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Preface

Research methodology

This report is intended to provide an overview of wiper blades, providing top
level market fitment, volume and value forecasts through 2016. Our forecasts
are not extrapolative but dependent on the underlying drivers of supply and
demand. Our forecasts are largely based on interviews with the author’s
extensive international network of industry contacts. This allows us to consider
and explain the meaning and implications of industry events, rather than offer

simple description based on incomplete data.

Our approach is divided into two distinct methodologies:

o (qualitative interviews — these are generally opinion-based, which aim
to build knowledge about future wiper system market trends and
company strategies;

o Quantitative interviews — typically fact-based, focused on establishing

market values, shares, and volumes.

Report coverage

Since our last review of wipers was published in February 2008, the outlook for
the automotive industry has significantly changed. In early 2008, we were
looking at a ‘managed slowdown’ for the global economy and the automotive
industry was very much part of that. By the end of 2008, however, major
companies were struggling to keep their heads above water in the face of

collapsed automotive markets.

Given the current state of the industry, just-auto has completely revised its
estimates and forecasts of the OE wiper blade market values for front and rear
windows. This report therefore sets out our revised forecasts for wiper blades
based on JD Power & Associates’ forecasts for passenger car vehicle
assembly in North America, Western Europe and Japan from 2005 through to
2016. Given that our in-house component forecasts set out the next seven
years, we have extended JD Power predictions by a further three years to
2016. In addition, and given the sheer volatility of the global economy at

present, we have set out an ‘expected’, ‘best case’ and ‘worst case’ scenario
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applied to OE wiper blade and system market values. On balance, we believe

this will provide a more realistic framework for our component forecasts.

In this, the fifth edition of this report, just-auto reviews the key market drivers
for wiper blades, and updates the market analysis. Following our market
overview in Chapter 1, just-auto’s product forecasts in Chapter 2 predict the
market worldwide (and in North America, Western Europe, Japan and China)
for OE wiper blade and system market value from 2005 through 2016. Chapter
3 sets out a review of recent innovations in this arena while Chapter 4 provides
brief profiles of the major manufacturers, namely Bosch, Denso, Federal

Mogul, Trico and Valeo.

The author

Matthew Beecham has more than 15 years’ experience of researching, writing
and analysing market and technical trends in the global automotive
components industry. Since 2000, he has served as an associate editor for
just-auto. In addition to vehicle wiper systems, he authors a range of global
auto components’ market research reviews, including batteries, braking
systems, clutches, coatings, cockpits, driver assistance systems, door
modules, electric motors, electrical distribution systems, engine cooling
systems, exhaust systems, front-end modules, fuel tanks, glazing systems,
ignitions, interiors, lighting, mirrors, roof systems, shock absorbers, spark
plugs, rotating electrics, tyre pressure monitoring systems, tyres and wheels.
Matthew’s freelance assignments have included working for AT Kearney,
McKinsey, the Kuwait Institute for Scientific Research, Motorsport Industry
Association, the Motor Industry Research Association and the Economist
Intelligence Unit. He has also written for magazines including Car Graphic
(Japan), JAMA (Japan) and Automotive Engineer (UK). He was awarded a

PhD in automotive technology transfer from Cranfield University.
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Chapter 1 Introduction

The flat wiper blade continues to dominate the OE market, driven by the need
for product quality, comfort and aesthetics. While European wiper makers refer
to ‘flat blades’, American manufacturers talk of ‘beam blades’. While the
European vehiclemakers have long since adopted flat blades, the North
American market is catching-up albeit gradually. While demand for flat blades
in Europe has grown at a phenomenal rate over the past decade,
manufacturers see no reason why demand shouldn’t continue to grow.
Manufacturers say there are very few vehicles being built these days equipped
with conventional blades. Although flat blades are also appearing on the rear
window, the market is divided between conventional and flat blades depending
on the OEM. While drivers don’t always replace their blades as often as they
perhaps should, wiper makers have launched a number of initiatives to help
them ranging from e-mail reminders to in-store marketing material to wiper
wear indicators which gradually change colour thereby alerting drivers to

change their blades.
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Chapter 2 The market

Market trends

Original equipment wiper blade market

Wiper blade manufacturers report that as new technology-driven vehicles are
developed, so new patterns and trends in wiper design and application
emerge. According to Federal Mogul, there are a number of trends emerging,
including the fitment of larger windshields (which require longer blades),
increasing use of electronics and sensors, increasing fitment of flat and curved

blades and greater demand for compact rear wiper arms.

In its latest published annual report (2008), Denso states: “Tracking greater
fuel efficiency and expansion in vehicle cabin space, there is significant
demand for smaller, lightweight wiper components. In addition to
improvements in basic wiper performance, there is also a need for qualitative
enhancements in the appearance of exterior parts.” Denso adds that it is
developing the next generation of products that will offer even higher levels of
performance, including systems that look better and offer improved control

functions.

Over the past decade, manufacturers have continued to develop so-called flat
wiper blades. The market drivers are product quality, comfort and aesthetics,
say manufacturers. While demand for flat blades has grown at a phenomenal
rate over the past decade, manufacturers see no reason why demand
shouldn’t continue to grow. An auto executive told us: “Generally speaking, the
flat is dominating the market now. There are no new cars coming through —
other than Japanese cars — which are not specifying beam blades. The
Japanese cars are still using some conventional blades and some what we call
a hybrid which is really a mixture of conventional and a beam blade. Also, the
other significant trend is that the length of the flat blade is increasing,
particularly on the driver side. The performance requirements are also
becoming more and more stringent with higher speeds. The longer blades
relate to the fact that windshields are becoming larger as well as legislation

regarding wipe quality on the driver’s side.”
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Page 3 Chapter 2 The market

Another auto executive said: “We are looking at new vehicles which will come
out in two to three years time, most of which will feature flat blades. Among the
very low end vehicles, there might be some conventional blades but for all
other cars in Europe we see these flat blades being sourced. So we can say
that flat blades have been a success story. The technology appeared eight to
ten years ago and now we have penetration of flat blades of almost 100%

which is a relatively short period.”

In North America, flat blades are becoming popular albeit gradually. As noted
above, the Japanese market has lagged the European and North America
market. “/ think they [Japanese OEMs] just like the traditional blades,” an auto
executive told us. “Their traditional supply base is not necessarily providing a
modern design beam blade as yet. The styling requirements tend to be a little

bit different as well, chunkier.”

Since flat blades were introduced in the mid-1990s, there have been a number
of technical advances. An auto executive told us: “There have been
successive generations of flat blades introduced not just by us but by other
suppliers. The changes initially focused on the spoiler but the fundamental
shape has remained the same. There are some subtle design changes. Also,
the fixing from the arm to the blade has changed somewhat. Of course, there
are still things that need to be improved. For instance, there are some very
detailed things such as water spray coming from the end clips onto the glass.
So although these are effects the driver may not necessarily notice, we are
looking at it closely in order to modify the aerodynamics of the blade as it sits

on the windshield.”

Most newly registered cars in Europe are equipped with wiper blade spoilers
on both sides. Flat blades have spoilers integrated into their design. In North
America, although wiper blade spoilers on conventional blades on the driver's
side are common, spoilers on both sides are less popular. This may have more
to do with the fact that Europeans tend to drive at higher speeds than US

drivers.

Another trend is toward larger, more complex windshields and bigger sunroofs.
The trends in MPVs has seen bulky A-pillars become obtrusive for forward
vision. Consequently, some car designers are focusing more and more on
windshields that wrap around at the sides pushing the A-pillar back towards

the front door. This style of windshield is known as panoramic. Windshields
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that extend further in height and curve into the roofline are also becoming
more evident. These are known as Cielo windshields. For either type of
windshield, there are implications for the wiper blade and overall system
design. An auto executive told us: “There are a number of things to consider in
terms of the design. On an OE application, the blade and the arm is designed
for the screen. So the curvature of the blade and the arc of wipe and
everything else will be designed specifically for that windscreen, including the
length. So we engineer the blade specifically for the vehicle. In other words,

there is no such thing as a standard for an OE application.”

Another auto executive told us: “These extremely curved windscreens can
cause problems with the layout and design of the wiper blades. But | think that
the large windscreens do not present problems for flat blades. One of the
major impacts of these big windscreens that we see is the influence on drive
technology. We have more and more to fulfil the wipe requirements regarding
the wipe field. We see this as being increasingly solved by fitting a dual motor

wiper system.”

