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1. Road pricing within the transport policy debate

Road pricing describes a charge for the use of a 
particular road network or section of road. The 
German truck toll (Lkw-Maut), which has been 
operating in Germany since 2005, together with 
experiences from other countries have engende-
red great expectations of passenger car road pri-
cing. It is assumed that a financial instrument of 
this type would not only raise more money for the 
expansion of the road network and make traffic 
flows more efficient, but would also bring environ-
mental benefits. The debate currently principally 
revolves around three different charging models 
for passenger cars: 
•	 a time-based charge (known as a ‘vignette’ 

scheme after the toll sticker) allows the unre-
stricted use of a particular road network, for 
example the German motorway network, for a 
specific period of time;

•	 a distance-based or pay-as-you-go charge 
(the Pkw-Maut or passenger car toll) levies a 
charge per kilometre on the road network co-
vered by the toll. The truck toll which operates 
in Germany and some other countries falls into 
this category; 

•	 an area-based charge (city centre congestion 
charge) collects a charge for access to or travel 
through city centres.

In addition, infrastructure operators often impose 
a toll for the use of tunnels, bridges and passes. 
These tolls are usually intended to finance the 
construction and maintenance of the infrastructu-
re in question. Examples of this are the Warnow 
Tunnel in Rostock or the Öresund Bridge between 
Denmark and Sweden. These types of one-off toll 
do not fit into any of the three above-mentioned 
models and so are not considered in this back-
ground paper.

Historically, road traffic has not covered all the 
costs it incurs. In Germany, in accordance with 
the non-hypothecation principle1, taxes such as 
the fuel duty are not generally earmarked for a 
particular purpose. Consequently, there is no real 
point in setting the relevant taxes against the costs 
of road traffic, although it is appropriate for the 
purposes of illustration. It is only by balancing all 
the economic costs and all government revenues 
that valid conclusions can be drawn with regard 
to an appropriate charging rate. If taxes are inclu-
ded, then external costs must be too. In particular, 
external costs arising as a result of accidents or 
environmental damage are not currently covered. 
Table 1 shows the principal taxes and costs of road 
traffic. 

The main difference between the various propo-
sals for road pricing for passenger cars in Germany 
is their objectives. Most of the proposals are inten-
ded to raise revenues to finance infrastructure ex-
pansion and maintenance (the financial objective). 
Until now, with the exception of revenues from 
the truck toll, the road infrastructure has been 
funded almost entirely by the public purse. The 
German Federal Ministry of Transport, Building 
and Urban Development (Bundesministerium für 
Verkehr, Bau und Stadtentwicklung (BMVBS)) is plan-
ning a government commission on the ‘user pays’ 
principle. The commission’s remit will be, “To 
develop solutions, in consensus with stakeholders, 
which will secure the stability and continuity of 
transport infrastructure funding for the future and 
which are fair to the user.”4 

The introduction of road pricing for passenger 
cars would support the transition from transport 
infrastructure being financed through taxation to 
a system where it would be financed by the users. 
The revenues could be used in part, as with the 

Revenues from (+) or costs 
of (-) motor vehicle freight 
traffic in billion euro

Revenues from (+) or costs 
of (-) motor vehicle passen-
ger traffic in billion euro

Total revenues from or 
costs of passenger and 
freight traffic in billion euro

Energy tax on fuel (diesel/
petrol) / earmarked part of 
VAT on fuel duty (diesel) / 
truck toll

+11.63 +26.9 +38.5

Vehicle taxes +2.9 +5.8 +8.7

Parking and other charges – +1.6 +1.6

External environmental 
and accident costs

-15.8 -61.2 -77

Infrastructure costs, such 
as maintenance and repla-
cement 

-11.5 -19.9 -31.4

Total -12.8 -46.8 -59.6

Table 1: Balance of the principal, quantifiable taxes against the principal, relevant economic costs of road traffic in 
Germany in 20052
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truck toll, to undertake improvements to other 
modes of transport. The aim of this would be to in-
crease the possibilities for modal shift (travel shif-
ting from the roads to other modes of transport), 
thereby reducing pressure on the road network.
 
The Federal Environment Agency 
(Umweltbundesamt – UBA) believes that transport 
should not only increasingly be funded by the user 
but that it should also be made more environmen-
tally sustainable and economically efficient. Apart 
from the climate impact costs, transport incurs a 
wide range of other external costs which, from 
the point of view of society as a whole, should be 
minimised. These include the costs of air polluti-
on, noise, accidents, land fragmentation and land 
consumption.

For this reason, the Federal Environment Agency 
is focusing its research in particular on models of 
road pricing for passenger cars which, in additi-
on to the financial element, also aim to improve 
traffic flows and make more efficient use of the 
existing road infrastructure (the traffic manage-
ment objective). Variations in toll rates depending 
on location or time can serve to distribute traffic 
volumes more evenly throughout the day or across 
the road network, thereby easing congestion and 
traffic jams and reducing the risk of accidents. In 
this way traffic flows and road traffic safety can be 
improved without the need for road expansion or 
new roads.
 
Finally, many proposals also have the aim of re-
ducing the environmental impact of car traffic 
(the environmental impact reduction objective). This 
might be achieved, for instance, by imposing lo-
wer toll rates for quieter or lower-emission vehicles 
or higher charges for the use of areas under espe-
cially high pressure or in particular need of pro-
tection.

1.	 The time-based toll (vignette scheme) primarily 
fulfils the financial objective and does not pro-
vide the means to influence traffic flows or any 
real possibility of minimising environmental 
impact.

2.	 Proposals for a distance-based toll have both 
a financial and a traffic management objecti-
ve. They can also be used to reduce environ-
mental impact.

3.	 A city centre congestion charge should, in 
essence, manage traffic flows so that fewer in-
dividual motorised vehicles drive into city cen-
tres. This also has an important role in redu-
cing environmental pressures. In addition, this 
charging model can also be used to finance 
transport infrastructure projects.

