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ARCHITECTURE IN MY EXPERIENCE AS A
FRONTIER BETWEEN ART AND SCIENCE

Renzo Piano

Ladies and gentlemen, thank vou very much for coming. I'm supposed to talk
to you about the boundary between art and science, in the experience of making
architecture. It is a very difficult and complex discussion, 1 believe, so my
ambition is to take you through my work in 45 minutes and to make you
understand what I mean about this relationship between art and science instead of
explaining, because it is probably too difficult to explain. My view should emerge
from what you will see in the slides.

I still have to say something before starting. Dr. Yano mentioned my being
born into a family of builders in Genoa. This is indeed a very important part of
my life. My family have been builders for generations. My grandfather was a
builder, my brother is a builder, my uncles were builders, and, like in a family of
acrobats, I never doubted that I too would be a builder.

Actually, my father was a bit annoyed when [ told him that | was going to be
an architect because he felt that an architect is something less than a builder. He
may, by the way, have been right. However, 1 decided to study architecture, and
my experiences in the first part of my life, on site with my father, have ac-
companied me constantly, because | learned a lot in that period as a child 1
learned of the emotional relationship to the site, to the materials, and the pleasure
— the physical pleasure — of manipulating things. This has helped a lot for a
simple reason. It is not that the same doesn't happen to other people (every
architect learns sooner or later to love materials), yet to learn this early in life is
very important because it keeps one away from the risk of the academy.

It keeps you from trying to become an architect too early, to start too early
to be “someone creating architecture.” This is very dangerous because originality
is the result of autonomy in judgement, and you cannot be autonomous in judge-
ment when you are too young. You have to learn a lot before becoming autono-
mous. If vou are not autonomous vou are obliged to think with the head and the
mind of other people. You may end up becoming a photocopier instead of an
architect. This as an important point for me, and for the first period of my
professional life I was merely playing with things.

Practically speaking, [ might say that my work is divided into four periods.
The first period lasted at least four or five years after becoming an architect,
from about 1964 to 1969. It was something like playing with sand on the beach. 1
was familiarizing myself with materials and techniques. Not only practical tech-
niques—also immaterial things like lightness. [ fell in love with the concept of
lightness. The challenge of lightness helps you understand things. The art of
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drawing something out from materials is an important art. And thus the first
period was a period when I didn’t actually make any kind of architecture. I just
played. | learned a lot, getting workshop experience, designing “pieces” of archi-
tecture more than architecture itself. In 1970 I won, together with Richard
Rodgers, the competition for the Centre Georges Pompidou in Paris. At the time
it was called the Centre Beaubourg. That was my second step, in which I learned
a lot about the profession of architect.

Architecture is a difficult profession because it is a contaminated profession.
It is contaminated by life, by money, by time, power, sometimes by politics. So one
has to learn a lot to learn to grow in strength as well. That was also an immense
school of teamwork, because such buildings are only possible when you work well
with other people, and when you are happy to mix your own creativity with that
of other people, and engineers — we were working with Ove Arup and Partners,
from London. That was the period when I started to work with Peter Rice, the
engineer working with me since then on almost every job. People on my team who
are now my associates, like Noriaki Okabe, or Shunji Ishida — who are bath
probably in this room right now — started to work with me in that period. We
built up a group, and harnessed the capacity to be professionals. After that second
step I reached the point where [ was, frankly, tired of this great skill, so dramatic,
so important, and so prestigious. | wanted experience in participation in a totally
different field of activity. I have never separated the work of the people of my
team, so together with UNESCO, based in Paris, we started to work on the
rehabilitation of certain historic centers.

We conducted a number of experiments in [taly and other countries, and we
are still working with UNESCO in the Mediterranean area, on islands like Rhodes,
Crete and Malta, and in Genoa as well.

