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Ladies and Gentlemen:

On behalf of the Organizing Committee 1 would like to extend a hearty welcome to all partici-
pants of this meeting. This is the First International Photovoltaic Science and Engineering Con-
ference sponsored by The Japan Society of Applied Physics, The Institute of Electrical Engineers
of Japan and Foundation for Advancement of International Science. This conference is organ-
ized on the occassion of the 5th anniversary of the domestic Photovoltaic Science and Engineer-
ing Conference which has been held every 18 months since 1979 in Japan. The year of 1984
marks also the 10th anniversary of the Sunshine Project, AIST, MITI Japan, and the domestic
photovoltaic activities are now growing up very smoothly from the R & D phase into the practi-
cal application phase. Through some steps of recent technological innovations, photovoltaics is
going to become the most promising technology for future energy resources which is clean in
nature, pollution-free and abundantly available anywhere in the world or even in the space as
everybody knows. In view of such important social needs, the growth of this newly born tech-
nology has to be shared with all mankind through international cooperation.

The purpose of this conference is to set up a forum for exchange of information between
scientists and engineers in all the fields of photovoltaics. Iexpect we will hear of new scientific
and technological advances in the scope of: photovoltaic materials, advanced design concepts,
new structure solar cells, device technologies, application systems and their designs, economical
evaluation for all consumer, terrestrial and space power generation.

With a great deal of the enthusiastic response to the call for papers, altogether more than 210
abstracts were received from 23 countries. However, because of time and other limitations,
the program committee had to select only 186 papers: 84 for oral presentations and 102 for
poster sessions. In addition, 29 invited review papers by the experts in the fields were complied.
I believe that these presentations will reflect the scientific and technological state-of-the.art as
well as the recent achievements of commercial products and their applications.

I would like to express my deepest appreciation for the cooperation given by the members of
the organizing committee and other active committees, and also sponsors and co-sponsor associ-
ations, particularly [EEE (The Institute of Electrical and Electronics Engineers, Inc.) and CEC

(Commission of Europian Community). We are also much indebted for the financial support



from domestic industries and some related foundations as well as Japanese Government. With-
out these kind cooperations we could not arrange this Conference. Much good advice and
suggestions were also given to upgrade the scientific leve] of this conference by a number of old
friends from all over the world. They always gave their warmest support to this Asian held first
international conference. I sincerely hope that the result of this conference might contribute to
the great success of solar photovoltaic science and engineering. The initiation of this conference
in Japan so called “the land of rising sun® makes it more meaningful as it becomes the most
promising resource for the future civilization of mankind.

Thank you very much.
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Mr. Chairman, Ladies and Gentlemen:

On the occasion of the opening of the first International Photovoltaic Science and Engineer-
ing Conference, it is a great honor and pleasure for me to give the welcoming address on behalf of
the Japan Society of Applied Physics.

First of all, 1 would like to extend my cordial welcome to all the participants, and particularly
to the overseas delegates who have come to Japan from many countries all over the world.

The recent progress of physics and technology in photovoltaics has been quite spectacular,
thanks to tremendous efforts in Research and Development. The successful development of
hydrogenated amorphous silicon solar cells is one typical example. In the course of such remark-
able progress, research results have directly brought about a number of practical applications,
while inversely practical requirements have acted to stimulate basic research. This field of
photovoltaics is particularly important in connection with the energy problem. As everybody
knows, solar energy is clean in nature, and is regarded as the most promising energy resource of
the future,

Such a technologically significant international conference as the present one will play the
essential role of allowing many active scientists and engineers from all over the world to meet
each other to exchange information and discuss their new ideas and recent results, [t will also,
we hope, provide important stimulation and encouragement for younger researchers, who can
come in contact with the world’s leading researchers in photovoltaics.

Accordingly, it is a great honor for the Japanese members of the organizing committee to host
this memorable first International Photovoltaic Science and Engineering Conference here in
Kobe.

Finally 1 would like to extend my sincere gratitude to those who have helped the organizing
committee and to the business organizations who have provided the financial support for this
conference,

I am confident that this conference will be a very profitable and successful one, and that it
will undoubtedly mark a new milestone in the history of this important field.

Thank you.
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PHOTOVOLTAICS: AN INTERNATIONAL CHALLENGE

OHAYO GOZAIMASU. 1t is my pleasure to be here in Kobe at the First International Photo-

voltaic Science and Engineering Conference.

PV AS A GLOBAL TECHNOLOGY

From my perspective, photovoltaics is the ideal global technology. Photovoltaics WA SEKAI
TEKI RISOTEKI GIJITSU DESU. It captures the imagination. The solar challenger airplane
flew from Paris to England at 3300 meters using 16,128 solar cells. A solar powered remote
sensing plane able to stay aloft for several weeks is now under development in The United
States. A solar powered car crossed Australia at 15 MPH powered by 720 cells. These applica-
tions symbolize the almost limitless possibilities for photovoltaics.

Photovoltaics has the capability of helping to free man from want and scarcity. From villages
in the Phillipines to the jungles of South America, there are numerous applications such as photo-
voltaic powered refrigerators for vaccines, electricity for televised education, and water pumping
for clean water. These applications are small, less than 10 kW, and thus provide an appropriate
technology solution. Photovoltaics are particularly well suited to areas of the developing world
that traditionally have been without stable power supplies for basic human needs.

Critical to the definition of PV as a global technology is its scaleability due to its modular
nature. We are now seeing the construction of megawatt scale PV power plants in The United
States. These PV plants are noted by their very short lead times, less than one year, their reliabil-
ity, and their on-time, on-budget construction.

