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EXECUTIVE SUMMARY 

This report is an analysis of the impact on efficiency and costs from 
including not only aviation and shipping but also the carbon dioxide 
emissions from road transport in the European EmissionsTrading Sys­
tem (EU ETS). This option is compared to a case where road transport 
is permanently excluded from the trading scheme and where its emis­

sions would have to be cut by other policy measures, and ultimately 
by allowing higher excise duties on petrol and diesel to depress the 

demand for fuel. 

The simplest method to guarantee that the EU will be able to meet 
its commitment would be to gradually reduce the cap on emissions 
currently covered by the EU ETS and at the same time introduce a 
harmonised carbon tax on emissions from the non-trading sector. But 
with many member states strongly opposed to allowing tax rates to be 
set at EU level, even a challenge as crucial as mitigating climate change 

looks unlikely to persuade all the 2 7 states to support a sufficiently high 
common European carbon tax. 

A somewhat more complicated but entirelyfeasible alternative would 

be to extend emissions trading to all sectors of society by adopting an 
"upstream" approach (where fuel suppliers would be liable) for the new 
sectors and auctioning the emission allowances allocated to them. 

Even in the absence of a common carbon tax, there is a good chance 
- ifthe Council and Parliament accept the Commission's proposal on 
how to split the burden between the EU ETS and member states - of 
achieving an overall greenhouse gas reduction of 20 per cent without 
having to raise fuel taxes by more than the equivalent of the forecast 

price in the emissions market (€30-40 per tonne ofCO
2 

emitted).The 

outcome, however, is affected by many factors, some ofwhich are dif­

ficult to judge, and if it turns out that the target can only be reached 

after considerable increases in fuel taxation, there is an obvious risk of 

political failure. 

However, the analysis ofthe report shows that the risk ofhaving to 
raise fuel taxes substantially is a great deal larger in a case where the 
Community's commitment is to reduce greenhouse gas emissions by 
30 per cent between 1990 and 2030. It is like ly to result in a major differ­
ence in price increases between the trading and the non-trading sectors 



as well as between individual member states. 
Regardless of whether the transport sector is included in the EU 

ETS or not, installations that are both fuel-intensive and subject to 
global competition will need to be compensated to protect their com­
petitiveness. Compensation may be awarded either in advance by a free 
allocation of allowances or retroactively by reimbursement. Electric­
ity-intensive industries are best compensated retroactively when the 
effects of emissions trading on electricity prices are known. 

A conclusion from the analysis in this rep ort is that the European U n­
ion should assess by 2012 whetherthe mod el for burden sharing and the 

common policy instruments (likely to be agreed in 2009) are sufficient 
for reaching the target for 2020. If the assessment shows that difficulties 
will arise in maintaining similar levels of marginal abatement cost in the 
EU ETS and the non-trading sector, or between member states, the 
trading scheme should be broadened to include emissions of carbon 
dioxide from all sources in the 2 7 member states. 
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SNS'S FOREWORD 

Toolsfor Cutting European Transport Emissions is a shortened English ver­

sion of a book written in Swedish for primarily a national audience. 

However, the project reference group, consisting of representatives of 

more than 20 companies, state agencies and business associations, ad­

vised SNS to make the core-part available in English as a contribution 

to the ongoing European discussion on how to handle the transport 

sectors' large emissions of carbon dioxide. 

SNS - Centre for Business and Policy Studies - is an independent net­

work of leading decision makers from the private and public sectors 

who share a commitment to social and economic development in Swe­

den. Its aim is to improve the basis for rational decisions on major social 

and economic issues, by promoting social science research and stimu­

lating public debate. 

The book is written by Per Kågeson, a well-known European expert 

on externalities and market based instruments and author of numerous 

books and reports on cost-effective solutions to environmental prob­

lems in the transport sector. In the context of this foreword, Dr Kåge­

son would like to join me in extending thanks to the members of the 

reference group for providing background data from their respective 

fields of competence and for excellent feedback and constructive criti­

cism to the various draft versions of the book. 

I am particularly grateful to Lars Zetterberg of the Swedish Environ­

mental Research Institute for contributing actively to the chapter on 

how the EU can protect its own energy intensive industries. Moreover, 

I would also like to thankJan-OlofEdberg and Harald Edquist, CFO 

and Research Director ofSNS for ini tia ting this project. The rule of the 

game, however, is that the author of a book always has the last word. 

Per Kågeson, thus, is personally responsible for the conclusions and 

recommendations of this book. 

By making Per Kågeson's analysis available to experts and policy 

makers in other Member States and in Brussels, SNS hopes to con­

tribute to a process that will end in wise and well-founded decision on 
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instruments for making the transport sector take its part of a shared 
responsibility for Europe's commitment to mitigate climate change. 

STAFFAN HÅKANSON 

Chair of the reference group 
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I. Introduction 

Background 

The transport sector faces a major challenge. The issue of climate 

change is growing in significance while the sector's greenhouse gas 
emissions continue to increase. The EU has introduced a system of 

emissions trading under a common cap which does not include the 
transport sector. However, high levels offuel taxation have somewhat 
curtailed the growth of CO2 emissions from road traffic. CO2 emis­
sions in aviation and shipping on the other hand are subject neither 
to quantitative restrictions nor to taxation. Rail transport's electricity 
consumption is affected in price terms by the fact that CO

2 
emissions 

from power production are subject to the European emissions trading 
system (EU ETS). 

The choice of policy instruments for reducing greenhouse gas emis­

sions in the transport sector has been discussed in Europe for a number 
ofyears.To the extent that technical measures do notproduce sufficient 

results, the ultimate choice lies between increasing fuel taxes on the one 
hand and an extension ofthe trading scheme to include transport emis­
sions on the other. A t their meeting in J une 2007, EU environmen t min­
isters requested the Commission to present criteria for an assessment 
of the opportunities for an extension ofthe emissions trading system. 
However, in the Commission's proposal for a revision ofthe EU ETS, 
no extension ofthe trading scheme to road transport emissions is fore­
seen and the background documents do not include any assessment of 
the issue (European Commission, 2008a). 

Questions that need to be answered 

The simplest solution to the problem would presumably be to intro­
duce a common CO

2 
tax. However, the difficulties of reaching EU wide 
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agreement on tax rates helped to persuade European politicians to 
choose an emissions trading scheme for the power and heat generation 
industries together with selected energy-intensive industrial sectors. 
The hesitation among member states regarding the extension of the 
emissions trading system to include the transport sector is attributable 
to fear ofhigh administrative costs and the risk of driving up the price 
oftradable CO2 allowances to a level which would reduce the competi­
tiveness of energy-intensive European industries. 

An important question regarding the choice between higher fuel 
taxes and an extended trading scheme is whether the latter would be 
associated with transaction costs of a magnitude that makes the exten­
sion infeasible from a practical view. Another cancern is whether or 
not the fuel tax alternative would actually be an efficient means of pre­
venting the transport sector and member countries from competing 
with the trading sector for bioenergy and emission reduction units 
from the project-based flexible mechanisms, which might be in short 
supply. 

Another central issue cancerns whether or not the price of emission 
allowances would move in the same direction even ifthe transport sec­
tor was permanently excluded from the trading system. Ifthis was the 
case, it would still be necessary to protect or compensate both energy­
intensive and electricity-intensive companies that compete in global 
markets. 

Presumably the choice between an extended trading scheme and 
higher fuel and energy taxes will ultimately depend on the level of tax 
increases required to allow the EU to fulfil its commitment to reduce 
greenhouse gas emissions by at least 20 per cent by 2020. Previous rela­
tively modest tax increases for petrol and diesel fuel would suggest that 
politicians may encounter difficulties in dealing with the reactions of 
both the road haulage industry and motorists. 

Aim 

The aim of this reportis to try to answerthe above questions and thereby 
provide industry, government authorities and political decision-mak­
ers with a bett er basis on which to assess the policy instruments that can 
potentially be used to reduce CO2 emissions in the transport sector. 
The objective is to identify the tools or combination of policy measures 

14 



that will enable the European transport sector to assume its share of 
responsibility for climate policy at the lowest possible social cost. 

Limitations of the study 

Since the number of actors and potential policy measures are numer­
ous, climate policy must be based primarily on a general set of policy 
tools that are neutral in relation to their impact on technology. Con­
sequently the report focuses on taxation and emissions trading. The 
analysis is concerned with the formulation of general policy instru­
ments that may be applied on a broad international basis where Europe 
may be seen as the small est conceivable geographical unit. 

The analysis will only be concerned with CO2 emissions since they 
comprise 97 per cent ofthe greenhouse gas emissions from the trans­
port sector in EU 2 7. 
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2. Policy tools for reducing transport 

CO2 emissions 

Cost and benefits of the transport sector 

The transport sector generates enormous benefits. Modern societies 
would be unable to function without transport. The huge benefits gen­
erated by this sector are borne out by the large amounts that consumers 
are willing to pay for mobility and goods transport, and the sector's 
rapid rate of expansion. 

Transport, however, gives rise to costs. The costs arising from green­
house gas emissions are not yet fully internalised. This applies partic­
ularly to the aviation and shipping industries and to emissions from 
diesel rail transport. 

C02 emissions of the transport sector 

In 2005 the CO2 emitted by the transport sector in EU27 amounted 
to 959 million tonnes. This figure does not include the CO2 emissions 
from international shipping and aviation. The domestic transport sec­
tor accounts for 22.5 per cent oftotal CO2 emissions in the European 
Community. These emissions have increased by 2 7 per cent since 1990. 
This growth is expected to continue unless drastic policy action is un­
dertaken. 

Road transport accoun ts for the vast maj ority of C O 2 emissions from 
the national transport systems of member countries. In EU27, road 
transport was responsible for 93.2 per cent oftotal emissions in 2005, 
while rail, domestic shipping and aviation accounted for o. 8, 2. 3 and 2. 7 
per cent respectively. 1 Emissions from rail transport are limited since 
the sector is largely electrified. However electricity consumption in rail 
transport gives rise to emissions in the power industry. 

1 And other forms of transport I per cent. 
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TABLE 1. CO2 emissions from the transport sector in EU27 in 2005. 

Type oj transport 

Road 

Rail 

Shipping 

Civil aviation 

Other forms of transport 

Total national transport sector 

Source: UNFCCC. 

Mt 

893.3 

8.o 

21.8 
25-4 
10.1 

958.6 

TABLE 2. CO2 emissions from international shipping and aviation in EU27 based on 

fuels purchased in EU member countries. Mt. 

¼ar Aviation Shipping 

1990 64 I08 
2000 IIO 131 
2005 123 158 

Source: UNFCCC. 

The C O 2 emissions from fossil fuels purchased in EU 2 7 for use in inter­
national aviation and shipping are presented inTable 2. Emissions from 
shipping are larger although the increase is more rapid in aviation. 

Emissions from international transport by air or sea are not included 
as part of national or EU commitments under the Kyoto protocol and 
do not appear in their greenhouse gas emission inventories. In order to 
gain an impression oftheir overall importance and relative growth, they 
have been included inTable 3 along with figures for national CO2 emis­
sions in EU 27. It is evident from this table that international transport 
accounts for a growing share oftotal transport related CO2 emissions, 
having risen from 18.6 per cent in 1990 to 22. 7 per cent in 2005. 

The table also indicates that CO2 emissions in the domestic transport 
sectorincreased by 2 7 per cent between 1990 and 2005, while emissions 
from international shipping and aviation grew by 46 and 92 per cent 
respectively. If the sale of bunker fuel for international shipping and 
aviation had been included in the CO2 emission statistics of individual 
member states, the transport sector would in 2005 have accounted for 
2 7. 4 per cent of total C O 2 emissions in EU 2 7. 
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TABLE 3. CO2 emissions from transport fuel consumption in EU27 including the sale 
offuel for international transport. Mt and percentage. 

