of GIANT, Prof.
Stirling firstly pointed out that its site is compact; it enables
rapid and easy communications among concerned sectors, as
well as swift transfer within the site. Mixture of domestic/
international sectors is also a major feature; it includes
university, basic research institutes, applied research
institutes and the industry, etc. There’s a cosmopolitan
atmosphere all over the city, and students are always exposed
to first class research and development. And above all, the
strong involvement and supports by the City of Grenoble is a
great advantage.

The next phase of the development of GIANT is based
on the plan “GIANT 2.0,” which will be progressed along with
“Grenoble Presqu’ile,” the urban development project of the
city. “GIANT 2.0” includes construction of new buildings and
development program, and it will be carried out in
collaboration with Grenoble City, especially in the
environmental field. For example, the development program
for the neighboring area of the campus includes: eco-friendly
housing with terraces, green areas, for city dwellers and
students; eco-friendly transport such as electric vehicles,
self-service bicycles, car-pooling, etc.; new commercial area
as well. The whole program aims at the integration of citizen
and science: combining quality of life and economic
performance: a dynamic and innovative university, scientific
and industrial environment.
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B Overview of the discussion in Panel 1

Prof. Richard B. DASHER

Director, US-Asia Technology Management Center
Executive Director, Center for Integrated Systems
Consulting Professor, Stanford University

Short biography

Prof. Dasher received the Bachelor of Music degree in clarinet and orchestra conducting from the San Francisco Conservatory
of Music in 1977. Completed Master’s degree in Linguistics from the graduate school at Stanford University in 1980. Joined the US
Department of State in 1985. From 1986 to 1990, served as Director of the U.S. State Department’s Foreign Service Institute
advanced field schools in Japan and Korea. From 1990 to 1993, served as a board director of international business development
at Smile Music Publication Inc. In 1993, served as assistant director of the US Asia Technology Management Center, School of
Engineering, Stanford University. Since 1994, he has been the director of the US Asia Technology Management Center. In 1995,
received a PhD in linguistics from the graduate school at Stanford University. From 1996 to 2001, served as consulting associate
professor at School of Engineering, Stanford University. Since 1998 , serving as the executive director of Center for Integrated
Systems, School of Engineering, Stanford University. Since 2001, he has been a consulting professor at School of Engineering,
Stanford University. From 2001 to 2003, served as a member of the International Advisory Committee of the Minister of State for
Science and Technology Policy at the Cabinet Office, Government of Japan (*related with establishing Okinawa Institute of Science
and Technology Graduate University). From 2004 to 2005, served as a member of the board of directors (outside of the university)
of Tohoku University in Japan. From 2005 to 2010, became a member of the management council at Tohoku University. Since 2005,
serving as a special advisor to the President of Tohoku University. Since 2007, serving as a member of the Program Committee for
World Premier International Research Center Initiative at the Ministry of Education, Culture, Sports, Science and Technology in
Japan.

Dr. Yuko HARAYAMA,

Dr. Tim BESTWICK,

Mr. Kazuhiko TOYAMA

Dr. Hugh Thaweesak KOANANTAKOOL
Prof. William George STIRLING

Overview of the discussion

In the panel discussion held on October 26 as part of the Panel 1 program, issues such as “what is required for a city to be a
place where innovation happens?” or “what does a science city mean?” were actively discussed involving the floor, with a focus on
the day’s subtopic, “Innovation from Science City.”

The discussion provided various thought-provoking opinions for consideration of future development of Tsukuba Science City;
the following are summaries of the main issues discussed and stimulating viewpoints.

to have motivation for academia-industry collaborations. It
was also suggested that it is important for research institutes
and businesses to share the same values. Both of them share
a common desire to make the world a better place; upon this

@ What to do to promote collaboration between
different organizations and sectors for
innovation

The discussion started with a topic of how to promote
collaborations between research institutes and the industry.
The panel shared the view that it is necessary for each
institute to develop internal evaluation system and reward
programs for collaborations with business and achievements
of industrialization of R&D, in order to encourage researchers

basics, sharing as many related values as possible and
promoting related incentives would be the key to promotion
of academia-industry collaborations. It was noted that such
basic sense of value is significantly affected by education at
the junior and senior high-school levels; and that,
interestingly, there seem to be many cases of shared values
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among those involved in creating innovation in Silicon Valley.

@ Key individual to be a “catalyst” to promote
collaboration in an innovation center

The facilitator pointed out that in areas where
innovation has been successfully created, the role of
“catalyst” is important in bringing different people together
and encouraging them to collaborate in creating innovation.
Some panelists stressed that collaboration between different
sectors/organizations is not spontaneous, and thus it is
essential that somebody works as a driving force like a
catalyst to get them together. Also there was an opinion that
in Japan “Program Managers” in collaborative R&D projects
involving different sectors/organizations are required to play
this role, and thus we must develop human resources capable
of successfully fulfilling the role of such key individual.

@ Science city and its stakeholders

There was a discussion on how we can get understanding
of a variety of stakeholders in terms of promotion of
innovation in a science city (R&D center), and meet their
expectations.

There was an opinion that it is useful to get citizens
(taxpayers) involved in the early stages of developing the
concept of the area as a future innovation center, and to
increase awareness on their part that they have a significant
stake in the development of the concept and should help
bring it into reality.

It was also suggested that, in order to encourage positive
public opinion regarding basic research, and public
understanding on the government’s budget allocation to
research activities, the government should allocate larger
budgets to science communication and public relations
activities in the areas of science and technology.

As for promotion of governmental understanding, it was
pointed out that innovation is not something to be achieved
in a short time, and it is necessary to appeal to the
government for their support by showing reasons why
national budgets should be allocated to the field of science
and technology on a long-term basis.

Concerning communication with players inside the same
system, importance of making opportunities for personnel
exchange was insisted, in order to overcome physical and
psychological barriers between different research fields/
institutes. As a good example for this point, the educational
program for ERC candidates was highlighted; it brings
promising researchers from different institutes together, who
are expected to become next-generation leaders.

With respect to the industry's expectations of a science
city and particularly an open innovation center, it was noted
that today’s industry expects public research institutions to
play a major role in basic research, and seeks a system that
would enable businesses to effectively exploit the results of
basic research.

@ Promotion of investment in R&D

There are a variety of potential investors in research and
development, such as venture capitalists, individual investors,
governments, and corporate investors. It is highly important
to appeal to each one’s different motivation for investment,
and key individuals to be “catalysts” are expected to play a
significant role in this effort.

A noted example was NASA, which has been presenting
accessible and exciting visions of how its research and
development activities contribute to the world, and
communicating effectively with the general public; thus
distinguishing itself from many other research institutions.

It was also mentioned when researchers try to present
business models of their researches in seeking inventors, it is
needed some skilled persons assist the researchers with
developing effective business models.

@ Characteristics of so called “a science city”

Panelists shared a common view that a “science city”
should not simply mean a place where research institutions
or companies are gathered together, but should possess a
unique culture, which distinguishes it from other cities/areas;
in such a culture, citizens take pride in their community as a
science city, and general people other than researchers also
casually talks about or discuss on science-related issues.
These kinds of regional characteristics are difficult to be
formed in cities with a large population, and are specific to
areas with a high percentage of researchers and their families
among population. Thus, it is one of very important
qualifications for a science city to have attractive features
which allow both researchers and their families to live in
comfort. It was noted that while areas like Silicon Valley have
such features, Tsukuba too is becoming an attractive city in
this sense.
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B Summaries of the keynote speeches

Prof. Hiroshi AMANO

Professor at Nagoya University
Director of Center for Integrated Research of Future Electronics (CIRFE),
Institute of Materials and Systems for Sustainability (IMaSS), Nagoya University

Short biography

In 1988, completed All But Dissertation (ABD) for a PhD degree of the Graduate School of Engineering, Nagoya University. In 1989,
acquired a PhD in Engineering from Nagoya University. In April 1988, appointed as Assistant Professor at School of Engineering,
Nagoya University. In April 1992, appointed as Lecturer at Faculty of Science and Technology, Meijo University, then as Associate
Professor, and in April 2002, as Professor at Faculty of Science and Technology, Meijo University. In April 2010, appointed as
Professor at Graduate School of Engineering, Nagoya University. In October 2015, appointed as Director of Center for Integrated
Research of Future Electronics (CIRFE), Institute of Materials and Systems for Sustainability (IMaSS), Nagoya University, as well as
Professor, Nagoya University. In April 2011, concurrently appointed as Director of the Akasaki Institute, Nagoya University.

Major awards: Rank Award of UK in 1998, Marubun Academic Award in 2001, The Japan Society of Applied Physics Fellow in 2009,
The Institute of Physics Fellow (UK) in 2011, Person of Cultural Merit, the Order of Culture in 2014, The Nobel Prize in Physics in

2014, Shizuoka Prefectural Honor Award, Chunichi Cultural Prize, and Aichi Prefectural Honor Award in 2015.

Title of the speech

Challenges for energy savings and energy harvesting by new materials

Summary of the speech

Professor Amano at Nagoya University is engaged in
research and development of GaN, which is used in LEDs, Blu-
ray discs, amplifiers in base stations of smartphones, etc.
Though its potential as a material for semiconductors was
recognized in 1960, its development has progressed by
collaboration between Nagoya University and TOYODA GOSEI
Co., Ltd. since 1987. Now, it is a widely used semiconductor
material.

Power supply has been an important issue in Japan since
the Great East Japan Earthquake (2011). Professor Amano
and his co-workers aim to improve the efficiency of energy
consumption by utilization of LEDs. In Japan, it is expected
that LEDs will be used in three quarters of the total number
of lighting equipments by the year 2020, which will result in
an energy saving of 7% of the total electricity consumption
(about one trillion yen). Moreover, if new semiconductor
materials are introduced in the conversion process from DC
to AC, the conversion efficiency will be much better than that
of Si-IGBT, which is currently used. It is expected that by
replacing the current Si-based IGBT to SiC/GaN devices, 9.8%
of the total electricity consumption can be saved.

It is estimated that the world population will be around
11 billion by the year 2100, and securing water and food will
be also an essential issue. Professor Amano and his co-
workers have been advancing the research on AlGaN-based
short-wavelength ultraviolet LEDs, which can be applied to
water sterilization technology, and NIKKISO CO., LTD. is aiming
to put this technology into practical use.

InGaN has another potential for application: in Japan,
there is a communication network called backbone, in which
quartz optical fibers are used; the problem is the high cost of
placing the fiber for the last one mile for each household. If
the performance of green and red LEDs is improved, and if
inexpensive and flexible plastic optical fibers can be used, it is
possible to achieve a 100 Gbps communication speed that is
sufficient for 4K and 8K broadcasting.

In addition, if the development of long-wavelength
materials is advanced and multijunction solar cells are put
into practical use, it is possible to achieve an efficiency more
than twice as higher as that of the present silicon-based solar
cells. However, as the quality of InGaN of high indium
composition is still quite low currently, Professor Amano and
his co-workers aim to improve the efficiency by application of
atomic manipulation technology.

To develop these technologies at universities and to
make use of them in society, Nagoya University established
the GaN Research Consortium in October 2015. This
consortium involves 12 universities and 25 private companies,
as well as the National Institute of Advanced Industrial
Science and Technology and the National Institute for
Materials Science. It is expected the consortium will
contribute to the benefit of the society through acceleration
of research and development activities, promotion of energy-
savings and energy-harvesting by new materials, and training
opportunities for young researchers to lead the next
generation.
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Prof. Yoshiyuki SANKAI

Professor and Director at the Center for Cybernics Research, University of Tsukuba

CEO of CYBERDYNE Inc.

Program Manager of the Impulsing Paradigm Change through Disruptive Technologies (ImPACT),
Cabinet Office, Japan

Short biography

Graduated from the Graduate School, University of Tsukuba with a PhD in Engineering in 1987.

Appointed to the Research Fellowship for Young Scientists by the Japan Society for the Promotion of Science, Assistant Professor,
Lecturer, Associate Professor at University of Tsukuba, a Visiting Professor at Baylor College of Medicine in the US. Currently, he is
Professor at the Graduate School of Systems and Information Engineering, Director of Center for Cybernics Research, University of
Tsukuba, CEO of CYBERDYNE Inc., and Program Manager of ImPACT program at the Cabinet Office.

He has successively held various posts both at home and abroad, including Research Supervisor of the Center for Cybernics Research
in the FIRST Program of the Cabinet Office, member of the board of directors/councilor of the Robotics Society of Japan, member of

the Global Agenda Council of the World Economic Forum (Davos meeting), etc.

Title of the speech

Innovative Cybernic System and Social Change
~Challenges for ZERO Intensive-nursing-care Society”~

Summary of the speech

Professor Sankai is the advocator of the new scientific
field called “Cybernics,” which has been established by fusing
and mixing the brain and the nervous system of human being,
physiological system, human body, robot engineering,
information system etc., and he is challenging research and
development of innovative technologies to be solutions for
various social issues concerning nursing-care and medical
treatment.

In Japan, the population is aging rapidly and it is said
that people of 65 years of age or older will account for more
than 40% of the total population in 2055. Professor Sankai
has been pushing on research and development of innovative
Cybernic system, which is expected to improve the residual
functions of a human body and increase the degree of
independence. He aims to reduce the heavy burden on the
entire society through implementation of this technology in
the society.

“Robot Suit HAL®” is the world’s first cyborg-type robot,
developed by making full use of the Cybernics technologies,
which helps to improve, assist, expand, and reproduce
physical functions of its wearer. With a view of developing
and spreading the Cybernics technology, Professor Sankai
founded a university-oriented startup company CYBERDYNE,
and as an expert member of the committee for medical
robots and personal care robots at the International
Standardization Organization (I1SO), he contributed to
establishment of the rules for the fields. Moreover he
obtained CE marking as the world first approval to a medical
robot, and also the world’s first ISO certification for a personal
care robot. At present, in Germany, the public industrial

compensation insurance is already applicable to functional
improvement therapy using HAL®. Also In Japan HAL® has
been finally approved as a medical device, and the medical
insurance program will be applied from April, 2016. Besides,
the Robot Revolution Realization Council has been
established by Japanese government, and there’s a trend of
accelerating the promotion of this field.

Professor Sankai and his co-workers are developing
devices that can be used in work places, along with a single
joint HAL® that can be used in a bed in the acute phase of
iliness, as well as such devices expected to be utilized also for
preventive use in a preclinical stage: for example, a next-
generation vital-sensing system to measure arteriosclerotic
index, blood concentration and cardiac function; a device
which can measure electrocardiography with clothes on, etc.
In addition, as a channel to implement this technology in the
society, CYBERDYNE has affiliated with Haneda airport and
started development of operation technology through trial
operations of robots in the airport.

