


A Defining Character

The Volkswagen Golf is not just any car – it is synonymous with “the car”, a model 

that promises classless mobility. Over more than 30 years, we have systematically 

perfected the Golf. From model to model, it has retained the good features of its 

predecessors at the same time as receiving many improvements. A Golf always 

embodies the highest degree of innovation and quality, as well as safety and eco-

nomics. In other words, the Golf is a symbol of the key values of Volkswagen.

These values are crucial, but Volkswagen 

thinks even further: our goal is that every 

new vehicle, in addition to all its techni-

cal advantages that make a driver’s life 

easier and safer, should have better envi-

ronmental properties than its predeces-

sor, viewed over the entire vehicle life  

cycle. The Technical Development depart-

ment has set itself environmental targets 

in the areas of health and safety, climate 

Volkswagen is the 
high-volume brand that 
stands for innovation 
and engineering excel-
lence.
Dr. Martin Winterkorn, Chairman 

of the Board of Management of 

Volkswagen AG
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protection and conservation of resources. 

Based on this strategy Volkswagen can shoul-

der its responsibilities towards customers,  

society and the environment.

As raw materials are scarce and atmospheric 

carbon dioxide concentrations are growing,  

it is becoming increasingly important to use 

precious resources efficiently and to achieve  

as good an environmental balance as possible. 

The Golf meets both requirements.

There are two main factors that can contribute 

to reduced fuel consumption and correspond-

ing carbon dioxide emissions – lighter weight 

and economical engines.

The Environmental  
Commendation
Our environmental commendations for 
new vehicle models and technologies high-
light ecological progress compared with 
predecessor models. We use environmen-
tal commendations to inform our customers, 
our shareholders and other stakeholders 
within and outside the company how we are 
making our products and production pro
cesses more environmentally compatible 
and what we have achieved in this respect. 
The Life Cycle Assessment not only covers 
the time when the Golf is on the road but 
its entire life cycle from production through 
to use and disposal.  This also shows that 
we assume responsibility for the entire sup-
ply chain, including the producers of raw 
materials and parts for our vehicles in our 
analysis. We engage in dialogue with our 
suppliers to identify environmental meas-
ures that can be taken. We also provide 
training, enter into cooperation arrange-
ments and compile Life Cycle Assessments. 
This environmental commendation also  
indicates the impact on the environment of 
fuel production and vehicle disposal. The 
information in this environmental commen-
dation is based on a Life Cycle Assessment 
of the Golf, which has been verified and 
certified by the technical inspection organ-
isation TÜV 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. You will 
find further information on the Internet at 
www.environmental-commendation.com 
and in the detailed version of the environ-
mental commendation for the Golf, which 
can also be downloaded from the website.
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Achieving More with Less

Economical vehicles are in greater demand than ever before. But Golf engines are 

already very frugal thus the effort required to reduce their fuel consumption, for  

example from 5 to 4.5 litres per 100 kilometres, is considerable – and becomes more 

so as fuel consumption decreases. Nevertheless, we have succeeded in making  

the engines available for the new Golf even more economical. We have achieved 

this mainly by using forced-induction engines, equipped with turbochargers and/

or mechanical superchargers. Despite their small capacity, they develop a power 

output which could only have been reached by much larger engines just a few years 

ago. As engines with lower displacement require less material, take up less space 

and also feature lower friction losses, they are lighter and call for less energy to pro-

duce the same power output. In short, these engines use fuel considerably more 

efficiently than normally aspirated engines with the same power output.

Volkswagen’s powerful but economical TDI diesel engines have already impressed 

the automobile world since the 1990s. Among other things, their record-breaking 

fuel economy is due to direct fuel injection. In combination with supercharging, 

this technology also makes modern petrol engines, such as Volkswagen’s TSI units, 

very frugal. Thanks to supercharging and direct injection, TSI engines develop more 

torque, especially at low engine speeds. The result is more comfortable driving and 

better fuel economy at the same time as greater driving pleasure.

