








The Environmental

Commendation




New means cleaner

While the Polo may have become slightly larger and more comfortable from one
generation to the next, it has always been a highly economical car. This is espe-
cially true of the first Polo BlueMotion, which, as early as 2006, became the first
five-seater to use less than four litres of fuel per 100 kilometres.

With the latest Polo we have continued along this same path. The new model,
which already meets Euro-5 emissions standards, features a large number of new
developments that bring fundamental improvements in its environmental pro-
file. Volkswagen is committed to ensuring that, viewed over the entire vehicle life
cycle from production through to recycling, each new model presents better en-
vironmental properties than its predecessor. In order to achieve this objective,
the Technical Development department of the Volkswagen brand has set itself
environmental goals in the areas of healthcare, climate protection and resource
conservation. Based on these goals, detailed environmental targets for individu-
al vehicles are then defined and pursued.

To check whether we really have reached our ambitious target of improving the
environmental performance of the new Polo compared with its predecessor, we

carry out a Life Cycle Assessment.

Fuel-saving measures on the new Polo
Weight reduction (W), lower energy consumption (E),
drag reduction (D)

1. Optimized material thickness:

rear axle subframe and transverse links (W)
2. Standard tyre repair kit (W)
3. Use of aluminium, high-strength steel,
composite materials and magnesium (W)
Electro-hydraulic power-assisted steering (E)
Reduced idle current (E)
Timer for rear window heating (E)

Efficiency-optimized generators (E)

Tyres with optimised rolling resistance (D)

0 ® NV

Optimised drag coefficient: front spoiler, underbody tray,
wheel spoilers, door mirrors (D)

10. Start-stop system (BlueMotion Technology)

11. Braking energy recovery (regenerative braking)
(BlueMotion Technology)



Life cycle under scrutiny

A Life Cycle Assessment in accordance with ISO 14040, which forms the basis of
the Environmental Commendation for the Polo, can be divided into three phas-
es. First of all, a Life Cycle Inventory is drawn up, in which all relevant types and
quantities of material as well as types and amounts of energy that go into the pro-
duction, use and recycling of the vehicle are documented and quantified. Then
an evaluation of potential environmental impacts is performed, regarding, for
example, the greenhouse effect, summer smog and acidification or eutrophica-
tion of water and soil. And finally the results are analysed. For the Life Cycle As-
sessment of the Polo, we compared the new 1.6-litre TDI (55 kW) with its almost
equally powerful predecessor and the new, especially economical Polo with
BlueMotion Technology (1.6-litre TDI, 66 kW)'. In the case of the petrol-engined
versions, a model with 1.4-litre MPI engine (63 kW) and 7-speed DSG®' gearbox
was compared with a predecessor model with a comparable engine option.

Compared to its predecessor the new Polo may be slightly larger, but despite
the wide range of safety and comfort requirements that it meets, it is no heavier.
Significant improvements have been achieved in fuel consumption and related
CO, emissions. In terms of fuel efficiency, the BlueMotion Technology package
in particular reveals the potential we have been able to exploit.

The innovations of BlueMotionTechnologies employed, such as the new start-
stop system and regenerative braking, play a particularly important part in help-
ing to cut fuel consumption. In combination with our efficient TDI engines,
these technologies result in very low fuel consumption of just 3.7 litres of diesel
per 100 kilometres (combined cycle) with associated carbon dioxide emissions

as low as 96 g/km.

Among other things, the economical performance
KEYWORD Summer smog of the TDI engines is due to direct fuel injection,

while both diesel and petrol engines can increase

On hot days, direct, intense sunlight their savings potential even further in combina-
turns atmospheric pollutants — particu- tion with the DSG® dual-clutch gearbox developed
larly carbon monoxide, nitrogen oxides by Volkswagen. The DSG® combines the efficiency
and hydrocarbons — into ground-level of a manual gearbox with the comfort and con-
ozone, a potential irritant gas for plants, venience of an automatic. This gearbox is not only
animals, and humans alike. easier to use; it also improves both performance

and fuel economy.

! Details of the fuel consumption and emission values of the vehicles assessed are shown
in the table on page 8 and in the background report to the Environmental Commendation at
www.environmental-commendation.com.



