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Figures 1 & 2  - Privacy glass in the
Toyota Previa, The new Mini from BMW
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• all-round visibility;
• zero-emission vehicles;
• electronic information and navigation systems.

Amid a globalization-related decrease in
innovation, automotive glazing is now a key
consideration in terms of strategic targets,
as evidenced by carmakers at the Geneva
Motor Show 2001: safety based on all-
round visibility, zero emissions thanks to
hydrogen engine solutions and electronic
systems for control and communication.

Giovanni Manfré*
MG CONSULT SRL

his report constitutes a thorough analy-
sis of how automotive sector strategies
will influence glazing.

A first glance at the Geneva Show 2001
reveals a reduction in innovation in all the more
than 50 new cars exhibited; this is in contrast to
the strong willingness of designers to imple-
ment change: prototype manufacturers, in fact,
exhibited more than 20 concept or show cars. 

A closer analysis of this lack of innovation
suggests that it might be due to the greater
pragmatism that is characteristic of globaliza-
tion: there is more interest in competition and
financial-economic profit.

In addition to the globalization factor, three
main issues are dominating new millennium car
manufacture: 
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ALL-ROUND VISIBILITY
This investigation will attempt to give an

indication of the real trend as regards the trans-
parent area of vehicles. 

In fact, the first example of all-round visi-
bility in the mid-range segment could cer-
tainly be the Toyota Previa, which also uses pri-
vacy glass at the rear.

In the multipurpose vehicle segment, a good
example is the Fiat Doblò which is roomy
enough to be used for leisure, sport or travel-
ling with friends.

The BMW Mini, which is the latest version
of the Mini Cooper, offers all-round visibility
as both a safety concept and also as a person-
al ‘overall visual harmony’ feature, aimed at help-
ing the car increase its world segment penetration.

Also noteworthy is the same-height glazing
in the all-round windows - even with the different
rake angle and shape of windscreen, side and rear
windows. This concept can be considered a
definite glazing trend among carmakers.  The
SCC (Safety Concept Car)by Volvo designers
can be taken as unique, with the backlite con-
ceived in such a way as to increase rear visi-
bility not only by enlarging the transparent area,
but also by shaping it geometrically in a
peripheral rim in order to obtain a balance
between forward and rear vision when driving. 

A number of additional functions to improve
visibility are also included in the Volvo SCC:
windscreen-supporting pillars, radar, micro
cameras for rear vision, and so on.

In addition to the SCC, another example
of increasing all-round vision in the sports
segment could be seen in the BMWX Coupé,
where the intention to increase rear visibility
by greatly increasing the transparent area of the
backlite is obvious.

It is not a design concept; but a safety con-
cept, in line with the trend of increasing the glaz-
ing area, at least in the rear part of the vehicle.
The same concept of increasing the transparent
area of the backlite in the coupé segment is
present in the Chryslerand Nissan Z.

Finally, the minivan segment, which is
becoming more and more popular, was also up
for assessment in Geneva.

It was found that the lateral glazing of mini-

Figure 3 Figure 4

Figure 5Figure 3 - Rear glazing on the Volvo SCC

Figures 4 & 5 - The Chrysler 
cabrio, Interior of the Volkswagen
concept minivan



is still well represented by the already classic Audi
A2. The transparent roof is a lamella kind of solu-
tion which is now quite popular. This concept of
all-round visibility with a transparent roof has
also been applied to microbus or SUV vehi-
cles by Volkswagen.

So far, the most representative evolution-
ary examples in this sphere, at least in the lux-
ury segment, were the Renault Avantime at the
Frankfurt Show in 1999, followed by the Renault
Koleosat the Geneva Show 2000, and now the
Vel Satisat this year’s Geneva Show.

An analytical investigation of these three
models helps one to understand the present
trend, which began with a large transparent area
in the Avantime mono-volume coupé - i.e. the
greatest amount of transparency with all-round
vision and a transparent roof. This was followed
by a SUV monovolume, the Koleos, whose
transparent roof is somewhat reduced in size
and was evident, more recently, at Geneva 2001
in the top-level Renault Vel Satis. In this last mod-
el, all round visibility seems reduced, and the only
such component still present is the backlite
which, in terms of shape and size, may be con-
sidered a truly evolved glazing component. 

In Geneva, the author also attempted to ver-
ify whether, parallel to the use of all-round
visibility and roof transparency, some design-
ers are really thinking, on the contrary, of
reducing the transparent glazed area in some way.
Examples of such a trend could be the Fiat Sti-
lo and the top-of-the-range Lancia Thesis. 

