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Transport policy is at the cross-roads. Whilst the fundamental importance of adequate
transport facilities to modern societies and economies is generally recognised, concern about
increasing congestion, environmental consequences and accidents is mounting.

This insight has led to a review of transport policies in many Member States. Calls for debate
at the European level are intensifying and the Cannes Summit has asked that measures should
be taken to review policies to establish fairer competition between modes of transport.

As part of a comprehensive transport strategy, this Green Paper explores ways of making
transport pricing systems fairer and more efficient by giving users and manufacturers
incentives to adjust their transport behaviour. Various possible instruments are identified and
discussed.

The Green Paper argues that fair and efficient pricing should constitute an essential
component of a transport policy strategy and can contribute significantly to reducing some of
the main transport problems (notably congestion, accidents and environmental problems). Its
objective is to launch a broad discussion on this issue.

It is proposed that the Commission :-

. approves the attached Green Paper;

. agrees to its communication to the European Parliament, the Council of
Ministers, the Economic and Social Committee and to the Committee of the
Regions;

. agrees to its publication as a supplement to the EU bulletin.
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Executive Summary

Transport policy is at the cross-roads. Whilst the fundamental importance of adequate
transport facilities to modern societies and economies is generally recognised, concern
about increasing congestion, environmental consequences and accidents is mounting.
There is a growing realisation that, on current policies alone, transport trends are
unsustainable. Without substantial change in transport patterns and investments,
increasing delays and costs are guaranteed.

This insight has triggered a review of transport policies in many Member States.
Calls for debate at the European level are intensifying and the Cannes Summit (June
1995) has asked that measures should be taken to establish fairer competition between
modes of transport.

The outlines of a more comprehensive policy response to this unsustainable situation
are gradually becoming clear. Responsible infrastructure investments aimed at
removing bottlenecks and linking individual modes within an intermodal system are
an important ingredient. The Transeuropean Transport Network is part of the
Communitys response to this challenge. In addition, efforts are needed to complete
the internal market in those modes of transport that are generally environmentally
friendly and where there is spare capacity. Here increased competition should lead to
more competitiveness with respect to road transport. R&D activities are another
ingredient to further the introduction of efficient and safe technologies.

This Green Paper looks at pricing. Transport policies have in the past focused largely
on direct regulation. Whilst rules have brought significant improvements in some
areas, they have not been able to unlock the full potential of response options that can
be triggered through price signals. Price based policies give citizens and businesses
incentives to find solutions to problems. The Union’s objective of ensuring sustainable
transport requires that prices reflect underlying scarcities which would otherwise not
be sufficiently taken into account. Decisions made by individuals with respect to their
choice of mode, their location and investments are to a large extent based on prices.
So prices have to be right in order to get transport right.

The evidence presented in this Green Paper indicates that for many journeys there is
a significant mismatch between prices paid by individual transport users and the costs
they cause - both in structure and in level. Costs are seldom imputed at the point of
use and the prices paid for a journey rarely reflect the true costs of that journey. Some
costs - related to environmental problems, accidents and congestion are only covered
partly or not at all. The degree to which infrastructure costs are covered varies
significantly both within and across modes. Some transport users pay too much, others
too little. This situation is both unfair and inefficient.

The size of these costs which are not directly borne by those who cause them is very
large - even on conservative estimates. Congestion is estimated to cost the Union some
2% of GDP every year; accidents another 1.5% and; air pollution and noise at least
0.6%. All in all this amounts to some 250 BECU per year in the Union and over 90%
of these costs are related to road transport. This paper therefore concentrates on road
transport. The available evidence suggests that existing road taxation falls far short
of covering all these costs.
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This Green Paper explores ways of making transport pricing systems fairer and more
efficient - by giving users and manufacturers incentives to adjust their transport
behaviour. The aim is to reduce congestion, accidents and environmental problems.
The purpose of this policy is not to increase the costs of transport. On the contrary,
by reducing the negative side-effects of transport - and the sometimes hidden costs
they represent - the real costs of transport (i.e. those currently paid by individual users
plus those paid by others or society as a whole) are set to decrease.

A number of key characteristics of an efficient and fair pricing system emerge from
this analysis. In principle, prices paid for individual journeys should be better aligned
with the real costs of these journeys. As costs differ across time, space and modes,
this implies a need for more differentiation Transparency is important and, ideally,
accounts should be published identifying the relation between charges and costs. The
principal aim of such a policy would not be to raise tax revenues, but to use price
signals to curb congestion, accidents and pollution. If this policy were successful,
revenues from charges would fall.

In the long run telematics - e.g. electronic road pricing - has the potential to provide
a system which meets these requirements, whilst respecting the privacy of Europe's
citizens. This would significantly reduce transport problems. There are great benefits
to be derived from avoiding incompatible systems and European wide rules for
interoperability are needed. However, the full introduction of these systems will
probably take a decade and possibly longer.

Given the severity of the problems, action cannot be put off until then. Moreover, there
are promising possibilities, either at national or Community level, to deal with a
number of problems that can be introduced at short notice. These include:

- Adjusting existing Community legislation on road charges for Heavy Goods Vehicles,
in order to make progress towards fair and efficient pricing;

- Electronic kilometre charges based on infrastructure damage and possibly other
parameters (Heavy goods vehicles);

- Road tolls in congested and/or sensitive areas;

- Differentiated fuel taxes reflecting differences in fuel quality (e.g. environmental
characteristics);

- Differentiated vehicles taxes in accordance with the vehicle's environmental and
noise characteristics, possibly to be linked with electronic kilometre charges;

- Differentiated landing charges (air transport) and track charges (rail)
- The provision of information on the safety performance of vehicles and modes.

Adjusting the structure of existing tax systems by bringing charges closer to the point
of use is likely to generate significant benefits. This paper suggests that getting the
structure of tax and charging systems right should be the first priority. However, the
uncertainties surrounding external cost estimates do not invalidate the need to raise
charges where appropriate: the direction and order of magnitude of the required
changes is often known. A policy of gradually phasing in instruments and charges,
where needed, as more information becomes available is desirable.
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Making progress towards fair and efficient pricing is likely to significantly strengthen
European competitiveness. Reducing congestion, air pollution and accidents means that
the associated costs, currently borne by the European economy as a whole, are reduced.
For example, curbing congestion will reduce the time losses incurred by businesses and
consumers. A reduction in accidents leads to lower health care costs which translate
into lower social charges. Bringing down air pollution will also cut health bills and, in
addition, increase agricultural productivity (e.g. through reduced ozone concentrations).
Moreover, where higher transport charges might occur, revenues should be returned to
the economy through reductions in other taxes and charges. In line with the analysis
presented in the White Paper on Growth, Competitiveness and Employment, reductions
in social security charges - in particular those on low skilled labour - would seem highly
promising. Obviously, the incidence of policies will vary across households and
industries and will have to be carefully evaluated.

The proposed pricing strategy necessitates a high degree of differentiation and should
fully take account of local circumstances. This is important for reasons of efficiency and
equity. In particular, rural areas, where transport problems are of a different nature
would have to be treated differently, especially as available evidence suggests that prices
in those areas are approximately right. The same is true for peripheral regions.

The need to make more progress on fair and efficient pricing is reinforced by the
ongoing efforts to complete the internal market in transport and the move towards
intermodal transport systems in Europe. Equitable conditions of competition are
essential for reaping the full benefits from these policies.

Fair and efficient pricing holds out the prospect of better linking charges to
infrastructure costs. Not only could this reduce repair and maintenance costs,
appropriate infrastructure charging is also likely to be crucial for mobilising private
capital for infrastructure construction. Efficient infrastructure pricing would thus
facilitate the introduction of public private partnerships and relieve demands on tight
public budgets.

Since some transport policies are formulated at the Community level (e.g. vehicle
standards, minimum fuel excises etc.), whilst others are introduced by Member States,
there is need for a broad agreement on the policy approach in order to ensure
consistency. This is also necessary to safeguard the efficient functioning of the internal
market and to take account of cross-border effects (e.g. ozone and acidification).

Given the vital importance of transport to our economies and societies, the Commission
believes that a debate on transport pricing is essential. It is also urgently needed
because the Commission will have in 1996 to table proposals relevant to transport
pricing, notably on heavy goods vehicles taxes and on an environmental framework for
transport. Whatever the form of decisions, the transport system will clearly need time
to adjust: location decisions have long lasting implications, technologies to meet
customer requirements have to be developed over time and vehicle stocks can only be
replaced in a decade or so. It is precisely for this reason that, as businesses, people and
governments are beginning to plan for the next century, a clear and urgent signal must
be given that prices paid by individual transport users will have to more accurately
reflect the full costs of transport, both in level and in structure. A wide and thorough
discussion and consultation on how this principle can be implemented in practice is
therefore urgently needed.



1. INTRODUCTION

Need for policy action

Transport is an essential service in any society. Goods transportation ensures that products can
be shipped from factories to markets and passenger transport, both private and public -
allows Europe's citizens to visit each other, go to work or school, and participate in a myriad
of economic and social activities. Increases in transport efficiency were an essential
precondition to the industrial revolution and are still adriving force behind international trade
and tourism. The benefits of transport are many and varied : an efficient transport system is
a major contributor to economic growth, competitiveness and employment.

All this explains why the growing realisation that something is going wrong with our transport
systems is so profoundly disquietening. Increasing transport delays have brought down travel
speeds in a number of major European cities to levels which prevailed in the age of horse-
drawn carts. Air pollution problems (e.g. ozone) in summer are requiring that, on more and
more occasions, citizens across Europe have to refrain from outdoor activities. It is estimated
that thousands of European citizens die each year from just one form of air pollution
(particulate matter) - according to some studies air pollution from transport kills more than
6000 people in the UK alone. Road accidents kill some 50,000 annually in the Union and
are the major cause of death for the under 40's.

Although some forms of pollution are expected to go down on the basis of current policies
alone, congestion will increase to unparalleled levels if no further action is taken. Whereas
technical progress has made transport much safer and the total of road accidents is slowly
declining further, society is realising that the cost in terms of human suffering, misery and lost
productivity is unacceptably high.

