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Abstract

The idea to initiate a CO, policy benchmark for the transport sector was developed during a workshop on
this subject in The Hague (in March 2001). The Dutch Ministry of Transport, Public Works and Water
Management, supported by AVV Transport Research Centre, took the lead of this benchmark project, in
which the 11 European countries participated and contributed. In addition several European institutions
(CEMT, EEA, and Eurostat) contributed to the project. A consultant team of ECN and COWI performed
this study.

During the first meeting in Madrid (in June 2002) the participants selected 10 policy instruments for road
transport to be included in the benchmark. In the same meeting the benchmark criteria -of which CO, re-
duction effect and CO, cost-effectiveness are the most important- were determined. In addition it was de-
cided to expand the benchmark by a study of the general CO, policies for the transport sector of the par-
ticipating countries and to compare these with a number of good policy criteria.

It was decided to focus the project on examples of good practice so that lessons to improve policies could
be provided. In this study the data have been gathered by using questionnaires, which were sent to the 11
countries. Based on the results of these questionnaires, complemented by information from other sources,
a draft report was produced. During the second project meeting in Helsinki (in December 2002) this draft
report was discussed and conclusions were drawn on good practices as well as the usefulness of bench-
marking of policy instruments as an instrument itself.

With regard to the general policy on CO, reduction in transport, most countries are active in formulating
CO, policies for the transport sector to meet their Kyoto targets. However, the role of evaluation of poli-
cies (especially ex-post) seems rather limited. Most countries do not provide insight in their submissions
whether monitoring data are used in the policy process to adapt existing policies or implement new in-
struments.

For most policy instruments that are studied in this benchmark project CO, reduction is not the primary
objective. Financial instruments, for example, generate government revenues, but at the same time can
have a CO, reduction effect (e.g. fuel tax). However, they can be designed in such a way that they support
CO, emission reduction (i.e. CO, differentiation of road and sales tax).

Of the policy instruments that are considered, CO, emission standards, eco-driving and highway speed
limits are regarded as promising. The ACEA covenant on CO, emission for new cars is looked upon as an
important EU-wide Kyoto measure, but rebound effects and a shift to diesel are points of attention. Eco-
driving is a strikingly positive measure when extensively guided and supported by economic incentives.
Lowering highway speed limits with increased enforcement reduce CO, emissions and have a positive
effect on safety and noise.

Moderate vehicle tax or fuel tax changes, the use of telematics in freight transport and road pricing are
considered to be moderately promising policy instruments. Taxation instruments are expected to have
relatively little effect on mobility since it appears that travel-time-budget constraints are saturated much
earlier than monetary constraints in most EU countries. Telematic systems and freight logistics are in-
creasingly important because of the growing demand of freight transport. The CO, reduction effect of
road pricing schemes largely depends on the instrument design.

Stimulation of biofuels and modal shift measures are regarded as less promising. Stimulation of biofuels
is expensive and raises questions about other land use options and other more CO, efficient use of bio-
mass. Modal split options (both for public and freight transport) need substantial investments but reduce
congestion and have positive social aspects. The CO, effect however is often small. Finally, tradable
emission permits are considered to be an effective instrument in general, but not so much so for the trans-
port sector. This is due to the fact that reductions in other sectors of the economy are often cheaper. Due
to the early stage of this instrument concept, an assessment of benchmark criteria was impossible. With
regard to modal shift in freight transport, on-board devices to stimulate eco-driving, road pricing and
tradable emission permits many participants felt that the EU could play an important role.

This pilot study clearly demonstrates that involvement of co-operating and supporting countries is a pre-
condition for a successful benchmarking exercise. Full commitment and long-term involvement of coun-
try teams are required to achieve a substantial degree of efficiency and enhance the quality of individual
contributions. Benchmarking as an instrument itself can only be successful if instruments can be com-
pared on an equal base with respect to availability and quality of the data, methods that are used and as-
sumptions that are made to produce the data. In this pilot study these aspects turned out to be difficult. A
useful suggestion for a future benchmark exercise would be to have an independent (research) institution
produce a discussion paper and have this paper extensively discussed and elaborated on by policy makers.
In this way, an efficient method of data gathering is provided while facilitating the input of policy mak-
ers.
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SUMMARY

The idea to initiate a pilot for a CO, policy benchmark for the transport sector was developed
during the workshop ‘Shared policy learning on transport and the environment’ that took place
on 15-16 March 2001 in The Hague, the Netherlands. Growing CO, emissions in the transport
sector (18% across the EU in the period 1990-1999) turn out to be a continuous problem. Pack-
ages of policies and measures have evidently not been sufficient to achieve a reduction in en-
ergy use. Measures to improve efficiency of transport have indeed contributed to the slowdown
of the growth in energy demand, but so far they have failed to actually stop the increase of
transport related CO, emissions.

Most Member States have already gained (some) experience with transport-related CO, policies
and their effects, but it is essential to gain further insight in the pros and cons of various poli-
cies. Continued learning from experiences is needed to improve these policies and make them
more effective and robust. In this pilot project policy experiences of different EU countries are
shared.

The objectives of the pilot project are:

1. To compare the country policies of a number of European countries with respect to actual
CO, emissions in the transport sector.

2. To benchmark a number of policy instruments that aim to reduce CO, in the transport sec-
tor.

3. To assess whether the instrument ‘Benchmarking’ can support environmental policy in the
transport sector and to identify the conditions that need to be fulfilled for Benchmarking.

These objectives have been established in a joint effort of country teams (Belgium, the Czech
Republic, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain, Sweden and the
United Kingdom), the project team at the Dutch Transport Research Centre (AVV), specialists
of international organisations (CEMT, EEA, Eurostat) and the consultant-team (ECN and
COWI).

The results of this project must be considered as a result of a pilot exercise. From this perspec-
tive, process results with respect to benchmarking as a useful instrument to reduce CO, emis-
sions in the transport sector (third objective) are just as important as the comparison of country
policies and the benchmarking of a number of CO, instruments.

In June 2002 a workshop was held in Madrid to discuss a practical approach to establish a
benchmark while considering the existing limitations in availability of comparable country data.
This led to a decision to focus on benchmarking a limited number of policy instruments and to
refrain from an in-depth assessment of country policies for reducing CO, emissions from the
transport sector. It was further decided to focus this pilot on road transport only, as it covers
most of the CO, emissions in the transport sector and is responsible for a significant share of the
growth of the emissions. This means that focus is mostly on passenger cars and trucks, which
account for approximately 85% of all transport related CO, emissions.

In addition to the Madrid meeting another meeting with the participating countries was held in
Helsinki (in December 2002) with the aim to discuss the pilot results and finalise the report.
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Comparison of country policies: results

With regard to the policy ambitions, the ambition level in most countries (except for Finland),
of CO, policy in the transport sector does not correspond with the ambition of national climate
policy (Kyoto target); the embeddedness of the transport sector in national CO, policy seems
weak. In none of the countries the CO, target for transport is more stringent than the Kyoto tar-
get for the whole country. To the contrary: unlike greenhouse gas emissions from other sectors,
transport-related CO, emissions are allowed to grow. Transport-related CO, emissions have
been and are increasing in all eleven EU countries that were considered in this study. On aver-
age emissions increased with 18% between 1990 and 2000. Countries that had relatively low
transport-related CO, emissions per capita in 1990 (such as Spain and Czech) experienced more
growth until 2000 (approximately 30%) than countries (such as Sweden and Finland) with high
CO, emissions per capita (5-15%).

As far as the basis for CO, reducing instruments is concerned, all countries have policy instru-
ments in place which were not designed to reduce CO, emissions in the transport sector but
which were aimed at, for example, generating government revenue (fuel taxes and vehicle
taxes), limiting congestion and improvement of safety (speed limits). Such policies did however
have some effects on transport-related CO, emissions. Countries have made significant differ-
ences in their choice for policy instruments. While some countries (Belgium, France, Spain)
seem to focus their CO, policy mainly on instruments related to public and freight transport
(modal shift), other countries have a relatively strong focus on economic and fiscal instruments.
These countries have started, have planned or are considering new financial instruments such as
differentiated vehicles taxes, fuel tax escalators (both UK) and road pricing (Germany). Some
other countries, such as Finland, the Netherlands and Sweden report that they have integrated
national transport policy plans, which combine a set of complementary measures. Additional
potential for policy instruments exists in all countries as no country has exhausted the large
range of possible policy instruments.

When SMARTness of the policies is considered, some countries (Belgium, Denmark, Finland,
Spain and the UK) have chosen to closely interact with stakeholders during the formulation of
policies (bottom-up process) while in other countries it is a government decision (top-down). It
seems attractive to profit from the knowledge of stakeholders in formulating realistic policies
and increase their commitment by involving them in the decision-making process.

In the area of monitoring and evaluation, the role of ex-ante evaluations of policy packages
seems rather limited in the policy process, although they are carried out by most countries. Ex-
post evaluation of policies is not common practice. There seems to be no broadly accepted
method for the evaluation of effects of policies. Therefore, results from evaluations can usually
not be compared as different countries use different methods and the assumptions are often not
available. In most countries, a monitoring programme for the transport sector already exists and
is part of the national statistical surveys. In their submissions, most countries do not provide in-
sight whether monitoring data (especially emission development) are used in the policy process
to adapt existing policies or implement new measures.

There is no consistent information available on the impact of reduction policies on CO, emis-
sions in the transport sector. In general this impact is considered to be small. In those countries
that experienced only little growth in CO, emissions, this trend seemed largely a result of
autonomous developments such as transport demand saturation effects and low economic
growth (e.g. Finland). The contribution of explicit CO, policies to ‘bending down the trend’ is
considered to be small. Transport policies that were originally implemented for other reasons
most likely had an equal or larger CO, reducing effect. Consequently, one cannot compare the
relative success of CO, policy for the transport sector simply on the basis of development of
CO, emissions during a certain a period.

8 ECN-C--03-001



All in all, a comparison of country policies proved to be complex. However, the policy context
in any one country plays a considerable role in the success of policy instruments.

Benchmarking of instruments: results

The following instruments are included in the benchmark:

CO, differentiation of fuel tax

CO, differentiation of road and sales tax

Road/km/congestion pricing

Tradable CO, permits

(Highway) speed limits

CO, emission standards/voluntary agreements on fuel efficiency
Freight transport measures: telematic systems, increasing freight logistics, (allowed) load
factor etc.

Stimulation of biofuels

Eco-driving, including on board devices

Modal shift passenger transport

Modal shift freight transport.

For the benchmarking of the instruments a number of criteria has been used. The CO, reduction
effect of an instrument (as a share of total national transport emissions) and its CO, cost-
effectiveness are considered to be the most important criteria. Other criteria used to assess the
instruments are the costs for the government (budget implications) the political and public ac-
ceptance of an instrument and its speed of implementation.

The table overleaf provides a summary of the individual assessments of the instruments covered
by this study. It makes maximum use of the results from the questionnaires submitted by the
participating countries. The replies were however insufficient to allow for complete filling out
of the table, and it should also be noted that the table overleaf is more generic than the use of the
questionnaire replies would enable it to be. When interpreting the table one should consider the
first two columns (CO, reduction and cost effectiveness) of overriding importance for the rec-
ommendation that further work on a particular measure is justified. Roughly speaking, one
could argue that low cost options with high reduction potentials are obvious choices for further
work whereas high cost options with low reduction potentials should be deferred.
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Below, the conclusions that emerge from the table are discussed in more detail.

CO, emission standards are currently used through the (voluntary) EU agreement with the
car manufacturing industry and are implemented as a target, not as a standard. Although the
CO, effect of this measure is high, other aspects have to be mentioned. The agreement only
affects the average CO, emissions per km per car (in a test cycle), and only new cars. The
effects on driving behaviour and the possible rebound effects by the lower fuel costs in
terms of an increase in mileage or the purchase of bigger cars are left aside. Furthermore, it
may be worth considering what would have been the technological developments in the ab-
sence of the agreement. Finally a shift to diesel cars that could be provoked by this instru-
ment causes more particulate emissions and might cause growth in vehicle mileage due to
lower fuel costs.

Eco-driving is a low cost option and is considered an attractive and promising instrument by
many. The major points to note are: firstly, that campaigns and interventions need to be re-
peated on a regular basis to make sure that the effect does not fade out, and secondly, that
the stronger the accompanying economic incentive (in terms of e.g. fines for violation of
speed limits or fuel taxes) the stronger and more sustainable the effect will likely be. In-car
feedback instruments can improve the effect. A first priority would be to implement eco-
driving into the regular driver training and exams.

(Highway) speed limits appear to be an obvious instrument choice. Depending on the strict-
ness of enforcement and the amount of violations, it may even generate net revenue. The
enforcement costs are to a large extent offset by reductions in accidents and casualties. The
major and important obstacle to an intensified use of this instrument is the issue of accep-
tance. In some countries the CO, reduction potential of this instrument is large.

Fuel taxes are in effect in all countries. While increasing fuel taxes is a cost-effective in-
strument to reduce CO, emissions, public acceptance is low. High fuel taxes form an impor-
tant incentive to switch to transport alternatives with lower CO, emissions. As such they
support the effectiveness of other measures such as modal shift, biofuels and eco-driving.
Telematics for freight transport has a low to medium potential. This is because freight ac-
counts for around 1/3 of transport's CO, emissions. In principle, applying telematics to op-
timise freight transport would automatically be used by the (transport) companies if there is
a financial rationale to do so. In reality there is an unexploited (economic) potential, where
government intervention (in terms of e.g. advice, guidance, organisation of experience shar-
ing) can play a role to speed up the developments. A future intensified focus on CO, in
transport planning and taxation policies may further increase the potential of telematics.
Vehicle taxes include both differentiation and level of taxes in this study. Vehicle tax levels
affect the amount and age of vehicles in the fleet, whereas the differentiation can be used to
influence the composition of the fleet. The former has the largest potential for CO, reduc-
tions, but is typically assumed to involve substantial welfare losses whereas the latter can be
designed so as to reduce the negative welfare effects. In other words, the latter may prove to
be more cost effective, although the reduction potentials may be lower. In relation to CO,
differentiation there may be a rebound effect if the cost per km is reduced by this instru-
ment, and this will also affect government revenue.

Road/km/congestion pricing covers a wide range of more specific instruments that are
mostly not considered or developed for their CO, reducing merits but more so because of
their ability to influence congestion and local pollution. Consequently, the potential CO, ef-
fect cannot be assessed as it will depend on the exact system in place. Instruments design
could, for example, include some element of CO, differentiation (e.g. reduced rates for en-
ergy efficient vehicles) for all roads and all vehicles. CO, differentiation is a feature of both
the German system and the system that was analysed in the Netherlands. It is important to
note that this group of measures without CO, differentiation does not encourage energy ef-
ficient driving, but primarily aims to influence traffic volume and use of road capacity.
Biofuels. The two major issues in relation to biofuels are the impacts on budgets and the is-
sue of alternative uses. Biofuels are an expensive option and subsidisation is therefore nec-
essary to stimulate the production and demand. Germany implemented its biofuels system
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as an excise duty tax exemption, but this is not an option for other countries any more be-
cause of recent EU law. Biomass should preferably be used for other energy generation, i.e.
heat and power production. It is highly questionable whether transportation is the best use
of the available biomass.

e  Modal shifts include both shifts by freight transport and shifts to public transportation. Em-
pirical evidence suggests that substantial movements from private to public transportation
are necessary to provide significant CO, effects. As a consequence this measure is likely to
be very costly. As a stand-alone instrument to reduce CO, emissions it is not very efficient.
Furthermore, an increase in service levels of public transportation may in itself generate
new demands. If the modal shift causes extra electricity demand, it is relevant how the elec-
tricity is produced. Power production with coal power plants has a negative effect on the
CO, reduction.

o Tradable CO; permits can be a cost-effective option. A system where transport, by means
of the refineries, is included in a trade scheme may however have only a little effect on CO,
emissions in the transport sector, and the impacts on CO, emissions from transport may
even prove to be adverse. This is due to the fact that there are other areas of the economy
where the reductions can be attained at lower costs. Applying a system of tradable CO, quo-
tas vis-a-vis the vehicle users still remains to be further investigated, but it is open to dis-
cussion whether such a system will be more efficient that the mirror instrument: fuel taxes.

Benchmarking as an instrument itself: results

An important objective of this pilot project is to assess the value of benchmarking as an instru-

ment to reduce CO, emissions in the transport sector.

The consultant team feels that the discussions on CO, reduction in the transport sector during

the project meetings with all participants were one of the most valuable outcomes of this pro-

ject. However, these discussions alone are not enough to make benchmarking a useful instru-
ment. For successful benchmarking one needs:

e Full commitment of participating countries that recognise the urgency of CO, emission re-
duction in the transport sector; this commitment varied among participating countries in this
project.

e Stable country teams; personnel shifts (with poor file transfer) as was the case for some
countries in this pilot delay and frustrate the process.

e Participation of all involved ministries; in this project, most of the country teams were only
related to the Ministry of Transport whereas - in view of the instruments studied - successful
benchmarking asks for participation of all relevant ministries.

The use of questionnaires to collect the relevant data in a structured way (as was chosen in this
pilot project) turned out not to be very efficient. The availability and quality of much of the data
submitted by the countries turned out to be poor. The consultant team feels that in the future re-
search institutes or national experts could take the lead in the collection of data. After produc-
tion of the first results, these could then be discussed with and commented on by the involved
policy makers during the benchmark process.

Since benchmarking should be based on evidence (achieved performance) and not on expecta-
tions, the consultant team emphasises the need to ex-post evaluate instruments. This turned out
to be a general lack in providing information in this project. To ensure a clear and transparent
comparison base, ex-post evaluations should preferably be based on the same method. If that is
not feasible, at least the method that is used and the assumptions that are made should be made
clear.

Discussion and Recommendations

This report summarises the main contents and results of a first attempt to benchmark CO, reduc-
tion instruments in the road transport sector. The benchmark was conducted on the CO, policies
for road transport of a range of European countries, as well as on a selection of instruments in

12 ECN-C--03-001



that area. This section seeks to identify the important lessons that can be learned and which are
relevant for a thorough benchmark of CO, policies in transport. In deriving the lessons learned,
the objectives of this pilot project should be kept in mind. Below, the lessons and recommenda-
tions are presented for each of these objectives separately.

Country policies: discussion

The purpose of this study was not to actually benchmark country policies but to make an in-

depth comparison of several aspects of policies to support the benchmarking of policy instru-

ments. Such a comparison appeared to be complex because of several factors:

e Starting situations to reduce CO, emissions from the transport sector differ between coun-
tries (e.g. population density, income per capita, economic growth, climate, composition of
the car fleet, tax levels, instruments already implemented).

e All countries already apply a mix of policy instruments, which do not have the purpose to
reduce transport-related CO, emissions, but which did have significant effects on past CO,
emission trends. Also for many new policy instruments reduction of transport-related CO,
emissions is only a derivative).

e Limited availability of evaluations (especially ex-post).

e No broadly accepted methods exist how to (ex-ante and ex-post) evaluate effects of policies.

Recommendation 1
Gain detailed insight in the different starting positions of countries to be able to mutually com-
pare country policies.

Recommendation 2
Develop and use common evaluation methods (with a focus on ex-post evaluation) and ex-
change monitoring experiences.

Benchmarking of instruments: discussion

The results presented in Table S.1 should be carefully handled. The amount and quality of the

data for some instruments is better than for others. This difference is closely linked to the pilot

character of the study. Therefore this study should be seen as a first step towards a thorough
benchmark of policy instruments for CO, reduction in the transport sector. For a fair and com-
prehensive comparison of instruments the amount and quality of the data should be improved.

Next to considerations on the data, one should also carefully (re)consider the assessment and

criteria used in this study. Scopes for extension and improvement are:

e Inclusion of explicit distributional aspects (equity). At present equity implications are inte-
grated into the acceptance issue, but distributional issues tend to be an important political
issue.

e Elaborate a stringent, common and operational definition of cost effectiveness. This is a
crucial outcome of the analyses, and country contributions do often not contain much (and
definitely not comparable information) on this issue.

e Use a longer time horizon in the analyses of CO, reductions and related CO, cost effective-
ness in order to take into account effects that in- or decrease over time.

e For instruments aimed at influencing individual mobility, take into account trade-off issues
made by individuals between time-budget constraints and monetary-budget constraints.

e For instruments aimed at influencing freight transport demand or modal split, supply-side
effects of transport should be taken into account more explicitly.