This background paper presents the different 
charging models and evaluates the pros and cons 
of each one with regard to the three objectives 
(‘financial’, ‘traffic management’ and ‘environ-
mental impact reduction’) and the administrative 
costs associated with introducing and monitoring 
them. The technical aspects of the different char-
ging models are only considered in passing. In 
addition, for each model this paper also provides a 
brief overview of other possible instruments which 
could be used to achieve the objectives of road 
pricing for passenger cars and summarises the re-
sults.

2. Time-based toll: vignette

The time-based toll, also known as the vignette 
system in reference to the toll sticker or vignette 
which is displayed on the windscreen of partici-
pating vehicles, charges vehicles a time-based fee: 
for example, a flat rate for the period of one year. 
The rate is usually based on the average costs in-
curred per car on a particular road network. The 
purchase of a vignette allows unlimited use of this 
road network within the period for which it is 
valid, for example on all motorways in Germany 
for a period of 12 months. The advantage of the 
vignette is that the road network no longer has 
to be financed from the public purse to the same 
extent as previously. Instead the users contribute a 
much higher proportion of the costs. The essential 
disadvantage, however, is that the vignette can 
only be used to a very limited extent to fulfil the 
‘traffic management’ and ‘environmental impact 
reduction’ objectives.

Austria is an example of a country which has 
many years’ experience of the vignette model for 
its motorways and expressways. Drivers of vehicles 
up to 3.5 tonnes who wish to use the motorways 
and expressways must purchase a one-year, two-
month or ten-day vignette from one of around 
7,500 sales outlets. The cost of the one-year vignet-
te is currently €76.20. The Austrian road admini-
stration company (Autobahnen- und Schnellstraßen-
Finanzierungs-Aktiengesellschaft (ASFiNAG)) sells 
around 21 million vignettes each year, in the 
form of stickers which are applied to the vehicle’s 
windscreen. In addition to the vignette, there is a 
special, pay-as-you-go charge for Alpine crossings 
which experience particularly high levels of transit 
traffic.5

2.1. Potential contribution to financing road infrastructure
The German road network is used by around 50 
million cars. If the vignette system were to cover 
the entire costs incurred by cars to the whole road 
network, the revenues raised through it would 
have to be around €20 billion per year 
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(see table 1). This would mean a vignette price of 
about €400 per year. If the vignette system were to 
be applied only to the motorway network, the pri-
ce would be around €100. It would also be possib-
le to finance a proportion of the costs of the road 
network from the public purse and to set the price 
of the vignette at a lower rate. 

The vignette system could place the entire burden 
of the road network costs associated with cars on 
to car drivers and thus replace the current fun-
ding from the German Federal government bud-
get. However, this model of placing a flat-rate cost 
burden on car drivers does not distribute it fairly, 
as they pay the same amount, whether they drive 
a lot or only a little. Thus people who only use the 
road network occasionally would have to contri-
bute disproportionately highly to the financing 
of the road network. In contrast, for people who 
drive a great deal the vignette would have the ad-
vantage that the average cost per kilometre would 
be reduced as distance driven increased. 

2.2. Potential contribution to traffic management
The vignette system cannot be used for time-based 
or location-based traffic management and to re-
duce traffic volumes because it is a model which 
only affects the decision whether or not to use 
a particular road network at all. The time-based 
vignette does not result in traffic flows being 
redistributed more evenly to reduce congestion 
and the risk of accidents. In fact, this system may 
even have a negative effect in this regard, since a 
vignette restricted to motorways creates an incen-
tive for occasional users to avoid motorways and 
make greater use of the rest of the road network.

In Austria the vignette caused a proportion of 
traffic to shift to using the toll-free parts of the 
road network. When the vignette was introduced 
in 1997, ASFiNAG, the company responsible for 
toll collection and monitoring, recorded a shift 
of around two per cent, which has since declined 
to around 0.5 per cent.6 It is likely that this shift 
would be greater in Germany, as the German road 
network is denser than in Austria and there are 
sufficient alternative routes to allow drivers to avo-
id the motorways and expressways covered by the 
toll.

2.3. Potential contribution to reducing environmental 
impact 
A vignette system can only contribute to a limited 
extent to relieving environmental pressures. The 
increased cost of driving which may be associated 
with this model could support the decision not to 
use the car and to transfer to other, more environ-
mentally sustainable modes of transport instead. 
However, this is not borne out by experiences in 

Austria, where there is very little evidence that the 
vignette has led to car drivers transferring to pu-
blic transport.
 
If the cost of the vignette were to be varied de-
pending on vehicle emission levels, it could create 
greater demand for more environmentally sustai-
nable vehicle types and thus promote an increased 
prevalence of lower-emission vehicles. 

Since the cost of the vignette is the same for peop-
le who drive a lot and those who only drive a litt-
le, it would have very little overall impact on re-
ducing the distances driven and thus the environ-
mental impact of car driving. On the contrary, the 
vignette could lead to a situation where drivers 
who previously only occasionally used the trunk 
road network might make use of detours and shift 
to using toll-free roads. These alternative routes 
tend to go through built-up areas more than is the 
case with trunk roads and so residents in these 
areas would experience higher levels of noise, air 
pollution and the risk of accidents. 

2.4. Administrative and other aspects
There are fewer legal problems, such as data pro-
tection issues, with a vignette model than with 
a distance-based toll. Furthermore, the costs of 
introducing, selling and monitoring the vignette 
are also considerably lower. The cost of selling and 
monitoring the Austrian passenger car vignette 
amounts to around eight per cent of the revenues. 
In comparison, the costs of the special Austrian 
pay-as-you-go charge represent around ten per 
cent of revenues and in the case of the Austrian 
truck toll they are around 14 per cent. 