All over Europe debates are going on about what is increasingly becoming known as the
"transport problem”. And, whilst the nature of the problem differs across regions, the calls
for policy action are intensifying everywhere. Member State governments have launched
discussions and published consultation documents and a wide variety of institutions such as
the European Parliament, the Economic and Social Committee and others have called for
action®. Also, the Cannes Council concluded that other measures should be adopted to
establish fairer competition between modes of transport.

The need to rebalancethe policy strategy

Clearly, many measures have already been taken on a variety of levels and cities, regions
Member States and the Union are each making important contributions.

For example, the Community has laid down progressively tighter standards for vehicle
emissions, as a result of which tailpipe emissions of a new car are now 90% lower than in
the early seventies. Also, in other areas - e.g. safety and noise - standards have forced
improvements. However, many transport problems are related to decisions by individuals with
regard to the choice of mode, route or timing. Congestion, for example, results from the fact
that too many people decide to use private cars at the same time and in the same place.

1
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Most policies that have been devised so far do not influence these decisions directly and,
therefore, overlook an important factor - human behaviour. Transport choices are influenced
by transport prices and there is evidence that for many journeys there is a mismatch between
transport prices paid by individual users and the underlying costs. The result is that decisions
are distorted and too much of the wrong sort of transport occurs at the wrong place and the
wrong pointsin time. Thisis clearly inefficient. The same is true of the fact that society pays
large parts of costs caused by certain transport users. Here there is clearly also an equity
problem.

The Commission believes that the potential of pricing instruments to help reduce the most
important problems of transport - congestion, accidents, air pollution and noise - must be
addressed. All these problems are characterised by significant differences between what
various individuals pay in charges and the costs they impose on other transport users and
society : some pay too much, others not enough. These situations are generally described as
"externalities" as some costs are external to those who cause them - i.e. not part of prices paid
by transport users. Bridging this gap is called the internalisation of external costs which
means that someone making a journey should pay the real cost of that journey.

The importance of ensuring that prices reflect underlying costs has already been emphasised
in the White Paper on the Future of the Common Transport Policy. It has grown with the
completion of the internal transport market. Transport operators based in different Member
States and using different modes of transport have been given the opportunity to offer their
services across the Union in competition with one another. In order to avoid distortions, and
to create equitable conditions of competition, it is essential that the principle that individual
operators and users pay their way be more systematically applied. To do otherwise would be
unfair, but also inefficient, because transport users would choose operators without taking full
account of the resource costs their decisions imply. The Commission, if only as guardian of
the Internal Market, has therefore the responsibility to address this issue and propose
solutions.

Pricing should generally be seen as a complement, not a substitute for regulatory and other
internal market policies. In some cases price based approaches might allow a certain reduction
in red tape and could lead to a removal of some rules from the statute books, but in others,
rules will continue to be necessary for the efficient functioning of the internal market, for
guaranteeing essential health and safety requirements and protecting consumers’. Other
policies relating to information, research and development and the promotion of public
transport (as advocated in the Green Paper on the Citizens' Network) can also contribute to
reducing transport problems. Therefore, the proposed approach consists of a rebalancing of,
rather than a revolution in, transport policy making.

The need for making urgent progress on the required rebalancing can perhaps best be
illustrated by the size of the costs that individual transport users impose on others or society
as awhole: aggregate external costs of land transport have been estimated in various OECD
studies at up to 5% of GDP. Although there is a large uncertainty surrounding cost estimates
of individual externalities and costs vary significantly across and within modes, time and
place of use, the order of magnitude of the total costs - which is broadly comparable to the
total direct contribution of the inland transport modes to GDP - is so large that policy action
is definitely warranted.

In conformity with Article 129A of the Treaty.

2



Table 1.1 Rough estimates of the external costs of transport
(expressed as percentages of gross domestic product)

Air pollution® 0.4 %
Noise 0.2 %
Accidents 15%
Congestion 20 %

@ excluding global warming
Source: Various studies and OECD (1994)

Estimates suggest that over 90% of these costs are related to road transport. External costs
of railways and inland waterways are estimated at only a fraction of the total, although there
are complicated infrastructure cost recovery issues to be dealt with. To date, less information
is available for maritime and air transport, where the required policies are also likely to differ
from those in inland transport due to the highly intercontinental nature of trade in these
services.

These findings explain why, whilst fully recognising that the principles developed in this
paper should apply to all modes, it concentrates on road transport, without however,
overlooking the other transport modes in relevant cases.

Objective and outline of this paper

The objective of this paper is to launch a discussion on how, as part of a multifaceted
transport policy, pricing instruments can contribute to solving the most important transport
problems with which the Union is currently faced. Different levels of policy making - local,
national and Community - are involved in such a strategy and their respective competences
will have to be defined.

Chapters 2 and 3 analyse the general problem of externalities and which policy instruments
are, in principle, available to address them. These two chapters clarify concepts and lay down
general principles. In the next part of the paper - Chapters 4-7 - these principles are applied
to the main externalities of transport: congestion, accidents, air pollution and noise. Each
chapter contains a brief analysis of the problem, presents cost estimates and suggests policy
options for solving the underlying problems. Chapter 8 subsequently summarises the
discussion and analyses the role of possible Community measures. Chapter 9 addresses the
next steps the Commission intends to take in line with the development of the Common
Transport Policy. Finally, Chapter 10 presents the main conclusions of this document.



2. THE EXTERNALITIES OF TRANSPORT

2.1 What are transport externalities?

Transport externalities refer to a situation in which a transport user either does not pay for
the full costs (e.g. including the environmental, congestion or accident costs) of his/her
transport activity or does not receive the full benefits from it.

Any transport activity creates benefits (otherwise people would not engage in it!) as well as
costs. However, not all of these costs and benefits accrue only to those who pay for this
transport activity (i.e. the transport user). Some of the costs fall on other persons or on
society as a whole. One can therefore distinguish between the so-called "internal™ or private
costs, those that are borne by the person engaged in the transport activity (e.g. time, vehicle
and fuel costs) and the so-called "external costs", i.e. those that accrue to others. The sum
of both types of costs is called "social costs”. In general terms, externalities arise whenever
the well-being of an individual is affected by the activities of others who ignore this "spill-
over" when taking their decisions.

The criterion for separating the internal from the external costs of a journey is the person who
pays. If a transport user has to pay for the use of a resource (e.g. the use of energy,
infrastructure, etc.), the associated costs can be considered as internal costs. If, on the other
hand, the transport user affects the well-being of others (e.g. by polluting the air) without
paying for this then the ensuing costs are external to that person. As can be seen, there is a
clear link with the "polluter-pays-principle”, which requires the polluter to cover the costs of
pollution. This principle is laid down in the Treaty (Article 130R2).

Table 2.1 presents a breakdown of total social costs of transport in external and internal costs
for a number of cost items.

Table 2.1 Classification of the Costs of Transport

Cost Categories Social Costs
Internal/Private Costs External Costs
Transport Expenditure - fuel and vehicle costs; - costs paid by others (e.g. free
tickets/fares provision of parking spaces)
Infrastructure Costs - user charges, vehicle taxes - uncovered infrastructure costs

and fuel excises

Accident Costs - costs covered by insurance, - uncovered accident costs (e.g. pain
own accident costs and suffering imposed on others)
Environmental Costs - own disbenefits - uncovered environmental costs

(e.g. noise disturbance to others)

Congestion Costs - own-time costs - delays/time costs imposed on
others




2.2 Why do transport externalities matter?

The crucial importance of transport externalities arises from the fact that, in a market
economy, (economic) decisions are heavily dependent on market prices. However, when
market prices fail to reflect existing scarcities (clean air, absorptive capacity of the
environment, infrastructure etc.), the individual decisions of consumers and producers no
longer add up to an outcome that provides maximum benefits to society as a whole. Thus,
pricing on the basis of full social costs is a key element of an efficient and sustainable
transport system.

Externalities impair the efficient distribution of resources across sectors and activities. For
example, if the use of a certain vehicle type entails significant air pollution and road damage
costs which are not charged, then the demand for this vehicle type will be "too™ high and the
demand for cleaner and less damaging vehicles "too™ low. This represents an inefficient use
of resources. Externalities imply that individual transport decisions no longer lead to an
outcome that is desirable from the point of view of society as a whole. Moreover, the
external costs are paid by others: tax payers implicitly end up footing the bill of road
maintenance and health care due to damage from air pollution, whilst damage to buildings and
crops resulting from acidification and other forms of pollution is paid by house owners,
businesses and farmers. This is unfair and inefficient.

To correct this, there is, therefore, a need for government measures.

2.3 How can transport externalitiesbe reduced?

Government measures should aim at curbing these externalities, both for reasons of
economic efficiency and equity. A price based approach ensures that prices paid by
transport users better reflect total costs: this can be achieved by internalising the external
costs - i.e. imputing them to users. The internalisation approach represents a different type
of government policy than the traditional regulatory measures usually relied upon in the
past.

Both policy approaches try to reduce the size of the (transport) externality (e.g. pollution,
noise etc.). The internalisation approach does this by ensuring that each transport user pays
the full social (i.e. private, environmental and other) costs associated to each individual trip
and therefore has an incentive to reduce the underlying problem. Clearly, economic
instruments are only effective if transport choices are sensitive to prices. Annex 1 shows that,
certainly in the longer run (say 5 years), most transport behaviour is strongly affected by
transport costs and prices. The regulatory approach tries to reach a reduction in the
externality without relying on the price mechanism for changing transport behaviour. This
approach consists, for example of laying down rules for products which reduce the
environmental consequences of transport. Chapter 3 contains a more elaborate discussion on
these two approaches.



The ideal case of an absence of externalities is by no means identical to the complete absence
of environmental damage, accidents or congestion. There would be no transport activity if
the level of noise, accidents or emissions had to be zero. Instead, the negative side-effects
of transport activity should be at a level that is "optimal™ from the point of view of society
: the marginal costs® of further reducing these side-effects exactly equal the marginal benefits
from doing so. Reducing the side-effects by more would entail higher costs than benefits.

In order to devise policies for internalising transport externalities, it is first necessary to
measure them.

2.4 How can externalitiesbe measured?

Externalities can be measured in monetary terms either by inferring their value from
observed market transactions (e.g. expenditure on damage avoidance, health costs, property
value loss etc.) or by asking people how much they would be willing to pay for the
reduction of a specific negative transport externality by a certain amount.