		

In 2008, TSI technology received the Engine of the Year Award for the third year in 

succession. TDI and TSI engines can increase their savings potential in combina-

tion with the DSG dual-clutch gearbox developed by Volkswagen. This gearbox is 

not only more convenient to use; it also improves both performance and fuel econo-

my. The new manual gearboxes also feature optimised transmission ratios which 

help reduce fuel consumption.

All the engines offered for the Golf have emissions below the limits set by the 

Euro-5 emissions standard. Factors which help in achieving these low emissions 

include a new generation of engine electronics and a modified coating for the 

main catalytic converter.
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Quieter Surroundings

Our engineers have also succeeded in making significant improvements in acous-

tics and aerodynamics. The Golf has become perceptibly quieter. Engine, wind 

and rolling noise have all been reduced significantly by a variety of developments. 

For example, heavy sound-deadening material has been consistently reduced 

where possible and replaced by lighter acoustic insulation. The engine and pas-

senger compartments are now isolated from each other more effectively. Quieter 

tires and new engine mounts to decouple the engine from the body help reduce 

noise levels, as does the new common rail injection system that replaces the pump-

injector system on the TDI. A special sound insulation film in the windscreen and 

newly developed seals for doors and windows round off the noise reduction pack-

age. In addition, the side mirrors have been redesigned to create less wind noise. 

They also contribute to improved aerodynamics: the product of the drag coeffi-

cient (Cd) and the cross sectional area (A) is only 0.69, lower than for any other Golf 

previously produced. Apart from reducing noise, the improved aerodynamics also 

help in saving fuel.

DSG is the smart automatic transmission 

from Volkswagen. Two types are avail

able, a 6-speed DSG with oil-cooled  

wet dual clutch for high-torque engines 

up to 350 Nm and a 7-speed DSG with 

dry dual clutch for torque values up to 

250 Nm. Thanks to the dual clutch, the 

DSG is considerably more efficient than 

a conventional automatic transmission 

with hydraulic torque converter as each 

shift is completed in a fraction of a sec-

ond. In principle, a dual-clutch gearbox 

can be considered as two gearboxes 

connected up in parallel with an intelli-

gent control unit that always preselects 

the right gear in good time before the 

next shift. There is therefore no interrup-

tion to tractive force. Depending on the 

engine option selected, a Golf with the 

7-speed DSG, which only weighs 77 kilo-

grams, consumes even less fuel than with 

Key word: DSG ®

a manual transmission. To date, Volkswagen has sold 

more than a million of its dual-clutch gearboxes, 

which have received several awards (including the 

ADAC ‘Gelber Engel’ in 2008 *).

* www.adac.de
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Taking Account of a Whole Lifetime

Lower consumption and exhaust emissions are certainly positive developments 

but are no longer sufficient to ensure sustainable mobility. Material production, 

manufacturing and the disposal of a product also cause environmental impact. 

Resources and energy are used and pollutants are released into air, water and soil. 

These impacts can only be effectively minimised if the entire vehicle life cycle is 

considered. Volkswagen does precisely this, analysing vehicle development from 

the first design sketch, production and use through to recycling. The production 

of the fuel used while the vehicle is on the road is also taken into consideration. 

All activities from crude oil production through shipment and processing to sale 

are covered, from the well head to the filling station.

A Life Cycle Assessment in accordance with ISO 14040 as used for the environmen

tal commendation for the Golf breaks down into three phases. The first phase in 

a Life Cycle Assessment is to draw up a Life Cycle Inventory in which all relevant 

types and quantities of material as well as types and amounts of energy that go 

into the production, use and recycling of the vehicle are documented and quanti-

fied. Then the potential environmental impacts including, for example, the green-

house effect, summer smog and acidification or eutrophication of water and soil, 

are analysed and evaluated.

Volkswagen has a long tradition of analysing the 

environmental impact of its vehicles and indi

vidual components. We published our first Life 

Cycle Inventory for the Golf III in 1996. Today we 

go one step further and analyse the environmen-

tal impacts of all phases of the life cycle of our  

vehicles. This is important because environmen-

tal impacts not only occur while the car is “on  

the road” but also in the phases before and after.