ZERO EMISSIONS
Zero emissions now seem to have reached

a minimum in vehicles with hydrocarbon-fuel
engines, while there are clear limitations in
hybrid or electrical-powered vehicles. Hydro-
gen technology, predicted to be available for
2011, seems the real revolution waiting to
happen. As this new technology also seems to
affect efficiency, from the present level of 20
per cent up to 40 per cent, its impact on glaz-
ing, along with lower costs and fuel con-
sumption, can be predicted as follows:
• no further trend towards reducing the weight

or thickness of glass;
• no further orientation towards reducing the aero-

dynamic potential of complex-shaped glazing. 
Both aspects would suggest more attention

on security glazing with greater impact strength;
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vans is increasing in size, particularly as a result
of the increased length of side windows, as can
be seen in concept minivans from Croisière
Jeuneby designer Sbarro, and Volkswagen.

THE TRANSPARENT SUNROOF
The all-round visibility of today’s automo-

tive glazing is completed with large sunroofs
or transparent roofs. 

Examples of all-round visibility with large ante-
rior sunroofs are certainly the new Mercedes Class
A and the innovative Mercedes Dach Käppli C
Sports Coupéwith a movable Webastosunroof.
All-round visibility featuring a transparent roof
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Figure 6

Figure 7

Figure 6 - The Renault Avantime at the
Frankfurt Show in 1999

Figure 7 - The Renault Koleos at Geneva
2000
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on increasing the transparent area with lower opti-
cal limits as a result of the greater flatness of the
glass; and more freedom to obtain a better ratio
between external body and internal passenger
volume. Even related problems of acoustic and
thermal barriers would be easier to overcome.

The increasing flatness of the transparent
area has already occurred on hybrids such as the
Toyota Priusand Toyota Lexus LS430. In con-
clusion, the prospects for hydrogen technology
seem to be confined to two mini models:
a) fuel cell - electrochemical ‘cold’ combustion

- with the electrical car solution such as the
Necar 5Mercedes F prototype, started with
methanol fuel, which is easy to supply to

the car (a solution whose introduction is
predicted for about 2013);

b) hydrogen fuel such as the BMW 750hl Clean
Energysolution which, though not ideal,
can still be considered a combustion engine,
since the hydrogen fuel is contained in a
tank which is difficult to supply easily on the
road (solution predicted for 2005 - 2006).

ELECTRONICS
The second definite trend is certainly elec-

tronics-related-to-information, maps and warn-
ings presented on a five-inch colour display on
the central console, controlled by a special
WAP browser and, therefore, able to show
more information than conventional WAP
mobile phones or organizers.

In this electro-future perspective the most rep-
resentative is the Bertone-SKF Filo- one of the
concept cars sponsored by Nokia, a world
leader in mobile wireless communication.

In future, reports will also be receivable by
voice computer so that the driver is not distracted
by additional displays or on-screen information. 

But, apart from the Filo concept car, such elec-
tronics are now appearing in quite a few cars,
such as the MercedesA Class 2001under the
namé ‘Command System’, the Alfa 147 and
Doblò under the name ‘Targa Connect’, and
many other cars. All these electronic devices
have several functions, which include:
• individual route planning and guidance;
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Figure 8

Figure 9

Figure 10

Figures 8 & 9 - Geneva 2001: the
Renault Vel Satis; little glazing
innovation in the Lancia Thesis

Figure 10 - The Filo, developed by Nokia
and Bertone-SKF
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• hotel and restaurant guide;
• stock exchange information;
• up-to-date tailback reports;
• local weather report and five-day forecast;
• e-mail and SMS functions;
• calendar functions;
• city map services;
• news.

This electronic technology, part of a real
need for communication systems in vehicles, in
the author’s opinion, is strongly evolving also
for commercial reasons, since the profits of
carmakers have been diminished by various
factors. Profit levels can be raised again by
the services involved in the car business, and one
of the most profitable seems to be that of com-
munication systems. 

A good example of this collaboration between
carmakers and leaders in communications sys-
tems are Daimler-Chryslerwith T-on line Europe
already operating in a joint venture and the Filo
concept car by Bertone SKF and Nokia.

However, electronics need a lot of dash-
board display space and also take the driver’s
attention off the road. As a consequence, a
revival of HUD, in addition to antenna tech-
nologies, will be closely related to electronic
systems, and glassmakers should consider
becoming involved in this new service business
for more profitable glazing components in
symbiosis with carmakers’ strategic decisions.

