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Key questions
e  What variable charges are applied to fuel consumption and to mileage in European countries?
e  What is an example of an efficient charge system in Switzerland?

In contrast to the existing taxation of road transport, an efficient pricing system is characterised by higher charges on
mileage with fuel consumption being primarily subject to a CO: levy.

Taxes and charges of road transport in Europe European countries all apply their own levy system,

. . which has developed over time, with little
In addition to a general VAT, road transport in Europe o ) o
. . . . coordination between countries. Within the EU, only
is subject to a series of specific charges. They range o .
minimum rates for motor fuels are harmonized under

the Energy Directive 2003/96/EC. Additionally, the
Eurovignette Directive lays down certain guidelines

from car sales taxes, fuel taxes and road tolls to
congestion charges.

Figure 1: Fuel taxes in European countries for Member States that levy tolls and vignettes on
0.80 heavy goods vehicles (Directive 2011/76/EU).
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Source: EC 2019, Transport taxes and charges in Europe, Excel
annex
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an explicit CO, tax component, which is the largest in
Sweden and Finland, at around 0.2 EUR/L.}

While all countries levy taxes on motor fuels,
comparatively few countries apply variable mileage-
based charges. Of the 30 countries considered, 17
levy mileage-based charges on heavy goods vehicles
(HGV) and 9 on passenger cars (PC) (Figure 2).
Typically, these charges are restricted to motorways,
vary with weight and emission characteristics of
heavy goods vehicles, and are earmarked to finance
road infrastructure. The highest charges are levied in
Switzerland (HGV) and Norway (PC), where the
charges also apply to roads other than motorways.

Figure 2: Mileage-based motorway charges in European
countries
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Source: EC 2019, Transport taxes and charges in Europe, Excel
annex

Countries without distance-based charges usually
levy yearly charges for motorways. Such vignette
systems can be considered as lump-sum taxes since
they are independent of the extent of road use.

Many countries charge additional tolls on specific
parts of the network, such as tunnels or bridges,
which serve to finance infrastructure. (Austria,
Belgium, Bulgaria, Croatia, Denmark, France,
Germany, Greece, Ireland, Italy, The Netherlands,

1 MURE and OECD 2019, Taxing energy use 2019, Annex 2.A.
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Romania, Slovenia, Spain, Sweden, United Kingdom,
Norway.)

Furthermore, Italy (Milano), Latvia (Jurmala), Malta
(Valetta), Norway (Oslo, Kristiansand, Stavanger,
Bergen, Tgnsberg, Namsos, Haugesund and
Trondheim), Sweden (Stockholm and Gothenburg)
and the United Kingdom (London) use a special road
pricing scheme in urban areas that are subject to
heavy traffic.

An efficient pricing scheme

Road traffic causes a multitude of external costs, such
as climate change due to CO, emissions, local air
pollution, accidents, noise disturbance and
congestion. An efficient pricing scheme takes these
negative externalities into account by internalising
the cost. Ideally, the price of a traded good or service
should equal its marginal social cost, i.e. the private
cost of an additional unit incurred by the supplier plus
the external cost of an additional unit incurred by
third parties that have nothing to do with the market
transaction.

When applying this principle to road transport, the
following aspects must be specifically addressed.

- The monetary estimation of external costs
resulting from climate change is extremely
difficult, if not impossible. Therefore, for this
problem, a tax incentive which aims to achieve a
politically set emission target is the instrument of
choice. This procedure is embedded in the Paris
agreement, that sets a standard to limit global
warming to well below 2 degrees, and the
nationally determined contributions (NDC) that
attempt to achieve the goal set by the
international community.

In contrast, local external costs can be determined
more reliably and therefore can be directly
internalised.

- Even for local externalities, inferring marginal
external costs remains difficult. Therefore, for the
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sake of simplicity, average variable costs are often
used because these can be easily derived from
total external costs.

- Since efficient prices reflect marginal or variable
social costs, fixed external costs and charges are
not considered. Thus, an efficiency analysis must
be distinguished from distributional questions, i.e.
whether all road traffic taxes and levies together
cover total external costs.

- A large part of the external costs caused by road
transport depend either on fuel use or on distance
driven. Since fuel use per distance driven is not a
constant but varies from vehicle to vehicle and
driving behaviour, efficient charges must reflect
this distinction. Otherwise false incentives will be
given to adjust fuel consumption or distance
travelled.

