
In the wake of the coated and float glass revolution to the industry,
e-commerce is now making its way into the world of glass, bringing
challenges and growth opportunities for the new century. The float

process boosted the research and
development areas of coating, in answer to
the ever-increasing demand for more
functional glass for the architectural and
automotive sectors. The request for
“intelligent” products - saving energy and
giving higher performance - was on the
increase. According to the report that
Paolo Scaroni, Group Chief Executive of
Pilkington, presented at the 7th Glass
Processing Days Conference, held in
Tampere, Finland, in June this year, “the
21st century now has to cope with funda-
mental and rapid changes in the way the

industry deals with its customers and suppliers, combined with the
introduction of e-commerce, as well as managing the rapid growth
of the industry and the further developments this may bring.” 

Paolo Scaroni*
PILKINGTON plc*

Paolo Scaroni, Group
Chief Executive of Pilkington
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NTRODUCTION
My discussion here regards growth -
growth in a growing industry. We have only

to look around us, both in architecture and in the
automotive sector, to see how the demand for glass
has grown over the past decades. Buildings and
vehicles use significantly more glass today that
they did twenty or even ten years ago. But this

increase in absolute usage is not enough. If we
are to grow our businesses, to create value for our
shareholders and to improve our service to our
customers, then we need to innovate.

It is in the interest of all those working in the
industry to demonstrate that glass is not a
commodity. To grow we need to develop,
manufacture and market a constant flow of

new products. This means
offering new solutions and
new applications by alter-
ing the properties of glass.
I believe that one of the
most interesting and excit-
ing approaches wil l  be
through developments in
coatings, both on- and 
off-l ine. Many of these 
wil l  represent incre-
mental improvements, 
while others will be far
more revolutionary. My
objective now is to review
progress so far, and to 
share my thoughts for 
the future of coatings in
both the building and auto-
motive sectors.

Pilkington prides itself in
being at the leading edge of
technology. Forty years
ago we revolutionized the
world’s glass industry with
the invention of the float
process. Twenty years ago
we revolutionized the coat-
ings industry as the first
producer of coatings on a
jumbo-sized coater. Just
about every significant
advance in the glass indus-
try over the past century
has come from Pilkington.

We recently announced
the invention of Pilking-
ton Activ™ self-cleaning
glass. This product was the
result of developments in
online coating technology,
and I will be discussing it

Internal view of the Hilton
Head Airport Terminal,
North Carolina, United

States, with Sun
Management Evergreen
high performance tinted

glass and Energy
Advantage Low-E glass
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WHY COATED GLASS?
Coated value-added glass products, pro-

viding additional features for both the archi-
tectural and automotive sectors, have already
revolutionized the industry, building on the foun-
dations of the float process. Basic glass has its
limitations if you wish to retain cheap batch
materials and easy melting/manufacturing.
Tints are about as far as one can go.

The use of totally different materials as coat-
ings on basic glass, often in multilayer combi-
nations, offers a much greater freedom in tai-
loring material properties to meet demands for
specific optical or thermal performance. This is
why advanced coatings are used on a cheap
commodity substrate such as float glass. So
what are the drivers for the development of
coated glass?

GLASS IN BUILDINGS
From the earliest days of commercial glass man-

ufacture the search was on to find ways of adding
new properties to glass, to meet new needs of the
architectural and, later, automotive sectors. The
histories of glass and architecture are particularly
closely linked. In the past 100 years, developments
in glass technology have enabled glass to shape
our architecture, our cities and our world more
than any other construction material.

in more detail later on in this article. I will also
focus on exciting new ways in which it will be
possible to deal with customers in the glass
industry through the Internet. I see e-com-
merce in glass as a major driver of growth, and
hope it will also be part of other companies’
plans to develop their businesses.

