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Ladies and Gentlemen:

On behalf of the Organizing Committee, | would like to declare the opening of the 5th
International Photovoltaic Science and Engineering Conference (PVSEC-5), here in Kyoto.
Welcome to this conference.

The demand for energy, today, is steadily increasing with the growth of world-wide
economy and industrialization, Conventional energy sources of today are petroleum,
coal, natural gas and nuclear power. Unexpected environmental phenomena, such as
green-house effects and acid rain which come from the combustion of conventional energy
sources, appear through the world, and they become big problems. Thus, we should
make efforts to develop new energy sources as well as energy saving technology.

Photovoltaics (electric power generation directly from sunlight using solar cells) has
been attracting us as a new clean energy source. It, inherently, does not have such
problems as described above, and it is surely a clean energy. In order to retain energy
source and to contribute environmental atmosphere, the promotion of the technology for
photovoltaics is very important.

Recent technology in manufacturing solar cells has remarkably progressed, and the
production level higher than 40MW (mega watts) was attained through the world in
1989. Electric power generation systems of MW-class have been constructed and field-
tested for utility use. The cost of solar cells is now less than 700-1,000 yen per watt
in Japan, which has been surprisingly reduced in comparison with 10,000-20,000 yen
per watt when the Japanese sunshine project for developing solar cells was started in
1974.

Although photovoltaic technology has steadily progressed, application fields at this mo-
ment are still limited: stand-alone power supply in remote areas, power supplies for pub-
lic facilities, consumer electric equipments, and satellite uses. This is mainly due to
high cost of solar-cell modules. In order to apply photovoltaics to the power supply in
individual houses, the cost of solar cells should be much more reduced. Thus, many
countries make efforts to improve power conversion efficiency of solar cells and to re-
duce production costs.

In Japan, the Government is supporting around ten projects for developing technologies
to attain 100-200 yen per watt by the year of 2000. Long-term national-level projects

including the development of photovoltaic technology and the usage of photovoltaics for



power generation are now running in more than 20 countries by keeping their own char-
acteristics. The conference was initially planned for scientists, researchers and en-
gineers of various countries who are involved in research and development on solar pow-
er generation to exchange information on technology and application of photovoltaics.
The 1st one was held in Kobe in 1984, 2nd in Beijing (China, 1985), 3rd in Tokyo
(Japan, 1987), 4th in Sydney (Australia, 1989).

Much progress in photovoltaics has been demonstrated these years through the world.
In this conference, we expect to hear new scientific and technological progress in scope
of; photovoltaic materials, design concepts, new structures, device technology, application
systems, and economical evaluation in terrestrial and space power generation as well as
government and international projects. More than 200 papers are submitted from 27
countries, and the number of papers from outside of Japan exceeds 100. Among many
topics, the followings will be highlighted: extremely high efficiency solar cells, above 30%
for tandem type solar cells using compound semiconductors and 24% for single-junction
single crystalline silicon solar cells; special symposium on polycrystalline silicon for
cheaper solar cells; rump session for thin film solar cells including amorphous silicon for
future low-cost solar cells. As a late news session, we will have timely reports on solar
cells for solar-car race held in Australia and for solar airplane flew over the U.S. Conti-
nent. In addition, we have a plan of a technical visit to Rokko Island for NEDO plants
in system application.

Strong desire to realize photovoltaics as a real energy source is now becoming world-
wide. Photovoltaics should be used as a new clean energy source through international
cooperation by overcoming the barriers of economy and / or politics. We believe that
photovoltaics can contribute to the support and development of human civilization in the
coming 21st century.

Finally, we would like to express our deepest appreciation to the co-sponsoring orga-
nizations: The Japan Society of Applied Physics, The Institute of Electrical Engineers of
Japan, and Foundation for Advancement of International Science. We are also much in-
debted to domestic industries and some funding organizations for the financial support.
Here, we show sincere thanks to the contribution.

Thank you for your attention.
H. Matsunami, Dr. Prof.
General Chairman
PVSEC-5
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Thank you Professor Green and Professor Nishino.

It is of my great pleasure to attend this 5th International Photovoltaic Science and En-
gineering Conference.

It is also a great honor for me to address the scientists from all over the world in the
opening session as the President of the Japan Society of Applied Physics, which is one of
the sponsors of this conference.

First of all, I would like to express my sincere thanks to Prof. Matsunami, the general
chairman of the organizing committee and all other committee members, sponsors, cospon-
sors and supporting members for their excellent conference organization.