Recommendation 3
Elaborate on the benchmark criteria by adding relevant other criteria, and sharpening the opera-

tional definitions.

Other important issues, which need to be more carefully and consistently addressed, are double
counting and synergy effects (policy packaging). As an example of the former, congestion pric-
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ing may provide a further incentive for transport companies to use telematics in the logistic
planning, and care should be taken not to attribute this effect to both measures. Similarly, syn-
ergies between various instruments (for example eco-driving, differentiation of vehicle taxes
and km. charging) that result in a combined effect that is larger than the sum of each individual
instrument, should be taken into account.

Recommendation 4
The issues of double counting and synergy effects (policy packaging) should be addressed ex-
plicitly (without losing the specific aspects of individual instruments).

Benchmarking as an instrument itself: discussion

The third objective of this pilot project is to assess the value of benchmarking as an instrument

to reduce CO, emissions in the transport sector. Based on the experiences in this pilot study it

becomes clear that:

e Involvement of co-operating and supporting countries is a pre-condition for a successful
benchmarking exercise.

e Full commitment and long-term involvement of country teams are required to achieve a
substantial degree of efficiency and enhance the quality of individual contributions (for this
purpose, the urgency of CO, policy in the transport sectors must be recognised by policy
makers).

e Since some of the CO, instruments are beyond the jurisdiction of the Ministries of Trans-
port, the supportive base of a benchmarking exercise should include all relevant ministries
in a country.

Recommendation 5
For effective benchmarking in the transport sector the urgency of the CO, problem should be
recognised and policy makers should commit themselves to the benchmarking process.

An important lesson of this benchmark pilot is the limited efficiency of using questionnaires. A
useful suggestion for a future benchmark exercise would be to have an independent (research)
institution produce a discussion paper and discuss this paper and elaborate on it in close interac-
tion with policy makers. In this way, an efficient method of data gathering is provided, whereas
the useful input and additions of policy makers can be integrated in the research. The latter - i.e.
the creation of an international forum of policy makers discussing the CO, problem of the trans-
port sector - has been one of the fruitful elements of this project.

Recommendation 6

Adapt the method used for benchmark without losing the close interaction with the policy mak-
ers by preparing a document based on data gathering to provide a basis for discussions with and
additions by involved policy makers.

Although the performance of a thorough benchmark seems a step too far for now, the results of
this project can be used by countries to learn from each other’s experiences. Based on the coun-
try submissions and additional literature, many data on specific measures have been brought to-
gether, providing information about the CO, effects, cost-effectiveness and other issues. Coun-
tries should however be critical when assessing measures as good practice. Successful imple-
mentation of a measure is in the opinion of the consultant team not enough. If the objective of a
measure is tackling climate change, the relative CO, effect (reduction as a share of total emis-
sions in the sector) has to be significant. Total costs in relation to the achieved CO, reduction
must be assessed in comparison with other measures.
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1.  INTRODUCTION

1.1 Background and objectives

The idea to initiate a pilot for a CO, policy benchmark for the transport sector was developed
during the workshop ‘Shared policy learning on transport and the environment’ that took place
on 15-16 March 2001 in The Hague, the Netherlands. Growing CO, emissions in the transport
sector (18% across the EU in the period 1990-1999%) turn out to be a continuous problem. Pack-
ages of policies and measures have evidently not been sufficient to achieve a reduction in en-
ergy use. Measures to improve efficiency of transport have indeed contributed to the slowdown
of the growth in energy demand, but so far they have failed to actually stop the increase of
transport related CO, emissions. The fuel efficiency of passenger cars, for example, has im-
proved steadily over the last 20 years, but consumer preferences for larger, heavier and more
powerful cars, in general reinforced by higher profit margins for manufacturers and distributors
associated with such vehicles, have offset most of these efficiency gains.

There is a need to reduce CO, emissions from transport as all EU Member States have recently
ratified the Kyoto Protocol and it is expected that the Protocol will come into force in 2003. The
binding commitments for the reduction of greenhouse gas emissions, of which CO, is the main
contributor, are quite ambitious and most likely cannot be achieved without reducing the emis-
sions in the transport sector. Most Member States have already gained (some) experience with
transport-related CO, policies and their effects, but it is essential to gain further insight in the
pros and cons of various policies. Continued learning from experiences is needed to improve
these policies and make them more effective and robust. In this pilot project policy experiences
of different EU countries are shared.

The objectives of the pilot project are:

1. To compare the country policies of a number of European countries with respect to actual
CO, emissions in the transport sector.

2. To benchmark a number of policy instruments that aim to reduce CO, in the transport sec-
tor.

To assess whether the instrument ‘Benchmarking’ can support environmental policy in the
transport sector and to identify the conditions that need to be fulfilled for Benchmarking.

These objectives have been established in a joint effort of country teams (Belgium, the Czech
Republic, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain, Sweden and the
United Kingdom), the project team at the Dutch Transport Research Centre (AVV), specialists
of international organisations (CEMT, EEA, Eurostat) and the consultant-team (ECN and
COWI).

The results of this project must be considered as a result of a pilot exercise. From this perspec-
tive, process results with respect to benchmarking as a useful instrument to reduce CO, emis-
sions in the transport sector (third objective) are just as important as the comparison of country
policies and the benchmarking of a number of CO, instruments.

In a recent report, the European Environmental Agency writes: “Attempts to control greenhouse gas emissions vary
between sectors. Increases from transport are a particular problem, with carbon dioxide emissions from the sector
(21% of total emissions) increasing by 18% between 1990 and 1999 due to road transport growth in almost all
Member States™ (EEA, 2002).
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In June 2002 a workshop was held in Madrid to discuss a practical approach to establish a
benchmark while considering the existing limitations in availability of comparable country data.
This led to a decision to focus on benchmarking a limited number of policy instruments and to
refrain from an in-depth assessment of country policies for reducing CO, emissions from the
transport sector.

In addition to the Madrid meeting another meeting with the participating countries was held in
Helsinki (in December 2002) with the aim to discuss the pilot results and finalise the report.

1.2 Project focus

It has been decided to focus this pilot project on road transport only, as it covers most of the
CO, emissions in the transport sector and is responsible for a significant share of the growth of
the emissions. This means that focus is mostly on passenger cars and trucks, which account for
approximately 85% of all transport related CO, emissions. Effects of modal shift (from road to
rail or water) are consequently also investigated, instruments that aim to improve the efficiency
of modes other than road transport, for example, are however not considered.

The following instruments are included in the benchmark:EI

CO, differentiation of fuel tax

CO, differentiation of road and sales tax

Road/km/congestion pricing

Tradable CO, permits

(Highway) speed limits

CO, emission standards/voluntary agreements on fuel efficiency
Freight transport measures: telematic systems, increasing freight logistics, (allowed) load
factor etc.

Stimulation of biofuels

Eco-driving, including on board devices

Modal shift passenger transport

Modal shift freight transport.

For the benchmarking of the instruments, the following criteria have been used:E
CO, reduction effect

Cost-effectiveness (costs per ton CO,)

Budget implications

Political/public acceptance

Speed of implementation

Reversibility

Transferability.

2 During the project meeting in Madrid (25 June 2002) this list was decided upon by the participants.

3 These criteria were decided upon in Madrid as well. Uncertainties in the CO, effect and cost-effectiveness reduced
will be dealt with. An extra criterion added after the Madrid meeting is the budget implication (costs for the gov-
ernment).
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1.3 Overview of this report

Chapter 2 starts with a discussion on country policies towards limiting greenhouse gas emis-
sions. The focus of this chapter is on policies for transport related CO, emissions but the ambi-
tion levels of national targets to mitigate greenhouse gas emissions are also discussed. In Chap-
ter 3 the above benchmark criteria will be defined. Chapters 4, 5, 6 and 7 present the results
from the questionnaires on the selected policy instrument. These chapters also include bench-
mark assessments. For these benchmark assessments information from other sources has also
been added. Policy instruments have been divided into 4 categories: fiscal and financial policy
instruments (Chapter 4), regulatory policy instruments (Chapter 5), policy instruments for tech-
nology and fuel (Chapter 6) and policy instrument for awareness, behaviour and training (Chap-
ter 7). Chapter 8 presents an overview and discussions of the results. The final chapter covers
the discussion and recommendations.
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2. COUNTRY POLICIES

2.1 Introduction

Transport is a crucial factor contributing to people’s welfare as it plays an important role in
practically all economic and social activities. Transport policies are also aiming to optimise wel-
fare. Investments in transport infrastructure for example are usually based on the expectation
that it will result in a net welfare gain. While it has such a very significant role in society, it also
leads to significant external effects through its impacts on land use, accidents, noise production,
congestion and emissions of acidifying compounds, ozone precursors and greenhouse gases.
Governments look for welfare increases through transport policies aiming at an optimal balance
between welfare gains such as time savings in transport and the external effects (welfare losses)
resulting from transport activities and there are inevitably trade-offs. Country policies to reduce
CO, emissions from transport are usually regarded and evaluated with this background in mind.

This chapter presents a comparison of policies of countries with respect to CO, emissions in the
road transport sector. Section 2.2 presents background information on trends in greenhouse
emissions and Kyoto targets per country. In Section 2.3 a set criteria of ‘good policy’ is pre-
sented. In Section 2.4 national policies are compared based on these criteria and attention is paid
to examples of good policy drawn from the country questionnaires. Section 2.5 presents the
conclusions on country policies.

It should be noted that the question #ow countries decide which policy instruments to reduce
CO, emission from the transport sector should be implemented is only partially considered in
this study. Full consideration would involve questions such as how policy measures for emis-
sion reduction can be placed on the political agenda, how optimal interact with stakeholder
groups can be achieved and how risks from indirect effects can be reduced. As the political pro-
cess differs from country to country, it is expected that the answers to the above questions will
also show differences between countries.

2.2 CO, emission trends and targets

National trends in CO, emissions and gap towards the Kyoto targets

Policies to reduce CO, emissions from transport are not only part of the full set of transport
policies, they should also be part of national policies to reduce greenhouse gas emissions. If a
national greenhouse gas emission target is relatively difficult to achieve, one would expect more
ambitious targets for the transport sector. Some countries in the EU have national GHG emis-
sion targets that turn out to be relatively difficult to achieve. From Figure 2.1 it can be con-
cluded that there is a significant gap between the projected emissions and the targets for 2010 in
Spain, Portugal, Ireland, Austria, Belgium, Finland, Italy and the Netherlands. On the other
hand, Germany, Sweden and the United Kingdom seem to be on track towards achieving their
targets.

The relative gap can to an important extent explain possible differences in countries’ ambition

levels to reduce transport-related CO, emissions. All other things being equal, one would expect
more intensive policies in the transport sector in countries with a large emission gap.
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Figure 2.1 Relative gap (over-delivery or shortfall) between measures projections of national
emissions and targets for 2010 for EU 15 and Member States (EEA, 2002)

Trends in transport related CO; emissions

In many EU countries a decrease in CO, emissions occurred in most sectors. However, without
any exceptions, emissions from transport showed a significant growth, see Figure 2.2. On aver-
age the European Union’s CO, emissions from road transport increased by 18% in the last dec-
ade. Differences between countries are significant. Transport related CO, emissions in the
Czech Republic and Spain increased rapidly with approximately 30%. At the same time, the in-
creases in Finland, Sweden and the UK were much smaller.

The strong increases in the Czech Republic and Spain seem to be linked with the starting situa-
tion in 1990 when CO, emissions per capita were significantly lower than in other EU countries
(see Figure 2.3). Between 1990 and 2000 the Czech Republic and Spain were catching up with
the other countries. As a result these countries had a stronger coupling between economic
growth and CO, emissions from transport activities. In other countries some decoupling of eco-
nomic growth en transport related CO, emissions occurred.
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Figure 2.2 CO,; emission growth in thﬁ transport sector between 1990 and 2000 (based on data
from country submissions)

Figure 2.2 shows that CO, emissions from transport increased less in Finland, Sweden and the
United Kingdom during the 1990s compared to other countries. This development may be partly
related to CO; policies but it is not possible to state what fraction was caused by such policies.
Finland and Sweden already had next to Denmark the highest per capita transport emissions in
1990, so possibly some saturation effects in the demand for transport occurred. Furthermore,
both countries went through a deeper recession than most other countries during the first half of
the decade. For the United Kingdom the explanation is probably different, as the recession in
the first half of the 90’s did not hit the UK as hard. The slow increase in Britain is instead partly
a result of the fuel escalator that raised diesel and petrol prices to among the highest in the
world.

Reducing transport-related CO, emissions turns out to be difficult. In a recent report, the IEA
even states that: “Yet it is apparent that measures to mitigate cﬁimate change in the transport
sector have, to date, had little if any effect on GHG emissions.” One of the reasons for this is
the inherent linkage of the transport sector with other sectors. To quote one of the countries:
“Transport [...] is more like a ‘transmitting service sector’ whose development depends on the
other sectors [...].” So, substantial policy effort is asked for to get things moved.

* The latest Danish estimation gives an emission growth of 16% for Denmark, which differs from the percentage in
the graph.

* International Energy Agency, Dealing with climate change — policies and measures in IEA Member Countries -
2002 edition, IEA, Paris, October 2002.
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2.3 Criteria for comparison of countries

In Madrid it was decided to focus the country benchmark on examples of good policy. The fol-
lowing criteria of good policy were discussed.

Good policy has ambition

Ambition is related to goals. If a quantitative goal has been decided upon, chances are better
that policies will have an impact. The ambition level may be considered in relation to the ambi-
tion level of the Kyoto target of a country. In relation to the effort made policies should signifi-
cantly reduce CO, emissions. In addition, good policy should also be acceptable to the public,
be sustainable, it should control negative side effects, be easy to implement (no technical, or-
ganisational and legal constraints) and preferably have more benefits than CO, reduction only
(increase of safety, prevention of air and noise pollution etc.). Further, it should be cost-
effective implying that it is:

1. effective in meeting the desired goals,

2. that the welfare benefits outweigh the welfare cost,

3. no alternative opportunities exist that will lead to more welfare benefits.

Good policy is SMART

SMART means (1) Specific (i.e. concretely formulated); (2) Measurable (to observe whether
targets are achieved); (3) Agreed upon in an official document (to embed them and make them
explicit); (4) Realistic (in terms of time and money) and (5) will be achieved at a fixed point in
Time.

Good policy is well-grounded

It should be based on a thorough problem analysis, a theory (plausible link between problem
and policy that should solve the problem), an ex-ante evaluation of direct effects and additional
effects (such as rebound effects; effect in the long run, robustness), preferably showing some
alternative scenarios and, finally, a cost-effectiveness analysis (including free rider effects).

Good policy is monitored frequently
Data monitoring is required in order to evaluate policies and - if reasons occur - to adjust them.

Good policy is evaluated (ex-post)

Based on monitoring data, ex-post analysis provides insight in the achievement of targets, the
estimated and realised costs (including free rider effects) and an overview of the problems en-
countered during implementation (if any). Results can be used to fine-tune new policy (learning
experience).

For the comparison of country policies, the above criteria will be used. The analysis is based on
submissions by the participating countries.

2.4 Comparison of country policies

2.4.1 Are policies ambitious?

At first sight, it looks attractive to simply draw conclusions about the ambition level of policies
on the basis of the CO, reduction targets of countries. Following that line of reasoning, coun-
tries with an absolute reduction target can be judged as being more ambitious, compared to
countries that aim at stabilisation or reduced growth of emissions. However, this is not consid-
ered to be fair, since countries face different starting positions for size, structure and use of the
vehicle fleet. The causes for the different starting positions include differences in income per

® This section is drawn from the Madrid working document with small adaptations.
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capita, geographic location, population density and past transport policies. They have resulted in
different levels of national road transport CO, emissions per capita and different trends, as Fig-
ure 2.3 clearly shows. Per capita transport related CO, emissions were twice as high in Finland
(3 ton CO,/capita) then in the Czech Republic (1.3 ton CO,/ per capita). The relatively high per
capita emissions in Finland seem to be linked with Finland’s low population density, which
leads to more transport per unit production and per person than in other more densely populated
countries. The cold climate in Finland also contributes to higher CO, emissions. The relatively
low per capita emission in the Czech Republic is a result of the Czech per capita income that is
less than in Western European countries. Strikingly, a large group of countries, which also have
different situations, show emission levels per capita that are quite similar. Eight out of eleven
countries had in 2000 per capita CO, emission levels that fell in a relatively narrow range be-
tween 2 and 2.3 ton CO, per capita.
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Figure 2.3 CO; emissions per capita in 1990 and 2000 (total transport sector)

Countries also have different expectations about the future emission trend. This difference in
starting position can be translated in different trend developments of CO, emissions between
1990 and 2010. To choose the two extremes in Table 2.1, there is Spain on the one hand, with
an expected 73% growth of emissions in the period 1990-2010 according to trend development
and Finland on the other hand with an increase of only 4% in the same period. It seems there-
fore better to assess the level of ambition on the basis of the difference between trend develop-
ment and the development according to the policy scenario. Table 2.1 shows that most countries
attempt to lower the growth of CO, emissions with their policies.

From Table 2.1 it can be concluded that Belgium, Finland, Germany and Sweden show ambi-
tion in the short term (until 2010). France and Denmark show some long-term ambition. The
other countries show unknown or lesser ambition. However, ambition is also related to the pol-
icy instruments already agreed upon.

In addition to the policy scenario, the actual CO, reduction target provides information about
the level of ambition as well. Some countries do not have a specific CO, target for the transport
sector. This makes it difficult for those countries to judge their own policy performance (“where
do we aim at?”). Some countries aim at more reduction than possible according to the policy
scenario: this implies that they require additional measures to achieve the target.
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Table 2.1 CO, emissions from (road) transport per country: trends, projections and targets'

Country CO, emission trend  CO, emission growth ~ CO, target 2010 for the ~ CO, policy focus road
road transport 1990- 1990-2010 according to (whole) transport sector  transport
2010 policy scenario
Belgium +32% +7% Stabilisation of emissions in  Modal shift

(Flemish part) 2010 at 1990 level

Czech Republic ? ? ? ?
Denmark +32% ? No target for 2010; long term Fiscal and financial
. . target is minus 25% in 2030  instruments
1 ACEA
(including ACEA) compared to 1988
Finland +4% + 0% Stabilisation of emissions in ~ Wide package of instruments
2010 at the 1990 level. (including ACEA) aiming at

modal shift and reduction of
transport demand

France + 38% + 24% (existing measures)  Stabilisation of emissions in ~ Modal shift
. . 2020 at the 2010 level (+ 18%
+ 0,
18% (with additional compared to 1990)

measures)
Germany + 7% (1997-2015) - 1% (1997-2015) Reduction of 15 - 20 Mton in Fiscal and financial

2005 compared to a business instruments/ACEA/informatio

usual-scenario (comprising all n

measures taken until 1998).

Italy ? ? ? ?
Netherlands + 34% +28% Between 1989 and 1999 the  Fiscal and financial

CO, reduction target for 2010 instruments supported by

was -10% compared to 1986  regulatory instruments and

emissions. Currently there is  information (e.g. eco-driving

no CO, target for the transport and highway speed limits)
sector.

Spain + 73% +47% No target Modal shift

Sweden + 15-25% no such scenario exists  Stabilisation of emissions in  Modal shift road-

2010 at the 1990 level rail/subsidising alternative
road fuels/eco-driving
campaigns

United Kingdom +21% +3% No formal target. Anticipate Package of policies with

5.6 MtC saving over 2000 significant role for fiscal

baseline by 2010. incentives for lower emissions
from road vehicles, and modal
shift. ACEA.

"'More details can be found in Table 2.2 at the end of this chapter

Based on the country submissions, it is in many cases not clear how individual instruments or
packages of instruments (the policy focus) contribute to reducing or lowering CO, emissions.

The difference in choice for policy instruments between countries is striking. Whereas Belgium,
Spain and France focus their CO, policy mainly on instruments related to public and freight
transport (modal shift), the Netherlands does not expect so much from e.g. public transport pol-
icy: “Public transport policy nowadays can only be seen in maintaining and expanding the rela-
tive dense train infrastructure, as well as the services of tram, metro and bus. This policy is not
so much focused on ‘forcing’ people into public transport, but on solving capacity problems.”

All countries have fuel taxes, but the level of these taxes differs per country. In addition signifi-
cant differences in vehicles taxes exist. The United Kingdom has recently differentiated its ve-
hicle taxes on the bases of the cars CO, emissions. The Netherlands, United Kingdom, Denmark
and Germany have a relatively strong focus on economic instruments. These countries have
started, have planned or are considering new financial instruments such as differentiated vehi-
cles taxes, fuel tax escalators and road pricing.