Manufacturing a car not only generates emissions that have an impact on the 

environment, such as hydrocarbons (HC) or nitrogen oxides (NOX), but also con-

sumes considerable amounts of raw materials and energy. For the same reason 

the recycling phase is also included in the analysis. However, within the environ-

mental impact of the entire life cycle of a car, the production and – even more so 

– the recycling phases have a comparatively low impact on the environment. 

What is summer smog?

On hot days, direct, intense sunlight 

turns atmospheric pollutants – particu-

larly carbon monoxide, nitrogen oxides 

and hydrocarbons – into ground-level 

ozone, a potential irritant gas for plants, 

animals and humans alike.
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Environmental Description Golf
Generally improved environmental profile throughout 
the vehicle life cycle compared to the predecessor 
model due to lower fuel consumption and reduced 
emissions

Greenhouse effect – less CO2 emissions overall *
–	 -9 % for petrol-engine model
–	 -11 % for diesel-engine model
Reduced contribution to formation of summer smog *
–	 -3 % for petrol-engine model 
–	 -6 % for diesel-engine model
Reduction of driving emissions (CO2) * 
–	 157 g/km compared to 176 g/km  
	 for petrol-engine model
–	 119 g/km compared to 135 g/km  
	 for diesel-engine model
Reduced fuel consumption through
–	 Use of Volkswagen DSG dual-clutch gearboxes

–	 Use of optimised transmission ratios  
	 (manual gearbox)
–	 Intelligent lightweight design (hot stamping, use 
	 of aluminium and magnesium components)
–	 Use of high-efficiency electric modules
–	 Reduced aerodynamic drag and friction
Resource conservation through:
–	 Use of long-lasting components (maintenance-free  
	 particulate filters and catalytic converters)
–	 Longer service and oil change intervals
–	 Electromechanical power-assisted steering not  
	 requiring hydraulic oil
–	 Lifetime oil for transmission
Materials with less environmental impact
–	 Use of renewable raw materials (e.g. for  
	 filter materials)

* Applies to vehicles tested   

Golf VI 1.6 MPI with DSG® and Golf VI 2.0 TDI



The most relevant environmental impact occurs 

during the vehicle’s service life, with direct driv-

ing emissions and fuel production being the 

main contributory factors. In contrast, service 

and maintenance work, such as changing the 

oil, tyres, spark plugs, brake fluid or battery, has 

only a marginal impact on the environment.

For the Life Cycle Assessment of the Golf VI a 

petrol model with a 1.6-litre engine (75kW) and 

7-speed DSG was compared with a predecessor 

model (Golf V 1.6 MPI, 75 kW) with a manual 

gearbox. For the diesel models, we compared a 

2.0-litre TDI with 81 kW with a similar predeces-

sor model (Golf V 1.9 TDI, 77 kW), both equipped 

with a Diesel particulate filter. Although their 

weights are roughly comparable to the predeces-

sor models, the two Golf VI models selected 

both record better performance in terms of  

fuel consumption and pollutant emissions. We 

were able to achieve this mainly through opti-

mising the powertrains as well as other factors 

that significantly influence fuel consumption  

– such as lightweight design measures, opti-

mised gear ratios and aerodynamic body parts 

taken from the BlueMotion version of the Golf 

V (see illustration). In the New European Driv-

ing Cycle (NEDC), the current Golf 1.6 MPI with 

DSG uses 6.7 litres of fuel per 100 kilometres, 

corresponding to CO2 emissions of 157g/km. The 

diesel-engine model is even more economical, 

using only 4.5 litres of diesel per 100 kilometres 

driven and emitting 119g/km CO2.
1

1.	 Steel wheels with optimised material  
	 thickness (W)
2.	 Use of hot-stamped steel sheet (W)
3.	 Use of high-strength steels (W)
4.	 Optimised sheet thickness (W)
5.	 Electromechanical power-assisted steering (E)
6.	 Alternators with optimised efficiency (E)

7.	 Reduced no-load current (E)
8.	 DSG® or optimised manual transmission (D)
9.	 Rear spoiler integrated directly in tailgate (D)
10.	Lowered suspension (D)
11.	Tyres with optimised rolling resistance (D)
12.	 Radiator grille, front spoiler, side mirrors and 	
	 underbody tray optimised for low Cd value (D)