Generally improved environmental profile throughout
the vehicle life cycle compared with the predecessor
model due to lower fuel consumption and reduced

emissions

Greenhouse effect — less CO, emissions overall*

— Diesel-engined models: -7 % and -16 %
(BlueMotion Technology)

— Petrol-engined models: -12 %

Reduced contribution to formation of summer smog*

— Diesel-engined models: -4 % and -6 %
(BlueMotion Technology)

— Petrol-engined models: -13 %

Reduction of driving emissions (CO,)*

— Diesel-engined models: 109 g/km and 96 g/km
(BlueMotion Technology) compared to
predecessor’s 119 g/km

— Petrol-engined models: 135 g/km compared to
predecessor’s 159 g/km

Reduction of fuel consumption through:

— Use of tyres with optimised rolling resistance

— Intelligent lightweight design (use of high- and

very-high-strength steels, hot stamping, use of alu-
minium and magnesium components, composite
materials)

— Use of Volkswagen DSG® dual-clutch gearbox
(petrol-engined models)

— Use of high-efficiency electric modules

— Use of start-stop system, regenerative braking
(BlueMotion Technology)

Resource conservation through:

— Use of long-lasting components (maintenance-free
particulate filters and catalytic converters, longlife
lamps)

— Lifetime fill with oil for electro-hydraulic steering

Materials with less environmental impact:

— Use of recycled plastics (e.g. for noise insulation
materials)

— Use of renewable raw materials (e.g. for filter
materials and floor mats)

* Applies to the actual vehicles assessed in this commendation



As part of its integral product policy, however, Within the environmental impact of the entire

Volkswagen considers not only individual life cycle of a car, the production and — even
environmental aspects, such as fuel consump- more so — the recycling phases have a compa-
tion or emissions, but the entire life cycle of ratively low impact on the environment. The
the vehicle. Among all environmental impacts, most relevant environmental impact occurs
road traffic is mostly associated with the green- during the vehicle’s service life, with direct driv-
house effect and summer smog. The car plays a ing emissions and fuel production accounting
less important role in contributing to other en- for the greatest impact. Not surprisingly, direct

vironmental impacts, such as the destruction of driving emissions are the main factor in terms

the ozone layer or eutrophication of lakes and

rivers. We will therefore concentrate on the first

two categories mentioned.

of the greenhouse effect.

A comprehensive analysis of all investigated

environmental impacts can be found in

the background report to the Environmental

Commendation at www.environmental-

commendation.com.

Vehicles assessed

VW Polo 1.6 TDI VW Polo 1.6 TDI VW Polo 1.4 MPI
BlueMotion Technology DSG®
Engine capacity [em®] 1598 1598 1390
Output [kW] 55 66 63
Gearbox  5-speed manual 5-speed manual 7-speed DSG®
Fuel Diesel Diesel Petrol (Super)
Fuel consumption [I/100 km]*
(urban/overland/combined)  (5.1/3.6/4.2) (4.6/3.2/3.7) (7.7/4.7/5.8)
Emission class Euro 5 Euro 5 Euro 5
Carbon dioxide emissions; combined [g/km] 109 96 135
Maximum speed [km/h] 170 180 177
Acceleration 0-100 km/h [s ] 13.9 11.5 11.9
kerb weight [kg] ~ 1157 1165 1104

"Total average consumption according to NEDC



Goal attained

Compared to its predecessor, the new Polo presents a much better balance sheet
over its entire life cycle with regard to the greenhouse effect and summer smog,
thereby attaining the environmental goal set by the Technical Development de-
partment. While CO, emissions during production of the new model are virtually
the same as for its predecessor, the savings potential of the new Polo becomes
evident during its subsequent service life. With an assumed lifetime mileage of
150,000 kilometres, the two diesel models emit 16.4 metric tons (TDI) and 14.4
metric tons (BlueMotion Technology) of carbon dioxide. Equipped with the DSG®
dual-clutch gearbox, the 1.4-litre MPI emits 20.4 metric tons of carbon dioxide

during its service life.




Over the entire life cycle, this equates to an

KEYWORD CO, equivalents overall reduction of around seven percent for
the TDI compared to the previous model. In
The indicator substance for the green- combination with BlueMotion Technology the
house effect is CO, equivalents. All TDI achieves an even better value of minus
substances that contribute to the green- 16 percent. In the case of the petrol-engined
house effect are converted into CO, model, the reduction is about 12 percent.
equivalents through an equivalence
factor. Thus methane (CH,) has a green- The overall reduction in emissions of this
house potential 25 times higher than greenhouse gas over the full life cycle is signifi-
CO,. cant, since the petrol-engined model, for ex-
ample, emits approximately four metric tons
In concrete terms this means that the less CO, than its predecessor. The true scale of
emission of 1kg of CO, and 1kg of CH, this reduction is illustrated by the fact that the
leads to a net greenhouse effect of entire production process for a Polo 1.4 MPI
26 kg CO, equivalents. All emissions with 7-speed DSG® generates approximately
that contribute to the greenhouse ef- 4.7 metric tons of greenhouse gases.

fect are measured in this way.