BMW, for example, with its interactive
wireless technology, uses an Internet link for
all information and assistance inside and out-
side the car. It is worth glassmakers’ R&D
departments taking a determined approach in
analyzing the relationship between electron-
ics and glazing in the spheres of HUDs 
and antennae.

CONCEPT-CAR PROTOTYPES
The analysis of concept cars, showing a

strong willingness on behalf of designers and
prototype manufacturers to evolve cars con-
siderably in terms of glazing, gives the feel-
ing that the present language of the concept car
is only related to complex shape, with large
windscreens wrapping the roof, steep backlites
flashing, and side windows (Ossée by Pinin-
farina), or with an increasingly roundish shape
and oval configuration (Honda).

The main protagonists are the sports proto-

types which, with their movable transparent
roofs, are converted from cabrio to spider: the
Vola by Fioravanti and the Peugeot 206by
Heuliez are examples. Some new concepts are
worth mentioning: the frame body to reduce the
single glass size of the glazing, and the attempt
to integrate transparent plastic with plastic
body panels by moulding. 

Aside from this, two main points need to be
considered:
• concept cars cannot speak only the lan-

guage of glazing shape, on vehicles, but
should also embody the use of innovative mul-
tifunctional glass or plastic. In this regard
the education of designers concerning the oth-
er missions of glazing should be sought by
glassmakers;

• the present complex shape of glazing, often
in transparent plastic, does not take into
account the optical, mechanical and assem-
bly limits that can easily be predicted for evo-
lutionary development in concept cars.

SPECIAL GLASSES
Special glasses, as a trend at the Geneva

Motor Show 2001, can be summarized 
as follows: 
• a deeper investigation was made of the anti-

reflecting internal surface of the Lexus
LS430, with the chance to compare the dif-
ference of image reflection and glare between

Figure 11

Figure 11 - The photochromic plastic
roof of the Vola by Fioravanti
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the anti-reflecting Asahi and the normal
reflecting internal surface of the wind-
screen. The difference is evident, with 
anti-reflecting coating giving safer visible
transmission as the reflected images of
objects on the dashboard surface almost
disappear;

• privacy glass is still popular in US and
Japanese cars, but very rarely found among
European carmakers. The presence of
armoured glazing in the Mercedes range
shows the still strong penetration of Isoclima
in this glazing niche;

• hydro-repellent or self-cleaning glass is
not mentioned except for the temporary
organic coating on Tröschglasses and the
plastic glazing of Lotus. Attempts to reduce
wiper abrasion and scratching using new rain
sensors and technology are oriented towards
the advent of self-cleaning coatings on the
external surface of windshields;

• solar control glass with Southwall film
technology is mentioned only for the Citroen
C5 windscreen.
The only really innovative concept at the

Geneva Motor Show 2001 can be considered
the attempt to integrate lighting sources such
as optical fibres or electro-luminescent or
mainly flat LED into glass by Trösch and Hel-
la for indicator lighting. 

Through the optimal use of screen printing

even neon lighting technology, integrated with
glazing, may be considered possible for light-
ing stop and back indicators.

CONCLUSION
This investigation has sought to give an

indication of the real trend in transparent areas
in the automotive field. The conclusion is that
all-round visibility, with or without transpar-
ent sunroofs or roofs, is a definitive trend.

Many examples are available, giving an
idea of the consistency of this trend, starting
with Renault and its Avantime at Frankfurt
1999. Spin-offs on small car include the BMW
Mini, and multipurpose and SUV vehicles,
including the Fiat Doblò.

The only really innovative special glass is
the anti-reflective glass on the internal surface
of the windscreen.

The real strategic feeling of the Geneva
Motor Show 2001, however, was that global-
ization is restricting innovation and that real-
ly innovative ideas are fitted only on concept
cars, all described here.

There will certainly be a strong trend in
electronics, as installed in the Nokia Bertone-
SKF Filo concept car, where it is evident that
the need for HUD and sophisticated antenna
systems will spur a strong revival of automo-
tive glazing.

Indeed, electronics are becoming the real busi-
ness of carmakers as they seek to compen-
sate for reduced profits due to the globaliza-
tion of the car manufacturing business. 

Finally, hydrogen engine technology, fuel cells
or still combustion engines are becoming more
important for zero emissions than any fuel
reduction trend, and this will also affect glaz-
ing. In particular, there will no longer be any
need for weight reduction or aerodynamic
shaping.  ■

Figure 12

Figure 12 - Fiat Doblò multipurpose
vehicle
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