In terms or flat blades being applied to larger windshields, an auto executive
told us: “Both conventional and beam blades can perform equally well. A flat
blade is generally designed to be more aerodynamic. In other words, it applies
more downward pressure onto the screen because the profile is such that it is
causing the blade to be pushed against the screen, whereas a conventional
blade will rely more on an aerofoil or something like that. Hence [that is] why
the beam blade is shaped the way it is. It is designed to be aerodynamic and it

can also apply more pressure to the screen depending on the design.”

Historically, replacing wiper blades has not only been difficult to remember, it's
also been difficult to do. Research indicates that 60% of the drivers who do not
install their own wiper blades cite the confusing assortment of adaptors that
accompany most replacement blades as the reason. Simply working out how
to remove the old blade can be a trying experience. In many cases, consumers
become frustrated and use force to pry off the blade, thereby damaging the
hardware. Determining which adaptor to use and struggling with complicated
instructions are obstacles that often lead drivers to neglect replacing wiper
blades. An auto executive told us: “Wiper blades can still be a nuisance to fit. |
think the proliferation of fitting methods has made that more difficult in the last
five years. Whenever | have done any market research into wiper blades, the

two biggest factors that consumers and mechanics want are first, it is easy to
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Page 5 Chapter 2 The market

find the right part number for the car, and second that it is easy to fit. These
are the two biggest factors that always prioritise over price. So cataloguing for
us is extremely important. But also, having accurate and clear fitting

instructions is important — for both mechanics and consumers.”

In respect of the rear wiper blade replacement market, an auto executive told
us: “The trends that we have seen on the front wiper are not the same as on
the rear. So the market is divided among those OEMs using the flat blades on
the rear window and those who are using conventional blades which are
completely covered so the blade itself is barely visible. The latter is more a
design feature. You see that especially on French cars. So | think that there is
no common trend. While some of the OEMs are sticking with plastic blades,
others, such as VW, have switched to the flat blades already. | think this

situation will last for some time.”

Indeed, the market is split in terms of the fitment of flat blades on the rear
window, as an auto executive told us: “There is a move towards flat blades on
the rear. For example, you will see it on Ford vehicles and some VWs
including Audi. But aesthetically, a conventional or plastic blade looks better
because you can style them. A flat blade tends to look a little bit out of place
on the rear window. But, of course, you don’t have the aerodynamic
requirements on the rear that you do on the front. So you don’t need the
enhanced performance that you need on the rear that you need on the front.
So there is no real advantage to putting a beam blade on the back. In fact, in
many cases it doesn’t look as good but there is a trend towards it. Ford is
using 100% flat blade on the back whereas VW is still using a mixture

depending on the size requirement.”

Another executive told us: ‘{Rear blades] tend to be more stylised into the rear
of the vehicle so that they do not look too obtrusive on the rear of the vehicle.
They tend to be blended in more than is possible on the front. Also, if you don’t
have the performance requirements on the rear then you have more leeway to
achieve that, whereas on the front you really don’t have that luxury to do that
so you are really just designing a blade for performance. We are in the process
of bringing to market a new OE blade with a new design and patented with
very high performance and wind lift characteristics. We are now being asked to
meet 190-200km/h and some even have higher than that with no deterioration
of the quality of wipe. So the designs for beam blades are certainly evolving

further. We certainly have evolved ours on the OE side.”
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Page 6 Chapter 2 The market

Given the popularity of flat blades in the OE market, demand is growing in the
aftermarket, as an auto executive told us: “In the aftermarket, there will always
be compromises between blades and windscreen fits. So you are not going to
have one blade specifically for that one model because it just couldn’t last in
the aftermarket in that way. So there will always be an element of compromise.
Our job is to try and reduce any negative impact on that compromise. The
other thing that happens — and this depends on the market — [is that] in some
markets, particularly the German market, there is a strong propensity for the
owner of the vehicle to go back to the dealer where he bought the car and also
to have an original equipment replacement fitted. That means he is buying
another OE blade which was designed specifically for that vehicle. At the same
time though, more and more dealers — even in Germany — are offering a
cheaper alternative. Now that cheaper alternative is effectively a compromise.
It is not an exact replacement product — it can’t be as there is just too much

proliferation in SKUs and partners.”

Another trend is the fact that more and more wiper blades are being controlled
by electronic drive units nowadays. An auto executive told us: “Most electric
motors — even conventional motors — fitted to move the wipers have some
intelligence built into them to control the arc of wipe, speed, etc. And the rain
sensor has to interact with the motor as well. So there aren’t really many dumb
motors fitted that simply move the wiper blades back and forth although you
may find them on the low-end cars. But once you get to a sort of a C-segment
vehicle upwards then generally there has to be some intelligence built in.
Again, it goes back to the fact that windscreen size and shape is increasing so
the arc of wipe gets critical on those windscreens, particularly on the wrap-

around areas.”

Replacement wiper blade market

In theory, the wiper blade is a service replacement item. However, the truth is
that vehicle owners often wait until the product is disintegrating before
replacing it. This is despite the fact that this is, in reality, a safety-critical item
with impaired performance leading to a hazardous reduction in visibility. So
how do wiper blade manufacturers urge motorists to replace their blades as
often as they should? An auto executive told us: “A lot of it has to be done at
the point where either the garage mechanic is in connection with the car or the
consumer comes into the shop. Now, we can do a lot of noise to the trade but
the trade has to engage with the consumer. | was in Norway yesterday and

they were showing me a case history of a small garage that triples its wiper
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Page 7 Chapter 2 The market

blade sales by putting a sign on the door window stating ‘Be safe. Have your
wiper blades checked so that you can see properly’. It was only a small garage
with an average of ten cars per day. At the start, it was fitting wiper blades to
one car per day and at the end it was doing an average of three per day. That
was purely by erecting a sign and asking a question. But that would cost us a
lot more money to have that impact on consumers. Average wiper replacement
rates also vary from one country to the next. In Western Europe, we estimate
that people replace their blades once a year or it might even be once every
second year. But in Eastern Europe, Nordic countries and Russia, drivers

replace their wiper blades more frequently.”

Another auto executive told us: “The more Germanic countries replace them
when they are told to. But the more independent-minded people replace their

wiper blades less often.”

The average wiper blade wipes the windscreen over 1m times in a year, and
travels 800 miles in this time. Temperature extremes, heavy precipitation and
repetitive friction on the windscreen have a damaging effect on wiper blade
performance over time. A blade’s natural rubber provides the most flexible and
resilient edge for wiping across glass, but it eventually dries out and
deteriorates. Heat can warp the rubber and cold can make it brittle. Sunlight,

ozone and road spray can also have significant deterioration effects.

In terms of selling replacement wiper blades in Europe and North America, the
approach is entirely different, as an auto executive told us: “It is hugely
different. Our European market is completely different to North America. Our
distribution channels are different. And the actual route that the wiper blade
takes to the consumer is massively different. In the US, it tends to be that a
consumer walks into a big auto parts store, picks the wiper off the shelf and
goes fto fit it onto the car. But that isn’t the predominant case in Europe. And
actually, every European country has a different emphasis and different
channel that is more successful than others. In some countries, petrol stations
drive the business but in the UK they don’t. In some countries like Germany,
the OES channel drives the business but in other countries it doesnt. So we
have to look at every country and, in some places, regions of countries,
completely differently. | think that the expectation of a European consumer is
different from an American consumer as well. We are used to BMW and Audi
whereas they are used to GM and Ford. So the quality aspirations are very
different | think.”
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Another auto executive added: “The performance requirements of North
America are lower than those of Europe. So really you have to be Europe-
focused because if you can pass everything in Europe then it will certainly
pass in the US. On the other side, windscreens are flatter in the US and
smaller. So they don’t have the same design and development issues that we
face in Europe. So there is a very big difference between the two markets. And
the intelligence built into motors was less of a requirement in North America,
whereas in Europe, it has been around for ten years or more in various
degrees of complexity. North American is moving now. We generally estimate
that the North American market on the OE side is three to five years behind

the European market in terms of technology and performance.”