Domestic transport# 
International shipping 
International aviation 
Total 
Share ofinternational transport 

1990 

754 
108 
64 

926 
18.6 

# Including domestic transport by air and sea. 
Source: UNFCCC. 

2005 

959 
158 
123 

1240 
22.7 

The climate policy objectives of the 

transport sector 

Percentage change 

The EU aims to meet its climate policy objectives at the lowest possible 
sacrifice. The latter comprises the direct economic costs, and the indi­
rect effects on the economy and its international competitiveness. 

Market based policy instruments 

The nature of the task, the number of people and economic activities in­

volved and the long time period <luring which the policy will have to be 

effective suggest that it will be difficult to conduct a climate policy pri­

marily by using traditional measures such as threshold values and regu­

lations. However, these traditional policy tools may well be required 
as a complement to other forms of policy action, particularly in the 
face of market imperfections. Nevertheless the European Community 
will have to rely on some form of general economic policy measures in 
order to ensure that CO

2 
emissions are treated in an identical manner 

irrespective of where they take place. There is wide agreement among 
experts and politicians on this question. 

Two types of policy instrument may be used to guarantee that the 

abatement of CO
2 

emissions will be conducted in a cost efficient man­

ner: 
• A common CO2 tax covering emissions in all countries and all sec­

tors of society. 
• A system of CO2 emissions trading based on a common legal cap. 
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The marginal abatement costs can be expected to be the same in both 

cases in all countries and sectors assuming that any major market im­

perfections do not distort the outcome. The foremost difference be­

tween the two policy instruments is that in the tax option, the rate re­

quired to meet the objective is not known in advance with any degree 

of certainty. Since high levels of tax are unpopular, there is an obvious 

risk that the tax rate will be set at too low a leve! and that valuable time 

will be wasted. The advantage of a system of CO
2 

emissions trading 

based on a common cap is that it ensures that the abatement target will 

be reached.The disadvantage is that the marginal abatement cost is not 

known in advance. Hence both alternatives are subject to uncertainty 

but of differing kinds. 

Energy and CO2 taxation 

A moderately high leve! of international CO
2 

taxation would be a pow­

erful climate policy instrument. An advantage of this mode! would be 

that it requires less international coordination and less public and pri­

vate administration than a comparable system for emissions trading 

(Nordhaus, 2007) . 

The Economist, a British business magazine, reports that the price 

on the largest emissions market in the United States (for sulphur) fluc­

tuated by as much as 40 per cent <luring a given year and that uncer­

tainty surrounding the market price for CO
2 

emissions could create 

hesitation among companies, regarding the long-term profitability of 

investments in low carbon technologies. In the United States, Con­

gress is considering a proposal to introduce a safety valve by allowing 

the administration to increase the supply of allowances when the price 

threatens to break through a pre-set price cap. A floor price has also 

been discussed. The Economist argues that with such restrictions the 

emissions trading system would at least in part take on the role of a 

CO
2 

tax. It would, according to The Economist, be simpler and more 

straightforward to go for CO
2 

taxation rather than emissions trading. 2 

The widespread opposition to increasing federal taxes in the U nit ed 

States constitutes an argument in favour of emissions trading. Com­

mon schemes of taxation are difficult to implement inEurope too as the 

2 The Economist, 16 June 2007. 
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EUTreaty requires all decisions on tax levels to be unanimous. In those 
few cases where the EU has succeeded in reaching agreement on tax 
levels, it has been a question of minimum levels of a relatively modest 
character. The difficulty of introducing common schemes of taxation 
has been a reason for choosing emissions trading in the EU. The trading 
scheme also allows the Community to limit the competitive pressures 
on companies by allocating CO2 emission allowances free of charge. 

Emissions trading 

Under ideal conditions, a trading scheme for greenhouse gas emissions 
would be global and include all greenhouse gases. The more limited 
the system is in terms of geographic and sectoral coverage, the smaller 
benefits from trading. If the activities subject to emissions trading are 
similar, trade will be restricted to ironing out small differences in mar­
ginal abatement costs. In a heterogeneous system that comprises many 
different types of economic activity operating under widely different 
preconditions, marginal costs can be expected to diverge which would 
benefit trade and help to dampen increases in average costs. From this 
perspective, it would be advantageous ifEU ETS could be extended to 
include transport emissions. 

The inclusion of the European transport sectorin the EU ETS would 
probably raise the equilibrium price in the emissions market. The fäet 
that transport has historically grown more rapidly than GDP and that 
its emissions continue to increase despite relatively high taxation is an 
indication of a high willingness to pay and/or high marginal abatement 
costs. 

The widespread expectation that the participation of the transport 
sector in EU ETS would raise the price of emission allowances con­
firms that current fuel taxation is probably not high enough to restrict 
demand to a level that would allow the EU to fulfil its climate policy 
objectives. 

Higher prices for emission allowances resulting from the inclusion 
ofthe transport sector in the trading system may create problems for 
energy-intensive production that faces competition from companies in 
other parts of the global economy. This would apply for instance to the 
iron and steel industries, paper and pulp production and the manufac­
ture of aluminium and fertilisers. Fuel-intensive production would be 
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affected irrespective of whether or not the emission allowances were 
issued free of charge as it would no longer be profitable to expand pro­
duction at the margin.This could ultimately lead to a contraction ofthe 
industry and to carbon leakage when production moves abroad. 

The situation is worse for companies involved in electricity-intensive 
production since under present rules they do not receive any compen­
sation at all for the impact of emissions trading on electricity prices in 
Europe. In deregulated markets, electricity generators will have to pass 
the cost of emission allowances on to their customers to avoid lowering 
theirprofit margins.This is also the case when the allowances are issued 
free of charge. The alternative in this case would be for the power com­
panies to sell the emission allowances rather than to engage in produc­
tion. In the event of production actually exceeding the company's initial 
allocation offree allowances, it would, of course, have to purchase ad­
ditional permits. The impact of this on the cost structure of companies 
that use large amounts of electricity may be substantial since marginal 
electricity production in Europe usually takes place in coal-fired power 
stations. At 40 per cent conversion efficiency and an emission price of 
20 euro per tonne CO2, the price effect would be approximately 1. 6 
euro cents per kWh assuming that the power companies are able to pass 
on the full cost to their customers. 

It should be borne in mind that the price of emission allowances re­
quired to keep emissions below the cap depends on a number offactors 
including parallel taxation of fuels and electricity, subsidies to bioen­
ergy, economic growth, movements in oil prices, dollar exchange rates, 
structural changes, technological development and technical require­
ments and standards. The supply of emission reduction units from the 
other flexible mechanisms, CDM and JI (see box) is also of major po­
tential importance. 

Parallel taxation 

In the short term, parallel taxation is the most important ofthe above 
mentioned factors. In its absence, the price of emission allowances 
would have to be much higher in order to maintain demand for fossil 
fuels and CO2 emissions at a constant level. Taxation and emissions 
trading opera te as communicating vessels. A fall in the level of one will 
have to be compensated for by a rise in the other. 
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Emissions trading and other flexible mechanisms 

The Kyoto protocol defines three flexible mechanisms that may be 
used for achieving national emission reduction targets: Joint Imple­
mentation GI), Clean Development Mechanism ( CDM) and Inter­
national EmissionsTrading (IET) . 

Based on the protocol, the European Union created the Euro­
pean EmissionsTrading Scheme (EU ETS) that covers emissions of 
CO2 from the energy sector (installations with a capacity exceeding 
20 MWh), the production and processing of iron, mineral indus­
tries and certain industrial plants for the production of pulp, paper 
and board. Around 10,000 installations are currently subject to the 
scheme.They account for 50 per cent ofthe Community's emissions 
of CO2, which corresponds to 41 per cent of the total emissions of 
greenhouse gases. 

Phase r of operating the trading scheme was carried out as a trial 
during 2005-2007. In 2006 I . I  billion tonnes co

2 
worth around 

19 billion euro were traded. The second phase coincides with the 
commitment period ofthe Kyoto protocol (2008-2012) . The price 
is currently around 23 euro per tonne CO2 • 

The allocation of allowances to installations covered bythe scheme 
is determined by National Allocation Plans (NAPs) produced by 
each member state and subject to final approval by the European 
Commission. Each allowance gives the right to emit one tonne of 
CO2 • The NAPs provide a cap on total emission from the installa­
tions concerned. A company emitting less than it is allowed to can 
sell its excess allowances to companies that would otherwise face a 
deficit ( cap-and-trade) . The allowances are initially allocated free of 
charge or by auction. According to the current directive, at least 90 
per cent must be distributed free of charge during phase 2. "Bank­
ing" ofallowances from phase 2 to phase 3 (2013-2020) is allowed. 

Joint Implementation provides an opportunity for countries with 
reduction commitments under the Kyoto protocol to acquire Emis­
sion Reduction U nits (ERU s) by investing in projects in other coun­
tries that have also undertaken to reduce their emissions (Annex 1 
countries). The Clean Development Mechanism provides an op­
portunity for Annex I countries to contribute to projects in coun-
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tries that have not committed themselves to reduce emissions under 
the Kyoto protocol. Units from such projects are called Certified 
Emission Reduction Units (CER) . The project-based mechanisms 
can be used by both countries and companies. However, companies 
subject to the EU ETS can only use emission credits from JI and 
CDM projects for a small part oftheir emissions. 

In January 2008 the European Commission presented its pro­
posal for a revision of the current directive. The main changes are 
the following: 
- The Commission proposes to set a single EU-wide cap and to 

allocate allowances on the basis of fully harmonised rules. Na­
tional Allocation Plans will therefore not be needed any more. 
The annual cap will decrease along a linear trend line, which will 
continue after the end of the third trading period (20 1 3-2020) . 
In the case where the Community's overall reduction target is 20 
per cent (below 1 990), the total number of allowances should 
decrease by 2 1  per cent between 2005 and 2020. 

- A few new industries (e.g. aluminium and ammonia producers) 
will be included and so will two further gases (nitrous oxide and 
perfluorocarbons) . 

- 60 per cent ofthe allowances will be auctioned in 20 1 3  (including 
all those distributed to the power sector) . The percentage of free 
allocation will gradually be reduced to zero in 2020. Harmonised 
rules governing free allocation will be introduced. 

- Operators will be able to use credits from projects approved for 
the period 2008-20 1 2  that they have not aiready used up. Based 
on a stricter emissions reduction (than -2 1 %) in the context of a 
satisfactory international agreement, the limit on the use of JI/ 
CDM credits will be automatically increased up to half ofthe ad­
ditional reduction effort. 
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TABLE 4 .  Examples ofEuropean energy and carbon taxation in 2007. Re-estimated in 

terms of effective charge per tonne of CO2 • Average of the six largest member states of 

the EU. 

Iype offuel Average nominal Tax: 

leve! 2007-01-01 €per tonne 

U nleaded petrol 569/r , o oo  litre 228 
Diesel as a propellant 4 6 1/ 1 ,000 litre 177 

Kerosene for use in civil aviation 0 0 
Bunker oil used in maritime shipping 0 0 
Gas oil for heating- non-business use 1 30/1 ,000 litre 50 

Gas oil for industrial/commercial use 1 59/1 , 000 litre 6 1  

Heavy fuel oil for heating business use 31/ton 1 0  

Coal and coke for heating business use 0. 14/GJ 

Natura! gas, industrial/commercial use 2 . 6 2/GJ 46  

Table 4 illustrates the actual level of"CO2 taxation" with regard to the 
combustion af fossil energy indifferent sectors in the six most populous 
countries in the EU. 3 The specific designation given to the taxes by the 
authorities may be ignored as all energy taxes, regardless of their names, 
can be recalculated inta effective tax on CO2 emissions based on their 
content of carbon. 

The impact ofthe taxation offossil fuels on the growth of CO2 emis­
sions may be estimated byrecalculatingthe tax rates in terms of euro per 
tonne CO2 • The average taxation of unleaded petrol and diesel within 
the six countries is 228 and 177 euro per tonne CO2 respectively. Other 
forms of oil products are taxed at a lower rate, on average between 1 0  

and 61 euro per tonne CO2 .The taxation of coal and coke is  either low or 
non-existent in most member countries. The average taxation (highly 
variable) of natural gas for industrial-commercial use amounts to 46 
per euro tonne CO2 in the six countries. 

