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Figures //
million EUR
Business year

2005

2006

2007

2008

2009

Sales

4,122

4,314

5,060

5,014

3,864

EBITDA

642

598

632

498

264

EBIT

341

319

349

160

– 100

Income from ordinary business activities

275

295

308

85

– 165

Net income/loss

159

192

223

22

– 379

1,239

1,235

1,430

1,569

1,491

Tangible fixed assets
Capital expenditure for tangible fixed assets (without first consolidation)
Equity capital
Dividend paid by MAHLE Group
Headcount (as at Dec. 31)

288

264

309

415

172

1,271

1,363

1,538

1,511

1,157

6.3

6.0

7.0

3.0

3.0

37,419

38,603

47,877

49,262

43,489

Development of Sales //
million EUR

4,122

4,314

5,060

5,014

3,864

+ 10%

+ 5%

+ 17%

– 1%

– 23%

2005

2006

2007

2008

2009

ANNUAL CHRONICLE—HIGHLIGHTS 2009 //

January
Technology presentation at Daimler
MAHLE presents innovative components, complex systems, and
modules from the “Engine Systems and Components” and
“Filtration and Engine Peripherals” business units. MAHLE also
demonstrates its expertise in the assembly of complete engines
and engineering services. Apart from an extensive product
exhibition, special focus is given to measures for CO2 reduction
in 16 technical presentations.
Groundbreaking ceremony for the extension of the Aftermarket
logistics center
The ceremony for the extension of the existing building by 4,000
square meters is held at the logistics center of MAHLE Aftermarket in Schorndorf / Germany.
Supplier award from FAW-Volkswagen Automotive
MAHLE Engine Components (Yingkou) Co., Ltd. in China receives
the “Excellent Quality Award.”

Supplier award from FIAT
MAHLE Metal Leve S.A. and MAHLE Componentes de Motores
do Brasil Ltda. in Brazil receive the “Qualitas Award.”

Supplier award from Honda
MAHLE Metal Leve S.A. in Brazil receives the “Best Suppliers
Award—Competence in Product Development.”

May

September

Supplier award from Toyota
MAHLE Engine Components Australia Pty Ltd. receives the “In
Recognition of Superior TSA Performance as a Supplier” award.

63rd IAA—International Motor Show in Frankfurt / Germany
MAHLE presents innovative technologies and product innovations
at the IAA in Frankfurt. The Company presents various fields of
technology with a high optimization potential in reducing CO2
emissions in the combustion engine. In the focus:
 Frictional loss (power cell unit—PCU, valve train systems,
controlled oil and coolant pumps)
 Charge exchange (CamInCam® camshaft, cylinder deactivation
system)
 Combustion process (EGR technologies)
 Downsizing (MAHLE technology demonstrator, exhaust gas
turbocharging)

June
24 Hours of Le Mans
Double victory for the 12-cylinder diesel engine of the Peugeot
908 HDI. Under the bonnet: forged steel pistons developed by
MAHLE. The third place went to MAHLE, as well: the R15 TDI
manufactured by Audi is also equipped with the new MAHLE
steel pistons.

Bosch Mahle Turbo Systems: completion of the new production plant for turbochargers
The production plant with a total area of 10,000 square meters
in St. Michael ob Bleiburg /Austria is completed. Starting in
2012, up to 1.5 million turbochargers will be produced annually
at this facility for the automotive industry.

Supplier award from Dongfeng Peugeot-Citroën Automobile
MAHLE Engine Components (Nanjing) Co., Ltd. in China receives
the “FNR d’Initiative Technique” award.
Supplier award from Dongfeng Chaoyang Diesel
MAHLE Tri-Ring Valve Train (Hubei) Co., Ltd. in China receives
the “Excellent Supplier” award.

February
Supplier award from Toyota
The MAHLE Group receives the “Excellent Quality Performance
Award.”
Supplier award from Geely Automobile
MAHLE Tri-Ring Valve Train (Hubei) Co., Ltd. in China receives
the “Excellent Supplier” award.

Supplier award from Subaru
MAHLE Filter Systems Japan Corporation receives the “Excellent
Award (Delivery).”

July
October

April
Auto China in Shanghai
MAHLE presents innovative technologies and product innovations at the Auto China in Shanghai. The event is one of the
most important industry fairs of its kind.

Groundbreaking ceremony for the MAHLE day-care center
The ceremony for the construction of the MAHLE day-care center
for the children of employees is held in Stuttgart. The facility will
open its doors in the first quarter of 2010. Thereby, MAHLE
makes a significant contribution to the compatibility of family
and career.
Supplier award from Caterpillar
MAHLE Metal Leve S.A. in São Bernardo do Campo / Brazil and
MAHLE, Inc. in Morristown, Tennessee / USA receive the “Supplier
Quality Excellence Process—Silver” award.

August
Supplier award from FIAT
MAHLE Argentina S.A. receives the “Supplier Quality” award.

41st Tokyo Motor Show in Japan
At the Tokyo Motor Show, MAHLE presents innovative technologies
and product innovations with promising improvement potentials
for the combustion engine.
Acquisition of KTM-Kühler
MAHLE acquires the automotive business of KTM-Kühler. Headquarters: Mattighofen / Upper Austria. Approximately 120 employ
ees. Sales of EUR 15 million in 2008. MAHLE thus extends its
activities in the area of thermal management and complements
its global activities in the areas of oil-water heat exchangers for
engine and transmission applications and oil filter modules.
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Dear readers,
For MAHLE, the business year 2009 was characterized by considerable efforts to meet the sharp
decline in sales and orders with cost-reduction measures. This objective was only achieved to an
insufficient extent, particularly in the first half of the year, which resulted in a significant operative loss
for the business year. Furthermore, in view of the anticipated slow recovery of the market, we decided
to take into account further extraordinary expenses and accruals for future restructuring measures of
a significant amount in the net income for 2009.
In conjunction with the rapidly emerging global financial and economic crisis, the weakness of the
market that had already become apparent in the second half of the previous year led to a considerable
drop in sales in the first half of 2009. In some regions, the sales decline was well above 40 percent.
It thus quickly became evident that it would not be possible to close the gap between the decline in
earnings and the savings achieved through cost cutting by way of the measures already introduced
before the end of the year, such as short-time work and cutting back flexitime accounts and unused
holidays.
We have therefore reached the decision at an early stage to plan and introduce additional measures
for the structural adjustment to a persistently lower market level, especially in the triad markets,
which go beyond the restructuring program defined in 2008. These measures will only take full effect
by the end of the new business year. Nevertheless, the quick implementation of the first steps
enabled us to once again show a clear profit already in the second half of 2009, based on our
operating EBIT.
In the business year 2009, our sales declined from EUR 5,014 million to EUR 3,864 million, which
corresponds to a decrease of 23 percent. This disproportional decline is mainly due to our relatively
high market shares in commercial vehicle engines and the loss of shares, artificially caused by the
different European incentive programs, in the market for diesel passenger cars, where MAHLE
traditionally holds high market shares.
Only in some countries in Asia as well as in the South American regional market was the Group able
to reach sales figures almost matching the previous year’s levels by the second half of the year.
Positive effects were thus unfolded due to our strong presence in these markets. By contrast, only
few signs of recovery could be observed in the traditional triad markets, except for a replenishing of
inventories in the supply chain to a normal level.
Toward the middle of the business year, we undertook a radical transformation and streamlining of
the Group's organization. Five automotive OE product lines were grouped into two business units:
“Engine Systems and Components” and “Filtration and Engine Peripherals.” In the industrial segment, as
well, the formerly independent divisions “Small Engine Components” and “Large Engine Components”
were brought together under a single management structure. By taking these steps, we have
created the basis for a quick implementation of the necessary restructuring measures and for
achieving a long-term reduction of costs in the management structures of about 20 percent.
We have systematically and successfully implemented the Group organization as well as the first
phase of restructuring measures with the consolidation of plants and closing of sites in the United
States, Mexico, Argentina, Great Britain, France, and Italy.
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Another focus of our operating activities in the year 2009 was generating sufficient liquidity for the
long term, which was fully accomplished. Despite the substantial operating losses in the first halfyear, we were able to raise our net liquidity to the same level as shortly before the beginning of the
crisis through successful inventory and credit management.
Cost-cutting measures were also necessary in the areas of product development and advanced
engineering, although the proportion of our research and development expenditures to sales revenue
has increased considerably. In particular, we have further strengthened the areas of thermal management
and mechatronics, and prioritized all advanced engineering projects contributing to CO2 reduction.
In this context, we also actively promoted new product ideas for drive train options, such as hybrid
and fuel-cell drive systems, and examined fields of research outside the automotive industry.
Toward the end of the year, we acquired the automotive heat exchanger business of the Austrian
company KTM with the purpose of globally expanding our activities in the area of thermal management.
Our joint activities with Bosch, focusing on the development and production of exhaust gas turbo
chargers, are proceeding according to schedule. The preseries production for two new engine
programs of a major European customer will commence in the coming year.
In February 2010, we decided to acquire a majority share of 60 percent in Behr Industry in order to
further strengthen our activities outside the automotive sector. The company primarily develops and
produces cooling and air-conditioning products for industrial and off-road applications. In the course
of the year 2010, we endeavor to bring together Behr Industry and our existing industrial activities in
the fields of filtration and large engines, and thus form a new business unit, MAHLE Industry, with
a planned sales volume of approximately EUR 500 million.
I would like to thank all partners, customers, and suppliers for the trusting cooperation. It is precisely in
difficult, turbulent times that the true value of a good partnership becomes evident, which is always
of a long-term nature.
Also on behalf of my colleagues on the Management Board, I should like to take this opportunity to
express my special appreciation to our employees worldwide for their hard work in an extremely
challenging year. Last but not least, we would like to thank you for your understanding that costcutting and structural measures are necessary in order to continue our traditionally solid corporate
policy not only in the short but also in the long run.

Heinz K. Junker
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01 //
The Company

// As a technology leader, we are successful in setting and meeting
ambitious environmental goals. Read more about it in the interview with
Prof. Dr. Heinz K. Junker, who explains how he foresees the future of
the combustion engine in comparison to other power train technologies.
In the Research & Development section, you will learn more about our
technological highlights, which are all related to CO2 reduction.
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GROUP ORGANIZATION //

// Das
Reduction
strategische
of costs,
Kernziel
adjustment
von MAHLE
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Wettbewerbsfähigkeit
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durch
of
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To this end,
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conducted
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the Group,
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as a result
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of which a streamlining
die eng aufeinander
of the Management
abgestimmt
Board
sind.
as well
as of the Group's organization was implemented. The automotive OE activities, formerly
consisting of five product lines, were grouped into two business units: Engine Systems
and Components (BU1) and Filtration and Engine Peripherals (BU2). At the same time,
the industrial activities of the Group were bundled from three into two organizational
units. From now on, the activities of the profit centers “Small Engine Components” and
“Large Engine Components” will be combined in the “Industrial Engine Components”
profit center, reporting to the head of BU1. The industrial filtration sector remains to be
an independent profit center, reporting to the head of BU2.
Advanced Engineering

Sales and Application Development

BUSINESS UNITS
Engine Systems and Components

Aluminum pistons for gasoline and diesel engines, articulated and steel pistons for commercial
vehicle engines, piston assemblies, and complete power cell modules.
Piston rings, piston pins, connecting rods, cylinder liners, bearings, and bushings for combustion
engines and other automotive applications, cast piston inserts.
Complete valve train systems as well as their components. Machined and assembled cylinder heads.
Machined engine blocks and assembled complete engines, and turbocharger components.

Filtration and Engine Peripherals

Air intake and air filtration systems for gasoline and diesel engines. Exhaust gas recirculation
systems as well as numerous mechatronics components and systems, cylinder head covers with
integrated oil mist separation. Active and passive oil mist separator systems with pressure-regulating
valves for crankcase ventilation.
Oil filter modules, oil pan modules, thermal management modules, oil and fuel spin-on filters, fuel
filter modules, fuel pressure regulators, inline fuel filters, BlueDrain® systems, activated carbon
canister modules, transmission oil filter modules, controlled oil and coolant pumps, heat exchangers
for engines and transmissions, hydraulic oil filters.
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Aftermarket

Industrial
Engine
Components

Products for vehicle maintenance and engine repair from the
complete MAHLE product range.

Small Engine Components
Cylinder assemblies, cylinder heads, pistons, and filters for
small engines in hand-held power equipment, motorcycles, and
leisure vehicles.
Large Engine Components
Pistons, piston pins and rings, cylinder liners and other engine
components for large engines for marine, locomotive, and
industrial applications, as well as for energy production.

Motorsports

profit centers

Sintered
Components

Industrial
Filtration

Engineering
Services

Development and production of high-quality engine components
for motorsport: pistons, piston rings, piston pins, connecting
rods, NIKASIL®-coated cylinder surfaces and liners, bearings,
and bushings.

Development and production of components and materials in
sintered technology for automotive and industrial applications.

Liquid filtration, liquid separation, aerosol separation, process
filtration, and dedusting for mechanical engineering, in marine
technology, for large engines, for industrial vehicles, in process
technology, and in general industry.

Benchmarking, simulation and calculation, design, calibration,
engine and vehicle electronics, diagnostic equipment, prototype
manufacturing, test-bench analysis, machining of components,
low- to medium-volume engine build.
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MANAGEMENT COMMITTEE //

Arnd Franz
Member of the Management Committee
Profit Center Aftermarket

Peter Grunow
Member of the Management Board
Business Unit Filtration and Engine Peripherals,
Profit Center Industrial Filtration

Dr. Jörg Stratmann
Member of the Management Committee
Sales and Application Engineering

Dr. Rudolf Paulik
Member of the Management Board
Business Unit Engine Systems and Components,
Profit Center Industrial Engine Components,
Motorsports, Sintered Components,
Corporate Quality Management
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Dr. Bernhard Volkmann
Member of the Management Board
Chief Financial Officer
IT Services, Insurances, Internal Audit

Prof. Dr. Heinz K. Junker
Chairman of the Management Board and CEO
Profit Centers Aftermarket and Engineering Services,
Research and Advanced Engineering,
Corporate Planning, Corporate Communications

Michael Glowatzki
Member of the Management Board
Human Resources, Legal
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MAHLE WORLDWIDE //

USA
Ann Arbor (MI)
Atlantic (IA)
Farmington Hills/Detroit (MI)
Franklin (KY)
McConnelsville (OH)
Morristown (TN)
Murfreesboro (TN)
Muskegon (MI)
Novi/Detroit (MI)
Nowata (OK)
Olive Branch (MS)
Russellville (AR)
St. Johns (MI)
Trumbull (CT)
Winterset (IA)

Great Britain
Bilston
Kilmarnock
Northampton
Rugby
Stoke-on-Trent
Telford
Wellingborough
Worcester

Canada
Niagara-on-the-Lake
Tilbury

Netherlands
Alkmaar
Lochem

France
Chavanod
Dardilly
Décines
Ingersheim
Orange
Poissy
Rungis / Paris
Seboncourt
Spain
Alcalá de Henares / Madrid
Vilanova i la Geltrú
Portugal
Murtede
Switzerland
Grenchen
Italy
Bornasco / Milan
La Loggia
Saluzzo
Trento

Mexico
Aguascalientes
Lerma
Naucalpan
Ramos Arizpe
Santa Catarina / Monterrey
Brazil
Indaiatuba
Itajubá
Jundiaí / São Paulo
Limeira
Mogi Guaçu
Queimados / Rio de Janiero
São Bernardo do Campo

EXPLANATION //

Locations as at April 2010

Production locations
R&D centers

Argentina
El Talar / Buenos Aires
Rafaela
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Germany
Albershausen
Alzenau
Barsinghausen
Brattendorf
Eislingen/Fils
Fellbach
Flintbek
Gaildorf
Hamburg
Leibertingen
Lorch
Markgröningen
Öhringen
Plettenberg
Roßwein
Rottweil
Schorndorf
Stuttgart
Wölfersheim
Wustermark
Zell im Wiesental

China
Changchun
Chongqing
Guangzhou
Macheng
Nanjing
Shanghai
Tianjin
Yingkou

Poland
Krotoszyn
Slovakia
Dolný Kubín
Turkey
Gebze
Izmir
Konya

Thailand
Bangkok
Samutprakarn

Romania
Timisoara
Austria
Mattighofen
Rankweil
St. Michael ob Bleiburg
Vöcklabruck
Wolfsberg

Korea
Hwasung
Ulsan

Philippines
Cavite

India
Gurgaon
Maraimalainagar / Chennai
Parwanoo
Pithampur
Pune

Australia
Laverton North / Melbourne

Japan
Fukushima
Ibaraki
Kawagoe
Okegawa
Tochigi
Tokyo
Tsuruoka
Yamagata
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REFERENCES //

// All automobile and engine manufacturers worldwide are customers of MAHLE.
Here is an extract of our original equipment references:

Alfa Romeo

DAF	

	Harley-Davidson

Alpina

Daihatsu

	Hindustan Motors

AMG

Dalian Diesel

	Hino

Ashok Leyland

Detroit Diesel

	Holden

Aston Martin

Deutz

	Honda

AvtoVAZ	

Dodge

	Hummer

Audi

Dongan

	Husqvarna

	Bajaj

Dongfeng

	Hyundai

	Beiqi Foton

Doosan Infracore

	Infiniti

	Bentley

DPCA

	Isuzu

	BMW	

Ducati

	IVECO	

	Brilliance

	Eicher Motors

Jaguar

	Bugatti

	Embraco

JCB	

	Buick

	Escorts

Jeep

	BYD

	FAW	

Jenbacher

Cadillac

	FAW-Volkswagen

JMC

Case

	Ferrari

John Deere

Caterpillar

	FIAT	

Kia

Changan

	Force Motors

Komatsu

Chaoyang

	Ford

Kubota

Chery

	Ford Otosan

	Lamborghini

Chevrolet

	Freightliner

	Lancia

Chrysler

	Fuso

	Land Rover

Citroën

Geely

	Lexus

CNHTC

General Motors

	Liebherr

Cummins

GMDAT	

	Liuji

Dacia

Great Wall

	Mack Trucks
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INNOVATION
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Risk management
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	Mahindra & Mahindra

	Pontiac

Subaru

	MaK

	Porsche

Suzuki

	MAN	

	Proton

SVW	

	MAN B & W	

Qingling Motors

	Tata Motors

	Maruti Suzuki

Renault

	Tecumseh

	Maserati

Renault Trucks

	Tognum

	Maybach

Rolls-Royce

	Toyota

	Mazda

Rotax

	Triumph

	McLaren

Saab

	Vauxhall

	Mercedes-Benz

SAIC

	VM Motori

	Mercury

SAME	

	Volkswagen

	Mini

Samsung

	Volvo

	Mitsubishi

Saturn

	Volvo Penta

	Mitsubishi Heavy Industries

Scania

	Volvo Powertrain

	MTU	

Scion

	Volvo Trucks

	MWM International

SEAT	

	Waukesha Engine

	Navistar International

SEMT	

	Weichai Power

	Neoplan

SGM	

	Wuxi Diesel

	New Holland

SGMW	

	Yamaha

	Nissan

Shanghai Diesel

	YaMZ	

	Nissan Diesel

Sisu

	Yangzhou Diesel		

	Opel

Škoda

	Yanmar

	Paccar

Smart

	Youngman

	Perkins

SsangYong

	Yulin Diesel

	Peugeot

Star

	Yunnei

	Piaggio

Steyr

	ZMZ	

	Polaris

Stihl

01 //	The Company
Group ORGANIzATION
Management committee
MAHLE Worldwide
	REFERENcEs

STRATEGY
CORPORATE CITIZENSHIP
Human Resources
QUALITY
Environment

Research & Development
SPECIAL

02 //

Status Report
Global Economy
Group Sales
	Business Units
	PROFIT CENTERs

Purchasing
INNOVATION
Financial Position
Risk management
Outlook

16

strategy //

// An interview with Prof. Dr. Heinz K. Junker, Chairman of the Management Board and CEO
“If we really want to get to grips with the problem of CO2 reduction, combustion engines
with significantly reduced fuel consumption will have a considerably greater effect than
electric vehicles.” Prof. Dr. Junker explains current technological approaches.