Market players

Bosch

Bosch was the first manufacturer to offer an electrically powered windshield
wiper system in September 1926. Until then, windshields had to be cleaned
manually using a ‘cleaning ruler’, and later by means of a pneumatically
operated wiper, which wiped more slowly as the vehicle drove faster. Bosch
manufactures front and rear wiper systems as well as rain sensors, serving
both the OE and aftermarket. The company’s OE customers include Audi, Alfa
Romeo, BMW, Cadillac, Citroén, Daewoo, Daimler, Ferrari Fiat, Hyundai,
Jaguar, Kia, Lancia, Mazda, Chrysler, Mitsubishi, Nissan, Opel, Peugeot,
Porsche, Renault, Rover, Seat, Skoda, Ssangyong, Toyota, Vauxhall, Volvo
and VW. The company manufactures wiper systems at its facilities in Buhlertal

and Eisenach, Germany and Toluca, Mexico.

Denso

Denso’s wiper business falls under the auspices of its Small Motors business.
This business design and manufactures windshield wiper systems, and
windshield washer systems as well as power window motors, power steering
motors and other automotive motors. The company manufactures wipers and

washer systems at its facilities located in China, India, Japan and the US.

Q&A with Denso Europe BV's Aftermarket Sal es
Denso Corp is the world’s second-largest developer and manufacturer of
automotive parts and systems, including original equipment and replacement

wiper blades. Denso tells us that its OE-quality wiper blades programme for
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the aftermarket uses the latest technologies. This programme provides
bayonet, hook and twin screw installation systems as well as curved, frowned,
straight and spoiler-type wiper blades. In June 2009, Matthew Beecham talked
with Bart Verbrugge, wiper blades product manager at Denso Europe BV’s

Aftermarket Sales division.

just-auto: To what extent are flat blades impacting the aftermarket? i.e. to
what extent are these blades attracting interest in the aftermarket as

performance upgrades as well as a direct replacement for OE fit parts?

Bart Verbrugge: Flat blade wipers are having a big impact on both the original
equipment (OE) market and aftermarket. Flat blades are now dominating
European OE business. Their share of the aftermarket is also increasing
continuously although anticipated sales volumes have not yet been reached.
The situation differs by market region, however. For example, in the northern
part of Europe retro-fit flat blades offer a good alternative for winter conditions

so this affects the retro-fit market share.

j-a: Rear wiper blades appear to have reached ‘designer’ status these days. In

what ways does that impact your business in terms of the aftermarket?

BV: Whereas ten years ago the same type of wiper blade used for the car
windscreen could also be used for the rear, this is now more the exception
than the rule. The impact of this is to increase the number of part numbers and
stock that distributors need to hold. In addition, there are higher development
costs for aftermarket parts manufacturers. However, rear wiper blades do have
low replacement ratios, so in this respect they have a minimal effect on the

aftermarket.

j-a: Drivers don’t replace their blades as often as they should. What initiatives

have Denso done to raise awareness and ensure they do?

BV: Denso has no active, direct role in informing consumers to replace their
wiper blades regularly. However, we do ensure that our distributors receive
appropriate product, fitting and replacement information about Denso blades to
enable them and their customers to make informed product choices — including
advice that wiper blades should be changed at least once a year. As a world-
leading developer and manufacturer of OE and replacement parts, Denso’s

focus is on providing exceptional product quality and performance; expanding
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sales through network expansion rather than changing the habits of the end-

user.

j-a: Have there been any major advances in terms of the use of different

materials or coatings on wiper blades?

BV: Several different materials are used in the manufacture of today’'s wiper
blades:

o Silicone wiper blades: The advantage of silicone is that it is resistant to
oil and heat and can be coloured. The disadvantage is that it makes
more noise and can tear very easily.

o Teflon-coated wiper blades: The advantage of Teflon coating is that it
reduces friction. A disadvantage is that it makes it more difficult to cut
the wiper rubber during production (gives a ‘burr’ or rounded cut edge).
Another disadvantage is that a Teflon coating wears off quickly after
some use.

o Two types of rubber: hard for the wiping tip and soft for the rest. The
advantage is that the tip is more wear-resistant. The disadvantage is

that can tear more easily at the transition between the rubber types.

Denso uses a natural high compression rubber insert. This endures exposure

to light and moisture better than synthetic rubber.
j-a: Do replacement rates vary from one country to the next in Europe?

BV: In Northern Europe, users will usually replace the wipers according to the
season: once in the summer and once in winter. In Southern Europe, wiper
blades are less frequently replaced, due to the drier weather conditions.
Ironically, in this region the wipers generally have a shorter life time — it's not
the frequency of use that affects wiper blades the most, but intensive sunlight

(UV radiation) which shortens the wiper’s life time by drying out the rubber.

j-a: Apart from the weather, are there any other specific reasons for those

variations in replacement rates?
BV: The frequency of car servicing also affects the replacement ratio. In

Western Europe, cars are generally serviced more frequently than in Eastern

Europe.
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j-a: Are wiper blades still a nuisance to fit?

BV: Whereas in the past you needed a screwdriver to change the wiper blades
on most Asian applications, nowadays they can be removed and fitted without
any tools. However this doesn’t automatically mean that changing wipers has
become easier. Due to the many different multi-clip types it is not necessarily a
straightforward procedure. With new wiper blade types like flat blades — and

their corresponding new attachments — it has become a little easier.

j-a: In terms of your market share position, do you have a stronger market in

the independent aftermarket than in the OES channel in Europe or parts of it?

BV: Even though Denso’s situation in the European market is completely
different to our position in Asia — where we hold a bigger proportion of the
market — in Europe Denso’s OES market share for wipers is bigger than our

aftermarket share.
j-a: What are the main factors pushing innovations in wiper systems?

BV: Market demand has a big influence on innovations. For example, when
flat blades were first introduced they were not received entirely positively by all
vehicle manufacturers due to their performance. However in the end it was
mainly market demand that made car manufacturers increase the number of

models fitted with this type of wiper blade.

Federal Mogul

Federal Mogul designs and manufactures a range of wiper systems and
blades, serving the light vehicle, heavy vehicle, agriculture, off-road, marine
and aircraft markets. The company is a major supplier of rubber technology,
including extrusion, compression-moulded materials and processes using its
proprietary rubber formulations. For light vehicle applications, Federal Mogul’s
wiper products include metal structure blades, flat blades, metal/plastic bridge
blades, winter blades, front arms and rear arms and blades. Federal-Mogul’s
wipers are sold under two strong brands: Anco in North America, and
Champion globally. Champion has become a major player in the wiper blade

sector, with a strong position in the European market.
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Trico

Trico is one of the world’s largest wiper product manufacturers. Trico’s wiper
product range includes complete wiper systems, blades, arms, linkages,
motors, electronics and vision modules. Trico operates facilities located in
Argentina, Australia, Brazil, China, Germany, Mexico, UK and US. In 2007, the
US investment house Kohlberg & Co LLC acquired Trico Wipers from Tomkins
plc for GBP55m. Kohlberg is a US-based private equity firm which acquires

middle-market companies.

Valeo

Valeo’s Wiper Systems product family includes all types of front and rear wiper
systems, for both OE and the aftermarket. More specifically, its wiper products
include arms, blades, linkages, motors, wash systems, and front and rear
wiper modules with additional functions, e.g. stop lamp, window latch, etc. For
the aftermarket, Valeo Service offers wiper blades, arms, linkages and front
and rear wiper motors, positioned according to brand (Valeo Marchal, PJ, and
SWF). Headquartered in La Verriere, France, Valeo’'s Wiper Systems branch
employs 7,810 people in Brazil, China, France, Germany, Japan, Mexico,
Poland, Spain, Turkey, UK and US. In 2008, Valeo’s Wiper Systems branch

generated sales revenues of EUR924m.

Q&A with Valeo
In June 2009, Matthew Beecham talked with executives of Valeo’'s Wiper
Systems branch.

just-auto: How do you organise your blades in terms of positioning?

Valeo: Our aftermarket offer is segmented into a ‘good, better, best’ approach,
based on product content, depth of range, brand value, and type of distribution

network. This offer is always composed of conventional and flat blades.

Valeo is the only one to provide a choice of seven brands that bring
differentiation to our customers. Beside this Valeo programme, we are
delivering a large number of customers with private labels.

j-a: To what extent are the flat blades impacting the aftermarket?

Valeo: Flat blades entered the European aftermarket business in late 2001 as

original equipment on vehicles. The equipment rate of new vehicles has
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strongly grown ever since, with an estimated 70% of wipers on new cars being
flat blades.

Valeo introduced flat blades as a replacement to conventional blades in 2003
with the XTRM range. This is a real upgrade alternative for the end user. Flat
blades propose a homogeneous pressure over the windshield as well as an
integrated spoiler. Overall, we estimate that Valeo retro-fit flat blades provide
an increase of 30% in aerodynamic performances compared to standard

blades.

j-a: Rear wiper blades appear to have reached ‘designer’ status these days. In

what ways does that impact your business in terms of the aftermarket?