A rough approximation of the average level of taxation of fossil en­
ergy in EU27 is in the range of 55-60 euro per tonne CO2 •

4 Account 
should also to be taken ofthe role played by the taxation of electricity. 
In mast member states however, electricity tax rates are generally very 
low, the only exceptions being Denmark, Sweden, Germany, Finland, 

3 Germany, United Kingdom, France, Italy, Spain and Poland have a combined population of338 
million (equal to 70 % ofEU27). 
4 An exact estimation is complicated and would require access to disaggregated data from all 
member states. 
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Italy and Poland. The highest rate of electricity taxation is in Denmark 

where it varies between 8.3 and 8 .9  euro cents per kWh depending on 

the area of use. In terms of electricity produced in a coal-fired power 

station at 40 per cent conversion efficiency, this is equivalent to a carbon 

tax of around 100 euro per tonne. 

Emissions trading in an ideal situation 

In an ideal situation, economic theory suggests that energy taxation 

should not be used together with an emissions trading scheme. Varia­

tions in tax rates between different areas of use will disturb and distort 

emissions trading without any reduction in total CO2 emissions, which 

are determined by the cap. 

Therefore on the basis of economic rationality, the operation of a 

global emissions trading system would in an ideal world require the 

removal of all energy taxes including taxes on road fuel. The abolition 

of taxes on fuel would presumably have to be introduced in stages in 

order to avoid the risk that a change to sole reliance on emissions trad­

ing would lead to rapidly rising prices in other sectors and to serious 

difficulties and the destruction of capita!. The abolition offuel taxation 

would have to be accompanied by the introduction of some other form 

of tax or duty that would internalise the costs of infrastructure, traffic 

injuries, noise and tail pipe exhausts that are usually paid for, at least 

in part, by fuel taxation (Kågeson, 2001,  and Proost, 2008). Traffic-re­

lated costs could be internalised by road tolls or kilometre charging. By 

reducing the demand for road transport services they would indirectly 

lower CO2 emissions. They would not, on the other hand, provide any 

incentive to improve vehicle fuel efficiency. 

Emissions trading under present conditions 

However, the ideal conditions outlined above would not prevail if the 

EU unilaterally extended its emissions trading system to include the 

transport sector. As was pointed out above, this would most probably 

lead to a more rapid rise in the price of emission allowances than would 

have been the case if the sectors covered by the system had remained 

unchanged. Under these circumstances, it would be difficult to abolish 

fuel taxation as part of the transition to a system based on emissions 
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trading. The abolition of fuel taxes would further increase the dem and 

for emission allowances in the transport sector which would lead to 

higher prices. 

It is therefore highly likely that the EU, while waiting for the rest of 

the industrialised world to adopt cap-and-trade schemes similar to the 

EU ETS, will have to employ a hybrid solution in the road transport 

sector comprising fuel taxation and emissions trading. All estimates 

made in later chapters assume the retention of the present system of 

fuel taxation. This also applies in the case where road transport fuel 

consumption is included in the EU ETS. However the cost of reaching 

the common reduction target will be higher with this type of solution 

than would have been the case if the same rules could have been applied 

across all sectors. 

Benefits and costs of supplementary policy measures 

The compulsory requirement on suppliers to provide biofuels, equiva­

lent to at least IO per cent of demand, is a measure that will further 

damp en demand for fossil fuels in the transport sector. The same is true 

for legislation that forces manufacturers of energy-consuming prod­

ucts, such as cars, to make their products more energy-efficient. Rules 

of this type already exist for refrigerators and deep freezers, and the 

Commission has now proposed mandatory baselines for CO
2 

emis­

sions from new passenger cars (European Commission, 2007a) . 

Regulating the fuel efficiency of new cars and making a certain use 

of biofuels compulsory may however raise the costs of reaching climate 

targets.This would be the case if the requirements were too stringent or 

if the methods employed in reaching the biofuel target led to high levels 

of greenhouse gas emissions in a life cycle perspective. 5 It is, however, 

natura! that the marginal costs for meeting these supplementary re­

quirements exceed the costs of reaching the Community's short-term 

goals as the objective is to prepare industry and markets for solutions 

that will most likely be necessary for reaching longer-term commit­

ments. Yet there are good grounds to be aware of the risk that these 

policy tools may be devis ed in a manner that also gives rise to misalloca­

tion of resources in the long run. 

5 Life cycle ref ers to emissions from production to use (well-to-wheel). 
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3 .  Greenhouse gas emissions from 

aviation 

The aviation industry's share oftravel in Europe is expanding rapidly. 
In 2004, it accounted for 8 per cent of passenger kilometres in EU 2 5. 
Its share offreight transport, measured in tonne kilometres, is however 
minimal ( o . 1  per cent) . 

Domestic airtravelinEU 2 7 accountedfor 2.  7 percentofthetransport 
sector's CO2 emissions in 2005. Between 1990 and 2005, the volume of 
these emissions increased by 40 per cent. Emissions from aviation fuel 
purchased in the EU2 5 for use on international routes amounted to 
123 Mt (approx 5 times larger than domestic aviation) . Since 1990 the 
volume ofthese emissions has almost doubled. 

According to a forecast by the International CivilAviation Organisa­
tion (ICAO), the aviation industry is expected to grow at an annual rate 
of just under 5 per cent over the period to 2020. The comparable figure 
for Europe is slightly in excess of 4 per cent per annum. 

Technological development and larger aircraft have, according to 
ICAO, reduced average global fuel consumption per seat kilometre by 
1. 8 per cent per year during recent decades. Given an expected annual 
global increase in the number of air passengers of around 5 per cent6

, 

a similar rate of decrease in aircraft fuel consumption, more direct air 
routes and improvements in flight control, total fuel consumption in 
the commercial aviation sector is expected to increase by almost 3 per 
cent per annum. This would be equivalent to an approximate doubling 
ofCO2 emissions between 200 5 and 2030. 

As mentioned above, the commitments made by industrial nations 
under the Kyoto protocol only apply to domestic flights. From an EU 
perspective, this means that CO2 emissions from flights between air­
ports in different member states and from flights to non-EU countries 

6 And unchanged seat occupancy. 
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are excluded from the commitment undertaken by the Community. 
The Kyoto protocol (Article 2.2) recommends that Annex l coun­
tries should develop measures to deal with greenhouse gas emissions 
through ICAO which is the UN organisation responsible for aviation. 
However, the members ofICAO have been unable to reach agreement 
on the measures to be adopted which has led the EU to take unilateral 
action. 

At a global level, aviation accounts for more than 2 per cent of CO2 
emissions as well as substantial emissions of other greenhouse gases. 

The inclusion of air transport in EU ETS 

In a proposed directive, the European Commission (2006a) suggests 
that CO2 emissions from civil aviation should be included in the EU 
ETS. The directive would cover emissions from flights within the EU 
from 2orr  and all flights to and from airports in other countries from 
2012. The latter has led to a conflict with countries such as the United 
States, China and Australia. In their view, the EU does not have the 
right to include third-country airlines that operate flights to and from 
non-EU countries without mutual agreement. 

According to the proposed directive, emissions trading would be 
limited to aircraft ha ving a maximum departure weight of 5. 7 tonnes or 
more. The flights covered by the scheme are likely to be allocated emis­
sion allowances equivalent to average sectoral emissions between 2004 
and 2006 which will serve as the basis for the legal cap for emissions. 
At least <luring an introductory period, most of these permits will be 
allocated free of charge. 

Airlines will be grant ed limited opportunities to make use of emission 
credits (CER and ERU) from the project-based flexible mechanisms 
(CDM andJI) . In view ofthe expected growth ofthe aviation industry 
and the difficulties of replacing fossil fuels in air transport, the aviation 
industry is expected to become a net purchaser of emission allowances. 
Assuming an annual growth in fuel consumption of the order of 3 per 
cent, the industry's demand for emission allowances could be expected 
to be 2 3 per cent higher than 200 5  emission leve Is as early as 2012. 
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Effects on prices and demand 

As a result of higher oil prices, the cost of aviation fuel has more than 
doubled since 2002. By September 2007 it had reached 0.38 euro per 
litre. An emission price of 20 euro per tonne CO2 is equivalent to 0.052 

euro per litre fuel. This represents a price increase of 13. 7 per cent. At 
present (September 2007), fuel accounts for approximately 17 per cent 
of the costs of regular flights of around 1,500 kilometres. Accordingly 
the price of an average medium-haul flight would at 20 euro per tonne 
increase by about 2-4 per cent. The doubling of emission prices to 40 

euro per tonne CO 2 would increase the cost of air travel by roughly 5 per 
cent. Budget airlines would be subject to higher percentage increase in 
costs since their cost structure differs from that of traditional airlines. 
Fuel costs for Ryanair, EasyJet and Air Berlin account for 39, 27 and 22 

per cent respectively of their total costs. 
The Commission's proposal is supported by the European Parlia­

ment although it argues in favour of an allocation of emission allow­
ances equivalent to 90 per cent of emission levels in 2004-2006 and 
that a quarter of these allowances should be auctioned. According to 
the Parliament, flights within the EU as well as all flights to and from air­
ports in other countries should be subject to the EU ETS from 2011.  

Effect on technological development, 

energy efficiency etc. 

The limited effect of emissions trading on airline fuel costs, at least in 
the short run, does not mean that it lacks importance as an incentive 
to greater efficiency. Only part of the technological potential for rais­
ing efficiency is economically available at each level of fuel prices. The 
effect on fuel prices from emissions trading will increase the scope for 
energy efficiency. However, the effect of a moderately high price level 
will be limited in comparison with the unpredictable fluctuations in the 
price of crude oil. 
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4 .  Greenhouse gas emissions from 

shipping 

The actual volume offuel used in international shipping is not known. 
Depending on the approach adopted (bottom-up ortop-down) and the 
assumptions made, different experts arrive at widely varying estimates. 
For 2001, these estimates ranged from 428 to 913 Mt. According to a 
new assessment carried on behalf of the International Maritime Or­
ganisation (IMO), annual global CO2 emissions may now have reached 
1 , 120 Mt (IMO BLG, 2007). On the basis ofthese estimates, emissions 
would appear to be in the order of 2-4 per cent of the global emissions 
ofCO2 • 

Shipping accounts for 39 per cent of freight transport within EU25 
( excluding transport on lakes and canals) and just over one per cent of 

passenger transport. 

International shipping is growing rapidly and it is usually assumed 

that the demand for fuel will double within 25-30 years (Corbett et al, 
2007, Eyring et al, 2005). lncreased operation speeds appear to offset 
the efficiency gains from improvements in hulls, engines and propel­
lers. 

CO2 emissions from international shipping are not part of the green­
house gas emissions reported by individual countries. Under the Kyoto 
protocol,Annex I countries are requested to cooperate with the IMO in 
reducing emissions. Like ICAO, the IMO has, however, been unable to 

reach agreement with the parties on measures to be adopted. 

The EU has presented the IMO with an ultimatum, threatening uni­

lateral action directed at the emissions of international shipping, un­

less the IMO decides on the introduction of a regulatory framework 
by 2009. Both the Council of Ministers and the European Parliament 
have, in princip le, given their support to the inclusion of CO2 emissions 
from international shipping in the EU ETS. The Commission, how­
ever, is currently investigating the feasibility of different legal measures, 
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among them integrating shipping in the EU ETS, a mandatory differ­
entiation ofport dues, and an obligatory use ofthe IMO's CO

2 index. 7 

Emissions trading 

Several studies have looked into the possibility of issuing emission al­
lowances to shipping within the framework of a global emissions trad­
ing scheme. The analyses indicate difficulties in finding an allocation 
model that would not give rise to substantial problems regarding ad­
ministration, monitoring and the risk of distorting market competi­
tion. A number of different alternatives have been discussed such as 
flag state, the country where the fuel is purchased or where the vessel 
is owned or where the operator is located, the country from which the 
vessel sails or to which it is due to arrive and the country of destination 
for its passengers and goods. The only type of allocation that does not 
give rise to such problems is non-allocation, which means that the ship­
ping sector's emission allowances are auctioned and/or the industry is 
required to purchase credits in existing emission markets. However, 
the question remains regarding who would be responsible for submit­
ting allowances equivalent to actual emissions (CE, 2006 and CE et al, 
2006) . 