2.5. Possible alternatives
An alternative to the vignette would be a supple-
ment to the vehicle tax, the revenue from which 
would be used to maintain and expand the road 
network. This supplement would also be time-
based and linked to the vehicle and would not 
vary depending on the distance driven. In additi-
on, potential undesired consequences, such as a 
shift to more minor roads, would be avoided, since 
the supplement would not be linked to the use of 
a particular road network. It could serve to enhan-
ce the incentives already contained in the vehicle 
tax to buy lower emission vehicles. The inclusion 
in the vehicle tax since 2009 of a CO2

-emissions 
element also allows more targeted climate impact 
management.  

One disadvantage of the tax supplement is that 
it would only apply to vehicles registered in 
Germany and so foreign-registered vehicles would 
not make any contribution to financing the 
German road infrastructure. The administrative 
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cost of introducing, collecting and monitoring 
a vehicle tax supplement would be much lower 
than for the vignette. Since July 2009, the reve-
nues from the vehicle tax, which previously went 
to the German Länder, now go to the Federal 
Government (Article 106, para. 2, part 3., Basic 
Law (Grundgesetz)). As a result, it would now be 
possible to finance the Federal trunk roads with 
the aid of a vehicle tax supplement.7

2.6. Summary   
The vignette could involve car drivers in the finan-
cing of the road network. However, it does not dis-
tribute the burden of costs fairly, as it is a flat rate, 
regardless of the distance driven. The potential 
for this model to be used to relieve environmental 
pressures and influence traffic flows is minimal. In 
addition, it could lead to drivers taking undesired 
detours along toll-free minor roads. The admini-
strative costs of introducing this model are compa-
ratively low.
 
A supplement to the vehicle tax could achieve bet-
ter financial and environmental results at lower 
additional costs. Furthermore, the shift in 2009 of 
revenues from the Länder to the German Federal 
government has the advantage that the Federal 
government could use the vehicle tax revenues to 
finance its road network. 

3. Distance-based toll: passenger car toll

A distance-based or pay-as-you-go toll is calculated 
on the number of kilometres driven on a particu-
lar road network. It is an instrument which has 
been used in France, Italy and Canada. This type 
of toll is often used to fund new road construction, 
as well as in some cases to generate revenues to 
finance other aspects of transport policy. It is prin-
cipally effective at distributing fairly the costs of 
the road network (infrastructure costs), as well as 
accident, environmental and health costs. It can 
replace taxation of vehicles not used for the com-
mercial transportation of goods or people.8

If the passenger car toll were to be varied accor-
ding to traffic volumes by time and by region, it 
could also have a targeted impact on traffic volu-
mes. A distance-based toll also has environmental 
benefits because it provides incentives to reduce 
traffic volumes and effect a shift to other modes of 
transport. However, this only applies if the overall 
cost of private car use increases as a result of the 
toll. Furthermore, by including variations to take 
account of environmental aspects of vehicles, the 
toll can promote technical innovations, thereby 
leading to fleet renewal.

3.1. Potential contribution to financing road infrastructure
If the costs of the German Federal motorway and 
trunk road networks attributable to passenger cars 
were to be met through a distance-based toll in 
their entirety by those incurring them, the tolls 
for the different types of vehicles would be set as 
shown in table 2. The table only shows the total 
infrastructure expenditure for Federal motorways, 
trunk roads and highways. External costs, such 
as the damage suffered by residents due to noise 
and pollution are not accounted for in this table. 
A passenger car toll for the whole road network 
would produce similar toll rates.

Table 2: Average infrastructure expenditure in 2007 for 
German Federal trunk roads in euro per vehicle kilo-
metre (€/km)9

Vehicle 
category

Federal mo-
torways

Federal 
highways

Federal 
trunk roads 
total *

Cars 0.03 0.04 0.03

Trucks 
under 12 
tonnes 
authorised 
total weight

0.06 0.09 0.07

Trucks over 
12 tonnes 
authorised 
total weight

0.17 0.27 0.19

* weighted proportionately by distance travelled

On this basis, cars would pay an average of three 
euro cents per kilometre for the use of Federal 
trunk roads.10 Since the payment of the toll is 
directly linked to distance travelled, the charge 
to the driver is fair and proportionate. Foreign 
vehicles would also contribute proportionately to 
infrastructure expenditure. However, this would 
not apply to drivers who mostly or only use toll-
free roads, unless the entire road network were to 
be included in the toll. 

3.2. Potential contribution to traffic management
The toll can be varied according to time-based, 
location-based and environmental criteria, rather 
similar to the existing truck toll which varies ac-
cording to emission category. Higher toll rates for 
accident-prone or frequently congested roads or 
during periods of particularly high traffic volu-
mes can contribute to a more even distribution of 
traffic flows, prevention of congestion and traffic 
jams, a reduction in the risk of accidents and a 
more efficient use of the existing road infrastruc-
ture capacity.
 
Experience in other countries provides evidence of 
effectiveness. For example, the operators in France 



8

vary the level of the road-use charge on some mo-
torways according to peak traffic times and emissi-
on levels, in order to achieve a better distribution 
of vehicles over peak and non-peak times, as well 
as a shift to less busy minor routes. Since 1992 
the toll on the A1 motorway from Lille to Paris 
has been varied depending on time of day and 
emissions. The toll is 25 per cent higher than the 
standard rate during peak times and 25 per cent 
lower during periods with low levels of traffic. This 
strategy has led to a ten per cent reduction in traf-
fic volumes during peak times.11

However, the experiences in France cannot be 
seamlessly transposed to Germany, since a key 
factor in the French projects is that there is litt-
le in the way of attractive alternative routes. In 
contrast, the German motorway network is much 
denser and more tightly interwoven with the rest 
of the road network, which could thus expect to 
experience a heavier burden of traffic.
 