Valeo: Rear wipers are now an integral part of the car design. OEM suppliers
are increasingly developing their own rear wiper blades for different car

models.

j-a: Drivers don’t replace their blades as often as they should. What initiatives

have Valeo done to raise awareness and ensure they do?

Valeo: Increasing the replacement rate is clearly the best means to increase
the overall market value. Faced with the observation that most drivers change
their blades too late, we developed the patented and world-first wear indicator.
Stuck on the blade structure, facing the driver, it simulates the ageing of the
rubber, but changing from black to yellow, with a clear pictogram inviting the

driver to change the blades.
Valeo is also providing its expertise to help [those involved in] the distribution
[chain to] improve the replacement diagnostics through training and adapted

communication tools.

j-a: Have there been any major advances in terms of the use of different

materials or coatings on wiper blades?
Valeo: Yes. In particular, Valeo has developed wiper blade shapes and
coatings specifically adapted to winter conditions and hydrophobic

windshields.

j-a: Do replacement rates vary from one country to the next in Europe?
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Valeo: There are big differences between North and South, East and West,
with Northwest European drivers having a tendency to change their blades
more often than their Southern and Eastern European counterparts. The

difference can be up to twice the rate.

j-a: Apart from weather, are there any other specific reasons for those

variations in replacement rates?

Valeo: Replacement rates vary depending on seasonality, drivers’ budget, car
age and local practices. The best example is seen in Nordic countries and
Russia with the change of wipers for winter time, a weather condition for which

our flat blades are particularly well adapted.

We estimate that the current economic situation is having an impact on car
owners’ maintenance budgets. The constant lowering of the average mileage

is also increasing the usage time of blades.

j-a: Are wiper blades still a nuisance to fit?

Valeo: Wiper blades are probably the easiest auto parts to replace, but as the
do-it-yourself rate is also the highest, a large number of drivers are confronted
with this operation.

Most drivers consider that buying wipers is a painful process, from the actual
purchase of the wipers, identification of the correct model, and fitting on the
car.

Therefore we are putting in a great deal of effort to constantly improve our
products and packaging to make them more user-friendly, through clear and
accurate car application tables, very visual fitting instructions, and easy-to-use
adapters. Our adapters are designed and patented to lower the fitting time to a

minimum.

The current process seen on the market to gather several car applications in
one single flat blade reference is complicating the buy and fit experience of
buyers by adding numerous pieces in the packaging and an extra assembly

process.

j-a: What are the main factors pushing innovation in wiper systems?
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Valeo: Wipe quality, durability and reducing wiping noise are the main
innovation drivers. Also mass reduction is becoming one of the most important
expectations from carmakers.

j-a: Can we expect to see more wiper blades being controlled by electronic
drive units? What are the benefits of such a system? How do you see the
market roll-out of such a system?

Valeo: In Europe, dual reversible motors are increasingly used. Unlike the
traditional system, there is no linkage between motor and blades, but each
wiper blade is controlled by a motor with integrated electronics. The system is
especially beneficial with a butterfly system for a large windshield in terms of
mass and space savings. Electronic motors have also such benefits as park

position and better control of wipe area in all conditions.

Market shares

World market
Bosch, Valeo and Trico collectively controlled 84% of the world market for

complete wiper systems (arms, blades, linkages and motors) in 2008.
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Figure 1: Worldwide OE wiper system market shares for passenger cars and light trucks,
2008 (percentage of sales volume)

Source: just-auto

Europe

For some time, Valeo and Bosch have dominated the European OE wiper
blade market. We do not see that situation changing for the foreseeable future.
In 2008, Valeo and Bosch each led this market with a 29% share, followed by

Federal Mogul.
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Figure 2: European OE wiper blade market shares for passenger cars and light trucks, 2008
(percentage of sales volume)
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Source: just-auto

In 2008, Valeo and Bosch collectively controlled 62% of the European wiper
blade aftermarket for passenger cars and light trucks, followed by Federal-
Mogul and Trico. Other suppliers serving this market include imports from
China and Taiwan. These producers tend to sell huge quantities — up to 1m
blades — to wholesale distributors in one transaction.

In the replacement market, Trico sells wiper blades branded as Trico, Exact
Fit, Tridon, Roberk, Visionall and Teflon. Trico also offers washer pumps,
wiper arms and hoses to fit nearly every vehicle model. The company does not
sell motors, arms and linkages through the aftermarket as the tooling for these

products is owned by the OEMs.

Following its acquisition by Kohlberg in 2007, Trico has since re-entered the
French wiper blade aftermarket. The company used the 2008 Automechanika
aftermarket parts show to announce its decision. In a statement, Trico’s
European aftermarket sales director, Nigel Cole, said: “We are re-entering the
French market-place with a range of products that is up to date and provides
stockists with the ability to hold blades for a wide range of vehicle types,

including the important designer rear blade section of the market.”
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In 2008, Trico replaced Champion as the sole supplier of replacement wiper
blades to Statoil service stations in Sweden. Statoil operates some 1,800
service stations across Scandinavia and the Baltic states. In Sweden, Statoll
operates 500 retail outlets, collectively selling about 350,000 wiper blades
annually. For Trico, the contract is worth around EUR750,000 in the first year.
In announcing the deal, Cole said: “The initial contract is for 12 months, but it
gives us the opportunity to extend our coverage into Statoil’s Danish,
Norwegian and Baltic operations. If we perform well, the extension into other
countries could provide us with some EUR2m of revenues per year.” Trico’'s
products are currently distributed throughout Europe by a network of some 200
distributors in 36 countries, and are available in a variety of sales outlets from
garages and body repair shops to motor factors and retail parts and accessory

stores.

Figure 3: European market shares of the wiper blade aftermarket for passenger cars and

light trucks, 2008 (percentage of sales volume)

Valeo
32%

Federal-Mogul
14%

30%

Source: just-auto

North America

In 2008, Trico led the North American OE wiper blade market for passenger
cars and light trucks, closely followed by Valeo, Bosch and Nippon Wiper
Blades. Trico’s plant in Matamoros, Mexico is the largest wiper systems and

blade manufacturing facility in North America.
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Figure 4: North America OE wiper blade market shares for passenger cars and light trucks,

2008 (percentage of sales volume)
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Source: just-auto

The North American wiper blade (blades and refills) aftermarket is largely

controlled by three companies: Trico, Federal Mogul (with its Anco brand) and

Bosch. Other manufacturers of wiper blades serving the North American wiper

blade aftermarket include Asian imports.
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Figure 5: North America market shares of the wiper blade aftermarket for passenger cars
and light trucks, 2008 (percentage of sales volume)
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Source: just-auto

South American market

In South America, Dyna, Bosch, Trico, Denso, Anco and Valeo are all present
in this market as well as a number of Asian imported wiper blades. Dyna was
founded in Brazil in January 1955, specifically for the manufacture of
windscreen wiper systems, but from 1966 to 1979 it operated under a
manufacturing and patent licence from Trico. Since 1975 it has manufactured
on a site in Guarulhos in the state of Sdo Paulo. It started exporting in 1980.
Exports currently account for 30% of its business. In Brazil, Dyna has around

70% of the replacement market.

Japanese market

In Japan, the two largest suppliers of wiper blades are Nippon Wiper Blades
(brand owned by Denso) and PIAA (brand owned by Ichikoh). PIAA is said to
have the largest share of the independent aftermarket with a 46% share,
followed by NWB with about 32%. There then follow some Chinese and

Korean companies which cover the lower segment.
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Market forecasts

Table 1 sets out just-auto’s estimates and forecasts of the original equipment
fitment of front and rear wiper blades to new passenger cars across North

America, Western Europe, Japan and China.

Although the rear wiper is seen as another piece of crucial safety equipment to
rear vision on hatchbacks and SUVs, the fitment of defogging systems is seen
as being less so in North America. According to NHTSA, rear window
defrosting and defogging systems are not required on motor vehicles by any
federal standard. Rear window defoggers became available as optional or
standard equipment in most cars during the 1970s and 1980s. Today, almost
all passenger cars, minivans and SUVs have rear window defoggers, but most
pick-up trucks and full-size vans do not. In North America, flat blades are

gradually appearing on the rear window albeit gradually.