Norwegian proposal in the IMO 

In the spring of 2007, N orway proposed that the IMO should introduce 
a system whereby a cap would be placed on the CO2 emissions ofinter­
national shipping at the same time as a charge would be levied on vessel 
emissions (IMO MEPC, 2007) .Accordingto the proposal, the revenue 
would be used for: 
• grams to measures undertaken to reduce vessel emissions of CO2; 

• purchasing emission allowances on the international market in or­
der to balance the total CO2 emissions from international shipping 
against the cap; 

• contributing to climate change mitigation in developing countries. 

7 A method for calculating emissions per tonne kilometre that could potentially be used as a legal 

bench-mark. 
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The monitoring of charges could be carried out at a number of selected 
ports where vessels would be requested on arrival to verify their pur­
chase and consumption of fuel together with details of their itinerary. 
The Norwegian proposal may be viewed as a variant of cap-and-trade. 

Maritime Emissions Trading Scheme 

Commissioned by the Federal German Environment Agency (UBA), 
Kågeson (2007b) analysed the feasibility oflinking the CO2 emissions 
from international shipping to the EU ETS. He proposes that respon­
sibility for emission allowances within a Maritime Emission Trading 
Scheme (METS) should rest with the ship itself despite the fact that 
a vessel is not a legal entity. The proposal is to tie the permission for a 
ship to call at a port to the vessel's participation in a scheme for emis­
sions trading under a common cap. Non-participating ships, there­
fore, would not be allowed to call voluntarily and to load/unload at 
participating ports. The person or organisation delivering the allow­
ances could be the owner, the operator, the charterer, the ship's master 
or someone else. Change offlag state or ownership would not alter the 
liability ofthe ship. 

Ships would be liable for emissions from fuel bunkered since they last 
called at a participating port, albeit never for a period longer than a few 
months. This means that the return voyages of ships involved in inter­
continental traffic would be covered and shipping operators would not 
gain anything by calling at ports in the vicinity ofthe European Union. 

The existing system of mandatory bunkering delivery notes would be 
used to verify the consumption ofbunker fuel. According to MARPOL 
Annex VI, these notes are compulsory for all vessels above 400 GT. 

The report proposes that the initial allocation of emission allowances 
should be made by auction arranged by the EU or, if the system received 
global acceptance, by the IMO. If the IMO was however unable to es­
tablish the trading scheme, it could be introduced unilaterally by the 
EU at the same time as other countries were invited to participate. The 
involvement of climate-conscious American states such as California, 
Oregon and Washington together with British Colombia in Canada 
would mean in practice that the majority of intercontinental shipping 
would be covered by the system together with coastal shipping in Eu­
rope and along the west coast of America. 
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The absence ofreliable information on the amount ofmaritime fuel 
consumed complicates the introduction of an emissions trading system 
for international shipping. According to the report, one way of circum­
venting the problem would be to introduce a trial year <luring which 
ships would register their fuel consumption without any obligation to 
submit emission allowances.The earliest possible date for the introduc­
tion of METS would be 2 0 1 2  or 201 3, and the cap for shipping emis­
sions could be based, as in the case with aviation, on the approximate 
levels for 2005. The linking ofthe system to EU ETS provides vessels 
with the opportunity to purchase emission allowances from land-based 
installations as well as from the other flexible mechanisms (CDM and 
JI) . It is in other words an open system. 

The proceeds from auctioning the allowances could be recycled to 
the shipping sector orused for some other purpose. For instance, part of 
the revenues could be used to provide grants for investments in energy­
saving technology in existing and new vessels or to give a fixed annual 
premium to all ships that make active use ofthe IMO's CO2 index. 8To 
the extent that proceeds cannot be wisely spent on grants, the revenues 
could be returned to the participating shipowners, for instance, in rela­
tion to the number ofGT kilometers sailed.When the Member States 
of the European Union begin to auction an increasing portion of the 
allowances to land-based sources, the amount of money recycled to the 
shipowners could gradually diminish. 

The impact of the scheme on individual vessels would depend on 
their fuel consumption and the percentage fuel has of total costs. Fuel 
accounts for between 20 and 60 per cent of shipping costs (Corbett, 
2006) . This wide range is due to differences between ships with respect 
to speed, age and manning costs. Older ships that have low capita! and 
manning costs are to be found at the upper end of the range. Assuming 
an emission price of 20 euro per tonne CO,, the cost of acquiring an 
allowance would be equivalent to a supplement of about 19 per cent on 
the present market price ofhigh sulphur bunker oil. 

From a legal standpoint, there are no obstacles thatwould prevent the 
EU from demanding the participation of the shipping sector in anemis­
sions trading scheme as a precondition fora  ship being allowed to call at 
a port of a participating country. As port states, member countries are 

8 The index is used to assess the impact of different policy measures on fuel consumption. 
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entitled to make such demands without coming into conflict with the 
United Nations Convention on the Law ofthe Sea (UNCLOS). The 
fäet that the United States has on several occasions used this principle 
to impose unilateral demands on ships visiting its ports would make it 
difficult for the super power to protest. However, the scheme would not 
apply to ships travelling through European waters on their way to ports 
in non-participating countries. The EU would have to respect the right 
ofinnocent passage (UNCLOSArticle 24) .  
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5 .  Climate change and rail transport 

In Europe, rail accounts for ro per cent of goods transport and 6 per 
cent of passenger transport. Approximately two thirds of rail transport 
is electrified. According to the UIC, energy consumption in the rail in­
d ustry in 200 5 amounted to around two million tonnes diesel ( 2 3 TWh) 
and 42TWh electricity. 

Climate change and electrified rail transport 

Since emissions from fossil-fuel-fired power stations are covered by 
the EU ETS, the price of the electricity consumed by rail transport is 
affected by the cost to the trading sector of remaining within the cap. 
In a deregulated market, power generators try to pass on the marginal 
cost of production to all customers, and production in coal fired power 
stations is generally used to meet increased demand. The marginal cost 
also affects consumers who purchase electricity from hydra and nu­
clear sources. 

The extent to which electricity prices <luring the EU ETS trial pe­
riod in 2005-2007 affected rail transport is uncertain. As a result of the 
greater price stability expected <luring the Kyoto period (2008-2012), 
rail operators who purchase electricity in deregulated markets will feel 
the impact of higher marginal costs within a few years. At an emission 
price of 20 euro per tonne CO2, the cost of electricity will rise by up to 
1. 6 euro cents per kWh. This is equivalent to 30 per cent of the cost of 
electricity in the Swedish rail sector (including the industry's cost of 
operating its own distribution network) (Banverket, 2006) .  

Climate change and diesel rail transport 

CO2 emissions from diesel locomotives in 2005 amounted to 8 Mt in 
EU27. 
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6 .  CO2 emissions of road transport 

Road transport is  the principal form of transport in all European coun­

tries. Road vehicles account for 44 per cent of freight transport and 

84 per cent of motorised passenger transport. Emissions of CO2 from 

road transport in 2005 amounted to 893 million tonnes in EU 2 7 which 

represented an increase of 29 per cent compared to 1990. Assuming a 

business-as-usual scenario, this figure is expected to rise by 50 per cent 

over the entire period 1990-2020. 

Prospects for alternative transport fuels 

Biodiesel and ethanol accounted for 1.6 and 0-4 per cent of the Euro­

pean markets for diesel and petrol in 2005 (European Commission, 

2006b). The European Commission (2008e) proposes that by 2020 

biofuel should make up at least 10 per cent of total motor vehicle fuel 

consumption. This goal indicates that a significant share of total bioen­

ergy will be directed to the transport sector despite the fact that carbon 

emissions could be reduced several times more efficiently by utilising 

bioenergy in heat and power production (CE, 2003, Aebiom, 2007, 

JRC, 2007, EEA, 2008). This is attributable to the lower conversion 

loss when one avoids conversion from solid to liquid fuel and to the 

partial substitution of biomass for coal and lignite in heat and power 

production. Coal and lignite give rise to higher CO2 emissions per unit 

of energy than petroleum products.  

Bioenergy production in EU27 in 2000 was equivalent to 65 Mtoe 

(for all sectors) . According to a high renewable case scenario, produced 

for the European Commission (2006c), bioenergy and waste may sup­

plythe equivalent of I43 Mtoe in 2010, rising to 254 Mtoe and 305 Mtoe 

by 2020 and 2030 respectively. By way of comparison, the consump­

tion of petroleum products in the EU in 2005 was 666 Mtoe of which 

298 Mtoe was used for other purposes than transport. The equivalent 

estimates in a business-as-usual scenario for 2030 are 61 o Mtoe and 188 



Mtoe respectively (European Commission (2006d) . 

In a not yet officially published working paper, the Commission's 

Joint Research Centre GRC, 2007) concludes that the limited bioener­

gy potential is best utilised in heat and electricity generation and that the 

welfare loss caused by imposing a IO per cent biofuel target is between 

33 and 65 billion euro (discounted present value) within an 80 per cent 

probability. The report also voices cancerns over the risk of indirect 

negative effects on land use from enforcing the target. Environmental 

audit committees and governmental advisory bodies in Germany, the 

N etherlands and the United Kingdom have expressed similar cancerns 

and called for a moratorium on biofuel targets until robust sustainabil­

ity standards are enforced. 

In addition to replacing diesel and petrol by renewable fuels, CO2 

emissions in road transport may be cut by a more optimal use of fossil 

fuels. Although diesel has a higher carbon content per unit of energy 

than petrol, the approximately 2 5 per centhigherfuel efficiency of diesel 

compared to petrol engines means that a shift to diesel results in lower 

carbon emissions. At the same time, a growing imbalance between the 

demand for petrol and for diesel would create problems. Heavy trans­

port and machinery largely operate on diesel, while the market share 

of new passenger cars running on diesel is now above 50 per cent. As 

a result, Europe imports diesel fuel from the USA and exports petrol. 

A higher leve! of demand for diesel in Europe and/or an increased use 

of diesel in N orth America would worsen this imbalance and raise the 

need for investment in order to increase the production of diesel fuel in 

European refineries. This is technically feasible but will require higher 

levels of process energy. 

A shift to natura! gas is another area of potential expansion. N atura! 

gas contains approximately 25 per cent less carbon per unit of energy 

than oil. Gas is primarily used in otto engines as a substitute for petrol 

although it is also possible to use a mixture of approximately three­

quarters natura! gas or biogas and a quarter diesel in diesel engines (as 

yet only in trucks and buses) . This allows the combination of the more 

efficient diesel engine and the use of a low-carbon fuel.The potential for 

expansion is considerable since natura! gas is distributed bypipelines in 

!arge parts ofEurope while LN G provides opportunities for areas that 

lack a gas infrastructure. 
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Potential for higher levels of energy efficiency 

The potential for reductions in fuel consumption in new passenger cars 
is generally considered to be large or even massive. By 2020, reductions 
of 40-45 per cent in EU 27 could be possible even without making use of 
plug-in versions of electric-hybrids (Kågeson, 2007a) . 9 By this date, ac­
cording to a preliminary assessment by the European Commission, an 
average CO2 emissions figure of 95 g/km could be feasible in new cars. 
In the view ofthe European Parliament's environmental committee, an 
average emission of75 g/km is a realistic target for 202 5. 