Estimates concerning the present total external costs of transport, as a percent of GDP in
different Member States, are useful to highlight the size of the problem, but they are only of
limited value for implementing sound policies for dealing with individual cases. For this
purpose, detailed estimates are required, distinguishing transport modes, times and places, as
well as types of externality.

Different methods for measuring externalities can lead to significantly different results. But
this does not invalidate such estimates. A large part of the differences can in fact be
explained either by different assumptions (which can be harmonised) or by different degrees
of comprehensiveness. In particular, market related valuation approaches tend to
systematically underestimate the full amount of external costs by only including those that
lead to easily identifiable changes in prices. Estimates based on willingness-to-pay or
willingness-to-accept permit a more comprehensive measurement to be made (see Annex 2
for more details on this). Cost estimates reported in this paper for individual externalities
generally refer to conservative assessments relying heavily on observed market transaction
evaluation methods. For accident externalities, however, account is taken of peoples’
willingness to pay for reduced mortality and morbidity risks as this is a crucial factor in
evaluating accident costs (see chapter 5).

Research under the EU's Fourth Framework Programme is analysing different methods of
measuring externalities as well as the effectiveness of selected pricing options (see Annex 10).

Marginal costs are the additional costs of providing one extra unit of a good or service. For example,
the marginal costs of reducing air pollution equal the additional costs of reducing air pollution given
certain prevailing air quality levels. The more stringent the air quality objectives are, the higher are the
marginal costs for a given improvement, because it becomes increasingly harder (and, therefore, more
expensive) to reduce emissions.



2.5 What are the main transport externalities?

The size of transport externalities varies significantly between transport modes, times and
places. Thus, caution has to be applied when making general statements. Nevertheless,
on the basis of the existing studies it appears that generally external congestion costs are
the largest individual externality, followed by accident and environmental problems (air
pollution and noise)

This Paper therefore concentrates on those externalities, without, however, overlooking
infrastructure costs (closely related to congestion) which should, of course, also be covered
by a comprehensive, accurate and fair pricing system.

It is sometimes argued that transport creates significant positive externalities because it
stimulates productivity and economic growth. Increased productivity leads to economic
benefits, which, however, are internal to the user and can thus not be treated as externalities.
The bulk of the available scientific evidence suggests that, in modern industrialised
economies, increases in transport efficiency are generally reflected in decreased transport
costs: these effects are internal to the market mechanism and not external. Some studies
claiming external benefits of transport seem to refer uniquely to private benefits.

Moreover, an important distinction has to be made between externalities resulting from the
provision of infrastructure and the use of infrastructure : whereas, in planning infrastructure
projects on the basis of cost benefit analyses, full account should be taken of possible benefits
elsewhere in the network and of possible regional policy objectives, this does not mean that
the benefits people derive from its use are external. This paper does not, therefore, analyse
the case of positive externalities.



3. INSTRUMENTS TO CURB TRANSPORT EXTERNALITIES

In designing policy instruments to deal with different transport externalities - which will be
discussed in the subsequent chapters - possible options have to be evaluated on the basis of
clear criteria.

3.1 Criteriafor selecting instruments

Among the most important criteria for selecting policy instruments to deal with transport
externalities are effectiveness, cost-effectiveness, transparency, fairness (distributional equity),
and the existence of possible (positive or negative) side-effects on other transport externalities
or policies. In addition, the subsidiarity principle has to be applied in order to decide on the
best role for the European Community. These are discussed in more depth in Annex 3.

It is clear that instruments should be effective in reaching their objective of reducing
underlying transport problems. When policies impinge on a variety of problems, then these
side-effects should be taken into account. Also, their costs should be compared. For example,
if a differentiated circulation tax (based on emission per kilometre and mileage) can reduce
vehicle emissions at nearly a twentieth of the cost of a fuel tax (see Chapter 6 and Annex 9),
then the former instrument is much more cost-effective than the latter. Fairness is of major
importance in assessing instruments: the incidence of measures and their associated costs and
benefits on different income groups must be reviewed and corrective action taken where
necessary. Finally, in devising policies it has to be decided which level of government does
what. In accordance with the subsidiarity principle, competences should only be allocated to
the Community if the objectives can be better achieved at the Union level.

3.2 Market based instrumentsand regulation

There are, as discussed in the previous chapter, two basic approaches to curbing transport
externalities: market based instruments (e.g. pricing) and direct regulation (also sometimes
described as "command and control™).

In comparing the attractiveness of policies belonging to the two classes, ideally, a case by
case approach is needed. Nevertheless, there are a number of general insights to be drawn.
Provided that economic instruments can be closely linked to the problem at hand, they are
likely to be much more cost-effective than direct regulation because they allow citizens and
businesses to rely on a variety of response channels to reduce the externality’. The cost-
effectiveness is likely to be particularly high when problems vary across space and in time:
charges can reflect these differences, whereas rules - certainly Community legislation - tend
to coincide with jurisdictional boundaries. Economic instruments dovetail nicely into the
market system and, therefore, generally require less red tape than comparable regulation.

However, it has to be pointed out that market failures, high transaction and implementation
costs and classification problems could significantly undermine the cost-effectiveness of
economic instruments. If markets do not function efficiently then obviously price signals will
not be transmitted efficiently and the effectiveness of economic instruments will be impaired.

For example, an emissions fee could trigger the development of more environmentally friendly
vehicles, could lead to shift in the composition of the car fleet, higher vehicle occupancy rates, an
increased use of public transport etc. Chapter 6 contains a more elaborate discussion of this point.
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High transaction costs - e.g. because advanced and expensive metering technology is needed -
will obviously also reduce the cost-effectiveness. Classification problems could imply that it
is difficult to link charges directly to problems. As discussed above, the less charges reflect
costs at the level of individual transport users, the less attractive are economic instruments.
Harmonised direct standards ensure a predictable regulatory environment for manufacturers
to produce one version of a vehicle, thereby allowing economies of scale to be reaped. The
approach taken by the Community has been to establish ambitious standards based on
advanced technology. Regulations have also been easy to implement. The attractiveness of
harmonised technical regulations will have to be compared with tax systems applied with
sufficient uniformity and coherence at EU level.

In these cases direct regulation might have advantages because changes are mandated directly
and the instrument, therefore, does not rely on the market mechanism. Direct regulation is also
needed when the precise attainment of health and safety standards is crucial or when physical
thresholds have to be guaranteed. For internal market reasons, it is in cases which concern the
free circulation of goods often desirable to lay down minimum standards (e.g. maximum
emission limit values) at the Community level.

This discussion shows that policies should consist of a mix of instruments belonging to both
approaches and that solutions have to be developed on a case by case basis. Transport
policies - both in the Union and in the Member States - have in the past relied heavily on
regulation for achieving improvements in the safety and the environmental performance of
transport while the use of economic instruments, although increasing, is still limited (see
chapters 4-7).

There are various reasons for suggesting that it would be useful to review this approach. First,
the general awareness of the problems has risen and calls for policy action are intensifying.
On current policies alone, a number of problems are forecast to deteriorate significantly, while
others will not improve satisfactorily. Regulation does not seem capable of tapping all
mechanisms for solving the problems as some are closely related to human behaviour.
Secondly, in some areas the costs of achieving further improvements have risen, and there is
a general need for assessing the cost-effectiveness of policies. To the extent that economic
instruments can be substituted for direct regulation, this would - as a side effect - also lead
to a reduction of red-tape and bureaucratic rules. Thirdly, it seems that the technical
possibilities to introduce efficient economic instruments have increased (e.g. telematics).
Fourthly, the liberalisation of the internal market calls for removing distortions across modes
and between operators of different nationalities. As the degree of cost-internalisation differs
in different parts of the Union, more action is needed. Finally, as discussed above, the
"transport dilemma"” consists of a series of inter-related problems requiring an integrated
response. A policy strategy that also relies on economic instruments is generally better able
to provide such a response.

This paper, therefore, investigates the potential for making prices fairer and more efficient as
part of a multifaceted transport policy.



4.  INFRASTRUCTURE COSTS AND CONGESTION

4.1 Why do infrastructure and congestion costs matter?

Building and maintaining infrastructure entails costs. This raises the question of how these
costs should be recuperated from the infrastructure users. Many of the charges that are
currently used are not or, are only partly related to the actual costs of providing or using the
infrastructure. Clearly, there is an important link between congestion and infrastructure costs,
because congestion implies that infrastructure is used beyond the designed capacity (i.e. there
is infrastructure scarcity). Congestion in infrastructure networks is increasing strongly in the
Union. Congestion implies that transport decisions made by one user impinge on all other
users of the network. For example, in some cases of congestion a car driver losing 10 minutes
of her or his own time, imposes total time losses of 45 minutes on other road users. Since
transport users only take their own losses into account they underestimate the full costs of
their decisions. As a result, demand for transport in congested situations is too high. The
introduction of a charge to bridge the gap between private and total costs could, therefore,
generate significant benefits. By reducing the traffic volume, the imposition of a charge
increases traffic speeds. This represents a net benefit for society.

4.2 Measuringand chargingfor infrastructurecosts

42.1 What are infrastructurecosts?
In evaluating infrastructure cost it is essential to make a distinction between:

(i) capital costs: Road, rail and inland waterway networks, as well as port and airport
installations, represent important assets. The provision of these assets implies real
Ccosts.

Clearly, the capital invested in the provision of a transport infrastructure gives rise to a fixed
cost that bears no relationship to the actual use of the infrastructure. The capital value of the
transport infrastructure increases over time with additions made by new investments. It is
important to distinguish annual investments (expenditure) from annual capital costs: these are
very different concepts and there is no reason to make users pay annually for the investment
costs that were incurred in a particular year (see Graph 4.1).

However, measuring the asset value of the network requires detailed information on
parameters such as the replacement value of the infrastructure. Evaluations on road capital
costs are presently only available for a number of countries, such as Germany, Austria, the
UK and Finland. For other Member States, only annual outlays are calculated. More
information needs to be collected, preferably on a harmonised basis, allowing cross-country
comparisons to be made.