Overall, just-auto estimates that about 90m wiper blades were produced for
OE fitment across North America, Western Europe, Japan and China in 2008.
By 2016, total volumes could exceed 124m, partly thanks to the popularity of
new hatchback variants in Europe and Japan.
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Table 1: OE wiper blade installation to front and rear windshields on passenger cars

assembled in North America, Western Europe, Japan and China, 2005-2016 (‘000s

of units based on sales volume)

2005 2006 2007 2008 2009 2010
North America 16,692 17,596 16,558 15,950 15,101 16,019
Best case 3%
higher than 15,554 16,500
expected
Worst case 3%
lower than 14,648 15,539
expected
Western Europe 39,002 38,304 39,046 35,684 30,450 32,119
Best case 3%
higher than 31,363 33,083
expected
Worst case 3%
lower than 29,536 31,156
expected
Japan 22,890 24,829 25,200 24,654 23,673 24,347
Best case 3%
higher than 24,383 25,078
expected
Worst case 3%
lower than 22,962 23,617
expected
China 7,810 10,814 13,605 14,592 14,603 16,366
Best case 3%
higher than 15,042 16,857
expected
Worst case 3%
lower than 14,165 15,875
expected
Total 86,394 91,542 94,409 90,879 83,827 88,851
Best case 3%
higher than 86,342 91,517
expected
Worst case 3%
lower than 81,313 86,186
expected
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Table 1 (continued): OE wiper blade installation to front and rear windshields on passenger

cars assembled in North America, Western Europe, Japan and China, 2005-2016

(‘000s of units based on sales volume)

2011 2012 2013 2014 2015 2016
North America 18,196 19,363 19,975 20,616 21,275 21,959
Best case 3%
higher than 18,742 19,944 20,575 21,235 21,914 22,617
expected
Worst case 3%
lower than 17,650 18,782 19,376 19,998 20,637 21,300
expected
Western Europe 34,210 36,892 38,712 40,462 42,290 44,202
Best case 3%
higher than 35,237 37,999 39,873 41,676 43,559 45,528
expected
Worst case 3%
lower than 33,184 35,786 37,551 39,248 41,021 42,876
expected
Japan 24,811 25,207 25,297 25,677 26,063 26,457
Best case 3%
higher than 25,556 25,964 26,056 26,447 26,845 27,251
expected
Worst case 3%
lower than 24,067 24,451 24,538 24,907 25,281 25,664
expected
China 18,712 21,681 24,894 27,018 29,327 31,832
Best case 3%
higher than 19,273 22,332 25,641 27,829 30,207 32,787
expected
Worst case 3%
lower than 18,150 21,031 24,147 26,208 28,447 30,877
expected
Total 95,929 103,144 108,878 113,773 118,956 124,449
Best case 3%
higher than 98,807 106,239 112,145 117,187 122,524 128,183
expected
Worst case 3%
lower than 93,052 100,050 105,612 110,360 115,387 120,716
expected

Sources: JD Power & Associates, just-auto

On this basis, the following table sets out our estimates and forecasts of the

market value of OE wiper blades for front and rear windscreen applications on

passenger cars assembled in North America, Western Europe, Japan and

China. Overall, we estimate the market across these four regions was worth
nearly EUR352m in 2008, with the potential to reach more than EUR445m by

2016.
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Table 2: Market value of OE wiper blades for front and rear windscreens on passenger cars
assembled in North America, Western Europe, Japan and China, 2005-2016, (EUR

‘000s based on sales volume)

2005 2006 2007 2008 2009 2010
North America 66,768 69,678 64,913 61,906 58,025 60,937
Best case 3%
higher than 59,766 62,765
expected
Worst case 3%
lower than 56,285 59,108
expected
Western Europe 156,006 151,683 153,077 138,496 117,000 122,180
Best case 3%
higher than 120,510 125,845
expected
Worst case 3%
lower than 113,490 118,515
expected
Japan 91,560 98,321 98,795 95,686 90,959 92,616
Best case 3%
higher than 93,688 95,394
expected
Worst case 3%
lower than 88,230 89,837
expected
China 31,240 42,823 53,337 56,633 56,112 62,254
Best case 3%
higher than 57,795 64,122
expected
Worst case 3%
lower than 54,429 60,386
expected
Total 345,574 362,505 370,122 352,721 322,097 337,986
Best case 3%
higher than 331,760 348,126
expected
Worst case 3%
lower than 312,434 327,847
expected
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Table 2 (continued): Market value of OE wiper blades for front and rear windscreens on
passenger cars assembled in North America, Western Europe, Japan and China,
2005-2016, (EUR ‘000s based on sales volume)

2011 2012 2013 2014 2015 2016
North America 68,524 72,192 73,729 75,333 76,965 78,641
Best case 3%
higher than 70,580 74,357 75,940 77,593 79,274 81,001
expected
Worst case 3%
lower than 66,468 70,026 71,517 73,073 74,656 76,282
expected
Western Europe 128,834 137,544 142,886 147,850 152,986 158,302
Best case 3%
higher than 132,699 141,670 147,172 152,285 157,576 163,051
expected
Worst case 3%
lower than 124,969 133,418 138,599 143,414 148,396 153,553
expected
Japan 93,438 93,980 93,371 93,826 94,284 94,753
Best case 3%
higher than 96,241 96,799 96,172 96,641 97,112 97,596
expected
Worst case 3%
lower than 90,635 91,160 90,570 91,011 91,455 91,911
expected
China 70,467 80,834 91,882 98,727 106,091 114,001
Best case 3%
higher than 72,581 83,259 94,639 101,689 109,273 117,421
expected
Worst case 3%
lower than 68,353 78,409 89,126 95,766 102,908 110,581
expected
Total 361,263 384,549 401,867 415,736 430,325 445,697
Best case 3%
higher than 372,101 396,086 413,923 428,208 443,235 459,068
expected
Worst case 3%
lower than 350,425 373,013 389,811 403,264 417,415 432,326
expected

Sources: JD Power & Associates, just-auto

Based on industry sources, we estimate that the ‘average’ wholesale (factory
gate price to the OEM) price of a complete front wiper system, comprising
wiper blades, arms, linkages, and motor costs is in the EUR25-45 range. That
does not include the washer system. A base system costing around EUR25

would be typically fitted to for example, an Opel Corsa or Fiat Punto.

There are a number of points to consider before using the data in the following

table.
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o First, while market volume forecasts have some degree of accuracy —
based on manufacturers’ confirmed orders over the next few years —
market value forecasts extrapolate this data based on a wide variance
in unit prices.

o Second, not all passenger cars and light trucks are equipped with a
‘basic’ wiper system; there are different types of blades, motor
mechanisms, and designs which perform additional functions.

o Third, the same front wiper system may be priced differently
depending on where it is sold.

o Fourth, while manufacturers add technology features to their latest
generation wiper systems, vehiclemakers maintain pressure to reduce

unit costs year on year.

Table 3 sets out just-auto’s estimates and forecasts of the original equipment
market value of complete front wiper systems as applied to new passenger
cars assembled in North America, Western Europe, Japan and China. While
the figures may be a useful guide to how just-auto sees the market evolving on

a regional basis, care should be taken in interpreting it.

Overall, we estimate that the market value of the OE wiper system market
across these four regions was worth about EUR1.2bn in 2008, rising to
EUR1.5bn by 2016. Although manufacturers are continually innovating and
therefore adding value to the complete wiper system, the year-on-year cost

pressure on suppliers continues to suppress market values.
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Table 3: Market value of OE front wiper systems applied to passenger cars assembled in
North America, Western Europe, Japan and China, 2005-2016 (EURs ‘000s based

on sales volume)

2005 2006 2007 2008 2009 2010
North America 237,540 247,399 230,021 218,925 204,793 214,638
Best case 3%
higher than 210,937 221,078
expected
Worst case 3%
lower than 198,650 208,199
expected
Western Europe 534,465 517,069 519,224 467,432 392,917 408,270
Best case 3%
higher than 404,705 420,519
expected
Worst case 3%
lower than 381,130 396,022
expected
Japan 338,772 361,978 361,912 348,779 329,901 334,238
Best case 3%
higher than 339,798 344,265
expected
Worst case 3%
lower than 320,004 324,211
expected
China 115,588 157,656 195,389 206,431 203,514 224,667
Best case 3%
higher than 209,619 231,407
expected
Worst case 3%
lower than 197,408 217,927
expected
Total 1,226,365 1,284,101 1,306,545 1,241,566 1,131,126 1,181,813
Best case 3%
higher than 1,165,060 1,217,268
expected
Worst case 3%
lower than 1,097,192 1,146,359
expected

© 2009 All content copyright Aroq Ltd. All rights reserved.