Consumption-reducing measures on the Golf VI
Reduced weight (W), reduced energy consumption (E), reduced drag and friction (D)

8

10

9

11

1
6

3

5

4

7

212

1 Details of the fuel consumption and emission values of the vehicles assessed are shown in the following table  
and in the detailed version of the Environmental Commendation at www.environmental-commendation.com.
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A few brief questions
Dr. Stephan Krinke (Team Manager  
Environmental Analysis Product) on  
Life Cycle Assessments
	
What are the benefits of a Life Cycle  
Assessment?
“New technologies and materials are not neces-
sarily more environmentally benign. Features 
which are good on a Golf may not represent an 
environmental improvement in the case of an-
other model. It is only the Life Cycle Assessment 
that documents the positive effects in a specific 
application. For example, we do not simply rec-
ommend that more aluminium should be used  
in cars to reduce their weight. We also consider 
the energy used in aluminium production. The 
result indicates the weight saving required in  
a vehicle if the use of aluminium is to be ben
eficial from a holistic point of view. We call this 
approach ‘intelligent lightweight design’.”

Why does Volkswagen conduct Life Cycle  
Assessment?
“We are committed to the holistic reduction of 
environmental impacts. This is only possible  
if we consider the entire life cycle. Otherwise, 
there is a risk that environmental impact could 
simply be shifted from one stage in the life  
cycle, such as production, to another, such as 
recycling. As a Group which is active world-
wide, we also consider environmental impact 
over the entire value chain. This means that  
the processes of our suppliers are also includ-
ed. Our objective is to develop vehicles with 
environmental properties that improve over the 
entire life cycle from model to model.”

Engine capacity [cm3]

Output [kW]

Gearbox

Fuel

Fuel consumption [l/100km]*
(urban/overland/combined)

Emission standard

Carbon dioxide emissions (CO2) [g/km]

Maximum speed [km/h]

Acceleration 0-100 km/h [s]

Acoustics [db(A)] 
 (standing/driving noise)

DIN unladen weight [kg]

Golf V
1.9 TDI 

1896

77

5-speed manual

Diesel

(6.3 /4.5 / 5.1)

Euro 4

135

187

11.3

78 / 71

1251

Golf V 
1.6 MPI

1595

75

5-speed manual

Petrol (Super)

(9.9 /6.1 / 7.4)

Euro 4

176

184

11.4

81 / 72

1173

Golf VI 
1.6 MPI DSG®

1595

75

7-speed DSG

Petrol (Super)

(8.8 /5.5 /6.7)

Euro 5

157

188

11.3

78 / 70

1190

Vehicles assessed

* Total average consumption according to NEDC

Golf VI 
2.0 TDI 

1968

81

5-speed manual

Diesel

(6.0/ 3.7/4.5)

Euro 5

119

194

10.7

75 / 71

1266



Production

Fuel supply

Driving 
emissions

Recycling

Life cycle contribution to greenhouse effect

Golf VI 1.6 MPI DSG

0.3 %

15.1%

15.6%

69.0 %

Life cycle contribution to summer smog

Golf VI 1.6 MPI DSG

0.1 %

21.0%

25.3%

53.6 %

We Can Do Even Better 

New is better than old. In line with our commitment to making each vehicle mod-

el more environmentally compatible than its predecessor, the sixth-generation 

Golf boasts an improved ecological balance, with reduced environmental impact 

over its entire life cycle. The improvements are chiefly due to lower fuel consump-

tion, the resulting reduction in driving emissions and the associated avoidance of 

environmental loads caused by fuel production. This was mainly possible as a re-

sult of progress in engine technology, especially the further development of highly 

efficient direct injection units, and improved aerodynamics.

The main environmental impacts attributed to road traffic are the greenhouse ef-

fect and summer smog. The automobile plays a less critical role in causing other 

environmental damage such as ozone depletion or water acidification or eu-

trophication. This is why we have only considered these two main factors at this 

point. You will find a full analysis of all the environmental impacts considered in 

the detailed report on the environmental commendation at www.environmental-

commendation.com.