We learned a lot in that period about what I call the art of listening. This is
a very important art, and a part of the profession. You have to be able to listen
to people and to understand them. Otherwise, instead of being an architect solving
a problem one may well become an architect creating one, putting your own desire
for self celebrity and self-glorification before the real work you have to do. The
art of listening, of understanding, is very important; it is one of the materials of
making architecture, as important as technology, capacity, or competence.

In about 1981 or 1982 I started what I think of as the 4th period of my
professional life. It was a more mature period, in which I started to mix together
all of the above. The pleasure of working piece by piece, of working with detail,
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One of Mr. Piano’s first works. A sulphur factory in Ialy.
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Building on shell structure.
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Mr. Piano's first office in
Genoa,
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An office bulding called Piano/Rodgers. The Centre Pompidou in Paris
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the professional capacity to organize a team and work with other people, and the
ahility, or tendency to understand a problem in order to be able to understand it.

Now I am going to show you some slides and through my short comments I
hope you will be able to understand something of my work. It is going to be a fast
trip through my work.

’lllhis is one of the first works, showing what I call a piece-by-piece attitude.
It was a lightweight structure made mainly of wood. Every piece working in
cnmpreqqmn was made of wood, and every piece working in tension was steel.

Here is another construction, made of GRP (Glass Reinforced Fiber), for a
sulphur factory in Italy. These experiments were conducted in order to let me
understand the material, to understand the logic of the matter. lhlS was a
building — what you see is a model but the building was actually done, based on a
membrane, on shell structure, on free shell-structural shapes. It appears funny and
free but it is not; all was based on precise scientific attitudes to gravitational
force

Thr-; was my first office in Genoa. It's a very simple building, lit from the top.
The experience of the piece is starting to be mixed with the experience of space.
This was probably the first experience in my career of light coming in through the
top of a building. Later, that technique was used, more skilfully of course, for
other buildings like the Menil Collection in Houston.

'alihis was earlier work done with Richard Rodgers in Italy, as Piano/Rodgers.
It’s an office building — of course the building was bigger than just this piece.

Lightness and transparency were very important in that period. A few images
here show you what [ mean by experimental work, a kind of laboratory work
leadisr}g to & major design philosophy.

In 1971 we built the Centre Pompidou in Paris, that was the big professional
jump. You are probably all familiar with this building. Too often it has been seen
as a sort of stylistic achievement of high-tech architecture, but that is not true. 1
should say immediately that the social and cultural impulses behind this building
were much stronger than that aspect, which was simply a part of the provocative
approach. The social relationships between that building and its surrounding
piazza, and with Paris itself, are extremely important.

To have built a building like a spaceship landing in the middle of Paris,
leaving a lot of space around it, is part of the provocation. Bringing people into
the piazza and creating a popular place in the center of Paris was also part of the
game. It is important to understand that at the beginning of the 1970s all cultural
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buildings in Paris were very institutional, and actually quite intimidating. The
desire of Monsieur Pompidou was to create something different. He wished to
create a building which offered no intimidation to the people. A building that was
not only for the cultivated, for people belonging to the “official” culture, but for
everybody. And that was the reason we worked to produce a building that looked
like an airship, a machine; a building that was popular for the curiosity it created
in people. The arousal of curiosity in people who do nol belong to the official
culture is the beginning of a cultural consciousness, so it was important to break
that wall of intimidation. That's what was behind this building.

The machine aspect is a part of the game. The relationship with the site made
it clear that hiding a building like this in the center of the city, pretending to be
part of the old Paris, would have been a mistake. We preferred to be frank, and
to push the provocation to its end.

Together with the Centre Pompidou we made the Institute for Music and
Acoustic Research, working together with Pierre Boulez, a French musician
well-known in Japan I'm sure, as well as Luciano Berio and other musicians.

This was an immensely important experience in team work, in learning that
the boundaries between art and construction, between discipline and discipline, do
not actually exist.

f—fere, for example, is the projection room, where sound may be projected and
its reverberation controlled from 0.7 sﬁef:onds to 7 seconds. It is an experimental
place for experimental musical work.This is another recent view of the Centre
Pompidou piazza, which shows the tower we have designed in my Paris office and
just finished. It is the tower that houses the offices of the Institute for Music and
Acoustic Research.