CO2
reduction

Prof. Dr. Junker, the whole automotive
industry is talking about electric drive
trains. What will be the future of the
combustion engine?
Prof. Dr. Junker: The topic of electric mobility
is indeed a very popular one. On looking a little
closer into the matter, however, one will find that
it is still going to take decades before many of
the electric vehicle concepts are ready to go
into production. The combustion engine will remain
the power source of choice for the vast majority
of new vehicles, both now and over the coming
decades. The only thing everybody is talking
about today is the electric motor, but we must
not overlook the facts. If we really want to get to
grips with the problem of CO2 reduction, combustion engines with significantly reduced fuel
consumption will have a considerably greater
effect than electric vehicles.

Innovations

So you see no real alternatives to
innovations in the field of the combustion
engine in the very near future?
Prof. Dr. Junker: Yes, that is true, because
over the next decades, combustion engines
will continue to play the most dominant role by
far. As a matter of fact, the widely discussed
hybrid drives also rely on the combustion engine.
With this in mind, the optimization of the combustion engine continues to represent a rewarding
approach.

How does MAHLE seek to achieve further
improvement of the combustion engine?
Prof. Dr. Junker: MAHLE produces valves,
bypass control units, and cooling system elements
for so-called exhaust gas recirculation (EGR). If
exhaust gas is mixed with intake air by a cooled
piping system and is fed back to the combustion
chamber, the combustion temperature decreases
because of the lower percentage of oxygen. For
one thing, the combustion at lower temperatures
leads to a lower production of nitrogen oxides.
Secondly, the fuel consumption of gasoline
engines is reduced by way of an intensive EGR.
And, thirdly, EGR is an important precondition
for downsizing concepts, which often involve
high load ranges.

Friction
optimization

What other technologies are also
important in this context?
Prof. Dr. Junker: Amongst other things, MAHLE
applies different approaches in order to reduce
friction in the engine. One of them consists in
the use of lightweight valves with hollow stems
and discs. These are partly filled with sodium for
better cooling. They weigh 40 percent less. This
results in lower valve spring forces of the engine,
thus leading to reduced frictional loss and fuel
consumption, the reduction of the latter amounting to about one percent. And this is achieved
simply by using our lightweight valves! Further
approaches to friction reduction are camshafts
with rolling instead of sliding bearings, resulting
in a reduction of fuel requirements by 1.5 percent
and our perfectly tuned power cell units. New
controlled pendulum-slider oil pumps reduce
fuel consumption by approximately two percent
with an excellent price-performance ratio. Furthermore, coatings for cylinder walls, pistons, as
well as other surfaces of the power cell unit
should be mentioned in this context.
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Charge
exchange

What are MAHLE’s strategies to optimize
the charge exchange process?
Prof. Dr. Junker: This is possible with the help of
partially and fully variable valve trains as well as
with the deactivation of cylinders during vehicle
operation. In essence, our CamInCam® technology
can be described as a double camshaft with an
inner shaft pivoting within the outer shaft. Both
camshafts can be adjusted independently. This
allows for variable valve timing. The engine devel
ops up to ten percent more torque, while reducing
fuel consumption by up to eight percent. The
variable camshaft also forms the basis for a fully
variable valve train, which is much simpler in its
design than other solutions. It is an ideal supplement to the turbocharger because it compensates
the “turbo lag” at lower engine speeds. This is far
less expensive than two-stage charging and
nonetheless results in an extremely spontaneous
responsiveness of the engine.

Downsizing

When mentioning downsizing, you are
raising an issue that is currently under
vivid discussion. Is this the best possible
approach?

Let us take a glimpse into the more
distant future. Will nonelectric drive train
systems based on internal combustion
engines still exist in the year 2020?

Prof. Dr. Junker: There surely is no ideal solution,
but advanced downsizing is the combination of
reduced engine displacement, a smaller number
of cylinders providing for reduced friction, charging,
and direct injection. With this technical package,
fuel savings can be achieved with combustion
engines that are comparable to those of a hybrid
drive without having to put up with the cost
and weight disadvantages of the latter, because
the engine runs in more efficient operating ranges
more frequently due to its reduced engine displacement. In addition, the smaller engines are
characterized by lower weight, friction losses,
and space requirements.

Prof. Dr. Junker: On a larger scale, we can
expect that start-stop systems and the electrification of engine accessories will go into series
production. But it will be interesting to see how
the full hybrid will compete against downsizing
concepts. Both technologies are aimed at the
same purpose, namely to use the combustion
engine in applications where it runs more efficiently
during normal operation. With downsizing and
start-stop system, 80 to 90 percent of the CO2
savings of a full hybrid can be achieved at lower
costs.

Which activities does MAHLE focus on in
the area of downsizing?

Cylinder
deactivation

What is the situation with
cylinder deactivation?
Prof. Dr. Junker: Cylinder deactivation refers
to the shutting off of the valves of a particular set
of cylinders during partial-load operation of the
engine. The remaining active cylinders will then
operate within a more favorable load range, i.e.,
with enhanced efficiency. The advantages are a
decrease in fuel consumption by up to ten percent
and a more cost-effective engine design. We offer
fully developed systems for all types of engines.

Hybrid drives

Prof. Dr. Junker: Key components for the
downsizing process are, e.g., turbocharging,
variable valve timing, and an EGR system. More
over, it is possible to significantly reduce friction
and power consumption of the engine by means
of surface coatings, for instance of pistons and
cylinders, optimized valve train systems, and
controlled accessories, such as the oil pump.
For all these systems, MAHLE offers innovative
products or complete systems solutions. Apart
from that, our product portfolio includes specifically matched components for engines with
alternative fuels, such as ethanol. I am convinced
that biofuels of the second generation that do
not conflict with the food chain will become
significantly more important in the future. The
same applies to gas engines, by the way, for
which we also offer dedicated components and
materials. As you can see, MAHLE is well set for
the future.

Variability

Which requirements will the combustion
engine of the future have to meet if it is
employed as the sole drive power source
in vehicles?
Prof. Dr. Junker: Such a combustion engine
would have to be much more variable than its
current predecessors. This applies to the valve
train and the charging systems. Examples of
such would be the fully variable intake valve
timing for throttle-free load control or sequential
turbocharging for high-performance engines.
Variability in the crankcase will, however, not be
necessary. Theoretically, it would certainly be
desirable to adjust compression ratios via control
maps and thus to further improve efficiency.
MAHLE has intensively studied these systems,
but, in my opinion, all the currently feasible solutions are still not suitable for series production.
They are too complex and interfere too much
with the basic engine structure.
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Corporate Citizenship //

// Adding value to society—socially, environmentally, culturally. In a collaborative effort
with its employees, MAHLE supports and promotes numerous projects and initiatives.

It was a decision with far-reaching effects when
the founders of the Company, Hermann and
Dr. Ernst Mahle, transferred their ownership to a
nonprofit foundation in 1964—this marked the
birth of the MAHLE Foundation. Since that time,
the majority of shares have been held in trust by
the Foundation. The MAHLE Group's dividend
enables the Foundation to assume social, environmental, and cultural responsibility in many spheres
of life in a globalized society. The foundation is
not only committed to the health care, the welfare
of children, education, and general and vocational
training; it also provides support in the areas of
agriculture, science, and research. Over the
past 35 years, the MAHLE Foundation has particularly sponsored innovative projects and initiatives based on the principles of anthroposophy. Because it is one of the major concerns of
the Foundation to strengthen the actors of society
effectively and with a view to sustainability.
Focusing on health in a holistic way
Since 1975, one of the key projects has been
the Filderklinik in Filderstadt-Bonlanden near
Stuttgart/Germany. Up to this day, the Foundation
supports its construction, extension, and modern
ization. And even more: because today's
health-care system imposes more stringent economic requirements on hospitals, the MAHLE

Foundation has also taken over entrepreneurial
responsibility. In January 2006, it became the
major shareholder of the Filderklinik, which on
this occasion changed its legal form to GmbH
(German legal form of a limited liability company).
This undoubtedly opened a new chapter in the
history of the clinic. Today, its path to the future
is marked by clearly defined business strategies—for qualitative growth through innovation.
On the basis of this concept, the Filderklinik has
developed into Germany's first anthroposophical
hospital with an independent, specialized center
for hematology and oncology. Here, diagnostics
and therapy are performed in accordance with
the most up-to-date international standards.
A special focus has emerged from the interdisciplinary bundling of competencies at the center.
This focus lies on the treatment of malignant tumor
diseases of the gastro-intestinal tract and all
adjacent organs. At the time of its founding, the
integrative concept applied at the “Filderstädter
Tumorzentrum” (Filderstadt Tumor Center) was
unparalleled throughout Germany. It combines
high-quality, classical oncology with anthroposophical therapies and complementary treatment
methods. This combination yields a wide range
of treatments. It allows for a therapy plan tailored
to the needs of each individual patient.

At the Tumor Center of the Filderklinik, conventional
oncology is coupled with anthroposophical
therapies and other complementary treatment
methods. The loco-regional hyperthermia used at
the center aims at the destruction of tumors by
means of targeted overheating.
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Acting in harmony with nature
This is the motto behind the MAHLE Foundation's
worldwide commitment to biodynamic farming.
The primary goals are the conservation of the
natural genetic diversity of seed stock as well
as the cultivation of crops without the use of
chemical fertilizers, pesticides, or genetic engineering. In this connection, the Foundation promotes the renowned “Demeter” organic quality
standard, which due to its strictly controlled
certification process serves to meet these requirements.
The world of tomorrow belongs
to our children
One of the best investments in the future doubtlessly is the promotion of children and adolescents.
In this context, the MAHLE Foundation acts as
a reliable and committed partner to educational
initiatives. In Stuttgart alone, regional capital and
seat of the Foundation, it provides support to
numerous institutions and organizations. In accordance with its motto “From the region for the
region,” it supports, e.g., the Circus Calibastra,
probably the oldest and most popular circus for
children and youths in Southern Germany. Its
colorful, imaginative performances always take
place shortly before the start of the summer
holidays. Every year, children and young adolescents from the Michael Bauer School in
Stuttgart captivate an audience of approximately
6,000 spectators underneath the circus tent. In
this context, circus work is seen as a preventive
measure, because it actively counters potential
risks, such as drug addiction or vandalism, by
obviating boredom.
Another example of the regional support measures
undertaken by the MAHLE Foundation is the
Silberwald Waldorf School in Stuttgart-Sillenbuch,
which opened its doors in the summer of 2006.
The growing interest among parents and children
in alternative educational concepts reflects a
national trend. In addition, the Silberwald School
sets itself apart through all-day schooling from
7:00 am to 5:00 pm, also during holidays—a
great option for working parents, single parents,
and their children. The growing popularity of this
innovative schooling concept is already evident
today, as reflected by the number of applications for the coming school years.

The MAHLE Foundation promotes the conservation of the natural genetic
diversity of seed stock. The development of new grain varieties can take
between 12 and 15 years.

At the Circus Calibastra, children and youths learn to develop their physical
agility as well as their creativity and social behavior.
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Support transcends national borders
In this era of globalization, the MAHLE Foundation
is increasingly expanding its reach to international locations of the MAHLE Group. Brazil remains
the focus of support outside Germany. A mile
stone in the Foundation's sponsoring activities
was achieved through the founding of the
ASSOCIAÇAO BENEFICENTE MAHLE (ABM),
based in São Paulo. With its foundation, an
effective organization was successfully put into
place that actively carries out activities in all
major areas of support directly in the country
and in a sustainable way. With the ABM, the
MAHLE Foundation was able to establish itself
in Brazil as one of its new spheres of activity in
a relatively short time.
The aim of another initiative sponsored by the
MAHLE Foundation is to make holistic medicine
accessible to all groups of the Brazilian society.
In this context, it is also intended to introduce
anthroposophical therapies into the state health
system. By initiating this project, the Foundation
makes a significant contribution to the humanization of medicine in Brazil. Two observatories
were successfully established in São Paulo,
serving to document and test the effectiveness
of anthroposophical medicine. In the meantime,
the work of the MAHLE Foundation was emulated
in the opening of six other medical competence
centers—doubtlessly a very positive interim result.
The “Projeto Santa Casa” at the MAHLE location
in Itajubá is another excellent example of a
successful social alliance. Since 2008, the

MAHLE Foundation has been actively involved
in an already implemented social support program under the direction of MAHLE Metal Leve
S.A. It supports the work at the “Santa Casa
de Misericórdia,” the public hospital in Itajubá.
Approximately 250,000 patients are treated at
the hospital every year. Employees of MAHLE
voluntarily assist in its refurbishment and restructuring with exemplary commitment. The
first stage of the project was already successfully completed in 2009. It consisted in the
renovation and refurbishment of the maternity
unit. In addition, the MAHLE Foundation aims at
reducing the rate of infant mortality and the high
proportion of caesarian sections by establishing
anthroposophical medicine in local obstetrics.
Additional projects are planned in accordance
with the motto “Support transcends national
borders.” One of them will involve the creation
of a modern surgical center within the “Santa
Casa de Misericórdia” hospital for the local
community and the approximately 2,300 employees of MAHLE working in this region. Furthermore, around 40 MAHLE employees dedicate
themselves to little patients at other hospitals to
give them courage and confidence.
Hand in hand for the people
Apart from the activities under the umbrella of
the MAHLE Foundation, the Brazilian company
supports six MAHLE Formare schools. Based
on the strong commitment of all employees,
socially deprived children and young adoles
cents are given the opportunity to go to school.
The 111 graduates of last year can now look

forward to a future that offers a wider array of
possibilities. This success is due to the over
350 employees who participate in the project
as volunteers, dedicating their spare time and
effort. Since the initiative was started, more than
700 pupils could thus increase their prospects
on the job market.
Apart from this, MAHLE supports art education
in schools at its three major locations in Brazil.
The activities of the company for the promotion
of the musical arts also include the MAHLE
Choir as well as an orchestra in the south of the
country. By sponsoring the fine arts, MAHLE is
certainly able to strengthen the good relationship
between the company and the local communities.
Other international sponsoring projects by the
Group include initiatives in Thailand. Here, MAHLE
supports educational and church institutions. In
addition, the company participates in a local
blood donation project.
In order to promote the integration of migrants
at schools in socially deprived areas, MAHLE
also offers application training courses in the
greater Stuttgart region. In this way, socially
disadvantaged youths gain better prospects to
find a job.
All of these activities demonstrate the social
commitment of the Company and its employees.
What started out in 1964 has gradually been
extended over the years—exactly in the spirit of
the Company's founders.

Santa Casa de Misericórdia hospital in Itajubá /
Brazil: the project is financially sponsored by the
MAHLE Group and its Foundation.
Furthermore, employees of MAHLE actively
engage in voluntary work.
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HUMAN RESOURCES //

// It is especially in economically difficult times that we depend on our employees,
their competencies, initiative, and ability to make decisions. In a joint effort, we set the
course for the future to counter the current crisis.

By the end of the year 2009, 43,489 employees
worked for the Group, while the number amounted
to 49,262 in the same month of the previous
year. Compared with the peak of 51,383 after
completion of our strategic acquisitions at the
end of the third quarter of 2008, this represents
a decrease in the number of employees by
approximately 15 percent. This decrease can
clearly be seen as a worldwide response of those
in accountable positions to the massive decline
in sales. They immediately and consistently adjusted their staffing levels to the current situation.
Reaction to the economic crisis
and development in the industry
The number of employees was cut down, re
cruitment was put to a halt, short-time work was
introduced on a broad scale, wage increases
were suspended, and variable compensation
components as well as working hours were
reduced. A worldwide increase in the personnel
costs ratio could, however, not be averted. A
reversal in trend only formed by the middle of
the year, which was particularly due to site
consolidations and the prompt adjustment of
staffing levels in North and South America.
Nevertheless, a further improvement and the
reduction of personnel costs to their level prior
to the crisis are not likely to occur before 2010
and subsequent years, when all the restructuring
measures agreed upon will have been implemented to their full extent.
The adjustment of our management structures
in the context of the Group's reorganization will
play a role in this process, just as will the grouping
of specialized functions in many parts of our
corporate organization as a whole. By placing
stronger emphasis on regional responsibilities

and, at the same time, integrating strategic key
activities into two business units, decisionmaking processes can be shortened. This, in
turn, enables us to cut the structural costs of
the whole organization.
Human Resources assisted in the implementation
of the new structure and of related change processes by providing targeted support, and
successfully promoted activities through adequate
organizational development measures, such as
simulation workshops in the area of product devel
opment for the Filtration and Engine Peripherals
business unit. New processes and structures
were thus developed in cooperation with man
agement, and the employees were familiarized
with them prior to their implementation.
The overall project for the development of business processes was systematically pursued in
the HR Business Processes unit. In the future, it
will therefore be possible to analyze and contin
ually improve the effectiveness and efficiency
of business processes in the area of HR on a
global scale on the basis of key figures.
Intensified communication with
top management
Also in the last business year, the Group intensified the supply of information to the upper
management level and has continued to develop
the communication with globally accountable
decision makers in view of the current economic crisis. In the course of annual International
Executive Meetings (IEM), the ideas and solutions submitted by the Group's executive staff
throughout the world regarding strategic posi
tioning, an extension of the product portfolio,
and additional savings potentials were discussed

01 //	The Company
Group ORGANIZATION
Management committee
MAHLE Worldwide
	REFERENcEs

STRATEGY
CORPORATE CITIZENSHIP
Human Resources
QUALITY
Environment

Research & Development
SPECIAL

02 //

Status Report
Global Economy
Group Sales
	Business Units
	PROFIT CENTERs

22

43,489
Employees Worldwide
as at Dec. 31, 2009
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10,881

Europe
(excluding Germany)

5,428

North America

10,314

South America

8,235

Asia / Pacific

Purchasing
INNOVATION
Financial Position
Risk management
Outlook

03 // Consolidated Financial Statements
	Balance Sheet and income statement
Cash Flow Statement
	Notes to Consolidated Statements
	Audit Opinion

Supervisory Board
Management Board
GLOSSARy
IMPRint

23

with the Management Committee in topic-oriented
workshops. The results are being analyzed by
the Group advanced engineering staff and have
been integrated into the financial plan for the
2010 business year.
Staying attractive
Despite the necessary cost-cutting measures,
we were able to further develop important and
future-oriented elements of our HR strategy.
Again, special attention was given to the area of
personnel marketing as one of the strategically
important fields of activity—even in a changed
economic environment. The activities within the
scope of our Key University Program thus focused
on universities ensuring a high and comprehensive
level of education and training among graduates.
Meanwhile, the Group sponsors four teams
participating in the engineering competition
“Formula Student.” Furthermore, we assist in the
organization of the major European event in this
competition at the Hockenheimring. In addition,
we established contacts with departments at
some of the nine “key universities” and created
award programs to recognize extraordinary
academic achievements. In the course of the
internship and Ph.D. program, we were able to
intensify our contacts with students through
excursions, special events at universities, and
our participation in social networks on the Internet.
Qualification remains a key pillar,
not only in Germany
In Germany, we utilized periods of short-time work
for intensive qualification measures, especially
at production plants. On days of short-time
work, several hundred participants deepened
their knowledge and developed their skills in
special training courses supported by the German
Federal Employment Agency. Over the year
2009, the employees also made extensive use
of training opportunities related to topics, such
as project management or the acquisition of

foreign languages on the basis of our “Blended
Learning” concept. Furthermore, we successfully expanded and enhanced the MAHLE Skill
Navigator, a learning platform for interactive
training, and utilized it worldwide, for instance in
the scope of product training for sales staff.
Apart from this, we also successfully employed
the learning platform for idea management and
in the area of safety at work.
In Brazil, the traditionally well-established qualification opportunities were intensified and extended during periods of low production capacity.
Specialized and interdisciplinary qualification
measures are offered within the framework of the
CRESCER qualification program. The opening of
a center for continuous learning on the site of
the new research and development center in
Jundiaí / Brazil, hosting over one hundred attend
ees from all functional divisions, was an integral
part of this initiative. More than 470,000 hours
of training were provided throughout Brazil, giving
our employees the opportunity to further improve
their skills and know-how.
As a consequence of the restructuring measures
in North America, employees at the plants in
Mexico were trained intensively in order to better
master the necessary product relocations to
their local plants. In China, we extended our
cooperation with universities so as to recruit
qualified young university graduates as well as
to provide opportunities for ongoing training to
our long-time employees. For instance, we intensified our cooperation with the local Technical
College in Macheng and expanded existing
relationships with the South Eastern University
in Nanjing. In northern China, the establishment
of the Yingkou Professional Technology Institute
was successfully concluded, a long-term joint
project with the purpose of candidate retention
and practice-oriented training.