Current policy instruments in Europe 

The taxation of diesel fuel and petrol curtails fuel consumption in road 
transport. The EU has agreed on the relatively low minimum tax rates 
of 302 and 359 euro per 1,000 litres for respectively diesel and petrol. 
Agreement has also been reached to raise the minimum tax rate for 
diesel fuel to 330 euro per 1,000 litres by 2010. In the springof2007, the 
Commission proposed that the minimum tax rate for diesel should be 
increased to the current minimum tax rate for petrol by 2012 and that 
the minimum tax rates for both fuels should subsequently be raised to 
380 euro by 2014. This proposal, however, has still not been discussed 
in the Council. The duty on diesel fuel currently ranges from 2 45 to 
807 euro per roo litres in member states. The corresponding range for 
petrol taxation is from 300 to 760 euro. 

9The Swedish motor industry's branch organisation, Bil Sweden, arrives at more or less the same 

estimate for new cars in Sweden although its figures are based on the higher initial emission value 

for the Swedish vehicle fleet compared to that of EU 2 7. 



7.  Participation of road transport in 

the EU ETS 

The possible participation of the road transport sector in EU ETS has 
been extensively analysed in a number of reports. 

Road transport is a probable net purchaser 

Several studies point out that road transport may be expected to be­

come a net buyer of emission allowances in a common trading system. 
(Hochenstein et al, 2002 ' 0

, Öka-institut, 2002, Bergmann et al, 2005, 

Kågeson, 2001 and 2004, Holmgren et al, 2006, Swedish Energy Agen­
cy and the Swedish Environmental Protection Agency, 2006) . This 
conclusion is based on the relatively limited effect the trading scheme 
would have on prices compared to existing levels of fuel taxation for road 
transport. The participation of road transport in the emissions trading 

system therefore cannot, in itself, be expected to lead to major changes 

in the sector's fuel consumption and CO2 emissions.An emission price 
of 30 euro per tonne CO2 would raise the price of diesel fuel and petrol 
(excludingVAT) by 7.8 and 6.9 euro cents per litre respectively. If exist­
ing fuel taxes were abolished or reduced in conjunction with entry to 

the EU ETS, CO2 emissions could actually increase (Kågeson, 2001 

and 2004, Holmgren et al, 2006) . 

N one of the studies have carried out detailed ana lyses of marginal 
costs and the scope for reducing emissions in the various sectors. Sijm 
et al (2002) 1 1  and Holmgren et al (2006), however, do present some 

cost estimates and generalised marginal cost curves for different sec­

tors in support of their conclusion that marginal cost and willingness to 

pay is higher in the transport sector. Kågeson (200 1 )  ref ers to an earlier 

study by Capros and Mantzos (2000) who concluded that a trading 

1 0  See Profu (2007). 
1 1  See Profu (2007). 
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scheme covering all emissions in EU15 could be expected to generate 
an emissions price of around 33 euro per tonne <luring the Kyoto peri­
od, i.e. about 10 euro above the current market price. An analysis ofthe 
scope for reducing emissions in EU27, possibly in combination with a 
growing use of emission credits from CDM projects, could naturally 
produce different results. 

CE Delft has recently produced an attempt to calculate the effect on 
carbon prices from the incorporation of the transport sector into the 
EU ETS. Based on conservative assumptions and a crude oil price of 
35 euro per barrel, the team finds that the sector's participation would 
raise the price for achieving a 22 per cent reduction in 2020 from 50 to 
65 euro per ton CO2 in a case where half of the reduction effort was cov­
ered by credits from CDM projects. However, for the first reduction of 
180 Mt in each sector (the current ETS and the transport sector), there 
is no large difference in abatement cost, and it diminishes even further 
when the oil price is assumed to be 60 euro per barrel. According to the 
report, the EU ETS carbon price would decrease if policies were put in 
place to promote fuel-efficient cars and market implementation of fuels 
with low CO2 emissions (Blom et al, 2008) .  

The European Commission has not yet presented any analysis of 
the issue and says, in its proposal for a revision ofthe current emissions 
trading directive, that road transport should not en ter the EU ETS dur­
ing its third phase (2013-2020) . 

High transaction costs? 

One potential argument for not wanting the transport sector to join the 
EU ETS is fear ofhigh administrative expenses and transaction costs. 
For this reason, the LIFE project LETS (2006) and Wartmann et al 
(2006) give low priority to the inclusion ofthe transport sector inta an 
enlarged trading scheme. LETS, however, admits that the adoption of 
an upstream approach could lower costs (se below) . 

Effects on industries subject to competition 

Same studies underline that the transport sector's willingness to pay 
would ex ert upward pressure on the price of emission allowances which 
could create problems for industries subject to global competition, es-
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pecially electricity-intensive production. (Kågeson, 2004, Holmgren 
et al, 2006, Energimyndigheten and Naturvårdsverket, 2006) . Klo ost­
er et al (2006) draw attention to the risk that in an emissions trading 
scheme covering all sectors, fear ofhurting industries under competi­
tive pressures may cause political decision-makers to set a higher cap 
than they would otherwise have done and thereby adopt a less ambi­
tious stance for climate policy. 

The actual transfer of resources between different sectors is not just 
related to the cost structures of individual companies but is also de­
pendent on the volume of emission allowances allocated to energy-in­
tensive installations that are subject to global competition. Bergmann 
et al (2005) emphasise that emission allowances could be distributed 
by auction to the transport sector while retaining a free allocation for 
stationary sources. If decision-makers wish to protect industry, they 
can choose to be generous in their allocation of free emission allow­
ances. However, they will not be able to prevent the marginal price 
effect on energy-intensive production, and under the current scheme, 
companies using !arge amounts of electricity do not receive any form 
of compensation. 

The allocation of liability 

There appears to be almost complete unanimity in the existing litera­
ture in favour of auctioning as the most suitable method for the ini­
tial distribution of emission allowances in the transport sector and to 
use the so called "upstream" approach for allocating responsibility. 1 2  

These two issues are inter-related. An upstream approach means that 
fuel suppliers are compelled to take responsibility for the procurement 
of emission allowances equivalent to the emissions arising from the 
combustion ofthe fuel that they sell. 

However, the current emissions trading scheme uses a "downstream" 
approach. Here final users are responsible for emissions. However, this 
approach would be administratively difficult to apply to road transport 
since it would mean that 1 56 million owners of 2 2 1  million vehicles 

1 2  The McCain-Lieberman proposal presented in the American Congress regarding a federal 
trading system that would include the transport sector, recommended free allocation of allow­
ances (at emission levels prevailing in 2000) despite the adoption of an upstream distribution of 
responsibility. 
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would each be required to hold emission allowances corresponding 
to their fuel purchases (Energimyndigheten and Naturvårdsverket, 
2006) .  It is notable in this context that the Commission in its proposal 
for the revision of the trading directive suggests that small installations 
should be given a chance to depart from the scheme because of high 
transaction costs (per tonne COJ.  

In  order to minimise administrative costs and facilitate monitoring, 
the liability for transport fuels may be placed either with the firms im­
porting or refining fuel for each individual member state's market or 
with the owners of depots from which the fuel is delivered to end-users. 
In the former case, it interfaces with the businesses from which national 
energy statistics are collected while in the latter, it coincides with the 
point of taxation of natura! gas, heating oil and fuel. 

Information is available in Sweden on the number of companies that 
would be covered by the upstream approach. In 2004, according to the 
Swedish Petroleum Institute, seven companies supplied fuel to Swed­
ish depots for petrol, diesel, heating oil and liquefied petroleum gas. 
These companies were responsible for all petrol supplies to the Swed­
ish market and 97-98 per cent of the deliveries ofheating oil and diesel. 
A further two companies would be involved if domestic consumption 
of aviation fuel were to be included in the emissions trading scheme. 
According to the Swedish Gas Association, one company accounts for 
all natura! gas imported into Sweden. Hence a total of ten companies 
would be involved at present if responsibility was located at the import­
ing and refining stages for natura! gas, petrol, LPG and oil (Kågeson 
2004) .  

A potentially much larger number of companies and organisations 
would be covered if the liability was placed at the interface with energy 
taxation. According to the Swedish Tax Board, there were 34 authorised 
companies that had petrol depots in Sweden in 2004 and a further 235 
that were authorised to store oil, mineral oil and LPG. Only one compa­
ny in the former group is liable for emissions from an installation under 
the current trading scheme. However in the latter group, 138 companies 
(59 per cent) are already subject to the EU ETS (Kågeson 2004) .  

In 2004, according to the Swedish Gas Association, there were seven 
companies that supplied natura! gas to small-scale users in Sweden. 
With one exception, all ofthese companies have plants covered by the 
current EU ETS. 
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Uncertainty surrounds the number of energy companies and fuel 
depots in other EU countries. However, according to Department for 
Transport (2007), 20 firms account for more than 90 per cent of all 
deliveries in the UK. Thus it is unlikely that the number of energy com­
panies involved would increase to any great extent in relation to the size 
of the population of the member state. However, the number of fuel 
depots is much more likely to reflect population size. 

If an upstream approach is adopted, it would seem essential to extend 
the EU ETS to include all fossil energyuse ratherthan just the transport 
sector's emissions alone as the very same energy companies also pro­
vide heating fuel and energy to small industrial plants. 

The use of an upstream method would almost certainly rule out 
granting fuel suppliers free emission allowances since that would pro­
vide them with windfall profits at the expense of taxpayers and consum­
ers. Auctioning allowances appears to be the natura! choice. 

Department for Transport (2007) rejects a downstream allocation 
on the grounds that transactions costs would increase and that the dif­
ference to an upstream allocation would be small anyway as oil compa­
nies could be expected to offer to purchase and submit allowances that 
match the quantities of fuel bought by their customers. 

Avoiding double-counting 

The trading sector includes energy consumed in industrial boilers and 
combustion processes using heating oil and natura! gas. A widening of 
the trading sector to cover fuel supplied to other sectors runs the risk 
of double-counting energy consumed in installations that are already 
part of the trading sector.The problem arises because the liability in the 
current trading sector is located downstream while the Community 
for practical reasons is bound to adopt an upstream approach for all 
other sectors. This problem arises irrespective of whether or not the 
liability is imposed at the import stage or at the interface with energy 
taxation. 

The problem of double-counting may be solved by requiring energy 
suppliers to report to the relevant authority, the actual amounts offuel 
sold to installations covered by upstream and downstream liability. Al­
ternatively, the supplier may present documentation for total energy 
deliveries as a basis for reimbursement from the registering authority 
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for emissions that would otherwise have been covered twice. In this 
context, transport fuels do not present any difficulties since they are 
never part of the liability for emissions under the present EU ETS. 
Reimbursement already occurs in the eon text of energy taxation, for 
instance in relation to transport fuel used in agriculture and forestry 
(Kågeson 2004) .  

Effects on technological development in the road 
transport sector 

The possible effects of the choice between emissions trading and higher 
road fuel taxation on technological development in the road transport 
sector are examined in a number of studies. According to Holmgren et 
al (2006) and Klooster et al (2006) ,  a general emissions trading scheme 
would lead to a lower price for road fuel than would be the case in a sys­
tem where road transport had its own cap and was forbidden to trade 
with companies in other sectors. They worry that the lower price will 
provide limited incentive for the technological improvement that will 
be needed in the longer term. Kågeson (2007c) recommends that the 
participation of the road transport sector in the EU ETS should be sup­
plemented by policy tools designed to make the motor vehicle industry 
reduce the specific fuel consumption of new cars. This will be necessary 
as part of the preparations for more long-term climate commitments 
when the transport sector may be expected to make a greater contribu­
tion than is currently the case. 