- A distinct external cost category is congestion
costs. Because they are very time- and location-
specific, it makes little sense to charge these costs
according to mileage. In comparison, a location- and
time-specific road pricing scheme to internalise
congestion costs is more efficient. However, since this
policy brief focuses on fuel and mileage charges,
congestion costs will not be considered below.

Table 1: Average variable local external costs

An illustration for Switzerland

In Switzerland, external costs of transport are
estimated comprehensively on behalf of the Federal
Office for Spatial Development. The estimation’s
method aligns with the procedures conducted by the
EU, and its results are of a quasi-official nature since
the determination of the country’s heavy goods
vehicles charge-rate is based on it.

Table 1 shows average variable local external costs as
well as variable road infrastructure costs as a function
of fuel consumption and mileage (vehicle kilometre
vkm for passenger cars and ton kilometre tkm for
heavy goods vehicles). For all three vehicle categories
considered, the greatest costs arise from air
pollution, accidents and road infrastructure. Air
pollution costs were estimated based on the
pollutant PM10. Note that only a small fraction of
PM10 emissions are from exhaust gases (and thus
fuel-related). The much bigger share is caused by tire,
road, and brakes attrition, which is primarily distance-
related.

The latter costs of air pollution as well as costs of
accidents and noise are not completely evenly
distributed according to mileage. However, there is a
risk that a highly differentiated pricing system would
be so complex that users would no longer respond to

PC petrol PC diesel HGV
CHF/L* CHF/vkm CHF/L CHF/vkm CHF/L CHF/tkm
Air pollution 0.058 - 0.177 - 0.256 -

- 0.034 - 0.034 - 0.026

Accidents - 0.036 - 0.036 - 0.01

Noise - 0.017 - 0.017 - 0.03
Soil pollution - 0.001 - 0.001 - 0.003
Road infrastucture - 0.063 - 0.063 - 0.061
Total 0.058 0.150 0.177 0.150 0.256 0.129

*) Exchange rate (October 2020): 0.93 EUR/CHF

Source: Own calculations based on Ecoplan and Infras? and Strasseninfrastrukturrechnung by the Federal Office for Statistics

2 Ecoplan und Infras (2019). Externe Effekte des Verkehrs 2015,
final report commissend by the Federal Office for spatial
Development

ODYSSEE-MURE




Road transport: Externalities and efficient pricing

Policy brief

price signals. Therefore, for reasons of practicability,
in the present proposal these costs are charged per
distance driven.

Again from an economic perspective, there is no
rationale for such an exemption. Consequently, an
efficient charge scheme should tax motor fuels

As a first conclusion it can be seen from the table that according to the fuel-dependent local external costs

almost all local external costs are mileage-dependent. displayed in Table 1 and with a CO, charge that is

. . equivalent to the CO; price in all the other sectors of
For petrol-driven passenger cars with average fuel

consumption per kilometre, they amount to 97 per the economy. In addition, mileage-related costs

cent of the total reported external costs. should be internalised through an appropriate levy

per kilometre.

As already mentioned, the internalisation of global
Table 2 illustrates this approach for Switzerland. It

applies the current CO; charge rate of 96 CHF/tCO,
which translates into 0.223 CHF/L petrol and
0.251CHF/L diesel. The third row of Table 2 shows the
efficient surcharges on fuel and mileage, respectively.

external costs of climate change is extremely difficult
due to the almost insurmountable difficulties in
monetising them. By setting target values for CO,
emissions, Switzerland, like Europe, has chosen a

different way of tackling the problem. The remaining

question is then with which instruments these goals To give an impression of the relative size of the fuel-

can be achieved in the most cost-effective way. The and mileage-dependent surcharges, the table also

answer to this question is — at least from an economic displays efficient surcharges per ton of CO,, calcula-

point of view — hardly controversial: with a uniform ted with the average fuel consumption of the

price on all CO; emissions. In contrast to the direct . .
respective vehicle category.