Vocational training—solid foundation for
professional life
Even in economically difficult times, MAHLE
acknowledges its responsibility toward younger
generations. Helping them to qualify for professional life continues to be a main pillar of our
social responsibility. Traditionally, initial vocational
training is assigned high priority in Germany and
other European countries. Despite the present
need for personnel adjustments in Germany,
the number of trainees remained at approximately the same level as in the previous year.
Nevertheless, adjustments had to be made to
training capacity levels at locations with longterm decreasing staffing levels. In these cases,
the trainees were transferred to other locations
or local companies. At the end of October
2009, 432 trainees and students in the dual
higher-education system were employed in
Germany by the Group (previous year: 422).
The success of our vocational training has again
been confirmed by the high number of admissions to early graduation and several awards for
outstanding final degrees, among them one of
the best in the country. Due to the technological
change at our sites, there have been constant
modifications to the structure of the career
paths in initial vocational training. For instance,
the proportion of mechatronics engineers has
further increased in comparison to the total
number of trainees. In Mexico, as well, we have
launched a training initiative in the field of mechatronics in cooperation with two other companies,
demonstrating the growing importance of this
type of vocational training.
Promotion of young talents—
opening up perspectives through
opportunities and challenges
At MAHLE, the systematic promotion and qualification of our junior and senior staff has a longstanding tradition. Over the past years, we
have continued to dynamically and consistently
develop these measures. Due to the current
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economic situation and time-consuming commitments of the technical and managerial staff, the
programs were stretched while retaining their
basic principles and structural elements, but
they were not abandoned. The Executive Excellence Program (EEP), newly established in the
previous year and targeting top management,
was successfully completed by the first two
pilot teams.
In the context of the International Development
Program (IDP) for potential talents from middle
management levels, the second team of participants from eight countries started their training
in 2008 and continued in 2009. Through intensive project work with mentors from top management, we not only promote our junior staff but
also dovetail our activities of personnel development with current areas of concern within the
Group.
In the year under report, the International Graduate
Program (IGP) had a successful start with participants from Brazil, China, Great Britain, and
Austria. Other countries will adopt the standardized
selection process and the joint training activities
defined under the program. The globalization of
our trainee program allows us to provide an
adequate global platform to the participants, which
opens up numerous development opportunities—
both nationally and internationally. This increases
our attractiveness as an employer and makes
an important contribution to candidate retention
in the international competition for talents.
Good ideas pay off
A new concept for idea management places the
former process on a completely new footing.
The employees are more deeply involved in the
continuous improvement process by means of
an advanced, IT-supported tool. We systematically trained and motivated management to offer
additional incentives to employees for bringing
in their own ideas. We will thereby substantially

improve our structures, processes, and products:
first positive results can already be observed
and validate us in our opinion that this will enable
us to tap into unused potentials for the benefit of
the Group.
Strong demand: day-care center for
children of employees
The aim behind the corporate day-care center in
Stuttgart, which will open its doors in 2010, is to
make an important contribution to the compatibility of family and career. With this initiative, we
intend to facilitate the return to work after maternity or parental leave for mothers and fathers,
and to ensure the commitment of our younger
employees to the Company throughout the different stages of their lives.
Overcoming difficulties
In times of crisis, openness and fairness be
tween the Management Board, the employee
representation, and the employees is of particular
importance, both at home and abroad. A trusting cooperation between everyone involved
throughout the Group is essential in order to
succeed in making, communicating, and implementing difficult decisions that carry negative
consequences for the individuals concerned.
Because only in this way can the strong bonds
between the employees and the Group be
maintained even during economically challenging
times.
The Management Committee would like to thank
all employees, executives, and the employee
representation for their dedicated work, active
participation, and understanding for the measures
necessary to cope with the currently critical
economic situation. We continue to build on the
motivation and high commitment of you all.

People are driving MAHLE forward.
Our employees are well-trained, highly
motivated, and enthusiastic.
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QUALITY //

// Measures for quality improvement are integrated into all business processes
of the MAHLE Group. In the previous year, we streamlined the organizational
structure also in the quality organization and established product and process
standards throughout the world.

Most probably, the Mahle brothers did not talk
about quality in the 1920s as they set about
revolutionizing the combustion engine. Their aim
simply was to construct the lightest pistons for
the fastest cars. But MAHLE did not limit itself to
this innovative technology. It was supplemented
by high standards in all areas, not only in production—quality, to put it differently.
International quality management
The quality awareness among our staff is reflected in the attitude of each individual employee
and thereby becomes a crucial competitive factor.
Indeed, how could one cope with difficult times
like these other than with the strong determination
to achieve the best results in all areas for the
customers and the Group? In this regard, our
process-orientated quality management (QM),
certified in accordance with ISO/TS 16949, is
internationally binding. A globally networked team
of quality managers constantly develops the
corporate standards in the individual business
units and profit centers, as well as in the areas
of Purchasing, IT, Sales, and HR. They identify
potentials for improvement, define Group-wide
rules and processes, and integrate these into
quality management. Moreover, they draft improvement projects in the context of the annual
budget and are responsible for QM controlling.

Best practices and lessons learned have
proven successful
The Group-wide quality strategy is mainly characterized by systematic prevention as early as
during product and process development, in the
execution of all necessary tests and corrective
measures during production, as well as through
continuous improvement of all processes and
quality methods. In addition, lessons learned
and best practices are passed on and applied
in a targeted manner. They are stored in a database, sorted by individual products and processes, and are actively used and refined on a
worldwide scale.
Practice-proven approaches
We are currently well on our way to develop
standards based on the lessons learned. The
fact that the strategy has proven successful
became evident at last year's international QM
meeting in October. Lessons learned were discussed in the context of best practices presented
on the basis of practical examples. These can
easily be transferred to comparable cases at
other locations. In addition, the QM teams from
all over the world jointly welcomed the stan
dardized process for quality planning, which
was also presented during the meeting.
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Quality organization streamlined
significantly
The quality of each individual business process
is thus put to the test—down to the last detail.
Yet at the same time, we never lose sight of the
big picture. In the year under report, it has therefore been possible to significantly streamline the
quality organization as a result of the simplified
Group structure. Also in terms of IT, we have
made substantial progress. Today, QM is fully
integrated into our management system.
Topics for 2010:
delivery quality and prevention within
the scope of customer projects
For the new business year, we have again set
ourselves a number of targets: we plan to further
increase delivery quality to support our business partners by way of excellent products and
to ensure a service that sets new standards.
Prevention in the context of customer projects
is likewise of great concern to us. How can we
identify and prevent potential risks involved in a
project at an early stage? The goals we have
set for ourselves clearly show that quality is
something you can never have enough of. There
is always something to improve, always another
level to go. Planning, implementation, evaluation
of results, development of new measures—
quality management is a cycle. A final goal is
not in sight, but we perform at highest levels.
Density measurement according to the lift-force
principle provides for the required melt quality
in a quick and cost-efficient way.
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Environment //

// Our commitment to environmental protection, safety at work, and health care is deeply
rooted in the corporate values of the MAHLE Group. Well-informed employees contribute
to the success of the various initiatives at the individual locations.

At MAHLE, we not only seek to attain the highest
possible level of environmental protection in
production development, but also give major
priority to the careful use of resources at each
of our locations. Internal and external environmental audits at MAHLE GmbH showed further
improvements at all locations. In the course of
the external audits, all our certifications were
reconfirmed, and the initial certification of MAHLE
Aftermarket GmbH in Schorndorf was successfully completed at the end of 2008. Key indicators
collected across the Group confirm that energy
and water consumption, the produced amount
of waste, and the number of chemicals used
were reduced in relation to sales. All of the intend
ed environmental projects were implemented
according to plan, despite the difficult economic
situation. Some examples:
Massive energy savings at the plant in
Wolfsberg / Austria
We acquired the production location in Wolfsberg
from a shoe manufacturer in 2005. Production
started in the spring of 2006. After the acquisition,
we converted the formerly fuel oil-based heating
system of the building with a usable floor space
of 15,000 square meters to gas by installing
two natural gas-powered boilers (one lowtemperature boiler, one condensing boiler). In
addition, the entire heat distribution system was
renewed and equipped with a central building
control system. The result is quite impressive:
energy consumption was successfully reduced
over the first year after acquisition from 1.67 million
kilowatt hours during the 2005 / 2006 heating
period to 0.6 million kilowatt hours. After inte
gration of the waste heat produced by the
compressor system in 2008 and additional
optimizing adjustments, it was possible to
further reduce energy consumption during the
2008 / 2009 heating season to 0.37 million kilo-

watt hours. Advanced heating and central building
control systems provide a substantial contribution
to energy-efficient production.
Coolant consumption reduced in
Morristown, Tennessee / USA
Various departments in Morristown, Tennessee / 
USA have jointly found a solution to avoid
coolant loss during production and thus possibly
prevent damage to the environment. Originally,
steel splinters with adhering coolant remains
were transported from the production machines
to the waste containers in the external area and
collected there on a regular basis. In this way,
about 1,000 gallons (approximately 3,800 liters)
of coolant were lost on a daily basis. There was
the danger that the coolant could escape into
the soil and cause groundwater contamination.
The cross-department team designed a “coolant
trap,” and a prototype was developed. This device reliably prevents the carrying over of coolant
to the chip-collection container by immediately
returning the fluid to the machine. Approximately
70 of these coolant traps are currently installed
in the system for mechanical diesel piston
machining. The result: total coolant consumption
was reduced significantly.
Better health care and environmental
protection achieved through new cleaning
unit in Öhringen / Germany
At MAHLE Industriefilter in Öhringen, metal
components were hitherto cleaned in an open,
submerged washing unit with six zones, prior to
further processing. For quality, health, and environmental reasons, a new cleaning unit was
designed. The closed, single-chamber cleaning
unit now being used at the location operates on
the basis of an aqueous scrubbing solution.
This unit allowed us to reduce our annual power
consumption by 30 percent and our annual
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requirement of detergents by 81 percent. The
natural gas consumption involved with the former
drying process, amounting to 5,000 kilowatt
hours, was completely eliminated. A further goal
was to improve ergonomics in the charging and
discharging process. While the old unit required
hard lifting and shifting work, the new unit can
be charged and discharged with the help of
lifting devices. Incorrect operation is excluded,
as the washing programs for the different parts
are selected automatically. Through this project,
it was not only possible to optimize the cleaning
process. We were also able to achieve sub
stantial improvements in the areas of health
care, safety at work, and environmental protection.
REACH and the handling of
hazardous substances
The European Regulation on the Registration,
Evaluation, Authorization, and Restriction of
Chemicals (REACH), which came into force by
mid-2007, remains one of our major concerns.
As a “downstream user,” MAHLE does not have
any direct obligations under the Regulation.
However, there is an exchange of certain information along the supply chain between the
customers and suppliers of MAHLE. This process started in March 2008 and will continue to
be the main activity for all parties involved.

Providing employees with targeted
information
In our Group policy, safety at work and health
care feature alongside environmental protection
and are globally aligned at all locations. Apart
from compliance with national legal provisions,
our objective is to save resources and optimize
production processes. By means of comprehensive information, we support our employees
in acting responsibly at all levels. At the same
time, we gain valuable ideas and suggestions
for further improvements from each of the locations and departments. A globally valid process
structure promotes the establishment of uniform
standards. It can thus be ensured that concerns
pertaining to environmental protection and safety
at work receive due consideration on a worldwide
scale, from planning up to realization.

State-of-the-art heating technology and building control systems allowed
for a dramatic reduction in energy consumption at the plant in Wolfsberg / Austria.
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Research & development //

// Global climate change poses the challenge of further reducing the use of fossil fuels—
and also has a decisive impact on future mobility requirements.

Over the next decades, the combustion engine
will remain the dominant source of power for
land-based mobility. All serious studies predict
that fully electric drives will account for a maximum
proportion of ten percent of all motor drives by
the year 2030. In this regard, it will mainly play a
role in city traffic and in the construction of small
vehicles for short distance ranges. The vast
majority of vehicles will be marketed with hybrid
drives with different levels of electrification.
With regard to ship propulsion systems, small
aircrafts, and, in particular, to long-distance truck
traffic, the combustion engine will continue to
represent a unique selling point due to the required
driving range in such applications.
Therefore, as 90 percent of all vehicles will still
be equipped with combustion engines by the
year 2030, the further optimization of such engines
remains a high priority in order to further exploit
its enormous potential with regard to reducing
CO2 emissions and fuel consumption. This is one
of the major focuses in research and advanced
engineering at MAHLE. Of significant importance
in future vehicle concepts will be the utilization
of “downsized” engines. With reduced displacement, lower mass, and decreased frictional
losses, considerable savings in primary energy
consumption can be achieved without any limiting
effect to the driveability of the vehicle. For the
individual components of the engine, however,
this approach also implies increased operating
stress. This calls for ambitious and innovative
development efforts regarding design, new
materials, simulation, and the development of
manufacturing processes with the lowest possible
environmental impact. In pursuing these efforts,
it is always important to keep the cost-efficiency
of the overall concept in mind.

MAHLE downsizing engine //
Thirty-percent fuel consumption and emissions savings potential of demonstrator engine.
Installation in demonstration vehicle planned.
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Turbocharger //
Exhaust gas turbocharging enables
improved performance and torque of
downsizing engines.
Wastegate actuator //
High actuation speeds and more precise
control in electric wastegate actuators for
turbochargers enable lower consumption.

First approach: innovative downsizing
The operating profile of downsizing engines is
such that they run at higher loads and, thus,
permanently at higher levels of efficiency due to
their smaller displacement. This results in the
largest consumption reduction potential with up
to 30 percent less CO2 emissions. MAHLE has
designed and built a downsizing engine as a
technology demonstrator and research object.
The aim was to achieve a 25-percent reduction
of CO2 emissions, which is practically equivalent
to a 25-percent decrease in fuel consumption.
We have achieved this aim by reducing the displacement volume of the engine by 50 percent
(starting point: 2.4-liter naturally aspirated engine;
new design: 1.2-liter turbocharged engine) and
with corresponding exhaust gas turbocharging
in order to enable even higher performance and
torque values in comparison to the larger nat
urally aspirated engine. In addition, the number
of cylinders has been halved, too. All components
are designed so as to withstand the associated
higher specific loads.
Exhaust gas turbocharging can be performed
sequentially in one or two stages applying a
modular design. The high-pressure turbine was
placed as close as possible to the engine, and
the turbine housing was integrated into the exhaust manifold. With adequate control valves at
and between the turbines, the exhaust flow can
be controlled in the best possible way. The
materials were selected such that the engine
does not require fuel enrichment, even at full
load, to cool the components. This is supported
by cooled exhaust gas recirculation.

The unique electrical wastegate actuator devel
oped by MAHLE enables high actuation speeds
and a more precise control strategy. In addition,
it is able to adjust the exhaust back pressure in
the turbine quickly and in an optimum manner
and thus contributes to reduced fuel consumption.
The downsizing engine has a cooling concept,
in which the compressed intake air is indirectly
cooled via a separate low-temperature circuit,
thereby preventing strong deflections of the air
mass flow that would otherwise generate high
losses. The recirculated exhaust gas is cooled
prior to its introduction to the intake duct; this
ensures that the engine can run at high compression ratios without the risk of knocking. The
lubricating oil of the engine is cooled in an oilwater heat exchanger via the engine's coolingwater circuit. With this engine, it is now possible
to demonstrate optimum thermal management.
The main cooling-water circuit is also used to
bring the engine to operating temperature as
quickly as possible so that the catalyst in the
exhaust gas system also reaches operating
temperature and the lubricating oil produces
less friction due to the short heating time. In the
sum of its properties, MAHLE has achieved a
reduction of CO2 emissions and fuel consumption
of 30 percent with this downsizing prototype. In
the coming year, it is planned to validate its
suitability in terms of performance and daily use
by means of a demonstrator vehicle.

Second approach:
reduced charge exchange losses
Further reducing charge exchange losses offers
the second largest potential, allowing a reduction
of CO2 emissions and fuel consumption of approximately ten percent. With regard to the air
supply to the engine, the opening times and the
stroke of the valve can be adjusted by means of
variable systems in the valve train. With the
MAHLE CamInCam® principle, wherein one
camshaft is positioned concentrically inside the
other, the cams on the inner shaft can be rotated
relative to the cams mounted on the outer shaft.
The CamInCam® camshaft does not require a
larger installation space than a conventional
camshaft.
This technology presents multiple advantages:
within a single camshaft rotation in the engine,
the valve opening times can be offset from the
crankshaft by means of a phaser, whereas a
second phaser also enables displacement of
the intake and exhaust opening times relative to
each other. This results in a reduction of losses
due to charge exchange of the engine. Engine
torque and power output can be increased by
about ten percent. This technology offers an
additional option: it controls two intake or exhaust valves separately, thereby allowing for a
smaller cam width. By changing the position of
the cams, the valves are opened and closed at
different times and thus stay open for a longer
period of time. This provides for shorter opening
times at partial load and longer opening times at
full load. One of the advantages is that the opening
of the valves can generate more charge motion
in the cylinder. This helps to obtain higher combustion efficiency and thus to further reduce
fuel consumption.
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CamInCam® camshaft //
MAHLE CamInCam® allows for a reduction in fuel consumption of three to five percent and increases torque
and performance by approximately ten percent.

In the case of turbocharged four-cylinder engines,
this procedure also contributes to direct the
pressure wave, generated by the opening of
the exhaust valve, directly onto the turbine.
Otherwise, the pressure wave will partially flow
into another, currently open cylinder and its energy
will be lost. Thanks to the product developed by
MAHLE, a torque curve can be achieved in
combination with an excellent instationary behavior that is otherwise only possible in conjunction with a two-stage charging system. High
power output can be provided at full load as the
MAHLE CamInCam® camshaft enables the use
of a large turbocharger while eliminating the disad
vantages of the latter, such as poor instationary
responsiveness (“turbo lag”).
For large-displacement engines still in use,
MAHLE has developed a cylinder deactivation
system that allows for the decommissioning of
multiple cylinders during partial-load operation,
since the remaining cylinders deliver sufficient
power. Only at higher loads will all cylinders
jointly take part in the combustion process
again. Such a system is now also available for
roller-type cam followers, which exhibit optimum
frictional-loss properties. No separate control-oil
circuit is required in this solution. The roller-type
cam follower, which can be deactivated, is supported by common valve clearance compensation
elements. Thus, a reduction of fuel consumption
of up to ten percent can be achieved without loss
of performance and regardless of the fuel type.