Over an assumed service life of 150,000 kilometres, our calculations show that 

emissions reach 25.5 metric tons of CO2 equivalents for the diesel model and  

34.1 metric tons of CO2 equivalents for the petrol model. Over the entire life cycle, 

this equates to an overall reduction of around 3.3 metric tons of CO2 equivalents 

for the petrol model or about 9 percent compared to its predecessor. This is a 

considerable amount, since the entire production process for the Golf 1.6 MPI 

generates around 5.2 metric tons of CO2 equivalents.
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Despite a slight increase in overall vehicle weight, 

higher engine output and an improvement in 

the emission class, we have also succeeded in 

reducing the consumption of the Golf TDI com-

pared to its predecessor. This improvement 

compensates for the slight increase in environ-

mental impact during production of the vehicle. 

The lower fuel consumption and the related 

drop in environmental impact during fuel pro-

duction also help further reduce the burden  

on the environment, for instance with regard to 

emissions that can lead to summer smog.

At Volkswagen, vehicle-related environmental 

protection does not stop when the car’s service 

life comes to an end and it is handed over to a 

recycling company. 

The VW-SiCon process, which Volkswagen was  

involved in developing, enables ecologically  

advantageous recycling of vehicles, allowing 95 

percent of the vehicle by weight to be recycled. 

Even shredder residues are used to produce sec-

ondary raw materials. Of course we also subjected 

the VW-SiCon process to a Life Cycle Assessment, 

which revealed that the process offers certain sub-

stantial advantages from an environmental pro-

tection perspective compared to dismantling a 

vehicle and subsequently recycling it. For instance, 

depending on the category, the contributions to 

the greenhouse effect, summer smog, acidification 

and eutrophication are between six and 29 percent 

lower than for comparable conventional recycling 

processes. In recognition of this progress, the VW-

SiCon process was presented with the EU Com-

mission’s European Business Award for the Envi-

ronment and the Federation of German Industries’ 

Environmental Award in 2006.2
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Petrol-engine and diesel-engine model in percent
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2 You can find further information on the VW SiCon  
process and download the relevant reports, on the  
Internet at www.volkswagen-environment.de.
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Comparison of impact on the greenhouse effect
(CO2 equivalents in t)

Production Service life Recycling 

0 km 150,000 kmMileage (Model assumptions)

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0
Predecessor

Golf VI 1.6 MPI DSG

Predecessor

Golf VI 2.0 TDI

45.0

Petrol-engine model

Diesel-engine model

VW-SiCon plants are now in operation or being set up in several European 

countries. In addition, since 1996, Volkswagen has been the only auto

mobile manufacturer worldwide to have its environmental management 

system for vehicle development certified to ISO 14001. In line with the en

vironmental objectives of our Technical Development department, the 

continuous improvement of environmental characteristics is part and par-

cel of our vehicle development process. To this end, we have put in place 

binding environmental standards throughout the Volkswagen Group that 

provide designers with numerous specifications and support for the envi-

ronmentally compatible design of vehicles and their components. As a  

result, the use of harmful substances is minimised and recyclable materi-

als are given preference. Wherever possible, renewable raw materials and 

recycled materials are used.

At Volkswagen, environmental protection is an issue that affects not only 

our products but also our production processes. Through our environmen-

tal management systems we also ensure that in-process 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 already started to have 

our plants certified to EMAS in 1995. Furthermore, 22 Environmental Princi-

ples that apply throughout the Volkswagen Group ensure that all our plants 

throughout the world work to comparable environmental standards.

What does CO2 equivalent 
mean?

The indicator substance for the 

greenhouse effect is carbon di-

oxide (CO2). All substances that 

contribute to the greenhouse  

effect are converted into CO2 

equivalents through an equiva-

lence factor. Methane (CH4),  

for instance, has a greenhouse 

potential 23 times higher than 

CO2. 

In concrete terms, this means 

that the emission of 1 kg of CO2 

and 1 kg of CH4 leads to a net 

greenhouse effect of 24 kg of 

CO2 equivalents. All emissions 

that contribute to the greenhouse 

effect are measured in this way.