That was the second stage of my professional life. I would like to insist that
the Centre Pompidou is not, as some people think, a monument to High-Tech. It
is acgt]ually a piece of craftsmanship, in some ways a prototype.

This next example is an experience we had later on, at Otranto in the south
of Italy. It was a local workshop for UNESCQ, which we mounted in the center
of the old town. With this project we began working with craftsmen and other
local inhabitants, on the rehabilitation of the town. We had developed a method
of dialog with the people, making them understand the importance of the building,
the capacity of the site to be transformed without losing its identity of “memory.”
It was an important experiment of social and technical work. We were also
working with craftsmen in order to let them work out the technical possibilities
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of doing the work without demolishing the building.

A”ﬁcr that period we started a series of works that are probably a good
synthesis of all the things learned until then. This is the Menil Collection, which
we built in Houston, Texas, for Dominique de Menil, a great collector. The
building is very simple because this lady is a very simple lady. She actually wanted
to have a very simple building. The tendency today, especially in America, is to
make museums that actually show off the museum more than the art. She wanted
to go back to the tradition of making a building that serves art, and not one that
exists for the pleasure of the building itself.

This is a view from the outside. The part on top is what we call the treasure
house, the place where the ten thousand pieces of the collection are preserved
against time. They are brought down into the exhibition area only every three or
four months, and only in groups of a hundred or less at a time. There is a dynamic
use of the museum happening here. It is not a museum where you go and see ten
thousand pieces. That is, anyway, impossible — it only creates great confusion.
When we came to the construction we didn't forget our own experience in making
pieces. Lnok for example, at this cast piece of ductile iron. This building was done
together with Ove Arup and Partners, with the support of a local firm called
Richard Fitzgerald. You can see the perfection of this piece of the structure. It's
a huilding certainly, but in fact the quality of each piece belongs to the precision
of industry.

I don’t think that being an architect working with high technology has any
great meaning. High-tech today is so normal and so regular that I think it is
ridiculous to insist that one should work with old or imperfect metals. I don’t see
that high-tech compromises creativity. It would be like a musician saying that he
prefers to record using the old system, and refusing a new digital system. We have
used high-tech, but here, for example, the floor is made of pine, and the general
atmosphere of the place — this is an internal room showing a piece of African art
— the general atmosphere does not give a lot of space to technology. It is really
very calm.

Nature is important, and I mentioned transparency, another major point. In
the first part of my professional life I had already tried to work with light, and
here in this building we did work w1th :t a lot, because the life of a museum
depends greatly on the quality of light. Thls is the view through a tropical garden;
you can see through the garden to the room on the other side, and the transpar-
ency is complex and rich. Even the work of the curators themselves is actually on
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view. We refused to separate the view of spaces like this — where people take
care of the paintings — from the normal visitor's itinerary. We wanted to mix the
expenence of viewing art and looking at the life of a museum.

[hlS is an image in the workshop in Genoa, around 1982 I believe. We were
working with our model maker in a very craftsman-like approach, to join a piece
of aluminum and a piece of wood. This funny-looking shape was made expressly
in order to glue the two materials. It looks very organic, because of course
everything becomes organic when you look for extreme optimalization, and
lightness, and perfection. At such a time one does not copy nature but one does get
close to the processes that are evident in nature. These are much hetter done of
course, in nature, but that is what one does in reality with one’s means of process.

This is a picture of the team in Genoa when we completed the first arch. The
work we have done, and still do, in our office is a continuous mix of scientific
work, computer calculation, mathematic analysis, technological processing, test-
ing, drawing, and going back again in a sort of circular process to the concept,
then drawmg and testing again. That is the nature of creativity in architecture.