_/M—uuto




Page 28

Chapter 2 The market

Table 3 (continued): Market value of OE front wiper systems applied to passenger cars
assembled in North America, Western Europe, Japan and China, 2005-2016 (EURs

‘000s based on sales volume)

2011 2012 2013 2014 2015 2016
North America 240,882 253,268 258,144 263,235 268,400 273,700
Best case 3%
higher than 248,109 260,866 265,889 271,133 276,452 281,911
expected
Worst case 3%
lower than 233,656 245,670 250,400 255,338 260,348 265,489
expected
Western Europe 428,363 455,048 470,368 484,288 498,619 513,377
Best case 3%
higher than 441,214 468,700 484,479 498,817 513,578 528,778
expected
Worst case 3%
lower than 415,512 441,397 456,257 469,760 483,661 497,976
expected
Japan 335,528 335,794 331,958 331,917 331,877 331,871
Best case 3%
higher than 345,594 345,868 341,917 341,875 341,834 341,828
expected
Worst case 3%
lower than 325,463 325,720 322,000 321,960 321,921 321,915
expected
China 253,040 288,824 326,666 349,257 373,437 399,286
Best case 3%
higher than 260,631 297,488 336,466 359,735 384,641 411,265
expected
Worst case 3%
lower than 245,449 280,159 316,866 338,779 362,234 387,307
expected
Total 1,257,814 1,332,935 1,387,137 1,428,698 1,472,334 1,518,234
Best case 3%
higher than 1,295,548 1,372,923 1,428,751 1,471,559 1,516,504 1,563,781
expected
Worst case 3%
lower than 1,220,079 1,292,947 1,345,523 1,385,837 1,428,164 1,472,687
expected
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Defining the elements

Automatic windshield® wipers first appeared on cars in the US in 1916 and
then on luxury cars in Europe in 1924. Since then, as with all other major
components of the car, the leading manufacturers have progressively sought

to develop windshield wiping equipment.

Systems for cleaning the vehicle’s windshield, headlamps and rear windows
are needed in order to comply with legal stipulations for all-round visibility at all

times.

Vehicle wiper systems basically divide into five functions:
o windshield wiper systems;
o rear window wiper systems;
o headlamp wiper systems;
o headlamp washer systems;

o combination wipe/wash systems.

Based on legally prescribed areas of vision, windshield wiper systems must
meet the following requirements:

o remove water and snow;

o remove dirt;

o operate at high temperature (+80° C) and low temperature (-30° c);

o be corrosion-resistant against acids, alkalis, salts, and ozone;

o pass a stall test.

The wiper arm is the connecting link between the wiper drive mechanism and
the wiper blade. It holds the wiper blade and directs its movement across the
windshield. According to Bosch, it is skewed to the tapered wiper arm pivot
shaft by its mounting end, which is usually made of die-cast aluminium or zinc.

The other end, says Bosch, is generally steel strip bent into a hook shape

! The term windshield is used generally throughout the UK, Australia and New Zealand while
windshield is the usual term in North America. In the US, windshield refers to the mesh or foam
screen placed over a microphone to minimise wind noise, while a windshield refers to the front

window of a vehicle. In the UK, the meaning of these terms is reversed.
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(hook-type fastening) and bears the wiper blade. In addition to the standard

wiper arm design, there are a number of design variations.

Recent innovations

In late 2008, Trico launched its Winter Pinch Tab blade. The company says
these winter blades have been engineered to fit the Pinch Tab wiper arms that
exist on some 6.6m vehicles on the road today. In July 2006, Trico launched
its Exact Fit wiper blades designed to fit the unique pinch tab arms on a variety
of current vehicles. “The unique nature of the pinch tab wiper arms made it
impossible to buy compatible aftermarket blades other than directly through a
dealership,” said Croston. Trico’s new ‘13’ and ‘-14’ Exact Fit blades are
available in 21-inch, 22-inch, 23-inch, 24-inch and 28-inch lengths. Like all
other Exact Fit blades, each new -13’ and ‘-14’ blade is pre-assembled so that
its receptor exactly matches the pinch tab arms of these vehicle makes,

requiring no adaptors or complicated instructions for installation.

In early 2009, Trico launched its so-called Visionall wiper blade. Its
aerodynamic steel frame provides improved strength and durability, says Trico.
It is engineered for better wrap on highly curbed windshields. The blades come
in a range of lengths from 11-inch to 28-inch with a pre-attached universal

adaptor which, claims Trico, is suitable for 98% of vehicles on the road today.

Federal Mogul’s latest wiper blade technology, the so-called X-1 flat blade, has
a low profile design that reduces wind lift and noise. The company has also

patented a ‘bayonet’ connection of the wiper arm to the blade itself.
In 2008, Bosch introduced a new universal adapter to simplify the installation

of its aero twin wiper blades. Bosch says its new multi-clip adapter fits various

types of wiper arm featured on most passenger cars in the European market.

© 2009 All content copyright Aroq Ltd. All rights reserved. /m_a U'I'o
4




Page 31 Chapter 3 Technical review

Figure 6: Bosch’s new universal wiper adapter

Source: Bosch

In the fourth edition of just-auto’s review of wipers, we commented on the US-
based business, Microheat and its so-called Hotshot product that heats
windscreen-washer fluid and controls wipers to more effectively clean grease,
dead insects and frost from the glass. Microheat was founded in 1997 and
became a Tier 1 supplier to the automotive industry in 2002. The business was
going strong until 2008. Stung by a General Motors recall that was blamed on
its main product, Microheat Inc filed for Chapter 11 reorganisation in October
2008. The company halted most production of its hot spray windshield washer
at its Detroit plant. In August 2008, GM recalled 844,000 2006-2008 vehicles
equipped with Micro heat’s Hotshot system. GM'’s recall cited the potential for

electrical fires.

All wiper systems incorporate permanent-magnet DC motors. For normal use
in windshield wiper systems, they incorporate a worm-gear unit, but when used
in rear window and headlamp washer systems, they often incorporate an
additional gear unit for translating rotary motion into oscillating motion.

In 2007, Denso launched a rear wiper motor with the world’s first wiper motor

to incorporate a clutch, which cuts excessive external load. Internal motor
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components were also made more compact, leading to a reduction in overall
motor size and weight of 20% and 23%, respectively. During the year, Denso
also launched a compact smart rear wiper motor. The new motor works in
unison with the rear washer system. In designing the new motor, Denso’s
engineers reduced the size of the controller and integrated it with the motor
itself. Compared to the combined dimensions of the previous separate motor
and controller components, this led to an overall reduction in size and weight
of 25%.

In 2008, Denso launched a pivot separating-type rear wiper system. This
system enables the separation and recombination of the wiper motor in the
door and the wiper pivot arms and blades on the windshield when opening and

closing the rear hatch.

For its part, Bosch is supplying the world’s first electronically controlled
reversing twin-motor wiper system for the Volkswagen Phaeton. Each wiper
arm is driven by its own motor. The wiper arms are synchronised
electronically, eliminating the need for a mechanical linkage. When the wiper is
turned off, the wiper arms disappear under the hood, thereby improving the
vehicle’s aerodynamics and reducing the risk of injuries during collisions with

pedestrians.
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Bosch

Bosch was the first manufacturer to offer an electrically powered windshield
wiper system in September 1926. Until then, windshields had to be cleaned
manually using a ‘cleaning ruler’, and later by means of a pneumatically

operated wiper, which wiped more slowly as the vehicle drove faster.

Bosch manufactures complete wiping systems from motors to blades. Its
products are divided into three categories, as follows:

o front wiper systems — wiper blades and arms (including a standard
wiper arm, integrated joint wiper arm, four-joint wiper arm and a wiper
arm with integrated water jets);

o rear wiper systems — for fixed windows, separately opened rear
windows, modular systems and rear window wiper levers (including an
Aerotwin wiper lever and plastic wiper lever);

o rain sensors.

Bosch’s OE customers include Audi, Alfa Romeo, BMW, Cadillac, Citroén,
Daewoo, Daimler, Ferrari Fiat, Hyundai, Jaguar, Kia, Lancia, Mazda, Chrysler,
Mitsubishi, Nissan, Opel, Peugeot, Porsche, Renault, Rover, Seat, Skoda,

Ssangyong, Toyota, Vauxhall, Volvo and VW.

