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Takanobu Ito

President, CEO and Representative Director,
Honda Motor Co., Ltd.
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Takanobu Ito

Ito joined Honda Motor in 1978. He was appointed Vice President of Honda R&D
Americas in 1998; Director of Honda Motor and Managing Director of Honda R&D
in 2000; President of Honda R&D in 2003; General Manager of Honda Motor's
Suzuka Factory in 2005; and Chief Operating Officer of Automobile Operations
in 2007. Ito assumed President and CEO of Honda Motor in 2009. He has been
President, CEO and Representative Director of Honda Motor since 2011.
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Gabor A. Somorjai

Laureate of the 32nd Honda Prize
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Gabor A. Somorjai

A Budapest native, Somorjai obtained B.S. in chemical engineering from
University of Technical Sciences, Budapest in 1956; Ph.D. in physical chemistry
from University of California at Berkeley in 1960. After graduation he joined
the IBM research staff in New York where he remained until 1964. Since 1964
he has been teaching at the UCB's Chemistry Department. He holds joint
appointments with UCB (University Professor) and the U.S. Department of
Energy's Lawrence Berkeley National Laboratory (Faculty Senior Scientist).
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Future Direction of Science and Technology:
Our Challenge toward the New Stage of Civilization

Only after knowledge is accumulated, you are able to think of how to use it.
One important thing here is your vision, your dream for the future. ——Gabor A. Somorjai
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Dr. Gabor A. Somorjai is a pioneer of surface science, one of the key foundations for most advanced

applications in today's industry and medicine. Mr. Takanobu Ito works earnestly for the ultimate,

human- and environment-friendly form of personal mobility. They discussed about the progress of

surface science, its related technologies and some issues to be resolved toward the sustainable society.
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Ito Dr. Somorjai, your achievements in surface
science have greatly contributed to each and every
segment in manufacturing technologies, not to
mention our auto industry.

Somorjai Thank you for your kind words. As
a matter of fact, the foundation of progress in
modern surface science owes much to transistor
technology and space science.

Ito Transistor technology and space science?

Somorjai Yes. As you know, transistors are
semiconductor devices. For higher-performance
transistors, you need impurity-free, high-
grade semiconductors. Just a tiny bit of impure
substance alters the property of semiconductors.
It gave us headaches.

Ito That's where space science was a key to
salvation?

Somorjai Yes. Activities in space require
materials that can endure very low-temperature,
vacuum conditions. Through their research
space scientists has developed technologies that
replicate the vacuum state in space. The surface
of materials in the vacuum state shows properties
quite different from those in the atmosphere —
the surface becomes very pure in vacuum. These
space technologies made it possible to produce
highly clean semiconductors.
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Ito So if you did not focus on the surface, no
exhaust gas from automobiles and motorcycles
on the road worldwide could have been as clean
as today.

Somorjai We tackled the exhaust gas issues from
1970 to 1977 in the era of leaded gasoline. We
managed to overcome these issues essentially
because our vacuum technology achieved clean
surfaces, which are the key to high-performance
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We hope to remain the provider of personal mobility vehicles because we believe the convenience

and amenity of mobility is a great human accomplishment. ——Takanobu Ito
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catalysts used for exhaust purification. Catalyst
production is an important applied area of surface
science.

Ito | see. I'm not an engine engineer myself and
has no experience dealing directly with catalysts.
But from a management perspective, precious
metals used for catalysts occupy the substantial
portion of car manufacturing costs. | keenly feel
catalysts are a challenging area of manufacturing
technology; they have a lot yet to be investigated.

Somorijai Yes, that unknown territory is the lure
of catalyst for researchers.

Ito This talk of surface reminds me something |
experienced as a car engineer. We were faced with
a couple of big challenges during the development
of the aluminum body for our NSX model. One
issue resulted from the fact the aluminum has
a very slippery surface, and its adhesive effect
erodes over time. We had a hard time stably
gluing aluminum and plastic planks.

Somorjai That's exactly where surface science
matters.

Ito Another challenge was the problem of color
coating. To color the surface of the aluminum
planks, we had to develop an ad-hoc technology.
Because until that time we hadn't used aluminum
even for our mass-produced models, all the
techniques had to be developed from scratch for the
NSX, ranging from panel jointing to color coating.

Somorjai Here's an analogy we often use to
explain what surface science is about. You have a
brick entirely made from gold and a brick made
from cement whose surface is coated with gold
and the former is far expensive but the effect of
the two is the same. Surface science works like
magic and yields the same chemical property as
gold with just a thin layer on the cement.

Ito It sounds very good to us manufacturers.

