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Takeo Fukui

Fukui joined Honda Motor after graduation
from Waseda University in 1969. He became
the managing director of Honda R&D as well
as the president of Honda Racing in 1987.
He was appointed as the senior managing
director of Honda Motor as well as the
president of Honda R&D in 1998. Since
2003, he's been the president and CEO of
Honda Motor.
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Presidentiand CEO, Honda Motor Co., Ltd. Representing Honda Prize Laureates 2008
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This section is intended to feature some of the
important topics for a deeper understanding of our
readers about our activities. For year 2008, we have
prepared a special commemorative dialogue of

Dr. Maximilian Haider who received the Honda Prize
2008 with Mr. Takeo Fukui, president and CEO of
Honda Motor Co., Ltd.
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Dr. Maximilian Haider

After receiving a Ph.D. degree in physics
from TU Darmstadt under the supervision of
Prof. H. Rose, Dr. Haider headed a project for
the development of the aberration-corrected
STEM starting in 1989. In 1996 he began a
project for Cs-Correction of the 200kV TEM.
Since 1996 he’s led a Heidelberg-based,
optical solution company CEOS GmbH.
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The Role of Science and Technology in
Building a Carbon-Free Society
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You may find a clue to how science and technology needed to be used in the future from this dialogue between
Dr. Maximilian Haider, a project member in advanced, atomic-level microscopy and imaging technology, and Takeo
Fukui, Honda's energetic CEO and a follower of its founder’s ideal: “Dreams and Happiness for All, With Technology.”
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What Underlies Undaunted
Efforts

Takeo Fukui Dr. Haider, you and your colleagues Dr.
Rose and Dr. Urban received the 29th Honda Prize
for your development of an aberration-corrected
transmission electron microscope (“TEM”) that is capable
of high-resolution imaging of atomic structures. Please
accept my sincere congratulations.

Maximilian Haider Thank you very much. We'd like
to reiterate our gratitude to Honda Foundation people
for giving us the prestigious award of Honda Prize.

TF You are the first Honda Prize laureate as a team.
| heard your project was once abandoned due to
technical difficulty of aberration-corrected microscopy.
In such adversity, what has made it possible to continue
your research and development without quitting?

MH Our development required a great deal of
patience as most experts believed we attempted the
impossible. But we had conviction; our conviction
sustained our spirit of challenge and propelled us
forward over the years.

TF All Honda’s CEOs including myself come from
an engineering background. | can imagine how
challenging your work was and identify with what you
said very well.

MH Our first project failed, but we learned a lot from

it. We became more convinced of our final success as
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we solved each and every problem we encountered in

the course of that failure.

TF Hearing what you said, | feel you and our founder
Soichiro Honda think alike. To my knowledge Soichiro
questioned, rather than followed, commonly accepted
notions and theories. When people around him say
“such a thing is impossible,” he gets energized and
replies, “I'll make it possible.” Similar stories are
common in Honda. For example, we made a humanoid
robot walking on two feet —the ASIMO. This is an

outcome of a crazy project that started twenty years
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No technologic innovation is born out of

slavery to stereotypes and ready-made theories.——Takeo Fukui
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ago when there was a paper stating no robot could
ever walk on two feet. The ASIMO researchers created
new technology upon their conviction, learning from
their on-site experience. No technologic innovation
is born out of slavery to stereotypes and ready-
made theories. | suppose, Dr. Haider, you were able
to overcome your hardship because you knew you
would make wonderful things happen in the world if
successful.

MH Aberration correction is a technology that
dramatically enhances the resolution of the electron
microscope. It is only a tool for scientific research, but
our goal is to make the TEM more widely used for the
progress of science and technology.

TF Auto industry has entered a new era of technologic
innovation. Fuel-cell vehicles Honda is developing, for
example, demand new materials and catalysts to be
built on entirely new concepts. I'm sure the aberration-
corrected TEM is very useful for these purposes as
it clearly visualizes the molecular architecture of
substance.

MH Knowing properties of a given material requires
understanding of its structure at an atomic level.
Certainly it is one of the TEM applications we have
dreamed to create.

TF How many units of the aberration-corrected TEM
are installed throughout the world now?

MH Around 150 units (as of November 2008), | think. |
can't give you an exact number, but 30 to 50% of them
are used in Japan.

TF Honda is not just an auto company. We are rather
an R&D company that wants to contribute to people all
over the world through our core business—enhancing
personal mobility. In fact during the past decade when
car making was a star business, we have reinvested
the profit from auto sales in other areas of challenges:
For instance, we have developed the Hondalet as
a pilot effort to expand our expertise in the two-
dimensional personal mobility such as motorcycles and
automobiles into the three-dimensional one. And 10
or 20 years from now, the ASIMO will be empowered
by an onboard intelligence and become smart enough
to work as a domestic robot—an extended form of
personal mobility that does many things for humans.

We think of this as the ‘four-dimensional” personal
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mobility. If we stop pursuing the possibility of these
new concepts, Honda will lose steam and stop being a

company people want it to exist.

Technologies To Be Enabled
by Visualization of
Atomic Structures

TF We learn at school that an atom has a nucleus, and
electrons travel around it. When you say aberration-
corrected technology visualizes atomic structures, how
far can it make them visible?

MH You can identify the position of the nucleus, but
cannot see electrons. This means you can calculate the
binding force between atoms, from which you learn
in detail how atoms are combined and what property
they have.