Global collaborations such as with Harvard University
are also in progress, and expectation for Cybernics is
increasing also from an viewpoint of social business, which
focuses on solutions for social issues. Professor Sankai and
his co-workers are progressing an establishment of a hub
where an innovation ecosystem works; they accept
challengers to the hub from both the inside and outside the
country, and aim to establish a cycle in which innovations are
brought about and the outcomes are implemented in the
society.
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B Summaries of the presentations

Dr. James KUFFNER

Director, Robotics at Google (*the then position when the forum was held)

Short biography

James Kuffner is the former Engineering Director at Google, Adjunct Associate Professor at the Robotics Institute, Carnegie Mellon
University. He received a Ph.D. from the Stanford University Dept. of Computer Science Robotics Laboratory in 1999. He was a
Japan Society for the Promotion of Science (JSPS) Postdoctoral Research Fellow at the University of Tokyo working on software and
planning algorithms for humanoid robots. He joined the faculty at Carnegie Mellon University's Robotics Institute in 2002, and was
an Invited Senior Researcher at the Digital Human Research Center (AIST/Japan) from 2002-2009. He has published over 125
technical papers and received the Okawa Foundation Award for Young Researchers in 2007. After joining Google in 2009, he
authored the route planning software for Google's self-driving car, and co-founded Google's recent new project involving robotic
technology in 2013. In January 2016, it was announced that he has joined the technical leadership team at Toyota Research Institute

Inc. in the U.S.

Title of the presentation

Innovation and Robotics

Summary of the presentation

Dr. Kuffner is an expert in algorithm and software for
motion of robots or CG animations etc., and has engaged in
research and development at universities and research
institutes both in the US and Japan. At Google he was
engaged in various projects which have attracted significant
social attention, such as autonomous vehicles, computer
models of 3D objects, and robotics business, etc. With this
background, he gave a presentation, featuring robotics as the
main subject, from viewpoints of both a researcher and the
industry.

He first reviewed examples of innovations that
substantially influenced society, such as the automobile,
computer, cellphone etc., and he also talked about the history
of research and development of humanoid robots.
Thereafter, he introduced “cloud robotics,” which is expected
to bring about significant change in the field of robot
development in the future. He discussed its advantages and
possibilities; by sharing knowledge and technology through
cloud computing or adapting hardware to cloud computing, it
is expected that development of robots will be less expensive,
and robots could be lighter and smarter than present ones in

near future. Moreover, we can expect a variety of possibilities
resulting from combinations of robotics and various other
technologies.

He emphasized that innovation requires the right
ingredients; it is essential that technology to uplift humanity
and society should be developed through effective
partnerships between academia, industry, and the
government. Further, he explained certain advantageous
features of Silicon Valley: an environment where universities
and skilled people are concentrated, availability of funding,
rich social infrastructure, and the diversity of talent, ideas,
and nationality. In addition, he mentioned that an important
factor to create innovation is the philosophy and tendency of
people living in this area to act; challenges for conventional
way of thinking or existing business models, the open source
standard, and values that never regard failure as shame. He
also mentioned the recent tendency that people are moving
out to other areas because of the rise in house rents, and
pointed out that the housing condition is also an important
factor for an innovation site.
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Prof. Roberto CINGOLANI

Scientific Director of IIT (Instituto Italiano di Tecnologia)

Short biography

Roberto Cingolani (Milan, 1961) graduated in Physics and got the “Diploma di Perfezionamento” (PhD) in Physics at Scuola Normale
Superiore in Pisa. Founder and Director of the National Nanotechnology Laboratory (NNL) of INFM at University of Salento, he is the
Scientific Director of the Fondazione Istituto Italiano di Tecnologia, Genoa, since 2005. He was staff member at the Max Planck
Institut fur Festkorperforschung in Stuttgart (Germany) and Visiting Professor at the Institute of Industrial Sciences at Tokyo
University (Japan) and at Virginia Commonwealth University (USA). Author and co-author of about 750 publications, he holds 46
patent families. During the years he has been in charge of various institutional roles at national and international levels. Among Prof.
Cingolani’s awards and honors are: two Prizes of the Italian Physical Society for young researchers, the INFM Prize “Ugo Campisano”
for researchers in the field of Semiconductor Physics, the “ST-Microelectronics” Prize by the Italian Physical Society, the “Premio
Grande lppocrate” award for science dissemination by Unamsi and Novartis, the “Guido Dorso” award by the Italian Republic Senate
for his Research Activity. The title of “Alfiere del Lavoro” and the title of “Commendatore della Repubblica” by the President of the

Italian Republic.

Title of the presentation

Technology and Humans in the XXI Century

Summary of the presentation

Prof. Cingolani is the Scientific Director of the Italian
Institute of Technology (IIT), which is an institute established
by the Ministry of Education, University, and Research (MIUR)
and Ministry of Economy and Finance (MEF) in Italy. Its
mission is to enhance Italy’s technical competence and to
contribute to the Italian economy through research and
development and nurturing human resources. Prof. Cingolani
is a member of various committees on the “Framework
Programme,” which is a program to support research and
development throughout the EU, and he gave a talk
introducing several examples of research and development at
IIT, which are in alignment with the policy of research and
development that EU promotes.

The presentation began with worldwide issues such as
the population problem, disparity between developed
countries and underdeveloped countries, aging and living
healthy and long, and problems of resources and
environments; he mentioned that it is necessary to develop
adaptive and low cost technologies that can be used to deal

with these issues. For example, development of portable
medical diagnostic system, waste and water recycle
technology, technologies for smart cities and life assistance, a
portable power sources, and smart materials, etc. are
expected. Some of these are supported by the “European
Horizon 2020 programme,” which is the largest scale of fund
support system for research and innovation projects in the
EU.

As examples of specific cases at IIT, he introduced some
R&D projects including followings: a high-performance
nanosensor that can detect biomarkers of cancer and
infectious viruses as well as various specified substances from
blood; a robot companion “iCub,” which is based on the
concept of “1 robot companion in every family,” and is
relatively low cost and cloud intelligence-capable;
rehabilitation devices using robotics; MEMS for energy
harvesting; microbial fuel cells; and bioplastic made from
waste plant materials.
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Dr. Takeshi KIMURA

Associate Professor, Faculty of Humanities and Social Sciences, University of Tsukuba

Short biography

1998 Ph.D. Divinity School, the University of Chicago, USA

1996-2000  Yamaguchi University, Faculty of Humanities

2001-present University of Tsukuba, Faculty of Humanities and Social Sciences

Since 2007, Roboethics has been a part of the field of his study.

From 2008 to 2012, as a member of the Global COE Program (GCOE) at University of Tsukuba “Cybernics: Fusion of human, machine

and information systems,” he worked on Roboethics.

Title of the presentation

Robotics, Al and Future of Human Society

Summary of the presentation

On the second day of this forum, which had several talks
by the front-runners of technological development, the
viewpoint of the presentation by Dr. Kimura, a specialist in
the fields of philosophy and ideas, brought about another
angle to approach the theme for the Panel 2. He introduced
“concerns about negative influences of innovative technology
on society,” which have been under discussion in various
fields recently. Awareness of such concerns added further
depth to the subsequent panel discussion.

For example, “The Future of Employment: How
Susceptible are jobs to Computerisation?,” by Carl B. Frey and
Michael A. Osborne at Oxford University in 2013, shows
analysis that 47% of the total employees in the US face a risk
of losing their jobs because of the development of
computerization in various kinds of business fields. It is also
estimated by Oxford University, Boston Consulting Group etc.,
that spread of robots will cause a similar problem of
unemployment. It is concerned such influence will cause
further harmful effects: society becomes unstable, social
inequality increases, and people lose their spiritual happiness,

etc. These serious concerns have been turning into a question
of whether society should accept technologies which contain
such risks. On the other hand, it is also true that there are
cases that robots enhance people’s quality of life (QOL); there
are many reports that use of mental commitment robots at
homes for the aged showed good effects on aged people, and
also there are cases that communication robots enable
communication between advanced ALS patients and their
family members.

Dr. Kimura mentioned another serious global issue
concerning implementation of robot technology: use of
Lethal Autonomous Weapons Systems (LAWS), so called
“killer robots.” In 2015, a letter to request the ban of LAWS
was submitted to the United Nations by many scientists and
business people. Though a discussion about this problem has
been already begun in an informal meeting of Convention on
Certain Conventional Weapons (CCW), there’s an urgent
demand that the affiliated countries would start practical
actions to deal with this issue.
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B Overview of the discussion in Panel 2

Dr. Ryoji CHUBACHI

Vice Chairman of the 4™ High Level Forum Organizing Committee
President, National Institute of Advanced Industrial Science and Technology

Prof. Hiroshi AMANO
Prof. Yoshiyuki SANKAI
Dr. James KUFFNER

Prof. Roberto CINGOLANI
Dr. Takeshi KIMURA

Overview of the discussion

On the second day of the forum, October 27, the keynote speeches, presentations, and panel discussion in Panel 2 focused on
science/technology and innovation from viewpoints of relationship with the society, based on the sub theme for the second day
“Innovation and Society.”

The topic of the panel discussion was narrowed down to the “implementation of science and technology,” and the facilitator
drew opinions of each panelist from the following aspects: 1. Basic issues in social implementation; 2. International cooperation; 3.
Certification and standardization; 4. Ethics.

The remarks of each panelist were not focused only on technological issues, and discussion about influences that innovative
technologies would bring about in the society was also active. Questions on the future vision about relationship between human
and science/technology were raised by the floor, and the panel and the floor had a lively discussion. In Japan and European
countries where declining birthrates and aging population are at issue, there are a lot of challenges to be solved. The panel and
the floor agreed on the idea that in the era with such tough challenges, it is important that humans would live in well coexistence
with robots, and create a happy and fulfilled society.

The panel discussion on the second day provided a meeting venue for leading experts in social implementation of
technologies which attract worldwide attentions. Considering the opinions each panelist gave, it was apparent that everyone

definitely had an affirmative answer to the key question in Dr. Kimura’s presentation: “Do engineers have any philosophy?”

*The photos at the bottom in page 62: Panelists and the floor in an active Q&A session
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M Significance of
TSUKUBA/GIANT HIGH LEVEL FORUM

TSUKUBA/GIANT HIGH LEVEL FORUM brought about significant outcomes both to the participants and the organizers. The
following shows major points of significance shared among the seven institutes of the Organizing Committee, from the
viewpoint of the host city to review the impact of this forum on Tsukuba Science City.

@ Promotion of Tsukuba Science City for inside/outside the nation

The Organizers had an honor of the presence of Mr. Hase (Minister of Education, Culture, Sports, Science and Technology)
and Mr. Matsumoto (State Minister, Cabinet Ofice), as well as a message from Minister of Economy, Trade and Industry, at the
opening ceremony of the forum; which became an opportunity to impress the central government with the presence of Tsukuba
Science City. The forum included presentations about the research domain where Tsukuba has a strength such as robotics, as
well as the keynote speech by Professor Amano, the Nobel laureate: by these programs the forum could show the potential and
competitiveness of innovative science and technology of Tsukuba/Japan. Besides there were a lot of opportunities to show the
accumulation of state-of-the-art facilities and skilled human resources in Tsukuba, as well as a potential as an innovation center:
the introduction about Tsukuba Science City and TIA-nano by Dr. Yamauchi (Director General, KEK); remarks on the advantages
of Tsukuba as a science city in the panel discussion; TIA-nano campus tour; the special presentation by Dr. Leo Esaki during the
gala dinner, etc. It is expected these would become the impact to raise domestic attention to Tsukuba Science City, and also
attract human resources, facilities, and investment from abroad to this area.

@ Promotion of TIA-nano to foreign countries

The forum included good opportunities to raise awareness of TIA-nano especially among overseas participants:
presentations of the achievement of TIA-nano as an open innovation facility in the Introduction; TIA-nano campus tour; as well
as mentions about TIA-nano in the addresses by honorable guests.

@ Suggestions for developing Tsukuba into a successful innovation center

Both of the Panel 1 and 2 provided suggestions with deep significance concerning common various issues among the
participating cities/sectors. Especially the discussion in the Panel 1 provided a lot of implicative opinions, which should be
considered when we work on transforming Tsukuba Science City into a really effective innovation center (*for details, please
refer to p.47 and 49). For all the members of the Organizing Committee of this forum, further development of Tsukuba Science
City as a innovation center is a truly important challenge, and it was so useful we could share a lot of instructive suggestions by
distinguished experts all over the world, which will be great hints for considering what kind of additional measures should be
taken.

@ Success of the forum by the collaboration of seven organizations

As mentioned before, TSUKUBA/GIANT HIGH LEVEL FORUM was organized as a collaborative project of seven different
organizations, and each organization took a significant burden both for its preparation and management. Thanks to the efforts
by all of them, the forum obtained very high evaluations from participants both in the main events and social events. Especially
from the overseas participants, there were great compliments to our hospitality all over the forum, as well as satisfying contents
of keynote speeches, presentation, and panel discussions. This is nothing but the result of the collaboration of the seven
organizations, and it could be a model achievement by a successful collaboration of multiple organizations in a large scale in
Tsukuba Science City, which would be a good reference for similar collaborative projects in the future.

@ Learning for G7 Science & Technology Ministers’ Meeting in Tsukuba, Ibaraki

The G7 Science & Technology Ministers’” Meeting will take place in Tsukuba from May 15 to 17, 2016. The managerial staff
at lbaraki Prefecture and Tsukuba City, who plays core roles in the preparation for the meeting, have also been the leading
members in the Management Board of the Organizing Committee of the High Level Forum. It is expected they transfer the
know-how of the High Level Forum to the preparation of the G7 STM meeting, and make the best use of it: what they learned
about the organization of an international conference of VIPs. In addition, during the period of the High Level Forum in Tsukuba,
general staffs of the Prefecture/City to be in charge of the G7 STM meeting, also experienced inspection of the forum as
assistants, and learned a lot from the on-site management and the atmosphere of an international meeting for VIPs.
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M Information of the 5" High Level Forum

The 5™ High Level Forum is going to be held on the following condition. (*The information is based on the latest
communications in February 2016.)

Dates

September 26 (Mon) and 27 (Tue), 2016
*The above dates are for the official events. Social events will be programed on September 25 (Sun), as opportunities for

overseas participants to get to know each other and make networks.

Venue

GIANT campus in Grenoble, France

Main Theme: Collaborative Creativity
Sub theme 1: Progress, Governance, Strategies, Visions
Sub theme 2: Application to “Smart Industry”

At present it is agreed that the 6" High Level Forum in 2017 would be held in Montreal, Canada.