Cylinder deactivation //
MAHLE cylinder deactivation systems for fuel savings of up to ten percent without negative effects on performance.
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MONOTHERM® steel piston, lightweight valve //
MAHLE technologies reduce frictional losses
and the drive power of engine accessories.

Third approach: reduced frictional loss
and pumping performance of engine
accessories
The reduction of frictional loss and of the power
requirement for the auxiliary components accounts for the third largest savings potential,
totaling over five percent. Friction losses occur
at all bearings and sealing points. The associated
wear is an aspect of growing importance, as
the engines used in many new drive concepts—
whether designed as full hybrids or with a simple
start-stop technology—are stopped and restarted much more frequently than those in past
concepts.
In view of these facts, one of MAHLE's main
objectives in the design of all its components is
to obtain the lowest possible weight and, corres
pondingly, lower inertia forces, which may later
generate friction during operation. In comparison
to aluminum pistons, steel pistons, can be
mounted in gray cast engine blocks with reduced
installation clearance, resulting in a different
secondary movement of the pistons and, consequently, in lesser friction. An engine block

with a rigid structure has cylinder bores with
better cylindricity during operation and provides
reliable sealing of the piston rings with lower
tangential load in the ring set, which in turn results in reduced engine friction losses. By use
of optimally designed steel pistons and piston
pins, it is even possible to reduce the total
component mass, which opens up additional
potentials.
The use of lightweight valves leads to reduced
valve spring forces, which, in turn, allow for a
smaller diameter of the camshaft bearings. Even
less friction is produced if the camshafts are
seated on needle bearings. In this case, supplying
oil to the camshaft bearing becomes completely
obsolete, because oil mist lubrication in the
cylinder head is sufficient for the MAHLE camshaft
fitted with roller bearings.
If, in addition, the engine and transmission oil is
heated up as fast as possible by way of an
optimized thermal management, the viscosity of
the oil will also decrease more quickly, which, in
turn, will reduce friction in the bearings.

Camshaft with roller bearings //
Less friction using needle bearing with the
camshaft and smaller bearing diameters.
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Controlled MAHLE pendulum-slider oil pump //
Reduction in fuel consumption achieved through
demand-based control of pump performance.
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MAHLE all-plastic transmission oil filter module //
Combination of plastic oil filter with transmission
oil cooler.
Full-load EGR valve for gasoline engines //
Cooled exhaust gas recirculation minimizes nitrogen
oxide emissions and reduces full-load fuel consumption.

In conjunction with plastic oil filters, transmission
oil coolers can also be designed in order to
meet minimum weight and tight package con
straint requirements. During operation, they initially
serve to heat up the transmission oil to reduce
friction in the transmission assembly. Subsequently, they provide for the cooling of the transmission if the cooling water of the main circuit
has a lower temperature than the temperature
of the transmission oil. Hybrid components,
which are often integrated into the transmission
system, can also be cooled effectively in this way.
Sometimes, however, a separate low-temperature circuit is used in addition to such systems.
The power required to drive pumps accounts for
quite a sizable proportion of fuel consumption.
Therefore, fuel, coolant, oil, and power-steering
pumps are increasingly demand-controlled and
no longer perform constantly at full pump capacity.
The MAHLE pendulum-slider oil pump, which
can either be controlled by self-regulation or via
the engine output operating map, yields a reduction of up to two percent in fuel consumption of
the combustion engine.
Anticipate new legal requirements with
exhaust gas recirculation
As the statutory emission limits regarding exhaust
gas emissions will further be reduced in the
future, it is crucial to ensure compliance with
the permissible limit values for nitrogen oxide
emissions in diesel engines. The reduction of
nitrogen oxides frequently leads to increased
soot emissions. The solution lies in exhaust gas
recirculation: it brings about a significant reduction of the amount of nitrogen oxides without
increasing soot emissions to a level exceeding
the given thresholds. MAHLE has developed
the EGR valves required to this end. They are
characterized by the fact that they operate—
electrically controlled—at a very fast rate and
allow to control the required exhaust flow rate in
a highly precise manner. A special design allows
for extremely high breakaway torques and fixing
in any required position. Apart from this, exhaust
gas recirculation yields lower exhaust temperatures, making—among others—enrichment of
turbocharged gasoline engines in full-load oper
ation superfluous, which in turn leads to a significant decrease in full-load consumption.

In the past, the use of EGR technology often
resulted in increased fuel consumption, because
the engine needed to be throttled in order to
obtain the required amount of recirculated exhaust gas. Constant throttling was necessary to
cause the exhaust gas to flow from the exhaust
side to the intake side. With a rotating exhaust
flap, newly designed by MAHLE, it is now possible
to reduce nitrogen oxide emissions by way of
exhaust gas recirculation in a highly effective
way without an increase in fuel consumption.
This is achieved by ensuring that the rotating
flap is only fully closed for a fraction of a second—whenever an exhaust valve has just
opened and the pressure wave passes through
the exhaust duct. As a result of the closing of
the flap and the resulting short vacuum, exhaust
gas at the instance of maximum pressure is
forced to flow to the intake side of the engine
and is thus sucked in by the respective cylinder.
To this end, the rotational speed of the flap is
adjusted to that of the engine. With this new
technology, it will also be possible to reliably fulfill
future emission standards, such as Euro 6, either
by employing a stand-alone solution or using it
in combination with considerably smaller and
thus more cost-efficient SCR systems.

Rotating charge air valve //
Reducing nitrogen oxide emissions by means of
exhaust gas recirculation with MAHLE's newly
developed rotating exhaust gas flap.

Special //

MOBILITY AND CO2 EMISSIONS—
SOCIAL RESPONSIBILITY AND
TECHNICAL CHALLENGE //
// It is not just since the World Climate Conference in Copenhagen that global climate
change and its causes have become topics of general social interest. As one of the
causes for climate change, the main focus of attention is on the increase in CO2 emissions
as a natural (by-)product in the combustion of fossil fuels.
Of the approximately 800 gigatons of CO2 emissions that are annually produced throughout
the world, “only” 3.5 percent are artificially generated by human interference, the
so-called anthropogenic CO2 emissions. Of this amount, only 8 to 20 percent (depending
on the region) are caused by passenger car and truck traffic. However, the effects of
the increase in anthropogenic CO2 emissions since the onset of industrialization are
noticeable today.
If one considers the period of 1,000 years before the start of industrialization in the year
1750, only minor global temperature fluctuations can be observed. Since the beginning of
industrialization until today, a measurable increase in temperature of 0.7 degrees Celsius
has been recorded. It is thus essential to limit a further increase caused by anthropogenic
CO2 emissions.
Granted, the CO2 emissions generated by combustion engines in passenger car and
truck traffic are partly significantly lower than the emissions deriving from power generation
(electricity), the processing industry, as well as domestic heating and small-scale
consumers. Nevertheless, the automotive industry is called upon to make a meaningful
contribution to the reduction of CO2 emissions. At the same time, however, individual
mobility should be kept in mind as an important premise of society today and in the future.
As a leading systems supplier for combustion engines, MAHLE embraces this challenge
and contributes to ensuring individual mobility while keeping emissions at the lowest
possible level by developing innovative solutions. The fastest and most cost-effective way
to achieve this is through the quick implementation of consumption-cutting measures
with regard to modern combustion engines. An optimization potential of 30 to 40 percent
can be accomplished in the medium term.
In this respect, combustion engines with innovative CO2 technologies are completely on
par with fully electric vehicles, which will likely derive their electricity from the power plant
mix in the medium term.

Special //

GLOBAL AND ANTHROPOGENIC CO2 EMISSIONS //

GLOBAL CO2 EMISSIONS
TOTAL: 800 BILLION METRIC TONS / Year
41% from oceans
1%	from natural
biomass burning
27% from vegetation
27% from soil
3.5% anthropogenic

ANTHROPOGENIC CO2 EMISSIONS
TOTAL: 29 BILLION METRIC TONS / Year
15%	from anthropogenic
biomass burning
6% from commercial vehicles
5.5% from passenger cars
3% from air traffic
2% from other traffic sources
1% from ships
25% from power generation
23%	from private households /
	 business / trade / services
19.5% from industry
Source: IPPC 2007

Special //

// THE COMBUSTION ENGINE
WITH INNOVATIVE TECHNOLOGIES
FOR REDUCTIONS IN FUEL
CONSUMPTION OFFERS BY FAR
THE LARGEST POTENTIAL FOR
A FA ST, COST-E FF ECTIV E, A ND
SUSTAINABLE CO 2 REDUCTION.
IT IS THE ALTERNATIVE ENGINE
OF CHOICE.

Special //

DIFFERENT POWER TRAIN CONCEPTS //

Conventional power train with
gasoline / diesel CE

Conventional power train with
downsizing CE

Hybrid electric vehicle (HEV)
with CE (parallel hybrid)

HEV with CE as range extender
(serial hybrid)

Battery-electric vehicle (BEV)

Fuel-cell vehicle

CE: combustion engine
Combustion engine with clutch
and transmission
Combustion engine with generator

Battery

Electric motor

Tank

Fuel cell

Differential

COMPARISON OF DRIVE CONCEPTS //
// Apart from the optimization of the combustion engine, particular efforts are currently
devoted to a wide variety of alternative drive concepts. They range from increasing
electric support (hybrid drives) to fully electric vehicles and fuel cells. These concepts all
promise to achieve CO2-free mobility. However, the fact remains that a considerable
amount of CO2 is generated by power generation sources commonly used today and
expectedly also in the medium term. Unless it is possible to produce a significantly greater
proportion of electric power from regenerative sources—foreseeable for the next
decades—the combustion engine will, in the sum of its properties, remain superior to all
alternative drive concepts.

Special //

In comparison to the conventional, naturally aspirated gasoline engine, innovative
downsizing concepts involving direct injection and exhaust gas turbocharging already
offer a saving potential of approximately 25 to 30 percent. This can be obtained with
reasonable extra costs and does not entail any additional environmental impact caused by
power generation. Furthermore, if downsizing concepts are supplemented by hybrid
functions, a saving potential of 35 to 40 percent can be achieved for gasoline engines. The
diesel engine allows for comparable development stages. In a downsized design and in
combination with supercharging and additional hybrid functions, saving potentials of
40 to 45 percent can be realized in large volumes in the short term. If these advanced,
innovative combustion engine concepts were further complemented by integrating a
ten percent admixture of nearly CO2-neutral biofuel of the second generation, they would
be superior to or at least on par with fully electric vehicles with regard to the complete
CO2 chain for many decades.

CO2 REDUCTION POTENTIALS (WELL-TO-WHEEL) //

Basic naturally
aspirated gasoline engine
Gasoline "downsizing" engine
with DI and pressure charging

0%
25–30%

Gasoline “downsizing” engine with DI,
pressure charging, and hybrid functions
Diesel engine with DI and
pressure charging

35– 40%

~30%

Diesel "downsizing" engine with DI
and pressure charging
Diesel "downsizing" engine with DI,
pressure charging, and hybrid functions

~40%

~45%

~80%

Gasoline "downsizing" engine with bioethanol

~90%

Diesel "downsizing" engine with biodiesel

Electric vehicle (global power plant mix)

Electric vehicle (European power plant mix)

42%

50%
DI: direct injection

Special //

A further point to be taken into consideration is the unachievable long-term cost-neutrality
of the electric drive in contrast to the combustion engine due to the extremely high costs
of energy storage. In addition, there are extensive functional disadvantages, for example,
with regard to range and common convenience functions. From today's perspective,
the fully electric vehicle will, therefore, continue to be a pure niche application for small,
short-distance vehicles, which will also only reach market shares in the range of one
percent over the next two decades. For an overall consideration of the future prospects
of fully electric mobility, it is also necessary to take into account the limited raw material
resources for certain magnetic and energy storage materials in countries and regions
with partially fragile political structures.
It should also be considered that in the case of vehicles with fuel-cell drives, a significant
amount of CO2 is released during hydrogen decomposition. Moreover, the volatile
element hydrogen requires time-consuming transportation over long distances. This, too,
is technically demanding and involves considerable additional costs in comparison
to future innovative combustion engines. Last but not least, there is also the question of
whether it will be possible to finance and establish a hydrogen infrastructure comparable
to the existing service station network in the medium term.

BREAKDOWN OF ENERGY SOURCES FOR GLOBAL POWER PRODUCTION //

40% Coal

FO

SS I L F UE L S

7%	Oil
20% Gas
< 1%	Biomass, waste
< 1% Geothermal resources,
		 sun, wind, ocean energy

NO

N-C

O 2 FUE

LS

16%	Nuclear energy
16%	Hydropower
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// MAHLE takes every effort
to significantly reduce
the CO 2 EMISSIONS of the
transportation sector in a
fast and sustainable manner
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02 //
Status report

// MAHLE was hit hard by the global economic crisis triggered by the
developments in the financial sector. In the automotive as well as in the
industrial sector, we partially experienced dramatic declines in sales.
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GLOBAL ECONOMY IN RECESSION //

// The global economic development in the year 2009 was dominated by the
sharpest decline in economic performance since World War II.

In the second half of the previous year, the real
economy was caught in a downward spiral as a
result of the real estate and financial crisis in the
year 2009. It was not before the second halfyear that the downward trend of the global econ
omy came to an end, at least for the moment.
Since then, the global economic performance
has seen a slow recovery, although on a significantly lower level.
This development presented the automotive
industry with its biggest challenge in decades.
The real estate and financial crisis caused great
uncertainty among consumers and led to a significant slow-down in consumption. Due to this
and as a result of the instability of the financial
system on the real economy, the automotive
markets collapsed on an unprecedented scale.
In the year 2009, the global production of passenger cars and light commercial vehicles decreased by 13.1 percent from 66.2 million units
in the previous year to 57.5 million units. There
was a worldwide decline in automobile production,
although its extent varied greatly from region to
region. Production had to be lowered significantly in Europe and North America, whereas
the cutbacks in Asia and South America were
comparably moderate.

The number of passenger cars and light commercial vehicles produced in Europe dramatically
decreased from 20.7 million units to 16.4 million
units (– 20.8 percent), which was largely due to
the sharp fall in automobile exports. However,
the decline in the production of passenger cars
and light commercial vehicles showed a very
uneven distribution across the markets in Western
and Eastern Europe. While production in Western
Europe was more stable, with a decline of
18 percent, production volumes in the Eastern
European plants dropped by 26.6 percent. This
gap was primarily due to the vigorous stimuli
measures adopted by many Western European
governments in order to increase sales levels.
Such incentive programs were mostly lacking in
the Eastern European countries.
The year 2009 saw a further decline in vehicle
production in North America, which had already
decreased massively over the previous year.
The substantial loss of wealth resulting from the
real estate crisis and the heavy debt loads of
many households led to a strong decline in the
purchasing power of U.S. consumers. Owing to
the resulting sales crisis on the North American
automotive market, the production volumes of
passenger cars and light commercial vehicles
were 32.2 percent below the preceding year's
level. The production halts implemented by

Chrysler and General Motors in the context of
the initiation of the Chapter 11 proceedings also
had a negative impact on vehicle production in
the United States. First signs of a stabilization of
sales and, thus, of production volumes, were
only seen in the last months of 2009, although
at a relatively low level. Accordingly, passenger
car and light commercial vehicle sales once
again rose above the previous year's levels during
the fourth quarter.
The South American markets were not completely immune to the downward trend in vehicle
production, but only experienced a moderate
decrease of two percent in total production.
This trend was mainly attributable to the growth
of the Brazilian economy, which was only mar
ginally affected by the economic crisis.
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In contrast, the decline in vehicle production
volumes in the Asia / Pacific region was hardly
noticeable. Individual markets developed positively and sometimes significantly better than
projected. This was particularly obvious in the
case of the extraordinarily dynamic market expansion in China, resulting from a notably increased
demand. Here, production of passenger cars
and light commercial vehicles grew by 50.8
percent. Vehicle production in India reported a
similarly promising development trend with an
increase in production by 16.9 percent to approximately 2.4 million passenger cars and light
commercial vehicles produced. In contrast,
automobile production in Japan once again
faced a substantial decline of 30.5 percent.
Due to these losses—in conjunction with a
less pronounced deterioration in vehicle production in Thailand and South Korea—production
volumes of the Asian manufacturers could ultimately only be maintained at the level of the
preceding year, despite production increases
in China and India.
Even more seriously affected by the global econ
omic crisis were the manufacturers of mediumand heavy-duty commercial vehicles. In the year

2009, commercial vehicle production shrank by
more than a quarter with a decrease from 3.1
million to 2.3 million units. One reason for the
even steeper decline in comparison to passenger
cars and light commercial vehicles can be seen
in the high figures of the previous year. While
the market for passenger cars and light commercial vehicles already decreased in the previous year, there were further gains in production
volumes of commercial vehicles.
The drop in global commercial vehicle production is largely attributable to the development in
Europe. As a result of a sharp decline in demand
on the commercial vehicle markets, production
volumes of medium- and heavy-duty commercial vehicles decreased by almost two thirds
(– 63.1 percent). The crucial factor in this devel
opment was the restrained investment activity in
Europe, which disproportionately affected the
regional manufacturers of commercial vehicles.

construction activities and high energy prices.
The manufacturing locations in the United States
accounted for a substantial part of the decline
in production volumes (– 39.3 percent), while a
significantly smaller portion was attributable to
the sites in Mexico (– 7.7 percent).
In South America, as well, production volumes
were far below the previous year's levels and
decreased by 23.8 percent as a consequence
of the cutbacks in Brazil. Ultimately, the manufacturers in the Asia / Pacific region were also
unable to maintain the previous year's levels.
Here, the production number of medium- and
heavy-duty commercial vehicles only decreased
by 1.5 percent. The main reason for this slight
decline lay in the the production increases in
China, which largely compensated for the ex
tremely marked reductions in production volumes
recorded in both producer countries Japan
(– 46.7 percent) and South Korea (– 22.6 percent).

In North America, production of medium- and
heavy-duty commercial vehicles dropped by
37.1 percent, less sharply than in Europe. However, this market already recorded a considerable
decrease in the previous year due to declining

Worldwide Automobile Production //

Number in 1,000
Business year

2009

2009

2008

2008

Passenger cars
& light comm.
vehicles

Commercial
vehicles
(incl. buses)

Passenger cars
& light comm.
vehicles

Commercial
vehicles
(incl. buses)

America

12,266

453

16,416

673

NAFTA

8,586

283

12,659

450

3,680

170

3,757

223

Asia / Pacific

27,122

1,527

27,393

1,551

Japan

7,642

106

10,999

199

China

11,110

1,039

7,369

863

16,366

325

20,650

881

4,813

77

5,467

206

South America

Europe
Germany
Other countries
Total
Source: CSM, March 2010

1,784

4

1,720

4

57,538

2,309

66,179

3,109
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TOTAL SALES OVERVIEW //

// While the MAHLE Group was able to maintain a sales level of over five billion euros
in the previous year despite the deteriorating economic situation, sales for the year 2009
fell below the four-billion mark.