Koch et al (2005) and Pädam and Johansson (2006) discuss the op­
tion oflinking a system of certificated targets (baseline and credits) for 
C02 emissions from new cars with the ETS by recalculating emissions 
per kilometre in terms of emissions arising over the entire life of the car, 
given certain assumptions on annual mileage and emissions in actual 
traffic. However, the authors conclude that the disadvantages ofthese 
arrangements are greater than the potential benefits. Ellerman et al 
(2006), however, argue that this type of system would be more cost effi­
cient than a combination of emission trading based on actual emissions 
and specific emission limits for new vehicles. Kågeson (2007c) objects 
to their proposal on the grounds that it provides a poor relationship 
with actual emissions that vary according to driving pattern and traffic 
conditions. Moreover the average price of emission allowances during 
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the expected maximum 20-year life of the vehicle may be expected to be 
higher than in the year when the car was first registered. 

Advantages of a common emissions trading scheme 

As has been seen above, the extension ofthe EU ETS to take account 
of road transport emissions would necessitate the parallel inclusion of 
CO2 emissions from other external sectors. In addition to achieving a 
cost efficient reduction of carbon emissions, the use of a common cap 
would guarantee that the EU is able to attain its reduction target for 
2020. 

A common emissions trading scheme would offer the opportunity to 
harmonise the allocation principles at the Community level. The EU 
would thereby be able to avoid complicated decisions regarding future 
discussion of appropriate distributions of the burden to be shared be­
tween member states. Under such a scheme the revenues from auction­
ing emission allowances could be distributed between countries on the 
basis oftheir share ofCommunity population orin any other way that is 
deemed as fair and able to receive wide acceptance and support. 
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8 .  If road transport is not subject to 

emissions trading 

The carbon emissions of road transport will have to be dealt with in oth­
erways ifthe sectorremains outside the ETS.The policy instruments to 
be considered are those that would stimulate energy efficiency, a shift 
to fuels with a lower fossilised carbon content, and a reduction in the 
demand for transport services (possibly combined with measures to 
promote a shift from road transport to other modes) . Ultimately, Euro­
pean governments will have to rely on higher fuel taxes to keep demand 
at a sufficiently low level. 

The difficulty of the task will above all depend on the level offuture 
commitments undertaken by Europe and the scope given to emissions 
trading.The European Commission (2008a) proposes a European cap 
for the trading sectors in EU 2 7 and a linear reduction af ter 20 I o leading 
to a maximum permissible emission of 1,720 Mt CO2 in 2020. This is 
equivalent to a 17.4 per cent cut compared with the annual allocation 
during phase 2 (2,083 Mt) and a reduction of21 per cent between 2005 
and 2020. 

The Commission limits its proposal for an extension ofthe EU ETS 
toa few additional industrial processes and greenhouse gases otherthan 
CO2 • 

1 3  According to the proposal, the responsibility for greenhouse 
gases emitted from road transport, non-energy-intensive industries, 
agriculture and forestry, public and private services, and small-scale 
heating of buildings will remain with the individual member states. 
The Commission (2008b) has presented a proposal for how to allocate 
among member states the burden of reducing emissions from the non­
trading sectors. The average commitment is set at a IO per cent reduc­
tion and the proposed limits for individual countries fall in the range of 

1 3  The greenhouse gases from these additional types of installation will be given an extra emission 
volume in addition to the r,720 Mt cap. 



-20 to +20 per cent compared to 200 5 levels. 
It is conceivable that the CO2 emissions from domestic aviation and 

shipping may be added to the EU ETS if the Community decides to 
include emissions from international aviation and shipping. 

Acting together? 

The EU could contemplate the introduction of a common cap for the 
emissions of the non-trading sectors instead of enforcing a separate 
limit on each member state. However, a fair distribution of the costs 
would be dependent on the parallel harmonisation of energy taxes and 
that the Community rather than member states would purchase reduc­
tion credits from the project-based mechanisms to the extent needed. 
This type of solution is not particularly realistic since the Treaty re­
quires unanimity on all decisions on tax levels, and several countries are 
unable to accept such decisions on the ground that decision-making 
in this area should as a matter of princip le not be done at Community 
Level. 

Continuing responsibility of individual member 
states 

In the absence of joint action, the Community will have to continue to 
negotiate on a fair distribution of costs. Since emissions from electric­
ity production and district heating are covered by the trading scheme, 
the responsibility of member states will be limited to fossil fuel used 
for small-scale heating, certain industrial processes that do not require 
!arge amounts of energy and to fuel for vehicles and machinery. They 
will also have to take on emissions of greenhouse gases other than CO2 
to the extent that these are not covered by the EU ETS. 

An obvious risk associated with continuing to delegate responsibil­
ity for the emissions of the non-trading sector to individual member 
states is that the burden-sharing process will result in decisions that 
lead to marked variations among countries with respect to the marginal 
abatement cost. Klepper and Peterson (2006) show that the implicit 
tax required to meet the Kyoto objective in the absence of purchases 
ofCER and ERU varies between 5 and 60 euro per ton CO2 in EU15. 
The Community has undoubtedly learned a lot from its first round of 
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burden-sharing decisions, and the Commission has done its best to 
achieve a fair allocation of responsibility in its proposals for the post-
2012 regime. Nevertheless, substantial variations in the energy and fuel 
taxes that member states must adopt to meet their commitments can­
not be ruled out. Tax rates for transport fuels may increasingly tend to 
diverge which may be considered unjust and is likely to lead to a growth 
in "petrol tourism".  

The extent to which fuel taxes will have to be raised depends not just 
on the distribution of costs between tradingandnon-tradingsectors but 
on a range offactors ofwhich the following are the most important: 
• rate of economic growth; 
• movements in oil prices and dollar exchange rate; 
• changes in the housing stock and vehicle fleet; 
• rate ofimprovement in energy efficiency in the non-trading sectors; 
• use ofbiomass and solar energy in the non-trading sectors; 
• distribution of transport services between different modes of trans­

port; 
• role of physical and urban planning; 
• volume of other greenhouse gas emissions (not covered by the EU 

ETS); 
• opportunities available to national governments to compensate for 

excess emissions by purchase ofreduction credits from the project­
based mechanisms. 

Use ofbiomass 

The use ofbiomass will give rise to competition. From a climate per­
spective, heat and power production make the most efficient use of 
Europe's limited bioenergy resources. This applies to both !arge scale 
plants that are covered by the emissions trading scheme and small scale 
incinerators that are able to convert from coke and oil to wood chips or 
pellets. Ifthe road transport sector's compulsory quota for biofuel is set 
at a leve! where distribution companies are unable to meet their com­
mitments by importing from other continents (e.g. sugar cane etha­
nol), they will have to compete with the heating sector for European 
resources. As a result of the conversion los ses that arise in the produc­
tion ofliquid and gaseous biofuel, biomass will be unable to replace the 
same volume of oil and coal as it could have done in the heating sector. 



When less biofuel is available for use in small-scale hearing, the burden 
increases on road transport and other parts of the non-trading sector. 
Accordingly the tax on transport sector fuel will as last resort have to be 
raised by a higher amount than would have been the case if the EU had 
set the compulsory biofuel quota at a lower level. 

In view of the likelihood of increased demand for biofuel in Japan, 
China, India and the USA produced from crops cultivated in tropical 
countries, there is a substantial risk that problems will arise in trying 
to meet the EU's proposed IO per cent share for biofuels in the road 
transport market (SRU, 2007) . European production ofbiofuel may, as 
has already been noted, also give rise to increased emissions of different 
greenhouse gases in the agriculture sector, which will add to the burden 
of the non-trading sector and increase the risk of having to raise fuel 
taxes compared to a situation where road transport does not require 
ethanol and biodiesel produced from European raw materials. 

Increased fuel taxation 

To the extent that other measures will not be sufficient, the only remain­
ing solution would be to raise both fuel taxes and the taxation offossil 
fuel used in other areas of the non-trading sector. The expected rise in 
the price of emission allowances that would arise from the inclusion 
of the transport sector in the EU ETS confirms that present levels of 
transport fuel taxation are too low to allow the EU to meet its climate 
objectives. 

Two scenarios 

The approximate effect on fuel taxes and prices of the permanent ex­
clusion of road transport from the EU ETS may be estimated on the 
basis of assumptions on growth and burden sharing during the period 
2010-2020. The European Commission (2008c) says the requirement 
on member states to reduce emissions by I O  per cent can be expected 
to result in a 7 per cent reduction in road transport, 14 while larger cuts 
are assumed to take place in the hearing sector and, in particular, for 
non-CO2 gases (-21 %). 

1 4  However, in  a background document the necessary cut is, under partly differing assumptions, 
set at 5 .5  % (European Commission, 2008d). 
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To be able to assess the impact on road transport from a require­

ment to reduce emissions by 7 per cent it is necessary to depart from a 

reference scenario based on business-as-usual assumptions. Between 

1 990 and 2005 the average annual increase in emissions was slightly 

in excess of 1 . 6  per cent, however not evenly distributed across the pe­

riod. Annual growth exceeded 2 per cent between 1995 and 2000 and 

shrank thereafter to little more than l per cent per year. Between 2004 

and 2005 domestic transport emissions in EU15 fell by 0-4 per cent, 

mainly due to rising demand for biofuel and changing tax conditions in 

Germany (EEA, 2007b) . Under business-as-usual, the average annual 

increase in emissions would presumably have been higher. 

In a base-scenario for the development of the energy and transport 

sectors until 2030, produced for the European Commission (2006d), 

end use of energy in transport is assumed to grow by 14 per cent be­

tween 2005 and 2020. It is, however, unclear whether this is a clean-cut 

business-as-usual scenario or whether some assumptions have been 

made about a growing share for biofuel and declining specific fuel con­

sumption. Some guidance is provided by the fact that it is assumed 

passenger and freight transport will grow by 26.8 and 33.4 per cent 

respectively, while fuel use per tonne and passenger kilometre is pre­

dicted to fall by 17. 7 and I. 5 per cent respectively. The distribution of 

bioenergy across sectors is not shown, but presumably the calculations 

depart from the assumption that the road sector's IO per cent biofuel 

target will be achieved by 2020. 

In order to avoid double-counting when assessing the effect on road 

transport from reducing emissions by 7 per cent, it is essential to depart 

from a reference scenario where the use of biofuel is not increasing 

and where the improvement in fuel economy of passenger cars stays 

at the annual level that existed prior to the agreement between the au­

tomotive industry and the European Commission on the reduction of 

specific fuel consumption. Therefore the business-as-usual scenario is 

based on the assumption that the annual reduction of specific fuel con­

sumption is around 0 .5  per cent and that, therefore, transport energy 

consumption and emissions will rise by 1 .  5 per cent in a case where traf­

fic grows by 2 per cent per annum. 

The estimates presented in Table 5 illustrate a possible abatement 

scenario in a situation where road transport is excluded from the EU 

ETS until at least 2020. Under business-as-usual (BAU), CO2 emis-
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TABLE 5 .  C02 emissions in road transport in EU27 in 2020 assuming a 7 per cent re­
duction target compared to 2005 and a 1 00 per cent utilisation of the technical poten­
tial for emissions reduction. 

Emissions in 2005 893 
Emissions according to a business-as-usual scenario (BAU) 1 , 1 17  
Lower emissions from new passenger cars - 1 04 
Lower fuel consumption for other types of vehicle - 35 
Net emissions after measures to reduce vehicle fuel consumption 978 
Other measures ( eco-driving, tyres etc) - 49 
Net emissions after all measures to reduce vehicle fuel consumption 929 
Increased use of renewable fuel - 84 
Net emissions after all measures to reduce BAU emissions 845 
Target for road transport emissions in 2020 83 1 
Deficit -14 
Effect ofincrease in European excise duties - 14 
Final emission in 2020 831 

sions in the road transport sector will reach 1,117 Mt in 2020. 1 5  Passen­
ger cars, light trucks and heavy vehicles are assumed to account for 55, 
5 and 40 per cent of emissions respectively. 

Table 5 is based on the assumption that road transport emissions will 
decline in comparison with a business-as-usual scenario as a result of 
measures such as stricter specific emission levels for new vehicles and a 
commitment to a I O  per cent biofuel target by 2020. The detailed basis 
for the calculation is presented in the box below and allows the reader 
to make alternative estimates using different assumptions. 