internalisation of external costs, such a price scheme

follows a so-called price-standard approach, where Even with the inclusion of the CO; levy the efficient

the charge rate is set so that the politically given surcharges on mileage are substantially larger than

emission level is met. on fuel. For example, the total efficient surcharge for

a petrol-driven passenger car with average fuel
In Switzerland, a CO; levy currently set at 96 CHF/tCO,

consumption amounts to 847 CHF/tCO,, of which only
is enforced. However, the levy does not apply to

121 CHF or 14 per cent is fuel-related.
motor fuels.

Table 2: Comparison of efficient surcharges with existing taxes

PC petrol PC diesel HGV

CHF/L  CHF/vkm | CHF/tCO; CHF/L  CHF/vkm  CHF/tCO, CHF/L  CHF/tkm  CHF/tCO,

Local external costs 0.058 0.150 751 0.177 0.150 800 0.256 0.129 1282
CO: levy 0.223 - 96 0.251 - 96 0.251 - 96
Efficient surcharge 0.281 0.150 847 0.428 0.150 896 0.507 0.129 1378
Fuel tax 0.746 - 321 0.774 - 296 0.774 - 296
Heavy goods vehicle charge - - - - - - - 0.088 810
Total existing taxes 0.746 - 321 0.774 - 296 0.774 0.088 1’106

Taxes minus surcharges +0.465  -0.150 -526 +0.346  -0.150 -600 +0.267 -0.041 -272

Source: Own calculations
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The lower half of Table 2 shows the existing fuel- and
mileage-dependent taxes in Switzerland. For
passenger cars, there is only a fuel-dependent tax. For
heavy goods vehicles there is an additional heavy
goods vehicle charge which was introduced in 2001.

Remarkably, the law explicitly states that the tax
should include external costs®. Thus, the heavy goods
vehicle charge in Switzerland comes close to a so-
called Pigouvian tax, i.e. a charge that directly
internalises external costs.

When comparing the existing taxes to the efficient
price surcharges including the CO; levy it shows that
fuel is overtaxed while mileage is undertaxed. The
latter applies particularly to passenger cars, which are
not subject to a mileage-dependent tax.

For all vehicle categories, the total variable taxes do
not cover the local external costs plus the current CO;
surcharge. This is again more pronounced for
passenger cars, where the deficit amounts to 526
CHF/tCO; (PC petrol) and 600 CHF/tCO, (PC diesel).
Because the current rate of the heavy goods vehicle
charge is 0.041 CHF/tkm* below its efficient level, an
overall deficit of 272CHF/tCO; also results for heavy
goods vehicles.

The question of whether fuel consumption or
distance driven should be charged is important,
because fuel consumption per kilometre varies with
the car fleet and is influenced by consumer choice.
Therefore, only a pricing scheme that reflects fuel-
and mileage-dependent costs separately creates the
right incentives for the decisions of road users. For
example, it can be assumed that an increase in
mileage-based charges would reduce the number of
kilometres driven.

3 Heavy Vehicle Fee Act, Art. 7

4 The heavy goods vehicle charge-rate in the table must not be
confused with the official fee rates. The latter are determined per
maximum weight of the vehicle while the table gives values per
actual weight.
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Conclusions

Although “the internalisation of external (and infra-
structure) costs is one of the leading principles in EUs
transport policy””, the analysis of the existing taxes
and charges shows that there is still a lot to be done
to achieve this.

The numerical results for Switzerland are basically
also valid for Europe. For the EU, the coverage ratio
that compares the variable taxes and charges with
variable external and infrastructure costs is well
below one, in concrete numbers 48 per cent for
passenger cars and 33 per cent for heavy goods
vehicles.® However, the corresponding ratio between
fuel taxes and fuel-related external costs is 180 per
cent for passenger cars and 149 per cent for heavy
goods vehicles. From these results, non-fuel related
ratios of only 12 and 7 per cent can be derived.

Therefore, as in Switzerland, road traffic in Europe is
undertaxed. A more cost-oriented pricing scheme,
that includes a CO; levy, requires higher charges and
a shift from taxing fuel consumption to taxing
mileage. The extent to which such a road pricing
scheme should be differentiated is a question of
practical feasibility.

For further reading or information, please Vvisit
https://www.odyssee-mure.eu/

5 EC 2019, Transport taxes and charges in Europe, p.14
6 EC 2019, State of play of Internalisation in the European
Transport Sector, Annex E.
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