(i) operating and maintenance cost. Examples of these types of costs are:
- the (annual) maintenance expenditure for roads;
- the expenditure for dredging a canal or a harbour.
Some of the operating costs vary with transport volumes, but other factors, such as weather
conditions also play a role. For example, the pavement of a road is damaged by the axle

weight of the vehicles travelling on it but also by temperature variations, rain, snow and
excessive heat.
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Data on operating and maintenance costs are generally available, although no harmonised
approach for measuring these costs

exists at the level of the Union.
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Graph 4.1

4.2.2 How should we charge for infrastructure costs
Infrastructure cost charging should ideally meet three criteria:

- The system should link charges as much as possible to actual costs (i.e. marginal cost
pricing) at the level of the individual user:

Marginal cost pricing is important for the efficiency of the transport system since it gives
individual users an incentive to reduce the underlying costs because cost savings are
rewarded by lower charges. For example, traffic induced road wear and tear can be taxed
relatively easily and efficiently by charging trucks on the basis of their axle weights
(which determine the damaging power -see below) and their mileages. Such a system
gives hauliers an incentive to use configurations with lower axle weights, to reduce empty
runs or, in some cases to use combined transport.

- In total, infrastructure charges should recover aggregate infrastructure costs:

If significant parts of total costs are not use dependent - as is the case with capital costs -
then marginal cost pricing alone will not lead to full cost recovery. Cost recovery is,
however, important for a number of reasons. First, private owners of infrastructure have
to recover costs. Privately owned ports, airports and toll-roads have all developed pricing
schemes that relate charges to other parameters (e.g. access, landing rights, slots etc.) to
recover full costs. Secondly, in the absence of full cost recovery in the transport sector
as a whole, the general budget would have to fund the sector by imposing taxes/charges
elsewhere. It is generally felt that, although for reasons of economic efficiency marginal
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- In total, infrastructure charges should recover aggregate infrastructure costs:

If significant parts of total costs are not use dependent - as is the case with capital costs
- then marginal cost pricing alone will not lead to full cost recovery. Cost recovery is,
however, important for a number of reasons. First, private owners of infrastructure have
to recover costs. Privately owned ports, airports and toll-roads have all developed
pricing schemes that relate charges to other parameters (e.g. access, landing rights, slots
etc.) to recover full costs. Secondly, in the absence of full cost recovery in the transport
sector as a whole, the general budget would have to fund the sector by imposing
taxes/charges elsewhere. It is generally felt that, although for reasons of economic
efficiency marginal cost pricing has major advantages, large transfers between sectors
are undesirable. Therefore, in principle, total infrastructure costs should be recovered
in the long run.

A number of considerations have to be kept in mind when implementing the cost
recovery criterion. First, it is quite common and perfectly legitimate to invest in
infrastructure for non-transport related policy reasons, such as regional balance. It seems
unreasonable to require transport users to cover the infrastructure cost imposed on these
grounds. This highlights the need for a clear system of accounting. Secondly, past
decisions on infrastructure projects that no longer meet present day transport demands
have, in some cases, generated high costs which cannot be recovered by users. This kind
of infrastructure has to be given special treatment.

- Transparency:

The system of charging for infrastructure costs should be clear to citizens and
businesses.

4.3 Congestion costs: nature, size and charging

Congestion is a waste of time. It arises when infrastructure networks carry more transport
users than their design capacity. In such a situation every user incurs delays and imposes
delays on others. These delays represent economic losses because people value time and, in
addition, energy use increases with delays. Delays increase more than proportionally as more
users enter the network until traffic comes to a standstill. This is why, in congested networks,
a small reduction in traffic levels can significantly speed up flows.

Congestion deals with infrastructure scarcity through queuing (i.e. quantity rationing):
everybody gets stuck in a traffic jam and incurs time losses whilst imposing further delays
on others. When making transport choices, every individual transport user only takes his or
her own time (and other) costs into account, ignoring those imposed on others. As everybody
does the same, there is too much traffic and all infrastructure users waste time. Although, in
the resulting situation all infrastructure users put together pay for the total time costs, there
is still an externality and an ensuing wastage of scarce resources (time, energy). This results
from the fact that there is a "market failure” because, as stated above, an individual
infrastructure user does not compare the private benefits of his/her decision with the total
costs this decision imposes on society as a whole (the so-called marginal social costs). A price
based solution to infrastructure scarcity corrects this "market failure™ by ensuring that prices
paid by individuals reflect the full costs of transport choices to all other infrastructure users.
The result is that trips which carry higher costs than benefits are avoided. The ensuing
reduction in transport volumes leads to higher travel speeds and time savings, which represent
a benefit to all.

12



An important point to note here is that the value of time differs considerably between different
infrastructure users. The costs of being stuck in a traffic jam are much higher for a lorry
carrying supplies for a production line or a businesswoman hurrying to catch a plane than for
someone whose trip purpose does not depend so much on a specific arrival time. However,
in the present situation without charging for congestion costs, there is no means of allocating
the scarce infrastructure capacity to those who derive the largest benefits from using it. As
a result, money is wasted and society as a whole does not reap the maximum benefit from
its infrastructure networks.
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conditions, up from 30.6% in 1983. Even on rural interstates congestion is currently
problematic, affecting some 9% of total traffic, having tripled in just eight years (Gramlich
1994).
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There is only a limited number of estimates available for congestion costs and most of these
estimates refer to roads. A recent survey by the OECD (Quinet (1994)) puts road congestion
costs in Western industrialised societies at some 2% of GDP. This figure suggests costs of the
order of 120 Billion ECU for the EU as a whole. Estimates for other modes arrive at
significantly lower numbers. For example, congestion costs in European aviation are put at
some 2.4 Billion ECU in a recent study (ECAC (1995)), but this study seems to exclude time
losses of passengers. One study for rail suggests that costs in France total some 0.15 billion
ECU. If this were representative of Europe, total costs would be around 0.85 billion ECU. For
inland waterways congestion costs are negligible as capacity is abundant. No figures are
available for maritime transport.

The conclusion to be drawn from these studies is that congestion represents a major external
cost, which is largely concentrated in road transport.

An important characteristic of congestion is that it varies strongly across space and in time.
Clearly, this is a function of the spatial organisation of Western societies (80% of the
population live in cities) and relatively fixed patterns of work and school over the day and
week.

Table 4.1 presents results from a recent study for road congestion in the UK which strongly
underlines this point. Road congestion is largely concentrated in urban areas. Costs during
peak hour are significantly higher than during off-peak. Whilst traffic in rural areas accounts
for more than 20% of total traffic, its share in total congestion costs is estimated at less than
1%.
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Table 4.1 : Costs of Congestion in Great Britain, 1993

SHARE IN TOTAL CONGESTION COSTS SHARE IN
COST % (pence per car km) TRAFFIC %
M otorway 1 0.32 17
Urban central peak 13 4474 1
Urban central off-peak 27 35.95 3
Non-central peak 17 19.51 4
Non-central off-peak 26 10.75 10
Small town peak 6 8.47 3
Small town off-peak 9 5.17 7
Other urban 0 0.08 14
Rural dual carriageway 0 0.06 12
Other trunk and principal 1 0.23 18
Other rural 0 0.06 12
Weighted average 4.18

Source:  Newbery (1995)

The conclusion to be drawn is clear: policies to curb congestion must be differentiated in time
and space. Across the board increases in charges are unlikely to be effective as they do not
allow for the required differentiation. Moreover, they would be unfair. Very strong increases
in such charges would penalise rural areas and would still fall short of what is required in
heavily congested conurbations.

An efficient and equitable solution would thus comprise introducing highly differentiated
charges which vary over time and space. These charges should reflect the cost of congestion
to all transport users and would give citizens an incentive to base their transport decisions on
the full social costs of transport®. This would dissuade those trips of which the total costs are
higher than the concomitant benefits and thereby raise welfare by lowering congestion.

Pricing is only one element of a comprehensive strategy to curb congestion. Other policies
also have an important role to play. For example, the introduction of telematics based traffic
guidance, management and information systems can significantly increase the "virtual”
capacity of infrastructure networks. Similarly, the provision of efficient public transportation
services, as advocated in the Green Paper on the Citizens® Network, will facilitate the transfer
of travellers from private cars to bus and rail. Moreover, teleworking, teleconferencing, and
teleshopping can all reduce the need for mobility. Clearly, the different components of a
strategy have to dovetail in order to maximise its effects.

The full introduction of such a system would necessitate electronic road charging which has
significant advantages in terms of flexibility and non-interference with traffic flows (as
vehicles would not have to stop at toll stations). Recent systems can fully respect the privacy
of motorists by relying on smart-card technologies. Significant progress has already been
made in developing such telematic systems and a large variety of trials are carried out in the
Union (see Annex 4). The fact that such systems are very close to the market is proven in the
case of Singapore which has awarded a $140 million contract for the building of a system due
to be phased in as of late 1997. Also, Austria has announced its intention to introduce
electronic road pricing systems possibly before the turn of the century. In Germany and the
Netherlands the introduction of road pricing is being considered for the period after 2001.

> Jtcan easily be demonstrated that the charge should be set so as to equal marginal costs which reflect

the increase in delay and other costs to all other road users and society of an additional unit of transport.
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4.4 Congestion charging, efficient infrastructure policies and recovering infrastructure
costs

It is sometimes argued that the best remedy against congestion is to simply provide more
infrastructure. Notwithstanding the need for additional infrastructure in Europe for other
reasons, this statement is generally untrue: as motorists are discouraged from using a
congested road there is a "latent” demand which is triggered once extra capacity becomes
available. In the long run congestion will persist. This has been demonstrated by numerous
studies and real-life examples. Apart from introducing bans - which suffer from a wide variety
of disadvantages - the only way to curb congestion in the long run is to set an explicit price
for infrastructure capacity.

The introduction of congestion charging would also bolster the efficient provision of
infrastructure. Efficient infrastructure provision basically entails making decisions on capacity
by comparing the benefits from capacity extensions (e.g. time savings) with the costs
(construction and maintenance): Optimal infrastructure provision requires infrastructure to be
extended to the point where the costs of doing so are no longer outweighed by the benefits.
However, in the absence of congestion charging transport speeds will - in the long run -
always be too low because of the persistence of congestion and at the same time traffic
volumes will be higher than what is desirable. Therefore, in the absence of congestion
pricing, it will generally be attractive to build more infrastructure than that which is socially
desirable. Congestion pricing could hence lead to important savings in resource costs of
infrastructure®.