Some countries, such as Finland, United Kingdom, Netherlands and Sweden report that they

have (or had) integrated national transport policy plans, which combine a set of complementary
measures, which are implemented synergistically. Finland reports that “...but for use it has been
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more important to establish policy packages which do not only aim at reducing CO, emissions,
but pﬁomote also other environmental and safety targets.” In a recent report the FCCC secre-
tariat™—counts the integrated national policy plans under the few effective and innovative poli-
cies.

From the information of the questionnaires it can be concluded that none of the countries con-
sidered has exhausted the wide range of possible choices for policy instruments to reduce CO,
emissions.

2.4.2 Are policies SMART?

In Section 2.3, SMART policy is explained as being specific, measurable, agreed upon, realistic

and time-related. For the purpose of this section, SMARTness is translated in four relevant is-

sues:

e involvement of target groups in formulating policies/targets (agreed upon, support),

e relation to national Kyoto target (embedded in national policy, time-related),

e interference with other transport-related CO, policies (taking into account the effect of other
policies, realistic),

e interference with other policies.

In this case, policies are specific as they relate to the transport sector and (overall) measurable
(development CO, emission in the sector).

Involvement of target groups and stakeholder groups

Countries differ in their approach whether or not to involve target groups in the policy-making
process, see Table 2.2. Some countries (such as Spain and Finland) choose for close interaction
with target groups during the formulation of policies (bottom-up process) while in other coun-
tries (e.g. Germany) it is a government decision (top-down). Based on the country submissions,
it is not possible to assess which of the two approaches is more effective (or smart). However, it
seems attractive to profit from the knowledge of target groups in formulating realistic policies
(without over-asking) and increase their commitment by involving them in the decision-making
process.

Relation with the Kyoto target

How ambitious should policies be in relation to the Kyoto target of a country? Figure 2.4 gives
an overview of the Kyoto emission reduction targets for the eleven countries participating in
this benchmark study. More details are given in Table 2.2 (end of chapter).

7 Secretariat of the United Nations Framework Convention on Climate Change.
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Figure 2.4 Emission reduction targets for greenhouse gas emissions in first budget period of
the Kyoto Protocol (2008-2012) compared to 1990 emission levels of CO,, CH, and
N>O and 1995 emission levels of HFCs, PFCs and SFg.

Linking their CO, transport policy with national CO, policy (Kyoto) is difficult for most coun-
tries. Table 2.1, shows that some countries (Belgium, Finland, Sweden) aim at stabilisation of
emissions in the transport sector. For Belgium, this means that the Kyoto target of minus 7%
has to be realised by other sectors, but is - in theory - not frustrated by growing emissions in the
Flemish transport sector (emissions did grow after 1990, so the current situation is that CO,
emissions in the transport sector should decrease). Other countries (Denmark, Netherlands,
Spain) do not have a CO, target for the transport sector at all and allow further (but reduced)
growth of emissions. This probably means that other sectors and purchase of emission reduction
abroad via Joint Implementation, CDM or emission trading have to compensate for emission
growth in the transport sector.

In 2000, Czech, Finland, France, Germany, Sweden and the UK seemed to be on track to reach
their burden-sharing target (EEA, 2002), despite growing emissions in the transport sector (ex-
cept for Finland with a slight emission reduction). Belgium, Denmark, Italy, the Netherlands
and Spain were not on track. For a large part, this is due to growing transport emissions (this is
also the case for Spain where national 2010 emissions are allowed to grow compared to 1990).

Interference with other transport-related CO; policies

In all countries CO, policy for the transport sector involves various policy instruments. These
policy instruments may interact. The combined effect can be larger or smaller than the sum of
the effects of the two measures. Several countries, such as Finland and the UK explicitly men-
tion the relevance to consider such interactions and to design a package of policy instruments
that takes these interactions into account.

Influence of other policies

Every country has both policies that directly or indirectly drive transport-related CO, emissions
up and policies that limit these emissions (see Table 2.2, end of chapter). When a strategy to re-
duce transport-related emissions is considered it is better to be aware of the fact that those poli-
cies that lead to an increase in transport volume will likely reduce the absolute CO, reduction of
CO, policies. CO, policy can only be judged as smart if it is integrated with all other policies
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that have direct or indirect effects on CO, emissions and if the interactions between policy in-
struments are taken into consideration. Especially, insight in the effect of policies with a coun-
terproductive CO, impact is desired. With respect to other policies that have an impact on CO,
emissions, several countries refer to investments in road infrastructure and policies to increase
safety. It is considered that under most conditions investments in road infrastructure will have a
counterproductive impact on CO, policies as it leads to a growth in capacity that allows a latent
demand for additional transport activities to become realised.

Countries hardly mention policies that are not directly related to the transport sector. Still some
of these policies may have a significant impact on the CO, emissions of a country. Thus it ap-
pears that while transport policies seem to be integrated in most countries, there is ample room
to take CO, emission effect into consideration in discussions on policies that are not directly fo-
cussing on transport. Finland is an exception by explicitly mentioning related policies such as
land use planning, information technology and employment and regional policies.

2.4.3 Are policies well grounded?

If they are carried out in the policy preparation process, ex-ante evaluations should usually pro-

vide enough information to judge if CO, policies for the transport sector are well-grounded or

not. The ex-ante evaluations usually provide information on several questions including:

e s the policy based on a thorough problem analysis and backed by a theoretical framework?

e Has an ex-ante evaluation be carried out of the direct and indirect effects?

e Has a cost-effectiveness analysis been carried out to weigh welfare cost and benefits in-
volved?

In almost all countries some ex-ante evaluations of the effect of policies have been carried out,
but it is unclear if all policies are first evaluated before they can be implemented, see also Table
2.3. Limited information was also provided on how the evaluations were carried out.

Based on the country submissions, it is difficult to assess the quality of the evaluation methods
used by the various countries. There is ample opportunity for countries to learn from each
other’s ex-ante evaluation knowledge and experiences. Questions to be considered then are:
How do countries integrate developments in other sectors (possibly leading to volume growth in
the transport sector) in their forecasts, for example? What major assumptions are made and how
sensitive are model results for these assumptions? It would be interesting to know, for example,
whether the ex-ante evaluation of emissions in the transport sector in the Netherlands would be
different when using the national lowest cost approach of Denmark and Finland.

About two-thirds of the countries mention cost-effectiveness to be an issue. Little information is
provided how the cost assessments are being performed. It can be based on different perspec-
tives: the cost for the government, cost for the transport sector and cost from a national point of
view. It appears that evaluation rarely included a cost-benefit analysis, with the United King-
dom being an exception.

2.4.4 Are transport data monitored so they can be used to evaluate policies?

To be able to analyse trends in the transport sector, proper monitoring is a prerequisite. A well-
filled database provides insight in relevant developments (amount of vehicle-km per road type,
passenger-km per mode, ton-km per mode, amount of vehicle-km, type of vehicles, fuel mix,
fuel prices, traffic speeds, etc.). This insight can be used to evaluate the effect of policies (see
next section). For the monitoring of some instruments additional data needs to be collected (e.g.
amount of subsidy granted) in order to assess their cost effectiveness and determine the amount
of free riders (if applicable).
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In most countries, a monitoring programme for transport data already exists and is part of the
national statistical surveys (see Table 2.4). In their submissions, most countries do not provide
insight whether monitoring data (especially emission development) is used in the policy process
to adapt existing policies or implement new measures. Germany does use the data. Roughly
every three years, the transport sector (as well as the other sectors) has to prove what progress
has been made (see next section). In Finland, monitoring data are used in the policy process (see
next section), too.

Transport data should also be of sufficient quality to use. Currently the quality of such data (
least at EU level, but probably also at national levels) hinder full in depth policy benchmarking.

A detailed monitoring system would also be helpful in identifying new trends such as a strong
increase of the market share of sport utility vehicles, which leads to relatively high CO, emis-
sions.

2.4.5 Are policies monitored and (ex-post) evaluated?

In ex-post policy evaluation, the energy use and CO, emissions measured or modelled after a

measure is introduced are analysed and compared with original policy targets and expectations

(which were formulated according to ex-ante evaluations such as scenario studies). Ex-post pol-

icy evaluation is linked to the following questions:

e  What happened (trend development)?

e How did it happen (development of CO, intensity, specific CO, emission)?

e  Why did it happen (relation with autonomous technical progress, energy prices, policy in-
struments)?

e  What are the side-effects (cost of policy instruments, free-rider effect, effectiveness)?

Insight in the ‘why’ question is needed to know the effect of policies, insight in the side-effects
such as the total costs of an instrument and the amount of free riders provides information about
the cost-effectiveness. Monitoring information and evaluation results provide valuable informa-
tion, not only for the country itself but also for other countries to learn from.

In almost all participating countries, a transport policy monitoring programme has already been
implemented (Finland, France, Germany, the Netherlands, Sweden, UK) or will be implemented
in the near future (Belgium, Denmark), see Table 2.5 (end of chapter). At this stage, only
Finland, Germany and the Netherlands indicated that to some extent ex-post evaluations of pol-
icy packages (not individual instruments) have been carried out. In Finland, this is done every
year and in Germany approximately every three years. In the Netherlands, the climate policy
was evaluated recently. The evaluation made clear that evaluation and monitoring practices
could significantly be improved for policies and measures in all sectors, including transport.

For most countries, it is not clear when a new policy evaluation will take place. The Netherlands
has announced a new evaluation of climate policy, to be finalised in 2005.

8 Comment by W. de Ridder (EEA).
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2.5 Conclusions

Countries have different ambition levels to reduce their CO, emissions

Some countries have explicit CO, emission targets for the transport sector. In this way Belgium,
Finland, Germany and Sweden show ambition in the short term (until 2010). France and Den-
mark have long-term reduction targets. Ambition is also related to the policy instruments al-
ready agreed upon.

In most countries, the ambition level of CO, policy in the transport sector does not clearly cor-
respond with the ambition of national climate policy (Kyoto target); the embeddedness of the
transport sector in national CO, policy seems weak. In none of the countries the CO, target for
transport is more stringent than the Kyoto target for the whole country. Unlike greenhouse gas
emissions from other sectors, transport-related CO, emissions are allowed to grow.

All countries have policies in place which were not designed to reduce CO, emissions
but which had significant effects on CO, emissions

All countries have policy instruments in place in the transport sector which were not designed to
limit CO, emissions but which were e.g. aiming at generating government revenue (fuel taxes
and vehicle taxes), limiting congestion and improvement of safety (speed limits). Such policies
did have some effects on transport-related CO, emissions.

Countries have different choices for policy instrument to reduce CO, emissions
Countries have significant differences in their choice for policy instruments. While some coun-
tries (Belgium, France, Spain) seem to focus their CO, policy mainly on instruments related to
public and freight transport (modal shift), other countries have a relatively strong focus on eco-
nomic and fiscal instruments. These countries have started, have planned or are considering new
financial instruments such as differentiated vehicles taxes, fuel tax escalators and road pricing.
Some other countries, such as Finland, United Kingdom, the Netherlands and Sweden report
that they have integrated national transport policy plans, which combine a set of complementary
measures. Additional potential for policy instruments exists in all countries as no country has
exhausted the large range of possible policy instruments.

Some countries integrate stakeholders in the policy making process

Some countries have chosen to closely interact with target groups during the formulation of
policies (bottom-up process) while in other countries it is a government decision (top-down). It
seems attractive to profit from the knowledge of target groups in formulating realistic policies
and increase their commitment by involving them in the decision-making process.

Effects of non-transport policies with effects on transport emissions are usually not
considered in CO, policies

Reduction targets in the transport sector are likely not realistic as long as CO, policies are not
integrated with other policies.

Evaluations of policy instruments play a small role in the policy-making processes
Although ex-ante evaluations of policy packages have been carried out by most countries, their
role in the policy process seems rather limited. Ex-post evaluation of policies is not common
practice. No broadly accepted method exists how to evaluate effects of policies. Therefore, re-
sults from evaluations can usually not be compared as different countries use different methods
and the assumptions are often not available. In most countries, a monitoring programme for
transport sector already exists and is part of the national statistical surveys. In their submissions,
most countries do not provide insight whether monitoring data (especially emission develop-
ment) is used in the policy process to adapt existing policies or implement new measures
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CO; emissions from transport have increased but the level of increase differs between
countries

Transport-related CO, emissions are increasing in all eleven EU countries that were considered
in this study. On average emissions increased with 18% between 1990 and 2000. Countries that
had relatively low transport-related CO, emissions per capita in 1990 experienced more growth
until 2000 (approximately 30%) than countries with high CO, emissions per capita (5-15%).
Transport related CO, emissions are expected to increase further between 2000 and 2010.

Differences in emission trends seem more related to country specific circumstances than
to CO; policy

No consistent information is available what the impact of policies to reduce CO, emissions from
transport was on CO, emissions. In general this impact is considered to be small. In those coun-
tries that experienced only little growth in CO, emissions, this trend seemed largely a result of
autonomous developments such as transport demand saturation effects and low economic
growth. The contribution of explicit CO, policy to ‘bending down the trend’ is considered to be
small. Transport policies that were originally implemented for other reasons most likely had a
larger CO, reducing effect. Consequently, one cannot compare the relative success of CO, pol-
icy for the transport sector simply on the basis of development of CO, emissions during a cer-
tain a period.

Comparison of national policies to reduce transport related CO, emissions appears to

be complex

Benchmarking of national policies to reduce CO, emissions from transport appears complex.

Several factors cause this complexity:

e Starting situations to reduce CO, emissions from the transport sector (e.g. population den-
sity, income per capita, economic growth, climate, composition of the car fleet, tax levels)
differ between countries

e All countries have already applied a mix of policy instruments which did not have the pur-
pose to reduce transport-related CO, emissions but which did have significant effects on
past CO, emission trends.

e Limited availability of evaluations.

e No broadly accepted methods exist how to evaluate effects of policies. Such methods are
missing both for ex-ante and ex-post evaluations.

e Policy instruments to reduce transport-related CO, emissions also serve different purposes.
This also complicates comparison.
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3.  CRITERIA FOR BENCHMARKING INSTRUMENTS

This chapter provides an overview of the benchmark criteria. The definitions below are ideal in
the sense that much of the information contained in the country replies do not fully confirm to
them. The purpose of the definitions is to establish a common basis of understanding of the cri-
teria, and to facilitate a comparison of the analyses of the individual instruments.

CO; reduction

This criterion assesses the potential for realised reduction (compared to the hypothetical poten-
tial, which may in some cases be significantly higher). In assessing the CO, reduction from a
specific instrument, we are thus looking for indications of how much actual reduction can be
achieved through the specific instrument. When assessing the realised reduction, one should in-
clude possible rebound effect and emissions from other modes (if the effect involves modal
shifts). One should however not take note of the effects from possible accompanying measures
to meet for example the rebound effect. The relative measure that we use to assess the CO, re-
duction potential is: the annual percentage share that the reduction makes up out of total trans-
port emission (in the same year).

Some instrbments are phased in quicker than others, and some may have more lasting effects
than others= To take account of the former, the benchmark analysis should provide information
for a year where the bulk of the annual reduction potential is harvested. Ideally, this would be a
100% phase-in, but in some cases, the implied time horizon of that may be fairly long. The lat-
ter issue should be mentioned when it is relevant.

Cost-effectiveness

When measuring CO, cost-effectiveness (ton/Euro) one should take the additional costs to soci-
ety from the instrument and deduct, from that amount, the additional benefits (excluding CO,)
to society. Additional costs would include for example investments undertaken either by the
private or the public sector, alternative uses of the land/harvest of raps. Welfare losses and bene-
fits can be for example congestion reductions, other emission reductions, and reduced accidents.
The measure of cost-effectiveness disregards any monetary transfers from one group in society
to the other. The cost-effectiveness is, in this study, also assessed on an annual basis and should
ideally relate to the same year as the one, for which the reduction potential is given.

Budget implications

Here, we look at the effects on government revenue, i.e. the net value of the possible revenue
implications from using the instrument in question. The net revenue is the effect on revenue mi-
nus the possible expenditure implications. Here we differentiate solely between negative impli-
cations, neutrality or positive implications and consider the instrument per se, i.e. without taking
account of any accompanying measures to for example neutralise positive revenue effects. It is
important to note that while taxes always have some distortionary effects, they are not to be
considered as costs to society per se, but rather as a monetary transfer within society. This crite-
rion is solely concerned with this monetary transfer, it its measurement does in no way relate to
abatement costs, compliance costs or any other invoked cost or cost saving to society.

°  One example of that could be the ACEA agreement which is currently being phased in, and which will stabilise in

2010
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Public/political acceptance

The issue of this criterion is whether the attitude towards the instrument (e.g. general perception
of taxes, loss of sense of freedom, high implementation costs, distributional concerns, and the
importance attached to congestion problems) of the public, policy makers or other stakeholders,
e.g. car industry, constitute a barrier (or an enabling factor!) to the actual use of the instrument.

Speed of implementation
From strategy level to the instrument has its full effect, i.e. the year identified when assessing
the CO, reduction potential.

Reversibility

This criterion is concerned with whether the instrument in question is something, which can just
be abandoned again without having invoked (significant) irreversible costs onto either private
actors or/and the public sector. In that sense one can say that a ‘irreversibility’ instrument limits
the scope of action of policy makers because when they chose that instrument, they abandon
other options - and it is too costly to reverse that decision to make it a realistic option.

Transferability

An assessment of whether the experience from one country is transferable to another country. It
is not possible to give an exact definition of this criterion, rather than to emphasise that transfer-
ability is never complete, and the focus should thus be on identifying possible major issues of
concern in relation to transferability.

Benchmarking using pre-defined criteria of efficiency can give some indications of potentially
good versus potentially more problematic policies to reduce CO, emissions from transport. Ba-
sically, the CO, effect and the CO, cost-effectiveness both provide objective and comprehensive
information on the reductions that can be achieved and the related costs to society, taking into
account also other effects. The remaining criteria provide policy makers with additional and
necessary information to be taken into account in their decision-making process. Budget impli-
cations and acceptance are issues that can be addressed e.g. by means of counteractive measures
elsewhere in the tax system and by means of information campaigns. Implementation speed
provides information on how fast the measure can be implemented and consequently also how
much of the achieved reduction that can be attributed to the Kyoto period. Information on re-
versibility features enhances the basis of decision making. The stronger the reversibility fea-
tures, the more should be decision be analysed in order for example to reduce uncertainty as-
pects. Lastly, transferability provides an indication of whether there is a need for (thorough) na-
tional analyses or to what extent one can rely on results from other countries.

It should be noted that it is not possible to single out policy instruments, which are the best on
all criteria. Instead, it is concluded that a mix of policies is required. The reason is that changing
behaviour of actors in the transport sector requires a) to provide incentives to choose less CO,
emitting alternatives b) availability of such less CO, emitting alternatives and c) information on
such alternatives. Consequently a mix of policy instruments is required, e.g. taxes or road pric-
ing to give incentives, promotion of biofuels and long term agreements to provide alternatives
and information campaigns to provide information. Further, as the transport sector is not ho-
mogenous, one needs to consider where policies can be generic and where they should be tailor-
made (e.g. for company cars) In addition this needs to be considered with a dynamic long-term
view. Some technical alternatives need to be further developed and this may require subsidies in
the short term.
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4.  FISCAL AND FINANCIAL POLICY INSTRUMENTS

4.1 Fuel tax

4.1.1 Introduction

Fuel tax increases can be an effective way to reduce energy consumption and thereby reduce
CO, emissions. Raising fuel prices has several effects. It leads to reductions in vehicle mileage,
and over the long run encourages car drivers to choose more fuel efficient vehicles and even to
switch to other modes of transport than cars. Furthermore, it also strengthens the incentive to
save fuel by for example eco-driving. Country specific features however do vary from one
country to the other and over time depending on for example income developments and
distribution, and on urbanisation and population density. Such differences will be reflected in
different price elasticities, leading to quite different effects on fuel demand as a result of the
price increase. Thus, while short-term elasticities are typically lower than long termed ones, it is
noteworthy that Spain reports that the fuel price increases in Spain of 2000 did not provide
significant reductions in neither travel demand nor driving behaviour. The short-term elasticities
are however typically lower than the long-term elasticities.