Professor Marcel Morabito retired from the post of the Senior Advisor/the High Level Forum Coordinator at CEA in the end
of 2015, and afterward Mr. Alain Astier has been committed to the organization of the High Level Forum as the new coordinator.
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B Comments by the organizer and joint organizer

FBSUILS OF collaboration by multiple msuiuions i 1Sukuba
Dr. Sukekatsu USHIODA

Auditor of the 4™ High Level Forum Organizing Committee
President, National Institute for Materials Science
(*the then positions when the forum was held)

| am very happy that the distinguished guests representing various science and technology cities in the world gathered here
and we could have “TSUKUBA/GIANT HIGH LEVEL FORUM” take place with satisfying contents. Organization of this forum has
been a big project, for which seven institutions in Tsukuba Science City have been collaborated beyond the institutional
boundaries to achieve a goal. The success of this forum is attributed to the collaboration of multiple institutions. We can say
that the collaboration itself has been a kind of innovation in our academic community. | expect that, we will make the best use
of the cooperative framework made up through the organization of TSUKUBA/GIANT HIGH LEVEL FORUM, as well as the

network of key persons from various innovation centers in the world, for our future initiative and activities.

Frosram with Satsiing contents ana wonaerit/ hosoiianty
Mr. Jean-Daniel TORDJMAN

International Advisor to CEA Tech
President of the Ambassadors’ Club
Former Ambassador of the French Competitive Cluster Network

The fourth GIANT HIGH LEVEL FORUM in Tsukuba had outstandingly high quality of contents among the forums held to
date. To say nothing of the keynote speeches and presentations by wonderful speakers, it was impressive we could enjoy deep
and informative panel discussions. Moreover, at this forum, | was impressed by the wonderful hospitality of people in Tsukuba
as the host city. Not only the forum’s main events, but also the program of related events were left in my mind. In particular, at
the gala dinner, | felt an enormous power and Tsukuba’s potential from young people including university students who gave
excellent Japanese traditional art performances. This forum will be the one that remains in our memory long. The next fifth

forum will be held in Grenoble, and | look forward to seeing you again.
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Review of TSUKUBA/GIANT HIGH LEVEL FORUM

Dr. Masaharu SUMIKAWA

Council member, the 4™ High Level Forum Organizing Committee
Chairman, Tsukuba Global Innovation Promotion Agency

The “TSUKUBA/GIANT HIGH LEVEL FORUM” was the first big project | was committed to as the chairman of the Tsukuba
Global Innovation Promotion Agency (TGI). It was not a project to be held merely by TGI, but a collaborative project by seven
organizations including TGI, as well as an overseas partner, GIANT. All the seven organizations committed to the preparation and
management of the forum both as sponsors and actual working units, and we mainly took the role of coordination of the whole;
now | feel that it just represents the mission of TGl itself.

TGI was established with a mission to serve as a hub to promote collaborations among the academia, industry and
government in “Tsukuba Science City,” the largest center of science and technology in Japan. It is also expected TGl would
promote the establishment of an innovation ecosystem in Tsukuba area and enable its function. | also serve as the chairperson
of the Executive Board of “TIA-nano,” an open innovation platform for nanotechnology based in Tsukuba, and “Innovation in
Tsukuba” is a great theme for me that | always have in my mind. Thus, | found this forum was a precious opportunity to seriously
discuss about the meaning of the existence of science cities, together with the VIPs around the world who play important roles
in science cities, and to consider what values Tsukuba Science City can provide to local areas, Japan, and the global community.

Tsukuba Science City was developed as a large national project: it was formed by relocating a numbers of academic
institutes to this area. Now, however, half a century passed since the original planning of this area, we recognize that mere a
cluster of many research institutes and companies is not sufficient for creating innovation. To activate the city’s function as an
innovation site, we are in the phase which requires additional measure for reinforcement.

| believe those who participated in the High Level Forum fully understand that this is never an easy task. However, with the
valuable resources that have been gathered in Tsukuba for almost half a century, | am certain that Tsukuba has the greatest
potential to be developed into an unparalleled innovation site that can never be replicated in any other cities in Japan. In the
panel discussion on the first day of the forum, there was an active discussion about the characteristics of a science cities.
Without doubt, Tsukuba is the representative model showing such characteristics: it has a concentration of many academic and
research institutions, a lot of skilled people for research and development, and it is a cosmopolitan city with diversity, etc. Above
all, | believe the most crucial point is the unique “culture” of Tsukuba as a science city: the culture which have been established
in the community with a high ratio of researchers and their families among the whole residents. Just like the characteristic of
Grenoble mentioned by Prof. Stirling representing GIANT, Tsukuba is also such a city where general citizens, from kids to adults,
casually talk about science-related issues in their daily communications at home, schools, work places, and local communities,
etc. in every occasion. Besides, the people in Tsukuba are provided with a lot of opportunities to familiarize themselves with
research institutes and universities since their childhood. Various stakeholders in the area that are related with innovation share
this culture in Tsukuba, and this is apparently the reason why the innovation ecosystem in Tsukuba is uniquely different in
quality from those in other areas.

Tsukuba is a unique city in Japan and a rare one in the world, with valuable resources which have been concentrated for
half a century, including its culture. Now, we need to show the values that innovation in science and technology created in this
city can bring to local areas, Japan, and the world, and we have to meet expectations for them. | believe it to be an important
mission of our TGI: I've made up my mind to work on the establishment of the innovation ecosystem in this city, collaborating
with various institutions within and outside of this area. Probably this project itself would be a part of our innovation.

At the very beginning of the panel discussion on the first day of the forum, Dr. Yuko Harayama pointed out that “for
innovation, it is not sufficient to have only ideas. Innovation cannot be created alone but through a collaboration with others.”
To establish Tsukuba as the innovation center in science and technology, which could be our country’s pride, | sincerely
appreciate understanding and generous support from various fields.

Finally, | would like to express my deepest gratitude to all the people who supported “TSUKUBA/GIANT HIGH LEVEL
FORUM,” and | truly wish the great success of the fifth High Level Forum in Grenoble .
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Dr. Leo Esaki, a Nobel laureate in physics, acted as a special advisor to the Organizing
Committee and made a special presentation at the gala dinner. (October 26)
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A traditional Japanese performing arts company “Isaka Toshiyuki Shachu” gave spectacular performances
of Japanese drums, shamisen (Japanese stringed instruments) and traditional dances, etc. as an attraction
for the gala dinner. The company includes a lot of students at the University of Tsukuba, and their energetic
performances fascinated the guests so much.
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B Members of the Organizing Committee

General Council

Position
in the Council Title/Affiliated Organization

Honorary
Chairman

Chairman

Vice
Chairman

Auditor

Auditor

Council
Member

Council
Member

Kazuhiro KIYOSE
Tomokazu UETA

Masaru HASHIMOTO Governor, Ibaraki Prefectural Government

Kenichi ICHIHARA Mayor, City of Tsukuba

Ryoji CHUBACHI

Sukekatsu USHIODA

President, National Institute of Advanced Industrial Science and Technology
(AIST)

President, National Institute for Materials Science (NIMS)
(*the then president when forum was held)

Kyosuke NAGATA President, University of Tsukuba
Atsuto SUZUKI

(*-March 2015)
Masanori YAMAUCHI

Director General, High Energy Accelerator Research Organization (KEK)

(*April 2015-)
Michiharu NAKAMURA

(*-June 2015)
Masaharu SUMIKAWA

President, Tsukuba Global Innovation Promotion Agency

(*June 2015-)

Management Board
Title/Affiliated Organization

Masatoshi SAKUMA

Toshihiko KANAYAMA

Hiroshi IWATA

Shigeo OKAYA
(*-July 2015)

Tomoaki HYODO
(*-March 2015)
Shunichi HISHITA
(*April 2015-)

Akira NOIE

Masaharu NOMURA

Susumu IKEDA

Minemasa SUEHIRO

*Some other people joined meetings of the Management Board occasionally according to circumstances.

Trustee/ Senior Advisor for Science and Technology, Ibaraki Prefectural Government
Director, International Affairs Division, Ibaraki Prefectural Government

Director, Science & Technology Promotion Department, City of Tsukuba

Vice President, National Institute of Advanced Industrial Science and Technology (AIST)

Counselor, National Institute of Advanced Industrial Science and Technology (AIST)

Counselor, National Institute of Advanced Industrial Science and Technology (AIST)

Chief, Tsukuba Innovation Arena Promotion Office, National Institute for Materials Science (NIMS)

Professor, International Innovation Interface Organization, University of Tsukuba
Trustee, High Energy Accelerator Research Organization (KEK)

Professor/ Chief, Tsukuba Innovation Arena Promotion Office, High Energy Accelerator Research
Organization (KEK)

Secretary General, Tsukuba Global Innovation Promotion Agency

Honorary
Advisor

Advisor

Advisor

Leo ESAKI

Teruo KISHI

Masaharu SUMIKAWA
(*Appointed to the council member of the
General Council at the end of June 2015)

President, Science and Technology Promotion Foundation of Ibaraki

Honorary Advisor of the Executive Board, Tsukuba Innovation Arena
for Nanotechnology

Chairperson of the Executive Board, Tsukuba Innovation Arena for
Nanotechnology
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B Meetings of the Organizing Committee

@ 1 Meeting of General Council
» Date: December 9 (Tue), 2014

11:00-12:00
 Venue: TIA Collaboration Center (AIST)

® 2™ Meeting of General Council
- Date: February 16 (Mon), 2015

10:00-11:00
 Venue: TIA Collaboration Center (AIST)

Management Board

@ 1 Meeting of Management Board
- Date: December 26 (Fri), 2014

16:00-17:00
+ Venue: Tsukuba City Hall

® 2" Meeting of Management Board
- Date: January 19 (Mon), 2015

9:00-11:00
+ Venue: Tsukuba City Hall

@ 3™ Meeting of Management Board
» Date: February 6 (Fri), 2015

10:00-12:00
+ Venue: Tsukuba City Hall

® 4™ Meeting of Management Board
- Date: August 31 (Mon), 2015

14:00-16:00
» Venue: Kasuga Plaza (University of Tsukuba)

@ 5" Meeting of Management Board
» Date: October 9 (Fri), 2015

15:30-17:00
» Venue: Kasuga Plaza (University of Tsukuba)

Organization scheme for the 4t High Level Forum

Organizers

Regulations
——® Ibaraki Prefectural Government, City of Tsukuba, AIST, NIMS, Univ. of Tsukuba, KEK, TGl e—

@Honorary Chairman: Governor of Ibaraki Prefecture (Mr. Hashimoto)
@ Chairman: Mayor of Tsukuba City (Mr. Ichihara)
@ Vice Chairman: President of AIST (Dr. Chubachi)
@Auditor: President of NIMS (Dr. Ushioda), President of Tsukuba Univ. (Dr. Nagata)
@ Council Member:
Director General of KEK (Dr. Suzuki — Dr. Yamauchi),
President of TGI (Dr. Nakamura — Dr. Sumikawa)
@Advisors: Dr. Esaki, Dr. Kishi (TIA-nano), Dr. Simikawa (TIA-nano)

Y T

Consisted of persons in the position of managing the division/department in charge of
organization of the High Level Forum at the seven organizers listed above

Staffs, Budgets TGI

Joint Organizers | GIANT, TIA-nano
Cabinet Office, MOFA, MEXT, METI, Embassy of France,

KEIDANREN (Japan Business Federation), Tsukuba Science City Network
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B The program for
TSUKUBA/GIANT HIGH LEVEL FORUM

October 25 (Sun): Social events

*Social events are options for overseas participants as opportunities to get to know each other and make networks.

11:00 Brunch at the Okura Frontier Hotel Tsukuba
12:15 Bus leaves the hotel
13:30 Coffee Break at Tsukuba-san Hotel Aokiya/ Walk in the shrine town

Tour of Mt. Tsukuba Shrine including appreciation of a traditional holy dance performance by a
Shinto maiden
Tour of Inaba Brewery (*a Japanese sake brewery)

16:30 Return to the hotel by bus

17:30 Free time at the hotel

18:00 Bus leaves the hotel for the restaurant (*San-sui-tei)
18:15 Cocktail service/ Take a commemorative photo
18:50 Welcome dinner

(*Japanese Washoku dinner including local food products at a traditional Japanese-style
banquet place which has a rock garden)

20:40 Return to the hotel by bus

MEBEEICH T2 ARBOMAARZE EHARK

Tour of a sake brewery and tasting at Inaba Brewery
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October 26 (Mon): 1** day of the forum

7:50
8:15
8:50
9:00

9:35

9:50-13:15

9:50

10:20

10:50
11:10

11:30

11:50

12:15

13:30

14:20

16:30
16:50
17:50
18:00
18:40

21:00

Bus leaves the hotel for the forum venue (TIA Collaboration Center, AIST)
Coffee/Tea
Take a commemorative photo

Opening ceremony

Opening Address by Host:
Mr. Masaru Hashimoto, Governor of Ibaraki Prefecture
Mr. Kenichi Ichihara, Mayor of Tsukuba City

Addresses by Guests of Honor:
Mr. Hiroshi Hase, Minister of Education, Culture, Sports, Science and Technology
Mr. Fumiaki Matsumoto, State Minister of Cabinet Office (*in charge of Science and
Technology Policy )
Message from Minister of Economy, Trade and Industry
(*Read out by Mr. Takeo Hoshino, Deputy Director-General, Industrial Science and
Technology Policy and Environment Bureau, METI)

Address by Joint Organizer:
Prof. Marcel Morabito, Senior Advisor/ High Level Forum Coordinator, CEA Tech
*Master of ceremonies by Dr. Toshihiko Kanayama, Vice President of the National

Institute of Advanced Industrial Science and Technology (AIST)

Introduction
Dr. Masanori Yamauchi, Director Genaral, High Energy Accelerator Research Organization (KEK)

Panel 1 “Innovation from Science City”

Keynote Speech 1:
Dr. Yuko Harayama
Executive member of the Council for Science, Technology and Innovation (CSTI)

Keynote Speech 2:
Dr. Tim Bestwick
Executive Director of Business and Innovation, Science and Technology Facilities Council (STFC)

Refreshment break

Presentation 1:
Mr. Kazuhiko Toyama
CEO, Industrial Growth Platform Inc. (IGPI)

Presentation 2:
Dr. Hugh Thaweesak Koanantakool
President, National Science and Technology Development Agency (NSTDA)

Presentation 3:
Prof. William George Stirling
Director, Institut Laue-Langevin (ILL)

Discussion
Facilitator: Prof. Richard B. Dasher
Director of US-Asia Technology Management Center of Stanford University

Lunch

TIA-nano Campus Tour
(*Tour of the core research institutes of TIA-nano: AIST, NIMS, Univ. of Tsukuba, and KEK)

Return to the Okura Frontier Hotel Tsukuba by bus

Free time at the hotel

Bus leaves the hotel for the venue of the Gala Dinner (*Hotel Grand Shinonome)
Cocktail service