'I‘hls was a test done by ourselves. This is the building that was the IEM
traveling exhibit in a garden in Amsterdam, a building that became famous as it
toured Europe because it was a living contradiction between high-tech and nature.
It was c.et up in a park all the time.

Thls is a view of a Calder exhibition in Turin. Alexander Calder was a great
sculptor. This was another example of using space by using the immaterial aspect
of the space, more than the physical aspect. That was in a big sports center, where
we actually switched off the light and worked with noise, air, and the movement
of the mabiles and light, all in a sort of a dreamlike atmosphere typical of Calder.
In thlS example the work of art actually takes more importance than the space.

And here, another example of work with artists of other disciplines. This was
done with Luigi Nono, the Italian composer who died last year. We made an
immense violin for La Scala. It is made of wood as you can see. People sat in the
center and the music was played all around, and we were again combining the
attitude of the composer actually composing the music — this “Prometheus” was
composed expressly for this kind of space, and the acoustics of the space. There
is a scientific approach to the acoustics and to the music, so the two parts are
mixed together.

I am explaining E??se things hriefly—I am not trying to show everything, but
to make a selection. This is the Schlumbergere factory in Paris before we started
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The IBM traveling exhibit.

16) 2 AZHEO IO KT £
An immense violin for La. Scala.
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the rehabilitation. Krlld this is the industrial complex after rehabilitation. It is a
building made in 1925; and this is a typical way of rehabilitating something that
is old, already existing, without taking over the spirit, the genus loci, the place as
an identity that one can not destroy. You leave the identity but you add something
new.

But by so adding vou don't necessarily have to destroy what was already
there. Here what you see is simple and very quiet. We added nature and water, but
you don’t even see these here, and we worked with stratification. Thl‘; tent in the
middle is made of teflon. It is very modern, and high-tech, but more than that, it
is very light, and we decided to follow the old European urban tradition and added
something without displacing what is there. The beauty of Italian and other
European towns actually comes from this stratification of things, from this adding
something without destroyving what is alrz'%gdy there.

This is more like a gigantic object. It is a stadium in Bari in the south of
Italy, for the recent World Cup. It is rocted in the same logic as this monument
at Castel Delmonte, a castle not far from that stadium. It is a great building,
looking somewhat as if a spaceship had landed on top of that mountain in the
fourteenth century. This is a spaceship that landed the other day, but it shows the
same attitude. It is a gigantic object, this stadium, in fact a very primitive building
and a very strong statement. Yel even built in concrete as it is, it is light, sitting
on the hill that we made for it. gI‘ll’n's is the same spaceship at night.

This is another rehabilitation scheme we are now doing: the ngotto plant of
the Fiat factory in Turin. It is an immense building, 500 meters long. ’I‘h:s is a
scene from close up of a ramp going up to the roof, because the cars will be
produced at the bottom and tested on a test track at the top. Here is an internal
view of a conference room, and this is the general scheme, showing different
functional aspects. It is going to be a piece of the town and as such it is going to
combine different functions. For example, this is an exhibition of Russian art last
year, and it shows that here also the relationship of art to modernity is very
important. o

This is a funny joke about the metamorphosis Uf a dolphin into a ship. [t was
the first sketch for a ship that has since been built. Tl'us is the model in our office.
It is a very long ship, 240 meters in length, with a tonnage of 72,000 tons. It was
made for the English P&O company. The ship is technically advanced, all alumi-
num. Here is the ship in water. I'm showing this because it is a completely
different object and this scene pays attention to an object in water, which means
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that the instinctive memory is more related to the world of the sea. The fish, the
dolphin... This is a view in the ship vard, and here is a view of the head of the
dolphin — a piece made totally in aluminum, 200 tons of it. Technically speaking,
it is a very complex building.