INNOVATION IN GLASS
As I have already mentioned, Pilkington

enjoys a well-earned reputation for innovation
in glass. In addition to the float glass process,
which is now the universal method for making
high-quality flat glass, Pilkington develop-
ments include:
• energy-saving products such as Pilkington

K Glass, Energy Advantage and Optitherm;
• solar control products such as Pilkington

Solar-Eand Suncool;
• advanced bending processes for making

car windscreens in complex shapes to fine
tolerances;

• Pilkington Pyrostopadvanced fire-resistant
glass;

• Opti-Kool, Sundymand Galaxseesolar
control glass for cars;

• architectural scale electrochromic glazing; and
• Pilkington Planarstructural glazing system.

Paolo Scaroni jo ined Pi lk ington in November 1996 as
Pres ident of Automotive Products Wor ldwide f rom Techint,
based in Mi lan, Italy,  where he was Executive Vice Pres i -
dent.  He was appointed a di rector of Pi lk ington plc in
Apr i l  1997 and Group Chief Executive in May 1997.  
Paolo Scaroni speaks four languages f luent ly,  and has a
Degree in Economics obtained at Univers i tà L.  Bocconi of
Mi lan, Italy in 1968.
He began his  career  wi th Chevron as  Sa les  Manager  f rom
1969 to 1970,  and later  as  Tyres,  Batter ies  and Acces -
sor ies  Superv i sor  f rom 1970 to 1971.
In 1972 he obta ined an MBA at  Co lumbia Univers i ty,  New
York,  and worked as  an assoc iate for  McKinsey & Company
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In 1984 he became Director of the Saint-Gobain F lat Glass
Div is ion, Par is,  France, with wor ldwide responsibi l i ty for
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f rom 1993 to  1995.
He is  a member of the Board of Overseers,  Columbia Busi -
ness School,  New York and a non-executive di rector of Mar-
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enjoys reading, sk i ing and golf .
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The development of the float process by Sir
Alastair Pilkington in the late 1950s offered the
freedom to use ever-larger areas of glass in
buildings. The introduction of curtain wall glaz-
ings such as Pilkington Planar allowed architects
to replace traditional heavy walls with glass.
But this often produced buildings that looked fan-
tastic, but simply did not work. Winter meant freez-
ing, and summer meant overheating. The situa-
tion was solved to some extent by air-condi-
tioning, but this then produced the most energy-
intensive buildings ever created.

Compositions usually involve a compro-
mise between energy and light transmission.
Tints are good in solar control because they
absorb both visible energy and near infrared and
can therefore block much of the heat input to
a building. Their chief disadvantages are that
they become warm themselves, because they
absorb the sun’s energy; they work best in
double-glazed units so that their hot surfaces
do not heat the room indirectly, and they are
generally visibly coloured.

This is not so much of a problem in areas of
high sunlight where maximum solar control
and glare protection is needed, in the southern
United States or the tropics, for example. It
is, however, less attractive in regions such as
northern Europe, where high visible light trans-
mission is favoured because of the unattrac-
tiveness of tinted glass in winter low light con-
ditions. For these reasons high-performance
coatings that combine maximum infrared reflec-
tion with minimum visible absorption (neu-
tral, colourless) are preferred.

The combination of high-quality float glass and
special coatings has given architects a solution
that dramatically reduces energy wasted on heat-
ing and cooling and retains energy in buildings.
This is timely, as energy-efficiency has grown in
importance in recent years, not just as an archi-
tectural matter, but also as a political issue. The
1997 Kyoto Climate Change Protocol requires
nations to reduce their emissions of greenhouse
gases - caused principally by the burning of
fossil fuels. Consequently, governments around
the world are drawing up strategies for a more effi-
cient use of energy. The greatest attention is
focused on cars, but throughout the industrialized
world buildings account for almost 50 per cent

of consumed energy. In other words, the amount
of fuel used to heat, light and ventilate buildings
is as much as that used by transport, industry and
all other sectors put together. That is why improv-
ing the energy-efficiency of buildings is moving
to the top of the political agenda in the fight against
climate change.