It has been shown that if infrastructure is provided efficiently and capacity is priced through
congestion charging, both the amount and the use of infrastructure would be such that it is
impossible to accommodate more traffic and higher speeds on the network at costs that are
lower than the associated benefits. The joint use of congestion charging and efficient
investment rules is thus an essential precondition for arriving at a balanced transport system.
Studies for the US have indicated that moving in this direction could lead to annual cost
savings of 7.75 billion dollars - or nearly 18% of total 1982 highway expenditure.

Congestion charging would also raise significant revenues. These revenues could go a long
way to recovering the capital costs of the network and might - if a number of conditions are
met - ensure full recovery (Winston (1985)). Such an approach would have several
advantages. First, the revenues from such charges would remain within the (road) transport
sector and would, therefore, benefit those who pay them. Secondly, these revenues would
allow other taxes which are currently used for the public financing of infrastructure but which
are largely unrelated to the costs of infrastructure use to be cut. Thirdly, revenues could be
used for financing other parts of a comprehensive strategy to deal with congestion (e.g. route
guidance systems, public transport etc.). In the long run, congestion charging holds out the
prospect of reforming transport taxation in a manner that would greatly increase the efficiency
and equity of our transport system.

Clearly, this finding is also of major importance to the financial viability of public private
investment partnerships (PPPs): the introduction of charging would provide a stable revenue
source which could cover large parts of the costs. The Union's objective of furthering PPPs
in infrastructure, is an additional reason for introducing road pricing.

®  Moreover, it can be demonstrated that an efficient congestion charge is a helpful guide for making

infrastructure decisions. Newbery (1988) shows that if the congestion charge is higher than the costs
of building more infrastructure, it is generally attractive to expand the capacity of the network.
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4.5 How are we chargingfor infrastructureand congestion costs now?

451 Charging systems

No Member State charges explicitly for congestion, although some toll systems have different
rates for peak periods. Policies to curb congestion are mainly of a regulatory nature and local
authorities apply a host of measures such as parking restrictions, public transport subsidies,
land use decisions etc to fight congestion. Whilst some of these measures are relatively
successful, the steady increase in congestion across the Union shows that more progress on
pricing is needed.

Member States use different systems for allocating and recovering road infrastructure costs,
which all rely on annual vehicle taxes and fuel excise duties. In six Member States (France,
Italy, Austria, Spain, Greece and Portugal), road tolls are also used. Moreover, road user
charges - based on the time during which the infrastructure network is used - were introduced
for trucks in 1995 in Germany, Denmark and the BENELUX countries. Sweden, prior to
joining the EU, also applied a distance related tax on diesel fuelled vehicles which depended
on weight and the number of axles, the so-called kilometre tax.

Annual vehicle taxes in Member States are often based on overall weight and, sometimes, axle
weight of the truck. However, the relation between total taxes paid and damage caused is
generally quite poor. This is because there is no link with mileage in the annual vehicle tax
systems. Moreover, the relation between fuel consumption (taxed through fuel excises) and
road damage is also imprecise, especially for larger trucks. Annex 5 presents evidence on the
road damage costs of different types of heavy goods vehicles. The conclusion from this
evidence is clearly that these costs vary significantly in function of vehicle characteristics.
Moreover, when it is realised that the costs of similar infrastructure are also likely to vary
significantly across the Union in function of local characteristics (e.g. geography) it is clear
that an efficient charging system for road damage costs will have to be highly differentiated.

Minimum levels of annual circulation taxes and maximum levels for road user charges are
laid down, for commercial vehicles, in Community law. Minimum rates of fuel excise duties
are also laid down. However, the actual rates applied still differ significantly. Table 4.2
presents information on this matter.

The present system is a mix of taxes based on the nationality principle (e.g. annual vehicle
taxes) which holds that taxes are paid in the country of origin and the territoriality principle
which implies that charges are paid where the costs are caused (e.g. tolls, road user charges
and, to a lesser extent fuel excise duties). Clearly, the need to link charges as closely as
possible to costs would imply that the principle of territoriality is followed’.

" Thiswas also favoured by the European Parliament (OJ N° C158, 1989; OJ N° C150, 1992; OJ N°

C21, 1993) in its opinion to the so called Eurovignette Directive (93/89/EC).
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Table 4.2 : Road taxes applied in the European Union - ECU

Member State Belgium Denmark | Germany | Greece | Spain | France |Ireland| Italy
Annual Vehicle 940° 1245 2676 307" 464" 787 1965 | 711
Tax!
Fuel Excise 298.3 289.6 324.9 2434 257.6 328.2 | 301.8 | 375.8
Duty?
Member State L ux NL Austria | Portugal | Finland | Sweden | UK [ EU legislation
(min)
Annual Vehicle 779 | 1038 2825 349° 3333 2591 4100 700
Tax!
Fuel Excise 260.1 | 316.5 | 297.0 315.0 284.5 316.2 399.3 245
Duty?

Source : Commission services
! HGV 38 tonne (1994)
2 Diesel per 1000 L (1995)

¥ HGV 40 tonne (1994)
* Greece, Spain and Portugal
allowed lower rates until 1.1.97

are

The significant differences reported in Table 4.2 also point to a potential distortion of
competition between hauliers of different nationalities as hauliers operating the same vehicles
and carrying identical consignments are charged differently on the basis of their nationality.
This, in turn, constitutes an obstacle to the efficient functioning of the internal market. More
harmonisation of minimum levels is needed to create a level playing field for hauliers of
different nationalities.

The systems used to recover infrastructure costs in rail and inland waterways also differ
strongly between Member States. This is to a large extent a consequence of the highly
regulated market organisations that (used to) characterise these modes. In some countries track
charges are used in rail whereas in other Member States flat charges are imposed or access
is free. Similarly a great degree of variation exists in inland waterways.

45.2 Infrastructurecost recovery: road, rail and inland waterways

The question arises whether the individual modes cover their infrastructure costs and whether
there are significant differences across modes. The evidence in Annex 5 suggests that, on
balance, taxes paid by road users are significantly larger than current infrastructure
expenditure. Road expenditure averages some 1.0% of GDP in the Union, total tax revenues
from road users (tolls and vehicle and fuel taxes) equal 2.0% of GDP. The difference can be
roughly estimated at some 65 BECU and should be compared with the external costs of road
transport (see Chapter 8). Available studies suggest that road users also cover infrastructure
costs. Nevertheless, significant distortions seems to occur within the road sector. Studies
where cost is allocated to different road users show that the overall levels of HGV taxation
in some Member States do not cover the infrastructure costs of these vehicles. In these cases
passenger cars seem to compensate for these costs of trucks.
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Both rail and inland waterways appear to have much lower cost recovery rates than road
haulage. For example, a recent study concluded that the average infrastructure cost recovery
rate of European railways is 56% (IWW/INFRAS 1995). It has, however, to be pointed out
that in both cases significant problems of measurement play a role and that, on balance, the
problem seems to be as much one of accountancy and transparency as of uncovered costs.
The cost recovery figures for inland waterways, for example, do not seem to take account of
the fact that waterways provide water supplies for both domestic and industrial customers,
maintain ground water levels and are relevant to a multitude of objectives and activities such
as flood protection, tourism, fishing, irrigation etc. Studies by the Service de la navigation de
la Seine, which attempt to take these factors into account, suggest that only 18% of total
infrastructure costs of the river Seine should be allocated to waterway transport.

Similarly, for rail the cost recovery figures can be questioned because it is unclear to what
extent the figures have been corrected for public service obligations that have been, and are,
imposed on railways. It would appear that much of the "uncovered" infrastructure costs would
continued to be paid by Member States in order to maintain certain public services. It seems
that there is a major mismatch between the present infrastructure networks and the
commercial demands of modern railway operations. The Community*s railway policy implies
a gradual liberalisation of the sector which should make operators increasingly sensitive to
market forces: as operators adjust the structure of their services their demand for infrastructure
use will also change. Provided that Member States restore railway finances, where these have
been eroded by past public service requirements - as required by Directive 91/440 - and pay
market based prices for future public services, the railways should be expected to be in a
much better position to pay for infrastructure costs.

4.6 Charaingfor road infrastructureand congestion costs: policy conclusions

The long run

Efficient charging implies that charges should be linked as closely as possible to costs. As
infrastructure and congestion costs vary significantly across vehicle characteristics, in time and
in space, efficient charging systems will have to differentiate accurately in a large number of
respects. Such a high degree of differentiation would require the introduction of telematics
based pricing systems, notably in road transport. It is clear that, in view of the significant and
rising congestion costs and the inefficiencies of current infrastructure cost recovery systems,
the Union should give high priority to the development of this approach.

The objective should clearly not be to equalise charges across Europe (since infrastructure
costs for the same type of road vary according to local/national circumstances), but to make
infrastructure charging more transparent and fairer by basing it on the same principles and
methods. This is all the more important in the case of commercial heavy goods vehicles,
where a fair, non-discriminatory charging system is essential for the elimination of distortions
of competition among Union hauliers. Equitable cost recovery systems are of major
importance as full liberalisation of the road haulage market is achieved.

The infrastructure charging policy should in principle aim at full cost recovery, covering both

capital costs (and not current expenditures) and operating costs. Common principles for
computing the value of the capital base and the rate of return to be used might be needed.
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Also, the allocation of costs to different road users should be reviewed. Congestion pricing
and road damage recovery on the basis of marginal cost pricing should ideally recover most
of the costs in the future, but charges based on average costs will probably have to
complement revenues from these sources, certainly in the early phases of this policy. The
system to be introduced will have to be examined and evaluated from the point of view of,
fairness towards international users, towards other modes of transport and, within the road
sector, between rural and urban users or different classes of vehicles. The introduction of such
an approach would, in the long run, reduce the need for using existing charging systems for
infrastructure cost recovery. A system which closely links costs to charges would be very
transparent and would, in addition, allow to assess whether taxes are raised for pure revenue
reasons. The Commission considers that in principle charges on transport should only be
related to the recovery of infrastructure and external costs and would therefore welcome the
publication of detailed accounts on transport fiscality. The introduction of taxes over and
above this recovery level could lead to distortions in transport as in any other sector of the
economy, and should therefore be carried out only for general revenue raising purposes.
Decisions on this matter would, therefore, ideally have to take account of the relative costs
of different options and the impact on the Single Market.