"I:JH]% is another building in Paris, just complete. It is a commercial center.
This is the geometric construction of the shell. Of course the seemingly free shape
of this building actually comes from a careful geometrical approach. Construction
is a bit like a ship; the material of the ship is still present: laminated wood, which
is very light. This is the building on the Boulevarde Peripherique at Bercy, i
Paris. You can see the building from the other side of the river. It looks like a
Zeppelin has landed in Paris. It’s a building that is sheltering a big commercial
center.

And here we come to Osaka Bay, in the Kansai area. This is the place where
we are designing the Kansai International Airport together with Nikken Sekkei,
ADP, and Japan Airport Consultants. We have an office in Osaka, run by my
associate Noriaki Okabe, and as you can see from the slide it is on an island 7
kilometers off the coast, an island made expressly so that planes can land and
take off at any time, for as you know, planes cannot fly over built-up areas at
night in Japan. 'I hl.l‘a is the island a few months ago, shortly before the start of
construction of the terminal. The terminal is going to be the biggest in the world.
Thls is the computer model; you can see the central part is the place where you
arrive by train, car or taxi. You check in or out here. The central area is for
international and domestic departures and arrivals. And then we have the two
wings, which are very long. The total length of the building is 1.7 kilometers, so
it becomes almost 2 kilometers., an immense building. The construction is very
complex of course, because the land is still compacting. We have had to put the
foundation on jacks so that it may be adjusted during the process of land settling.
And of course we are in a seismic zone so everything is very complex.

Thjs is a section through the building. The building is a challenge because it
is so immense and must itself be a great machine. This building is going to run
something like 100,000 people a day at peak, so it must be an immensely complex
machine, but at the same time it must be very humanized—and this is the big
challenge.

I‘rh1s is a section through one wing. The people will join through the arrival
or departure gate and into the main terminal building on people movers, like small
trains or horizontal lifts that move quite fast from point to point so that the
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27) 7R SRR 3 00 Jy )2y Ca—x—Tila L IHR
The island shortly before the start of construc- A computer model.
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A section through the building. A section through one wing.
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walking distance is very short. This is the view from one of those trains moving
from the gate. This is a view from the shelter.

Now, its quite clear that these days airports are built like boxes, no different
from commercial centers, and what we wanted to suggest here when we won the
international competition was the concept of an airport celebrating the big
mystery of flight. At the beginning of the century all the railway stations cele-
brated the magic of travel, but modern airports have become quite “normal,”
featureless spaces: they do not express their function.

'zl‘lt)lis is the general shape of the shelter. The building itself has as its metaphor
a big glider, or a big airplane. Landing on the ground and keeping in the spirit of
people the logic of being in a place related to flight. These are geometrical studies
related to the shape of the shelter.

Of course because the shelter is a very complex construction, it must be light
and practical for maintenance and for everything else. Now some details of the
beam — this is a model of the beam. It looks like the spine of a gigantic animal. It’s
very organic. Again, the recess for lightness together with open space came
together to the point where the technical aspect of the piece disappears; it
becomes a completely organic piece. But it is not.

It is actually the result of a long optimization process. This is another detail.
The beam is flying over 50 meters. It’s a very big beam working in extreme
lightness due of course to the necessity of earthquake prevention.

ThlS next one is a piece made full-scale in our office for studymg the detail.
’I‘hzs is the computer-generated diagram of the climatic process. Here is a sketch
of the membrane of the building with  an open duct, taking out the acidified air.
The acid is then treated The shapeagf the roof is affected hy the dynamic
movement of the air inside the space. This diagram shows the connection of the
beam and the ducts.

It is important to realize that all this is not just the result of a technical
attitude; it is also the result of what we call a humanistic approach. We wanted
to create the feeling that you are in an airport and not in a hospital or a garage.
This humanistic approach depends very much on practical things like simple
orientation. Normally when you are inside a big airport you get lost. If you don’t,
it is because you have followed the signs carefully. But even so, psychologically
you are lost; you lose your direction. In this design we have planned it so that
instinctively in the space without turning yvour head, you arrive by the train that
brings you to the plane. So the humanistic attitude is born to correct the gigantic
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machine that could turn into a monster if one is not careful. It is related to
physical things like self-orientation, short walking distance.