TF It sounds wonderful. In your view, how will this
atomic-level visualization of TEM contribute to scientific
advancement in the future?

MH Still in its infancy, | think use of the aberration-
corrected TEM will grow. Take semiconductor chips
as an example. In the course of its miniaturization,
technologists chose the electron microscope to
exceed the detection limits of the wavelength of light
employed by the optical microscope. Similarly, as
materials researchers handle very tiny, nanoparticles,
they cannot do without the atomic imaging power of
the aberration-corrected TEM; so | guess it will become
a must-have tool in the field.

TF Speaking of new materials, what bothers us is that
the fuel cell uses a vast amount of precious metals.
They are used in expectation of their catalytic power,
but expensive and scarce. If we can combine abundant
substances, alter the structure of their compound, and
yield a catalytic power that equals precious metals,
that will be a technologic breakthrough for fuel cell
industry. We have worked in this direction, and used
computers to approach the best combinations of
catalyst materials. If we can add to this a technology
capable of altering molecular structures, such
technology will no doubt accelerate our fuel cell R&D.
MH Catalyst particles are very tiny, so high-
performance electron microscopes are truly useful to

study the catalysis of a given substance.
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Our hope is that our technology helps a wide range of applications.

One important area is energy saving.——Maximilian Haider
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TF Fuel cells consumes hydrogen. So it's critical to
develop a technology capable of producing hydrogen
easily in an inexpensive manner. Japan is completely
surrounded by water; we can use it a lot, but the
question is how. There are special types of bacterium
in nature that can produce hydrogen from water,
and scientists think these creatures are gifted with a
certain capability to obtain hydrogen with low energy
requirements. Clues may be found if we study such
functions at the atomic level with an aberration-
corrected TEM.

MH | think it's a good idea to focus on biological
functions. Modern science has uncovered a secret
about photosynthesis, and researchers are now
working to implement artificial photosynthesis. | guess
another key technology would be how to store energy
as evidenced by rapid advancement of the storage

battery.
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TF If we can develop a battery many times more
effective than currently available ones, electric
automobiles will edge closer to practical use.

MH | think you can make it within 10 to 15 years.

TF Honda puts hydrogen fuel cell vehicles ahead of
electric-powered ones because we believe there will
be no future for the auto industry without feasible fuel
cell technologies. So we have already begun the lease
of our fuel cell products in the United States. Our goal
is, by taking the lead in technological development,
to start selling large units within a decade although
currently the cost of production still prevents us from
doing so.

MH It is also our dream that can contribute to the

realization of such a useful technology.

Challenges toward
the CO, Emission-Free Society

TF | think your aberration correction technology would
do good for the spread of ecotechnology advocated by
the Honda Foundation.

MH Our hope is that our technology helps a wide
range of applications. One important area is energy
saving. For example, in order to utilize solar energy,
we need to improve not only solar cell efficiency but
also the efficiency of solar cell production. Currently
the conversion efficiency of solar cell is 15 to 16%,
but 20% can be reached before long. We hope our
microscopy can play a key role in these efforts.

TF Honda launched a solar cell unit. To achieve a CO,
emission-free society, solar power needs to replace
fossil fuel as the prime source of energy for human
mobility. We started the research and sales of solar
panels, having shared the sense of crisis in the mobility
industry that car companies could not survive without
reinventing the existing CO, generating means of
transportation.

MH | think we need to see solar cell development from
two sides: one would be how we could spread solar
cells through low-cost production; and the other would
how solar power could be stored safely and effectively.
This is just an idea, but we could build a large solar
cell plant in Africa and export energy to developed

countries via a reasonably efficient transport.
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TF While solar technology has a major advantage
that energy can be directly captured from sunlight,
our concern has been the fact that most solar cells
produced were based on conventional crystalline
silicon until a few years ago, which releases a large
amount of CO, in the production stage. So we
rather chose thin-film solar panels made from CIGS
compounds with less CO, emissions. The CIGS solar
panels are relatively new, and we aim at improving
its current conversion efficiency at 15% up to 20 to
25%. | guess the aberration-corrected TEM would be
very useful for this development.

MH | live in a small village, and became the first
villager who installed a solar cell in 1995. To my
neighbors who said “You would spend a lot of money
for only a few kilowatts of energy,” | replied: “Look
everywhere else. Cars emit cleaner exhaust thanks
to the improvement of catalysts. We enjoy a result
of investments by auto companies. So this is my
investment in solar cell technology.”

TF Bio-ethanol is another form of capturing energy
from sunlight. Honda is doing an advanced research on
producing bio-ethanol from cellulose found in inedible
leaves and stalks of plants. Taking advantage of our
R&D's experience in decoding the rice genome, our
goal is to approach a world of cleaner mobility.

MH Such your efforts points to the hydrogen fuel cell-
powered, clean car, doesn't it?

TF Yes, but we don't think fuel cell vehicles will
replace all existing cars, motorcycle, and other vehicles
for personal mobility. Rather we anticipate people will
ride various types of vehicles, including electric cars
powered by a highly durable battery and bio-ethanol
cars with the reciprocating engine, according to their
purpose. The Hondalet will fly using an engine with far
less CO, emissions.

MH If what you envision comes true, we could
accomplish the Kyoto Protocol goals on time.

TF Despite a pile of problems facing us, | reaffirm
my belief in the infinity of human wisdom as |
was talking with you, Dr. Haider. We will keep
challenging toward the global goal of a 50% cut of
CO, emissions by 2050.
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