This section provides a description of two replies to the questionnaire survey, viz. the fuel tax in
the German eco tax reform increasing the fuel tax by 3 cent/l each year in the period from 1999
to 2003, and the fuel tax escalator in UK increasing the fuel tax by 6% in each year from 1993
to 1999.

4.1.2 Benchmarking

The analysis of the German and UK replies points to the conclusions in [[able 4.1|below.

Table 4.1 Summary of benchmark conclusions fuel tax

CO, effect! Cost Budget implications Acceptance Implementation Reversibility Transferability
effectiveness speed 2
[ton/€] [€/ton]
Fueltax 0.5-3.5% high 11.000 low 6 - 8 years - +)
1.500

"'The CO, reduction relates to the short run effect.
% The years relate to the period from when the decision is taken (building on the two cases that are considered here)
and until the major part of the short run effect has been obtained (consultant's estimate).

CO; effect

Obviously, the effect of a fuel tax increase depends on the size of the tax increase. The effects
referred in the replies from the questionnaire imply increases in the order of 15% in Germany
and 35% in UK. The reported effect from this increase is a reduction in CO, emissions of 1 Mt
in Germany and between 2.5 Mt and 6 Mt in UK, corresponding to 0.5 - 3,5% of total CO,
emissions in the transport sector. The German reply applies an elasticity of -0.3, which corre-
sponds to the short-term effect of fuel price changes.

In the short run, fuel tax increases cause reductions in vehicle mileage. In the long run fuel tax
increases will also encourage car drivers to choose more fuel-efficient vehicles and maybe even
to switch to other modes of transport than cars. When such effects are included, the elasticity is
generally expected to be somewhat higher (and can be as high as -0.6 -0.7), resulting in a dou-
bling of the CO, reduction. Still, income developments and rebound effects may weaken some
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of the long-term effects. For example, fuel shift to diesel or LPG or more energy efficient vehi-
cles can involve lower costs/km and may lead to increased mileage.

Cost-effectiveness

Both the German and the British replies state that increasing the fuel tax is a cost effective in-
strument to reduce CO, emissi@jls, meaning that the cost effectiveness of this instrument is high
compared to other instruments—.

Budget implication

The German reply states that the additional revenue from the fuel tax is estimated to raise reve-
nue by approximately 56 Billion Euro in total for the period 1999 to 2003, corresponding to 11
Billion annually. Comparing this figure to the effect of 1 Mt CO, annually we arrive at a reve-
nue of 11000 Euro per ton of CO,, which seems relatively high. An alternative, and very rough
calculation wld indicate a revenue implication in the order of 1,500 (750 in the long term) of
the increase.

Acceptability

Tax increases always meet some resistance. In the UK and the German case this resistance was
overcome by a gradual introduction of the tax increase. This feature gives the economy and the
consumer's time to adjust to the new tax levels. Furthermore, the German fuel tax increase was
compensated by a simultaneous decrease in the income tax. In the UK, public opposition to fur-
ther fuel tax rises actually meant that the fuel duty escalator was not continued beyond 1999.

In the German reply it is stated that an essential barrier from a political point of view was the
national solo effort, which was made when introducing the eco-tax. From an ecological and
competitive point of view, an EU-wide eco-tax would be desirable.

It should be noted that acceptability may in some cases, depending on the size and the nature of
the tax changes, also reflect concerns about transaction costs. For example, significantly chang-
ing the relative size of the diesel tax compared to the petrol tax, may involve substantial transac-
tion costs, and concerns about this may be at the heart of the opposition to the change.

Fuel taxes are typically argued to be degressive, i.e. to affect the lower income groups the most.
While this argument is valid to some extent, one should however also note that the ultimate ef-
fect will depend also on whether the instrument is accompanied by other instruments that pull in
the opposite direction (and where the tax can be said to provide some of the revenue necessary
to finance this). Such instruments could be for example improvements of the service level of
public transportation (which is used the most by low income groups that do not possess a car).

Implementation speed

Both of the fuel tax increases described here were implemented gradually over a period of 5 - 6
years, plus 1 year to prepare the instrument. In addition, the two tax increases are designed so
that it will take 6 - 7 years until the instrument is fully implemented. Furthermore, it will take
some additional years before the full effect from the measure is obtained. As already mentioned,
fuel taxes has different effects. Some of the effect on mileage would come immediately (mainly
mileage related to leisure and less important trips etc), while other mileage effects like commut-
ing takes longer to change because it may require changes in location of workplace, housing etc.

' In interpreting these conclusions more generally, attention needs to be focused on the issue of transaction costs as
well.

" A quick calculation assuming an elasticity of -0.3 shows that if we increase the fuel tax by 15 cent, corresponding
to approximately 13% increase in the fuel price, then we would obtain 4% reduction of fuel consumption and CO,
emissions. Assuming 2.5 kg CO, per litre fuel, the 15 cent increase would lead to a CO, reduction of 0.1 kg corre-
sponding to 1500 € per ton of CO,. Finally, it should be noted that the general perception is that the long term elas-
ticity is somewhat higher resulting in a lower revenue effect per ton CO, in a long time perspective. If we apply a
long run elasticity of -0.6 the corresponding revenue would reduce to 750 € per ton CO,.
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It should be noted, however, that the gradual element means that people to some extent foresee
the price in the future already at the stage where the tax change is announced, meaning that
some of the long term behavioural effects will take place already before the tax increase has
been fully implemented.

It should be noted that implementation speeds (both in terms of preparing the tax and realising
its effects) can be quite country specific.

Reversibility

Suppose we increase the fuel tax, would it be possible to reduce it again after some years and
turn back to the initial situation. In principle, yes, it would be possible to reduce the tax again
and after some years the situation would probably more or less be the same as before the tax.
However, one should be aware of the transaction cost when the economy adapts to the new tax
levels and maybe also difficulties to increase tax revenue from other taxes to obtain budget neu-
trality when the tax is removed again. For these reasons, the more significant changes the tax
imposes to the economy, the more difficult or costly will it be to remove it again.

Transferability

There is a common understanding that fuel tax increases can be an efficient measure to reduce
CO, emissions, in particular when they are introduced in support of other instruments, i.e. when
synergies are established. However, the countries are not free to choose their own level of fuel
taxation regardless of other countries. Border trading is one of the most important issues consid-
ering fuel taxes. One country cannot increase the fuel tax significantly above the level in the
surrounding countries without experiencing significant border trading. Therefore it would be
beneficial to implement such instrument in many countries simultaneously. However, in some
countries border trading is more difficult than in other. These countries are freer to set the fuel
tax level without having problems with border trading. This goes especially for the UK.

As mentioned in this section, elasticities and implementation speeds may vary substantially be-
tween countries. Such variations can be reflections of, for example, cultural differences, the
availability of alternative modes of transportation, income levels, and population density and
urbanisation. Consequently, care should be taken not to interpret the results anticipated for
Germany and UK to be immediately transferable to other countries.

able 4.2]in the introduction section of Section 4.2 illustrates the variations that can be observed
within the EU with regard to fuel taxes as well as with regard to vehicle taxation as a whole (in-
cluding however only purchase taxes, ownership taxes and fuel taxes).

4.1.3 Conclusion

Fuel taxes have been introduced in all countries. While fuel tax is a cost-effective instrument to
reduce CO, emissions, public acceptance is low when confronted with significant increases.
High fuel taxes form an important incentive to switch to transport alternatives with lower CO,
emissions. As such they support the effectiveness of other measures such as modal shift, biofu-
els and eco-driving.

4.2  Vehicle taxes

4.2.1 Introduction

Vehicle taxes in this context include road taxes as well as purchase taxes. While road taxes are
used in most European countries, purchase taxes are less common albeit quite often used but
with substantial differences between the countries' tax level.
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provides an overview of the vehicle taxes that were in force in the EU countries in
1999 in relation to new private passenger cars. While changes have been undertaken since that
time, the table does serve to illustrate the large variation that can be observed between EU
Member States. This applies both to the structure of vehicle taxes as well as the overall tax bur-
den that private vehicle owners are imposed with. The table has been copied from a report pre-
pared for the EU on fiscal measures to reduce CO, emissions from new passenger cars (Jordal-
Jorgensen, 2002). With regard to the registration tax (purchase tax) this study also shows that
differences in registration taxes imply huge differences in the gross price of vehicles across the
EU. For example, the average price (including taxes) of a medium passenger car ranges from
€ 21,500 in Spain to € 36,200 in Denmark. The table does not consider schemes in effect for
company cars, but the same source indicates quite substantial variations in those schemes as
well.

Table 4.2 Car and fuel tax in different EU countries in 1999 (Jordal-Jorgensen, 2002)

Country Average circulation Registration tax Fuel tax [€/litre]
tax per car [€/year] yes/no Petrol 95 RON Diesel

Austria 228 yes 0.41 0.28
Belgium 177 yes 0.51 0.29
Denmark 404 yes 0.52 0.35
Finland 118 yes 0,56 0.30
France 109 no 0.59 0.39
Germany 88 no 0.56 0.38
Greece 118 yes 0.3 0.25
Ireland 274 yes 0.37 0.33
Italy 151 (yes - small) 0.53 0.39
Luxembourg 78 yes 0.37 0.25
Netherlands 433 yes 0.6 0.35
Portugal 35 yes 0.29 0.25
Spain 182 yes 0.37 0.27
Sweden 150 no 0.52 0.34
UK 231 no 0.76 0.76

Originally, vehicle taxes were introduced to gain revenue. Today, however, policy makers have
come to realise that these taxes can also be used as environmental policy instruments.

Vehicle taxes, by their mere size, can theoretically be used to control vehicle ownership, and the
size of the vehicle fleet, while their design (differentiation and choice of tax base) can be used
to affect for example the energy efficiency of the vehicles. Vehicle taxes differ in size and tax
base, but evidence seems to suggest>that there is scope for providing improved CO, efficiency
of cars through making the taxes more CO, related than they are today. Properly designed vehi-
cle taxes could also have a stimulating effect on the development of new technology. However,
it may require a specially designed tax to avoid that such a tax just becomes a pillow for the car
manufactures.

This section provides a description of two replies to the questionnaire survey, viz. the existing
Dutch purchase tax and the new (implemented in 2001) CO, differentiated road tax in the UK.

Beyond these more detailed replies it is mentioned in the Finnish and Swedish replies that these
countries also consider making their road tax more CO, differentiated in order to reduce CO,
emissions.

2" European Commission's Directorate-General for Environment, 2002
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Furthermore, the chapter includes a very brief overview of toll systems in other European coun-
tries to put the German system into perspective. The section does not consider any congestion
charges, which are in effect in some European cities (e.g. Paris-Lille A1 motorway, the Norwe-
gian flat rate cordon pricing for entry into cities, and the Rome cordon pricing system), as none
of the replies received in relation to this survey relate to such systems.

4.2.2 Benchmarking
The analysis of the Dutch and UK replies points to the conclusions in Table 4.3.

Table 4.3 Summary of benchmark conclusions vehicle taxes

Vehicle tax COjeffect Cost effec- Budget impli- Acceptance Implementation Reversibility —Transferability

tiveness cations speed 2

[ton/€] [p€/ton]
Purchase tax 2-3% low " (2500 - 4000) low long term (+) +)
(NL) per tonne CO,
Road tax ~ 1%’ high neutral positive 6 years (+) +

(UK)

D Other studies (Naturvardsverket (2002)) indicate that it is costly to reduce CO, emissions by means of high regis-
tration tax, while a budget neutral CO, differentiation of the road tax is less costly.

2 The EU study (European Commission's Directorate-General for Environment, 2002) indicates that the effect of
such a measure would reduce average CO, emissions of new vehicles with approx. 1%.

CO; effect

The effect of the Dutch car taxation is estimated to be approximately 0.6 to 1 million ton CO,
annually, corresponding to approximately 2 to 3% of total CO, emissions in the transport sector
in the Netherlands (35 Mton). The calculation of this effect is based on a comparison of the av-
erage car size in the Netherlands compared to the average size in countries without purchase
tax. However, the comparison might overestimate the effect on the car size, since there might
be other factors that also contribute to the lower average car size in the Netherlands. On the
other hand, it is mentioned that the present purchase tax level has not yet completely penetrated
the car fleet. Therefore it should be expected that the effect would increase in the years to come.

Cost-effectiveness

There has been made no cost-effectiveness analysis of the car taxation in the Netherlands. This
is due to the fact that the main purpose of the Dutch car taxation scheme is to collect revenue to
the public budget. Likewise, there has been made no assessment of the UK road tax. However,
other studies (Naturvardsverket, 2002) indicate that it is costly (in terms of a cost benefit analy-
sis) to reduce CO, emissions by means of high registration tax, while a budget neutral CO, dif-
ferentiation of the road tax is less costly.

Budget implication

In the Dutch reply it is clearly stated that the vehicle taxes are mainly used as a source for reve-
nues and not for CO, reduction. Although not explicitly mentioned, The Dutch purchase tax im-
plies a significant contribution to the public budget. Assuming an average purchase tax of
€4000 and a car sale of 600.000 cars annually we calculate the annual revenue of approxi-
mately 2.5 billion Euro. Comparing this revenue to the CO, effect of 0.6 - IMt, we arrive at a
budget implication of 2500 - 4000 € per ton CO,. The UK road tax scheme has no budget impli-
cations in it self, since it has been designed to be revenue neutral. In both cases, to meet the
definition of budget neutrality used here, the loss from reduced fuel tax should have been in-
cluded in the revenue calculations.

Acceptability

The Dutch reply states that the car industry and the car purchasers opposed the purchase tax.
Furthermore, the central government argued that car taxation collect money related purposes,
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like for instance road maintenance. However, there are still ongoing discussions if car owners
pay more than a fair share of the cost they are responsible for. No implementation barriers were
mentioned in the UK reply. This correspond to the general perception of the consultant, that it is
much more acceptable to make an existing road tax more CO, differentiated relative to introduc-
ing a new car purchase tax.

Vehicle taxes affect vehicle owners and thus put a higher tax on them than on people not pos-
sessing a car. Assuming that the proportion that does not possess a car is bigger among the less
wealthy people, than among the more wealthy ones, such taxes will not be regressive. On the
other hand though, overall vehicle tax increases may imply that some people, who used to have
a car, cannot afford it any longer. These people will suffer a welfare loss. However, feebates
could be used as a remedy to meet this equity impact when seeking to (re-design) tax structures
to incite the purchases of CO, efficient vehicles. Put simply: feebates would imply that while
high emitting cars are imposed with the largest tax (increases), the low emitting cars would ac-
tually be awarded a government-funded discount.

Implementation speed

In the UK reply it is stated that the road tax supports the voluntary agreement, meaning that the
implementation period for this measure is from preparation before 2002 to 2008 corresponding
to 6 years. This observation corresponds to the common understanding, that a budget neutral
CO, differentiation of an existing tax scheme can be implemented within a relatively short time
horizon, while it takes a longer implementation period to make substantial changes to the tax
levels (often this would require a gradual implementation over several years). Once the instru-
ments have been implemented the dynamics of the CO, effect mainly depends on whether the
instrument only applies to new vehicles or if the instrument also apply to second hand vehicles.
If the instrument only applies to new vehicles, then it will take at least 10-15 years from the in-
strument is fully implemented until the full effect is obtained.

Reversibility

While vehicle taxes can be said to be reversible, there are nevertheless some modifications to
this statement. The structure and size of vehicle taxes aim to affect the size and structure of the
demand for vehicles, thereby inciting the supply side to accommodate these demand patterns by
means of e.g. technological developments. Thus, and in particular for more significant changes
to existing tax structures, there will be transaction costs involved in adapting to new structures.
Changes to vehicle tax systems are, also for these reasons, often opposed, and frequent changes
may erode the credibility of government policy substantially with a possible consequent weaker
effect of tax changes.

Transferability

The most obvious precondition for transferability of experience with vehicle taxes is the fact
that not all countries do have a purchase tax. Also, vehicle demand and its structure may be af-
fected by other factors than price such as for example cultural differences, preferences for spe-
cific brands (e.g. domestic brands), population density and other policies that affect transporta-
tion demand. In some countries the resistance against a purchase tax is so high that this instru-
ment is not a viable option.

4.2.3 Conclusion

Vehicle taxes here include both differentiation and taxes per se. Vehicle tax levels affect the
amount of vehicles in the fleet, whereas the differentiation can be used to control the composi-
tion of the fleet. The former has the largest potential for CO, reductions, but is typically as-
sumed to involve substantial welfare losses whereas the latter can be designed with a view to
reducing the negative welfare effects. In other words, the latter may prove to be more cost effec-
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tive, although the reduction potentials may be lower. In relation to CO, differentiation there may
be a rebound effect as the cost/km is reduced, and this will also affect government revenue.

4.3  Road pricing

4.3.1 Introduction

Road pricing is commonly interpreted as a means of generating revenue and/or a means of con-
trolling congestion problems and other externalities such as local air pollution and frequency of
accidents. Road pricing is thus not typically seen as a CO, reducing measure per se, and the CO,
reducing effects can thus be said to be additional. Road pricing includes instruments such as
tolls, cordon pricing, and kilometre charging. Different rates may apply to different vehicles,
depending on the environmental feature, and rates may vary according to the time of day and
the place. The CO, reductions from a specific road pricing system depend heavily on its features
and design, e.g. whether it is used on a national scale or solely in selected areas; whether it cov-
ers all vehicles or only selectedgments and whether it involves some kind of differentiation
based on environmental features'®! It is therefore impossible to point to generic conclusions with
respect to the CO, reduction potentials of road pricing. This section provides a description of
two replies to the questionnaire survey, viz. the new German road tax and a detailed study of a
possible system in the Netherlands. Both systems are kilometre charges. The German system
applies to heavy vehicles and the Dutch system is assumed to apply for all vehicles.

Both these systems are thus relatively simple versions of road taxes. The tax to be paid depends
on the kilometres driven. While the rates vary according to the environmental features of the
vehicle in question, there is thus no differentiation according to time and place. Thus, these sys-
tems can be said to aim mainly at raising of revenue and redming road transport in general
rather than reducing congestion problems and local air pollution.

In addition, it ought to be mentioned that tolls are commonly used in many countries including
many Western European countries, and some of those do contain elements of more stringent
road pricing. below illustrates existing toll/road pricing systems in European coun-
tries. They all apply to motorways and the indicated average toll applies to a 5 axle vehicle: The
Swiss system was implemented in 2001. It is argued to have had a major impact on the freight
transport market. The revenues are earmarked for rail. The Netherlands, Belgium and Sweden
are looking at the desirability of introducing systems similar to the system in Germany to re-
place the Eurovignette. The Czech Republic plans to adopt the German system or a similar one,
while the UK considers to introduce a class differentiated distance based heavy duty charge in
2004 with an offsetting reduction in the annual tax (Perkins, 2002).

3 Basically, the CO, effect would depend on the extent to which the system affects: Fuel choice (biofuels,
LPG/CNG, diesel or petrol), Amount of transportation (by encouraging modal shifts to less CO, emitting modes
and reduced motorised travelling per se) and Driving behaviours (speed, accelerations etc.)

4" Noting however that both systems involve a differentiation in favour of the most environmental friendly vehicles.
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Table 4.4 Toll ways in Western Europe (Source: ECGE,I 2002)

Country No. of tolled Share of total No.of toll Average toll.  Price categories depending on
kilometres motorway stations [cent/km]
network

Austria 179 48 10 1.85 No. of axles and emission
category

France 7,187 85 495 0.18 No. of axles and height

Greece 871 79 16 0.04 No of axles

Italy 5,584 86 457 0.13 No of axles and height

Norway 314 55 61 Ll weight and length - not
dependent on distance

Portugal 939 100 76 0.15 No of axles and height

Spain 2,323 31 21 0.20 No of axles

Switzerland all roads all roads at border 0.44 Weight (above 3.5t) and

emission category

When one considers freight transport, there are roughly speaking three options for behavioural
change, viz. improved utilisation of existing road transport capacity, shifts to other modes such
as rail and ships, and the use of alternative routes that are not subject to the road pricing system.
Only the improved utilisation of existing capacity will per se provide a CO, reduction, whereas
the CO, effect from modal shifts will depend on the 2 emissions of the alternative mode. A
system that involves the setting of uniform km rates'” can involve the following behavioural
changes as regards passenger transport: shifts to other modes of transport, which typically leads
to lower CO, emissions (walking, cycling, public transport), and omission of trips and replace-
ment of some trips with alternative ones with less distant destinations, which also leads to lower
CO, emissions (this includes home-movement and teleworking). Lastly, while the two described
systems do involve some differentiation according to the environmental features of the vehicles
used, the road price systems do not provide incentives for energy-efficient driving, compared to
for example fuel taxes.