The memory of people is related to the culture of this sort of space.

Another important thing is that in the airport there is a lot of nature. We have
internal gardens and glasshouses where people move. As they check in and out,
and go through customs, they move inside a big natural space, also part of the
Japanese atmosphere we wanted to create. In a number of conversations yester-
day and today it has become clear that making a big building like this in Japan
is not the same as making a building in New York, Sydney, Australia, or
Honolulu. Some things are universal — the complexity of the building and the
logic of flight and the techniques of moving people and luggage. But some things
are totally different, because this is after all Japan. So there must be research into
lightness, transparency, the presence of nature, textures and complexity of fab-
rics. All these are [ hope — going to make the building logical in this place.

The above, in brief, is something of a cross-section through my work. 1 will
try now to come briefly back to the subtitle of my lecture: art and science.

To talk of art, science and architecture, let us start by talking of creativity.
Creativity is a magic and a mystified world. People think it is something wild. |
think of it as a quiet game. Creativity is about sitting down with other people,
looking at drawings, sketching, waiting for things to come, adding things and
looking carefully at what has happened. Creative moments are unexpected, in my
experience. Unpredictable, I should say. They are never announced by trumpets or
hells. One is sitting, alone, and one puts things together. It is a process of synthesis,
and it is always a quiet game. It is a magic moment, that most creative moment.
It is as if vou are suspended, there is the very sense of the word “project.” You don't
know exactly where you are going, and you feel suspended. Sometimes you just lie
down. It’s the ability or the need to look into the dark. You accept that you must
peer into the darkness, and therefore you must do some research.

If you conceive creativity in that sense, then you can accept that you are in
fact a craftsman. Being an architect yvou have to accept that you have to be a
craftsman. In the new sense of the word: a craftsman today works with com-
puters, with tests, models, and mathematics. Yet it is still craft: the work of
somebody who refuses to separate the work of the mind from the work of the
hand. I think that re-establishing this circularity of process, from the idea to the
drawing, to the construction, to the test, sometimes back to the idea — this circle
is the fundamental part of creativity in work. Nowadays, unfortunately, people
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goes to the huilder.

The system is really more circular. You have to accept that you have to do
this work. It is important, because this is the way of getting the ability, the
technical capacity to do real things, into the hands of the people in your office—
the people who are actually doing the job. Again there is the argument of
autonomy of judgment. One cannot be autonomous, or original, if one does not
have that ability, that autonomy. One must earn that ability in order to forget it.

A good friend of mine, the pianist Maurizio Pollini, is so good a pianist that
he does not “care.” When he begins to play he no longer reads the music, he just
plays. And then all the tension goes into the sound — the sudden silences, the
drama. That is what it is all about, forgetting totally about technique. But the only
way he achieved that level was by learning technique so deeply that he was able
to forget it. This is something that I think one may achieve only as a craftsman
of a new generation.

Another very important thing is teamwork. [t is often talked about but little
understood, like the business of the craftsman, Normally in architecture, people
do not work together; the architects do something, and pass this to the engineers
and builders, but there is rarely any sort of permeability between one and the
other. This is essential, and so is the art of listening, the art of dialog. As 1 said
in the beginning, if vou do not know what vou are doing, or for what reason you
are doing it — and I am not moralizing — you miss the point. If you accept that
creativity is all of these important points, [ don’t think there is any contradiction
between art and science, as there is no real contradiction between freedom and
obligation. Freedom may be essential, but in creative work it is potentially a very
dangerous matter. Obligation and construction is very important. Without rules
one loses the sense of time, one may in fact get lost. Freedom and obligation are
two extremes of the same process, like art and science.

So, indeed, are modernity and tradition. They are not in contradiction. You do
not have to abandon tradition in order to be modern. The two things go together.

That is what I want to say. Thank you
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