Significant measurement and allocation problems play a role in inland waterways and rail. As
both sectors are currently undergoing a process of structural change due to liberalisation, it
would not seem logical to target these sectors for ensuring full cost recovery in the short run.
The Commission intends, however, to launch studies into cost imputation methods for rail and
inland waterways and will draw up proposals for guidelines on this basis at a later stage (see
Annex 11).

The short and the medium run

It is clear that the telematics technology will not be available for wide-scale implementation
in the short to medium run except for dense urban areas where significant possibilities exist
and a number of European cities are already introducing such systems. On the secondary and
peripheral network the introduction will, most probably, not be feasible for another decade.
Therefore, the question has to be asked whether transitional measures should be taken in the
short to medium run.

Here it seems that, in addition to making proposals on interoperability of road pricing
apparatus and preparing discussion documents on the principles of the system to be
introduced, there are three actions that could be taken with relative urgency:

. the Commission could draw up proposals to better align the current levels of charges
for road haulage in the Member States with infrastructure costs. This would require a
revision of the various rates that are currently in force at the Community level;

. it should be seen to what extent the structure of the current system can be improved so
as to better enable it to accommodate the high degree of differentiation in costs;

. the Commission will take account of the question of internalising the external costs of

passenger cars in its current review of vehicle taxation and associated policies in
Member States.
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With respect to these points a first step could be to revise the rates (for annual taxes and user
permits for Heavy Goods Vehicles) laid down in the so-called Eurovignette directive
(93/89/EC) and to see to what extent more differentiation could be introduced so as to better
align charges with costs. Significant possibilities would seem to exist with respect to better
accommodating geographical differences in infrastructure costs and further differentiating
charges according to vehicle characteristics. These issues will also be considered in the
Commission’s overall review of car taxation which is underway and will also be taken into
account, as appropriate, in the next review of the minimum rates of excise duty which is
scheduled for 1996.

It would also be worthwhile investigating whether, as a first step towards an efficient system
of charging, a so-called electronic kilometre charge - based on axle-weights and other
characteristics - could be introduced for heavy goods vehicles. This system is mileage based
and can differentiate very finely across different vehicle types.

A more primitive version of this system was used in Sweden prior to its accession to the
Union and relies on proven technology. Essentially, an electronic odometer would keep track
of the mileage driven and charges would be imposed on the basis of a registration card
stamped in the vehicle's meter®. The major advantage of this system is that charges could be
brought close to road damage and other costs. Graph 4.3 illustrates that this system allows
charges to be closely linked to actual road damage costs and has significant advantages over
using diesel excises which are not strongly related to costs. The current version is not able
to differentiate across time and space. It would, therefore, be useful to investigate whether
improvements in this respect can be introduced which would further enhance its attractiveness
(the possibility to link this instrument with the electronic tachograph should also be analysed).
Also, revenue redistribution issues between Member States would have to be addressed for
international road haulage. Lessons could possibly be learned from the operation of the
Eurovignette system and the Commission intends to launch a study into the possibilities and
advantages of moving towards an electronic kilometre charge for Heavy Goods Vehicles.

Graph 4.3 : A kilometre tax is a more efficient instrument than a fuel tax to charge for road damage
costs®,
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Two types of odometers have been developed in Sweden. The wire driven odometer cost about 800
ECU and an electronic hub odometer was produced - but never implemented - for around 300 ECU.
The administrative cost of the charge was around 1% of the revenues generated, which is very low
compared to other charges and taxes (see Hoornaert (1992)).
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5. TRANSPORT ACCIDENTS
5.1 Introduction

Transport accidents are a human tragedy, whether they occur in road, rail, inland waterways,
aviation or, maritime transport. In the Community every year about 50,000 individuals are
killed in transport accidents, almost all in road traffic accidents. The consequences for the EU
of the total road accidents have been consistently undervalued to date primarily because of
the inadequacy of recorded accident, in particular non fatal injury accident, data. If the
statistical data from Member States are adjusted to those of the most thorough Member State’s
records the number of persons suffering from severe and slight injuries is above three million.
In rail transport approximately 600 fatalities occur every year and in commercial aviation in
1994 eighteen fatalities occurred.

Table5.1: Transport Fatalities, Casualities and Accident Risk in the European Union by mode

Fatalities Casualties Fatalities per billion passenger kilometres
EU average MS with MS with
lowest risk highest risk

Road (1993) 47,800 3,300,000? 13 6 118
Rail (average 88-92) 600° 1300 2 1 10
Aviation® (1994) 18 6 0.5 - -
Inland waterway & na na 0.5¢ - -
maritime

Source : Commission Services

a) adjusted for under reporting

b) no railway personnel, 50% of accidents at level crossings are included
¢) only commercial aviation

d) based on UK statistics

There is an alarming difference in recorded injuries and in the definition of serious injury
across the Community (Annex 6). So important is this difference that it renders four fold
variations in recorded injury accidents (based on the ratio between what Member States report
and an assumption of the number of injury accidents based on the number of recorded
fatalities). There must be an acceptable convergence in accident statistics gathering if trends
can meaningfully be compared. The gross under reporting of injury accidents radically affects
the overall accidents costs and, thereby, possibly attitudes to road and vehicle safety policy.

5.2 Requlatory policies have brought down accidents considerably

Large regulatory efforts have been made, and should continue to be made, to reduce the risk
of accidents in transport irrespectively of mode. However, due to the relative magnitude of
the accidents in road transport compared to other modes the main concern is the problem of
road accidents. Member States are, on the whole, making good progress in improving road
safety, and especialy in reducing deaths and serious injuries substantially despite the
continuing rapid growth in traffic. These improvements are for the most part the result of
many different measures, most of which make a fairly modest contribution to the overall
achievement, but which collectively provide a very worthwhile improvement.
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Among the measures taken, which have contributed to the positive trend of declining road
accidents, are the enforcement of speed limits, drink/driving legislation, traffic and road
engineering and vehicle safety performance standards. It is important that further measures
are developed and applied if the current downward trends are not to reverse under the
influence of traffic growth in the future. New design methods can increase the protection of
passengers and, through adequate design of the exterior of cars, reduce injuries to pedestrians.
Moreovor, further improvements may be expected through the introduction of active safety
technologies, which should help prevent collisions from occurring in the first place.

5.3 The cost of road accidentsto the Union

Road accidents are the primary cause of death among the under 40s and, for this reason
responsible for the greatest loss in terms of years of life. A road accident fatality on average
represents 40 lost years whereas death from cancer represents 10.5 lost years and death from
cardio-vascular disease 9.7 years.

The concept of cost in relation to accidents is complicated; both with regard to the underlying
economic theory, practical estimates and the ethical questions it raises. However, it is
estimated that a year's road accidents costs the Union approximately 15 Billion ECU in
medical, administrative and damage reparation expenditures alone. The future lost (net)
production is estimated to be a further 30 Billion ECU®. In addition, road users are estimated
to have a willingness to pay of over 100 billion ECU in order to prevent all accidents in the
Union from occurring.

Not all of these costs, however, are external. It is estimated that of a total cost of 2.5% of
GDP, external costs amount to some 1.5% (see Annex 7). The method of evaluating the cost
of accidents, in particular the use of the "willingness to pay" approach as the costing
mechanism for human value, can render an order of magnitude difference in accident costings.
Although there is a general tendency to rely more on this approach, Member States still use
strongly varying methods. As discussed in Chapter 2, the willingness to pay approach is
generally to be preferred to other methods as it provides a more comprehensive measurement
of all the costs. The gradual move towards a more comprehensive costing of accidents,
demonstrates how large the bill of accidents is and justifies a strengthening of policy action.

The Commission is convinced that the true costing of road accidents will prompt:

i)  theauthoritiesto allocate resources to minimise road safety risk taking such as providing
extra enforcement of safety laws, enhanced infrastructure, better maintained roads;

ii) the auto industry to market even safer cars both for those inside and outside the car. A
car crash safety rating would be to the industry's, insurance companies and individual's
best interest;

iii) increased chance of a common position by Member Sates to legislation aimed at
improving safety, it being judged as cost effective on a similar basis.

iv) safer driving.

°®  Measured as lost future income less private consumption.
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5.4 Possible economicinstrumentsto bring costs closer to users

Taking account of differences in risks between different users, vehicle types and roads with
different traffic safety performance will help to ensure that charges are brought closer to costs
at the level of the individual who makes the transport decisions.

More careful driving can be secured by, for example, a differentiation of the insurance
premium with a greater bonus for safe driving. Vehicles with higher total safety, to the
passengers as well as the unprotected users outside the vehicle, should be rewarded with lower
rates. Driving on roads with higher safety standard, such as highways with segregated lanes,
should in principle ensure a lower rate then on the rest of the road network.

Among the potential economic instruments mentioned in the discussion are adjustments to
existing fuel excise duties, purchase taxes and annual circulation taxes. However, the use of
these economic instruments to exert a positive influence on road safety have important
shortcomings; the fuel tax, although more or less distance related, can not take into account
the difference in risk between users and vehicles or networks; the purchase tax and the
circulation tax can, albeit with difficulty, be differentiated according to the vehicle's and,
possibly, the owner's risk characteristic but will not be distance related or related to the
network. The inverse is true of road tolls.

This discussion shows that efficient instruments to internalise the external costs of road
accidents should aim at reducing risk taking in the broadest sense of the word and should,
therefore, be introduced at the level of the individual motorist. This suggests that one should
seriously review the possibility of using existing insurance systems and ensure that the
premiums, both in level and in structure, reflect risk to society as a whole. The use of
insurance premiums has the additional advantage of relying on an existing instrument.

5.5 Road Accident Insurancesin the Union

Pricing and compensation practices vary widely from one country to another and often depend
on the basis of cover. Civil liability cover exists in all countries, at least for damages in the
case of personal injury: the insurance company takes the place of the policyholder who is
responsible for an accident in order to compensate non-responsible third parties.

Most European insurance companies have adopted either bonus systems or bonus/malus
systems. These systems either grant a reduction in premium to drivers who have caused no
accidents or provide both for reductions in premium for an absence of accidents and
penalisation of drivers who cause accidents.