Coated glasses offer incredible opportunities
to help deliver this improvement by making a dra-
matic impact on the heating and cooling require-
ments of buildings. A recent European Com-
mission study showed that, if every single glazed
house in the European Union were to have its win-
dows replaced with low-E double-glazing, car-
bon dioxide emissions would be reduced by 80
million tons annually. This means enough ener-
gy would be saved to supply every building in 11
cities the size of Brussels!

The glass industry has invested a great deal
of effort in stressing these facts to govern-
ments and in pointing out how legislation
could help increase the uptake of energy-effi-
cient glass in buildings. As a result, many
governments in Europe are now improving
their building regulations and introducing oth-
er incentives, so as to require coated glazing
in new and refurbished buildings.

GLASS IN CARS
Glass can also help with energy-efficiency in

cars, where the reduction of solar heat build-up
can have important implications for air-condi-
tioning load and consequently for fuel con-
sumption. Today, the glass area per vehicle
continues to grow not only with the increasing
popularity of MPVs, SUVs and crossover vehi-
cles, but also in small car designs, to give a feel-
ing of spaciousness. This is a vehicle segment
that benefits greatly from reflective coatings, as
glass contributes an estimated 72 per cent of the
heat load entering the vehicle.

The city car of today has the challenge to pro-
vide good fuel economy while also giving-
passenger comfort. A coated windshield can
reduce the heat load in a vehicle by 30 per cent
over standard tinted glass and by 80 per cent
over clear glass. Infrared reflective body glass
reduces the heat load even further. This allows
the vehicle manufacturer to fit a smaller air-
conditioning unit into the vehicle to provide the
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same level of comfort, while saving on weight
and reducing fuel consumption. This is a big
change in vehicle option packaging with sig-
nificant impact on passenger comfort as well
as on the environment.

But it is not only small cars that are taking
advantage of this innovation. The large seg-
ments are also adding a new level of sophistication
to their vehicle glazings. For example, the Mer-
cedes S-Classhas added the solar reflective
option to all of its vehicle glazings. In addition,
such vehicles include on-glass antenna systems,

rain sensors, light sensors and encapsulated
mouldings. The result is a vehicle with great
styling and the comfort, convenience and safe-
ty features desired by their customers.

So, in both building and automotive sectors,
on- and off-line coating has enabled the glass indus-
try to make dramatic additions to the function-
ality of glass and to produce a wide range of val-
ue-added products. The further development of
these technologies represents one of the most excit-
ing, and for our industry most important, areas
for growth in the 21st century.

Corridors One, Downess
Grove, Illinois, United
States, using Evergreen
high performance tinted
float glass and Optifloat
clear glass.
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PILKINGTON ACTIV™
And here is such a development. We recent-

ly announced Pilkington Activ™ - glass with
a self-cleaning action. Incorporating the latest
Pilkington online coating technology, Pilk-
ington Activ™ self-cleaning glass has been
developed for use in external windows. The
product, which virtually eliminates the chore
of window cleaning, incorporates a propri-
etary dual-action coating. It uses hydrophilic
and photocatalytic properties to eliminate
water and organic or inorganic deposits from
the surface of the glass. The effects are con-
tinuous and will last the lifetime of the prod-
uct. Pilkington Activ™ has been on trial in Ire-
land, Austria and North America since March,
ahead of wider European and North American
launches planned for the end of this year.

Pilkington Activ™ represents not only an
important technological breakthrough, but
also an important marketing development.
There is no regulatory imperative for this
product, but the excitement it has already gen-
erated shows that it has caught the imagination
of both the industry and the consumer. Both can
appreciate the usefulness and attractiveness of
a glass that quite literally cleans itself. This helps
us to move the perception of glass from its sim-
ply being ‘something that lets the light in and
keeps the weather out’ to its becoming a vital
and ‘active’ part of homes and commercial
buildings. I have no doubt that it will revolu-
tionize our industry.