In general, a toll restricted to particular roads pro-
duces an undesired effect, namely that a propor-
tion of the traffic will choose to take a detour on 
other roads in order to avoid the toll. Where the 
toll road is overloaded, this may have the effect 
of redistributing the traffic more evenly over the 
remaining road network capacity. However, this 
redistribution may often be associated with higher 
risks of accidents and increased environmental 
pressures, as many of the toll-free alternative rou-
tes go through built-up areas.
 
The experiences with the truck toll indicate that 
there is likely to be a great deal of diverted traffic 
on many parts of the subsidiary road network, 
especially on short cuts, parallel routes and minor 
detours. If high levels of diverted traffic were to 
occur, it might be necessary to impose a toll on 
these roads as well. This solution has already been 
applied to some extent in the case of the truck 
toll. Alternatively, the detour routes must be made 
sufficiently unattractive, by means of structural 
alterations and traffic restrictions, so as to discou-
rage diverted traffic.

The problem of diversion would not arise if the 
passenger car toll were to apply to the entire 
German road network.

3.3. Potential contribution to reducing environmental impact 
A distance-based toll can ensure that environmen-
tal costs are paid for proportionately by those re-
sponsible for them. It can also provide incentives 
to reduce the environmental impact of vehicle 
use. If, in addition to meeting the costs of the road 
network (see Table 2), the passenger car toll were 
also to distribute external environmental impact 

costs fairly among those who incur them, an addi-
tional charge of around three euro cents per kilo-
metre would have to be levied.12 

Environmental benefits can also be delivered by 
varying the toll rates. A gradation of the toll on 
the basis of environmental factors could encoura-
ge the purchase of more modern, less polluting 
vehicles (fleet renewal). 

The introduction of the truck toll in Germany, and 
the fact that there was a gradation, initially of 50 
per cent depending on emissions category, had 
the effect that in the period from 2005 to 2006 
alone the proportion of truck mileage on German 
motorways accounted for by low-emission, pollu-
tion standard Euro 5 trucks rose from one to six 
per cent. The proportion of total mileage driven 
by Euro 1 and Euro 2 trucks decreased by almost 
exactly the same amount.13 It may be assumed 
that the introduction of a passenger car toll scaled 
according to environmental factors would have a 
similar effect on the new registration of greener 
cars, since the average age of cars registered in 
Germany is 8.2 years, which is very similar to 
the average age of German-registered trucks (7.9 
years)14. However, some measure of fleet renewal 
is to be expected in any case in 2009, as a result of 
the ‘environmental premium’.15

A distance-based toll also creates incentives to 
increase the number of people travelling in each 
vehicle and to shift journeys to public transport. 
A distance-based toll induces car drivers to choo-
se less distant destinations or to forego some car 
journeys altogether, especially in the case of jour-
neys undertaken for the purposes of shopping, lei-
sure and holidays.16

If the toll were to be varied on the basis of the 
environmental sensitivity of particular times and 
sections of road, for example for noise control pur-
poses, this could also contribute to managing traf-
fic volumes in a more environmentally sustainable 
way.

3.4. Administrative and other aspects 

Passenger car toll based on the existing truck toll system
The satellite-controlled recording system already 
installed in Germany for the truck toll would, in 
principle, be suitable for the recording require-
ments of a distance-based passenger car toll, 
although it would need to be extended and tech-
nically modified. The German truck toll system is 
a ‘free flow’ system by means of which the infra-
structure user is logged automatically. The key ele-
ment of the automatic system is an on-board unit 
(OBU) which performs the vehicle logging func-



9

tion and the calculation of the charge.17 However, 
the technical challenges of expanding the truck 
toll system to passenger cars are considerable. 
Around 45 million cars would have to be added 
to the one million trucks already covered by the 
system. It is not clear what the costs of installing a 
passenger car toll system and the running costs for 
collecting, logging and monitoring the toll would 
be in relation to the revenues raised through the 
toll.
 
An important element in the evaluation of a pas-
senger car toll are the anticipated costs for the in-
stallation, collection and monitoring functions of 
the system. For example, the monitoring element 
requires mobile units and stationary monitoring 
units in car parks. Because of the much higher 
number of participating vehicles, the costs of mo-
nitoring would be significantly higher than is the 
case for the truck toll.

The infrastructure expenditure calculation for 
Federal trunk roads assumes that the administra-
tive and operating costs of a motorway toll system 
(excluding the costs of the toll collection system) 
would be €400 million per year for trucks and 
€850 million per year for passenger cars. It seems 
doubtful whether the very much higher number 
of car journeys (as compared to journeys by truck) 
could be covered by slightly more than double the 
budget for administrative and operational costs. 
It may be assumed that the installation, collection 
and monitoring costs of a passenger car toll are 
considerably higher than for the existing truck 
toll.

It should furthermore be noted that a technically 
complex solution for a passenger car toll on the 
model of the German truck toll would also involve 
additional resource consumption. For example, 
on-board units may contain toxic materials such 
as mercury in the circuit boards and consume 
energy during their production. The electronic 
monitoring systems, which use steel and concrete 
masts, also use additional resources.

A passenger car toll on all roads in Germany 
would not only avoid the issue of diverted traffic, 
but could also simplify the toll collection process 
and thereby be cheaper to set up, as there would 
be no need to differentiate between different road 
types. The charge would then simply be based 
on the total mileage travelled by a vehicle within 
Germany.