Bosch manufactures wiper systems at its facilities in Buhlertal and Eisenach,

Germany and Toluca, Mexico.

Denso

Denso Corp is one of the world’s largest automotive parts manufacturers,
employing 112,000 people in 32 countries. Its automotive product range
includes climate control, engine management, body electronics, driving control

and safety.

Denso’s automotive business is divided into six main product segments:
o Thermal Systems;
o Powertrain Control Systems;

o Electronic Systems;
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o Electric Systems;
o Information and Safety Systems;

o Small Motors.

Denso’s wiper operations fall under the auspices of its Small Motors business.
This business posted a decrease of 19.4% in sales to JPY218.3bn in the
financial year ended 31 March 2009. The decrease in sales was mainly due to
reduced sales of motors for use in wiper systems and power windows,
resulting from lower vehicle production at Japanese and US vehiclemakers.
Sales of small motors accounted for 7% of consolidated net sales, compared

to 6.7% in the previous year.

The Small Motors business design and manufactures windshield wiper
systems, and windshield washer systems as well as power window motors,
power steering motors and other automotive motors. Its small motors are
developed and produced by its subsidiary, Asmo Co Ltd, which is 73.4%-
owned by Denso Corp. Asmo was established in 1979 following the merger of
Tanaka Instrument Co Ltd and the small motor manufacturing division of
Denso Corp. In the mid-1980s, Asmo expanded its geographical presence,
setting up Asmo Manufacturing Inc in Michigan, US in 1986 and Asmo North
Carolina Inc in 1988. During the 1990s, Asmo established two further
subsidiaries in the US (Asmo Detroit Inc in 1993 and Asmo Greenville of North
Carolina Inc in 1994) and China (Tianjin Asmo Automotive Small Motor Co Ltd
in 1996). Over the last few years, Asmo has invested in South Korea and
opened facilities in the Czech Republic and China. Headquartered in Kosai,
Japan, Asmo designs and produces a variety of automotive motors as well as

wiper systems (front wiper system, rear wiper system, and washer system).

The company is aiming to increase sales in Europe and North America, with a

particular focus on motors for windshield wiper systems and power windows.

Through Asmo, Denso produces wiper and washer systems, washer systems

and related in the following locations:
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Country

Table 4: Asmo Co Ltd’s operations worldwide, 2009

Location

Business

Year
established

No of
employees

% owned
by Denso

Activity

China

Tianjin

Tianjin Asmo
Automotive Small
Motor Co Ltd

1996

549

60.5%

Manufacture and
sale of windshield
wiper systems,
windshield washer
systems and
electric fan motors

Guangzhou

Asmo (Guangzhou)
Small Motor Co Ltd

2005

104

100%

Manufacture of
windshield wiper
systems,
windshield washer
systems and power
rear sunshades

India

Nagar

Denso India Ltd

1984

903

52.9%

Manufacture and
sale of electrical
automotive
components,
electric fans,
ventilators,
magnetos and
windshield wiper
motors

Japan

Kariya City,
Aichi
prefecture

Asabhi
Manufacturing Co
Ltd

1996

441

100%

Manufacture and
sale of wiper
linkages and small
motors

Japan

Kazo-shi,
Saitama-
Ken
prefecture

Nippon Wiper
Blade Co Ltd

n/a

773

70%

Manufacture and
sale of wiper
blades and wiper
arms

us

Greenville,
North
Carolina

Asmo Greenville of
North Carolina Inc

1986

470

100%

Manufacture of
windshield wiper
systems and
washer systems

Source: Denso

Denso Manufacturing Kitakyushu in Fukuoka prefecture, Japan, will expand its
40,000-m2 facility by about 22,000-m2 at a cost of around US$162m by 2010 to

boost component output. The Denso Corp subsidiary will begin producing fuel

pump modules and windshield wiper links, and increase output of its current

products including air conditioning units, injector components for diesel

common rail fuel injection systems and engine cooling modules. Construction

work on the expanded facility began in August 2007 and was completed in

March 2008. Sales for Denso Kitakyushu are expected to increase from about
US$157m in fiscal 2006 to about US$389m in fiscal 2010. The number of
employees is expected to increase from the current 610 workers to 1,400 by
2010.
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Federal-Mogul

Despite its prolonged submergence under Chapter 11 of the Bankruptcy Code
in the US and administration in the UK, Federal Mogul remains a major
supplier of wiper blades. In November 2007, Federal Mogul announced that a
US District Court had affirmed its plan or reorganisation. This will allow the
company to emerge from Chapter 11 proceedings. Federal Mogul voluntarily
filed in 2001 for Chapter 11 in the US and administration in the UK in order to
separate its asbestos liabilities from its true operating potential. On 27

December 2007, the company formerly emerged from Chapter 11.

Federal-Mogul’s wipers are sold under two strong brands: Anco in North
America, and Champion globally. Champion has become a major player in the
wiper blade sector, with a strong position in the European market. Its OE
customers include Alfa Romeo, Ferrari, Fiat, Lancia, Iveco, GM Europe (Opel,
Vauxhall, Saab), Chrysler, Maserati, Peugeot, Skoda, Toyota Motor Europe,
Ford, Mazda, Rolls Royce, Suzuki, Lada, Mitsubishi, Seat, Volkswagen and
Audi. Champion wiper products are used by both OE and aftermarket

customers in passenger cars, light trucks and heavy-duty fleets.

For light vehicle applications, Federal Mogul’s wiper products include:
o metal structure blades;
o flat blades;
o metal/plastic bridge blades;
o winter blades;
o frontarms;

o rear arms and blades.

For heavy-duty vehicle applications, Federal Mogul’s wiper products include:
o metal structure blades;
o flat blades;
o winter blades;
o heavy-duty curved glass blades;
o heavy-duty flat glass blades;
o medium-duty blades;

o heavy-duty arms.
After considering the opportunities to sell its European wiper, spark plug and

ignition products business in early 2002, the company took the decision to

retain the Champion line and develop it in tandem with its North American car
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parts business. Federal-Mogul’'s Anco range includes wiper blades, arms and

related components.

In North America, Federal Mogul's Anco is among the largest suppliers of
replacement wiper blades, refills, washer pumps and wiper arms. These wiper
products are supplied for passenger cars, light trucks and heavy-duty vehicle
applications. Anco’s line of wiper blades includes:

o Contour,;

o AeroVantage;

o 31-Series;

o Anco winter blades.

Anco also offers a range of refills for wiper blades, including OE wiper blades
and competitive brands. Anco also provides a range of wiper blades, wiper
arms and parts for commercial and recreational vehicle markets. Product
features include stainless steel construction for the heavy-duty wipe
applications. Anco also supplies wiper products for buses, trains, ships and
boats.

Federal-Mogul designs and produces wiper blades and arms only. The
company typically partners with other manufacturers of linkage and electric
motors. Although the company has a strong band name in the wiper blade

aftermarket, it is beginning to make inroads into the OE market.

Federal Mogul manufactures wiper blades and arms at the following locations:

o Belgium: Aubange — R&D centre. Production of BMW X3 and X5
wipers as well as rear wiper arms.

o Italy: Druento — engineering application facility. Production of 31 wiper
blade and wiper arms.

o South Africa: Johannesburg — engineering application facility.
Production of wiper arms and blades.

o US: Michigan City, Indiana — technology centre. Production of wiper
blades.

o Mexico: Juarez. Production of wiper blades.
Champion was taken over by Texas-based Cooper Industries Inc in February

1989. In late 1992 Cooper Industries formed a new organisation, Cooper

Automotive, to market the following brands:
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o Anco and Champion;

o Moog steering and suspension components;
o Precision universal joints;

o Wagner Lighting and Wagner Braking;

o Zanxx and Blazer lighting;

o Abex brake components;

o Lee brake components;

o Gibson braking components.

In June 1993 Champion’s European operation was split into two product
divisions. The spark plug division is now based at Upton, UK, and the wiper
blade and filter division at Aubange in Belgium. The facility in Aubange
employs 590 people to help manufacture wiper blades, wiper arms and other
automotive and heavy-duty wiper components, as well as spark plugs and plug
components. This facility also houses extensive wiper product research and

development activities.

In October 1998, Federal-Mogul acquired Cooper Automotive for US$1.9bn. In
addition to Cooper's Champion wiper blade brand, the acquisition effectively
enabled Federal-Mogul to strengthen its position in the aftermarket adding
premium brand names such as Wagner/Abex brakes and friction;

Wagner/Blazer lighting; Moog chassis; and Champion ignition products.