This harsh downfall is without precedent in the
entire history of the Group to date and clearly
reflects the negative growth of its major markets
in the previous year. As a means of adjustment
to changed market conditions, the formerly
five product lines were grouped into the two
“Engine Systems and Components” and “Filtration
and Engine Peripherals” business units in the
course of the restructuring of the MAHLE Group
in order to realize synergy potentials even in
central functions. The reported sales include
foreign currency exchange rate effects in the
amount of EUR + 40.2 million, which were caused
on the one hand by the operating business
and on the other by the conversion of revenues
generated in foreign currencies into the Group
currency. The breakdown of sales between the
individual regions is shown in the adjoining graph.
The sales development of the business units
and profit centers can be determined from the
figure on page 48.
All regions experienced decreases in sales
compared to the previous year, which were,
however, significantly less marked in South
America and Asia / Pacific than in Europe and
North America. As a result of the developments
outlined above, there was a rise in the share in
total sales of the first two regions mentioned.

Europe
In Europe, the MAHLE Group recorded a decline
in sales of 27.3 percent to EUR 1,960 million.
The Engine Systems and Components business unit saw an extraordinarily steep slump in
sales with nearly 40 percent, mainly reflecting
decreasing sales with products in the commercial
vehicle sector. Further negative impacts were a
shrinking market share of passenger car diesel
engines and declines in the sales of vehicles
in higher price segments. Especially the latter
development is primarily due to the demand in
the lower price ranges, artificially created by
means of national incentive programs to buy
new and more environmentally friendly cars.
The Filtration and Engine Peripherals business
unit also reported a significant decline during
the first months of the year, although first signs
of recovery were observed in all market segments, OEM, OES, and aftermarket in the third
and especially in the fourth quarter. Due to the
differences in the economic condition of individual markets, the business development of the
Aftermarket profit center was characterized by
regional differences. While sales in Western
Europe (including Germany) in some cases
even exceeded the results of the previous year,
sales in Eastern Europe as well as exports to the
Near and Middle East did not reach the previous
year's levels. The other profit centers—with the
exception of the Industrial Filtration profit center—also posted declines in sales. For example,
sales in the Large Engine Components profit
center were only maintained at the previous
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Sales by Regions //

17% North America
14% South America
18% Asia / Pacific
51% Europe
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Development of the business units and Profit centers //
Consolidated sales in million EUR (including inter-company sales at other business units and profit centers)

1,913

2009

2,867

2008

Engine Systems
and Components

1,257

2009

1,450

2008

Filtration and
Engine Peripherals

629

2009

Aftermarket

669

2008

662

2009

755

2008

Other profit centers and
services

Purchasing
INNOVATION
Financial Position
RISK MANAGEMENT
Outlook
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year's level in the area of long-term orders for
large-bore pistons with larger diameters. Sales
in the Motorsports profit center decreased sub
stantially due to changes to the Formula 1 rules
and regulations. Moreover, budget restrictions
and the associated insourcing on the side of
the customers added to the adverse effects
on the sale of MAHLE products. In contrast,
the Industrial Filtration profit center was able
to maintain sales at the previous year's level.
This result, however, was solely attributable to
the initial consolidation of the Amafilter Group,
acquired in 2008, over the whole year. Sales
in the firmly established areas of hydraulic and
automatic filters declined sharply as a result of
the negative business development in plant,
machine, and aggregate construction. Sales of
the Sintered Components profit center also
showed a clear downward trend—in line with
the automotive sector as a whole.
North America
As in the year before, business development of
the MAHLE Group in the North America region
was overshadowed by the crisis of the automotive
industry in the United States. The drop in consolidated sales by 26.6 percent to EUR 644
million was nearly in the same range as in Europe.
While sales in the Engine Systems and Components business unit in North America had already
been deteriorating in the year 2008, the ongoing
economic crisis and the insolvency proceed
ings relating to Chrysler and General Motors
led to a further slide in sales by 35 percent,
adjusted for exchange rate effects. Sales of
engine components for commercial vehicles in
this business unit fell significantly due to the
extremely weak economic conditions in the
market for commercial vehicles. The temporary
production halts initiated by Chrysler and General
Motors in the months of May and June, as a
consequence of poor sales at the beginning of
the year, had a similar effect on the Filtration and
Engine Peripherals business unit. Sales of this
business unit in North America also remained
clearly below the previous year's level, with a
decrease of 28 percent by the end of the year.
In contrast, it was possible to retain sales of the
Aftermarket profit center on the North American
market at the level of the previous year, not least
due to positive exchange rate effects. In the
end, sales of the Small Engine Components
profit center, particularly in the hand-held power

equipment segment, were likewise adversely
affected by the economic situation as a whole
and by the poor condition of the construction
sector, in particular.
South America
In the South America region, the MAHLE Group
saw a decrease in sales of – 17.9 percent to
EUR 543 million, as the deterioration in the general economic conditions already experienced
in the previous year continued in the first half
of the year. For the Engine Systems and Components business unit, the decline in sales of
25.7 percent was less pronounced than in other
regions. Especially the exports to North America
and Europe were adversely affected by the
global economic crisis. In contrast, domestic
demand recovered over the course of the year.
Through acquisitions in the previous year and
market share gains, sales for individual products
even increased in comparison to the previous
year. After several weak months at the beginning
of the year, the Filtration and Engine Peripherals
business unit already managed to regain the sales
levels of the preceding year during the second
quarter, to the point that the previous year's
levels were even exceeded by 18.7 percent. The
Aftermarket profit center, however, was unable
to reach the sales figures of the prior reporting
period. While the local market in Brazil devel
oped on a similar scale as in the year before,
exports—in particular to North America, the
other South American countries, and the Middle
East—did not reach the sales levels of the previous year. On the other hand, sales of sintered
products decreased slightly, although the decline
was less pronounced than in other product ranges.
Positive influences were, on the one hand, the
pleasing condition of the local markets and, on the
other, the sales outside the automotive sector.
Asia / Pacific
Over the course of the previous year, the
Asia / Pacific region was also unable to maintain
its status as one of the growth drivers of
the MAHLE Group. Sales of the MAHLE Group
in this region decreased by 8 percent to
EUR 716 million. This decline in business devel
opment for the whole region became especially
obvious in the Engine Systems and Components business unit, where sales adjusted
for currency exchange rate effects decreased
by 30 percent as compared to the previous

year's value. Sales development in this business unit, however, consistently varied between
the individual countries. While there was a sub
stantial decline in sales in Japan and Thailand,
particularly for commercial vehicle and diesel
engine pistons, sales in China recorded a noticeable increase. This was largely attributable to
passenger car pistons, valves, and the production of connecting rods, which was set up in the
previous year. In contrast, the Filtration and Engine
Peripherals business unit benefited from the
efforts undertaken in the previous year to
strengthen the presence in the region. Notably,
the persistently higher production volumes at
the locations in China, responsible for the quick
recovery of sales in the region, enabled the
maintenance of sales at almost the previous
year's level. Business development of the Aftermarket profit center in the Asia / Pacific region
largely corresponded to the development in the
prior business year. The previous year's level of
sales with products for small engines in China,
however, could not be sustained.
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ENGINE SYSTEMS AND COMPONENTS
BUSINESS UNIT //

Sales and operating profit
The collapse of the automotive industry led to a
massive drop in sales of the Engine Systems
and Components business unit in all regions.
Products for commercial vehicles and for passenger car diesel applications experienced the
highest decline in sales. In contrast, products
for passenger car gasoline engines were affect
ed by this negative development to a lesser
extent, since the market segment of low-price
vehicles benefited most clearly from the national
incentive schemes that were established all
across the world. Following the sudden decline
in sales in the fourth quarter of 2008, there were
still no signs of recovery during the first half of
2009. Sales only showed considerable improvement in the course of the second half-year, but
fell much shorter of the previous years' levels.

Decisive factors for the increase in sales in the
second half-year were the slight recovery in
North America after conclusion of the legal restructuring of Chrysler and General Motors,
the positive market development in Brazil and
some countries of Asia, as well as the slightly
improved business development of the premium
car manufacturers.
Due to lacking contribution margins, the sales
losses resulted in a significant dip in profits. In
order to offset this negative development, ongoing restructuring activities were accelerated,
new measures defined and implemented, and
short-time work introduced wherever possible,
most notably in Europe. The number of temporary
staff and overtime accounts were largely reduced
at the end of 2008 already. In addition, employees

Power cell unit consisting of EvoTec® piston with piston rings and pin, cylinder

Cylinder head (3-cylinder, direct injection) with CamInCam® exhaust camshaft

liner, and connecting rod with bearings.

for variable valve control, water-cooled exhaust manifold, exhaust turbocharger,
and exhaust gas recirculation.
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and executives had to face monetary losses
due to the shortened weekly working hours
and the elimination of variable compensation
components. Furthermore, additional cost-cutting
measures were defined, which primarily led to
the reduction of costs in the indirect cost pool.
The economic crisis also led to a slowdown of
the markets for commodities and therefore to a
reduction in costs, but a significant portion of
these cost savings had to be passed on to customers due to material price change clauses.
As a result of these measures and the recovery
of sales becoming apparent in the second half
of the year, profit improved significantly in the
course of the year.
Capital expenditure and human resources
Capital expenditure on fixed assets primarily
related to restructuring projects, new customer
programs, advanced technologies, and rational
ization measures. In response to the deteriorated
market situation, investments in capacity extension were only made insofar as they concerned
measures that were already initiated in the year
2008. In this way, it was possible to limit the
capital expenditure level, which nevertheless
amounted to 4.5 percent of sales. Investments
in restructuring measures were particularly made
in Mexico with regard to the production of piston
rings, bearings, and cylinder liners. For the
growing Chinese market, further capacities were
added for the production of pistons and connecting rods. Moreover, the equally growing
Indian market required an expansion of capacities
for camshaft production.

The massive decline in sales necessitated substantial adjustments in the area of human resources. Apart from the reduction of flexitime
accounts and temporary staff, short-time work
was introduced in Europe, in particular. Compared
to the start of the downturn in the fall of 2008, a
headcount reduction of approximately 20 percent
was recorded. The most extensive personnel
cuts were seen in the region of South America,
where the number of employees had to be adjusted to low capacity utilization and a production
plant for piston rings was sold in Argentina. In the
United States, several plants were closed and
production transferred to other locations within
the NAFTA region. The plants taking over the
production increased their staff levels, although
to a lesser extent than initially planned as a result of low sales. In the Asia / Pacific region, the
number of employees decreased, most notably
in Japan, Australia, and Thailand. In contrast,
staff levels remained constant in China and India.
In the context of organizational restructuring, em
ployees in China were transferred from the Engine
Systems and Components business unit to
the Small Engine Components profit center. In
Europe, headcount reductions were recorded
at various locations, although the number of
redundancies was smaller than in other regions
due to the application of public short-time work
support systems. In addition, a plant for piston
production in Southern Italy had to be shut
down completely.

Development of Engine Systems
and Components business Unit //

Business year

2009

2008

Business unit

1,913

2,867

Share of Group sales

Consolidated sales*

1,679

2,532

Capital expenditure on fixed assets*

87

266

Production locations

60

66

28,767

34,352

Headcount (as at Dec. 31)
* million EUR
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FILTRATION AND ENGINE PERIPHERALS
BUSINESS UNIT //

Sales and operating profit
In comparison to the previous year, sales development in the Filtration and Engine Peripherals
business unit was characterized by a sharply
deteriorated market environment in all regions.
However, the impact of the effects on the different
regions of the world for the business unit varied
widely in their development over time. While
North America and Europe were affected most
severely by the decreasing vehicle demand, the
regions of Asia and South America recorded
improved sales levels in the second quarter
already, after less favorable months at the beginning of the year. However, the increasingly
positive development in these regions in the
course of the year was not sufficient to offset
the marked global downturn at the beginning of
2009 and the consistently lower sales in North
America over the course of the year. Therefore,

total sales of the business unit in the amount of
EUR 1,257 million remained significantly below
the previous year's figures with – 13.3 percent.
Due to the substantial decline in sales in the
regions of North America and Europe, a sharp
drop in profit could not be avoided, especially in
the first half-year. In conjunction with the persistent
price pressure from customers and restructuring
expenses in the context of measures for the
adjustment to the changed market environment,
the lack of contribution margins resulted in neg
ative effects on profit. These effects could not
be offset even by expanded activities for cost
reduction and process optimization.
Throughout the entire business year, all available
flexible working measures, including short-time
work, were used to ensure the prompt adjustment

of costs in every area to the current market
situation. The measures for the adjustment of
capacities to reduced market demand initiated
in 2008 were moved forward in time and further
extended over the year 2009. In Europe, it was
thus possible to complete the consolidation of
sites in Great Britain and France with the cen
tralization of manufacturing and administrative
functions in the remaining locations. In line with
the accelerated closure plans, production was
terminated at the site in Salisbury / Great Britain,
as early as in April, and the plant of the French
subsidiary in Persan was closed by the end of
July. Consolidated manufacturing operations at
the remaining site in Seboncourt / France commenced after the relocation of production in
September. The restructuring project in Mexico
was completed according to an accelerated
schedule with the closure of the site in Puebla

Complete air intake system, including intake air passage, filter, intake module, parallel

Oil filter module with heat exchanger, heat exchanger bypass valve,

arrangement of an exhaust gas turbocharger, charge air lines including charge air

filter bypass valve, non-return valve, oil mist separator with pressure regulating

cooler, sound generator, and cylinder head cover with integrated oil mist separation.

valve, sensors, and optional fuel heat exchanger.
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through the relocation of manufacturing lines to
the site in Santa Catarina, near Monterrey. As a
result, operations were resumed again in Santa
Catarina as early as August. Also at the Canadian
location in Tilbury, further structural adjustments
in the form of staff reduction were implemented
as a means to adapt to the aggravated market
conditions.
This enabled MAHLE to reach some major mile
stones with regard to the adjustment of capacities
in Europe and North America to the changed
market situation. The optimization of the production network is pursued in a purposeful
manner. Moreover, the former two Air Management Systems and Liquid Management Systems product lines were integrated into a new
Filtration and Engine Peripherals business unit at
the middle of the year, as part of the restructuring
of the MAHLE Group, to allow for a streamlining
of administrative structures also in these areas.
The already implemented restructuring activities
in Europe and North America and the positive
development in South America and Asia significantly lifted the profit of the business unit already
in the second half of the year.
Capital expenditure and human resources
With EUR 55 million and a proportion in sales of
4.4 percent, capital expenditure of the business
unit focused on project-specific facilities, tools,
and equipment for new and existing customer
projects. A further focus of capital expenditure
was on Asia, where investments were made in
specific customer projects and building expansions. In Europe, only disproportionate investments were made due to the stagnating Western
European markets. The major part of these investments was used for the plant in St. Michael/ Austria;
the investments largely went toward equipment
for the manufacture of new products in the start
up phase. In addition, investments were made
toward process optimization in production and
logistics. The expansion of our activities in Mexico
constituted the focus of capital expenditure in
North America, where apart from investments
in newly initiated customer programs, the plant in

Santa Catarina was extended in order to facilitate
the integration of product programs from the
rest of the NAFTA region in the context of the
optimization of the production network in North
America.
The number of employees in the Filtration and
Engine Peripherals business unit decreased in
comparison to the previous year. The adjustment to the decrease in demand in these regions
was, however, performed with a certain delay.
Based on the development of the regional markets,
a large part of the overall reduction in the number
of employees by 553 to a headcount of 7,600
occurred in Europe and North America. Apart
from the reductions associated with the consolidations in Great Britain and France, further
staff level cuts were likewise necessary at other
locations in Europe for the purpose of market
adjustment. An increase in headcount was only
recorded at the Eastern European location in
Turkey, based on the fact that a number of production startups were realized. In North America,
all sites were affected by personnel reductions
in response to the difficult market environment.
In contrast, there was a further increase in the
share of employees working in Asian countries.
This fact also reflects the importance of this
growth region. By the end of the reporting year,
the business unit employed 35.3 percent of its
total number of employees in Asia.

Development of Filtration and
Engine Peripherals Business Unit //

Business year

2009

2008

Business unit

1,257

1,450

Share of Group sales

Consolidated sales*

1,131

1,304

Capital expenditure on fixed assets*

55

85

Production locations

27

31

7,600

8,153

Headcount (as at Dec. 31)
* million EUR
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AFTERMARKET PROFIT CENTER //

Sales and operating profit
Sales of the Aftermarket profit center failed to
reach the previous year's level. The impacts of
the recessionary developments in the major
export markets became particularly visible during
the first quarter of the year, and an increase in
sales to the previous year's level could only be
seen in the course of the second quarter. More
over, exchange rate shifts led to a decline in
sales reported in Group currency. Despite the
difficult general conditions, the development in
the free trade business remained stable in large
parts of the global sales markets—especially in
the markets of Western Europe, the main South
American market Brazil, and Asia. The effects of
the persistently ambiguous situation in the U.S.
market could partly be offset through the intensification of sales activities in Mexico and the
transfer of assembly lines from the United States
to Mexico. However, the export business to
other countries of the world was markedly weaker
than in the previous year. Apart from the decreasing
demand in the commercial vehicle segment,
the uncertainty of the foreign exchange markets
and the credit system resulted in the fact that
the sales figures of the previous year could not be
reached in the major markets of Eastern Europe
and in the Near and Middle East.
Operating profit was adversely impacted by
currency effects as well as by the partial decline in
the export business of some Aftermarket locations
and the associated lower contribution margins.
Furthermore, the operating result includes structural measures of individual warehouse and
logistics sites. These effects, however, could
not be fully compensated for by additional costcutting measures and cost savings in all areas.
The measures for the reorganization of site
structures that had already been adopted in the
prior business year led to a noticeable improvement of the profit situation in North America. In
contrast, the European business showed a
considerably weaker development than in the
previous year, which was partly due to operation
al weaknesses. The positive business trend in
the German aftermarket as well as the consistently robust development in Brazil had an

Product selection of the
MAHLE Aftermarket product portfolio.

overall stabilizing effect. In the business year
2010, the focus will be placed on further measures
aimed at a more efficient design of business
processes in logistics, administration, and sales.
Capital expenditure and human resources
Apart from the restructuring of the logistics
centers in the United States, main areas of
investment in the business year 2009 were
the establishment of a new logistics center in
Lerma /  Mexico as well as measures for the
structural improvement and optimization of
processes at the central warehouse and logistics
site in Germany. Moreover, investments were
primarily made in the replacement acquisitions
of individual warehouse sites. The number of
employees in the local units had to be adjusted
to business performance, which mainly affected
the locations in the United States.

Development of
Aftermarket Profit Center //

Business year

2009

2008

Profit center

629

669

Share of Group sales

627

665

4

9

Consolidated sales*

Capital expenditure on fixed assets*
Locations
Headcount (as at Dec. 31)
* million EUR

12

14

1,437

1,512
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INDUSTRIAL ENGINE COMPONENTS //
SMALL ENGINE COMPONENTS PROFIT CENTER //
Sales and operating profit
The sales of the Small Engine Components
profit center amounted to EUR 88 million, which
fell well short of the previous year's level as the
decline in the market for hand-held motor
equipment and recreational vehicles was comparable to the decreases experienced in the
automotive sector. In line with the reduction in
sales, a clear loss was recorded at the end of
the year. One of the contributing factors was the
increasingly unprofitable business of MAHLE
König with recreational equipment. In Europe,
capacities were adjusted in accordance with
the new market situation, and the restructuring
processes already initiated in the previous year
were continued.
At the Chongqing / China location, operations
were focused on the production of parts for
small engines. In this context, the production
Left: air-cooled motorcycle cylinder for V2 engine,
including piston. Right: new generation of 2-cycle
cylinders for professional chainsaws, including lost
sand core.