When the target is a 7 per cent reduction compared to the 2005 level, 
road transport in EU27 may not emit more than 831 Mt in 2020. The 
result of the calculation, shown in Table 5, is that this could under ide­
al circumstances be achieved without any substantial increase in fuel 
taxation. 

Table 5 features the best possible outcome for road traffic. Technical 
measures reduce emissions by 5. 4 per cent compared to 2005, i .e. not 
far from the 7 per cent assumed by the European Commission. To de­
press demand to the extent needed to avoid a deficit of 14 Mt in 2020, 
fuel taxes would only have to increase by around I O  per cent. Alterna­
tively member states can raise the cap by the same amount by buying 

1 5  Note that account of an increased use of biofuel will be taken at a later stage of the calcula­
tion. 

51 



Detailed calculations for Table 5 

1 .  As a result of stricter emission requirements for new cars ( 1 30g 
20 1 2, 1 00g 2020), it is assumed that the existing fleet of passen­
ger cars in 2020 will emit on average 1 40 g/km compared to ap­
proximately 1 74 g/km in 20 1 0. The average car is 1 0  years old 
in 2020. This will reduce emissions from passenger cars by 20 
per cent - equivalent to 1 23 Mt - in 2020 compared to BAU 
(0.2x0.55xl 1 1 7) .  Making allowance for a rebound effect of 1 5  
per cent, the net reduction will be 1 04 Mt in 2020. 

2.  An equivalent but less strict requirement to reduce specific fuel 
consumption in othervehicles is expected to lowerthe averagefuel 
consumption of the existing commercial vehicle fleet in 2020 by 
7 per cent.This is equivalent to 35 Mt in 2020 (0.07x0.45xl 1 1 7) .  
No  rebound effect is assumed to  take place. 

3. Other measures (eco-driving, tyres, road improvements etc) are 
assumed to reduce remaining consumption by 5 per cent. Feed­
back ofbrake energy limits the potential reduction. Increased use 
of air conditioning will offset part of the savings. 

4. Ten per cent of fuel (CO2 equivalent) consists of biofuel, com­
pared to 1 per cent in 2005. This will reduce emissions by 84 Mt in 
2020 (0.0 9x92 9) compared with the BAU scenario. 

emission credits from CDM projects. 
The calculations are based on a number of uncertain assumptions. 

The available room for emissions in the road sector would be smaller 
in a case where member states and the European Parliament decide 
on allocating a larger part to the EU ETS. In addition the Commis­
sion might be wrong in assuming that other greenhouse gases can be 
reduced to such an extent that road transport can be allowed a target of 
only 7 per cent. For an assessment ofthe potential range in outcome it 
is relevant to supplementTable 5 with a calculation based on more pes­
simistic assumptions. 

The next scenario therefore is built on the postulation that the bur­
den of reducing emissions in 2020 is evenly split between the EU ETS 
and the non-trading sectors (in both cases a reduction by 14 % com-
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pared to 2005 levels) . As presumably it will be difficult to cut emissions 
of non-CO2 gases by more than the 2 I per cent assumed in the fi.rst case, 
one should expect road transport to have to take on a greater part ofthe 
burden in this scenario. The assumption therefore is that road traffic 
must cut emissions by 1 2  per cent and that it will only be able to make 
use of85 per cent ofthe technical reduction potential identified inTable 
5. The results of a calculation based on these pessimistic estimates are 
shown inTable 6. 

In this scenario taxes on fuels must be raised to reduce fuel demand 
to a level that is in line with the target. It is unclear which choice of fuel 
price elasticity is most relevant for a situation ofthis kind. In Europe 
the long-term fuel elasticity for petrol used in private cars is usually 
assumed to fall in the range of -o. 6 and -o.8. Around one half of the 
consumers' adjustment to higher prices is through choosing cars with 
lower specific fuel consumption than they would normally have pre­
ferred. The other half is made up by reduced car ownership and shorter 
annual mileages. 

Some recent scientific papers suggest that the price sensitivity may 
have declined substantially compared to a few decades ago, at least 
in the United States (Hughes et al, 2008, and Small and van Dender, 
2007) .  This can partially be a result of growing real income. However, it 
is not known whether a similar decline is more modest in Europe where 
households depend less on the private car. In the absence of any recent 
estimates for Europe, it is here assumed that the long-term fuel price 
elasticity in EU27 is -o. 6 (i.e. the lower part ofthe -o. 6 to -o. 8  range). 

When carrying out the calculation for private cars, it is important to 

TABLE 6 .  C02 emissions in road transport in EU27 in 2020 assuming a 12 per cent re­
duction target compared to 2005 and 85 per cent utilisation ofthe technical potential 
for emissions reduction. 

Emissions in 2005 

Emissions according to a business-as-usual scenario (BAU) 
Net emissions after all measures to reduce BAU emissions 
Target for road transport emissions in 2020 

Deficit 
Effect of increase in European excise duties 
Final emission in 2020 

Mt C02 2020 

893 
I 1 1 7  

886 
786 

-100 

100 

786 
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consider the fact that the proposed EU regulation on the fuel efficiency 
of new passenger cars will make use of most of the potential for cutting 
specific emissions. Raising fuel taxes will therefore change consumer 
preferences to a smaller extent than under the historie conditions on 
which the estimates offuel elasticity are based.To avoid double-count­

ing, one should assume that under such conditions the remaining part 
of the long-term fuel price elasticity is probably no higher than -0.35. 
Professional drivers and their employers are much less sensitive to in­
creases in fuel cost. In their case the long-term price elasticity could be 
expected to be around -o. 15. The average long-term elasticity could 
thus be assumed to be -0.25 <luring the 2orns. 

Under these circumstances the taxation of diesel and petrol in EU 2 7 
would have to increase on average by 86 per cent to reduce emissions 
by the additional rno Mt needed for meeting the target. The detailed 
calculation is shown in the next box. 

Calculating the required increase in fuel taxation 

The deficit of rno Mt is equivalent to I r. 3 per cent of expected net 
emissions (rno/886). The price at the pump will therefore have to 
increase by 45 per cent assuming an average price elasticity of-0.25 
(o.25xo-45 = 0. 1 1 3).Assuming the relationship between price (0-49/ 

1), 1 6  excise duty (€ 0. 55/1) 1 7  andVAT (€ 0.22/l) 1 8  that applied to pet­

rol in EU27 in the autumn of2007, the excise duty on petrol would 

have to increase by 86 per cent from 0.55 to r .02 euro in order to 

ensure a 45 per cent increase in the price at the pump. In practice, 

the rate oftax increase on diesel should be somewhat larger than on 
petrol since diesel is subject to a lower rate oftax than petrol in mast 
member states. 

16 Cost of production + gross profit margin (with regard ro the Swedish market in November 
2007). 
17 Average excise duty in EU27, weighted by population. 
1 8  21 per centVAT which is an approximate average figure forVAT on fuel in member stares. 
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Based on the more pessimistic assumptions the average duty per litre of 
petrol and diesel would have to rise by 0 -4  7 euro to keep road transport 
emissions in line with the target. This amounts to an increase in price 
at the pump of 45 per cent. This is considerably more than the price in­
crease at the pump if road transport is included in the EU ETS. The lat­
ter option would probably give rise to an equilibrium price ofbetween 
30 and 40 euro per tonne CO2, which would be equivalent to a price 
increase of 0 .09 and o. 11 euro per litre (including 21 per centVAT) and 
raise the cost of filling up by about 8 per cent. 

Net increase in fuel taxes when emissions credits 

are used 

Member states have another option if they want to avoid or to minimi se 
the increase in fuel taxation. According to the Commission's proposal, 
they will be allowed to buy an amount of CERs in the international mar­
ket for emission credits that is equivalent to 3 per cent of their emissions 
from the non-trading sectors in 2005. The issue of supply is discussed 
in chapter rn. Assuming that member states can use this opportunity 
to its full extent, it would allow EU27 to raise the cap for non-trading 
sectors by 90 Mt in 2020. U sing one third of the potential for increasing 
the permissible emissions in road transport is thus equivalent to 30 Mt, 
which is 30 per cent ofwhat is lacking inTable 6. 

When the objective is minus 30 per cent 

Conditional on other major industrialised countries and regions taking 
similar steps, the European Union has declared its willingness to raise 
the 2020 target to a 30 per cent reduction. The Commission (2008b) 
proposes that the additional burden of meeting the more ambitious 
target should be distributed between the EU ETS and member states 
along the same lines as the reduction by 20 per cent. In practice this 
means that the trading sector would be liable for 63 per cent of the in­
cremental reduction and member states for the remaining 37 per cent. 
However, according the proposal, the limits for the use of credits gener­
ated through projects in third countries would be raised to equal half of 
the additional reduction effort due to the international agreement. 

The additional reduction for achieving minus 30 per cent can hardly 
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be split on the various sub-sectors ofthe non-trading sector in the same 
way as the contribution to a target equal to minus 20 per cent. A plausi­
ble assumption is that the additional reduction in road transport would 
have to be similar percentage-wise to that in the other sectors. 

In a case where road transport must cut emissions by more than 
7 or 12 per cent (as assumed in Tables 5 and 6) , it is not reasonable 
to expect that technical measures can contribute more than a minor 
improvement compared to the assumptions on whichTable 5 is based. 
The sector's additional contribution must therefore come primarily 
from a combination of tax increases that depress fuel dem and and pur­
chases ofCERs. 

Based on the above assumptions, the deficit after having made use 
of the identified potential for technical improvement would be 104 Mt 
in the mostfavourable scenario. To reach the target, taxes on petrol and 
diesel would on average have to be raised by 0 -49 euro per litre in a situ­
ation where no credits from projects in third countries were used. If, on 
the other hand, member states make maximum use of such credits, the 
taxes would only have to increase by 0. 14 euro per litre. 

In the worst case (in line with Table 6) road traffic emissions must be 
cut by additional 89 Mt, based on the assumption that a total reduction 
of 22 per cent from the 2005 leve! would be required. Maximum use 
of emission credits would bring down the deficit to 1 14 Mt and require 
taxation to increase by "only" 0. 54 euro per litre. 

Range and most likely outcome 

Table 7 shows that the range of the possible effect on road transport 
fuel prices is !arge. The assumptions behind the worst case could be 
regarded as more extreme than those on which the most favourable sce­
nario is based.Thus the most likely deficit might be in the order of 40 Mt 
when overall greenhouse gas emissions in EU 27 must be cut by 20 per 
cent and about 130 Mt when the Community's commitment is minus 
30 per cent.With a maximum use of emission credits, bought from third 
countries, the deficits would shrink to ro and 55 Mt respectively. 



TAB LE 7 . Required increase in taxation in 2020 with and without making use of emis­
sion credits according to rules proposed by the Commission. 

When the EU's 2020 
commitrnent is -20% 
With maximum use ofCO

2 

emission credits 
Without any use ofCO

2 

emission credits 
When the EU's 2020 
commitrnent is -30% 
With maximum use ofCO2 

Most favourable case 
Deficitl Needfor 

surplus tax increase, 

in 2020, €/litre 

Mt C02 

+16  o.oo 

-14 0.07 

emission credits -29 0 . 14  
Without any use ofCO

2 

emission credits - 104 0-49 

Worst case 
Deficitl 

surplus 

in 2020, 

Mt C02 

- 1 00 

- I I 4  

Needfor 

tax increase, 

€/litre 

o.33 

0-47 

As large purchases of emission credits will burden state budgets, mem­
ber states may try to strike a balance between incremental expenditure 
and revenue from raising fuel taxes. As a result of such exercises, the av­
erage country may not wish to use more than, say, three quarters of the 
permissible volume of credits, if such quantities can be found in the first 
place. If so, the deficits would amount to r 8 and 7 4 Mt when the overall 
objective is to reduce greenhouse gas emissions by -20 and -30 per cent 
respectively. Based on an average long-term fuel price elasticity of-o. 2 5  
(as explained above), the taxes on road fuels would have to be raised by 
0 .09 euro per litre in the first case and by 0.35 in the latter. 