4.3.2 Benchmarking

The analysis of the Dutch and German replies points to the conclusions in [[able 4.5

Table 4.5 Summary of benchmark conclusions road pricing

km charging CO, effect Cost effectiveness Budget impli- Acceptance Implementation Reversibility Transferability

cations speed 2
[ton/€] [EUR/ton]
Netherlands  4%-10% net benefit +<20 low 2-3 years - +)
all vehicles
Germany <1% low +600 " low 4 years - (+)
heavy duty (<<600€/ton)
vehicles
D" This is the gross cost of the payment system including the costs of the on-board devices (Werner Rothengatter,
2002).

2) The years relate to the period from when the decision is taken and until the system is ready to run. It may take a
longer time until the maximum CO, reductions are realised, depending on the sped by which the behavioural
changes take place.

European Car-Transport Group of interest (http://www.eurocartrans.org/Topics/roadtolls.htm)

In Norway, the charge does not depend on the kilometres driven, but on the specific route/company in question
(there are 28 motorway companies). The use of road infrastructure around the bigger cities is generally more ex-
pensive, a one-way may cost around € 10.

Disregarding the fact that the Dutch system that is assessed below does use lower rates for more environmental
friendly vehicles.
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CO; effect

A system that involves differentiation according to indicators of environmental pressure (in the
Netherlands: vehicle weight and fuel type) and all vehicles will lead to rather significant CO,
reducns. Two alternative calculations point to reductions of 9-10% and 4-5% respectively (in
2010)= It should be emphasised that these reductions are estimates merely. The bulk of this re-
duction comes from passenger cars and mainly through reductions of trip lengths (10%) and
number of trips (4%). Passenger cars typically account for the major share of vehicular CO,
emissions. Therefore, the reductions are much smaller in a system that covers only freight
transport, even if such a system involves some environmentally based differentiation (number of
axles and emission category). When assessing the CO, reductions, attention must also be paid to
the possible rebound effects. The Dutch reply does discuss some of the major ones, viz. the pur-
chase of more and less energy efficient vehicles, and the loss of the incentive for energy-
efficient driving. According to the reply, the effects tend to be small. The estimated reductions
in the German system arise mainly as a result of improved capacity utilisation of transport com-
panies and modal shifts with regard to long-distance transportation (less important). The Ger-
man reply states that there will only be a small impact on parallel and alternative routes (road
pricing only applies to motorways).

Care should be taken not to take the above estimates as indications that road pricing will always
provide CO, reductions. As mentioned above, the concept is so wide that generic conclusions
are difficult to identify. At the one extreme road pricing can involve a reduced pressure on the
roads in question (as some drivers choose alternative routes not subject to road pricing), and
consequently it will enable a higher average speed for those on the road. This pulls in the direc-
tion of increased emissions, in particular if the total demand for transport is not reduced, or even
increased as a result of the improved accessibility through the tolled roads.

Cost-effectiveness

According tolﬁe Dutch reply, the kilometre charge system that applies to all vehicles is quite
cost-effective™' This high cost-effectiveness arises mainly as a result of substantial travel time
savings that result from improved accessibility. The study shows that although there is no dif-
ferentiation of rates according to time and place, and thus no relation to congestion, the road tax
system that is analysed will nevertheless result in significant reductions in travelling. Other im-
portant contributors to the high cost-effectiveness are reductions of casualties and of other emis-
sions.

Budget implication

The Dutch study assesses the additioitﬁl costs to public budgets of the analysed road pricing sys-
tem to be approximately 20 €/ton~. The German system is stated to cost approximately
600 €/ton. This is a gross cost, which does not take into account the revenue from the charge it-
self, which is to be (infrastructure) cost recovery based.

Acceptability

The Dutch reply states that one of the main obstacles in this regard is the suspicion that the road
pricing system will merely be yet another source of revenue generation. Consequently, it is sug-
gested that this challenge should be dealt with by means of implementing a system that is

The lower estimate assumes a larger effect in terms of increased number of cars (as car prices decline due to the
budget neutrality whereby Y4 of the purchase tax is transformed to km charge) and less sensitivity to the price
change for high-income groups and lease drivers.

According to communication between the ministry and the parliament (23 January 2002) it is expected that the
‘mobimeters’ in the cars will be used for extra services. The income from those services, where car drivers pay
for, will reduce the costs for the kilometre charge system.

However, the Dutch system assumes that "4 of the purchase tax is transformed into the road tax (together with all
of the ownership tax), and this will have an impact on the distribution of revenues over the years. It is not clear
whether this effect is taken into account when calculating the 20 €/ton.

20
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budget neutral and to devote resources to information campaigns on this important aspectm The
German reply also mentions the issue of acceptability, which was to some extent met by the
condition of recycling of revenues, although there was some opposition to the fact that some of
the revenue would be recycled to other modes of transportation. Other sources (e.g. Danish
Ministry of Transportation, 2000) point to the distributional effects as one of the major issues to
be addressed. The distributional issues may relate to for example income groups and the distri-
bution between rural and urban population. The type and size of such effects will however be
determined by the exact context of the road tax, and its specific design as well as the use of the
revenue.

As regards equity, it is extremely difficult to point to generic conclusions as road pricing sys-
tems can be designed in a multitude of ways. A few examples of possible equity effects are
given here. There may be a tendency for the less wealthy car users to be more affected than the
wealthier ones, as monetary constraints become more binding for them. If uniform systems are
applied throughout a country, there can be a risk that the urban population pays more and the
rural population less than what would be proportional to their external effects. Road pricing sys-
tems in towns and urban areas provide a benefit to those living in the area, as the reduced traffic
results in less noise, pollution and risks of accidents. Furthermore, road pricing systems do not
favour energy efficient driving as opposed to for example fuel taxes and consequently a transfer
of fuel taxes to road pricing would favour those that drive less energy efficiently.

Implementation speed

While it will take some time until the maximum annual CO, effect from the road pricing system
is achieved, the implementation period may nevertheless be considered relatively short. There
are technological options available, and once the decision is taken, the 4 year implementation
period, which applied in Germany, would appear a realistic time frame for deciding on the spe-
cific systems, cost allocation models etc. However, the full CO, effect is likely to come some-
what later. Some of the behavioural changes are for example related to the choice of new cars,
and one may expect that in the longer term, the road pricing system can affect such longer term
issues as decisions on workplaces and places of living.

Reversibililyﬁl

In principle, tax systems can always be changed and modified. However, there are two aspects
that substantially weaken this statement with regard to road pricing. First, there is the issue of
credibility. Those affected by the system need to believe that it will be in place for a long period
in order to let the system affect their longer-termed decisions on for example place of living and
car purchases. Furthermore, if the system is implemented in a budget neutral sense and in par-
ticular if the budget neutrality involves some transfer of purchase taxes to road taxes, this has
serious implications on the annual distribution of costs (for car owners) and revenues (for the
government). Finally, some of the more advanced systems, which are also the most CO, effi-
cient, do imply substantial investments. Such investments would be lost if the road pricing sys-
tem is given up within a short time horizon.

Transferability

Country specific features may have an impact upon the exact figures of cost-effectiveness and
CO; reductions. For example, the higher the current congestion level, the higher the population
density (as stated in the Dutch reply) and the more freight transport transit, the more there is to
gain from a kilometre charge. Nevertheless, it is the Consultant's conclusion that the overall di-
rection of the conclusions is quite generic. The German system has been designed in respect of
relevant EU legislation (1999/62) regarding pricing of heavy goods vehicles on European roads.
The Directive, for example, allows for differentiation according to Euro standard (maximum
deviation is 50% between highest and lowest emission level). The Directive also allows for dif-

21 To this, the consultant would like to add that credibility is an important issue here.
%2 The replies did not contain reflections on this. Hence the statements here are the Consultant's own conclusions.
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ferentiation according to time of day (maximum difference 100%), but this opportunity is not
used in the German system. To be in compliance with EU Law, the system analysed for the
Netherlands would need not to apply to foreign passenger cars and only to apply to the use of
motorways.

4.3.3 Conclusion

Road pricing covers a wide range of more specific instruments that are not considered or devel-
oped because of their CO, reducing merits but more so because of their ability to control con-
gestion and local pollution. Consequently, the potential CO, effect cannot be assessed as it will
depend on the exact system in place, for example whether it covers all roads, all vehicles and
whether there is some element of CO, differentiation embedded in it (e.g. reduced rates for en-
ergy efficient vehicles). The latter is a feature of both the German system and the system that
was analysed in the Netherlands. It is important to note that this group of measures does not en-
courage energy efficient driving, but instead aims to control the number of kilometres driven
and possibly also the choice of vehicle.

4.4  Tradable emission permits

4.4.1 Introduction

Tradable emission permits involve setting the permitted emission level and letting the market
decide where the desired reductions will be obtained. Government thus issues a fixed number of
permits (reflecting the desired emission level) and puts them on the market. The permits are
traded and the market establishes an equilibrium permit price. The permits may be put on the
market through grandfathering, performance standard rates or through auctions. Tradable emis-
sion permits can be said to be a mirror reflection of taxes in the sense that the permits set the
quantities and allow the prices to adjust, whereas taxes set the prices and let the quantities ad-
just. Tradable emission permits in the field of transport-related CO, emissions are not used
anywhere today. A system was used in the Netherlands with tradable coupons for car fuel dur-
ing the oil crises in 1973. It however led to people going abroad to buy fuel. Later, gas stations
also started to sell fuel also to people who claimed to have ‘forgotten’ their coupons. This was
more or less the end of the system and coincides in time with the ending of the oil crisis. In the
area of CO, emissions, tradable emission permits-are only in force to a limited extent in Den-
mark (electricity sector) and the United Kingdom™.

The European Commission is in the process to develop a CO, emission trading system. If it will
be approved this system would start with large energy intensive industries and the electricity
sector. It might already start in 2005 but it is uncertain if agreement can be reached on important
elements such as rules to allocate emissions and it is questionable if emission-monitoring sys-
tems for companies will be mature enough in 2005 to allow for emission trading. The transport
sector is expected to be the last sector to be involved in this CO, trading system (2012). As
other sectors have significant potential to reduce CO, emissions at limited cost, it is expected
that an emission trading system would lead to little or no emission reduction in the transport
sector.

The replies to the questionnaire survey include a Dutch study on the hypothetical set-up of a
system for tradable permits for the transport sector alone.

% Ignoring CDM and JI schemes, but focusing solely on national or regional schemes for tradable permits.
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4.4.2 Benchmarking
The analysis of the Dutch reply points to the conclusions in Table 4.6.

Table 4.6 Summary of benchmark conclusions tradable emission permits

Tradable emission CO, effect Cost Budget  Acceptance Implementation Reversibility Transferability
permits effectiveness implications speed ¥
[ton/€] [EUR/ton]
Dutch TEP system " 3% high 250 2 ? - 2
(10 €/ton)
Tradable permits: all low high ?
sectors’

1) This is a system where the permits that are put on the market represent the 3% reduction. Had this amount been
different, the cost-effectiveness and the budget implications are likely to have been different as well.

2)This assessment is included here in order to allow for comparison. It is a system, which includes that fuel producers
such as refineries would be included in a (nation-) wide system of tradable permits. The results derive from an
ECN report (Sijm, 2002).

summarises the results of the Dutch study, which assumes a system of TEPs (Tradable
Emission Permits), which are issued annually to all households, who may then purchase and sell
TEPs according to their needs and willingness to pay/sell at the emerging prices. Furthermore,
the table also includes the Consultant's assessment of a wider scheme that covers all sectors, and
which allocates the permits at production levels rathemhan end-users. The latter is argued to
provide fairly small reductions in transport's emissions—, the reason being that the emission re-
ductions can be achieved elsewhere in the economy at lower costs. Still, the overall cost-
effectiveness is argued to be high (and costs to be low). This reflects the market mechanism's
ability to direct the emission reductions to sectors where they can be achieved at the lowest
costs.

CO; effect

The achieved CO, reductions are not a result of the instrument, but inherent to the instrument
itself. The Dutch study has analysed a system that involves a 3% reduction compared to the
business-as-usual scenario==

Cost-effectiveness

The estimate of 10 €/ton CO, includes welfare losses in terms of loss of car mobility, purchase
of more energy efficient vehicles than would have been chosen in the absence of the system,
loss of ‘sense of freedom’ for example by means of choosing car pooling as a reaction to the
system, and the use of (perceived) less comfortable public transportation. Benefits in terms of
less congestion, improved safety and noise impacts and pollution reduction are not included,
however. The analysed system does not include freight transport. In general, the wider the cov-
erage of the system, the better is the cost effectiveness likely to be. This applies in terms of
segments of the vehicle fleet and geographically, e.g. for an EU-wide system compared to a na-
tional system. In this regard, however, it should also be noted that the wider the coverage, the
more complexities are likely to be brought into the system.

Budget implication

As a result of the reduced demand for fuel (due to the 3% emission reduction), the government
will lose revenues of a corresponding size. In this case, this amounts to 250 MEUR annually.
Furthermore, there are substantial risks of fraud, however, which need to be addressed through
anti-fraud systems and investment and operation costs may be involved in the setting up of trad-
ing and distribution (i.e. auctioning) systems.

24
25

See for example (Sijm, 2002) for a study that provides this result.

In addition, the Consultant would like to add that the setting of the emission level necessitates considerations of
cost effectiveness as well. The larger the desired reductions, the higher adjustment costs may be, and the less
cost-efficient it may prove to be compared to other instruments for CO, reductions in transport.
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Acceptability

The higher the risk of fraud, the less inclined the public probably is to accept such a system.
Similarly, the issue of border trading or smuggling (depending on the legal set-up) can also
erode the credibility and acceptability of such a system. People living close to the border can
just fill up their cars in the neighbouring country and sell the TEPs on the national market. This
way, they will have been given a windfall gain from the government.

Acceptability of a national emission trading system is expected to be high. The elegance of such
a system is that it aims at emission reduction at the lowest cost possible. However, acceptability
large depends on rules for the allocation of emission permits.

Implementation speed

The Dutch study is quite premature. It is mentioned that a thorough assessment would require
much more detailed analyses of the scope, potentials, difficulties and barriers to the setting up of
such a system. Consequently, it is difficult to assess the implementation time for a TEP system.

Reversibilil‘yEI
The establishment of a TEP system offers the opportunity for regret. Using the regret option,
however, does involve sunk costs in terms of established systems for trade and fraud control.

Transferability

Given the premature state of the analyses, transferability is not a topic for discussion.

4.4.3 Conclusion

Tradable CO, permits can be a cost-effective option. A system where transport, i.e. refineries, is
included in a trade scheme may however have only a little effect on transport's CO, emissions,
and the impacts on CO, emissions from transport may even prove to be adverse. This could in-
dicate that there are other areas of the economy where the reductions can be attained at lower
costs. Applying a system of tradable CO, quotas vis-a-vis the vehicle users still remains to be
further investigated, but it is open to discussion whether such a system will be more efficient
that the mirror instrument: the fuel taxes.

% The replies did not contain reflections on this. Hence the statements here are the Consultant's own conclusions.
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5. REGULATORY POLICY INSTRUMENTS

5.1  Speed control/speed limitation

5.1.1 Introduction

In the countries of the EU, the maximum speed for passenger cars on highways is between 110
and 130 km/h (see appendix B). Only in Germany there is no general speed limit on motorways.
The recommended speed limit is 130 km and more than half of the German highway network
has a speed limit of 120 km or less. Because in general cars are more fuel efficient at 90 km/h
(in top-gear)=, lowering the maximum speed reduces fuel consumption and CO, emissions.
Since a number of drivers exceed the maximum speed, increasing enforcement also leads to
CO; reduction.

There are submissions from four countries. In the Netherlands a new set of speed limits has
been introduced because of environmental reasons including a more stringent enforcement.
Swedish speed limits based on safety are under discussion: “The speed limits should be adjusted
to the road safety standards. Theoretically this would mean maximum 70 km/h on roads with
oncoming traffic and maximum 30 km/h where pedestrians and bicyclists are mixed with car
traffic.” Sweden has done an extensive test of an Intelligent Speed Adaptation system (Biding,
2002). The two other submissions come from Belgium and Finland.

A possible rebound effect of highway speed limit enforcement is an increase of travel-km due to
fuel cost savings (as reported by the Dutch; fuel cost elasticity of -0.2% in the short term, -0.5%
in the long term). On the other hand a decrease of travel-km can occur due to longer travel times
(Sweden), see also (TUD, 1996). In our opinion, all these aspects are relatively small compared
to the direct CO, reduction effect that results from the increased efficiency by driving slower on
highways.

5.1.2 Benchmarking
The analysis of the four replies points to the conclusions in Table 5.1.

Table 5.1 Summary of benchmark conclusions speed limits

Speed limits CO, effec@Cost effectiveness Budget Acceptance Implementation Reversibility Transferability
[ton/€] implication speed

Max speed highways  2-4% High ~ budget neutral Low Short Term + +

10 km/h lower

Enforcement 1-3% High + varies Short Term + +

CO; effect

In the Netherlands, the general highway speed limit of 100 km/h has been raised to 120 km/h,
though at 16% of the highway length (which covers 33% of the highway vehicle kilometres) the
100 km/h limit was sustained for safety and environmental reasons. Since 1988 the enforcement
of speed limits has been increased. The target was to change the average speed on highways
from 112 to 106 km/h and a reduction of the share of non-compliant drivers to 10%. Although
the level of non-compliant drivers was not reached, very high speeds were reduced. The CO,
emission reduction at highways has been estimated at 3%-5% (0.3 -0.5 Mton CO,) in reference

27 Sweden responded: “To our knowledge the fuel consumption increases at speeds above 70 or 80 rather than
90km/h”
2 Effect depends on current situation in a country and the share of highways in vehicle mobility.
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to 1987. Calculations indicate that if no limits had been set at all, CO, emissions would have
been 6.5% higher in 1989.

According to Flemish information, a small violation (<10 km/h) of the speed limit of 120 km/h
increases specific vehicle consumption with 10% and consumption of the whole car fleet with
0.7%. A large violation (20 km/h) increases total fleet consumption with 1.1%.

A suggested change of the speed system in Sweden with a reduction from 110 to 100 km/h, and
from 90 to 80 km/h on the most unsafe two-lane roads (totally 3300 kilometres) will reduce the
CO, emission with 35 kton/year (0.2%). This reduction is achieved without enforcing the speed
limit. Sweden reports that the speed reduction close to speed-cameras is 5-10 km/h and aver-
aged over a longer distance, the reduction amounts to 2-3 km/h. The extra CO, reduction by
speed limit enforcement was not calculated by the Swedish.

It is possible that an EU-wide speed limit of e.g. 120 km/h could lead to a different car design
for the European market (especially engine size, power output and transmission lay-out) result-
ing in a more efficient passenger car and a substantially larger CO, reduction. Also the interest
in high-speed tires, which add to fuel consumption, may decline.

Cost-effectiveness

Sweden (no estimate): the government has costs for implementing a new speed system, speed
cameras, and ISA-infrastructure. There will also be a small reduction of tax income from fuels.
On the other hand, there will be reduced costs for health care. Safety benefit: mln € 40/y, in-
creased travel time - mIn € 20/y. According to Swedish information (Carlsson, 1997) the opti-
mum speed - taking socio-economic costs into account - on motor ways would be between 90
and 100 km/h (i.e. lower than the speed limits in all European countries!), see also (TUD, 1996).
The Escape project reports about the effects of traffic enforcement in Europe (ESCAPE, 2002).
In this project a Norwegian working paper shows that increased enforcement is cost-effective if
safety benefits are taken into account and time gain from exceeding the speed limits is disre-
garded (Elvik, 2001).

Budget implication
The Netherlands states that the instrument is financially self-supportive. Revenues are 10 times
the costs, apart from safety gains.

Acceptance

Quote from the Dutch submission: “Nevertheless, it has been estimated that a general speed
limit of 100 km/h for all highways could - if accompanied by sufficient enforcement - lead to 1
Mton (3%) extra CO; reduction, a policy line that is out of the question today.”

Sweden: About 60 per cent of the Swedish people accept lower speed limits in order to reach
vision zero. The political acceptance is probably less than among the people; politicians listen
more to special interests like industrial and business interests and motor organisations.