THE FUTURE OF COATINGS
What else can we expect to see in the future? 
In buildings, the windows of the future

could combine the following in a single unit:
• low-E;
• solar control;
• anti-soil;
• electrochromic;
• transparent photovoltaic glazing (power

from windows).
In the automotive sector the development of

coatings has been slower because of the difficulty
and cost of application. Glass must either be
first coated and then bent - which is technically
difficult and has yield problems - or first bent
and then coated - which means coating individual

pieces at higher cost than one large piece that
can be cut up later. Cheap tints have been
acceptable so far, especially for side and back-
lights, because the inside of a car is pretty
light (glass all round) and cutting out visible
glare and visible heat input at the expense of
light transmission has been a reasonable bal-
ance. The real problem is with windscreens,
where regulations limit the reduction in visi-
ble light transmission, and visibly transparent,
infrared reflecting coatings are the only solu-
tion to achieve improved performance. 

The car of the future could combine solar con-
trol glazing, hydrophobic backlights and side-
lights, hydrophobic windscreens, anti-reflec-
tive windscreens, electro-conductive coatings
for demisting/de-icing, electrochromic rooflights,
and semi-transparent photovoltaic rooflights.
In a single car windscreen in the future we could
see the following:
• hydrophobic coating;
• solar control coating;
• anti-reflective coating;
• electro-conducting heating film.

THE FUTURE
So far, glass coating has largely used passive

materials whose properties do not change with
external stimulus. However, coming increasingly
into use are active coating materials whose
properties and activities are affected by exter-
nal stimuli. A good example of this is elec-
trochromics, where an applied electrical current
causes reversible compositional changes and
therefore optical absorption changes in a coat-
ing on glass. Development of active materials
(often known as smart or intelligent materi-
als) is being energetically pursued for display,
energy generation and sensor purposes. Con-
sequently, the glass industry has the opportunity
to take advantage of these new materials as
they become available, and apply them as coat-
ings to glass. Many of these materials are organ-
ic, being very different from the coating mate-
rials we are accustomed to, and will require major
development efforts in their deposition and
integration into smart glazing systems.

For the future we can envisage electrochromic
windows combined with photovoltaic power gen-
eration, giving the window its own power sup-



ply. Materials such as electrochromics or liquid
crystals can be patterned and locally stimulat-
ed to form dynamic images, so that the window
actually forms a see-through display. This even
offers the opportunity of having windows that
will display the view you would like to see
rather than the real one outside! Active dis-
play materials are again significant when it
comes to light generation, as such materials
are used in emissive displays. The possibility
exists, therefore, of using a coated glass as a light
generator using the ‘electro-luminescence’
effect. Internal light walls, or windows which
can act both as conventional windows or large-
area light sources, may be possible.

By integrating microelectronics, either mount-
ed on, or laminated into, glazing, we could
expect the glazing to be stimulated in response
to complex signals, either via infrared or radio
link or via speech. Currently, simple devices such
as mobile phones have speech recognition capa-
bilities, and such facilities will shortly be avail-
able in domestic appliances and then, it is sug-
gested, also in clothing. There is no reason why
we should not be talking to our intelligent win-
dows in the future to control their properties (and
perhaps have them talking back to us).

An example of glazing utilizing active coat-
ings integrated with microelectronics may be
the car windscreen of the longer-term future.
The screen would have a sensing coating capa-
ble of detecting windscreen fracture due to stone
impact. The sensing signal would be processed
by a microcircuit laminated into the screen
which would communicate by short
range radio via a patterned

conductive coating acting as an aerial. The
car’s computer would automatically telephone
the windscreen replacement company giving
the model of the car, position (from the satel-
lite navigation system) and insurance details
for immediate roadside replacement - an inte-
gration of advanced coatings on glass and e-
commerce. The information technology to
achieve this is becoming available at lower and
lower cost. What remains is the integration with
coated glass technology.

Clearly, the use of such sophisticated coatings,
and in some cases the controlling electronics, comes
at a cost. To get such innovations accepted the
glass industry faces the challenge of moving
the public’s perception of glass away from a
commodity construction material similar to
brick, plasterboard or steel. We need to achieve
a perception of high-performance coated glass
as a consumer durable product to be purchased
and replaced in the same way as furnishings,
domestic white goods or valued car “extras”.