Given the success and viability of applications ranging from watts to megawatts, coupled with
the emergence of worldwide PV industry, we can now say after ten years of steady progress that

there is an inevitableness to photovoltaics.



US.ROLE IN THE DEVELOPMENT OF PV

The United States is the world leader in development of photovoltaics. AMERICA WA
PHOTOVOLTAICS KAIHATSU NO SEN-DOSHA DESU., The US. Department of Energy, in
conjunction with The U.S. Photovoltaic industry, has strongly supported the research, develop-
ment, and commercialization of photovoltaics. There has been a combined contribution of
research investment of over $17.5.1.4 billion.

Besides the level of R&D funding, there are four types of energy and investment tax credits to
stimulate the purchase of photovoltaics-systems.

Besides R&D and financial incentives, there is a strong policy support for photovoltaics as part
of a balance and mixed energy supply system. Over 26 government agencies employ 3,000 PV
systems throughout The U.S. in a variety of applications. Recently, The U.S. PV industry bene-
fitted from a new law enacted in 1984 designed to promote the export of photovoltaic products.

Topping this list is the excellent university and federal laboratory system involved in all
phases of photovoltaic development.

Resulting from this sizeable backing is the establishment of photovoliaics as a commercially
proven energy option that is environmentally clean, reliable, maintenance free, conductive to
local manufacture, and competitive today in many remote applications. The U.S. photovoltaic
industry is now well situated in the world market with an industry of over 200 related companies
and sales of $U.8.150 millicn in 1983 alone.

PV IS NOT STRICTLY A US. SOLUTION

Though great advances in photovoltaics have come from The United States, photovoltaics is
not strictly an American solution. Photovoltaics WA AMERICA DAKEDE KAIKETSUDEKIRU
MONODEWA ARIMASEN. Photovoltaics has been under development on a worldwide scale for
over ten years.

Researchers from Europe, Japan, and The United States all have made important contribu-
tions to the development of photovoltaics. We can see here today the truly international nature
of the PV scientific community. Every six months the PV research community holds an inter-
national conference. In April 1984 we were in the United States, before that we were in Europe
in November 1983, and now for the first time we are in Japan.

— Technology maturity is a process that requires thinking in a logical evolution from small

specialized applications to gigawatt scale markets. We have to learn to crawl before we can

run;



— Confidence building through education about the benefits of PV is needed. The market

needs to be educated for any new technology. PV is no exception;

— Tt is too early to make decisions about the ideal PV option, therefore parallel development

is required; and,

— Industry must strive for applications suited to the technology until the technology catches

on, we are only limited by our imagination when it comes to applications for PV.

One can observe that there is an international competition occuring in photovoltaics between
FEurope, Japan, and The United States, researchers are competing for efficiency and cost. Cur
industries are competing for sales in the emerging worldwide markets. This competition is
healthy for all of us. It has contributed to the progress of the last decade. If we can continue to
make research progress, everyone can share in a large and prosperous market for photovoltaics.
It is up to scientists and engineers like you here today for that day of a strong and vibrant world-

wide PV industry to become possible.

IMPLICATIONS FOR THE FUTURE

And now for some implications for the future,

First, stronger relationships between Government, Industry, and Universities are needed to
boost competitiveness of today’s technology., The United States is seeing increased cooperation
among these three key players and [ expect payoffs to occur as a result. An international tech-
nical partnership, such as at these conferences, is also important for the long term success of
photovoltaics. We can all learn from each other. If we cooperate we will see that the sum is
truly greater than the parts.

Second, we see today a short term emphasis on the need to reduce prices. However, we must
show long range progress in quality as well as in price. Efficiencies and reliabilities still need to
be improved. Productivity improvements and cost reductions both need to be pushed.

Third, continuity of production must occur during the next five years. [ sense a confidence in
our field today that significant cost and performance improvements can occur by 1990. How-
ever, to get to 1990, industry needs PV sale today in order to generate the cash flow needed to
fund R&D. We cannot rely on the promise of the future alone to get us there. Industry, with
government and university help, must search out the many sales opportunities for PV that exist
today. A lot of hard work is required to find potential customers, educate them about the
advantages of PV, get the sale, and often arrange for financing of the sale. There are many appli-
cations that are economic for PV, especially in remote sites. And industry must continue to use

its imagination in continually discovering new PV applications.



Most important of all, we must maintain and encourage a strong research support program for
photovoltaics. PV is a science-based industry, unlike physicaly resource-based industries like agri-
culture or coal mining. If we don’t develop the scientific base for PV, there won’t be a thriving
industry ten from now. The PV technologies under development will take years to fully develop.
It takes time to understand the basic science. Each of the many R&D paths being pursued carry
substantial risk. First, there must be a consistent series of successes in the laboratory. Then
process engineering and production problems must be resolved before industry can expend their
production lines to include new technology. All of this is expected to take years to occur, and is
contrary to the popular fallcy the major cost reductions are “just around the corner.” The many
successes reported each year are positive steps indeed, but these must continue consistently for

several years before new technologies can reach maturity.

CONCLUSION

Looking back at my 20 years of technical administration, it is my judgement that science and
engineering compare favorably to medicine. Science and engineering are professions legimitized
by peer validation. The fields rest on rational analysis and are oriented towards a set of substant-
tive values. They include health, standards of living and freedom from want, the very items I
mentioned at the beginning of my talk. Above all, you as scientists and engineers live for tomor-
row. It is very seldom that you see the full realization of your work and that is your special
grace.
Thank you. DOMO ARIGATO GOZAIMASU,
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