Now let me tell vou for a while my comments on the significance of this conference.
Photovoltaic effect is, of course, closely related with the generation of electric power or
the transformation of the solar energy into the battery energy. As far as | know, this
effect seems to have been interested in mostly from the view point of new energy re-
sources or a counter plan to the energy crisis. However, | am sure that this effect has
attracted purely academic interests of many scientists. The study of this effect has pro-
vided so many useful knowledges to semiconductor physics and material science. Our
understandings on materials has been promoted greatly by the study of this effect. For
example, the intensive study of amorphous materials has been initiated and extended
probably by the study of amorphous silicon as the solar cell materials.

So | hope that through this conference, not only the application but the purely
academic results will be discussed, and also I wish you enjoy the late autumn of Kyoto.

A. Kinbara, Dr. Prof.
President of The Japan Society of Applied Physics
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It is a real honor and great priviledge for me to participate with you in this opening
ceremony and address the distinguished scientists of the 5th International Photovoltaic
Science and Engineering Conference as Vice President of the Institute of Electrical En-
gineers of Japan, which is one of the cosponsoring organizations to this conference.

Our special thanks must go to each of participants for their interest and effort in help-
ing us make this conference possible, especially those who have traveled great distances
and taken valuable time from their busy schedules to attend the conference.

As is well known, the past decade have seen remarkable development in the applica-
tion of photovoltaic effect and the solar energy has been widely regarded as a potential
solution and research and development directed towards its utilization have been under-
taken throughout the world.

For four days from today you will have presentations of profound research activities
of your own in the field of your common interest. Although the time available is limited,
we hope the conference will provide an opportunity for fruitful discussion and com-
munication. 1 do hope that the conference may provide you with many clues and signs
for a further development in the research and application of photovoltaic effect.

In conclusion, | would like to acknowledge the financial support provided for the con-
ference by the supporting organizations and industries and the effort of the Organizing
Cemmittee, and [ wish vou a successful outcome of the conference, and at the same time
yvour comfortable stay in the city of Kyoto.

M. Akazaki, Dr. Prof.
Vice President of The Institute of Electrical Engineers of Japan
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On behalf of the visitors to Japan from all of the world, [ want to thank Prof. Matsu-
nami and his organizing committee for the broad and intensive program that they have
set up for us.

In fact, it 1s not going to let us have much time to see this beautiful cultural city that
you have here unless we stay over on extra day or two. In fact, that is not sufficient to
see Kyoto properly.

We are going to be covering all the technologies. And we are going to hear a lot of
significant advances in all three technologies within the next four days.

Besides the plenary sessions, there are oral sessions on Crystalline Silicon, that is
single- and poly-, that will be all day on Wednesday and Thursday.

Amorphous Silicon, there will be sessions through out whole conference.  And that is
primarily due to the fact of very heavy Japanese involvement with amorphous silicon as
we all know.

Polycrytalline thin films will be covered on tomorrow morning and Friday morning.

High-efficiency III-V materials are going to be covered this afternoon.

And 1 notice that there are systems and system components covered on Thursday and
Friday morning.

We will cover applications on Friday morning and Friday afternoon.

We have space session on Wednesday afternoon, which includes ---- I don’t know how I
got in there ---- PVUSA program which is terrestrial program. But that should be in-
teresting also.

And of course, we have the national programs today and there is even on PV trans-
portation on Friday which Prof. Matsunami has already mentioned to us earlier this
morning.

Just to make sure, we are kept busy all the time, they have set up these special evening
sessions for tonight and tomorrow. As we have already heard, and of course on Thurs-
day, we have the banquet. So there is very little time left for us to do much sight
seeing.

In addition, there are many fine poster papers that [ reviewed last night. And it is a
shame that the meeting has to be only four days, because we will have to have all these
good papers presented in a very short time. But, at least, we allows many many papers

to be presented.



Well, with this exciting horse race of many technologies. There are some good and
bad. The good is that the competition of each technology will push the other technolo-
gies to their limit. And make sure that we will get the most out of whatever it. The
bad is industry does know which horse 1s bet on. And in the mean time, they have not
willing to make the investments needed to do the production engineering for building
large production operations to get the cost down. This is a major problem with our in-
dustry. And [ hope that shortly we will start winning out and reducing the number of
technologies that might be an eventual winner.

I would like to make a comment about education. We have to get the potential users
of all types involved in knowing and help them. In order for our industries to grow and
make the investment. It is a chicken and egg problem. We do have periodically
bursts of information coming out like the World Solar Challenge held a few weeks ago we
have similar races in Europe and the United States. But we are not getting enough in-
volvement with educating the real potential big users like the utilities. We are trying in
the States some what [ see, and in Europe. Several the major utilities are getting in-
volved. And here in Japan, but there are many many more utilities that must be edu-
cated, and we have to get them involved somehow, | am not sure how it is to be done, but
it is a problem that faces our field.

Finally, I want to thank again the chairman and his committee for preparing such a
very productive conference.

November 27, 1990.
M.B. Prince, Dr.
D.O.E.,, US.A.
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