LARGE ENGINE COMPONENTS PROFIT CENTER //
Sales and operating profit
In the business year 2009, the Large Engine
Components profit center was not able to sustain
the positive sales development as displayed in
the previous years. The result was a reduction
in sales to EUR 89 million. While sales of pistons
for high-speed engines with a bore diameter of
up to 270 mm already displayed a marked reduction at the beginning of the year, the sales
for medium-speed engines was still able to
maintain the previous year's level until the second
half of the year. A downturn in sales was, however, also recorded in this area in the further
course of the year. This reduction in sales neg
atively affected the profit level in comparison to
the previous year, even though reduced working
hours were introduced at the earliest possible
opportunity.

Capital expenditure and human resources
In keeping with investment projects planned
well in advance, the same capital expenditure
level was retained in 2009 as in the previous
year. The key areas were capacity extensions
for the production of composite pistons with a
diameter greater than 200 mm. Despite the current
decline in sales, this market sector will provide
additional growth potential in the medium term.
The current order situation, the reduction of flexitime accounts, and short-time work have enabled
the staffing levels to be kept at the previous
year's level.

Power cell unit of a Caterpillar M43 engine with
centrally screwed MAHLE FERROCOMP® piston;
cylinder diameter of 430 mm, 1,000 kW per cylinder.

of pistons for passenger car and commercial
vehicle engines was transferred to other locations.
Through this concentrated focus, the important
Chinese market for small engine components
can be better penetrated.
Capital expenditure and human resources
The capital expenditure level for 2009 was well
below the previous year's value. A major proportion was allocated to tools for new customer
projects. Investments were made to improve
the production process in order to increase
competitiveness. As a result of the decline in
sales, it was necessary to carry out an adjustment
to the staffing level in Rankweil / Austria, while
the plant in Germany mainly resorted to shorttime work to adapt to the capacity requirements
at hand. The headcount amounted to 1,269 at
the end of 2009.
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MOTORSPORTS PROFIT CENTER //
Sales and operating profit
The Motorsports profit center recorded sales of
EUR 36 million, which did not match the sales
levels of the previous years. The sales of Formula 1
pistons and engine components were once
again regressive for the second year in a row,
mainly due to changed rules and regulations. In
addition, the demand for mass-produced highperformance road vehicles collapsed as a result
of the economic crisis. Due to the reduction in
employment, it was necessary to introduce restructuring measures, which had a negative effect
on this year's financial results. Another negative
factor that affected the results of the profit center
in addition to the reduction in sales was the
adapted product mix.

Capital expenditure and human resources
Capital expenditure was dramatically reduced in
2009. Besides improvements in processing to
meet the market requirements for the innovative
motorsport business, investments were made
toward the expansion of the product portfolio, in
particular. The number of employees in Germany
remained constant by reducing flexitime accounts and short-time work to compensate for
the slowdown of business operations. Layoffs
were, however, necessary at the plant in Great
Britain. Personnel development was further
promoted in order to be able to continuously
satisfy the high qualifications and flexibility requirements demanded in motorsport.

Aluminum and steel pistons with different functional coatings for various
racing series and GT vehicles, Nikasil® cylinder liners made of aluminum and
steel, high-performance steel connecting rods, piston pins with different
surface coatings, compression and oil control rings, lightweight valves, and
valve seat inserts.

SINTERED COMPONENTS PROFIT CENTER //
Sales and operating profit
The Sintered Components profit center was
newly established as part of the reorganization
of the MAHLE Group in the business year 2009.
At the locations in Grenchen / Switzerland and
Indaiatuba / Brazil, products are developed and
manufactured for the automotive sector and
other industrial fields. The formation of a separate
profit center enables a better coordination and
concentration of business and development
activities in order to achieve more efficient market
adaptation. The primary products of the profit
center include turbocharger components, compressor and pump parts, as well as shift forks.
Sales from both plants were also affected by
the economic crisis in 2009 and declined to a
total value of EUR 76 million. On the contrary,
operating profit improved in comparison to the

previous year, due to the implemented rationalization measures. Extensive improvement measures
were initiated at the plant in Switzerland and the
production of sintered products from other locations was centralized there.
Capital expenditure and human resources
Capital expenditure in 2009 was significantly
reduced as a result of the downturn in sales.
Part of the capital expenditure was allocated to
the measures for the consolidation of the sintered
components business. The headcount was 702
at the end of the year, representing a slight reduction based on a slowdown of operations.

Powder-metallurgical components for oil, fuel, and
vacuum pumps.
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INDUSTRIAL FILTRATION PROFIT CENTER //

Product selection of hydraulic elements,
dedusting elements, and filter elements for the

Sales and operating profit
The Industrial Filtration profit center achieved
sales of EUR 140 million in the business year
2009. Although the traditional activities in the
areas of mechanical engineering and plant
construction, automotive industry, and marine
technology suffered a sharp decline as a result
of the economic crisis, sales generated by
the new companies, apart from the plants in
Lochem and Alkmaar / Netherlands remained
stable. A major stabilizing effect was provided
by the systems business for the petrochemical
industry and power plant engineering, as well
as the sales of filter elements and spare parts
for the entire processing industry. After several
difficult months at the beginning of the year, the
order situation for the Industrial Filtration profit
center improved also in other customer areas
throughout the course of the year. Contributing
factors were specifically targeted sales activities
with a significantly increased market presence
as well as consistent innovation management.
The overall declining sales development within
the Group as well as the expenses incurred by
the reorganization of the plants in the Netherlands

process industry.

and the lead plant in Öhringen / Germany still led,
for the first time, to a negative operating result
for the profit center.
Capital expenditure and human resources
The plant in Nowata, Oklahoma / USA was expanded as previously planned, which included the
necessary modernizations required for process
optimization. Further key areas of investment
were the modernization of the production facilities in Öhringen / Germany as well as the devel
opment and completion of test installations for
the processing of ballast water on ships in
Hamburg / Germany. The certification process for
these installations is proceeding according to
plan and is expected to be completed by the
first quarter of 2010. In addition, new products
were introduced in the areas of industrial parts
cleaning, wind energy, power plant engineering,
and the food industry. The number of employees
grew slightly, in comparison to the previous year,
to a total of 979. The increase in staffing levels
resulting from the initial consolidation of the
sales offices in Strakonice / Czech Republic and
Monheim / Germany were offset by staff cuts at
the other locations.

ENGINEERING SERVICES
PROFIT CENTER //
Sales and operating profit
The Engineering Services profit center experienced
a downturn in consolidated sales of approximately
40 percent to EUR 24 million in comparison to
the previous year, mainly due to the very difficult
market situation and the loss of an important
large-scale customer project. Numerous other
customers stopped their engine programs or
postponed startups of new engines. An additional
factor was that many companies carried out
their own projects during this year, rather than
following the outsourcing trend of the previous
years. However, a marked increase in sales for
the North American market is expected in 2010,
especially due to license revenues in the Test
Systems field. The key development areas of
our European customers mainly included downsizing measures, reductions in fuel consumption
and CO2 emissions of engines, as well as the

adjustment to alternative fuels. It has still been
possible to extend the customer base, even in
view of the difficult market situation. The profit
levels of the previous year could, however, not
be maintained, mainly due to the massive reduction in sales.
Capital expenditure and human resources
In 2009, a large proportion of investments was
dedicated to replacement purchases and further
quality and efficiency improvements in the testing
areas, in order to comply with increasing customer
requirements. The number of employees had to
be reduced by 28.4 percent as a direct result of
the order situation, which also affected on-site
engineers working for the customers. Special
attention was paid to the adaptation of staffing
levels in order to prevent the potential loss of
core competencies at MAHLE Powertrain.

Profit Centers:
Small Engine Components, Large Engine Components,
Motorsports, Sintered Components, Industrial Filtration,
Engineering Services, and others.

Development of all Profit Centers
(except Aftermarket) //

Business year

2009

2008

All profit centers

662

755

Share of Group sales

427

513

26

53

Consolidated sales*

Capital expenditure on fixed assets*
Production locations
Headcount (as at Dec. 31)
* million. EUR

23

21

5,685

5,245
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ECONOMIC CRISIS SHAPES
THE PROCUREMENT MARKET //
// The effects of the global economic crisis presented Purchasing
with enormous challenges in the business year 2009.

The prices in the procurement market for almost
all of the essential material groups for MAHLE
were, in fact, reduced drastically in the first half
of the year. This led to a temporary decrease in
prices for raw materials such as aluminum, nickel,
and copper, as well as steel and scrap, to the
levels of the statistical averages of the previous
years. Synthetic resin also recorded a price
reduction in the first half of the year, mainly due
to the weakened crude oil price and associated
crude oil derivatives. The MAHLE Group profited
from these price declines only to a limited degree. On the one hand, hedging transactions
had already been undertaken at a high level in
2008 in the area of listed commodities for respec
tive amounts in the business year 2009, which
were not subject to agreed customer prices.
On the other hand, as a result of the surprisingly
strong reductions in the requirements of our
customers toward the end of the year 2008,
many delivery calloffs could no longer be accommodated short-term, but rather had to be
postponed. Consequently, agreed quantities
that had already been ordered in the previous
business year had to be purchased. Due to this
fact, MAHLE was partly obliged to purchase
supplies originally planned for 2008 in the year
2009 at relatively high prices, which resulted in
negative effects on the Group's profit situation.
A buildup in the stock levels throughout the
whole supply chain was the result of these abrupt
reductions in volume. The reduction of stocks
became a focal point of procurement operations in the first half of the year. Increased capacity
and stock adjustments of many market participants subsequently led to a price increase in the
procurement market in the second half of the
business year 2009. Substantial price increases
were particularly noticeable for aluminum, copper,

steel, and synthetic resin, even though Pur
chasing was able to mitigate the effects by introducing appropriate measures.
The diminishing volumes and the associated
overcapacities contributed to a deterioration in
the financial status of some suppliers, which
partially also led to supplier insolvency and
shortfalls in supplies. Supplies could still be
comprehensively secured by promptly intro
duced countermeasures and preventative risk
management without disrupting production and
customer deliveries. However, these measures
were accompanied by higher expenditure and
enormous cost allocations, partly due to aboveaverage price demands. An integral part of
MAHLE's risk management policy is based on
always remaining independent from individual
suppliers. For this reason, efforts have been put
forth to develop a wide base of qualified, competitive suppliers who are able to deliver the
complete range of materials and components
and are available for all MAHLE locations. A
further success factor is global contract man
agement, which reduces MAHLE's exposure to
various risks.
Central Purchasing was also affected by the reorganization carried out in the MAHLE Group as
a consequence of the economic crisis. In order
to increase its efficiency, Purchasing was divided
and integrated into the Engine Systems and
Components as well as Filtration and Engine
Peripherals business units.
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INNOVATION LEADER DESPITE
DIFFICULT CONDITIONS //
// Despite the economic crisis, the MAHLE Group was able to fortify its position as a
technology leader regarding all aspects of the internal combustion engine.

MAHLE gives top priority to research and advanced engineering, in particular, in order to
guarantee future innovations, even in times of
extremely weak market conditions.
In spite of the fact that media coverage and
marketing activities of some OE manufacturers
have created the impression that fully electric
and hybrid engines will shortly gain significant
market shares, the leading role of the internal
combustion engine will still remain strong in the
upcoming decades. While electric and hybrid
vehicles are conceivable for individual transport
in urban areas, the internal combustion engine
will retain its dominating role as a drive source of
all-round passenger cars for normal distance
requirements, commercial vehicles such as
trucks or construction machines, ships, or stationary power sets.
As it is expected that over 90 percent of all new
vehicles produced will still be powered by internal
combustion engines over the next 20 years, its
further optimization is indispensable. At MAHLE,
around 3,000 engineers in 8 research and
development centers are working to meet this
challenge. The development of innovative prod
ucts and processes mostly focuses on the
concepts for downsizing engines, i.e., turbocharged engines with reduced displacement.
The solutions developed to date have shown
that it is possible to reduce consumption by
over 30 percent by reducing the weight and
minimizing charge exchange and friction losses.
However, the components utilized in down
sizing engines must be able to withstand the
considerably higher operational demands as
compared to components of conventional, naturally aspirated engines with similar perfor-

mance. This can be attributed to increased
mechanical and thermal loads due to the use
of single- or multistage turbocharging combined
with exhaust gas recirculation systems. A prerequisite for the development of engine components is the development of new processing
innovations for construction, material technology,
and production technology. In this regard, a
cost-optimized overall concept must always be
kept in mind.
The unique electric wastegate actuator for exhaust
gas turbochargers, combining high adjustment
rates with precision controlling, represents a expressly innovative solution. A noticeable reduction
in fuel consumption is achieved by optimizing the
thermal management rating of the whole engine
cooling concept.
Further potential for emission reductions is offered
by minimizing the charge exchange losses. The
duration and timing of the valve opening can be
controlled by utilizing the CamInCam® principle
for variable control of the valve train, which
enables the variation of the engine's air supply.
This opens up the opportunity to minimize
charge exchange losses and to increase the
engine torque and performance by around ten
percent. Furthermore, by utilizing a CamInCam®
camshaft on the exhaust side, it is possible to
achieve engine characteristics with a view to
responsiveness under full load that makes multistage turbocharging expendable.
Another focal point within MAHLE's research
efforts is the reduction of frictional loss and the
drive power of the auxiliary aggregates and engine accessories by minimizing the weight and
the resulting acting forces. The pumping performance of, for example, the coolant, oil, and

auxiliary aggregate pumps influences the fuel consumption to a significant degree. By introducing
controlled pumps, such as the innovative MAHLE
pendulum-slider oil pump, it is possible to achieve
noticeable reductions in consumption.
The turbocharger technologies developed in cooperation with our partner Bosch, as part of our
joint venture Bosch Mahle Turbo Systems, have
already led to numerous large orders for gasoline
engines and diesel engines for passenger cars.
The preproduction phase will commence, as
planned, in the course of the next business year.
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Decrease in balance sheet total in the year
of the crisis 2009 //
// The MAHLE Group's balance sheet total showed a year-on-year decrease by
EUR 381 million to EUR 3,526 million. The development of the most significant balance
sheet items on the assets and liabilities sides in comparison to the previous year
is shown in the adjoining graph.

The decline in fixed assets over the last business
year was primarily attributable to depreciation,
as, on the one hand, no acquisitions were
made except for the takeover of the automotive
engine cooling business of KTM. On the other
hand, MAHLE refrained from expansion investments due to the critical situation on the automotive markets, resulting in a marked drop in
fixed asset investments as compared to the
previous year. The mainly planned value adjustments on the Group's goodwill led to a reduction
in intangible fixed assets.

On the liabilities side of the balance sheet, equity
decreased by EUR 354.4 million to EUR 1,156.9
million due to the distinctly negative year-end
result. This development also includes exchange
rate effects arising from the conversion of trans
actions in foreign currencies, which amounted
to EUR 39.7 million and led to an increase in
equity. Accruals remained relatively stable. In
this regard, the necessary increase in accruals
for severance agreements and other personnelrelated obligations was offset by a decrease in
accruals for taxes payable and possible losses.

As a result of various effective measures taken to
reduce working capital, the proportion of current
assets in the balance sheet total decreased
from 50.5 to 48.8 percent. Inventories, in particular, were largely adjusted to weak sales levels
and dropped by EUR 184 million in comparison
to the previous year. The receivables declined,
as well, which led to a decrease in the volume
of factored receivables as part of the assetbacked security program (ABS). In contrast, the
balance sheet item of marketable securities and
cash on hand and at banks remained stable as
a consequence of the increasing importance of
the availability of liquid funds.

Payables and other liabilities remained almost
unchanged compared to the previous year. Due
to the increasing financial requirements, liabilities
to banks rose by EUR 71.4 million. In contrast,
there was a decrease in the MAHLE Group's
trade payables by EUR 98.6 million owing to
lower sales and the related smaller volume of
orders with suppliers.

Drop in sales countered
For the business year 2009, the MAHLE Group
recorded significant losses from ordinary business
activities resulting from a drop in sales volume
of 22.9 percent and in total operating performance by 24.7 percent. This was largely due to
the very poor conditions in nearly all of the
Group's major markets during the first half-year.
As a result of fixed-cost effects, such as depreciation and residual overhead costs incurred
with regard to personnel expenses in the context
of necessary capacity adjustments, the production expense ratio rose to 82.8 percent of total
sales. Sales, general administration, as well as
research and development expenses were cut
by EUR 108.5 million, i.e., 12.8 percent. This
meant an increase of the relative share in total
sales attributable to the indirect Group functions
on the basis of the generally weak sales volumes.
Over the course of the year, expenses were
adjusted to the notably lower required capacities.
To this end, use was made of staff reduction,
reduction of flextime accounts, and governmentsupported measures for working time reduction.
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Balance Sheet Structure of the Mahle Group //

Fixed assets

Assets

Equity and liabilities

million EUR

million EUR

3,907.4

3,526.0

3,526.0

3,907.4

1,920.4

1,792.8

1,156.9

1,511.2

Equity

1,098.5

1,109.6

Accruals

Payables and
other liabilities

Inventories

759.7

575.6

Receivables and
other assets

1,227.3

1,157.6

1,270.6

1,286.6

2008

2009

2009

2008
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As a result of the restructuring measures agreed
on this year, expenses for additional personnelrelated accruals increased, particularly for severance agreements and other obligations. These
had a strong impact on the reported extraordinary
result in the year 2009 of EUR –150.4 million.
Due to the necessary devaluation of active deferred
tax assets, no considerable decrease in the
Group's tax expenditure could be seen despite
the significantly lower tax payments from income
and earnings.

Borrowing and repayment
almost balanced
The unfavorable development of the economic
environment did not allow the MAHLE Group to
finance all capital requirements for investments
through cash flow from ordinary operations.
This was primarily due to the negative result for
the period. These liabilities, however, were
compensated for by a considerable reduction in
working capital—particularly inventories—resulting
in a positive cash flow from operating activities
in the amount of EUR 141.3 million. Cash flows
from investment activities decreased to nearly
a third of the previous year's level, which can
primarily be traced back to the great restraint
with regard to capital expenditure and to the
extremely low payments for the acquisition of
businesses.

As a result of the already mentioned lacking
necessity to finance high capital expenditure or
sizable company acquisitions, borrowings in
the amount of EUR 600.2 million almost corresponded to repayments of credit facilities of
EUR 574.2 million. Thus, in the business year
2009, the MAHLE Group almost saw no need
to raise additional credit facilities—despite the
necessity for debt rescheduling and new loans
during the year. This led to a cash flow from
financing activities of only EUR +24 million. In
addition, exchange rate effects of EUR 40 million
had a positive impact, yielding an increase in
cash funds, which lead in the result to a rise by
EUR 15.3 million as compared to the previous
year's balance sheet date.

Income Statement of the Mahle Group //

Figures in million EUR
Business year
Sales

2009
3,864.0

2008
5,013.7

– 3,199.9

82.8%

– 4,035.3

80.5%

664.1

17.2%

978.4

19.5%

Selling expenses and general administrative expenses

– 493.5

12.8%

– 562.7

11.2%

Research and development expenses

– 246.5

6.4%

– 285.9

5.7%

Cost of sales
Gross profit on sales

– 8.2

0.2%

39.0

0.8%

Income before financial results

– 84.1

2.2%

168.8

3.4%

Financial results

– 80.6

2.1%

– 83.5

1.7%

Income from ordinary business activities

– 164.7

4.3%

85.3

1.7%

Extraordinary expenses and income

– 150.4

3.9%

0.0

0.0%

– 64.2

1.7%

– 63.5

1.3%

– 379.3

9.8%

21.8

0.4%

Other operating income and expenses

Taxes
Net income/loss
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RISK MANAGEMENT //

// As a globally active company, the MAHLE Group is confronted with a variety of risks.
Across the Group, the established risk management system takes into account the current
legal, corporate, and customer requirements and is subject to ongoing development.