Life cycle contribution to greenhouse effect Life cycle contribution to summer smog
Polo 1.6 TDI Polo 1.6 TDI

Production
Fuel supply
69.9% 20.6% 49.3% 32.1%
Tailpipe
emissions
) 9.1%
Recycling

18.5%
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Also, thanks to the high standard of emissions
and reduced fuel consumption with the related
savings on the fuel supply front, other environ-
mental impacts, such as the contribution to the
formation of summer smog, are also reduced.

Volkswagen optimises not only the production
and service life of a vehicle, but also its recy-
cling and disposal.

Reduction of greenhouse effect/summer smog
over full life cycle (diesel models)
in percent

Predecessor
Polo 1.6 TDI
Polo 1.6 TDI BlueMotion Technology

Predecessor

Polo 1.4 MPI DSG®

n

In cooperation with other industrial partners,
we have developed the VW-SiCon process,
which enhances the environmental compati-
bility of vehicle recycling by enabling the mate-
rial in almost every component to be recycled.
In the conventional recycling of end-of-life ve-
hicles, after draining, dismantling and shred-
ding, some 20 percent of the vehicle by weight
remains as shredder residue.

Reduction of greenhouse effect/summer smog

over full life cycle (petrol models)
in percent

100 -4% -6% -13%
80
60
40
20

Predecessor
Polo 1.6 TDI
Polo 1.6 TDI BlueMotion Technology

Predecessor

Polo 1.4 MPI DSG®



The VW-SiCon process, by contrast, puts even the shredder light
fraction to optimum use as secondary raw material, thus achiev-
ing a recycling quota of 95 percent of the vehicle by weight. In
2006, Volkswagen won the European Business Award for the En-
vironment for this contribution to resource conservation. We
have, of course, also conducted a Life Cycle Assessment for the
VW-SiCon process. VW-SiCon plants are now in operation or
being set up in several European countries. At Volkswagen, envi-
ronmental protection is an issue that affects not only our prod-

EUROPEAN BUSINESS ucts but also our production processes. Through our environ-

AWARDS FOR mental management systems we also ensure that In-process

THE ENVIRONMENT environmental protection is constantly improved. Since 2007, all

VW production plants have been inspected for environmental
compatibility in accordance with the international standard ISO
14001; in Germany and some other European countries, plants
are also inspected and certified in accordance with the EU Eco-
Management and Audit Scheme (EMAS). We began having our
plants certified to EMAS as early as 1995. Furthermore, 22 Envi-
ronmental Principles that apply throughout the Volkswagen
Group ensure that all our plants across the globe work to com-
parable rigorous environmental standards.

Comparison of impact on the greenhouse effect
(CO, equivalents in 1)

Production Service life Recycling
P
redecessor 40.0
—— Polo 1.4 MPI Petrol-engine model
DSG 35.0
Predecessor 30.0
— Polo 1.6 TDI 25.0
— Polo 1.6 TDI
BlueMotion 20.0
Technology 15.0
10.0

Diesel-engine model
5.0

0 km Mileage (Model assumptions) 150,000 km

2 http://ec.europa.eu/environment/awards
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The Environmental Commendation

We use the Environmental Commendation to inform our customers, our share-
holders and other stakeholders inside and outside the company, how we are ma-
king our products and production processes more environmentally compatible
and what we have achieved in this respect. The information in the Environmen-
tal Commendation is based on the Life Cycle Assessment of the Polo, which has
been verified and certified by the technical inspection organisation TUV NORD.
The certificate confirms that the Life Cycle Assessment is based on reliable data
and that the methods used to compile it comply with the requirements of ISO
standards 14040 and 14044.