12



A Commendation for Special Achievements

We use the Environmental Commendation to inform our customers, our share-

holders and other stakeholders inside and outside the company, how we are 

making our products and production processes more environmentally compati-

ble and what we have achieved in this respect.  The information in the Environ-

mental Commendation is based on the Life Cycle Assessment of the Golf, which 

has been verified and certified by the technical inspection organisation TÜV 

NORD. The certificate confirms that the Life Cycle Assessment is based on relia-

ble data and that the methods used to compile it comply with the requirements 

of ISO standards 14040 and 14044.
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We ’re Driving Mobility Forward 

Volkswagen is working on a number of technologies for sustainable mobility as 

part of its Powertrain and Fuel Strategy. This covers the entire range of present 

and future drive systems from current petrol and diesel engines via hybrid drives 

and engines with the Combined Combustion System (CCS) to electric vehicles 

with batteries or hydrogen technology.

We are engaged in a number of projects with partners to produce fuels from various 

different raw materials. For Volkswagen, the main emphasis is on second-gen

eration biofuels such as SunFuel®, which can be produced from biomass; during 

combustion, these fuels only release into the atmosphere the same volume of car-

bon dioxide as was absorbed by the plants as they grew. SunFuel can be produced 

from all types of biomass and therefore does not compete with food production. 

SunFuel is already being produced in the world’s first production plant at Freiberg 

in Germany and tested in practice. In technical terms, both petrol and diesel could 

already be replaced by SunFuel®.

Volkswagen is also forging ahead with the development of hybrid vehicles, which 

can be especially beneficial in inner-city driving and conurbations. Various proto-

types are already being tested. We expect that the results obtained by the Golf 

TwinDrive fleet, equipped with an internal combustion engine, an electric motor 

and a lithium ion battery, will be especially promising. The special feature of the 

TwinDrive is that the internal combustion engine provides assistance for the elec-

tric motor, and not vice versa. This means that the vehicle can be driven consider-

able distances through cities without producing any direct emissions. In electric 

propulsion mode, the range of the TwinDrive is about 50 kilometres, which would 

be perfectly adequate for most everyday trips. It only takes about four hours to  

recharge the batteries and any power socket can be used. In contrast to internal 

combustion engines, electric drive systems generate no local emissions. From 

2010, up to 20 vehicles will be involved in an electric mobility fleet test in Berlin 

and Wolfsburg to test electric propulsion in everyday use and to confirm the un-

deniable benefits of this drive system. In a zero-emission prototype of the “New 

Small Family” series, Volkswagen has already demonstrated an electric motor 

drawing its power from a pack of lithium ion batteries. Powered solely by batter-

ies, the prototype can already cover the average daily distances driven in today’s 

urban traffic.
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In the long term, Volkswagen re-

gards the electric motor as the 

powertrain system of the future. 

It is still not possible to state 

whether electric-powered vehi-

cles will take their power from 

plug-in batteries or fuel cells in 

the future. As part of its Power-

train and Fuel Strategy, Volkswa-

gen is also investigating the po-

tential of fuel cells. For example, 

we have developed a unique type 

of high-temperature fuel cell that 

eliminates many of the problems 

associated with previous low-

temperature systems. The high-

temperature fuel cell will make 

the entire drive system installed 

in a vehicle lighter, smaller, more 

durable and less expensive. 

Volkswagen is expecting to test 

the first prototypes with high-

temperature fuel cells in 2009. 

Current forecasts predict that the 

first production vehicles will not 

be launched before 2020.

A key element in the growing 

trend towards electrification  

will be the use of energy from re

newable sources such as wind  

or solar energy or hydropower. 

Ideally, an electric vehicle should 

be able to “fill up” directly with 

electricity. This drive configura-

tion has the benefit of high over-

all efficiency as the electric  

power is used directly for propul-

sion, avoiding the high energy 

losses associated with hydrogen 

production.

Further information
–	 The Passat. 

Environmental Commendation
–	 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 CO2

–	 The Volkswagen AG Sustainability 
Report 2007/2008.

–	 Moving ahead. Thinking. Acting.
	 Responsibility and efficiency in the 

vehicle life cycle

You will find all these publications and 
further information on the Environ-
mental Commendation on the Internet 
www.environmental- 
commendation.com.
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