Based on inspection plans that change every
year, the viability of the risk management system
is checked regularly by means of a global internal audit. The MAHLE Group's risk management
is characterized by the following main aspects:
n	The

identification of opportunities and risks
at an early stage is ensured by systematic
monitoring of market and technology trends.
Information from these analyses is used in
decision making on future business segments and new production processes. The
measures taken are described in the strategic
or yearly corporate planning and their implementation is monitored in the monthly man
agement reporting.

n	Potential

operational risks are counteracted
by means of safety standards, optimized
production processes, and high quality
standards. MAHLE is audited and certified in
accordance with all major external standards
and specifications, and is thus subjected to
substantial external checks that limit risks.
Possible damages and resulting plant failures,
as well as other damage events and liability
risks are covered to an economically prudent
degree by means of insurance policies.

n	W ith

continuous strengthening of the inter
national orientation and with a diversified
customer portfolio, the MAHLE Group is aiming
to achieve optimal dispersion of regional
market and customer risks. Risks in the form
of unexpected supply bottlenecks and/or price
increases in purchasing are counteracted by
means of regular supplier evaluations, use of
alternative raw material sources and materials,
preservation of supplier independence, and
hedging transactions.

n	Currency

risks are identified through a Groupwide planning and reporting system. The risks
are counteracted by means of hedging activities
in accordance with uniform Group principles.
The use of derivative financial instruments is
necessarily linked to the existence of an
operational underlying transaction. Any liquidity
risk is minimized by means of systematic
Group-wide finance management. After conducting value-at-risk analyses, the interestrate risk is low.

n	The

risk of losing employees in strategically
important corporate positions is counter
acted by means of performance-related remuneration systems, an employee- and goaloriented leadership style, modern pension
schemes, and numerous advanced training
activities. Creating a positive and open work
ing atmosphere and allowing a wide scope
for individual creativity strengthens the employees' loyalty to the company.

n	In

the area of information technology, security
technologies protect against unauthorized
access to data or misuse of data by internal
and external parties. Server and storage systems allow data to be recovered at short notice
in emergency and crisis situations. The defined
security standards are not only geared toward
the technical specifications of the hardware
and software, but also include functional security structures and organizational provisions.

For the 2009 business year, the auditors have
analyzed the internal accounting-based control
system as part of the audit of the consolidated
financial statements and have raised no objections.
The rules of the German Corporate Governance
Code have also been implemented insofar as
they apply to the MAHLE Group, as a company
owned by foundation.
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OUTLOOK //

// Recent projections by the International Monetary Fund indicate a global economic
growth of 3.9 percent for the business year 2010.

Cause for optimism can be found in the fact
that the forecasts have significantly improved
in comparison to the estimates in the first half of
2009. The main stimuli for this global economic
growth are unlikely to come from the triad markets,
but rather from countries displaying promising
development trends in the economic regions of
Asia and South America. Negative economic
effects, however, could potentially lead to a rise
in the prices for raw materials and crude oil over
the coming year.
The economic region of Europe is expected to
only experience a slight economic growth, since
the agreed-upon measures in many countries
will expire and the implementation of further incentive programs seems rather unlikely in view
of the heavily rising national debts. On the one
hand, the strong export orientation could promote
growth, whereby some of the European countries—Germany in particular—would benefit from
a sustained recovery of the global economy. On
the other hand, an increase in unemployment
rates must be expected in many countries for
the coming year, yielding negative effects on
domestic consumption, which has remained
relatively stable so far. In North America, a
slightly higher growth can be anticipated than in
Europe. The leading economies in South America
have already recovered this year from the global
economic crisis at a relatively fast rate and will
thus remain the major drivers of global growth in
the coming year. In this regard, Brazil will most
likely continue to take the lead. Certain Asian
countries, especially China and India, with their
strong growth rates, will make an even more
significant contribution to global economic
growth, as well.

The year 2010 will once again put the whole
automotive industry under severe stress. There
is no reason to assume that sales figures can
be reached on the world market in the year
2010 that will come even close to those of the
years 2007 / 2008. The major passenger car
markets, however, show a certain degree of
stabilization, which makes a significant increase
as compared to the year 2009 seem likely.
Current forecasts predict a worldwide growth in
vehicle production of more than eleven percent
in the year 2010. Manufacturers of medium- and
heavy-duty commercial vehicles are expecting
similarly high growth rates.
Only a slight increase in production volumes
can be expected in the passenger car markets
of Western Europe, since most of the national
incentive schemes launched during the past
business year aimed at encouraging the
purchase of new vehicles have already expired.
Moreover, the initiated measures have led to
pronounced structural changes—due to the fact
that the benefits received from the programs
varied widely among the individual manufacturers
and brands. These structural changes are,
however, short-lived and will most likely be at
least partially reversed in the course of the next
year. Despite an expected significant decline of
the domestic market, German passenger car
production will only experience a moderate decrease in the year 2010 due to an anticipated
stability of exports. It can also be assumed that
the generally low inventories throughout the
world will have a positive impact on production
opportunities. With regard to the U.S. market,
where inventory reductions were especially intense, double-digit growth in the number of
units produced is projected for the year 2010.
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Potential for opportunities can be seen in connection with the manufacturers Chrysler and
General Motors, which were restructured over
the past year in insolvency proceedings. The
financial situation of these two manufacturers
has significantly improved through arrangements
with creditors. In addition, these companies are
currently undertaking a fundamental overhaul of
their model range structure. Moreover, it can be
expected that favorable stimuli will be generated
in the Asian markets. This is especially true for
the Chinese market, which will most likely see
considerable growth again in the coming year.
In view of the cautiously optimistic forecasts for
the total market, the MAHLE Group anticipates
a moderate growth in sales for the year 2010,
which will primarily be driven by the positive
developments in the South American and Asian
markets. It is further anticipated that the relative
gain in market share in important markets by
German manufacturers will also have a positive
effect. For example, almost every second new

car sold in Western Europe was manufactured
by German group brands. The German manufacturers were also able to increase their market
shares in the year 2009, both in the United States
and South America, by one percentage point
each. These trends are likely to continue over
the next year, most notably in North America.

In the second half-year, flexible instruments will
be used that are adjusted to the volume of orders
to allow for a rapid response on the cost side.
The measures for the structural adjustment at
several European locations agreed upon in the
course of the year 2009 will be implemented
according to plan.

Furthermore, the MAHLE Group expects a significant improvement in the results and a return to
positive earnings during the next year. A significant role in this regard will be played by the
positive effects on profits achieved through restructuring measures and capacity adjustments,
which were carried out over the year under report
with great consistency. In the next year, as well,
measures for temporary capacity adjustment will
be necessary to adapt the cost structures to the
demand situation. In this context, it has already
been decided that the instrument of short-time
work will continue to be used in Germany in the
year 2010 during the first two quarters.

The acquisition of a majority stake of 60 percent
in Behr Industry in February 2010, which occurred
after the balance sheet date, is an event of
particular importance for MAHLE. Behr Industry
is a manufacturer of cooling and air-conditioning
products for the industrial and off-road vehicle
sectors, which ideally supplement the existing
product portfolio of the MAHLE Group in the areas
of industrial filtration and large engines. This
acquisition significantly strengthens the presence
of the MAHLE Group in these markets, thereby
increasing the customers' perception of the
company as a systems supplier with an extensive
range of solutions.

Worldwide Automobile Production //

Number in 1,000
Business year

2010

2010

2009

2009

Passenger cars
& light comm.
vehicles

Commercial
vehicles
(incl. buses)

Passenger cars
& light comm.
vehicles

Commercial
vehicles
(incl. buses)

America

14,968

522

12,266

453

NAFTA

10,911

328

8,586

283

4,057

194

3,680

170

Asia / Pacific

30,759

1,710

27,122

1,527

Japan

8,632

161

7,642

106

South America

China
Europe
Germany
Other countries
Total
Source: CSM, March 2010

12,407

1,113

11,110

1,039

16,514

367

16,366

325

4,596

87

4,813

77

1,897

4

1,784

4

64,138

2,603

57,538

2,309
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// We had to respond to the
global economic development—
a s a technology leader,
MAHLE is actively engaged
in the reduction of CO 2
em i s s i o n s f r o m m o d e r n
combustion engines
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03 //

Consolidated Financial Statements

// The figures tell the story: In the year under report, we suffered
an operating loss. CO2 emissions, however, can be reduced in the medium
term by 30 to 40 percent through the use of our technologies. Even in
difficult times, we never lose sight of our innovation goals and constantly
strive for their implementation.
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BALANCE SHEET OF THE MAHLE GROUP //
as at December 31, 2009

Assets
Dec. 31, 2009

in EUR '000

Dec. 31, 2008

Fixed assets
Intangible assets
Industrial rights and similar rights
Goodwill
Advance payments

Property, plant, and equipment
Land, leasehold rights, and buildings including buildings
on third-party land
Technical equipment and machinery
Other equipment, fixtures and furniture
Advance payments and assets under construction

Financial assets
Shares in affiliated enterprises
Shares in associated enterprises
Other equity investments
Long-term investments
Other loans

20,100
239,622
1,172
260,894

25,835
288,771
1,199
315,805

1,491,179

481,566
816,309
68,719
202,897
1,569,491

40,698

2,765
11,818
1,363
15,010
4,166
35,122

501,164
828,571
60,326
101,118

2,159
16,788
1,333
16,118
4,300
1,792,771

1,920,418

Current assets
Inventories
Raw materials and supplies
Work in process
Finished goods and merchandise
Advance payments

Accounts receivable and other assets
Trade receivables
Receivables from affiliated enterprises
Receivables from enterprises in which investments are held
Other assets
Deferred tax assets

Marketable securities

Cash on hand and at banks

156,344
124,781
288,755
5,763
575,643

201,384
162,469
391,282
4,537
759,672

885,361

643,205
963
3,905
172,860
145,667
966,600

383

64

623,669
4,265
1,736
147,656
108,035

245,756

261,025
1,722,412

Prepaid expenses

1,972,092

10,849

14,909

3,526,032

3,907,419
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Equity and liabilities
Dec. 31, 2009

in EUR '000

Dec. 31, 2008

Equity
Subscribed capital
Capital reserves
Revenue reserves
Unappropriated retained earnings
Minority interests

150,000
166,430
755,347
3,080
82,026

150,000
166,430
1,113,405
3,082
78,322
1,156,883

1,511,239

Accruals
Accruals for pensions and similar obligations
Accruals for current taxes
Accruals for deferred taxes
Other accruals

403,157
17,604
58,535
619,193

403,743
58,353
67,266
580,197
1,098,489

1,109,559

Liabilities
Liabilities to banks
Advance payments received on account of orders
Trade payables
Liabilities on bills accepted and drawn
Payables to affiliated enterprises
Payables to enterprises in which investments are held
Other liabilities
Taxes:				
Relating to social security and similar obligations:

758,630
13,619
339,887
230
659
4,429
151,690

687,264
15,449
438,497
1,725
402
4,775
136,795

32,661 (prev. yr. 27,236)
23,012 (prev. yr. 18,673)
1,269,144

Deferred income

1,284,907

1,516

1,714

3,526,032

3,907,419
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INCOME STATEMENT OF THE MAHLE GROUP //
from January 1 to December 31, 2009

in EUR '000
Sales
Cost of sales

2009

2008

3,864,031

5,013,668
– 4,035,296

664,134

978,372

– 3,199,897

Gross profit on sales
Selling expenses
General administrative expenses
Research and development expenses
Other operating income
Other operating expenses

– 276,444
– 217,136
– 246,470
196,958
– 205,156

– 316,452
– 246,213
– 285,891
244,544
– 205,519
– 748,248

– 809,531

923

469

85
12,188

443
13,912

– 16,406

– 9,211

– 77,420

– 89,153

Income from ordinary business activities

– 164,744

85,301

Extraordinary result
Extraordinary income
Extraordinary expenses		
Taxes on income
Other taxes

– 150,406

0

– 51,133
– 13,053

– 50,033
– 13,442

– 379,336

21,826

Investment income
From associated enterprises:
Income from other investments and long-term loans
Other interest and similar income
From affiliated enterprises:
Amortization of financial assets and of marketable securities
From affiliated enterprises:
From associated enterprises:
Interest and similar expenses
To affiliated enterprises:

922 (prev. yr. 469)

54 (prev. yr. 10)
891 (prev. yr. 265)
15,511 (prev. yr. 8,164)
2 (prev. yr. 0)

– 150,406 (prev. yr. 0)

Net income/loss
Profit applicable to minority shareholders:
Loss applicable to minority shareholders:

13,380 (prev. yr. 16,793)
7,148 (prev. yr. 2,812)
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CASH FLOW STATEMENT OF THE MAHLE GROUP //
from January 1 to December 31, 2009

in EUR '000
Cash funds at the beginning of the period

2009

2008

245,756

279,496

Cash flow from operating activities
Net result (including minority share of result)

141,338
– 379,336

287,355
21,825

Write-downs / write-ups on non-current assets
Increase/ decrease in accruals
Other non-cash income and expenses
Profit/ loss on disposals of property, plant, and equipment
Increase/ decrease of inventories, trade receivables, and other assets not related to investing or financing activities
Increase/ decrease of trade payables, and other liabilities not related to investing or financing activities

361,240
– 34,025
– 11,820
– 1,568
313,106
– 106,259

335,931
– 42,353
– 10,096
– 28,836
62,818
– 51,934

Cash flow from investing activities
Proceeds from disposals of property, plant, and equipment
Purchase of property, plant, and equipment
Proceeds from disposals of intangible assets
Purchase of intangible assets
Proceeds on disposals of non-current financial assets
Acquisition of non-current financial assets
Receipts from disposal of subsidiaries and business units
Acquisition of subsidiaries and business units (less acquired cash funds)
Receipts/ Payments in connection with the short-term financial management of cash investments

– 189,977
13,811
– 171,575
29
– 3,418
2,944
– 24,498
0
– 6,937
– 333

– 498,568
55,826
– 411,255
74
– 8,957
4,476
– 29,886
503
– 109,302
– 47

Cash flow from financing activities
Cash receipts from issue of capital
Cash payment to owners and minority shareholders (dividends)
Cash proceeds from issuing bonds/ loans and short- or long-term borrowings
Cash repayments of bonds/loans or short- or long-term borrowings

23,951
4,981
– 6,995
600,193
– 574,228

200,448
39
– 17,209
449,564
– 231,946

Total cash flow
Change in cash funds from exchange rate movements and valuation procedures

– 24,688
39,957

– 10,765
– 22,975

Cash funds at the end of the period

261,025

245,756
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ANNOTATIONS TO THE BALANCE SHEET OF THE MAHLE GROUP //
Accounts receivable and other assets

Carrying value
Dec. 31, 2009

in EUR '000

Thereof with a
remaining period of
more than 1 year

Accounts receivable
Trade receivables
Receivables from affiliated enterprises
Receivables from enterprises in which investments are held
Other assets
Deferred tax assets

623,669
4,265
1,736
147,656
108,035

1,385
–
–
31,430
44,130

Total

885,361

76,945

In the previous year, trade receivables (EUR 1,530k), other assets (EUR 25,386k), and deferred tax assets (EUR 82,709k) had a remaining term of more than one year.
The deferred tax assets were formed as a result of deductible timing differences. A valuation allowance of EUR 114,657k was made for deferred tax assets in the business year for which the
probability of recognition was considered insufficient, as of December 31, 2009.
Prepaid expenses comprise the differences between net loan proceeds and the amount repayable to banks (debt discounts) amounting to EUR 42k (previous year EUR 75k).
The unappropriated retained earnings equal that of the parent company and contain the amount carried forward from the previous year of EUR 82k.
Other accruals are comprised mainly of potential losses from pending transactions, obligations with regard to personnel matters, warranty-related risks, and expenditure arising in the years
to come.
Liabilities

Carrying value
Dec. 31, 2009

in EUR '000
Liabilities to banks
Advance payments received on account of orders
Trade payables
Liabilities on bills accepted and drawn
Payables
To affiliated enterprises
To enterprises in which investments are held
Other liabilities
Total

Thereof with a
remaining period of
up to 1 year

Thereof with a
remaining period of
more than 5 years

758,630

224,270

13,619

13,494

612
28

339,887
230

338,961
230

21
–

659
4,429
151,690

659
4,429
142,762

–
–
437

1,269,144

724,805

1,098

In the previous year, liabilities to banks (EUR 454,124k), advance payments received on account of orders (EUR 15,312k), trade payables (EUR 436,982k), liabilities on bills accepted and drawn
(EUR 1,725k), payables to affiliated enterprises (EUR 402k), payables to enterprises in which investments are held (EUR 4,775k), and other liabilities (EUR 131,613k) had a remaining term of
less than one year.
Of the liabilities to banks, EUR 8,779k is secured by property liens and EUR 2,034k by similar rights.
Contingent liabilities
in EUR '000
Contingents from notes
Bonds and guarantees
Warranties

9,306
1,506
83

Other financial obligations
in EUR '000
Purchase commitments
Financial obligations resulting from rent and lease agreements
Others

30,315
46,652
9,975
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ANNOTATIONS TO THE INCOME STATEMENT OF THE MAHLE GROUP //
The income statement of the MAHLE Group is grouped in accordance with the cost of sales method. The sales are set against the expenditure incurred in their realization, which is allocated in
principle to the functional divisions production, sales, general administration, and research and development.
The cost of sales includes the material and production costs incurred in the realization of the sales and the landed costs of the trade business. The costs of the allocation to accruals for warranties
are also included in this item.
The marketing costs include, in particular, personnel and equipment costs, depreciation allocated to the sales division, logistics, market research, sales promotion, shipping and handling, and
advertising costs.
The general administration costs include personnel and equipment costs as well as depreciation allocated to the administration division.
The personnel and equipment costs and depreciation allocated to the research and development division are of considerable importance to the MAHLE Group. In order to present the economic
status of the Company more clearly, they have been included as separate items in the breakdown.
Sales by area of operations
in EUR '000
Business unit Engine Systems and Components
Business unit Filtration and Engine Peripherals
Profit center Aftermarket
Profit center Small Engine Components
Profit center Large Engine Components
Profit center Motorsports
Profit center Sintered Components
Profit center Industrial Filtration
Profit center Engineering Services and others

1,678,575
1,131,198
626,599
85,464
87,429
35,235
56,301
135,589
27,641

Total

3,864,031

Sales by geographically defined market (country of manufacture)
in EUR '000
Europe
America
Asia, Africa, Australia

1,959,898
1,187,938
716,195

Total

3,864,031

Sales by geographically defined market (target area)
in EUR '000
Europe
America
Asia, Africa, Australia

1,775,007
1,210,418
878,606

Total

3,864,031

Personnel expenses
in EUR '000
Total

1,257,477

Depreciation/amortization on tangible and intangible fixed assets
in EUR '000
Total
Thereof extraordinary on account of limited use
Interest and similar expenses
The interest expense from the appropriation to accruals for pensions and similar obligations, amounting to EUR 12,080k, is shown here.

Taxes on income
The taxes on income include deferred tax expenses of EUR 36,243k.