/\

CERTIFICATE OF VALIDITY TUVNORD

DIN EN ISO 14040 : 2006-10

(LCA - life cycle assessment)

Evidence that the application conforms to the r2gulations was delh and ish ith certified ding o the
TUV NCRD CERT - procedure for

Volkswagen AG
Berliner Ring 2
38346 Wolfsburg
Germany

Range of applicstion

Environmental Commendation Polo

The requiremeants wera fulfiled and proven by a critical review concerning

= Standard methodologies
* Representative categories of balancing and effects
+ General transparency and consistency

Audit Report No. 3504 5929

Certification office of the TUV NORD CERT GmbH Essen, dated 2009-06-02

Dr. WIner Oliver Lohmann

Enviranmental varifier Environmental e xpert

TV NORD CERT GmbH Langemarchstrasse 20 45141 Essan Wi UEY-Naid-cart com
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Efficiency means BlueMotionTechnologies

Volkswagen is bringing together the best environmental technologies currently
available to meet the requirements faced by the automobiles of the future. To
this end, under our overarching BlueMotionTechnologies brand we bring inno-
vative products and technologies to market that are already making today’s ve-
hicles more efficient and environmentally compatible.

The innovations marketed under
the BlueMotionTechnologies
brand include, for example, the
new start-stop system, regenera-
tive braking, electric propulsion
systems and EcoFuel, as well as
basic technologies such as TDI,
TSI and DSG®. These are already
available in many Polo, Golf,
Touran, Passat and Sharan mod-
els. In the case of the Passat, they
are available in no less than three
highly economical models: the
Passat BlueMotion Technology

with an average fuel consump-
tion below five litres per 100 kilometres (128 g CO,/100 km), the Passat BlueTDI,
which already meets the Euro-6 character N emissions standard, and the Passat
TSI EcoFuel, which emits just 119 g CO,/100 km (consumption: 4.38 kg of natural
gas per 100 km).

The latest Polo BlueMotion was presented as a study at the 2009 Geneva Motor
Show. The market launch of the world’s most economical five-seater, with con-
sumption announced at only 3.31/100 km and a record-breaking emissions level
of only 87 CO,/100 km, is expected to take place next year. Among other things,
the new Polo BlueMotion achieves its outstanding fuel economy as a result of a
start-stop system and regenerative braking. These innovations alone reduce the
fuel consumption of the 55 kW direct-injection three-cylinder diesel by as much
as 0.21/100 km. In addition, the study features an aerodynamic package, with the
body lowered by 10 millimetres, an aerodynamically optimised underbody tray
and low rolling resistance tyres on 15-inch alloy wheels. All in all, these measures
are expected to yield fuel savings of 0.8 litres/100 km and a reduction of about
20 percent in CO, emissions.
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Because the future of the auto-
mobile will call for — and Blue-
MotionTechnologies can supply
—far more than one answer,
Volkswagen will be introducing
one of the highest performance
parallel hybrid systems in the
world in the next generation of
its Touareg SUV. This model is to
be powered by a combination
of a supercharged V6 engine and
an electric motor. The electric
motor will be powerful enough
to drive the Touareg up to a speed
of 50 km/h unaided, generating
zero tailpipe emissions.

And how is Volkswagen posi-
tioned for the long term? Up to
2018, we plan to invest some
eight billion euros per year in re-
search and development with a
view to achieving the average
fleet CO, emissions target set by
the European Union. In the fu-
ture, we will continue to use in-
ternal combustion engines that
have been further optimised for
low fuel consumption, although
there is a clear trend towards
electrification and hybrid drive
systems. The future of this trend
will, however, depend in large
part on the introduction of im-

BLUEMOTION

—— TECHNOLOGIES —

D 1 OO
— —
P

Further information

— Environmental Commendations:
Golf, Passat and DSG

— Evolution not Revolution.
The Volkswagen Fuel and
Powertrain Strategy

— Making Zero Emissions Possible.
Fuel Cells and Electric Propulsion
Systems from Volkswagen

— Assuming Responsibility.
Volkswagen and CO,

— The Volkswagen AG Sustainability
Report 2007/2008

— Moving ahead. Thinking. Acting.
Responsibility and efficiency in the
vehicle life cycle

All these publications are available on
the Internet at
www.mobility-and-sustainability.com.

You will find further information on
the Environmental Commendation on
the Internet at

www.environmental-
commendation.com.

You will find further information

on BlueMotionTechnologies on the
Internet at
www.bluemotiontechnologies.com

proved energy storage systems. This is why our Powertrain and Fuel Strategy is

based on a number of different drive technologies and fuels, including internal

combustion engines, hybrid systems, electrification and the fuel cell, as well as

second-generation biofuels. In future, it will be essential to generate electric

power and produce hydrogen from renewable energy sources.
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