Gala Dinner
(*Prefix banquet dinner including local food products)

Return to the Okura Frontier Hotel Tsukuba by bus
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October 27 (Tue): 2™ day of the forum

7:50 Bus leaves the hotel for the forum venue (Auditorium/Hall, University of Tsukuba)
8:20 Coffee/Tea
9:00 Welcoming Address by Host:

Dr. Kyosuke Nagata, President of the University of Tsukuba
*Master of ceremonies by Dr. Masaharu Nomura, Trustee of High Energy Accelerator
Research Organization (KEK)

9:10-13:00 Panel 2 “Innovation and Society”

9:10 Keynote Speech 1:
Prof. Hiroshi Amano
Professor/ Director of Center for Integrated Research of Future Electronics (CIRFE), Institutes
of Materials and Systems for Sustainability (IMaSS), Nagoya University

9:55 Keynote Speech 2:
Prof. Yoshiyuki Sankai
Professor and Director at the Center for Cybernics Research, University of Tsukuba
CEO of CYBERDYNE Inc.
Program Manager of the Impulsing Paradigm Change through Disruptive Technologies
(ImPACT) Program, Cabinet Office, Japan

10:40 Refreshment break

11:00 Presentation 1:
Dr. James Kuffner
Director, Robotics at Google (*the then position when the forum was held)

11:20 Presentation 2:
Prof. Roberto Cingolani
Scientific Director, IIT (Istituto Italiano di Tecnologia)

11:40 Presentation 3:
Dr. Takeshi, Kimura
Associate Professor, Faculty of Humanities and Social Sciences, University of Tsukuba

12:15 Discussion
Facilitator: Dr. Ryoji Chubachi
President, National Institute of Advanced Industrial Science and Technology (AIST)

13:00 Invitation to HLF 2016
Mr. Jean-Daniel Tordjman
International Advisor to CEA Tech, President of the Ambassadors’ Club, Former Ambassador
of the French Competitive Cluster Network

13:10 Conclusion
Dr. Sukekatsu Ushioda, President of the National Institute for Materials Science (NIMS)

13:20 Lunch
14:30 End of the program
15:00 Shuttle buses for the participants leave for Narita Airport, Haneda Airport, Tsukuba Station and

Akihabara Station.
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The forum provided a lot of good opportunities of networking for the participants and guests from all over the world.
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Introduction (Oct.26): “High Level Forum 2015 in Tsukuba” by Dr.Masanori Yamauchi

(UANER] K108 26H A>bhAXI>3Y)

Tsukuba (Ibaraki, Japan) - October 26 and 27, 2015

@ TSUKUBA |GIANT Hisismenron

High Level Forum 2015
In Tsukuba

@ TSUKUBA | GIANT HigH Leves Fosum

Outline of this talk

* About High Level Forum
* Brief introduction to Tsukuba Science city

* TIA-nano: An open platform to bridge
science and technology to industries

* Points of discussions oat HLF2015
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Introduction (Oct.26): “High Level Forum 2015 in Tsukuba” by Dr.Masanori Yamauchi

(LUANER] K108 26H A>hO&XI>3Y)

@ TSUKUBA I IGIANT HiGH LeveL Forum

High Level Forum

* High Level Forum

— 2012 in Grenoble
2013 in Pasadena
2014 in Grenoble
2015 in Tsukuba

« Aims of HLF Nov. 2013

— provide a platform to share our visions on the great challenges we will
face in the area of innovation and in particular, with regard to the role of
major stakeholders such as Academia, Industry and Governments.

Share knowledge and strengthen the cooperation among the core
institutes/cities for innovation — ecosystem.

@ TSUKUBA GIANT Hlﬁﬁl‘l.'zv';‘i. F_ogqr.f

Tsukuba - The largest R&D site in Japan< 1 >

The cabinet approved the
construction of Tsukuba Science City
in 1963.

32 national Institutes & univ., ca. 150
R&D companies

Over 20,000 researchers, 18,000 univ.
students, related officials and workers

Foreign residents and visitors from
over 130 nations

World-class advanced facilities and
Infrastructures
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Introduction (Oct.26): “High Level Forum 2015 in Tsukuba” by Dr.Masanori Yamauchi

(UWER K108 26H A>hAXI>3Y)

@ TSUKUBA | (GIANT e ol
Tsukuba - The largest R&D site in Japan< 2 >

 Diverse science and basic
research activities
* Many researchers and

institutes in applied fields:
- Nano-technology and materials,
Robotics, Advanced medical care,
Biotechnology, ICT, Aeronautics,
Infrastructure, etc.

* QOver 200 start-ups have spun

out recently

- Mainly from AIST, NIMS and Tsukuba
University

@ TSUKUBA | GiIANT HIGH LeveL Forum

(= -

Tsukuba - strategic zone in Japan &

In 2011, the governmentdesignated Tsukuba city as:
* One of seven “International Strategic Zones”

*  “Mobility Robot Experiment Special Zone”
* “Exceptional Schools Zone” of national
curriculum standard

1 8 innovative projects

*  BNCT (Boron Neutron Cancer therapy)

* Personal care robots

* Algal biomass

* Global hub of nanotechnology
¢ Drug development

* Maedical radioisotope

* Maedical application of HAL®

* Recycle system for urban mines
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Introduction (Oct.26): “High Level Forum 2015 in Tsukuba” by Dr.Masanori Yamauchi
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@ TSUKUBA | GIANT i Y
“City of Robotics”

* Various robots are developed
and tested.

* Open the public roads and
facilities for their tests.

* Promoting introduction of the
advanced medical care robots
to hospitals, etc.

* Working on verifying and
establishing the international
safety standards.

Lo
TIA-nano Thoe
- Bridging Science and Technology to Industry -

From “Tsukuba” towards Future Industries
through Open Platform by Four Institutions in Tsukuba

AIST NIMS U.Tsukuba KEK

Wg&% @ * (@ 8

ik

Tll\nanc Tsukuba Innovation Arena
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“‘High Level Forum 2015 in Tsukuba” by Dr.Masanori Yamauchi

Fostering seeds of innovation

Relnforc;'ng capabilities to
tg;}fmoyvledge
(e.g. Nano-biotech)
Enhancement /expansion of

“f p!&tfo.rm (

0&

1 uewny ‘ABojouysal )

1 One-stop se

/@w’i}dm‘a@ﬁa{i

TIA-nano Open Platform for innovation

9 1 Platform
' Cross-cutting
~ Innovation

Open D&ﬁmm
2 [SHR

sjice 2 Collaboration planning 3 Branding

Human
Resource
Development

Environment
conscious
society

Ublquitous
society

(@211u9s R uoonpo.d Jo uoisnd)
uonezijjenJswwo)

TII\nano Tsukuba Innovation Arena

Total operational scale
(100 milion JPY)

Cooperating companies
(number of companies)

w010

014 I

ota ™

Patent applications
(number of patents applied)

NIO

wia M

TIA-nano 2010 to 2014

Percentage of public fund

(%)I I I

External researchers
(number of researchers)

Paper
publications
(number of papers)

W

e M

wia M

1 Anan
‘Tsukuba Inncvation Arena
Projects
(number of projects;
curnulative total] I I
o M

Students in TIA

Graduate School
(number of students)

2003 wie M

10

TII\nano Tsukuba Innovation Arena
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@ TSUKUBA |GIANT Hug Laves Fomum
HLF2015

» the discussions will focus on a topic of crucial importance for
our innovation ecosystems:
Innovation and City.
This topic will open discussions about how to achieve
Innovation from Science City on the 1st day of HLF debates,
and about Innovation and Society on the 2nd day.

» This conference will provide a platform to share our visions
on the great challenges we will face in the area of innovation,
and in particular, with regard to the role of major
stakeholders, such as Academia, Industry, and Governments.

@ TSUKUBA | GIANT Hicu Level Forum

Panel 1: Innovation from Science City

October 26 (Monday)

Keynote Speeches (open session for public)
English presentation and Japanese translation

* Yuko Harayama,

Executive Member of the Council for Science,
Technology and Innovation (CSTI)

* Tim Bestwick,

Executive Director of Business and Innovation at the Science and Technology
Facilities Council (STFC), Harwell/Oxford

Kazuhiko Toyama, CEO of Industrial Growth Platform Inc.

Thaweesak Koanantakool, President of the National Science and Technology
Development Agency (NSTDA), Thailand

William Stirling, Director of the Institut Laue-Langevin (ILL), Grenoble

Discussion for Panel 1 including keynote speakers and presentation speakers

<Facilitator>

Richard Dasher, Director of US-Asia Technology Management Center of Stanford University
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(L ———_—_—_
@ TSUKUBA (GIANT e S

Panel 1: Innovation from Science City

October 26 (Monday)

Discuss on what additional measures—promoting
cooperation, strengthening city functions etc.— are
needed for research parks all over the world to develop
as innovation hubs.

How the environment should be for creating innovation?

What is the desirable relation between research parks
for creating innovation?

P,
@ TSUKUBA | GIANT HiGu Leves Foaum

Panel 2: Innovation and Society

October 27 (Tuesday)

Keynote Speeches (open session for public)
Japanese presentation and English translation

e Hiroshi Amano,

Professor at the Nagoya University Graduate School, Nobel laureate in Physics 2014

* Yoshiyuki Sankai,

CEO of CYBERDYNE Inc.,

Professor and Director at the Center for Cybernics Research, University of Tsukuba,
Program Manager of the Impulsing Paradigm Change through Disruptive Technologies
(ImPACT) Program, Cabinet Office, Japan

James Kuffner, Chief of the robotics division at Google

Roberto Cingolani, Scientific Director of IIT (Istituto Italiano di Tecnologia), Genoa
Takeshi Kimura, Associate Professor at the University of Tsukuba

Discussion for Panel 2 including keynote speakers and presentation speakers
<Facilitator>

Ryoji Chubachi, President of the National Institute for Advanced Industrial Science
and Technology (AIST)
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S ...l
HicH LeveL Forum

@ TSUKUBA | GIANT

Panel 2: Innovation and Society

October 27 (Tuesday)

Discuss on how technology innovation—robot, materials
for environmental energy etc.—creates the future society,
what impact on the society and necessary concerns for
implementation can be.

What are the innovative technologies directly effect daily
life and society?

What kind of impact does the innovative technology
gives on the society?

How the innovative technologies accepted and spread in
society?
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Keynote speech 1 (Oct.26): “Innovation: Does the location matter?” by Dr.Yuko Harayama
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Innovation
Does the location matter?

Yuko Harayama
Executive Member
Council for Science, Technology and Innovation
Cabinet Office

SETTING THE TUNE

2 26/10/2015
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Innovation and Location

« Why promoting innovation?
— Innovation for growth

— Innovation for addressing social & global
challenges

— Innovation for empowering industry
— Innovation for development
— Innovation for regional development

* Or looking at it from another angle

: . What's about
— How does innovation occur? “Science City"?
— Where does it happen?

» Regions, Cities, Districts, Institutions, or Cyber space
« Can we identify framework conditions for innovation?

3 26/10/2015

Concept and Concept!

« Economic Geography
— Why do companies agglomerate?
— Agglomeration = Impact on regional development?
* Innovative Milieux
« Competitive Advantage of Regions (Porter)
» Cluster Approach (OECD)
* Regional Innovation System (RIS)
* Innovation Ecosystem

— Science/Technology Park: « Le Technopdle » (e.g. ZIRST
(Innovallee) in Grenoble)

— Region: « La Technopole » (e.g. Silicon Valley, Sophia-Antipolis)

— District: Innovation Center (e.g. Cambridge Innovation Center,
Catapults)

« Competitive cities (OECD)
» Smart Specialisation (OECD, EU)
— How to become an innovative region?

4 26/10/2015
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What we observe:---

* Facts
— Regions where economic activity! -
— “Innovative regions”
— Traditional industries versus High tech industries | Yes, location
— Moving from “Traditional” one to “High tech” one | does matter for
— “Network form” versus “Integrated form”
— “Locally-led” versus “Politically led”
 Examples

— US: Stanford University + City of Palo Alto = Silicon Valley
Phenomena

— FR: Grenoble Institute of Technology + City of Grenoble +
MINATEC = High Tech Hub

— FR: Colocation of Research Institutes, Higher Education
Institutions & Industry’s labs = Paris-Saclay

— CH: Decline of Watch Industry =City of Neuchatel + University of
Neuchatel + CSEM + Watch Industry = Innovation Cluster

— JP: City of Toyota

innovation!

5 26/10/2015

POLICY CHALLENGES

6 26/10/2015
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Policy Goals

* Leveraging innovation for regional
development

or/and
» Creating « space » for innovation

« Characteristics
— These two goals mutually reinforcing
— Multi-stakeholders

— Rule of the thumb « One policy instrument, one
policy target » (Tinbergen) does not apply !

7 26/10/2015

Regions and Innovation Policy

* Role of government

— Competitiveness of the region (restructuring local industry,
job creation)

— Facilitating knowledge production and use
— Social infrastructure
« Supporting University-Industry-Linkage (UIL)
+ Facilitating networking
» Policy tools
— S&T policy, Industry policy, SME policy, Deregulation
— Regional development policy, cohesion policy, ...
« Challenges
— Appropriate policy mix?
— Policy co-ordination?
* Decentralized, To-down, Horizontal

8 26/10/2015
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OECD Approach

« Acknowledge the diversity of regional economic and
innovation profiles
* Open the black box of regional innovation policies
— Institutional context
— Regional innovation system
— Strategic choices

« Enable regions to become agents of change

— Develop a vision and a strategic road map to encourage
innovation

— Design a smart policy mix

— Establish multi-level, open and networked governance
structures

— Foster policy learning through better metrics, evaluation
and experimentation

9 26/10/2015

Smart Specialisation Approach

« Entrepreneurial process of discovery
— Distinct of top-down decision making

 Principles of regional embeddedness and
relatedness

— History matters

— Responsiveness to the changing environment
« Connectivity

— Active in the global value chains (GVCs)
* Integration of policies at regional level

— Make use of horizontal policies to achieve
regional development

1 0 26/10/2015
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CSTl's Approach

» Coordinating national/local policies
— Both inter-agency and inter-local government
« Watching regional initiatives and sharing
good practices with the aims

— To inspire “regions” and “policy makers at all
levels

— To attract interest of younger generation
» Ensuring policy coherence and consistency
- Across regional innovation policies

11 26/10/2015

Reality Check

From concept to policy
From policy to reality
Good practices
Experience sharing

Learning from failure

i . Challenges for
Data, evidences, narrative policy makers
Back to the basic

— Regional development for what? For whom?
By whom?