The principle of how liability is funded, and how the driving public as opposed to society
in general bears the cost, differs between the Member States. Indeed, consideration has been
given to the introduction of a"pain and suffering" scale to be adopted throughout Europe and
that all countries produce guidelines for judges to follow when assessing levels of personal
injury awards. Differences exist with respect to the type of victim receiving compensation and
the limits of cover :

i)  Thetype of victims receiving compensation varies : in some countries only victims who
are not at fault receive compensation by cover which calls into question the driver's
liability. In other countries third party cover may extend under certain conditions to
victims, even when drivers are not at fault. However, in no country are the drivers of
vehicles who are entirely responsible for accidents ever compensated by civil liability
cover;
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ii)  The limits of cover vary considerably: in some countries they do not extend to full
compensation of loss suffered by victims and allow little or nothing for non-material
injury (e.g. mental distress in the event of a fatality, temporary loss of use of vehicle,
etc.). Limits of cover and compensation for injury or loss still vary significantly across
the Union. Within the European Union, these limits are the subject of a Directive™
which will progressively align all EC States to certain minima.

In the Union, social protection systems in different Member States treat accident costs in
different ways:

i)  There are some countries, such as Sweden, whose social security scheme covers all road
accidents in the framework of health insurance, no claim being possible against the
insurance company. Medical, pharmaceutical and hospitalisation costs are all met by
State institutions;

ii)  In countries such as Belgium, France or Germany, social bodies may claim against the
insurance company of the driver who caused the accident. The insurance companies civil
liability costs become much higher as a result of this. Economic harm is no longer
financially assessed by the State body but is fixed by normal judicial practice.

This discussion shows that premiums paid by individual motorists do not accurately reflect
the full underlying cost. First, a large part of the cost is paid by society as a whole (e.g. via
general taxation or social security charges) implying that, in total, road users do not pay for
all accident costs. Secondly, risk based or "true pricing" pricing governs one part of the
premium and inter-generational cross-subsidisation (from older and female drivers to young
male motorists) another part. Consequently, the current rate is not based upon a true
evaluation of an individual's risk and charges, therefore, do not correspond to the likely
(statistical) risk at the level of individual road users (mismatch). If one accepts the principle
that the "polluter pays' in proportion to the pollution he/she generates, the driver too should
pay something in proportion to the full risk he creates.

5.6 Towardsfair and efficient pricing for accidents

The current policy towards insurance in the Union is based on the necessary improvement of
the Single Market. If it was decided that more progress should be made on cost internalisation
through the insurance system, then this policy would need expansion.

The basic principle of such an approach would be to ensure that the insurance liability covers
the whole accident cost and that the premium is differentiated as much as possible:

i)  This approach would imply withdrawing the "road accident subsidy” that is currently
paid by governments and societies and leaving the true and total costs to be borne by
the driving public;

ii)  The cost of insurance should ideally vary with risk. Assessment of a driver's attitude
towards risk taking could include historical evidence such as:-

10 Articles of Directive 84/5
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- Rewarding responsible behaviour through driving offence registrations or, proof
that driving behaviour is better than average, ie. by assessing acquired ability to
drive in a safer manner, eg. advanced testing is to be encouraged;

- A scale of charges by offence, perhaps automatically linked to the driving licence
point system, could be an equitable way of targeting the higher risk taker rather
than only relying on a blanket charge for high risk groups such as young male
drivers.

This approach would give consumers an incentive to buy safer cars, drive more safely, drive
less, use safer roads, switch to other modes, where appropriate, or car pool. It would,
therefore, leave it to individual users to decide how to reduce accident risk in a way that they
deem fit.

There are, however, a number of possible problems that would have to be solved before such
a system could be introduced. For example, in this system the young inexperienced driver,
particularly male driver, would, at present risk rates, incur the bulk of the higher costs, whilst
the experienced older driver would receive a rebate (the differential risk for young driversis
currently between 2 and 4 times that of a comparable adult reference group). Such a structure
could cause an increase in the number of young people driving uninsured and exacerbate
under-claiming/non reporting of accidents. Enforcement and training will be the key to
ensuring that an insurance based internalisation works effectively.

Whatever approach is chosen, it is clear that it must respect the efficient functioning of the
internal market in insurance services.

5.7 Palicy conclusions

. The Commission will promote harmonisation of the recording and assessment of traffic
accident statistics at the most thorough level throughout the Union.

. The Commission should encourage the willingness-to-pay principle as costing
mechanism for traffic injury accidents.

. Insurance premiums are the most direct and focused method for targeting the driver in
proportion to the risks involved. The Commission will analyse the potential of this
instrument and whether Community action is needed.

. There is significant scope for harmonising the practices and criterion for settlement. The
Commission will convene a working party to consider the possibility of establishing a
pain and suffering scale when assessing levels of personal injury awards and the
provision of compensation for bodily injury.

. Publicising the relative safety performance of cars through either analysis of their
occurrence and performance in road accidents or through crash simulation studies has
proved to be successful in influencing buying decisions and so reducing the user's risk.
Relative safety evaluation of passenger cars should be encouraged at EU level. By
giving sufficient incentives to reduce risk, cost targeting should give added incentive
for buying safer cars.
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6. AIR POLLUTION FROM TRANSPORT

6.1 Emissionsfrom transport: levels and trends

In most Member States of the European Union the major share of carbon monoxide (CO) and oxides of nitrogen
(NOx) emissions come from transport (around 69% and 63%, respectively). This sector also contributes a
substantial share (around 30%) of non-methane volatile organic compounds'* and a minor share (1%) of sulphur
dioxide (SO,) emissions. Secondary pollutants are formed as a result of complex chemical reactions that the
primary pollutants undergo in the atmosphere. The main secondary pollutants attributable to transport activity
are nitrogen dioxide (NO,) and ground-level ozone. Oxides of sulphur and nitrogen also contribute to
acidification. Other air pollutants of concern come from fuel substances such as lead and benzene in gasoline,
are directly emitted from diesel vehicles such as particulate matter, or are linked to fuel consumption such as
emissions of carbon dioxide.

It has to be pointed out that there is a significant variation in the share of transport in total emissions across the
Union. For example, in Greece only 26.9% of total NOx emissions are from transport, whereas this share is
52.9% in Portugal and 68.7% in France. The lion's share of these emissions is from road transport. Although
emissions depend heavily on technology and vary according to a number of parameters, road transport emissions
per passenger or tonne-kilometre of freight are often a multiple of emissions from other modes, even for modern
cars and trucks (Table 6.1). By vehicle type, cars are responsible for the large majority of emissions of CO and
VOCs, while heavy goods vehicles are responsible for a substantial share of NO, emissions and the majority
share of SO, emissions.

Table 6.1 : Specific Emissions by mode
CAR AIRCRAFT TRAIN WATERWAYS
AlBlc|] Aal]l B |c|Aa|B]| c [A]lB]|C
Passenger transport (grammes per passenger km)
CO, 180 126.4 [[160 210.0 /|78 48.7
CO 11 3.1 (1.038]0.28 ]0.13 1.266 ]|0.13 0.008
NO, 21 |14 |[1.367(0.71 |0.88 0.588 ||0.46 0.120
CH, 2.3 0.75 (0.168/0.31 [0.043 ]0.198 [{0.30 0.003
SO, 0.084 0.078 0.209
Aer? 0.046 0.028 0.074
Freight transport (grammes per tonne km)
CO, 207 1160 41
CO 2.40 2.10 |[1.40 0.05 0.6 0.20
NO, 3.60 1.85 ||5.30 0.20 0.40 0.58
CH, 1.10 0.92 ]0.80 0.08 0.02 0.08
SO,
Aer? 0.04 0.08 0.04
Source : OECD (1994) and AECMA (1994) A = Germany; B = Switzerland; C = Belgium
! Aerosols 2 Corresponding figures for high speed trains are 28.9,

0.005, 0.071, 0.002, 0.124 and 0.044 respectively

Transport-related air pollution has traditionally been addressed in Europe with regulations on
fuel quality, emission standards and vehicle inspection and maintenance programmes (see 6.3).

1 The main ingredient of VOC is hydrocarbons (HC). The lightest hydrocarbon, methane (CH,),

is often excluded from regulation and for that reason data is sometimes compiled as non-methane
VOC, NMVOC.
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Overall, these regulations have succeeded in reducing emissions per vehicle-kilometre by
some 90% compared to 1970. As a result, transport-related emissions of carbon monoxide,
volatile organic compounds and oxides of nitrogen show a downward trend, while lead
emissions from gasoline are gradually being phased out. For example, NOx and VOC
emissions are expected to go down by 38 and 54 over the period 1990-2010. But total
emissions of other air pollutants continue rising due to the growth in motorization and
transport demand. This is the case of particulates and carbon dioxide.

6.2 The costs of air pollution

Transport-related air pollution can have local, regional, or global impact. Local air pollution
has impacts on health (e.g., respiratory diseases) and causes material damage to buildings and
vegetation. Local air pollution is caused by primary pollutants, SO,, lead and particulates.
Regional impacts derive from acidification and ground level ozone. Global impacts are related
to the progressive accumulation of greenhouse gases and their role in the gradual warming
of the earth's atmosphere. Transport sources are major contributors to the so-called
"greenhouse effect” principally through emissions of CO, and CFCs', but also through
emissions of other air pollutants. Besides their impacts on local air pollution, VOCs and NO,
emissions contribute to ozone formation and indirectly to global warming. NO, and VOC
emissions are both a local problem and, through chemical reactions, an important contributor
to regional air pollution. Lead and particulates are very local problems.

The air pollution externality from transport originates from the environmental impacts caused
by the emissions of air pollutants. If these emissions were harmless to public health,
buildings or vegetation, there would not be an externality. However, people’s continued
exposure to high-level concentrations of local air pollutants, for example, can result in severe
health damage, including respiratory diseases, cancer and premature deaths. A recent OECD
survey puts the external costs of (local and regional) air pollution from transport at roughly
0.4% of GNP. This estimate excludes cost estimates for greenhouse gases from transport.
Clearly, the figure of 0.4 % of GNP is an average figure which varies across countries and
cities depending on the age and composition of the vehicle fleet, climatic conditions,
population exposure, etc. Moreover, preliminary results of ongoing research point to the
possibility that the above-mentioned average cost figure underestimates the costs of air
pollution by several orders of magnitude, by not fully taking account of public health effects.
In particular, emerging evidence suggests that the health effects of particulate matter have
been significantly underestimated until now.