Implementation speed

In the Netherlands the policy change in parliament (1988) took four months. Implementation
and enforcement took several years including intense networking and co-operation between the
environmental ministry, the Road Adminstration, the police and judiciary, while since 1999 a
larger part of the funding is from climate change policy budgets, which are to be fed, a.o., out of
speed limit violations.

Sweden: adjusting speed limits to road safety standards took 4 years in Sweden. The enforce-
ment of the speed limits is implemented step by step.
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Reversibility
Speed limits can fairly easily be implemented and do not require much investment. Speed limits
can relatively easily be reversed.

Transferability

Quote from Dutch submission: “We recommend to set speed limits to a level not higher than
120 km/h for CO, reduction and pollution control reasons anyway - supplementary to road
safety (90-100 km/h is estimated as optimal from external effects point of view). We strongly
recommend the EU to play a role, though a general EU speed limit seems a bridge too far. Due
to political taboos and lack of awareness national speed limit policies are as yet not linked to
CO; reduction targets. It is recommended that at least at EU level national commitments should
be established to enforce existing highway speed limits more effectively under the EU process
towards implementing the Kyoto Protocol.”

EU rules regarding heavy-duty vehicle speed retarders are being implemented already, but en-
forcement of this EU directive is still weak.

5.1.3 Conclusion

Road safety and CO, reduction are important issues for more stringent limits and enforcing the
speed limits on highways. Because implementation has to deal with political, public and indus-
trial resistance, an optimal situation, from environmental and safety views, cannot be reached in
a short time period or in just one step. One may even risk raising speed limits under govern-
ments that take climate change policies less serious than accommodating the car lobby. Never-
theless highway speed limits (including enforcement) seem to be an obvious instrument choice.
Depending on the strictness of enforcement and the amount of violations, it may even generate
net revenue. The costs are to a large extent offset by reductions in accidents and casualties.

5.2 CO, emission standard

5.2.1 Introduction

One of the regulatory instruments that are dealt with in this study is the CO, emission standard
for new passenger cars. At the European level, this instrument has only been implemented by
means of a voluntary agreement between the car industry and the EU to reduce CO, emissions.
In this so-called ACEA covenant, the European car industry committed itself to reducing the
average CO, emissions of new cars to 140 g COy/km in 2008 (i.e. a 25% reduction compared to
1995), which is in fact a target and not a standard. This initiative was followed by the Japanese
and Korean car industry. The voluntary agreement differs from the EU target of 120 g/km in
2005.

The information in this section is based on submissions from France and Germany, both on the
ACEA covenant and not on CO, emission norm, as well as the following documents:
(ACEA/EU, 2001 and 2002; UNEP, 2002; ACEA, 2002).

5.2.2 Benchmarking

The analysis of the French and German replies points to the conclusions in Table 5.2.
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Table 5.2 Summary of benchmark conclusions CO, emission standard

CO, emission  CO, effect Cost-effectiveness Budget Acceptance Implementation Reversibility —Transferability
standard [ton/€] implication speed
Effect 1995- 2-3% probably high  ~ budget neutral positive full effect + +
2000 achieved after
2010
Effect 1995- about 10%  probably high  ~ budget neutral positive full effect + +
2010 achieved after
2010
CO; effect

The estimated relative CO, effect of the CO, emission standard differs per country. This is due
to differences in the structure of the car fleet (range of weight, power and fuel types). France
reports an efficiency improvement of the whole car fleet of 5% between 1995 and 2000 (from
8.49 liters/100 km to 8.07 liters/100 km). This is equivalent with 3.8 Mton CO, or 2.7% of total
CO, emissions of the transport sector in 2000.

The German car industry estimates the CO, reduction resulting from the voluntary agreement to
amount to 0.7 Mton/year. This corresponds with a total reduction in 2000 of 3.5 Mton CO,, con-
stituting 2% of total emissions in the transport sector. The estimated CO, effect is largely de-
termined by the assumptions with respect to what would have happened in the absence of the
covenant.

Calculations for the Flemish region show an absolute CO, reduction of the road transport sector
with 10% in 2010 compared to 1990 due to the ACEA covenant.

Reports from ACEA show the effect of the covenant on the mean CO, emission. In all countries
fuel efficiency of new passenger cars are increasing but the effects differ per country
(ACEA/EU, 2001; ACEA/EU, 2002). Between 1995 and 2001 the average CO, emission for
new cars declined from 185 to 164 g/km (-11%). This is based on an efficiency improvement of
diesel cars with 13.1%, gasoline cars 8.5% and some shift from gasoline to diesel== If efficiency
improvements continue like this, the 2008 target can be met. With some assumptions a mean
efficiency improvement between 1995 and 2010 of the passenger car fleet can be expected from
about 16%, resulting in a reduction of the CO, emission from the transport sector of about 10%.
As stated before the situation per country can differ.

A possible rebound effect of the CO, emission standard is an increase of mileage due to lower
operational costs. According to France, this rebound effect is small, but taken into account in
the calculations. Germany presents no indication of a possible rebound effect. It is noted that the
rebound effect can be reduced or prevented by adjusting the costs of driving through fiscal
measures such as raising diesel fuel taxes.

Cost-effectiveness

Both France and Germany do not provide data with respect to the additional costs and benefits
for society related to the instrument. Additional costs would be the R&D efforts by the car in-
dustry (which they will probably transfer to the car consumers). Additional benefits relate to the
lowering of emissions other than CO,. Overall, it is estimated that the costs per ton CO, reduc-
tion will be low, so cost-effectiveness will be high.

Budget implications

From the point of view of the German government, no costs accrue in connection to the volun-
tary agreement. However, part of the R&D effort of the car industry is financed by the EU
(ACEA, 2001).

% Finland reports an efficiency of new registered vehicles between 1993-2000 of 23% for diesel cars and 8% for pet-
rol cars. In total 10.8%.
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Acceptance

The CO, emission standard of new cars is commonly accepted. Acceptance by the car industry
has been stimulated by the voluntary agreement since these are basically more widely accepted
than regulations. To quote from the German response: “Voluntary agreements are regarded as
an effective instrument which on the one hand ensures a quick achievement of environmental
goals and on the other hand opens up enough possibilities for the enterprises to implement these
goals economically and efficiently. At the same time, they offer the opportunity to respond more
quickly to new political challenges than in the normal legislative procedure and to adapt the
contents to the changed framework conditions in a flexible way.”

Implementation speed

Implementation of the instrument can take place rather quickly. However, reaching its full effect
can take some time, since energy efficient cars have to be developed and the replacement of old
cars by new ones will only take place gradually. Even before emission standard have the force
of law, they stimulate the development of technology.

Transferability

The instrument is already implemented on a European level. Currently, only the EU-15 is moni-
tored by the ACEA. However, this can easily be extended with other countries. Such types of
agreements require involvement of larger groups of countries.

Reversibility

Setting CO, emission standards is reversible and does not involve sunk costs. The shifting form
petrol to diesel, which occurs in some countries, causes more pm10 and NO, emissions and can
make it a regret option. This fuel shift causes also ‘non reversible’ investments in the refinery
sector.

5.2.3 Conclusion

CO, emission standards are currently used through the (voluntary) EU agreement with the car
manufacturing industry and are in fact implemented as a target. Although the CO, effect of this
measure is high, other aspects have to be mentioned. The agreement only affects the average
CO, emissions/km/car (in a test cycle) and only new cars. The effects on driving behaviour and
the possible rebound effects by the lower fuel costs in terms of more km driven or in the pur-
chase of bigger cars are left aside. Furthermore, it may be worth considering what would have
been the technological developments in the absence of the agreement. Finally the shift to diesel
cars causes more particulate emissions.
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6. POLICY INSTRUMENTS FOR TECHNOLOGY AND FUEL

6.1  Telematic systems for freight transport

6.1.1 Introduction

This measure includes telematic systems, increasing freight logistics, (allowed) load factor etc.
Although telematic systems play a growing important role in, e.g., freight logistics and efficient
transportation, only two countries responded with respect to this measure.

Finland reports a continuous implementation of telematic systems in the form of research and
development programmes such as TETRA, FITS, DIGIROAD and NAVI. The results of these
programmes are provided to the industry and operators. As a result of increasing logistic effi-
ciency of rail and combined transport, the market share of rail transport has been maintained at a
relatively high level (around 25% of freight transportation). Due to its geographic location (be-
ing surrounded by the Baltic Sea and rather long distances to the markets of other EU countries)
Finland is dependent on inter-modal transportation. Thanks to increasing logistic efficiency
(port functions, loading/ unloading and traffic float systems), the transport costs have still re-
mained at a low level. This is the reason why these (rather sustainable) modes of transport have
maintained their market share. The main target group consists of freight transport operators.

Spain reports on the development of a Distribution Urban Centre (CDU), close to the historical
town centre of Malaga. The primary objective of this project, which is in the phase of construc-
tion, is to avoid problems of urban freight distribution in a wide Historical Centre such as con-
gestion, traffic and parking conflicts and local specific pollution. All transport companies will
join the CDU.. In the CDU incoming freight will be collected and distributed to the shops by
means of electrical vehicles. The parking/resting time for lorries will be controlled by telematic
devices. Although the CO, effect of the Spanish project is not calculated, it is estimated that
some CO, reduction will occur, but the effect will not be substantial on a national scale. Logistic
centres or good transport centres can be found in various places in Europe. They sometimes fo-
cus on distribution, as is the case for the CDU of Malaga, or on inter-modal transport (located
near two or more modes) (IEA, 2001). Because the main investments focus on the infrastructure
and telematics only serve as a helpful tool, we will not focus on this type of projects in this sec-
tion.

The EU is also active in the field of telematics, for example in linking stand alone telematic sys-
tems to a more efficient international network (NEI, 2000). More EU information can be found
in the ROSETTA project, which is an Information Society Technology Programme (IST) sup-
port measure that will compile the results and findings of the 4th and Sth Framework transport
telematics and IST projects in order to support their effective application in Europe (ROSETTA,
2002).

6.1.2 Benchmarking
The analysis points to the conclusions in Table 6.1.

Table 6.1 Summary of benchmark conclusions telematics for freight transport

CO; effect Cost-effectiveness Budget implication Acceptance Implementation Reversibility Transferability
[ton/€] speed
2% high neutral positive mid term + +
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CO; effect

A Dutch study reported on the saving potential of information technology, see Table 6.2 (Bos,
2001). For the sake of comparison, the full table has been reproduced. In four applications, a re-
bound effect was taken into account. The saving potential in 2010 is additional to the current
situation in the Netherlands and is expressed as a percentage of the energy consumption of the
related traffic flow. According to this study, ICT technology can reduce the energy consumption
of goods transport with 5 to 6%. This reduction must be multiplied with the percentage of
freight transport in the total CO, emission of transport sector.

Table 6.2 Energy saving potential of information technology (ICT)

ICT-application Saving potential Rebound Traffic flow to which the saving potential
in 2010 in % effect applies

Tele-working 1.5 yes  Private cars (except business travel)

Tele-shopping 5(3) yes  Shopping traffic. Between brackets: retail
distribution

E-commerce (business to business) 1 Goods transport between companies

Video conference and E-mail 1 yes  Business travel

Fleet management system 5(15) All goods transport. Between brackets: local
goods distribution

Vehicle navigation system 2 Local goods distribution

Dynamic traffic management 1.5 yes  All traffic

Cost-effectiveness

Figures on cost-effectiveness have not been found. In principle, telematics to optimise freight
transport would automatically be used by the (transport) companies as long as there is a finan-
cial rationale to do so. However, in reality there is an unexploited (economic) potential where
governmental intervention can play a role to speed up developments. After governmental initia-
tion, e.g. in the case of journey planners, the market takes over the development (Kroon, 1989).

Acceptance
Because competitive companies have to work together to reach optimal effects, acceptance may
be low in the beginning.

Implementation speed
System development takes several years.

Reversibility

Because telematic systems reduce transportation cost, reversibility is not an issue. If a switch
has to be made from one system to a new more efficient system some regret aspects may ap-
pear.

Transferability

Systems can be implemented in other countries.

6.1.3 Conclusion

Telematics for freight transport have a low to medium potential. This is because freight ac-
counts in most countries for about 1/3 of the CO, emissions of road transport. In principle,
telematics to optimise freight transport would automatically be used by the (transport) compa-
nies as long as there is a financial rationale to do so. However, in reality there is an unexploited
(economic) potential where governmental intervention (in terms of. e.g. advice, guidance, or-
ganisation of experience sharing) can play a role to speed up the developments. A future intensi-
fied focus on COs; in transport planning and tax policies may increase the potential of telematics.
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6.2  Stimulation of biofuels

6.2.1 Introduction

In principle, biofuels offer an ideal alternative for fossil-based fuels. If they are based on EU-
grown crops, they are practically 100% indigenous and CO, neutral since their carbon content is
capturedEgom the atmosphere (EU, 2001a,b,c). So biofuel is a 100% CO, reduction option in
potential™. The production of biofuel is still more expensive than fossil fuel, so governmental
policy is needed.

There are currently two main categories of biofuels:

e Ethanol, produced from the fermentatioof beet, corn, barley or wheat, and bio-diesel, pro-
duced from rapeseed oil or sunflower.®- Ethanol can be converted into bio-ETBE (ethyl-
tertio-butyl-ether), calculated as 45% biofuel and blended with gasoline at a rate up to 15%.

e Bio-diesel. As raw rapeseed oil cannot be used in normal diesel engines it is normally con-
verted with methanol to rapeseed oil methyl ether (RME also called bio-diesel).

If the whole production chain is taken into account, the CO, reduction effect is significantly
smaller since the production of bio-mass requires input of fossil energy (agricultural machinery,
fertiliser). In addition, one should take into account the energy needed for the production of bio-
fuel from biomass. In the case of ethanol, this is substantial. According to a recent IEA report,
well-to-wheel CO, emissions from ethanol, with a large margin, are about the same as gasoline
(IEA, 2001). The well-to wheel CO, emissions from bio-diesel are lower as they result in ap-
proximately 50% fewer emissions than CO, emissions from gasoline. The CO, figure would be
similar to the CO, emission figure for bio-diesel if the ethanol (or methanol) could be made
from cellulose.

Five countries provided information on this measure. Germany started before the EU legislation
and biofuels have been exempted from fuel tax for many years now. In most other countries
(such as Spain and the UK) EU legislation allows only a reduction in excise taxes for small pro-
jects: “..in the field of pilot projects for technological development of more environment-
friendly products and in particular in the relation to fuels from renewable resources” (EU,
2001a,b,c). The European commission and also the European Parliament have proposed to en-
able a reduction in fuel tax proportional to the percentage of biofuel incorporated in the fuel.
Belgium investigates the possibilities related to the implementation of this directive, but has no
results yet. In Finland bio-diesel has been introduced recently':

6.2.2 Benchmarking
The analysis of the replies points to the conclusions in Table 6.3.

Table 6.3 Summary of benchmark conclusions biofuels

Stimulation of CO, effect  Cost-effectiveness Budget Acceptance Implementation Reversibility Transferability
biofuels [ton/€] implication speed
high low very costly positive mid term - +?

3% The CO, reduction effect is often based on substituted fossil fuel. Because fossil fuels are also used for the pro-

duction of biofuel, the CO, reduction effect depends on definition and system boundaries. In principle those fossil
fuels can be substituted by biofuel too.

The positive effect of bio-degradables has negative side effects related to storage condition (preferable air-free)
and keeping quality.

In September 2002 Nestle started selling bio-diesel at their gasoline stations.

31

32
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CO; effect

In the EU, six countries use relative large quantities of biofuels. These countries are France,
Germany, Italy, Spain, Sweden and Austria (see Table 6.4). Compared to the consumption of
gasoline and diesel, the market share of biofuels in the EU is currently 0.3%. This is equivalent
to 2 Mton of CO, reduction (if biofuel is regarded as CO, free). The potential market share of
biofuel produced in the EU is 8% (EU, 2001a,b,c). The potential is limited due to the availabil-
ity of agricultural area. In September 2002, the EU Commission proposed a target for a minimal
mark§t share of biofuels of 2%l]in 2005 and 5.75% in 2010 (approximately 50 Mton CO, reduc-
tio —Fhisresultstrarathert rge reduction potential.

Table 6.4 Ethanol and biodiesel production in Europe 2000 (EurObserv'er, 2001)

In ton Ethanol production =~ ETBE production  Biodiesel production Mton COZEI
(from ethanol)
France 91000 1930000 328600 1.00
Spain 80000 170000 0.15
Sweden 20000 0.04
Germany 246000 0.62
Ital 78000 0.20
Austria 27600 0.07
Belgium 20000 0.05
Total EU 191000 363000 700200 2.12
Czech Repubhli 60000 0.15

(REC, 2002

Table 6.5 CO, reduction costs according to country responses and literature

CO, reduction costs Remarks

[€/ton CO,]

Germany (RME) 180

Germany (RME) 80 Incl. tax revenue of extra jobs

United Kingdom (starting waste oil) 125

Czech Republic (RME) 236 - 648 Fossil fuel for biofuel production is taken
into account (no energy consumption related
to by-products)

Sweden (Ahlvik, 2002) RME 190 Costs as if it is 100% CO, free

Sweden (Ahlvik, 2002) Ethanol (grain) 330 Costs as if it is 100% CO, free

Sweden (Ahlvik, 2002) Future alcohol 100-200 Costs as above (range from methanol- bio-
syn to Ethanol-cellulosic matter)

EU € 115/ton CO,

EU Subsidy for setting aside ground € 100/ ton CO, The subsidy is also given in case of biofuel

from agricultural use production

Cost-effectiveness

The cost-effectiveness in the answers (see Table 6.5) is often based on the public revenue effect.
In the German answers one calculation was done including the tax revenue of extra jobs. The
EU subsidy is probably included in the calculations. In our opinion, cost effectiveness should

only be based on society costs, resulting in € 100-€ 200/ton CO,. If a well-to-wheel approach i
used, taking into account the CO, emissions in other sectors (agricultural, fuel processinﬁ
CO; reduction costs for bio-diesel may increase to €200-€400/ton CO,. For bio-ethanol the costs
per ton CO, are even higher.

f3 Calculated by ECN using figures from the EU (2001, a,b,c,)
j4 The biodiesel in Italy is mainly used for heating purposes
35 In Czech Republic RME is sold as a mixture of diesel oil and at least 30% RME
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Acceptance

The agricultural sector is enthusiastic about this option, but the price of the product should be in
line with what they can earn with food production (Atlas project, 1997). For the government it
is a rather costly option due to the loss of (fuel) tax income and the costs of other subsidies
needed for market penetration. On tﬁ other hand, it reduces oil dependence and has benefits
with respect to air pollution as well.™"In the public opinion, there are some comments on the
(possible) decline in food production and the land use competition with nature. In our opinion,
biomass for energy in Europe, as proposed by the EU commission, will not have a negative ef-
fect on world food production. An important remark is that other options for using biomass
might be more interesting (especially biomass as fuel for heat or electricity production), being
more cost-effective or/and having a larger CO, reduction potential per ha.

Implementation speed

According to the German response, countries can implement the necessary legislation for using
biofuels within half a year. The necessary agricultural switch and fuel use implementation will
proceed along a slowly rising path, but a great share of implementation can take place before
2010. The possibility of mixing biofuels with common motor fuels enables implementation
without demand side problems.

Reversibility

The measure is very expensive and requires significant investments. Because many (agricul-
tural) jobs are involved, a future policy change should include alternative crops. When imple-
menting a fuel that needs dedicated cars (such as raw rapeseed oil), a flexible policy will hardly
be possible (Brazil’s experience).

Transferability
The measure could easily be transferred to other countries with plentiful agricultural area. How-
ever, current EU legislation should be changed (EU, 2001b).

6.2.3 Conclusion

The two major issues in relation to biofuels are the impacts on budgets and the issue of alterna-
tive uses. Biofuels are an expensive option and subsidisation is therefore necessary to stimulate
the production and demand. Germany implemented its biofuels system as an excise duty tax ex-
emption, but this is not an option for other countries because of EU Law. Biomass should pref-
erably be used for other energy generation, i.e. heat and power production. It is highly question-
able whether transportation is the best use of the available crops.

3¢ Biodiesel causes less SO,, particulate and air pollution compared to diesel. Because new regulation will lead to

cleaner transport fuels (diesel, gasoline), this advantage will decline within ten years (source ECN).
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7. POLICY INSTRUMENTS FOR AWARENESS, BEHAVIOUR AND
TRAINING

7.1  Eco-driving

7.1.1 Introduction

In this study, eco-driving focuses on measures that make drivers change their way of driving
(operating) their vehicle. The goal of these measures is to improve fuel economy and hence re-
duce CO, emissions. Reduction of car use or mobility is not included here.