12 26/10/2015

101




Keynote speech 1 (Oct.26): “Innovation: Does the location matter?” by Dr.Yuko Harayama
(RILEBF K 108268 EHFER

Last but not least:---

Through these policies

Region expected to
— Moving up the value chain

— Becoming Industrial agglomeration

* To become a “Center of Excellence” in a specific industrial
sector

— Or/and Innovation hub

* To equip region with capacity to generate new ideas, incubate,
design, and translate them in terms of business model

— Or/and Innovation ecosystem
» To become a self-evolving region through learning process

Fundamental
— Region’s vision & engagement!
Need for a candid dialogue between “policy maker”
and “region” to find out an exit strategy!
13 26/10/2015

High Level Forum In Tsukuba

Learning from practice
Getting inspired
And being connected

All my best wishes for
a fruitful discussion

14 26/10/2015
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Keynote speech 2 (Oct.26): “Big science, Location and Innovation”™ by Dr. Tim Bestwick

Sc;ence & Technologv

Big science, Location & Innovation

Tim Bestwick

Harwell Campus
Rutherford Appleton Laboratory
Diamond Light Source

Daresbury Campus
Hartree Centre

ESA: GAIA

ESO and ALMA

Square Kilometre Array
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104

Daresbury Laboratory
Daresbury Science and Innovation Campus
Warnington, Cheshire

UK Astronomy Technology Centre
Edinburgh, Scotland

Polaris House d Rutherford Appleton Laboratory
S‘\mndcn. Wiltshire F Harwell Science and Innovation Campus

Dideot, Oxfordshire

Chilbelton Observatory

Stockbridge, Hampshire

Science & Technology
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. Technology

The Harwell campus is part of the
Oxford innovation region

SR s o G e o S
< 10, KECOTLAND i’m

O y ’
N « Oxford University — global top 10

« ~1,500 ‘high tech’ companies

« “Most innovative in the UK”

« “Highest % professional, scientific
and technical jobs outside
London”

« JET - fusion facility

« Diamond - synchrotron light

source

» Isis — neutron science facility

« Vulcan - Petawatt laser facility

UK Science and Innovation Strategy

[ -
* Five principles s
* Excellence
* Collaboration ::::I::dfi::ixt "
* Agility
* Place

* Openness

Cm 8980 December 2014
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W ) Science & Technology

STFC Strategy

Research Innovation

cience & Technology

STFC uses four main ‘channels’ to deliver
innovation:

1. Innovation - Developing our intellectual property
opportunities into commercial licenses and spin-out
companies

2. Business Development - Our facilities and expertise
working with commercial organizations to deliver
innovative products and services

3. Business Incubation - Helping technology businesses
grow by working with us and our partners

4. Campuses - Working with our partners to develop
campuses, including projects to develop economically-
productive clusters
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5> ESA BUSINESS INCUBATION CENTRES |

THE SPACE YOU NEED TO GET YOUR BUSINESS IDEAS OFF THE GROUND

ESA BIC HARWELLI®) @ ESA BIC NOORDWLK
: © ESA BIC FLANDERS

 EBA BIGREDU @) (O ESA BIC DARMSTADT

*  NORNBERG

OBERPFAFFENHOFEN % ESA'BIC BAVARIA
BERCHTESGADENER LAND

ence & Technology
7 Facilities Council

ESA - Business Incubation Centre

Process
Open Call for Opening Board Evaluation Board Negotiation
Applications | ¥ 4 Meeting
p . p y

Open call for applications — Selection Campaigns — 4 per year
Opening Boards — confirm eligibility

Evaluation Board — selection of companies.
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) Science & Technology
7 Facilities Council

ESA - Business Incubation Centre

1IGeolise

Location. Simplified.

) Science & Technology

7 Facilities Council

N LT 2T T L

STFC CERN Business Incubation Centre
Rl Hinh cammey phygies acceleratin ness "'*

al .\

€ )
Facilities oo 0logy \
. fS{‘/Jﬁaggy
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110

ce & Technology

ce & Technology

“Specialization in a set of clusters (is) what drives
competitiveness and innovation, not homogenization”

Clusters, Innovation and Competitiveness: New
Findings and Implications for Policy

Michael Porter (2008)
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“Fostering innovation-led clusters
A review of leading global practices”

Report by The Economist Intelligence Unit (2011)

Government has a crucial role to play; so does the market.
Clusters are about collaboration, not just locating firms in the same place.
Talent is the single most important factor in developing successful clusters.

Governments need to work to promote a culture of innovation and
entrepreneurship.

Clusters work best when they are focused and can compete.

Governments can do much to create an attractive business environment—and
a good place to live.

A strong local market will help attract R&D investment, but is not crucial for
global success.

@ Science & Technology
Facilities Council

ence & Technology

Clusters

Some of the key ingredients of a cluster:

* Technical know-how
» Skilled people

* Entrepreneurship

* Investment capital
* Networks

Not all need to be provided by one organization — but probably all are
necessary for an economically—productive cluster
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e,

elecnor Harwell Space Cluster.

(&

L3

%
» Collocation of i 3
® Y &
~5653pace orgae;@_mﬁ’ns
» Strong business Sprp&ft
» Regular networking events

» "Space Gateway” for UK ¢

Harwell Oxford (Oxfordshire, UK), Movember 2014 0542 pan-shatpened R,6,8 imagery © DEIMOS Castilla La Maicha, 2014
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nce & Technology

International

Technical know-
how

Skilled people

Entrepreneurship

Investment
capital

Networks

(Tim Bestwick 5/ 10 B 26 B EFH#E=R)

National Region Local cluster
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IGPI

From top science to top innovation

26 October, 2015

Kazuhiko Toyama, CEO and Representative Director
C j Industrial Growth Platform, Inc. (IGPI)

IGPI

SEM001151026 IGPI All Rights Reserved

The real problem with venture in Japan is in the domain of

11 H L]
Heavy Science 5 -

Human resource
Labor-intensive «— > Knowledge-intensive

I .Heavy %-

IV. Infrastructure Sceience =
Public Bio(,:hmetlrterilals. A
facilities and e =

3 energy, B2B 8
services industry high-te T,
~ 8=
Z 5 = g
1 1
i 1 o 0
1 1 g .<
- @
IIl. Street fighte II. Online B2C £
type service
Restaurant Apps, Y
industry, retail games... 5
apparel... 3

4 Which should be the target domain for policies (legislative and budgetary measures)?
€ There is quite a difference between existing market mechanisms and the way that non-governmental
players (money offerers, business leaders) function, so there is a need for different approach in terms
of policy-making
> |ll and IV are non-governmental market functions (buyout funds, existing Japanese VC and
bank debt financing, etc.) and these are already quite covered (the world of DCF, which will be
described later)
> The problem is particularly serious with | and I, but especially | and there isn’t really much of an
SEMO01151026 “ecosystem" IGPI All Rights Reserved -1-
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Problem 1

: Formation of an open innovation ecosystem

IGPI
Industralization Darwinian sea
A Valley of Death v
Devil River M&A Public capita
v v markets markets
Vajor financia
institutions
Busmess
irms Ange _
Government __7"Non-| prof't """"" 2
unds < nds ' vy
f" “\‘
ncubation Revitalization VC :
Rublic |nsmu£|-s Foundatlons unlvggaltyfﬂnds pension
------- T-funds.-angels' l Tiris
Basic research stage Transition stage Commerclallzatlon Industrialization stage
(super high-risk)  stage (middle-to-high
risk)
- Each stages of commercialization/ industrialization such as basic research, applied research,
product development should be strong to the respective.
— It is wrong proposition to ask whether basic or applied
* Demands for variety of players
—Organizational : High institutional walls
—Human resource : Absence of connecting human talents
* The importance of the connection capability of each stage
l‘GPI All R_ig‘ms -2-

SEM001151026

>

Digital Transformation of Industry o

€ |T brought productivity and growth in the past. Today, it is transforming the
entire industry.
“Artificial Intelligence”

1st boom: 1960s-
Physical Symbol System

Expert system, search algorithm

"Digital Revolution”
15t generation: 1970s-
Downsizing, Horizontal specialization
[Computer Industry]

2 boom: 1980s-
Soft Computing

Neural network, Fuzzy logic, etc.

2nd generation: 1990s -
Internet, Mobile communication

BtoC electroni(is‘m,d_list/ry],/

37| Recent development:
Big Data

loT, Cloud computing services a

Recent development:
Deep Learning
Data Mining, Natural Language recogmtron
i reNorce recognrtron gig,

Digital Transformation of the Entire lndustry
[Automotive, Heavy electrics, Healthcare, Agriculture]

SEMOD1151028 IGPI All Rights Reserved =or=-
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116

loT and Data Science: From “Hype” to Real L
sxpectations
‘ SET 1 208 Question Answering
e A onoraous veniies g;g:;-g:;g';gﬂw
Sman Advisors
Prescripl

Aftective Computing
| smartRobots
3D Bioprinting Systems

Speach Recognition
Consumer Telematics

Sofh ’*'e“ﬁ'ng: izl =
QuaniumComputing——g8& = Q@ =Tm e it ;
Human Auomen’ahog a:::: ﬂ":fga"" > Enterprise 3D Printing
Brain-Computer Interface . Activity Streams
ConnectedHome in-Memory Analytics
l F Gesture Control
Virtual Personal Assistants Virtual Reality
Digital Security
Bioacoustic Sensing A
As of July 2014
Peak of
Innovation Trough of Plateau of
Trigger Exm“ Disillusionment Slope of Enlightenment Productivity
time w
Plateau will be reached in: obsolete

Olessthan 2years ©2toSyears @5to10years A morethan 10years & before plateau
Source: Gartner, Hype Cycle for Emerging Technologies, 2014

SEMO01151026 IGPI All Rights Reserved —4-

P>

Impacts on Value Chain: Winners and Losers o

€ New entrants enter the market to capture the profit pool. Existing manufacturers should
expand their business domain to both upstream and downstream.

Higher Service
)
= | = T~N\pPats 2 Distributigfi .-
o
> .
& Key component
a :
2 supplier
Lower
<lpstream Production Chain Downstrear>
SEMO01151026 IGPI All Rights Reserved =hi=
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Problem 2 : Corresponding to New Innovation Model and Non-linier Modeﬁ%?

Industralization Darwinian sea

A Valley of Death

Devil River v

Business

irms Angels

__-¢ Non-profit N~ > =
A nds

~
~
S
b}
1

’
’
-

P Time
Basic research stage Transition stage ~ Commercialization Industrialization stage
(super high-risk)  stage (middle-to-high
risk)

- The digital revolution not only impacted the industry but also major research fields.
—Al, Big Data, loT
» Academic Basic research and social implementation are directly connected, and synergistic non-linear
innovation process has emerged.
- There are need for even more open socio-economic system.

SEMD01151026 IGPI All Rights -8-
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THAILAND
SCIENCE
PARK

R oa T
;’C%iccm THAILAND SCIENCE PARK:

MTEC

B A Promising Innovation Center
— in Asia

Hugh Thaweesak Koanantakool, Ph.D.
Chairman, Thailand Science Park Committee, and
President, National Science & Technology Development Agency

The Fourth High Level Forum on Leading Innovation Ecosystem
26 October 2015 - Tsukuba, Japan

* Thailand at a glance
* New Growth Strategy

* Thailand Science Park as a
Platform supporting new growth

* Summary

© NSTDA 2015

THAILAND Y
ww.eciencepark.orth and wwwinstda. orth ‘%EE%E aﬂ%q'gn 2
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Thailand

wm, fiodiversity

Thailand at a glance

b
¢ Population: 67 million ¢ World exporter ranking:
& GDP: USD 0.4 trillion #1 natural rubber
. #1 chicken meat

¢ Second largest economy in #2 sugar

ASEAN #2 hard-disk drive
¢ Geographical center of east Asia #3 rice
¢ World Biodiversity hotspot ¢ Global Auto manufacturing hub

© NSTDA 2015

THAILAND i
and wwnsda o e Rl

25000 —
Year 1970

Korea $289
s0000 | Philippines

China $114

15000

Thailand $200

GDP per capita at current price (US dollars) Source: UN Statistics Division and the World Bank F.l

Year 2011 #arnu

Korea $23,067 (2011)

Malaysia $343

$209 /\
High income \/

Indonesia $82

>512,475

High income status

/\ Malaysia $10,660(2014)
— Malaysia $9,967(2011)

5000

Upper middle income
HADIE=ITATS Thailand $5,410 (2014)" ¢,;... s5 439 (2011)

hina $5,560(2013)

Thailand $5,

Indopesia $3,495 (2011)
onesia $3,650 (2014)
Enllmplnes $2,370 (2011

= es $3,440 (2014
T T —T
[ I - B I = T S T .- R = 0 OO = N M T W0 D O NS WSO GO
o~ RO 0 w00 o0 0 o0 0 XA DADD D NN R 2RSS ID Year
LT - - = S = - O - ¢ o o o & o & L T = = T = = = T = = T = T = = S = = T = =Y
= B = T A = = = R A = | L= B A = = = = = = = R S o~ R S S N o R S R o Y o~ = R S~ Y S

Upper Middle Income Country Range Between 4,086-12,615 GNI per Capita: (2012)

© NSTDA 2015
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Bio-plastic &

Efficiency-Driven Economy
Eco-friendly chemicals

Digital: software,
cloud service,
data center & movie

Hard Disk Drive,
loT Devices/Platform

Automotive engine &
Hybrid, EV, Battery

Petrochemical &

Chemical p
Product Imp_iement researfﬁ Food :
Home
appliances &
Electronics B
assembly / Automotive assembly Themes:

& Parts manufacturing o based Ecoiinmg

Digital Economy

Agriculture & Foods
© NSTDA 2015 ‘...HA.._AND a__] -p .

and SCIENCE

Special Economic Zones: Super Clusters:
= Promote clusters to create investment = Automotive and parts
concentration in accordance with regional = Electric appliances, Electronics and
potential and strengthen value chains Telecommunication equipment
= Promote investment that helps » Eco-friendly petrochemical and
enhance national competitiveness by \ chemical products
encouraging R&D, innovation and Food processing (Food Innopolis)
high value-added creation .\ Digital industry
Incentives: ( L
» 8-year corporate income tax .‘/ Knowledge-based activities:
exemption + 5-year 50% deduction " Rf&D
= 10-15-year corporate income tax / " Biotechnology
exemption for future industries \ " Design and engineering
* Exemption of import duty on machinery " Science and Tech HRD/Training
® Personal income tax exemption for " TEaling services
leading experts = Calibration services
® Permanent residence for overseas
leading experts
© NSTDA 201.5..‘ - . ‘Eéﬂ'ﬁl‘é’én aﬁg‘q—gn 6
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= 300% Tax deduction
for RDI expenses

= 200% Tax deduction
for donation to RDI-
funds

= Tax exemption for
capital gains and
dividend received
from private equity
investment

= Allowing government
bodies to purchase
innovation products
and services listed in
“Thai Innovation
Catalog” conveniently

Tax
Incentives

Government
pcurement

Financia
Supports

Technology
Transfer

= Fund of funds for
matching private

equity investment

= |nnovation Promotion

Fund

= Strengthening SMEs
through STI capability
upgrading

= Technology transfer
to rural areas

= Accelerating
commercialization
process of R&D
through collaboration

© NSTDA 2015
and

THAILAND
SCIENCE aj
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Thailand Science Park:
a Platform Supporting New Growth

© NSTDA 2015
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The Triple Helix
by Thailand Science Park
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Phase |

Phase Il Phase Il
W 2002-2013 W 50142021 2022 onwards
Build up the Strengthen competitiveness Induce a science city
critical mass of targeted industries through development
of R&D activities Innovation Cluster Development from the surrounding
and S&T services ecosystem

Area: 80 Acres Established: 2002
Location: Northern Outskirt of Bangkok, adjacent to

Thammasat University and Asian Institute of Technology
Space: Total 300,000 sq.m. planned

Phase 1: 140,000 sq.m.; Phase 2: 124,000 sg.m.
Flagship: NSTDA and its 5 main centers: NECTEC, BIOTEC,

MTEC, NANOTEC and TMC.
Tenants:

> 80 firms, 30% International (as of Sep. 2015)

© NSTDA 2015
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Managing § R o
i ) Este to ncrease tenants

R&D Esfate intensity, capability and
capacity through value-
added services, Linkage,

= Provide well-run facilities
suitable for research &

innovation activities.