A toll system is being planned in the Netherlands 
which would apply to every kilometre driven by 
a motor vehicle in the Netherlands. The aim is to 
have a variable toll, depending on geographical, 

time-based and, above all, environmental factors. 
The idea is that incentives would thereby be offe-
red to avoid congestion and thus to manage traffic 
in a more environmentally sustainable manner. 
All existing vehicle taxes would then be abolished. 
Known as the Kilometre Charge, the intention is 
to bring in the toll for passenger cars in 2012 at an 
average rate of three euro cents per kilometre and 
to raise it incrementally until it reaches an ave-
rage rate of 6.7 euro cents per kilometre in 2018. 
The cost-benefit analyses are positive for almost 
all the variations considered. As with the German 
truck toll, the recording system in the Netherlands 
is intended to be satellite-controlled. “A GPS de-
vice, which will record the distance travelled as 
well as the time spent travelling and the journey 
made, will be installed in every vehicle. This de-
vice will send the information to a collection faci-
lity where invoices will be drafted.”18

Passenger car toll using a mileometer
In principle, it would be possible to record the di-
stance travelled using a tamper-proof mileometer 
in each vehicle. To ensure that journeys made ab-
road or on parts of the road network not covered 
by the toll, the mileometer would have to switch 
off automatically as soon as the vehicle left the 
part of the road network covered by the toll, for 
instance at all border crossings. Technical soluti-
ons would have to be developed for this, such as a 
device which would emit a signal at the border.

This type of system is similar to the Swiss distance-
based heavy vehicle charging system, the collec-
tion costs for which are comparatively lower. The 
Swiss system operates without satellite-controlled 
recording and, unlike the German truck toll, does 
not have to identify with legal certainty on which 
type of road the toll-paying vehicles are driving. 
On leaving Switzerland, either the electronic re-
cording unit (OBU) is switched off or the mileage 
is recorded by hand.

For technical reasons the Federal Environment 
Agency currently still takes a negative view of 
the idea of levying tolls on passenger cars based 
on a reading from the mileometre. The risk of 
the mileometre being tampered with is high and 
requires costly technical monitoring solutions. It 
would only be with the renewal of the car fleet 
that safer technical solutions could make tam-
pering with mileometres much more difficult, 
though even then it would not be possible to pre-
vent it altogether. It is also unlikely that it would 
be possible to retrofit older cars.

Vignette for exceptions
Another important aspect is how to deal with 
foreign drivers who are only occasional users of 
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the German road network. This is of particular re-
levance with a system where charging largely re-
lies on an on-board recording unit, whether it be 
satellite-controlled or mileometer-based. Requiring 
foreign users to have an OBU installed in their 
vehicle would, in certain cases such as for foreign 
tourists, give rise to disproportionately high costs. 
One alternative would be a short-term vignette, 
which the driver could purchase from various 
entry points to the road network covered by the 
toll. The cost of the vignette would have to reflect 
a relatively high mileage and could only be for a 
short period, such as between one and ten days. 
The disadvantage – that the mileage driven by 
foreign drivers would not be priced to accurately 
reflect the costs incurred – would just have to be 
accepted for what is a limited number of foreign 
vehicles. 

3.5. Possible alternatives
Might the aims of a distance-based toll be achie-
ved more cheaply with alternative methods? It is 
important to consider this question, in particular 
against the background of the investment and ad-
ministrative costs involved.

It would be possible to raise funds cost-effectively 
on a user-pays basis by means of a tax on fuel con-
sumption, levied for example as an infrastructure 
expenditure supplement to the energy tax on fuel 
(fuel duty). In this context, an increase in fuel duty 
rates in neighbouring countries would be useful, 
for example forming part of a harmonisation of 
fuel duty rates in the EU to a higher level than 
exists today.19 

If Germany were to go it alone and increase fuel 
costs by placing a supplement on fuel duty, it 
might lead to ‘grey imports’20 where large quan-
tities of fuel bought abroad would be imported 
into Germany in vehicle fuel tanks. This ‘grey im-
porting’ is of particular significance in the case of 
trucks plying cross-border routes. In addition, do-
mestic car drivers could travel abroad and fill their 
tanks under a cheaper taxation regime – known 
as ‘fuel tourism’. Both groups of vehicle users 
would not thereby be bearing the infrastructure 
costs they incur.

Traffic can also be managed by tried and tested 
transport planning and traffic regulating measures, 
for instance with traffic control systems, variab-
le lane direction indicators, speed restrictions, 
overtaking bans, access restrictions, ramp mete-
ring and priority lanes for low-emission vehicles. 
A combination of such measures could be used 
to achieve some elements of the environmental 
benefits for which a passenger car toll might be 
introduced.

3.6. Summary
An increase in fuel taxation – preferably EU-wide 
– would be the simplest and most cost-effective 
means of assigning the costs of road traffic pro-
portionately to the user.
 
However, a distancebased car toll has a number 
of advantages over a tax on fuel consumption. 
In addition to user-pays funding of the transport 
infrastructure (calculated exactly by distance tra-
velled and road category), there would be the 
option of achieving traffic management objectives 
with variable toll rates. This would lead to a more 
efficient use of the road infrastructure and could 
make expensive and resource-intensive expansi-
on and construction of new roads unnecessary. 
Furthermore, criteria-based toll variations (for in-
stance by pollution or noise criteria) could provide 
incentives to reduce environmental impact.
 
The Federal Environment Agency sees advantages 
over other toll models in the introduction of a pas-
senger car toll for the entire road network, since 
the adverse effects of diverted traffic for residents 
and the environment could be avoided and the 
costs of collecting the tolls could potentially be 
lower. If this model were to be implemented, it 
would be possible, as planned in the Netherlands, 
to abolish car tax for all passenger cars not used 
for the commercial transportation of goods or 
people.