336,814
2,369
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OTHER ANNOTATIONS //
Average headcount (without apprentices) over the year
Direct employees
Indirect employees

24,277
19,795

Total

44,072

Derivatives not yet settled at the balance sheet date in accordance with Secs. 285, 314 of the German Commercial Code (HGB) can be broken down as follows:
Derivatives as at December 31, 2009
in EUR '000

Nominal
amounts

Transactions relating to interest
Transactions relating to currency
Transactions relating to commodity

53,672
581,535
16,754

Current value
to be attributed*
– 837
2,976
– 2,970

* The current value attributed to the currency-related transactions corresponds to the market value of the derivatives at the balance sheet date which is identified in accordance with the mark-to-market
method. All interest-related transactions are based on recognized financial/mathematical models.
The derivative contracts as at December 31, 2009 are placed exclusively with banks. For all hedges having effective relations with the underlying transaction, valuation units have been established.
Accruals of EUR 5,274k were formed for all other transactions on which potential losses have arisen.
Remuneration paid to the members of the Supervisory Board
and the Management Board of MAHLE GmbH (parent company)
in EUR '000
Supervisory Board
Management Board

206
1,903

The total remuneration paid to the Management Board comprises fixed and variable components. The fixed portions for 2009 came to EUR 1,721k, and the variable compensation for 2009 to
EUR 292k. The remuneration shown also includes an adaptation for the previous year. The fixed portions include benefits in kind, which consist primarily of the non-cash benefits of having
company cars.
Remunerations paid to former executive directors and their descendants amounted to a total of EUR 2,250k.
An amount of EUR 13,201k is set aside for this group of persons in the pension accruals as at December 31, 2009.
The honorarium for Ernst & Young GmbH, the auditor of the consolidated financial statements, which was captured as an expense for the business year and is in accordance with Sec. 314
para. 1 no. 9 of the German Commercial Code (HGB), consists of the following:
Auditor honorarium
in EUR '000
Audit of financial statements
Tax consulting

455
273

Stuttgart/Germany, March 10, 2010
The Executive Directors of MAHLE GmbH

Heinz K. Junker

Michael Glowatzki

Peter Grunow	Rudolf Paulik	Bernhard Volkmann
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Audit Opinion //

The auditors have issued the following opinion on the complete consolidated financial statements
and the Group management report.
We have audited the consolidated financial statements prepared by MAHLE GmbH, Stuttgart, comprising the balance sheet, the income statement, the notes to the consolidated financial statements,
cash flow statement, and statement of changes in equity, together with the Group management
report for the fiscal year from January 1 to December 31, 2009. The preparation of the consolidated
financial statements and the Group management report in accordance with German commercial law
is the responsibility of the Company’s management. Our responsibility is to express an opinion on
the consolidated financial statements and on the Group management report based on our audit.
We conducted our audit of the consolidated financial statements in accordance with Sec. 317 HGB
(“Handelsgesetzbuch”: German Commercial Code) and German generally accepted standards for
the audit of financial statements promulgated by the Institut der Wirtschaftsprüfer (Institute of Public
Auditors in Germany: IDW). Those standards require that we plan and perform the audit such that
misstatements materially affecting the presentation of the net assets, financial position, and results
of operations in the consolidated financial statements in accordance with German principles of
proper accounting and in the Group management report are detected with reasonable assurance.
Knowledge of the business activities, the economic and legal environment of the Group, and
expectations as to possible misstatements are taken into account in the determination of audit
procedures. The effectiveness of the accounting-related internal control system and the evidence
supporting the disclosures in the consolidated financial statements and the Group management
report are examined primarily on a test basis within the framework of the audit. The audit includes
assessing the annual financial statements of the entities to be included in consolidation, the determination of the entities to be included in consolidation, the accounting and consolidation principles
used, and significant estimates made by management, as well as evaluating the overall presentation
of the consolidated financial statements and the Group management report. We believe that our
audit provides a reasonable basis for our opinion.
Our audit has not led to any reservations.
In our opinion, based on the findings of our audit, the consolidated financial statements comply with
the legal requirements and give a true and fair view of the net assets, financial position, and results
of operations of the Group in accordance with German principles of proper accounting. The Group
management report is consistent with the consolidated financial statements and as a whole provides
a suitable view of the Group’s position and suitably presents the opportunities and risks of future
development.

Stuttgart /Germany, March 12, 2010
Ernst & Young GmbH
Wirtschaftsprüfungsgesellschaft

Marbler			
German Public Auditor

Weide
German Public Auditor

01 //	The Company
Group ORGANIzATION
Management committee
MAHLE Worldwide
	REFERENcEs

STRATEGY
CORPORATE CITIZENSHIP
Human Resources
QUALITY
Environment

Research & Development
SPECIAL

02 //

Status Report
Global Economy
Group Sales
	Business Units
	PROFIT CENTERs

76

MEMBERS OF THE SUPERVISORY BOARD //

Dr. rer. pol. Klaus P. Bleyer
Chairman
Former Chairman of the Management Board of
ZF Friedrichshafen AG, Friedrichshafen/Germany
Bernd Hofmaier-Schäfer
Deputy Chairman
Chairman of the Central Works Council of
MAHLE Group Germany
Rolf Allmendinger
Former Chairman of the Supervisory Board of
WMF Aktiengesellschaft, Geislingen / Germany

Dr. rer. pol. Rolf A. Hanssen
Former Chairman of the Management Board of
MTU Friedrichshafen GmbH, Friedrichshafen/Germany
Hans D. Jehle
Former President of
MAHLE, Inc., Morristown / USA
Thomas R. Letsch
Vice President Sales and Application Engineering
Commercial Vehicles of MAHLE International GmbH,
Stuttgart / Germany

Herbert Bossert
Executive Secretary of the Central Works Council of
MAHLE Group Germany

Gerhard Pietsch
Managing Director of the MABEG e.V.
Association to promote and advise the
MAHLE Group, Stuttgart / Germany

Martin Bücher
Deputy Chairman of the Central Works Council of
MAHLE Group Germany

Prof. Dr.-Ing. Stefan Pischinger
Director and Professor, Institute of
Combustion Engines, RWTH Aachen / Germany

Hubert Dünnemeier
Union Secretary of Industriegewerkschaft Metall
Baden-Württemberg, District Administrative Office,
Stuttgart / Germany

Willi Ritter
Chairman of the Works Council of Stuttgart plant and
the European Works Council of MAHLE Group

Prof. Dr. jur. Wolfgang Fritzemeyer
LL.M., Attorney-at-Law
Baker & McKenzie, Munich / Germany
Dipl.-Kfm. Horst H. Geidel
Chairman of the Supervisory Board of
Behr GmbH & Co. KG, Stuttgart / Germany

Hansjörg Schmierer
Managing Director of Industriegewerkschaft Metall
Local Administrative Office, Stuttgart / Germany
Manfred Steidle
Deputy Chairman of the Central Works Council of
MAHLE Group Germany

Purchasing
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Report of the Supervisory Board //

During the year under report, the Supervisory
Board was informed regularly, promptly, and
comprehensively through oral and written reports
from the Management Board and during meetings on the status and development of the
market and the business of the Company and
the MAHLE Group. The Supervisory Board held
three ordinary meetings and one extraordinary
meeting.
The committee intensively dealt with the strategic
orientation of the Group. A topic of discussion
was the strengthening of the Industry business
segment within the new business units, which
were created out of the former product lines.
Furthermore, the committee discussed the realignment of the product portfolio of the MAHLE
Group in view of the current economic and
technological situation in the global automotive
industry and the structural changes to be expected. The integration of corporate policy in
long-term and medium-term planning and the
financing strategy of the Group were the subject
of repeated consultations and resolutions.
The Supervisory Board reinforced the Management
Board in its aim, implemented as of May 1, 2009,
of adjusting the organizational structure of the
Group to the significantly reduced business
volume and of grouping the formerly five product
lines into the two Engine Systems and Components (BU1) and Filtration and Engine Peripherals
(BU2) business units. In a business organization
geared toward growth and globalization, product
lines that mainly conduct their operations independently at the international level have lost their
justification. In a decreasing global automotive
market, it is essential to bundle entrepreneurial
power in a small number of larger organizational
units.
The realignment of the MAHLE Group also resulted in a streamlining of the allocation of duties
within the Management Committee after the
resignation of Dr. Hans Peter Coenen from the
Management Board. In the course of this process, the responsibility for BU1 was assigned
to Dr. Rudolf Paulik, the responsibility for BU2
remained with Peter Grunow, both members of
the Management Board. Only the Director of

the Aftermarket profit center and the Director of
OE Sales and Application Development are
additional members of the extended Management Committee, while the regional responsibil
ities within the business units were given more
importance.
Ernst & Young GmbH Wirtschaftsprüfungsgesellschaft, Stuttgart / Germany, audited the Annual
Financial Statements and the Status Reports of
the MAHLE Group and of MAHLE GmbH for the
2009 business year, rendering an unqualified
audit opinion. The Supervisory Board agrees
with the results of the audit.
The Supervisory Board approves the Annual
Financial Statements and the Status Reports of
the MAHLE Group and of MAHLE GmbH, and
does not raise any objections to the appropriation
of income as proposed by the Management
Board.
Dr. Hans Peter Coenen, who had been with the
Group since May 1, 2002, and was appointed
to the Management Board on November 1, 2002,

resigned on April 30, 2009. The Supervisory Board
would like to thank Dr. Coenen for his many years
of successful service to the Group.
The Supervisory Board would also like to take
this opportunity to express its gratitude toward
the Management Board and all employees of
the MAHLE Group for their tremendous commitment and excellent work under the difficult conditions during the past business year.

Stuttgart/Germany, April 14, 2010

For the Supervisory Board

Dr. Klaus P. Bleyer
Chairman
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MANAGEMENT BOARD //

Prof. Dr.-Ing. Heinz K. Junker
Chairman and CEO
Profit Centers Aftermarket and Engineering Services,
Sales and Application Engineering,
Research and Advanced Engineering,
Corporate Planning, Corporate Communications

Dr.-Ing. Hans Peter Coenen
until April 30, 2009
Corporate Executive Vice President and General Manager
Product Line Piston Systems,
Profit Centers Small Engine Components and
Large Engine Components

Michael Glowatzki
Corporate Executive Vice President
Human Resources, Legal

Dipl.-Kfm. Peter Grunow
Corporate Executive Vice President and General Manager
Business Unit Filtration and Engine Peripherals,
Profit Center Industrial Filtration

Dr. Rudolf Paulik
Corporate Executive Vice President and General Manager
Business Unit Engine Systems and Components,
Profit Centers Industrial Engine Components,
Motorsports and Sintered Components,
Corporate Quality Management

Dr. rer. pol. Bernhard Volkmann
Corporate Executive Vice President and Chief Financial Officer
IT Services, Insurances, Internal Audit
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Commercial / General glossary //
Accruals
Liability items in the balance sheet. The purpose of accruals is to take into account demands for payment that
are already identifiable at the balance sheet date but for which the amount and/or due date are still uncertain.
Advanced engineering
Product development process from research to early stage of serial development.
Aftermarket
Sale of products to independent market: in spare part business parallel with or following series production.
Best Practice
Method for success: Anglo-American business term. When a company acts according to best practice, it uses
proven, cost-effective processes, technical systems, and business processes, which make it an industrial
model for others, at least in the major fields of activity.
Business Unit (BU)
Organizational subdivision of the MAHLE Group combining the business activities of similar product
groups with a focus on customers.
Contribution margin
The amount available to cover fixed costs resulting from the difference between sales and variable costs.
Corporate Citizenship
Social, ecological, and cultural commitment of a company and its employees in the interests of public
welfare. This term expresses the recognition of a company's responsibility to the community.
Currency exchange rate effects
Impact of exchange rate shifts on the items of the balance sheet and profit and loss statement. Foreign
currency exchange rate effects arise from timing differences of currency conversions between the signing
and the execution of transactions not processed in the reporting currency (transaction effect), and from
the conversion of the financial statements of the subsidiaries operating abroad that are reported in foreign
currency (translation effect).
Driven by performance
The slogan in the MAHLE logo reflects MAHLE's performance ability and strengthens the brand's image
of competence worldwide.
EBIT
Earnings before interest and taxes: earnings before interest result, extraordinary income, and taxes. Indicator
for the operational earning power of a company.
EBITDA
Earnings before interest, taxes, depreciation, and amortization: earnings before interest result, extraordinary
income, taxes, and depreciation on financial and tangible as well as intangible fixed assets. Another indicator
for the operational earning power of a company, which is widely immune to balance sheet policy measures.
Exchange rate shifts
Shifts in the exchange relation between two currencies resulting from changes in supply or demand on
the foreign exchange market.
Executive Excellence Program (EEP), International Development Program (IDP)
MAHLE internal personnel development programs for executives.
First consolidation
First consideration of Group member companies in the balance sheet of the absorbing subsidiary
(usually if holding exceeds 50 percent).
Formula Student
Racing series in which teams of students each develop and construct a single-seated formula car to enter
a competition involving both static and driving dynamics testing against teams from all over the world.

German Corporate Governance Code
Basic statutory standards for the management and for monitoring of German companies listed on the
Stock Exchange (corporate governance). It comprises internationally and nationally recognized standards
of good and responsible corporate governance.
International Executive Meeting (IEM)
All worldwide MAHLE executives meet twice a year to work on upcoming topics.
International Graduate Program (IGP)
Entrance and development program for university and college graduates from various countries with a
strong international focus.
International Monetary Fund
The International Monetary Fund (IMF), founded in 1945, is an institution whose objective is to improve
international cooperation in currency issues and ensure the stability of the global exchange rate system.
The IMF comprises 186 members; membership is voluntary.
Key University Program
Program aimed at focusing personnel marketing activities on selected universities and colleges.
MAHLE Formare education project
Social project in Brazil where children from poor and underprivileged families are sponsored by MAHLE
to attend a school and professional training.
MAHLE Foundation
Main stakeholder of MAHLE GmbH. Founded by the brothers Hermann and Dr. Ernst Mahle in 1964 and
supports, among others, social projects, anthroposophic schooling and biodynamic farming.
MAHLE Skill Navigator
An online system with which MAHLE employees can conduct trainings on their own responsibility and thus
enhance their qualification.
Overhead functions
Generic term for the functions in an enterprise not directly related to manufacturing (indirect functions).
This includes, amongst others, sales, general administration, as well as research and development.
Profit Center (PC)
Organizational subdivision for which the profit for the period is calculated separately. Profit centers usually
operate as independent companies, with the aim of earning a profit as high as possible (profit responsibility).
REACH
EU chemical regulation that requires registration of all chemicals placed on the market in the EU and
applies to both producers and importers based in the EU. The registration forms the basis for a formal
evaluation, authorization, or restriction process for each substance placed on the market.
Real economy
Refers to the part of a national economy that produces real goods and services and, together with the
financial economy, forms the entire economy.
Risk management
Timely, systematic, and continuous identification, analysis, assessment, and control of corporate and
financial risks that could pose a potential threat to the assets, financial, and profit position of an enterprise
in the short, medium, or long term.
Value-at-risk
Method for risk quantification. This is used to calculate the expected value of a loss that may occur, in the
event of an unfavorable market development, with a specified probability within a defined period of time.
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technical glossary //
CamInCam® camshaft
Camshaft that achieves the functionality of two adjustable camshafts in the installation space of one. The
exhaust cams are connected firmly to the shaft, and the intake cams are joined to the inner camshaft by
a connecting element.
Charge exchange
Charge exchange refers to the exhaust and intake cycle in four-stroke engines. The burnt mixture is
discharged as exhaust gas and fresh air is taken in. Energy is required for this process. The charge exchange
should therefore be optimized for minimized losses.
Cylinder deactivation
Selectively shutting off one or more cylinders, normally in load ranges in which full engine performance
is not required, in order to reduce fuel consumption and emissions.
Downsizing
The performance and torque characteristics of smaller engines are improved by increasing the mean
effective pressure, allowing them to replace larger engines.
EGR valve
An EGR valve is a valve, which allows to control the amount of exhaust gas recirculated into the intake
passage.
Engine accessories
Engine accessories are units mounted to the engine such as generators, power-steering pumps, vacuum
pumps for the brakes, air-conditioning compressors, ventilators, or coolant pumps.
Exhaust gas recirculation (EGR)
In this type of system, some of the exhaust gas is added to the intake air. This results in a reduction of
nitrogen oxides (NOX) during combustion.
Exhaust gas turbocharger
Turbine in the exhaust flow that is driven by exhaust gas and takes in air at the compressor side, which is
delivered to the combustion chamber. The larger volume of air available in the combustion chamber allows
the engine output to be increased accordingly.
Friction loss
Friction loss generally refers to the forces that must be exerted to overcome frictional resistance (for
example, surface roughness in a bearing).
Full hybrid
With an electromotive output of more than 20 kW/t, full-hybrid vehicles can be run on electric power
alone (including start and acceleration).
Hybrid drive
A hybrid drive is a combination of at least two different drive systems, which can be operated simulateously
or independently of each other. Main characteristics are the use of different energy sources, intermediate
energy storage or energy recovery, and the drive connections.
Lightweight valve
A lightweight valve is a welded hollow structure made from cold-formed sheet steel components, allowing
a weight reduction of up to 50 percent in comparison to the conventional solid-stem valve.
Low-temperature circuit
The low-temperature circuit is a separate cooling circuit in a vehicle. It is operated at a lower temperature
than the main engine-cooling circuit and, amongst others, provides indirect charge cooling and the
cooling of the power electronics of hybrid vehicles.
Mechatronics
Mechatronics refers to the engineering science combining mechanical and electrical / electronical components into one system.

Partial-load operation
Partial-load operation describes the operation of an engine in an operating mode between no load and
full load, or idle and full throttle.
Pendulum-slider oil pump
The pendulum-slider oil pump differs from an external-gear oil pump in that it enables variable volume flow
rates at a constant rotational speed. In addition, it is considerably less sensitive to dirt and more resistant
to wear in contrast to the vane oil pump due to the pendulums being supported in the external rotor.
Phaser
The phaser, also called camshaft adjuster, is the most common variable valve control. Through the use of
a phaser, the camshafts can be rotated relative to one another and to the crankshaft during operation
depending on load and rotational speed.
Primary energy
Primary energy is the energy available through naturally occurring sources of energy such as, for example,
coal, gas, or wind. By contrast, secondary energy is energy generated from primary energy in a (lossafflicted) energy conversion process.
Roller-type cam follower
The roller-type cam follower is an element for the transfer of the cam lobe into a translational movement
of the valve. The roller-type cam follower is supported on a hydraulic compensation element and is selfcentering due to being housed in a spherical mount. The actuation of the cam lobe is performed by a
roller between the compensation element and the valve.
SCR (Selective Catalytic Reduction) technology
Exhaust gas aftertreatment using selective catalytic reduction.
Secondary piston movement
Secondary piston movement refers to the movements of the piston vertical to the cylinder which are
superimposed to its (actual) oscillatory movement in the direction of the cylinder axis (primary movement).
It consists of a translation in the connecting-rod oscillating plane and a rotation around the piston pin axis.
The secondary movement may cause the piston to strike against the cylinder surface, particularly in the
area of the top dead center, and may result in the transmission of an impulse to the cylinder causing
piston-induced noise.
Start-stop system
A start-stop system serves to switch off the engine during stand-still phases of the vehicle in order to
reduce fuel consumption.
Supercharging
Method for increasing the efficiency of an internal combustion engine: a larger quantity of air, and thus of
oxygen, is conveyed into the combustion chamber. A larger fuel quantity can thus be used for increased
power output from a smaller displacement volume.
Thermal management
Thermal management is the generic term for the controlled regulation of the temperatures in an internal
combustion engine, applying both cooling and heating. During cold start, for example, the engine oil is
heated as fast as possible by means of thermal management in order to reduce engine friction by lowering
the viscosity of the oil.
Wastegate actuator
The wastegate actuator serves to adjust the charge-air pressure in exhaust gas turbocharging and can be
integrated into the turbine housing or installed separately in the exhaust-gas line. It adjusts the quantity of
exhaust gas which bypasses the turbine, thus yielding the required charge-air pressure.
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