@orking & Collaboration.

| Sfrengthening
Targefed
Industries

Two Focused Innovation
Cluster Development:

= Auto-parts Innovation
Cluster

= Food Innovation
Network.

© NSTDA 2015
W and
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gm0 ()

,ﬁnants Research Ihstitutes
,/ “Collaboration” A \

- TSP~ \
I Linkage @ ® Network
i q’% g I
\ * i

\ Value:#dded Services

7
‘Universities Firms Outside
I, gl
(X N ) N - ® i ®
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 Innovation through Collaborations

Betagro and MTEC/NSTDA — Healthy processed meat products BETAGRO
Low-fat Sausages
Conventional Collaboration with
S MTEC/NSTDA
ausage Fat content

Total fat content
~20-30%

< 5.45%

Functlonallty of Fat in Foods

Source of Precursor :

I

P

B T TP P

‘Mrelease ! Flavour masking
. : FIL;J]W Mouth :
Low fat, low calories, SR stbescen Reservmr i feel/Richness
low choresterol =
@NSTDA - and wainiinsida.of ‘?c‘.‘e“.:.%"é" gl "i‘ 13
MITR PHOL
GROUP

Pathogen-free seed cane production MITR PHOL

30,000 tons/year for Mitr Lao Innovation &
Rescarch Center MITR LAO

White leaf disease test kit
leads to the largest disease-free seed
cane production unit in Asia-Pacific

© NsTOA 2015 THAILAND "i"
L cth and o 1stda.of Source: MitrPhol Group ‘SC'ENCE aj 14
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KEEEN Limited

Bioremediation Agent to resolve the
industrial waste treatment problem prior to
discharge to natural

Collaboration:
KEEEN + BIOTEC + Mahidol University

Awards:
¢ The International Technology Expo 2012,
Malaysia, May 2012
* Gold Medal
* Excellent Biotechnology Innovation Award
from Japan
* Excellent Environment Innovation from China
* Gold Medal from 8th Taipei International
W Invention Show & Technomart, Taiwan, Sep 2012
® Grand Prize 2012 from Asian Science Parks
Association, Oct 2012

Source: KEEEN Limited

© NSTDA 2015
: o Song "i‘ 15

Capability of Tenants /
et e Research Institutes /
Universities

DA’s Strengt
TSP Tenants

» Alliances &
Networks

e.g Tierlin
auto parts industry @ ®
®

e.g. Tier 2 and Tier 3
in auto parts industry

Specialized

\lnfrastructura

Instruments to Support Auto-Parts Industry

o Financial Support & Tax Incentives

© NSTDA 2015
. anpee song

Industrial Technology Assistant Program
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mnn/)
INNOVATION
@w&nx

1. Supporting mechanisms to utilize shared Core Members
infrastructures and other services + Thailand Science Park

(Service matrix, System, Database) + BIOTEC/NSTDA

* Thammasat University

2. N ki ivities: i h pri , :
etworking activities: connecting both private and « Kasetsart University

public sectors in the food and related industries

(Marketing activities, Roadshows, Active consortiums) Wlt'h... R

* King Mongkut University
3. Enhancing professionals capability in Food Innovation of Technology at
(Best practices, Train the trainers) Thonburi

4. Enhancing technological capabilities of SMEs in the : ﬂ“;?;o?ﬁko_m U_’;'VEFSIW
food industry ahidol University

(Focus groups, Technology incubation, Workshop, Seminars, And
Experts visit) * Private companies

5. Influencing naional policies focusing on food
innovation

(e.g. study & propose PPP model for infrastructure and
service development)

© NSTDA 2015

THAILAND i
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1. Thailand’s New Growth Policy aims at
driving the country’s economic growth and
out of Middle-Income-Trap using
collaborations in science and technology.

2. Thailand Science Park supports research
and innovation capability enhancement of
its tenants through many mechanisms.

3. Our high-growth super-clusters are Auto-
Parts, and Food.

© NSTDA 2015
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Thank you...

Thailand Science Park

aj -i' National Science and Technology Development Agency
111 Thailand Science Park
THAILAND Phahonyothin Road,
SCIENCE Khlong Nueng, Khlong Luang
PARK Pathum Thani 12120
Where Innovation and Technology Grow... Thailand.

Website: www.sciencepark.or.th / www.nstda.or.th
E-mail: sci-park@nstda.orth / ic@nstda.or.th

© NSTDA 2015
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((IANT

INNOVATION CAMPUS

High Level Forum, Tsukuba
25-27 October 2015

Panel 1: Innovation from Science City ~ -

nl

W.G. Stirling
Director, Institut Laue-Langevin, Grenoble

What | will cover in this talk (GIANT

INNOVATION CAMPUS

» The GIANT core: what we have done together
» The impact of GIANT on education

» The impact of GIANT on the city of Grenoble
» A personal analysis of successes and failures

» The next phase
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Reminder: the GIANT Partners r-[ | A NT

INNOVATION CAMPUS

Academic Members

» Grenoble Ecole de Management (GEM) "
> Institut Polytechnique de Grenoble (G-INP) bl’l
» Université Joseph Fourier (UJF) meﬁgg,

National Research Organizations CrEi i e

» Centre national de la recherche scientifique (CNRS) 7/ | Grenoble Alpes

» Commissariat a I'énergie atomique et aux énergies
alternatives (CEA)

=0
European Large-scale Research Facilities £
» European Molecular Biology Laboratory (EMBL)
» European Synchrotron Radiation Facility (ESRF)
» Institut Laue Langevin (ILL)

science
campus

Underpinned (funding and support) by local/regional/national/international authorities
TF isére Rhonelpes I 28

= g =  EUROPEAN
N Pl prechedewens!  pimumeiam e COMBSEIOH.

What we have done together (1) G | A NT

INNOVATION CAMPUS

Joint funding requests to permit major building programme on site (French
regional and national funding, European funding: variable geometry)

GEM BIS

B | Green-ER UJF/G-INP

PHELMAZ2 G-INP
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What we have done together (2) G | A N T

INNOVATION CAMPUS

Joint funding requests to permit major building programme on site (French
regional and national funding, European funding:- variable geometry)

Plateforme nanosécurité CEA

Institut de Biologie
Structurale IBS2

Nanosciences CNRS

Not just concrete: bringing people and ideas together §

What we have done together (3) G | A NT

INNOVATION CAMPUS

The three Centres of Excellence

Nanoscience and
nanotechnology,
information technologies

Gre€n

GRENOBLEENERGIE

Renewable energies,
materials for energy

NanoBio, biotechnologies and health

Impact on education, research and innovation, industry, jobs ...
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Impact on education (1) G | A NT

INNOVATION CAMPUS

GIANT involvement with school and university students, and researchers

Researcher Network, Student Network (welcome day, visits, sports ...)
International Internship Programme

Industry Connection, Science and Technology Review

Nano@school, Synchrotron@School ... ...

Junior Scientist & Industry Annual Meeting (JSIAM)

v V ¥V VYV VY VY

100 ans de cristallographie (international), Féte de la Science (national)

Impact on education (2) G | A NT

INNOVATION CAMPUS

Training for European Research Council (ERC) candidates

» European Research Council grants
o prestigious awards to outstanding researchers
a pure and applied science, social sciences, humanities
o Starting, Consolidator, Advanced grants

» Supporting the research leaders of tomorrow

» GIANT partners work together to advise and support ERC applicants
0 information meetings — Fostering Days

advice on proposals by external experts

workshops on candidates’ presentations with senior GIANT staff

bringing together outstanding GIANT researchers from different

fields

more than 50 awards so far (FO%:T_ERI_NG';@ g

000

O

8
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Impact on the city of Grenoble (1) G IANT

INNOVATION CAMPUS

Extension of tram line B - "La ligne du savoir”

2 Sleousst
L GIANT

: Site Est
“Grenable Priversite -

Environmentally sensitive transport, eco-friendly buildings ...

Impact on the city of Grenoble (2) G | A N T

INNOVATION CAMPUS

Open Innovation Centre - a gateway to GIANT (planning phase)

“an out of the box environment for
collaborative, cross-technologies
design, with the best fast prototyping
facilities”

Participation of citizens, cultural development, exchange
of ideas and information, open laboratories, ...

10
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Impact on the city of Grenoble (3) G IANT

INNOVATION CAMPUS

Communicating with Grenoble’s people: students, teachers, politicians,
industrialists, scientists, technologists ... ...

™ GIANT

Learrlm -
explore
cregte

ve...

Conference stand Posters

|

My personal analysis (1) G IANT

INNOVATION CAMPUS

Good (aims achieved); medium (can do better): poor (much more to do)

» GIANT - as a trade-mark (recognition):

O Local med ILL/ESRF staff vague about GIANT, but
recognised by political class

O National med little impact (but model reproduced - CEA)

a International good good impact (HLF, visits ...)

» GIANT - as a financing vehicle:
a All levels good impact at region, state, EC levels

» GIANT - forging links:

Q Local good closer cooperation, better understanding
Q National poor links mainly local and international
Q International good HLF, international contacts and contracts

12
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My personal analysis (2) G | A NT

INNOVATION CAMPUS

Good (aims achieved); medium (can do better): poor (much more to do)

» GIANT - economic impact:

O Local good attracted finance; jobs

Q National med  companies attracted to Grenoble by
research/innovation ecosystem

a International good ditto; and reputation

» GIANT- societal impact:
O Local good new “quartier de I'avenir”; housing; tram;
Open Innovation Centre (citizen’s gateway
to GIANT); strong educational impact

a National med  several similar projects in France,
each with particular emphasis
a International med  Grenoble recognised internationally as a

very innovative city; EcoCité label
13

My personal analysis (3) G IANT

INNOVATION CAMPUS

GIANT - advantages and special features:

» Compact site — rapid and easy communications

» Involvement of Universities (including GEM), fundamental research,
applied research, industry

Mixture of national and international institutes/laboratories
Cosmopolitan, multi-national personnel and atmosphere

Students exposed to first class research and development

v V. V¥V ¥V

Strong involvement and support of local political authorities

14
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GIANT/Grenoble Presqu’ile:
the next phase — GIANT2.0 (1) G IANT

» New phase of building programme (science and technology, focused on
health and environment) being planned (Open Innovation Centre ...)

» Working with City of Grenoble (strong focus on environment)

» City Council: Rassemblement citoyen, de la gauche et des écologistes

» Development of new neighbourhood (quartier) of Grenoble

» 5 Sectors: GIANT, Oxford, Cambridge, Coeur de Presqu’ile, Durand-

Savoyat
GIANT/Grenoble Presqu’ile:
the next phase — GIANT2.0 (2) G IANT

» Eco-friendly housing with terraces, green areas, for city dwellers and
students

» Eco-friendly transport : electric vehicles (and charging points),
self-service bicycles, car-pooling ...

» Shops, restaurant/snack, pharmacy ...; new industry and commerce

» Integration of citizens and science: combining quality of life and
economic performance - a dynamic and innovative university,

scientific and industrial environment .
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(+lANT

INNOVATION CAMPUS

¥ >

Merci pour votre attention

Thank you for your attention
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Innovation and Robotics

James Kuffner

Google Research

Google & -

Carnegie Mellon TR
University

James Kuffner (Google & CMU)

Robot Motion Planning

« Stanford University
1995 - 1999

* University of Tokyo
1999 - 2001

* Carnegie Mellon University ;
The Robotics Institute L H6  H7  Asimo HRP2  HRP3
2001 - 2009

» Digital Human Research Center (AIST Japan)
2001 - 2009

James Kuffner (Google)
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* Google Self-Driving Car Team
2009 - 2011

» 3D Objects Project Co-Founder
2011 -2013

* Robotics Project Co-Founder
2013 — present

James Kuffner (Google)

Talk Overview

* Historical Innovation

* Robotics and
Autonomy

* Cloud-Enabled
Robots

» Challenges to
Achieve Innovation

* Future Prospects

James Kuffner (Google)
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Historical Precedence :

The Automobile
+ 1885-1886 "
Gottlieb Daimler and Karl ol
Benz develop first gas- R

powered cars

« 1890-1915
Rapid advancement in
engine/transmission design
and manufacturing
technology

* 1910-1915
Ford Model-T becomes first
widely affordable automobile

James Kuffner (Google & CMU)

Historical Precedence :
The Computer

* 1945-60
Early computer prototypes

* 1960-75
Rapid advances in
hardware (transitors,
storage, displays)

* 1980-90

Personal Computers (PCs)
become widely affordable

James Kuffner (Google & CMU)
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Historical Precedence :
The Mobile Phone
« 1983

Motorola DynaTAC cellular phone
sold publicly for $4000

« 1985-2000
Rapid technology advances (size,
transmission speeds, reliability,
network coverage, cost)

*

i
{

o
prwa il

TR

rEnry

» 2000-2015
Mobile phones evolve into
“smartphones” and overtake
desktops worldwide

James Kuffner (Google & CMU)

Humanoid Robotics Timeline

+ 1996
Honda P2
(first fully self-contained
walking humanoid)

« 2000-20
Rapid advancement in
hardware
(actuators, power, sensors)
and software
(control, planning, learning)

« 2020-307?
Home robots become
ubiquitous and affordable

SoftBank Pepper ~$1600 base cost

James Kuffner (Google & CMU)
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Search-based Artificial Intelligence

TE+17

16 e

o Moore’s Law 7
2 1Es 14 o
g E13 '.
5 iEe12 -
wE: =t “’

1E+10 o.

o
1E49 -
a
16+ ".