Trico

J.R. Oishei founded the Tri-Continental Corp in 1917 to provide drivers with

better visibility via the first manually operated windshield wiper.

Trico’s wiper product range includes complete wiper systems, blades, arms,
linkages, motors, electronics and vision modules, as follows:

o Blades: Some of its most popular blades include the flat blade (a low
profile joint-less blade with an integral aerodynamic spoiler to reduce
lift at speed), conventional blades (front wiper blades from 280mm to
700mm), hybrid flat blades (claimed to combine modern flat blade
styling with the ability to refill the rubber independently), and plastic
rear wiper assemblies.

o Arms: Trico’s wiper arms are made with a variety of wiper heads.

o Linkages: Trico’s linkages optimise the performance of the blade.
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o Motors: Trico’s range includes small motors, electronic reversing
motors, dual synchronous motors, and Direct Drive (a brushless DC
phase three motor with coaxial planetary gearbox that eliminates the
need for linkages altogether).

o Motor controllers: Trico’s motor controllers integrate wiper motors and
electronics to produce complete control systems that combine
intermittent wipe, washer pump timer and electronic clutch functions in
one module.

o Rain sensors: Trico has combined its third generation rain sensor with
its wiper system motor control and light sensing technology in one
module.

o Wiper systems: Trico’s wiper systems consist of the motor unit,
linkage, arm and blade.

o Washer systems: Trico has the capability to design and manufacture a

washer system that works in conjunction with the wiper system.

Tomkins plc is a global engineering and manufacturing group and owns Trico.
Tomkins is organised into two business groups: Industrial and Automotive, and
Building Products. The Industrial and Automotive group manufactures a range
of systems and components for the industrial and automotive markets through
five business segments: Power Transmission, Fluid Power, Fluid Systems,
Wiper Systems, and Other Industrial & Automotive. The group sells globally
into the automotive OE market, automotive aftermarket, industrial OE market,
and industrial aftermarket. Other markets include the recreational vehicle
market and the manufactured housing market. Its brands include Gates,

Dexter Axle, Trico and Schrader Electronics.

Trico supplies wipers to vehicle makers worldwide, including:

o North America: CAMI, Chrysler, Ford, Freightliner, General Motors,
Mack Truck, Mazda, Navistar, NUMMI, Renault/Nissan, Subaru and
Volkswagen.

o South America: Chrysler, Ford and GM.

o Europe: BMW (Mini), Fiat/Alfa Romeo, Ford, GM, Honda, Jaguar,
Land Rover, Porsche, Renault/Nissan, Saab, Skoda, Volvo and
Volkswagen.

o Australia: Ford, GM, Mitsubishi and Toyota.

o Japan: Isuzu and Toyota.

o India: Chrysler, Ford, GM, Maruti and Toyota.
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o South Africa: CAMI, Delta, Honda, Renault/Nissan, Samcor, Toyota
and VW.

Headquartered in Rochester Hills, Michigan, Trico employs over 6,000 people

at the following locations. In addition, Trico operates licensees in India

(Lucknow) and South Africa (Johannesburg).

Table 5: Trico Products facilities worldwide, 2009

Country Location Business Activity

Argentina Buenos Aries Trico Latinoamericana SA :;Y;?l?r manufacturing / assembly

Australia Clayton South, Victoria Trico Pty Limited \;;Y;Fr):r manufacturing / assembly

Brazil Sao Paulo ‘érriatlzso”LLeﬁjigoamericana do \;;\I/;Fr)l?r manufacturing / assembly

China Suzhou '(rsrilj:;)hﬁa;oggtive Systems \;;Y;F:]Et)r manufacturing / assembly

Germany Burgel Trico GmbH Sales / engineering office

Mexico Matamoros Trico Componentes SA de CV \;;\I/;Fr):r manufacturing / assembly

UK Pontypool Trico Limited \’;Y;Fr’]fr manufacturing / assembly

us Rochester Hills, Michigan Trico Products cGelcr)llt)rZI headquarters and technology
Brownsville, Texas Trico Products :;Y;%?r manufacturing / assembly

Source: Trico Products

Valeo

The French group, Valeo, is organised into nine product families, namely:
Lighting Systems; Wiper Systems; Interior Controls; Engine and Electrical
Systems; Security Systems; Compressors; Climate Control; Engine Cooling;
and Transmissions. The group also serves the aftermarket through Valeo

Service.

Valeo’s Wiper Systems product family includes all types of front and rear wiper
systems, for both OE and the aftermarket. More specifically, its wiper products
include arms, blades, linkages, motors, wash systems and front and rear wiper
modules with additional functions, e.g. stop lamp, window latch, etc. For the
aftermarket, Valeo Service offers wiper blades, arms, linkages and front and
rear wiper motors, positioned according to brand (Valeo Marchal, PJ and
SWF).
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Headquartered in La Verriere, France, Valeo’s Wiper Systems branch employs

7,810 people. Table 6 indicates the location of the company’s wiper systems

facilities worldwide.

Table 6: Valeo’s wiper systems’ facilities worldwide, 2009

Country Location Business Facility

Brazil Campinas Valeo Sistemas Automotivos Ltda Production site

China Wenling ;;Ligxs\geﬁg/venling Automotive Production site

China Shanghai \'\;aleo Shanghai Automotive Electric | Production site, sales and
otors & Wipers Systems Co Ltd R&D centre

France Chatellerault Valeo Systemes d’Essuyage :te:dgggrtferrs],trzroduction

France Issoire Valeo Systemes d’Essuyage ;te:dgzgrtf;,trgroduction

France La Verriere Valeo Systemes d’Essuyage R&D centre

France Reilly Valeo Systemes d’Essuyage Production site

France Montigny ie Bretonneux Valeo Systemes d’Essuyage Headquarters

Germany Bietigheim-Bissingen Valeo Wischersysteme GmbH :te:dgggrtferrs],trzroduction

Germany Kronach Neuses Valeo Wischersysteme GmbH Production site

Germany Wolfsburg Valeo Wischersysteme GmbH Sales office

Italy Santena Valeo Systemes d’Essuyage Sales office

Japan Tokyo Valeo Japan Co Ltd Sales office

Mexico Juarez Ciudad Delmex de Juarez S de RL de CV Production site

Mexico San Luis Potosi \C/?/Ieo Sistemas Electricos SA de Production site

Poland Skawina Valeo Autosystemy Sp zoo Production site

Spain Madrid Valeo Sistemas Electricos SL Production site

Turkey Bursa \éﬁfl?sﬁiitio,gnsow Sistemleri Production site

Us Troy, Michigan Valeo Electrical Systems Inc, R&D centre

Wipers Systems Division

Source: Valeo

Over the past few years, Valeo Wiper Systems has won a number of

significant supply contracts from OEMSs, including General Motors, BMW,

Mercedes-Benz, Nissan, PSA Peugeot Citroén and Renault, DaimlerChrysler

and Toyota.
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In 2006, an innovative approach with the development of a customer-specific
range saw Valeo Service signing a contract for wiper blades with Halfords in
the UK.

In 2003, Valeo completed the transfer of its Polish production of wiper systems
from Zielonki to its new site in Skawina. The group also transferred its wiper
systems in Bietigheim, Germany to the new site, allowing the old unit to be

closed.

Valeo has increased its stake in Valeo Shanghai Automotive Electrical Motors
& Wiper Systems Co Ltd from 50% to 55%, thereby strengthening its role in
the management of the joint venture it owns with STEC, a subsidiary of SAIC.
Created in 1995, the joint venture specialises in the manufacture of wiper
systems and electric motors. It employs more than 240 people and supplies
Chinese vehicle makers, including Shanghai-VW, Shanghai-GM, FAW and
Jinbei.

In 2005, Valeo joined forces with Michelin to launch a new range of truck and
passenger car wiper blades for the independent aftermarket. In a technology
partnership, Valeo and Michelin have developed a range of blades offering a
number of novel features, including:
o a unique ‘scraper’ profile, providing a stronger wiping action to help
remove water and flies from the windshield more effectively;
o a hydrophobic coating, which ensures the blade does not stick to the
windshield in icy conditions. It also protects them, thereby improving
durability.

The partners plan to roll out their new range of wipers for trucks and cars first
across Europe, then China and elsewhere. The partners are aiming to
establish Michelin as one of the leading brands within the premium wiper blade
sector. In 2006, Valeo Service extended its reach of its wiper blade range

under the Michelin license to six additional European countries.
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