6.3 The current policy approach: scope and limits of regulation

The costs per gramme of emissions do not normally depend on the mode from which it was
emitted. In this case, charges to bring these costs closer to users should, therefore, not
discriminate across modes. However, given the dominant share of road transport in total,
policies should be developed with a certain urgency for this mode. Other modes should,
however, not be overlooked, especially when they make an important contribution to total
emissions. For example, emissions of NO, and SO, from maritime transport in the North East
Atlantic are of the same magnitude as total emissions in France. The levels for the English
Channel and the Southern North sea are approximately comparable to the national emissions
levels for Denmark. It was found, for example, in an environmental assessment of the
Oresund bridge that, although road traffic will increase, emissions of NO, and SO, will be
reduced by 5 to 15% due to a reduction in ferry traffic (which uses high sulphur diesel oil and
has no catalytic converters) after the opening of the bridge.

12 CFC = Chlorofluorocarbons, emitted from the airconditioning of vehicles
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6.3.1 The current policy approach

The control of transport-related air pollution in the EU has largely followed a regulatory
approach aimed at bringing down emissions through product standards and rules to reach air
quality standards®. Limit values for tailpipe emissions from gasoline and diesel cars, as well
as heavy and light duty vehicles, were introduced in the early 1970's. According to the current
fiscal incentives framework existing in "emissions” directives, Member States may grant fiscal
incentives for vehicles complying with the limit values set by the directive before these
become mandatory, in order to encourage their earlier application. The fiscal incentives
framework aims, on the one hand, at accelerating the early application of strict limit values
and, on the other hand, at avoiding any risk of disrupting the proper functioning of the
Internal Market.

In addition, fuel standards limit the sulphur content of diesel, the maximum amount of lead
in petrol as well as the benzene content. Vehicle inspection and maintenance programmes
have been introduced at the EU level to ensure compliance with existing emission standards.
A differential between leaded and unleaded gasoline excise rates has been introduced in the
Community’s mineral oil excise system. The share of unleaded petrol has risen from less than
1% in 1986 to some 53% in 1993.

Finally, the Commission has recently set up a series of R&D Task Forces to better focus the
Community’s R&D programmes by gearing them to users needs and, thereby, also reinforcing
industrial competitiveness. The "Car of tomorrow" Task Force is of particular importance in
this respect as it will focus on ultra low or even zero-emission vehicles.

6.3.2 Limits of the current policy approach: Differentiated causes and effects of air
pollution across Europe

The nature and causes of air pollution differ, sometimes considerably, across the regions and
cities of Europe. This variation is very important in the case of regional air pollution (e.g.
acid rain) and local air pollution in urban areas. Regional air pollution differs considerably
across Europe and the damage costs of acidification are much higher in northern and Central
Europe than in southern Europe.

Regarding local air pollution, the differences are also widespread. The Hague, for example,
suffers more from summer ozone than from high NO, concentration while the opposite is true
in Milan. Lead in gasoline, has practically disappeared due to the high turnover rate of the
vehicle fleet and the early use of relatively strongly differentiated taxes in Denmark, Austria,
Finland, and Sweden while it is still highly consumed in Portugal and Spain (70%- 80%leaded
petrol). The average age of the vehicle fleet also differs considerably across Europe along
with the composition of the urban vehicle fleet in terms of private/public transport vehicles
as well as in terms of gasoline and diesel vehicles.

This high degree of variation suggests that the implementation of European wide measures
alone is not very cost-effective, because these can not take account of differences in the
Union. For example, recent analysis by the Commission services indicates that the reductions
in urban NOx emissions from transport that are necessary to reach ambient air quality targets
in 2010 in cities like London, Lyon and The Hague will fall short of reaching the same targets
in cities with very severe transport-related air pollution, like Athens, Madrid or Milan.

B Air pollution from gasoline cars;70/220/EEC OJ L 76, 6.4.1970, major amend. 91/441/EEC OJ L 242
30.8.91 and last amend. 94/12/EC OJ L 100 19.4.94; limits of pollutants from diesel engines; OJ L
190 20.8.72 last amend. OJ L 238 15.8.89 resp. 88/77/EEC OJ L 36, 9.2.1988 last amend. 91/542/EEC
OJL 295, 25.10.91 .
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Moreover, a European-wide use of best available technology to address the problems of cities
like Athens, Madrid and Milan will fall short of solving their urban NOx problem, whilst it
would impose additional compliance costs in cities like London, Lyon and The Hague.
However, for internal market reasons, it is obvious that product standards for vehicles should
be set at the European level. Clearly, in determining these standards, account should be taken
of the costs of reaching air quality objectives to all citizens in the Community and the
potential contribution from all instruments should be analysed.

Given the strong variation of problems across the Union, it seems clear that economic
instruments have a key role to play in a broad strategy that provides the necessary flexibility
to accommodate the significant differentiation found in the Union.

6.4 Reducingemissionsfrom transport: leverage points

The amounts and proportions of air pollutants emitted from an engine depend on a large
number of factors, including the design and size of the engine, the characteristics of the fuel,
and the conditions in which the vehicle is used: how the vehicle is driven, its age, and its state
of maintenance. A diesel engine, for example, produces much less CO and VOC than a
gasoline engine, but it produces more emissions of PM** and NO,. A well maintained and
tuned-up engine emits less pollution per unit of travel than a poorly maintained vehicle. New
vehicle technology has a very strong potential to bring down emissions. But, of course,
emissions depend on real driving conditions. Therefore, in-use compliance testing is
important as it guarantees the continued effectiveness of exhaust emission systems. Annex 8
lists the relevant "points of leverage" for reducing emissions from vehicles.

An efficient policy approach would rely heavily on low cost options and aim at equalising the
incremental costs of each individual leverage point, thereby arriving at an optimal mix. In this
situation changes in the intensity at which individual instruments are used are no longer
attractive. Charges that are directly based on emissions would, hence, in principle be a
particularly attractive policy instrument, since they would give citizens and businesses an
incentive to select the least cost mix of response options.

Ongoing studies suggest that the costs of technical improvements to both vehicles and fuels
are relatively low compared to the total cost of pollution to society. Further R&D work in
this area, for example in the context of the Task Forces "Car of tomorrow" and
"Intermodality”, is thus particularly promising.

6.5 Economicinstrumentsas a complementto the existing regulatory approach

Although direct emission charging is currently not possible because of very high transaction
costs, Member States have in the past years experimented with a variety of economic
instruments to complement the existing regulatory approach.

Sweden, for example, has long recognized the advantages of using market-based incentives
as an environmental policy tool (see box 6.1). Other examples are vehicle or sales taxes based
on engine powers (found in a variety of countries) or on emission standards (Finland,
Sweden). In the past, several Member States (Austria, Finland, Greece, Netherlands and
Germany) introduced temporary tax reductions to promote the introduction of cars with
catalytic converters in the vehicle fleet.

14 particulate matter
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Further progress towards bringing air pollution costs closer to users

Many alternatives have been proposed during the last years to internalise the environmental
costs of transport; from the implementation of advanced emission fees based on actual
emissions to adjustments of the level of the existing fuel, vehicle or purchase taxes to take
into account an approximation of the emissions. Tradeable permits have been discussed as a
means to set the levels, even road pricing and scrapping fees have been examined as possible
measures. Clearly, the closer the charge is to actual emissions, the more efficient it will be
in "tapping” all the different sources of emission reduction. However, implementation
decisions will have to be based on a trade-off between an instrument's link to emissions and
its implementation costs. In addition to emission fees, which, however, require advanced
metering technology, the following instruments could be considered:-

i) Different approximations of the actual emissions based on distance driven and emission
per kilometre for each vehicle type can be developed. In practice this could consist of
modifying existing annual vehicle taxes to include environmental charges. In the
somewhat longer run, it could be seen to what extent a kilometre based element in these
charges could be introduced, either through annual checks (e.g. at the inspection and
maintenance control) or through an electronic device. Such systems would in addition
give vehicle owners incentives to reduce fees by maintaining the car properly, or by
driving less. Obviously, implementation and enforcement issues would have to be
analysed carefully.

i) The option of increasing fuel taxes is often promoted as an effective solution, because
of the direct relationship between fuel consumed and distance travelled, as well as its low
administrative costs. However, the relation between fuel consumption and emissions is
generally weak (with the exception of CO,), as a result of which increased fuel prices do
not trigger a number of the highly effective response options (in particular emission
controls) listed in Annex 8. Moreover, increases in fuel efficiency generally imply a cost.
They are, therefore, likely to be neither an effective nor a cost-effective way of reducing
emissions (other than CO,) from transport. This is confirmed by the simulations presented
in Annex 9 which show that the cost-effectiveness of emission based circulation taxes is
much higher, especially if they are kilometre based.

However, differential fuel taxes can be used to promote the consumption of cleaner fuels.
The difference should be based on an approximation of the actual emissions and the same
value per unit emission should be used for all fuels. Examples are the differential
taxation of leaded and unleaded gasoline, fuel price surcharges based on the
sulphur/heavy oil content of diesel, or lower taxes on clean fuels such as, for example,
compressed natural gas.

iii) The tax differential in favour of diesel fuel which is found in most Member States should
also be re-considered in light of its potential environmental impact. For example, this tax
differential in favour of diesel in Europe has contributed to the growth of a significant
market for diesel-powered passenger cars. The advantages of diesel engines regarding CO
and HC emissions is substantially offset by the diffusion of three-way catalytic
converters. Moreover, poorly adjusted diesel engines are an important source of black
smoke and fine particulates. In addition, CO, emissions from motor vehicles are directly
proportional to the amount of fuel consumed and its carbon content. While diesel engines
are more fuel efficient than gasoline engines, diesel has a higher carbon content per litre
than gasoline. The conclusion is that tax differentials in favour of diesel cannot be
justified on environmental grounds. Clearly, other factors that could possibly justify this
differential, have also to be taken into account in the final assessment.
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iv) Older vehicles are responsible for a disproportionate share of air pollutant emissions.
Vehicle scrappage programs intend to eliminate the most polluting units of the vehicle
fleet by means of inducing their destruction and/or replacement with less polluting units.
A carefully designed early retirement programme, targeted at cities or regional areas that
are out of compliance with air quality standards, could potentially achieve environmental
benefits at costs equal to or lower than those of other emission-reduction options. These
programs can also achieve gasoline savings as a byproduct. Such an early retirement
programme involves equity issues and should, therefore, be based on non-mandatory
participation brought about by incentives and economic instruments. Expe