Somorjai OK, here's another example. In the
medical arena, damaged heart valves and joints of
patients are often replaced by artificial implants.
The success rate of an implant depends on its
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biological compatibility, whether its substance
suits and works well in the human body. It is
the interface between the surface of implants
and human body that matters. Surface science
provides ways to fine-tune the surface of implants,
and in turn helps many people live in good health.

Make Your Dreams Work for Society
through Challenging the Unknown

Ito | heard you have cultivated surface science
from scratch. You even invented the research
instruments by yourself. What was your motivation
for such a serious challenge?

Somorjai | felt the necessity of understanding the
material surfaces at the atomic level. Nobody at
that time did research like that. So | had to make
instruments all by myself. You can't accumulate
knowledge without appropriate instruments. Only
after knowledge is accumulated, you are able to
think of how to use it. One important thing here is
your vision, your dream for the future. It cannot be
achieved overnight. You need perseverance, too.

Ito Your approach reminds me of Soichiro Honda's
action. His action was motivated by his dream that
he wanted to make vehicles of help to people. You
and we Honda have the same sort of challenging
spirit. The bottom line is that it's important to step
into an area nobody ever touches or what remains
unsolved to do something good in the world.
That's where your dream and goal come about.

Somorjai Only when scientists and engineers
dream the same dream, it will come true. To
make a technology a success, you should be
willing to bring in science.

Ito Definitely. The power of science has greatly
advanced technological development. And today
automobile industry enters an era of great
evolution. We are experiencing a transit from the
internal-combustion engine to the fuel-cell power
system and electric motor. I'd say this evolution
should benefit all people

Somorjai | think the advance of auto batteries
is slow basically because battery science is poor.
Without understanding battery functions at the
molecular level, there won't be any technological
breakthrough. The key here is you lack the
technology to analyze what is going on in the
battery while it is being used.

Ito That's correct. Unfortunately with current
technologies no one can produce batteries and
fuel cells that won't deteriorate. We want to
overcome this issue above anything else. There
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must be a cause for battery deterioration, and it
must be occurring at the surface. We are working
hard to elucidate the mechanism of how batteries
initially perform strong but gradually deteriorate.

Somorjai That's a wonderful challenge. In my
opinion, the key to success is your vision and
strategy. First you need to have a vision for the
future, know what should be done to realize it, and
carefully judge whether it is feasible or not. Then
you must build a strategy to pursue your goal.
These two are inseparable and indispensable for
each other.

What We Can Do toward
Sustainable Energy Provision
and Sustainable Mobility

Ito To build a sustainable society in the future, it
is time to make a major change to existing energy
and mobility technologies. We need to be less
dependent on gasoline as fossil fuel reserves
are shrinking; we must reduce CO, emissions
drastically to clean polluted air; and it's important
to think of a new way to secure stable supply of
electricity. At the same time, however, we Honda
hope to remain the provider of personal mobility
vehicles because we believe the convenience
and amenity of mobility is a great human
accomplishment.

Somorjai | agree. Modern individual's freedom of
movement has a great meaning and should not be
restricted in any way.

Ito But if we were to continue with the current
level of energy technologies, some in the future
may start to argue it's imprudent to use energy for
personal purposes. Others may insist we should
only use public transportation. Such energy
solutions would sacrifice everyone's right to freely
travel - one of essential pleasures of mankind.
Our goal is to achieve sustainable manufacturing
technologies that guarantee people’s right to
enjoy personal mobility.

Somorjai The ability of free travel is a truly
important evolution that humanity has ever
attained. History shows us energy conversion
technologies enabled free travel which then led to
the improvement of the quality of our lives.

Ito Considering a future society where renewable
energies will be used for electricity generation,
it's important to think how power can effectively
be stored in batteries; and if some power could be
left to generate hydrogen, we can use it for auto
fuel cells. Either way your field of study will play
crucial roles. | would be more than happy if you
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come up with surface science solutions soon to
create high-performance batteries and fuel cells
that won't degrade.

Somorjai Thank you. I'll do my best so | can meet
that kind of expectation. Perhaps the day is not too
far off that renewable energy is commonly used,
but we are still in the transition stage. Not every
society is energy independent now. We live in a
difficult age because there are many economic
and political risks surrounding energy. But energy
must not be the instrument of war. We'd better
focus on how we can attain a sustainable society
without fighting each other.

Ito Indeed. Our current motto is “Blue Skies for

Our Children” because we want to save clear
skies for future generations. | hope your research
further advances so its outcomes and applications
would prosper and better the lives of people all
over the world.
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