4. Area-based charge: city centre congestion 
charge

The city centre congestion charge is restricted to a 
comparatively small area within a city or region. 
It levies a toll for entering or driving through a 
particular area, for instance, the city centre or a 
particularly congested part of the city centre. The 
toll rate is not linked to the distance travelled. 
There have been city centre congestion charging 
schemes in numerous cities around the world for 
many years.21 For example, schemes were introdu-
ced in Singapore in 1975 and in the Norwegian 
cities of Bergen, Oslo and Trondheim at the be-
ginning of the 1990s. All these schemes have 
been extensively modified and adapted. Since the 
Congestion Charge was introduced in London 
in 2003 discussion of this type of instrument has 
been much more prevalent in policy debates. In 
2006 Stockholm introduced a congestion char-
ge and there is one planned for introduction in 
Gothenburg during 2013. Table 3 uses three case 
studies to illustrate different possible charging mo-
dels.
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The above-mentioned urban road pricing schemes 
are integrated in different ways into a comprehen-
sive package of town planning, transport policy 
and environmental policy measures, from urban 
land-use planning to parking management and 
the designation of ‘low emission zones’24. Each 
scheme is a unique solution, tailored to the local 
characteristics and requirements. An evaluation 
of the experiences in these cities shows that a 
congestion charge implemented without being 
integrated into a raft of other measures will not 
be able to deliver environmental and transport 
improvements. Furthermore, the success of a city 
congestion charge is extremely doubtful if a num-
ber of conditions and logistical issues are not ta-
ken into account (see Section 4.4).25 

4.1. Potential contribution to financing road infrastructure
Although the city centre congestion charge is 
chiefly a transport management tool, it does also 
contribute to city transport infrastructure funding. 
For example, the cities of Stockholm, Oslo, Bergen 
and, until 2005, Trondheim26 use the revenues 
from their road charging schemes primarily to 
finance road infrastructure. London and Singapore 
use the revenues from their congestion charges in 
particular to expand public transport provision. In 
London revenues are lower than expected, since 
the number of journeys incurring the Congestion 
Charge has decreased significantly and the cost of 
collecting the charge is very high. 

4.2. Potential contribution to traffic management
A city centre congestion charge can, in princip-
le, be used to manage traffic volumes and flows, 
for example in order to prevent traffic jams. 
Experience shows that the introduction of a city 
centre congestion charge leads to a reduction in 
traffic volumes during peak times and noticeably 
speeds up traffic flows.27 Moreover, a toll which 
is varied by time and location can also be used 
in a targeted way to relieve traffic pressures. In 
Singapore the electronic road pricing system is lin-
ked to traffic flow. If the average speed drops, the 
City increases the charge during peak times by 25 
per cent per journey until the average speed rea-
ches the desired level again. The result has been a 
20 per cent shift of traffic to less demand-intensive 
times.28 In Stockholm the charge is scaled accor-
ding to the time of day, so that traffic volumes are 
more evenly distributed over the course of the day.
 
If revenues are simultaneously put into improving 
public transport provision, the volume of car traf-
fic decreases further, as has been seen in London, 
with people transferring to buses and trains. 
Nevertheless, traffic volumes and parking pressu-
res may increase in and around the toll zone, un-
less appropriate transport planning measures are 
implemented to counteract this.

4.3. Potential contribution to reducing environmental impact 
The city centre congestion charge can contribute 
to reducing environmental impact by keeping a 
proportion of passenger car traffic out of the city 

Stockholm London Singapore

Objective, Date of intro-
duction

Environmental and traffic 
management objectives,  
2006

Environmental and traffic 
management objectives, 
2003

Environmental and traffic 
management objectives, 
1975

Income in € million per 
year

approx. 95 approx. 290 approx. 40 to 50

Type of toll collection and 
associated costs 
(as % of revenues)

Cameras and dedicated 
short-range communication 
(DSRC)23, 40% dropping to 
25% in 2010

Cameras with registration 
plate recognition, 
approx. 50% (2007) 

Cameras and DSRC, 
15% to 20%

Set-up costs in € million approx. 200 approx. 150 approx. 100

Charge in € per entry / exit  into/out of 
charging zone
<3.5 tonnes: 2.60 
>3.5 tonnes: 5.20

approx. 9.50 per day, 
residents: 90% discount

Cars: approx. 2.30 per 
journey 
Trucks: approx. 10.50 per 
journey

Differentiation By day of the week and 
time

By day of the week and 
propulsion type

By time, traffic flow and 
propulsion type

Results 22% less vehicle traffic, 
shorter journey times, 
road infrastructure invest-
ment

15% less vehicle traffic, 
congestion reduction of 
30% to 40%, investment in 
public transport

approx. 10-20% less ve-
hicle traffic, traffic flows 
accelerated, far-reaching 
investment in public 
transport

Table 3: Examples of city congestion charging schemes22
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centre and preventing congestion. Unless toll rates 
include variations based on environmental factors, 
the only environmental benefits will be those ari-
sing from the effect of traffic reduction and modal 
shift. Lower charges for more environmentally 
sustainable vehicles could provide added incen-
tives for increased use of low-emission and more 
efficient vehicles. This also makes it easier for local 
authorities to comply with the limit values for fine 
particulate matter and oxides of nitrogen set by 
the EU air quality directive. In Stockholm, exemp-
ting alternative fuel vehicles from the congestion 
tax led to an increase in such vehicles from three 
to 11 per cent in less than a year.
 
The fact that the potential for varying charging 
rates is so rarely exploited is largely due to the 
high associated costs of collection and monitoring. 
In addition, the city centre congestion charge ge-
nerally only applies to a relatively small area of a 
city and so has no impact on the vast majority of 
transport-related pollution.
 
As mentioned above, from the environmental per-
spective a city centre congestion charge can lead 
to undesired diversion effects. Alternative routes 
and detours, especially in the area immediately 
adjacent to the toll zone, can lead to increases in 
traffic volumes.

A congestion charge which is restricted to the very 
centre of a city can bring about changes in the 
traffic flows between the city centre and the outs-
kirts and surrounding area. This can also have an 
impact on the spatial and functional structure of 
the city, for instance when supermarkets relocate 
to the ‘green belt’ on the edge of the city. There 
are likely to be conflicts with urban development 
objectives, especially city centre development ob-
jectives such as quality of life with cultural diver-
sity and ‘short distances’.29 For example, retailers 
might be concerned about an absence of car-
driving customers and therefore choose locations 
outside the toll zone, with resulting decline and 
abandonment in the city centre area. The conse-
quence of this would be longer routes to work and 
shopping facilities or poorer public transport pro-
vision, neither of which are desired environmental 
policy outcomes. 