Today, demands from regulators and con-
sumers for high-performance energy-saving
products, from architects and designers for more
‘intelligent’ glazings, and recent developments
in coatings technology combine to
make coatings one of the excit-
ing growth areas for
the glass industry in
the 21st century.

Woodland
Corporate
Park II,
Indianapolis,
Indiana, United
States, which
uses Arctic
Blue Eclipse
reflective
glass and
Optifloat
clear glass 
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E-COMMERCE
The marketing challenge posed by these

high-performance coated products may be as great
as the technical challenge. At Pilkington, we see
e-commerce through the Internet as playing
an important role in promoting and selling both
existing and new products. We have no doubts
that e-commerce will have a profound effect on
the way we do business with both our cus-
tomers and suppliers. Exploiting e-commerce
is a fundamental part of our growth strategy. The
message from our customers is that they want
to order online from us. We have no doubts
that if we can offer a simple and efficient online
ordering system, our customers will order from
us rather than from our competitors.

For us electronic commerce is not entirely new.
Since the 1980s we have had long-standing
arrangements with car manufacturers, and larg-
er customers in building products, for Elec-
tronic Data Interchange (EDI) links. We started
to develop e-commerce on the Web in the Aus-
tralian market. Like many companies, we under-
took a major study to consider the threats and
opportunities for our business posed by this
new technology. We concluded that, initially at
least, there would be no great revolution. We would
be dealing with essentially the same customers,
but online, in a ‘Business-to-Business’ rela-
tionship. We also appreciated that e-commerce
will have the most impact in those of our busi-
nesses that are closest to the end-customers - build-
ing products and automotive glass replacement.
The surveys we conducted showed that most
of our customers want to deal online. As Europe
represents the largest part of our business, we have
placed our major effort there, but we have also
made progress elsewhere.

In 2000 we set the objective to be fully capa-
ble of doing business via the Internet with our
customers and suppliers by March 2001. We have
achieved this, and we intend to further devel-
op e-commerce as a key element of our growth
strategy. Initially, we set out to meet the demands
of existing customers for Internet ordering - with
the aim of being the first mover in our industry.

In the first instance, all that is happening is that
we are allowing our customers to use the Web to
place orders instead of by telephone or fax.
Added features will come later. We believe that,

provided we can offer the products required at
the right prices and are able to offer a high lev-
el of service, our current customers will buy
more from us. Subsequently, we will add more
functionality - linking to enterprise-wide systems
such as SAP (in which we have made a major
investment). Our primary objective in this first
phase has been to exploit the low-cost commu-
nication power of the Web. By the end of this year
we expect to see both existing EDI transforming
into Web-based ordering and more Internet
ordering. Today some 50 per cent of our sales are
electronic. We expect 70 per cent of all our sales
to be online by 2004.

We have also used the Internet for e-pur-
chasing. Working with the online auction com-
pany FreeMarkets Inc., we have achieved sub-
stantial savings in recent online auctions for a vari-
ety of goods and services. We also identified new
suppliers who had never dealt with us before. Our
intention is to progressively move our purchas-
ing of a wide range of products and services to
the Web. Today, 10 per cent of our purchases are
made online. Our target is to make 80 per cent
of our purchases online within three years.

Strategically, we see e-commerce as an
engine for growth. In the short term, however,
we do not see it fundamentally changing our cus-
tomer base or the market dynamics of our
industry. We expect to deal with the same cus-
tomers as we do now, but to change our way of
dealing with them. For the time being we do not
see a great future for new players putting them-
selves in the position of ‘intermediaries’. To gen-
erate the real value from this revolution requires
a major re-engineering of the business process,
so that the whole supply chain - from pur-
chasing to processing to the sale of the fin-
ished product - can be accomplished via the Web.

None of us know quite how great an impact
the new technology will have on us. But we can
be absolutely certain that in five years’ time glass
will not be sold the way it is now, raw materi-
als will not be bought the way they are today,
and the way in which investors invest in com-
panies like ours will be very different.

* Group Chief Executive
PILKINGTON plc
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