Although ‘fuel efficient’ driving was first introduced during the Oil Crisis of 1973 and received
renewed attention in the beginning of the eighties, an update seems to be necessary. Eco-driving
is a (new) driving style that saves fuel, reduces noise and emissions of CO, and other pollutants,
improves road safety and longevity of cars in general (tires, engine etc.). Eco-driving in practice
means changing gears at low RPM [2000 - 2500], using top gears in town traffic, less idling,
moderating speed and a fluent anticipatory driving style, avoiding high engine loads and accel-
eration/deceleration dynamics, without giving in on travel time.

Various measures focusing on eco-driving can be distinguished:

1. As part of the education for a driving license of new drivers.

2. Asa course for experienced (professional) drivers. The fuel saving for one truck driver is 10
times that of a private car driver.

3. As an information campaign for all drivers.

4. Behaviour change with the help of in-car feedback instruments (econometer, board com-
puter and cruise control)

5. Monitoring by employer of fuel consumption (e.g. as follow up of a course)

6. Education as part of the instruction when buying a new car (not found in country response).

Five countries (see Annex ECO-driving) replied with respect to this measure: Sweden, Ger-
many, The Netherlands, Spain and Finland. Four of these countries (except Sweden) participate
with six other countries (including Belgium) in the project Eco-Driving Europe (www.eco-
drive.org).

Most countries have integrated the first three measures in their policy. The opinion is that an EU
directive could stimulate technical devises. In the Netherlands in-car instruments, such as the
econometre/board computer or cruise control, are stimulated by an exemption from the purchase
tax (BPM). As a result, 70% of all newly sold cars are equipped with one or more feedback in-
struments. Tyre pressure is also part of the Dutch eco-driving campaign. Some countries also
connect eco-driving with buying more fuel-efficient cars.

7.1.2 Benchmarking
The analysis of the replies points to the conclusions in Table 7.1.

Table 7.1 Summary of benchmark conclusions eco-driving

CO, effect Cost-effectiveness Budget implication Acceptance Implementation Reversibility Transferability
[ton/€] speed
medium high neutral positive short term - + +
long term
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CO; effect

The country submissions show different effects of eco-driving per person who has been in-
structed.

Sweden: 3-8%. Long-term effect 7-10% if continuously motivated; otherwise 0-4%.
Germany: up to 25% (10% is used in calculations).

Netherlands: Potential 10-20%, max. 30-40% compared to sporty driving (10% is used).
Spain: Pilot project 2-5% (5-10% is used).

Finland: 5-10%.

Belgium 5% in city traffic; 25% in traffic outside cities (Mierlo, 2002).E|

Although some reports are optimistic about the long-term effect, e.g. 10-15% (SwissEnergy,
2000), 5% or less is assumed here. Because the entire population of drivers will not be reached
effectively within 10 year, the effect of the instrument on total fuel consumption will be less.
The consultant team estimates the possible effect at 2-3% in 2010 (under current conditions of
prices, stimuli and attitudes). ﬁis excludes an effect of buying more efficient cars and the use
of in-car feedback instruments™.

Table 7.2 CO, effect of Eco-driving

Bases CO, reduction Remarks
Sweden: practical and Education5000 pp/y 3-7% pp 2010: 0.11-0.26
theoretical course private cars, 6000 pp/y Mton CO,/y
truck drivers from 2003
Sweden driving licence 96000/y private cars 5% pp 2010: 0,11 Mton  Period 2004-2010
COz/y
Germany Assumption of 10% 10% pp; 16 Mton CO,/'y ~ Worthwhile to achieve at
reduction least a part of this potential
Germany Political goal 2005: 5 Mton COy/y
Netherlands Forecast if 50% of 10% pp 2010: 0.75-0.9 Of 20 Mton passenger cars
passenger cars is eco- Mton upper boundary
driving in 2010
Finland 5-10% pp 2020: 0,5 Mton
COz/y

Table 7.3 CO; reduction costs

CO; reduction costs Remarks

Sweden

Eco-driving course private car € 125  Pay back in one year at 5% efficiency improvement
26000 km/y (normal petrol consumption 0.09

1/km)

Eco-driving course trucks € 300 Pay back in three months at 5% efficiency improvement
78000 km/y (normal diesel 0.5 1/km)

Germany: course private car € 70-100 Payback in 3-5 months at Assuming a fuel cost saving of
12000 km/year €250/y

Netherlands: HNR program costs About € 7/ton CO,

37 These figures probably relate to the overall potential of eco-driving.
3% The Dutch eco-driving site (www.hetnieuwerijden.nl) mentions a mean fuel saving effect of in-car instruments of
5%.
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Cost-effectiveness

Eco-driving is a very cost-efficient CO, reduction measure. In case of professional drivers, an
eco-driving course (if costs per hour are calculated for the employer) will pay itself back within
1 year. Positive side effects are mentioned such as reduced wear, fewer traffic d accidents, less
emissions and reduced noise pollution.

Acceptance

The main barrier of this measure turns out to be a ‘barrier of consciousness’, because most driv-
ers do not see that they can learn something new in a field they think they already know well
enough. This can be overcome (according to the Dutch response) by using intermediary -
consumer and business- organisations and through frequent communication with the public.

Implementation speed

Germany reports an implementation period of 1 year for their eco-driving programme. A na-
tional campaign can have an effect in the short-term; driving courses for professional drivers
can have substantial effect before 2010. Implementation in driving license education can be
done in the short term, but the effect will penetrate slowly.

Reversibility

The measure has low costs. There are many positive effects related to noise, fewer traffic inci-
dents and accidents, less stress for the driver, emissions and costs (less wear and tear) beside
fuel savings. eco-driving is a no-regret option.

Transferability
Countries can introduce the measure by themselves. An EU instrument could be a directive that
all new vehicles should have on-board instruments showing the actual fuel consumption.

7.1.3 Conclusion

Eco-driving is a cheap and important measure with many positive effects. To retain the effect a
procedure for an individual follow-up is necessary. A main problem is that it needs a change in
behaviour of a driver who thinks that he already has a good driving style. In addition, private car
owners, who have already a driving license, are difficult to reach. Campaigns and interventions
need to be repeated on a regular basis to make sure that the effect does not fade out and the
stronger the accompanying economic incentive (in terms of e.g. fines for violation of speed lim-
its or fuel taxes) the stronger and more sustainable is the effect likely to be. In-car feedback in-
struments can improve the effect. A first priority would be to implement eco-driving into the
regular driver training and exams.

7.2 Modal shift passenger transport

7.2.1 Introduction

In this study, modal shift instruments (related to passenger transport) are understood as instru-
ments that facilitate the use of alternative modes for passenger transport. These instruments
cover investments in public transport but also information campaigns supporting public trans-
port. Not included here are instruments that aim at modal shift but do not offer public transport
alternatives. From the country submissions by Belgium, the Netherlands, Spain and the UK, it
becomes clear that modal shift instruments can be quite diverse and often come in packages, in-
cluding supportive instruments such as fuel taxes to make transport by passenger car less attrac-
tive. In this section, the country information is discussed.
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In this section we will mainly focus on public transport and not explicitly on other modalities
like walking and bicycling and travel management like carpooling and taxi sharing. Those mo-
dal split options reduce CO, emissions with positive site effects. The potential of bicycling de-
pends strongly in the geographical situation and weather conditions so transferability is limited.
Travel management has, according to our opinion, to deal with a low acceptance by the public
resulting in a big difference between theoretical and practical potential.

7.2.2 Benchmarking

The analysis of the replies points to the conclusions in Table 7.4.

Table 7.4 Summary of benchmark conclusions modal shift passenger transport

Modal shift passenger CO, effect' Cost-effectiveness  Budget Acceptance Implementation Reversibility Transferability

transport [ton/€] implication speed
Investments in public <1% Probably low due  Huge public Varies Long term - -
transport to high costs and  investments

small CO, effect necessary

Information <1% Probably low due ~ ~ Neutral Positive Short term +
campaigns to small CO,
effect

""Modal split as a stand-alone measure, not supported by additional instruments.

CO; effect

Since modal shift instruments are generally part of a package and supported by fiscal measures,
it is often hard to unravel the CO, effect of individual instruments. In the Netherlands, for ex-
ample, a number of instruments were implemented in the late 1980s and 1990s ranging from rail
investments to stimulation of bicycle use. The Dutch estimates that the whole package leads to 1
Mton reduction. It is remarkable that the main share of this reduction is attributed to the fuel
levy (which is not a modal shift instrument in our definition). To quote from the Dutch submis-
sion: “The impact of the fuel levy increase on public transport use is that public transport use in
2001 would have been around 1,5% lower compared to the actual level. The amount of walking
and cycling would have been around 1% lower compared to the actual level. Note that these
percentages are too small to change the shares of the transport modes (in passenger km) sig-
nificantly, because compared to car use, the amount of public transport use and the amount ‘cy-
cling and walking’ are relatively small.” To underpin this quote, the Dutch refer to Bovy et al.
(1991), stating that the overlap in the markets for car use and public transport use is relatively
small.

Spain submitted two concrete projects concerning modal shift: a public transport plan for Barce-
lona aiming at a shift from car and buses to rail (2001-2010) (CIVITAS, 2002) and an integrated
plan for the city of Granada, improving conditions for walking and public transport (1993-
1998). The reported CO, reduction for the Granada project is 0.84 kton/year. In Barcelona the
cumulative CO; reduction is estimated at 6.7 kton (in 9 years). In both cases, supportive instru-
ments have been used to achieve the reductions. The supportive instruments include media
campaigns, promotion of car pooling, car traffic restrictions in many areas, improvement of in-
formation and schedules of public transport, parking policies, mobility plans, reduction in the
circulation tax (which is a local tax in Spain) for those willing to car. Of course, the CO, effect
depends on the efficiency of the alternative mode.

In the UK, the modal shift package addresses railway, long distance coaches and local transport.
The CO, reduction has not been calculated due to the integrated nature of the instrument. How-
ever, predicted outcomes of a 50% growth in passenger journeys by 2010 and a greater patron-
age built upon passenger transport aims to reduce congestion especially in inter-urban areas.
According to the UK submission, this would have a positive CO, benefit.
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The primary objective of many of the Belgian modal shift instruments is not CO, reduction but
the increase of accessibility of public transport or the increase of liveability of cities. Therefore
CO, reduction estimates are not made. However, the objective of the company transport plan
(reduce individual car use for home-office trips) is closely related to CO, reduction. For one
company (pilot project), a reduction of car use of 3% was found.

The rebound effect related to investments in (better) public transport is a transfer from walking
and cycling travels or induced travels. The increase of CO, emission by the rebound effect of
mobility generation and substitution from less polluting modes can be even bigger than the CO,
reduction from modal split change of passengers from private cars! In the case of a substitution
to electrical public transport is it relevant how this extra electricity is produced. A high CO, re-
duction appears if it is produced with hydro- or nuclear power plants, a low reduction or even an
increase appears if it is produced with coal power plants.

Cost-effectiveness

Cost-effectiveness calculations are hardly made (or not reported). Only in the Spanish submis-
sion about the public transport plan for Barcelona can some interesting figures be found that
should be included in cost-effectiveness calculations. Safety savings are determined at 2.12 M€
and it is estimated that almost 128 thousand hours of travelling time are saved.

Since CO, reduction is mostly not the main objective of public transport policies, the costs are
relatively high compared to the reduction achieved. However, it is commonly recognised that
investments in public transport can lead to large social benefits. This conclusion is consistent
with literature (Grant, 1998).

Budget implications

The costs for the government strongly depend on the type of modal shift instrument. Informa-
tion campaigns are relatively cheap, whereas the costs for investments in public transport can be
huge. Since CO, reduction is often low, the costs per ton CO, reduced will be high. An example
is given by the public transport plan of Barcelona having a budget of 93 ME€/9 years for 6.7
kton CO, reduction. This results in cost exceeding € 20,000/ton CO,— Other submissions do
not give insight in the budget implications.

Acceptance
The acceptance of information campaigns@and investments in public transport is rather high as
long as they improve the quality of travelling in terms of increased accessibility and reduced
travelling time (however, one should note that the acceptance of modal shift as objective is less
accepted). Local opposition may arise against these investments (‘not in my backyard”). Politi-
cians might oppose the possibly huge costs.

Implementation speed

Investments in the infrastructure of alternative modes are rather time consuming. Awareness
campaigns that promote the use of these alternative modes can be implemented in quite a short
time.

Reversibility

In principle, public transport investments are irreversible. If CO, reduction were the only objec-
tive of an investment, it would probably be regretted (since generally CO, reduction is small and
cost is high).

3% Because it is an investment budget, with long term effects, the exact figure cannot be calculated. If the budget did
only contain variable costs the figure would be higher (4093 M€/9 years/6.7 kton is € 69,000/ton CO,.).

4% Information about Public Transport is still a problem: “A third of the public say that when planning bus or train
journeys they currently find it difficult to access the necessary information; and four in ten say that if it were easier
to obtain information about public transport services, they would use them more” (CfIT 2001).
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Transferability

The transferabil'ﬁr of modal shift instruments is limited, due to the big influence of local and
national aspects®™ With respect to information campaigns, one should be aware of cultural dif-
ferences between countries. Proper ex-post evaluations of investments in public transport might
help other countries in formulating their own investment plans.

7.2.3 Conclusion

Public transport has important social benefits and can have a positive effect on congestion. In-
creasing the availability of public transport, at high investment costs, is a very expensive CO,
reduction measure. In other words, investment in public transport should not be made for the
sole purpose of reducing CO, emissions, as the net climate benefit is small. Society should in-
vest in rail and public passenger transport to the extent to which these measures can fulfil other
objectives in a cost-effective way.

7.3 Modal shift freight transport

7.3.1 Introduction

In this study modal shift instruments (related to freight transport) are understood as instruments
that facilitate the use of alternative modes for freight transport such as rail and water. These in-
struments mainly cover investments in the infrastructure but also supportive instruments. Not
included here are instruments that aim at modal shift but do not offer the alternative modes (e.g.
taxes that make road transport less attractive).

Information has been submitted by teams from Germany, Spain, the UK, the Netherlands, Bel-
gium, Finland and France. The country submissions are very diverse: contributions address mo-
dal shifts from road to rail and from road to inland shipping. Some countries do not distinguish
between modal shift as an objective and modal shift instruments. This means that several coun-
tries added fiscal measures to promote modal shift under this heading. In this section the coun-
try information is discussed.

According to the EU white paper (EU, 2001d) road makes up 44% of the goods transport mar-
ket, 41% for short see shipping, 8% for rail and 4% for inland waterways. Because it is expected
that goods transport will grow with 50% between 1998 and 2010, transport on main transit
roads, which are already heavily congested, will have to handle even more traffic. EU priority is
therefore given to trans-European railways.

7.3.2 Benchmarking
The analysis of the replies points to the conclusions in Table 7.5.

Table 7.5 Summary of benchmark conclusions modal shift freight transport

CO;, effect  Cost-effectiveness [ton/€] Budget Acceptance  Implementation speed  Reversibility — Transferability
implication
Small Probably low due to small Costly Varies Achievement of full -+ -
CO, effect; for less effect after 2010

expensive measures cost
effectiveness could be
medium

4 A lot of information on local measures is available. See for instance the database of ELTIS (European Local
Transport Information Service (www.eltis.org), the final report of the LEDA (Legal and Regulatory Measures for
Sustainable Transport in Cities) project (LEDA 2000) or the EU knowledge Centre for results from the Fourth
Framework Transport Research Programme (http://europa.eu.int/comm/transport/extra/).
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CO; effect

CO, effects for this instrument are hardly reported by the various countries. In case of a substi-
tution to electric (rail) transport CO, reduction depends also on the emission from extra electric
power production.

The Dutch mention a bad practice experience with a new railway for freight transport (Betu-
welijn). When the reduction effect was first estimated (back in 1994 by Van Wee et al.), it was
expected to be between 0 and 0.2 Mton. Nowadays, some scenarios even calculate an increase
in CO, emissions due to the huge amount of energy used to construct the railway.

To shift considerable shares in goods transport from road to rail, the Germans have introduced a
package of several measures. These are mainly financial measures (not taken into account here)
but also some infrastructural investments have been made. For the total package, a scenario-
wise development of CO, emissions is expressed by a comparison between 1997 and 2015. Ac-
cording to that comparison, the total emissions from road transport decrease, but only due to a
decrease in passenger car transport. Goods road transport, along with rail transport and inland
shipping, all show an increase of CO, emissions.

In Belgium, companies can have a scan made of their transport flows, in order to analyse the
possibilities for modal shift. Furthermore, the Flemish government has set up a construction of
public private partnership in order to build load and unload facilities to improve the accessibility
of waterways. For both initiatives, the CO, emission reduction has not been calculated.

A modal split change from road to water has a positive CO, effect in our opinion. However,
such a change is not always possible. If the change is made for international transport the CO,
effect looks even bigger, because the fuel use for international shipping is reported as bunker-
ing, which CO, emissions are excluded from the countries Kyoto limits.

Cost-effectiveness

The country submissions do not give insight in the cost-effectiveness of the various instruments.
However, given the diversity of possible instruments cost-effectiveness might vary considera-
bly.

In general, it is very hard to estimate the cost-effectiveness of mode switching (OECD/IEA,
2001).

Budget implications

The costs for the government depend on the type of modal shift instrument that is being used.
Changing old or building new infrastructure is very expensive. Even when a construction of
public private partnership is being used, the costs for the government are considerably high. In
the Belgian example, the cost carried by the government has a maximum of 80% of the total
amount of the investment.

Acceptance

As long as companies are not forced to use different modes of transport, acceptance of an in-
strument will be large. As is the case with investments in public transport, local opposition may
arise against investments in infrastructure for freight transport. Especially if the infrastructure
has a great impact on the environment, there will be much opposition

Implementation speed
Modal shifts from road transport to water or rail take a long time because of vested interests of
road carriers and the sunk tradition of many companies in road transport.

42 Normally the energy use for construction of new infrastructure is not taken into account in this kind of compari-
sons.
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Reversibility

Investments such as the Betuwelijn in the Netherlands are irreversible in the end. If CO, reduc-
tion would be the only objective of such a project, one might regret it. All the other country
submissions subscribe to that. In most of the cases, accessibility is by far the most important
reason to take measures according the stimulation of modal shift. A problem, which might oc-
cur, is a raising of SO,, NO, and pm10 emissions, because the legislation for other modes than
trucks is less stringent.

Transferability

The transferability of modal shift instruments is limited because of the differences between the
countries. Some countries aim at transferring road transport to rail transport, road transport to
inland shipping and road transport to short sea shipping. It is clear that specific measures to
stimulate these aims cannot easily be transferred.

7.3.3 Conclusion

Modal shifts of freight transport is likely to be very costly. If the modal shift causes extra elec-
tricity demand, it is relevant how the electricity is produced. Power production with coal power
plants has a negative effect on the CO, reduction.
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8.  BENCHMARKING RESULTS

8.1 Benchmarking of instruments: results

Table 8.1 provides a summary of the individual assessments of the instruments covered by this
study.

This study assesses the selected instruments against a set of pre-determined criteria. The table
overleaf provides a summary of the results. It makes maximum use of the results from the ques-
tionnaires. The replies were however insufficient to allow for complete filling out of the table,
and it should also be noted that the table overleaf is more generic than the use of the question-
naire replies would enable it to be. For example, in the case of road pricing the table considers
also more stringent uses of road pricing (in terms of congestion pricing) than the km. based
charge that was considered in the questionnaire. Consequently, the Consultant's own assess-
ments (established on the basis of experience and consultations with other literature) have sup-
plemented the questionnaire information. Still, the information in the table is not contradictory
to the information from the questionnaires. When interpreting the table one should consider the
first two columns CO, reduction and cost effectiveness of overriding importance for the rec-
ommendation that further work on a particular measure is justified. Roughly speaking, one
could argue that low cost options with high reduction potentials are obvious choices for further
work whereas high cost options with low reduction potentials should be deferred.

In defining the ranges for the CO, effect, viz. Low, Medium and High reductions, the Consult-
ant has aimed to define them in such a way that the instruments are almost equally represented
(among those included in this study) in each of the ranges.