In order to limit such negative consequences, ad-
ditional planning and regulatory measures are 
essential. Attractive provision for non-motorised 
transport (cycling and walking) within the toll 
zone is thus indispensable. Continuing modificati-
ons to the design of the charging system are also 
vital for the successful long-term implementation 
of environmental objectives in and around city 
centre charging zones. 

4.4. Administrative and other aspects
Similar to the distance-based passenger car toll, 
in the design of a city centre congestion charging 
scheme there must be a trade-off between the 
administrative costs and the rate differentiation 
driven by transport and environmental policy. The 
greater the variations in rate on the basis of time, 
place and vehicle, the greater the demands on the 
technical and administrative collection and mo-
nitoring systems. While schemes like the one in 
Oslo, which have a purely financial objective, only 
consume ten per cent of revenue for ongoing ope-
rational costs, schemes with traffic management 
objectives require between 20 and 40 per cent.30

 
On the other hand, a charging system with fe-
wer rate variations would not provide transport 
management and environmental benefits on the 
same scale. The congestion charging schemes 
implemented so far have a comparatively simple 
charging structure. The toll is collected per entry 
or per transit without any differentiation on the 
basis of time, vehicle type or emissions. Very few 
experiments have been undertaken with the tech-
nical aspects of variable charging systems and, 
where they have, it is a matter of one-off solutions 
and their potential effectiveness is not readily 
transferable to the situation in German cities. Cost-
effective alternatives with comparable results are 
dealt with in Section 4.5.

There could be data protection issues if the infor-
mation on individual vehicles gathered for the 
collection and monitoring of the congestion char-
ge were to be used for other purposes, such as po-
lice investigations or combating terrorism.

The key requirement for the meaningful applicati-
on of a congestion charge is the existence of a city 
centre with strong, incoming traffic flows, such 
as is the case in London and Stockholm. If a large 
number of journeys take place outside the char-
ging zone (perhaps because the zone is too small), 
the administrative costs may soon exceed the be-
nefits. An extension of the charging zone may not 
always be the solution in this case, for if too many 
journeys take place within the charging zone (and 
the toll rate is lower), the effectiveness of the con-
gestion charge as an instrument would be severely 
weakened. In particular in cities which are poly-
centric in structure, such as Berlin, a city centre 
congestion charge is not a plausible solution.

In transport and environmental policy terms, a 
city centre congestion charge will only work if it 
is part of a carefully tailored and coordinated pac-
kage of measures. Numerous studies on successful 
and failed city congestion charging schemes consi-
stently list the following success factors:31 



13

•	 severe pressures owing to the scale of traffic 
problems in the city;

•	 serious commitment on the part of the city 
concerned;

•	 a favourable legal framework and clear divisi-
on of responsibilities;

•	 a simple and reliable technical system with 
effective sanctions for toll dodging; 

•	 good privacy security; and  
•	 free installation of any OBU required to regi-

ster entry and exit to the charging zone.

In addition, it is important that: 
•	 all stakeholder groups are involved in the plan-

ning process from the early stages; 
•	 particularly disadvantaged groups are suppor-

ted, for example with discounts or tax adjust-
ments;

•	 there is open communication and information 
(media marketing); and 

•	 a proportion of the revenues is earmarked for 
the funding of attractive alternative transport 
options.

Also of importance are accompanying measures 
to prevent detour responses and diversions (for 
example, exempting certain through roads from 
the congestion charge), as well as enhancing the 
alternatives to car travel in the city centre (public 
transport, walking and cycling). Equally important 
is a parking policy tailored to local requirements 
(cutting the number of parking spaces and mana-
ging them by means of parking charges), traffic 
planning measures (extensive traffic calming), 
regulatory measures (for example, local speed 
restrictions, no thoroughfare for certain types of 
vehicle and at certain times) and traffic manage-
ment measures (such as traffic guidance systems 
or ramp metering).

4.5. Possible alternatives
Extensive traffic calming can be an important factor 
in encouraging more environmentally sustainable 
modes of transport, such as walking and cycling 
and public transport. It leads to a reduction in noi-
se pollution,greenhouse gases and air pollution32 
and to a safer road environment.33

Car drivers do not always abide by speed restric-
tions in urban areas. Instances of the speed limit 
being broken are contingent not only on enforce-
ment systems but also on the perception of the 
width of the road and how well designed the road 
environment is. Therefore, regulatory measures 
such as speed restrictions should be accompanied 
by modifications to the road environment. In 
many German cities residential areas are charac-
terised by parked cars along the sides of the roads 
and on pavements, meaning that pavements are 

often only partially usable. Furthermore, in many 
cases there is a lack of adequate cycle parking fa-
cilities.
 
It is important that, where possible, consideration 
of traffic calming measures is included at the plan-
ning stage for new roads and in urban and neigh-
bourhood development. Slower traffic takes up less 
room and the space gained can be used for town 
planning improvements such as cycle paths, wider 
pavements, unsealing surfaces and other greening 
measures and enhancements of street life quality.34 
However, local authorities too often end up using 
the space gained to create parking spaces ‘at the 
doorstep’ for residents. Parked cars take up space 
and also encourage the use of cars for short jour-
neys.35

For this reason residents’ parking spaces should 
be situated as compactly as possible at the edge 
of the residential area. Parking places adjacent to 
residential buildings should function as short-term 
stopping places.36 Local authorities and operators 
of private car parks (for customer and staff car 
parks, for example), should charge parking fees 
which cover their costs. As a guide, economic costs 
of around €500 per parking space per year might 
apply.37 In addition to cost-covering charges for 
residents’ parking, traffic management is also be-
nefited by managing parking in areas with high 
levels of incoming traffic, such as city centres.