1E+T -

165 @
L

1E45 1 t
1960 1965 1970 1875 1980 1085 1880 1995 2000 2005 2010 2015

hitp/www.vetta.org/ Year

x=f(x,u)

Planning = “Reasoning
about the consequences
of actions”

James Kuffner (Google & CMU)

Planning in Unstructured Environments:
A Research Challenge “Snowball”

[Unstructured Environments ]

(unknown objects, unknown obstacles)

Online Perception & Modeling Required
(can'’t “cheat” with a priori models)

-

Online Motion Computation Required
(can’t use pre-defined trajectories)

-

[“Dynamic Tasking” }

(can’t rely on pre-defined sequences)

James Kuffner (Google)
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Autonomous Grasping & Manipulation
(1998-2010)

INITIAL

[ Kuffner, Kagami, Nishiwaki, Inaba, Inoue, 2001]

James Kuffner (Google)
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“HERB" : Home-Exploring Robot Butler

Hardware

« Barrett WAM 7DOF
e Barrett Hand 4DOF
+ Segway RMP

» Ceiling camera

» SICK laser scanner

a National Science Foundation Engineering Research Center

’sfo‘ Quality of Life Technology Center - @é
i

http://www.cmu.edu/herb-robot/
James Kuffner (Google)

OpenRAVE : Open-source Robotics
and Automation Virtual Environment

http.//openrave.org/
SR 1
: L ) L » % 10
| B
OpenRAVE ) i
e I | o [ A ] e B
| Coumtay] (oo cEpEe
rturtmret| e B ey Founder & CTO
\ [Comns w”mmm| |mmm| Mujin, Inc.
: o;.m_q}nil’}m.,n R 1‘ P
|| (el Toolowin | (Rosion” Giwes” | !
D : | ':.-_\\/ 2
T e | / muJn

| Playee | koS Vision ' Cantroliars

James Kuffner (Google)
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Cloud Robotics

Google DataCenter | N
* Build your own “cellbot”
http://www.cellbots.com/
http://www.cloudrobotics.com/

+ Willow Garage ROS on Android
(ROS = “Robot Operating System”)

« Cloud Robotics Keynote at
Google I/0 (May 2011)

James Kuffner (Google & CMU)

Enabling Factors

* Wireless networking:

— Fast
— Reliable
L. 100 Mbps RS
— Ubiquitous ADSL2+ 25 Mops T
. 10 Mbps LTE 10 Mbps
— Sufficient AbstamSV Asmhm
bandwidth S L g HSDPA1MBRS —
ISDN / UMTS 350 kbps
100 kbps | 128 kbps EDGE 100 kbps
GPRS 40 kbps
10 kbps
2000 2005 2010

Peak Mobile Broadband speed growth:
64 kbps to 100 Mbps in 10 years = 1600x

James Kuffner (Google & CMU)
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Benefits of “Cloud Robotics”

» Provides a shared knowledge database
— Organizes and unifies information about the world
in a format usable by robots
» Offloads heavy computing tasks to the cloud
— Cheaper, lighter, easier-to-maintain hardware
(akin to desktop PC vs. a thin-client “netbook”)
— Longer battery life
— Less need for software pushes/updates
— CPU hardware upgrades are invisible & hassle-free

» Skill / Behavior Database
— reusable library of “skills” or behaviors that map to
perceived task requirements / complex situations.

— Data-mining the history of all cloud-enabled robots

cLoup
COMPUTING

James Kuffner (Google & CMU)

Speech-to-Speech

» Recognition
* Translation %

* Synthesis

o hello how are you

]

o \
|

tady E ] - Vet -,

— Estay bien gracias

I

Amspinie of vl §

-
~ye
b oows

Conversation Mode on Android

James Kuffner (Google & CMU)
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Example: Perception

+ Cloud-enabled Object Recognition
—e.g. “Google Goggles”

James Kuffner (Google & CMU)

Real-time Image-Based
Language Translation

Free Google Translate app (iOS, Android)

James Kuffner (Google)
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“Robot” Goggles

* Upload image(s) 2 Download Semantics
— Object name
— 3D model, mass, materials, friction properties
— Usage instructions (function, how to grasp, operate)
— Context / Domain knowledge

ARMAR Il (KIT)

James Kuffner (Google & CMU)

Enabling “Robotsourcing”

« Human crowdsourcing can
scale hard semantic and
quality control problems
globally

— Example: Wikipedia
— Google MapMaker

» Large-scale deployment of
data-sharing robots

— Offers similar advantages to
human crowdsourcing

* Automated
» Supervised or Unsupervised

James Kuffner (Google & CMU)
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Example: Maps & Planning

¥ R B _#

» Shared, highly-detailed maps of
the world stored in the cloud

* Project Tango
(3D sensing for mobile devices) Sagm]

James Kuffner (Google & CMU)

The Knowledge Graph

» Database of facts

* As of Jan 2013:

— 570 million entities
~— 18 billion facts

[
i!
L]

|l|l
|

i

A.l. meets “Big Data”

Currently supports 8 languages (with more planned):
English, Spanish, French, German, Portuguese, Japanese, Russian, Italian

James Kuffner (Google & CMU)
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Some Observations

« Big Data and Deep Learning

— Powering advances in Speech /
Translation

— Object recognition (ImageNet)

— Are we approaching the critical-
mass in terms of memory,
storage, & compute resources to
mimic a human brain?

James Kuffner (Google)
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“Moonshot” Research

Focus on Transformative
Technology “Leaps”

James Kuffner (Google)

Create Transformative
Technology to Uplift Humanity

* What to build?
— “Toothbrush Test” _, :
—10x versus 100A) |,“ 5 HUGE PROBLEM ”_ ‘,‘

* Partnerships J
— Academia | SREATHROLGH
— Industry | i
— Government

James Kuffner (Google)
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Example : Finding Information

* 1992 - Stanford Digital Library
project funded by NSF and google.stanford.edu (circa 1997)
donations from industry.
“Develop the technologies for a
single, integrated, and universal
digital library”

* 1996 - “PageRank” algorithm
published and patented by
Stanford

* 1998 - Larry Page and Sergey Brin found Google.
(Stanford awarded 1.8 Million shares of Google stock)

« 2002 - Google initiates book scanning project
» 2005 - Stanford sells stake in Google for $336 Million

James Kuffner (Google)

America's Power Companies, 1956

« 2004 - Grand Challenge (no winner)

« 2005 - Grand Challenge (Stanford “Stanley”)
« 2007 - Urban Challenge (CMU “Boss”)
« 2009 - Google “Self-Driving Car” project

James Kuffner (Google)
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Thoughts about Slhcon Valley

* Proximity of Talent
— Stanford University
— UC Berkeley

— Many experienced
technology veterans

» Availability of Funding
— Angel Investors, VC
— startup incubators

* Infrastructure T AN\
— Convenient airports, freeways, transportatlon
— Critical mass of industrial activity
— Social networks of investors + technologists
— Desirable location and work environment

James Kuffner (Google)

Thoughts about Silicon Valley

* Diversity of Talent and Ideas:
International residents: e
— 40M foreign-born in the US (~14%) it
— 10M foreign-born in CA (~28%)
(source: 2010 U.S. Census data)

« Social Norms

— Challenge traditional thinking and disrupt
existing business models

— Open source standards
— Failure is not a stigma

James Kuffner (Google)
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Challenges Going Forward:
Brain Drain?

Even Techies May Now Be Getting Priced Out of the Bay Area

BUSINESS
INSIDER

Silicon Valley is unaffordable even for
software engineers

1 MADELINE STONE

4 Portland
el

MAY 28, 2015, 10:32 AM !nd:gmdhqgnh‘ﬂlvh\ﬂu

TH: KMMToK -g5u4d
hm%m Mhﬂr-dmi

EmWYd= mm 1GfMz=rGkjK - krEKe - krEBs
Aspiring entrepreneurs and coders have been moving to Silicon Valley in droves for the past rGkiw=8V: mm& %mm-wswsm-
rEBV-krzzH-krzvu-| m uYmmr-8XkPd-6KBEsS>

But home prices are rising so rapidly that Bay Area residents are increasingly looking to go
elsewhere.

According to a recent study by the real-estate brokerage Redfin, one in four people based in the
Bay Area are searching for homes in other regions of the country. In 2011, it was one in seven.

Where are they going? Mostly to Seattle; Portland, Oregon: and Southern California.

James Kuffner (Google)

Housing a Driving Factor

A Silicon Valley exodus? Redfin analysis finds Bay Area residents are increasingly
looking for homes in Seattle and Portland

BY JOHN COOE (HTTPLUWWW. GEERWIRE COMAMUTHORCHNG on May 15, 2015 81 .52 am

One of the mest interesing mdsmvmuﬁmnwmmlwmsmml mmmmmamm Sillcon Valloy tech

Blants. Huge cornpanies sich as Facebook, Twitter, nwmhnwnmnum lish ! 1 -’*"mmehdﬁcuﬁ-lhwﬂt
= %0 many that we created a lisy of the mare than &3 centers a few weeks ago (haty goek fengireering-ceners/).
But i's not just big Bay Area bech panies that ane g af the Pacific b 50 are many 1ech workers who are staring to feel the pinch

of skyrocketing housing prices. (st 1hiS past week bere L Geekivine, we Lalied ta one af these tech workers wha was looking Lo mave 1o Saattle

after mose than a decade in the Bay Areal
James Kuffner (Googe)

153




Presentation 1 (Oct.27): “Innovation and Robotics™ by Dr. James Kuffner
(James Kuffner 5 10 B 278 JLt>7—>3>1)

Even Tech Salaries Not Enough

Google engineer lives in box truck parked on
Mountain View company’s parking lot to pay off
student loans

By Vince Cestone, KRON and Grant Loges
Published: October 20, 2015, 61 pm | Updated: Getober 20, 215,511 pm

R0A0

James Kuffner (Google)

Summary

* Robotics technology holds great
potential to help humans live
better lives.

* Cloud Robotics enables
cheaper, lighter, and “smarter”
robots.

 Innovation requires the “right ingredients”
— Partnerships between academia, industry, government

Let’s be optimistic!

James Kuffner (Google)
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Thank You!

James Kuffner (Google)

Students and Collaborators

CMU UC Berkeley / DexNet | 1]
Dmitry Berenson Ken Goldberg 1

= Joel Chestnutt = Ben Kehoe
* Rosen Diankov « Jeffrey Mahler
«  Phil Michel »  Florian Pokorny
* Manfred Lau » Brian Hou
*  Mike Stilman * Melrose Roderick
«  Matt Zucker » Michael Laskey
* Chris Atketson * Mathieu Aubry
« Drew Bagnell
* Siddarth Srinivasa
* Takeo Kanade Google
. ?elf-Drivi’ng Car
eam
Wen Kiiwide 3D Objects Team

* Satoshi Kagami ;
Koichi Nishiwaki ~ * Robotics Team
Steve LaValle
Tamim Asfour
Hirochika Inoue CMU students, Robotics Institute

James Kuffner (Google & CMU)
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e ISTITUTO Technol
I ITALIANO DI =
TECNoLoGlA  Roberfo

ee ISTITUTO
I ITALIANO DI

TECNOLOGIA

Genova Central Research Lab  Research Centers

Advanced Robotics
Drug Discoveryand Development RO R LT MRS
iCub Fadility -
Nanachemistry

Mastihcs [E Canter b Hano Scknceand Tochmology

Nanostructures

Neuroscience and Brain Technologies
Pattem Analysis & Computer Vision [E] a‘.‘:’o"m""““m

Robotics; Brain and CognitiveSasnces

[ e
[EI Beain Center for Motor and Soclal Cognition
Pama
mt-_ﬂ Conerfoxtanotechucloy moratin
[El Gontr b i Blorobetcs
[El Gotertorlfeaso Sesce
MiT-outstation @ mmmmmmmm
Machine Learning
Genter for Blonolecular Nanotechnologios
Harvard-outstation e
Nanotech for brain

Fondazione Istituto Italiano di Tecnologia

ISTITUTO ITALIANO
DITECNOLOGIA

* 20% of the planet population owns/uses 80% of energy and water

* Inthose societies life expectation increases 3 months/year and approaches 100 y
* In the the other societies life expectation does not grow

* Meanwhile planet population increases, targeting 9 billions in 30 years

* Long life and good ageing in the advanced countries (new welfare)
* Improvement of life standard in the other countries
* Resource management and sustainability

Fondazione Istituto Italiano di Tecnologia
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ee ISTITUTO S
I ITALIANO DI A few numbers
TECNOLOGIA

= |n 30 years there will be one retired person per active person
= 35% of the population will be over 65

= Today every 30 seconds 1 child dies in Africa

= We consume 2600 cubic km of water every year but the
availability per capita ranges between 300 liters and 20 liters
depending on the region

= Biodiversity: every year more than 100 species disappear
= We have occupied 12% of the planet surface (15% is the limit)

Fondazione Istituto Italiano di Tecnologia

ee ISTITUTO
I ITALIANO DI
TECNOLOGIA

Need to develop adaptive, low cost technologies, such as:

= Portable diagnostics for home-made genetics and for point of
care diagnostics

= Precision medicine

= Waste cycle technology

= Water cycle technology

* Smart cities and assistance to citizens (robotic rehabilitation)
= Sub kw Power sources (portable energy)

= Smart materials

= European Horizon 2020 program targets some of these challenges + domestic
programs ( eg lIT’s Human-Centric Technology program)

Fondazione Istituto Italiano di Tecnologia
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ISTITUTO ITALIANO
DITECNOLOGIA

Public Health

e ISTITUTO
I I ITALIANO DI
TECNOLOGIA

ﬁ' DNA
POINT MUTATIONS

METAL IONS

)
TUMOR
BIOMARKERS

Fondazione Istituto Italiano di Tecnologia
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Portable - Disposable DIAGNOSTICS

ENDONUCLEASE

Hybrid { ials + organi g el )
allow simplified detection (up to naked-eye), suitable for point-of-care diagnostics
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e i NANOSENSORS for SMALL ANALYTES
TECNOLOGIA

KILLER APPLICATIONS IN DIAGNOSTICS
- Detection of few molecules of tumor biomarkers (e.g.,
PSA ) in whole blood;
- Detection of virus biomarkers for infectious disease in
whole blood (e.g., HIV).