Opinions differ on the need to include the tradable quotas inthis table, since they can be seen as
a means to achieve a predetermined target at the least cost!t! Nevertheless, we have chosen to
include them in the table, in order to have all instruments defined during the Madrid meeting
presented in it.

4 Comment put forward by Per Kagesson, Sweden.
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Considering the CO, effect and the cost effectiveness, it would appear from the table that fuel
taxes would be an obvious choice for reducing CO, emissions from road transport. On the other
side of the scale, modal shifts would appear quite an ineffective choice in pursuit of a CO, re-
ducing target. One however needs to consider the other criteria as well. Taking fuel taxes as an
example: the table indicates that they would be an effective means of providing CO, emissions
reductions, but it also shows that, in order to realise this instrument, the issue of acceptability
needs to be addressed. Below, the conclusions that emerge from the table are discussed in more
detail.

CO, emission standards are currently used through the (voluntary) EU agreement with the
car manufacturing industry and are implemented as a target, not as a standard. Although the
CO, effect of this measure is high, other aspects have to be mentioned. The agreement only
affects the average CO, emissions per km per car (in a test cycle), and only new cars. The
effects on driving behaviour and the possible rebound effects by the lower fuel costs in
terms of an increase in mileage or the purchase of bigger cars are left aside. Furthermore, it
may be worth considering what would have been the technological developments in the ab-
sence of the agreement. Finally a shift to diesel cars that could be provoked by this instru-
ment, causes more particulate emissions and might cause growth in vehicle mileage due to
lower fuel costs.

Eco-driving is a low cost option and is considered an attractive and promising instrument by
many. The major points to note are: firstly, that campaigns and interventions need to be re-
peated on a regular basis to make sure that the effect does not fade out, and secondly, that
the stronger the accompanying economic incentive (in terms of e.g. fines for violation of
speed limits or fuel taxes) the stronger and more sustainable the effect will likely be. In-car
feedback instruments can improve the effect. A first priority would be to implement eco-
driving into the regular driver training and exams.

(Highway) speed limits appear to be an obvious instrument choice. Depending on the strict-
ness of enforcement and the amount of violations, it may even generate net revenue. The en-
forcement costs are to a large extent offset by reductions in accidents and casualties. The
major and important obstacle to an intensified use of this instrument is the issue of accep-
tance. In some countries the CO, reduction potential of this instrument is large.

Fuel taxes are in effect in all countries. While increasing fuel taxes is a cost-effective in-
strument to reduce CO, emissions, public acceptance is low. High fuel taxes form an impor-
tant incentive to switch to transport alternatives with lower CO, emissions. As such they
support the effectiveness of other measures such as modal shift, biofuels and eco-driving.
Telematics for freight transport has a low to medium potential. This is because freight ac-
counts for around 1/3 of transport's CO, emissions. In principle, applying telematics to op-
timise freight transport would automatically be used by the (transport) companies if there is
a financial rationale to do so. In reality there is an unexploited (economic) potential, where
government intervention (in terms of e.g. advice, guidance, organisation of experience shar-
ing) can play a role to speed up the developments. A future intensified focus on CO, in
transport planning and taxation policies may further increase the potential of telematics.
Vehicle taxes include both differentiation and level of taxes in this study. Vehicle tax levels
affect the amount and age of vehicles in the fleet, whereas the differentiation can be used to
influence the composition of the fleet. The former has the largest potential for CO, reduc-
tions, but is typically assumed to involve substantial welfare losses whereas the latter can be
designed so as to reduce the negative welfare effects. In other words, the latter may prove to
be more cost effective, although the reduction potentials may be lower. In relation to CO,
differentiation there may be a rebound effect if the cost per km is reduced by this instru-
ment, and this will also affect government revenue.

Road/km/congestion pricing covers a wide range of more specific instruments that are
mostly not considered or developed for their CO, reducing merits but more so because of
their ability to influence congestion and local pollution. Consequently, the potential CO, ef-
fect cannot be assessed as it will depend on the exact system in place. Instruments design
could, for example, include some element of CO, differentiation (e.g. reduced rates for en-
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ergy efficient vehicles) for all roads and all vehicles. CO, differentiation is a feature of both
the German system and the system that was analysed in the Netherlands. It is important to
note that this group of measures without CO, differentiation does not encourage energy ef-
ficient driving, but primarily aims to influence traffic volume and use of road capacity.

e Biofuels. The two major issues in relation to biofuels are the impacts on budgets and the is-
sue of alternative uses. Biofuels are an expensive option and subsidisation is therefore nec-
essary to stimulate the production and demand. Germany implemented its biofuels system
as an excise duty tax exemption, but this is not an option for other countries any more be-
cause of recent EU law. Biomass should preferably be used for other energy generation, i.e.
heat and power production. It is highly questionable whether transportation is the best use
of the available biomass.

e Modal shifts include both shifts by freight transport and shifts to public transportation. Em-
pirical evidence suggests that substantial movements from private to public transportation
are necessary to provide significant CO, effects. As a consequence this measure is likely to
be very costly. As a stand-alone instrument to reduce CO, emissions it is not very efficient.
Furthermore, an increase in service levels of public transportation may in itself generate
new demands. If the modal shift causes extra electricity demand, it is relevant how the elec-
tricity is produced. Power production with coal power plants has a negative effect on the
CO, reduction.

o Tradable CO, permits can be a cost-effective option. A system where transport, by means
of the refineries, is included in a trade scheme may however have only a little effect on CO,
emissions in the transport sector, and the impacts on CO, emissions from transport may
even prove to be adverse. This is due to the fact that there are other areas of the economy
where the reductions can be attained at lower costs. Applying a system of tradable CO, quo-
tas vis-a-vis the vehicle users still remains to be further investigated, but it is open to dis-
cussion whether such a system will be more efficient that the mirror instrument: fuel taxes.

8.2  Benchmarking as an instrument itself: results

An important objective of this pilot project is to assess the value of benchmarking as an instru-

ment to reduce CO, emissions in the transport sector.

The consultant team feels that the discussions on CO, reduction in the transport sector during

the project meetings with all participants were one of the most valuable outcomes of this pro-

ject. However, these discussions alone are not enough to make benchmarking a useful instru-
ment. For successful benchmarking one needs:

e Full commitment of participating countries that recognise the urgency of CO, emission re-
duction in the transport sector; this commitment varied among participating countries in this
project.

e Stable country teams; personnel shifts (with poor file transfer) as was the case for some
countries in this pilot delay and frustrate the process.

e Participation of all involved ministries; in this project, most of the country teams were only
related to the Ministry of Transport whereas - in view of the instruments studied - success-
ful benchmarking asks for participation of all relevant ministries.

The use of questionnaires to collect the relevant data in a structured way (as was chosen in this
pilot project) turned out not to be very efficient. The availability and quality of much of the data
submitted by the countries turned out to be poor. The consultant team feels that in the future re-
search institutes or national experts could take the lead in the collection of data. After produc-
tion of the first results, these could then be discussed with and commented on by the involved
policy makers during the benchmark process.
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Since benchmarking should be based on evidence (achieved performance) and not on expecta-
tions, the consultant team emphasises the need to ex-post evaluate instruments. This turned out
to be a general lack in providing information in this project. To ensure a clear and transparent
comparison base, ex-post evaluations should preferably be based on the same method. If that is
not feasible, at least the method that is used and the assumptions that are made should be made
clear.
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9. DISCUSSION AND RECOMMENDATIONS

This report summarises the main contents and results of a first attempt to benchmark CO, reduc-

tion instruments in the road transport sector. The benchmark was conducted on the CO, policies

for road transport of a range of European countries, as well as on a selection of instruments in

that area. This section seeks to identify the important lessons that can be learned and which are

relevant for a thorough benchmark of CO, policies in transport. In deriving the lessons learned,

the objectives of this pilot project should be kept in mind. The objectives are:

1. To compare the country policies of a number of European countries with respect to actual
CO, emissions in the transport sector.

2. To benchmark a number of policy instruments that aim to reduce CO, in the transport sec-
tor.

3. To assess whether the instrument ‘benchmarking’ can support environmental policy in the
transport sector and to identify the conditions that need to be fulfilled for benchmarking.

Below, lessons learned and recommendations are presented for each of these objectives sepa-
rately.

9.1  Country policies

The purpose of this study was not to actually benchmark country policies but to make an in-
depth comparison of several aspects of policies to support the benchmarking of policy instru-
ments. Such a comparison appeared to be complex because of several factors:

e Starting situations to reduce CO, emissions from the transport sector differ between coun-
tries (e.g. population density, income per capita, economic growth, climate, composition of
the car fleet, tax levels, instruments already implemented),

e All countries already apply a mix of policy instruments, which do not have the purpose to
reduce transport-related CO, emissions, but which did have significant effects on past CO,
emission trends. Also for many new policy instruments reduction of transport-related CO,
emissions is only a derivative),

Limited availability of evaluations (especially ex-post),
e No broadly accepted methods exist how to (ex-ante and ex-post) evaluate effects of policies.

Recommendation 1
Gain detailed insight in the different starting positions of countries to be able to mutually com-
pare country policies.

Although some ex-ante evaluations of policy packages have been carried out, their role in the
policy process seems rather limited. Ex-post evaluation of policies is not common practice.
There is no broadly accepted method to evaluate effects of policies. Therefore, results from
evaluations can usually not be compared as different countries use different methods and the as-
sumptions are often not available. In most countries, a monitoring programme for the transport
sector already exists and is part of the national statistical surveys. In their submissions, most
countries do not provide insight whether monitoring data are used in the policy process to adapt
existing policies or implement new instruments.

Recommendation 2

Develop and use common evaluation methods (with a focus on ex-post evaluation) and ex-
change monitoring experiences.
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The following approach for CO, related transport policy is proposed:

e If not already the case, expected growth in CO, emissions from the transport sector must be
included in the national climate policy.

e The package of policy instruments to reduce CO, emission from transport should preferably
be SMART (specific, measurable, agreed upon, realistic and time-specific).

e An integrated approach is recommended to design CO, policies. Such an approach needs to
address behaviour of the actors in the transport sector. These actors need incentives (finan-
cial or possibly also via regulation), various alternatives with less CO, emissions (e.g. low
emitting vehicles, public transport, biofuels, etc) and they need information in order to be
able to make informed choices from the available alternatives.

e  When emission growth in the transport sector cannot be compensated by reductions in other
sectors, a specific target for the transport sector must be set.

e Additional instruments must subsequently be implemented to achieve the target.

e An ex-ante evaluation of the total policy package should indicate whether the target can be
achieved.

e Yearly monitoring of emissions and policies (in between evaluation) should be carried out
to check if target achievement is on schedule. Monitoring should be detailed to allow for
explicit consideration of particular transport segments, such as company cars and sport util-
ity vehicles.

e [ftarget achievement is not on schedule, the reason for this should be given (volume devel-
opments, structural developments, instruments do not work out properly, interference with
other instruments occurs, indirect effects are larger than anticipated, etc.).

e Subsequently, policies should be adapted or new policies should be implemented. It is im-
portant to realise that policies will need change over time; they need to be dynamic to re-
main effective. This is especially the case if more drastic emission reduction will be aimed
at in the longer term.

9.2  Benchmarking of instruments

In Chapter 8 the results of this pilot benchmarking exercise are presented. The applicability, use,
relevance and exclusiveness of such a table and its criteria are further discussed below. This
section draws extensively on the knowledge acquired through the review of the questionnaires,
and combines this knowledge with other experience and expertise in order to provide an as-
sessment of the selected instruments, which is as comprehensive as possible. It should however
be noted that comprehensiveness per se has not been a criterion for determining success in this
pilot study. The study instead focuses on instruments that were considered most promising with
respect to CO, reductions by the participating countries.

The results presented in Table 8.1 should be carefully handled. The amount and quality of the
data is more extensive/better for some instruments than for others (compare e.g. the data on
taxes versus the data on modal shift). This difference is closely linked to the pilot character of
the study. For a fair and comprehensive comparison of instruments the amount and quality of
the data should be equal. In addition, it should be noted that the improvement of data quality is a
continuous process fed on ex-post evaluations.

In view of the above the main lesson to be learned from Table 8.1, is to carefully consider the
relevance of low CO, reduction/high costs instruments, whereas there should be really good ar-
guments against a high reduction/low costs instrument. These arguments may be found in other
criteria, such as acceptance and budget implications.
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Next to data issues concerning amount, quality, method and assumptions, one should also care-

fully assess the criteria being used in this study. Scopes for extension and are:

e Inclusion of explicit distributional aspects (equity). At present equity implications are inte-
grated into the acceptance issue, but distributional issues tend to be an important political
issue.

e Elaborate a stringent, common and operational definition of cost effectiveness. This is a
crucial outcome of the analyses, and the replies to the questionnaires did not contain much
(and definitely not comparable information) on this issue.

e Use a longer time horizon in the analyses of CO, reductions and related CO, cost effective-
ness in order to take into account effects that increase or decrease over time. It is recom-
mended:

- To calculate the annual CO, reductions over a fairly long time horizon (20 or 30 years)
and calculate the annual net costs to society (over the same period). The long period is
recommended in order to fully benefit from those measures that may have lasting (or
even steadily increasing) CO, reducing effects (compared to those that have an effect
over a mere few years). By setting such a long time horizon the full profile (in terms of
costs as well as reductions) is in any event included in the analyses.

- To define and use a proper rate of discount in order to attach more value to today's re-
ductions (and related costs) than to those that occur in the (distant) future.

- Based on the above two calculations: to calculate the Net Present Value of the CO, re-
ductions (and the costs) - and by result use that to calculate the cost/ton of CO, reduc-
tion.

- To calculate the accumulated CO, reductions to be harvested within the Kyoto period.

The result from this exercise will be three different pieces of information for each measure:

1) accumulated CO, reduction until 2010, 2) average cost/ton of CO, reduction and 3) aver-

age annual CO; reduction.

e For instruments aimed at influencing individual mobility, take into account trade-off issues
made by individuals between time-budget constraints and monetary-budget constraints. In
most EU countries it appears that time-budget constraints are saturated much earlier than
monetary constraints. As a consequence, people can afford to pay for more speed and then
to increase their mobility within the same time budget.

e For instruments aimed at influencing freight transport demand supply-side effects should be
taken into account more explicitly.

Based on improved criteria (and aiming at a commonly agreed methodology how to address the
criteria in question) a more elaborate version of Table 8.1 should be compiled involving the ul-
timate users. This exercise should also involve the establishment of ranges that are commonly
agreed upon, and to the extent possible, efforts should be made to replace ranges with concrete
values.

Recommendation 3
Elaborate on the benchmark criteria by adding relevant other criteria, and sharpening the opera-
tional definitions.

Other important issues, which need to be more carefully and consistently addressed, are double
counting and synergy effects (policy packaging). As an example of the former, congestion pric-
ing may provide a further incentive for transport companies to use telematics in the logistic
planning, and care should be taken not to attribute this effect to both measures. Similarly, syn-
ergies between various instruments (for example eco-driving, differentiation of vehicle taxes
and km. charging) that result in a combined effect that is larger than the sum of each individual
instrument, should be taken into account.
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Recommendation 4
The issues of double counting and synergy effects (policy packaging) should be addressed ex-
plicitly (without losing the specific aspects of individual instruments).

The comparison base of data with respect to amount, quality of the data and underlying methods
and assumptions - needed to benchmark instruments - will be addressed in the next section.

9.3  Benchmarking as an instrument itself

The third objective of this pilot project is to assess the value of benchmarking as an instrument
to reduce CO, emissions in the transport sector. Based on the experiences in this pilot study it
becomes clear that:

e Involvement of co-operating and supporting countries is a pre-condition for a successful
benchmarking exercise;

e Full commitment and long-term involvement of country teams are required to achieve a
substantial degree of efficiency and enhance the quality of individual contributions (for this
purpose, the urgency of CO, policy in the transport sectors must be recognised by policy
makers);

e Since some of the CO, instruments are beyond the jurisdiction of the Ministries of Trans-
port, the supportive base of a benchmarking exercise should include all relevant ministries
in a country.

Recommendation 5
For effective benchmarking in the transport sector the urgency of the CO, problem should be
recognised and policy makers should commit themselves to the benchmarking process.

An important lesson of this benchmark pilot is the limited efficiency of using questionnaires. A
useful suggestion for a future benchmark exercise would be to have an independent (research)
institution produce a discussion paper and discuss this paper and elaborate on it in close interac-
tion with policy makers. In this way, an efficient method of data gathering is provided, whereas
the useful input and additions of policy makers can be integrated in the research. The latter - i.e.
the creation of an international forum of policy makers discussing the CO, problem of the trans-
port sector - has been one of the fruitful elements of this project.

Recommendation 6

Adapt the method used for benchmark without losing the close interaction with the policy mak-
ers by preparing a document based on data gathering to provide a basis for discussions with and
additions by involved policy makers.

Although the performance of a thorough benchmark seems a step too far for now, the results of
this project can be used by countries to learn from each other’s experiences. Based on the coun-
try submissions and additional literature, many data on specific measures have been brought to-
gether, providing information about the CO, effects, cost-effectiveness and other issues. Coun-
tries should however be critical when assessing measures as good practice. Successful imple-
mentation of a measure is in the opinion of the consultant team not enough. If the objective of a
measure is tackling climate change, the relative CO, effect (reduction as a share of total emis-
sions in the sector) has to be significant. Total costs in relation to the achieved CO, reduction
must be assessed in comparison with other measures.
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APPENDIX A ECO DRIVING EXPERIENCES

Sweden has EcoDrivingi, a practical and theoretical training course for economical and ‘eco-
logical’ driving. Also a concept for busses and trucks was developed (Heavy EcoDriving). The
targets are professional drivers and their employers. Sweden has now started to integrate eco-
nomical driving in the education and examination for the driving licenses.

Germany has launched a joint campaign of training offers with several actors in the transport
sector. Approach: A part of modern technology remains unused if it is operated with the style of
driving of former times. Because all sides agree, it is important and necessary for eco-driving,
within a voluntary agreement, the motor industry has undertaken to further increase the standard
availability of fuel consumption gauges/shifting indications. Main Target passenger cars.

The Netherlands eco-driving program contains parallel projects: new driver training (driving
schools) methods and exam standards, advanced driver training programs and support, in-car
devices (econometer, board computer, cruise control, green rev counter, speed retarder),
promoting fuel efficient cars (car labeling) and raising tyre-pressures.). The program was
worked out in partnership with intermediary parties. In-car devices (econometer/board
computer/ cruise control) are exempt from the purchase tax (BPM). As a result half of all newly
sold cars are equipped with one or more feedback instruments. So eco-driving is more extend in
the Netherlands compared to other countries.

In Spain three steps are followed. First definition of a set of guidelines with advice to drivers
towards a better eco-driving. Secondly dissemination of this advice via internet and brochures.
Thirdly information about CO, emissions and fuel consumption indicator of commercial vehi-
cles offer on the .D.A.E. Web site.

Since 1997 in Finland eco-driving has been increasingly integrated into the general driving edu-
cation. Special eco-driving courses are provided especially for professional car, taxi, bus and
truck drivers. It is interesting to say Finland has adopted the idea of an National Energy Aware-
ness Week in October with special attention to transport on Tuesday (http://www.motiva.fi/).
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APPENDIX B SPEED LIMITS IN EUROPEAN COUNTRIES

Table B.1 Speed limits in European countries [km/h]

Country Urban roads' Other roads' Motorways'
Austria 50 100 130
Belgium 50 90 120
Germany 50 100 130°
Denmark 50 80 110

Spain 50 90 120
France 50 90 130
Finland 50 80 120
United Kingdom 48 (30 miles/h) 96 (60 miles/h) 112 (70 miles/h)
Greece 50 90 120

Italy’ 50 90 130
Ireland 48 (30 miles/h) 96 (60 miles/h) 112 (70 miles/h)
Luxembourg 50 90 120

The Netherlands 50 80 100-120
Portugal 50 100 120
Sweden 50 70-110 90-110
Czech Republic 50 90 130

Maximum speed limits for cars in km/h, general rule. Left to right: urban roads, other roads and motorways.

In Germany there is no general speed limit on motorways but the recommended speed limit is 130 km (more than
half the network has a speed limit of 120 km or less).

Recently, Italy increased the speed limit on three-lane highways to 150 km/h.

2

3

Sources:
http://europa.eu.int/abe/travel/driving/index _en.htm.
http://wwwl.oecd.org/cem/topics/safety/Speed.pdf (updated September 2002).
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