Germany’s vehicle labelling system has been in 
force since 2007.38 It covers the nationwide har-
monised labelling of vehicles on the basis of their 
emission rates and facilitates local authorities in 
the establishment of ‘low emission zones’. Towns 
and cities can impose driving restrictions on cars 
and trucks, depending on emission rates classed 
according to four emissions categories. Vehicles 
with particularly high emissions are excluded 
from driving in the ‘low emission zone’. 

If the local authorities were to use the potential 
of the labelling regulation consistently, it would 
be possible to effect significant improvements 
in air quality in German city centres. In additi-
on to the improvements in levels of particulate 
matter which might be expected, the Federal 
Environment Agency considers that ‘low emission 
zones’ can also reduce nitrogen dioxide pollution 
affecting people and the environment.

In 2008 Berlin was one of the first cities in 
Germany to introduce a ‘low emission zone’ and 
was also the first city to produce an impact ana-
lysis. In April 2009 the Berlin Senate announced 
that the ‘Umweltzone’ reduces concentrations of 
pollutants hazardous to health. In 2008, diesel ex-
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haust particulate levels fell by 28 per cent compa-
red with 2007. Nitrogen oxides declined by 18 per 
cent compared with 2007.39

4.6. Summary
Under certain circumstances, a congestion charge 
can help local authorities to fulfil transport and 
environmental objectives. However, it may involve 
high administrative costs. Examples from other 
countries where, in addition to the financial aims 
of the scheme, environmental and traffic manage-
ment objectives were pursued, illustrate that envi-
ronmental targets were actually exceeded. 

However, a city centre congestion charge can be 
counterproductive if account is not taken of speci-
fic local characteristics and success factors, inclu-
ding in particular public transport enhancement 
and accompanying transport planning measures, 
which should be commenced in advance of the 
introduction of road charging. The key require-
ment for a congestion charge is the existence of 
a city centre with a high level of incoming traffic. 
City centre congestion charging schemes often 
fail due to a lack of public acceptance, unless the 
objectives are absolutely transparent and there is a 
binding commitment to earmark at least a propor-
tion of revenues for improving traffic conditions 
and relieving the pressure on particularly badly 
affected residents. 

A case-by-case assessment is essential for each 
individual city, with the involvement of all stake-
holders, in order to ascertain whether and to what 
extent a city centre congestion charge would be 
more suitable than possible alternatives to solving 
city centre traffic problems. Note should also be 
taken of the fact that, because of the different 
conditions which may apply, the experiences of 
the congestion charge in other countries cannot 
simply be transposed to German cities.40 Under 
the existing legal and administrative conditions 
in Germany and with the technical solutions cur-
rently available for the collection and monitoring 
of a city centre congestion charge, the Federal 
Environment Agency believes that overall, alt-
hough challenging, it would not be impossible to 
implement congestion charging schemes. 

5. Conclusions

Around €47 billion of the costs incurred by car 
traffic are not covered by the taxes and duties 
currently levied. Therefore road user charging sy-
stems are appropriate.

Road pricing schemes should be designed in such 
a way that they provide incentives to make trans-
port more environmentally sustainable. The harm-

ful effects of traffic, such as greenhouse gas emissi-
ons, noise, air pollution, accidents, land fragmen-
tation and land consumption should be prevented, 
if possible, or at least reduced.

City centre congestion charging presents a possib-
le solution if certain town planning and transport 
preconditions are fulfilled. These include the exi-
stence of a monocentric city structure with heavy 
incoming and outgoing traffic flows. In order to 
be successful and to gain widespread public ac-
ceptance, it must form part of a package of local 
transport and environmental policy measures. 
Essential to this are, among other things, good 
communication with the public and investment in 
attractive public transport and transport planning 
improvements. A congestion charging scheme 
must also be accompanied by management of 
public parking by means of parking charges, as 
well as management of private parking targeted 
at modal shift. The price of parking should reflect 
the costs of parking space provision. A case-by-case 
assessment should be carried out as to whether 
these measures might actually be implemented in 
place of a city centre congestion charge.

From the point of view of environmental protec-
tion, the vignette offers very few advantages over 
the status quo. On the contrary, it may even pro-
vide incentives (once a vehicle sticker has been 
purchased) to increase car use.
 
An increase in fuel taxation – preferably EU-wide 
– would be the simplest and most cost-effective 
means of assigning the costs of road traffic pro-
portionately to the user. However, the distance-re-
lated passenger car toll and the congestion charge 
enable additional incentives to be implemented, 
as they allow variable charging rates depending 
on traffic volumes, selected route and intensity 
of noise pollution and emissions. These variable 
rates create incentives which speed up the move 
towards low-emission, quiet, climate-friendly cars. 
Both charging models also offer the possibility of 
using variable toll rates for traffic management 
objectives. This leads to a more efficient use of the 
road infrastructure and can mean that expensive 
and resource-intensive new roads and road expan-
sion schemes are no longer necessary.
 
With regard to the distance-based passenger car 
toll, it is not currently clear whether the cost of 
installing a passenger car toll system and the run-
ning costs for the installation, collection and mo-
nitoring of toll revenues would be proportionate. 
Furthermore, in terms of protecting resources, the 
environmental benefits would have to be balan-
ced against the additional environmental impact 
associated with the recording system. If the car 
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toll were to be applied to the entire German road 
network, rather than just part of it, such as the 
motorway network, the collection costs would be 
lower due to simplified recording equipment. In 
addition, unwanted diversions to the rest of the 
road network would be avoided.
 
Against this background, the Federal Environment 
Agency considers the introduction of a distance-
based passenger car toll covering the entire 
German road network to be the most appropri-
ate and goal-oriented of the charging models 
discussed.  
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