/ MELAMINE \ / COCAINE \ / MERCURY ION
Colorimetric detection of cocaine based on AuNPs

Colorimetric detection of Hg?* contaminations in
drinking water

(food sofistication)

Colorimetric (instrument-free)
detection of melamine trace
amounts in infant formulations

00000

1.2

:5-HS-C,,-A,TA,,-3
STR :5-HS-C,T,TT,3

0.0

Xia F et a,PNAS , 2010,107,10837 Lee JS et al, Angew Chem, 2007,46,4093

HALARS B3 SEMI-QUANTITATIVE DETECTION SCHEMES

TECNOLOGIA

- ON-OFF colorimetric detection, non-graded response (no interpretation bias)

Light-up readout when target exceeds a threshold level

Absorbance ratio 650/528

»  Coupling iquantitative ies with isothermal amplification schemes

E.g. : Isothermal target amplification with
EXPAR (EXPonential Amplification

Work in progress:
New isothermal
amplification strategies

(PATENT PENDING)

159




Presentation 2 (Oct.27): “Technology and Humans in the XXI Century” by Prof. Roberto Cingolani
(Roberto Cingolani K, 10 B 278 JL¥>7—>3>2)

ISTITUTO
ITALIANO DI
TECNOLOGIA
Network . WP5 WP6 D4: New Way to Health
Onco MathsModel Social Impact| Care
>
—>
WP2 Oncogenomics
S| | we [P
WP1 Large Scale Lab Infrastructdre w | .| | Bioninformatics|1 ___D3:New Targets |
8
WP3 Neurogenomics 3 L .
f & [ s
°
°
Network K D2:New Biomarkers 2
Neuro ° Public
L) Biom‘nfarmati‘cj-&g
| WP?7 : PhD School: Analytics for Health |
Clinical Genomic - Big data Technology Public
| Screeningj | Screening | | torage | | Analysis | | Deliverables | | Health |

to Italiano di Tec

ISTITUTO ITALIANO
DITECNOLOGIA

Assistance to citizens, Rehabilitation

Fondazione Istituto Italiano di Tecnologia
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1 robot companion in every family
4 sensed humanoid

Fully plastic

Below 1 KW, self powered

Cloud intelligence

Wireless fast com protocol (>6G)
Cost <10000 euro

City car business model

Fondazione Istituto Italiano di Tecnologia

e0 ISTITUTO
I ITALIANO DI

TECNOLOGIA

*Elder assistance

* City/house monitoring
*Disaster recovery
*Housekeeping
*Amusement
*Education

Fondazione Istituto Italiano di Tecnologia
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(N ] ]c ;:u'ﬂ“‘ I "y\E'“"‘_.‘:
Jmanoidi: robot

ISTITUTO ITALAND
DITECROTOGTE

The contact
force/torque at the
floor is controlled

to maintain

the equilibrium

_ '7 _. / Controlled force
~Controlled torque

-1 -

13

ISTITUTO ITALAND
DITECNOLOGIA

Robot 1kW

Wireless >300 Mbps 59

Cloud 1 Gbps,
300 ms burst

N

5G players are planning robots as part of the Internet of things infrastructure
Targeted for year 2020, 1.4b€ EU investment (5G-PPP)

11/23/2015 14
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istituto
italiano di
tecnologia

*Parallel rehab therapies

*Remote Operation Portable Devices
*Exoskeletons

*Augmented performances

Compliant Attitude Control and Stepping Strategy
for Balance Recovery with COMAN

N. Perrin, N. Tsagarakis, D. G. Caldwell

Department of Advanced Robotics,

[stituto Italiano di Tecnologia

Fondazione Istituto Italiano di Tecnologia

e0 ISTITUTO
I I ITALIANO DI
TECNOLOGIA

Fondazione Istituto Italiano di Tecnologia
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ISTITUTO ITALIANO
DITECNOLOGIA

Sub kW Power sources

Fondazione Istituto Italiano di Tecnologia

ISTITUTO
ITALIANO DI Lt el EEEE =t e v \ "AAC Emnw 7 gt e g £ A
reenoocia  High Efficiency MEMS for energy Harvesting
Layered AIN structure:
- Molybdenum (bottom electrode) 120

nm
- AIN (piezoelectric layer) 1 um

- Molybdenum (top electrode) 120 nm
- PolySilicon (elastic layer) 1.4 ym

= Layered AIN structure deposited by D(
sputtering on Si substrate

Cantilever micro-fabrication by
lithography and wet/dry etching
Beams width of 20 uym

Beams length from 100 pm to 1 mm

Fondazione Istituto Italiano di Tecnologia
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Molibd /AIN het t coverded with Parilene

Fondazione Istituto Italiano di Tecnologia

T MICROBIAL FUEL CELLS (MFC)

TECNOLOGIA

Continuous power generation
~ 1-2 mW/cell 2>
~ 0.5 W/m?anode

Organic
substrate

co,

Fondazione Istitut liano di
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- t :,f,mmg - Conformable high efficiency batteries
I I TECNOLOGIA Graphene nanoflakes anode/LiFePO, cathode

Estimated specific energy: 200Wh/kg

F. Bonaccorse, et al. Nanoletters 14, 4901 (2014)

Fondazione Istituto Italiano di Tecnologia

t|Pisee  GRAPHENE - Two-dimensional Inks

Printable 2d material solutions

Graphene and TOM inks by liguid phase
extoliation

stituto Italiano di Tecnologia
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TECNOLOGIA o ]
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Printed conductive circuits o i 9
Based on graphene ink g 10" | -
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I.Bayer et al,. Macromolecules 47, no. 15 (2014): 5135 2
100
L.Bayer et al. Adv. Elec. Mat. 2015 . ; " . ; '

)
Fondazione Istituto Italiano di Tecnologia GNPs (wt. /o)

ISTITUTO ITALIANO
DITECNOLOGIA

Waste cycle, sustainability

Fondazione Istituto Italiano di Tecnologia
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Fondazione Istituto Italiano di Tecnologia

) istituto
italiano di

tECﬂO|Ogi(] 290 million tons of oil-based plastic

a N cen

Cell wall

Legend:
& Pentose unit t.lanln 2
@@ Hoxose unit : -

0 D-glucose unit
e Conifery! alcobol
B sinapy aiconor
o p-Coumaryl alcohol

c

Bioplastic

Waste & <
inatartal Biocoating

- T

Fondazione Istituto Italiano di Tecnologia
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=

1. Isolation of
non-edible part.
2. Dried and powdered.

&

Solution in TFA
Cel-OH + CF,COOH —+
Cel-OOCCF, + HO

il

s

Centrifugation.

1

1
1. Drop-casting.
2. TFA evaporation:

Cel-O0CCF, + HO +
Cel-OH + CF.COOHT
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ISTITUTO ITALIANO
DITECNOLOGIA

Thank you!

roberto.cingolani@iit.it

Fondazione Istituto Italiano di Tecnologia
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Robotics, Al and Future of Human Society

Takeshi Kimura
Faculty of Humanities and Social Sciences
Ph.D. program in Philosophy
University of Tsukuba

High Level Forum in Tsukuba
“Innovation and Society”
Oct.27, 2015

My role today is to raise several issues related to social and
ethical implications of innovative robotics technology for the
sake of having discussions. My approach is to raise questions
by referring to concrete cases.

| want to take this opportunity to ask questions freely since
there are many important scholars and people.

My assigned role today is to ask Roboethical questions,
therefore | will focus only on them.
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Qutline of Presentation

1. Introducing Masahiro Mori
Does an engineer have philosophy?

For what do engineers want to make a new technology?
For whom?

Does Technology make people happy?

Will technology contribute to enhance liberation of people?

Drone of War

Who will a human be in relationship to an Al robot?

Bina 48

i

o s

HEEL, [ARYEBZEAM—KRED-HOARYFTE]
(2014)

Mori, Masahiro, Robotics Philosophy and Human:
Robotics Engineering for Future (2014)

Masahiro Mori, Professor Emeritus, Tokyo Institute of
Technology

Masahiro Mori is worldly known for his concept of [ AR BED &
(Uncanny Valley) | .

In Japan, he is also known as an initiator of Robo-Kon (Robot
Contest broadcasted by NHK every year) .
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HFHEOERE. LB OLVTOESE

Mori: Zen Practitioner, an author of books on
Buddhism

FBGA, [HRBEADH#HH AL, 1974
(Masahiro Mori, Mori’s Introduction to Buddhism, 1974)

FBGA. BHEEN . ORYMELTDIAHRIAE]. 2011
(Masahiro Mori, Learn Inner Mind: Buddhist Reflection by Robotics
Engineer, 2011.)

FREGGA, MMhZ#rEml. 2013
(Masahiro Mori, New Essays on Buddhism, 2013)

HFOMLABZFUVIRHT-DI(E.
Mori started to study Zen Buddhism

BAELEKREREFES-E, TUOZ7ICITFENEN, &
Wb, BRATEH D ENDILEEZZUVIEHT-,

When he was told that engineers did not have any philosophy
when he was a young graduate student. Then, he started to

study Zen Buddhism
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HROEERFIOZ7, HWEICTRDKXSIZMH.
In Mori’s books, he asks engineers a following
guestion.

Rt . TZ2EICITEENHLIDOMN?

Do engineers have any philosophy?

(not just philosophy of technology, but philosophy
of life, human and society.)

Mori criticizes that engineers and policy makers are desperate for
innovation by looking at “outside”.

Mori mildly says that innovation would not come just by looking at
“outside,” and that it is important for engineers as persons to look into
ones’ own “inside” of mind. (Remember that Mori is a Zen
practitioner.)

Discovery and innovation are matters of intuition. Mori says that
scientific intuition and religious (Zen) intuition are the same.

e.g. Steve Jobs?
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For what do engineers want to make a new
technology? For whom?

Carl B. Frey and Michael A. Osborne, “The Future of Employment: How Susceptible are jobs
to Computerisation?” September 17, 2013, (http://www.oxfordmartin.ox.ac.uk/
downloads /academic/The_Future_of_Employment.pdf#fsearch ='Carl+ Frey+and
+Michael+Osborne'

“47 percent of total US employment is at risk.”

e.g. “Intelligent Machines: The jobs robots will steal first,” BBC.com, 14 September 2015
Boston Consulting Group predicts that by 2025, up to a quarter of jobs will be replaced by
either smart software or robots, while a study from Oxford University has suggested that
35% of existing UK jobs are at risk of automation in the next 20 years.

a question from STS

From a perspective of STS (Science, Technology and Society), it will ask:

Will a society accept such a technology which will eventually steal people’s jobs in a near
future? Without a consent with a society in general, would engineers not be allowed to
create such a technology, or would engineers be allowed to do whatever they like to create?

1. Will Innovative Technology make the rich richer and the poor poorer?

i

High unemployment might lead social unrest and uncertainty.

w

. Engineers’ children or grandchildren might be unemployed due to their innovations today.

o

Is it job transformation or job replacement?
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5. Japanese society has a relatively positive cultural view of robotics
and technology (due o its self-imposing image that Japan does not have
enough natural resources, therefore has to rely on technology.)

6. At the same time, Japanese society is very shy of accepting
immigrants as supplementing labor.

Does Technology make people happy?

A similar question is asked: Does money make people happy?

In 2010, a study from Princeton University’s Woodrow Wilson School said,
no matter how much more than $75,000 people make, they don’t report
any greater degree of happiness.

Japan is the third largest economy in the world after USA and China.

But, Word Happiness Report 2013: Japan 43 out of 158 countries
World Happiness Report 2015: Japan 46" out of 158 countries
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Will technology contribute to enhance liberation of people?
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NHK Heartnet TV: Moto Documentary, 17t September 2015

e.g. OriHime by OryLab

I z—TOFASN TV HFZE. BEBRETRASNATLET,
http://www.nrk.no/magasin/er-pappa-via-robot-1.12282264
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A recent movie: Drone of War (2015)

Though it says that it is based on fact, there are many fictional scenes.
The Intercept: The Drone Papers:

The White House and Pentagon boast that the targeted killing program is
precise and that civilian deaths are minimal. However, documents
detailing a special operations campaign in northeastern Afghanistan,
Operation Haymaker, show that between January 2012 and February
2013, U.S. special operations airstrikes killed more than 200 people. Of
those, only 35 were the intended targets. During one five-month period
of the operation, according to the documents, nearly 90 percent of the
people killed in airstrikes were not the intended targets. In Yemen and
Somalia, where the U.S. has far more limited intelligence capabilities to
confirm the people killed are the intended targets, the equivalent ratios
may well be much worse.

The campaign to stop Killer Robots at UN, 19-20 Oct.
Killer Robots=Lethal Autonomous Weapons Systems (LAWS)

* The Campaign to Stop Killer Robots calls on states to preemptively ban
weapons systems that would select targets and use force without
meaningful human control. It supports continued deliberations on “lethal
autonomous weapons systems” at the Convention on Conventional
Weapons (CCW) in Geneva in 2016, but believes it’s time for states to
step-up their CCW talks on autonomous weapons by agreeing to a more
substantive outcome-oriented mandate instead more informal
discussions. An ambitious mandate is needed so that states can act with
the urgency that this issue demands.
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Constructive Approaches to Robotics

Constructive Approaches to developing intelligent robotics have been very
popular in Japan. (JST ERATO Asada Project Child-robot With Biomimetic
Body (CB2) ) (https://www.youtube.com/watch?v=rYLm8&iMY5io)

1. These robotics scholars who take constructive approaches claim that by
constructing robots with “human” abilities, they could understand
human better. Their ideas and statements have been accepted into
social discourse. Yet, how many of us would agree that we really
understand human (us) better by constructing intelligent robots?

If “Yes,” did robotics scholars become teachers of humanities?
If “No,” then what does their claim mean?

Who will a human be in relationship to an Al robot?

A social robot and a human live together?

Life with Pepper, Softbank
VS
Life with a dog

PALRO at an elderly home
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Bina48: social robot

Dr. Martine Rothblatt, Terasem Movement Foundation investigate the
Terasem Hypotheses which state that —

(1) a conscious analog of a person may be created by combining
sufficiently detailed data about the person (a “mindfile”) using future
consciousness software (“mindware”), and

(2) that such a conscious analog can be downloaded into a biological
or nanotechnological body to provide life experiences comparable to
those of a typically birthed human.

Marshall Brain, “The Day You Discard Your Body,”

http://www.terasemmovementfoundation.com/philop_files/TheDayYo
uDiscardYourBody.pdf
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Bina48, YouTube
https://www.youtube.com/watch?v=uvcQClpZ
JH8
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Thank you very much for your attention.

21

181




INALANIVT =5 L in DLIE
FfERC 8%
TSUKUBA/GIANT HIGH LEVEL FORUM
FORUM REPORT

R 28E 3 A
FITE N LANILT =T LRTERES
Published in March 2016
The 4th High Level Forum Organizing Committee