Raising taxes by these amounts is equivalent to 36 and 139 euro per 
tonne C02 • In a case where overall greenhouse gas emissions must be 
reduced by 20 per cent, one can thus conclude that the effect on fuel 
prices from cutting road transport emissions by 7 per cent would prob­
ably be ofthe same magnitude as the result on prices from allowing the 
sector's emissions to be included in the EU ETS. However, when the 
ambition is to cut overall emissions by 30 per cent in 2020, the effect on 
fuel prices is likely to be much more pronounced when road traffic re­
mains outside the trading scheme than when the emissions are covered 
by the scheme. The exact difference, however, is difficult to predict. 
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Extending the sensitivity analysis 

A calculation of this type is based on numerous uncertain assump­
tions. Several of them are particularly sensitive in terms of their influ­
ence on the results. The rate of growth in the BAU scenario is obviously 
of decisive importance as is the Commission's assumption that road 
transport would not have to cut emissions by more than 7 per cent as a 
contribution to the 20 per cent reduction target. Movement in crude oil 
and natural gas prices is another uncertain factor. The calculations are 
based on constant real prices and an unchanged dollar exchange rate. 

A third area of uncertainty cancerns price sensitivity in relation to 
major changes that occur over relatively short periods of time. The 
sensitivity may be either larger or smaller than one would expect from 
historical experience ofthe effects oflimited or moderate price fluctua­
tions. 

A rapid electrification ofthe newvehicle fleet (plug-in) and increased 
use of natural gas, especially in heavy urban transport, might poten­
tially affect the estimates. Radical changes in the pattern of distribution 
and logistics may also exert a positive influence.A modest change in the 
assumptions regarding efficiency improvements in the vehicle fleet is 
not ofmajor importance for the results. In the total absence ofhigher 
fuel efficiency requirements for passenger cars and different types of 
duty vehicles, excise duties would, however, have to be raised by a fur­
ther 0. 65 euro per litre. 19 lmprovements in the fuel efficiency of road 
vehicles are accordingly of special long-term interest to consumers. 

In the truly long term, increased signs of saturation will take on grow­
ing importance. Car ownership and annual average mileage per vehicle 
will tend to stabilise at high levels. At the same time, it will become 
increasingly difficult to achieve further improvements in the energy ef­
ficiency ofthe vehicle fleet. It is therefore difficult to assess what will be 
required of road transport to meet the EU climate objectives for 2030 
that have still to be agreed. 

Impact on individual member states 

The analysis above was based on average figures for EU2 7. However, 

1 9  Based on a price elasticiry of -o. 7 for passenger cars and -o. r 5 for commercial transport and 

an average elasticity of-0-45. lt is also assumed that new passenger cars will continue to emit 160 

g/km on average 



TABLE 8 .The Commission's proposal for burden sharing in the non-trading sectors 
and the percentage of CO2 emissions emanating from the transport sector in member 
states that are expected to make the largest cuts between 2005 and 2020 when the 
overall EU commitment is minus 20 per cent. 

Proposed Transport Transport Transport Carsper 
reduction C02 share of C02 emissions 1,000 

target, % emisswns non-trading per capita, inhabitants 

in 2005,Mt COz, % tonne in 2005 

Austria -16 24.0 52 2 .9 503 
Belgium -r5  25.5 37 2-4 468 
Denmark -20 I3 . l  5 r  2.4 362 
Finland -16 r3 .5 60 2 .6  462 
Ireland -20 r2 .9 52 3 . r  395 
Netherlands -r6  34.7 36 2 . l  434 
Sweden -r7 20.0 60 2 .2  459 
United Kingdom -r6 r29 .3 41 2 .l  469 

in order to function well, the proposal for how the burden of reducing 
emissions in the non-trading sector should be shared among member 
states must produce similar levels of marginal abatement cost in all 
countries. One way oflooking imo this is to study the share of CO2 emis­
sions in the non-trading sector that are produced in transport. Table 8 
shows the relevant figures for the eight member states that, according 
to the Commission's proposal, would have to make the largest cuts 
(percentage-wise) . As can be seen from the table, Finland and Sweden 
appear to face a difficult task in the transport sector, while, in particu­
lar, Belgium, the Netherlands and the United Kingdom may enjoy an 
easier ride. 

Table 8 also provides information on the amount of transport emis­
sion per capita and the number of cars per 1,000 inhabitants, two pa­
rameters of importance for judging a country's relative position where 
domestic transport is concerned. 

The real burden of achieving the national reduction target depends, 
of course, on multiple factors. One of them is the relative size of non­
CO2 gases in the non-trading sector and the reduction options left with 
the individual member states in that context. Table 9 shows how the 
emissions of C O 2 e in the non-trading sector were divided on three main 
sub-sectors in 200 5. According to the Commission (2008c) larger cuts 
are on average assumed to take place in the heating sector and, in par­
ticular, for non-CO2 gases (-21%). 
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TABLE 9 . Non-trading sector emissions in 2005, divided on sub-sectors. Per cent. 

Non-CO2 CO2, transport COi, other sectors 

Austria 22.8 40.2 37.0 
Belgium 23.0 28.6 48.4 
Denmark 31 .8  34.8 33 .4 
Finland 34.2 37-5 28 .3  
Ireland 47.6 27.2 25.3 
Netherlands 27.5 26.4 46. 1  
Sweden 30.3 42.0 27.7 
U nited Kingdom 24. 1 3 1 .2  44-7 

From Tables 8 and 9 it is evident that Sweden is the country (among 
the eight) having the highest share oftransport emissions both in terms 
ofthe entire non-trading sector (42 %) and in relation to the CO2 part 
of the non-trading sector ( 60 %) .  Now let us suppose that transport 
emissions in Sweden are cut by exactly 7 per cent as suggested by the 
European Commission as a likely average for EU27. For Sweden this 
is equal to a reduction of 1. 4 Mt by 2020. The Swedish Environmental 
Protection Agency believes that the country's non-CO2 emissions can 
at best be cut by 3. 7 Mt (-26 %) between 200 5  and 2020. To achieve 
minus 17 per cent in the entire non-trading sector, this would leave 3. 0 
Mt ofCO2 to be cut in the remainingnon-tradingsectors ofthe Swedish 
economy. This would mean a reduction of 23 per cent. Nothing ofthis 
appears impossible. The conclusion should be that the Commission 
has done a fair job in preparing for the 20 per cent overall reduction 
target, but that nevertheless some member states appear to have been 
given a somewhat easier task than others. 

However, going fora 30 per cent reduction in 2020 bas ed on the same 
burden-sharing recipe may turn out to put a great deal more stress on 
the transport sector of member states that are obliged to make large 
overall cuts. In the case of Sweden, it will be very difficult indeed to cut 
non-CO2 gases much further than in the minus 20 per cent case. That 
leaves mast of the task to be achieved in the transport sector and with 
little hope that fuel efficiency improvement can deliver more by 2020 
than it will in the case where the Community's commitment is minus 20 
per cent. There is, thus, an evident risk that the marginal cost of achiev­
ing the national targets will differ a great deal between member states 
under the more ambitious regime. 
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9 .  Separate trading system for 

transport sector emissions? 

Making all emissions subject to a common cap irrespective of the sector 

from which they emerge would make it possible for the EU to meet its 

future climate commitments with high degree of certainty. However, in 

order to avoid putting Swedish industry at a competitive disadvantage, 

as a result of the higher prices that would arise from the inclusion of the 

transport sector in the emissions trading system, the Swedish Energy 

Agency and the Swedish Environmental Protection Agency have pro­

posed that the possibilities for creating a separate trading system for 

transport emissions ought to be examined (Energimyndigheten and 

N aturvårdsverket, 2006) . 

It should be possible to use a downstream method for the liability 

and allocation of emission allowances in the existing scheme (EU ETS) 

while adopting an upstream approach for the second system. An up­

stream method is appropriate for the transport sector where there are 

millions of small consumers.The same would appear to apply to private 

and public services, agriculture and forestry as well as to private hous­

ing. Regarding manufacturing industry, it might be possible to allow 

companies, over a certain emission level, the opportunity to choose 

whether they wish to belong to an upstream or downstream system. 

Another important issue cancerns the parts of the transport sector 

that should be included in the new trading system. With respect to do­

mestic shipping and aviation, a problem will arise if aviation fuel used in 

international flights is allocated a separate cap linked to EU ETS. In the 

proposal by the European Commission, domestic and international 

aviation are included in the same system.Ta differentiate between them 

is difficult but not impossible. Since some aircraft continually switch 

between domestic and foreign routes, airlines would be required to 

distinguish between fuel used in international and domestic flights. As 

regards shipping and fishing vessels, this would be difficult to imple-
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ment and monitor. The emissions ofthe aviation and shipping sectors 
will clearly require an integrated approach which would allow their 
respective emission caps and emissions to be either linked to the EU 
ETS or to the complementary trading system. 

The rapid growth of international aviation and shipping suggests 
that these industries should be given the opportunity to participate in 
an open trading system such as the EU ETS ratherthan a possible com­
plementary European trading scheme. A possible disadvantage ofthis 
arrangement is that the emissions ofthe various transport sectors would 
be de alt with in different trading systems that might potentially give rise 
to differing prices. Shipping, aviation and the electrified rail net (and 
trams) would be covered by or linked to EU ETS while road transport 
and diesel trains would be included in the new trading system. In the 
long term, a growing share of road transport would also most likely be 
covered by the EU ETS once plug-in hybrid electric and/or fuel ce!l20 

cars become common. The transition from individual oil-fired heating 
to electric heat pumps is another example of energy consumption that 
may over time be transferred from the complementary trading system 
to EU ETS. 

Open, half-open or closed? 

A complementary emissions trading arrangement will have to be a 
closed system if the objective is to prevent road users' willingness to 
pay from exerting upward pressure on the emission price in the EU 
ETS. It cannot be linked either directly or indirectly to the EU ETS 
or be allowed to purchase emission allowances from the JI or CDM 
projects. However, in one respect it will be difficult to prevent actors in 
the two trading systems from competing with each other. Both groups 
may have an interest in using biomass as long as it is cheaper than pur­
chasing emission allowances on their own market. In this respect, there 
is little difference in dealing with CO2 emissions within one trading 
system or two. 

The opportunities to use bioenergy that are available to companies 
in the EU ETS are also affected by the demands that the EU may place 
on the transport sector regarding the use ofbiofuel. 

20 When electrolysis is used for producing the hydrogen. 
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Effects of a separate trading system 

If the trading systems can be kept separate, the equilibrium price for 
CO2 in both parallel systems will largely be determined by the level of 
their respective emissions caps. Decisions regarding the latter will be 
made by European politicians who will be forced to make a difficult 
trade-offbetween the risk of a higher price in the EU ETS and a sub­
stantial impact on household costs for fuel and heating. If the reason 
for introducing a second trading system is to avoid placing energy-in­
tensive industries at a severe competitive disadvantage, politicians are 
likely to favour the installations currently covered by the EU ETS. On 
the other hand, they may find themselves in difficulties with voters who 
dislike having to pay higher fuel taxes. 

In order to keep overall emissions in line with the commitments 
made by the EU, the price of allowances in the complementary trading 
scheme must be allowed to reach the level ofthe fuel excise duties and 
energy taxation on residential heating that would have been required in 
the absence of an emissions trading system. The only difference would 
be that the cost in the former would appear to be determined by trade 
per se and impossible to predict, while the leve! of energytaxes in the lat­
ter would have to be gradually adjusted by politicians in order to reach 
the level required to meet the target. It may be assumed that voters will 
subsequently understand that there is actually no difference at all.They 
will have to pay approximately the same price irrespective of the mo del 
adopted by the politicians. 

Trading system II 

The inclusion of other sectors than just the transport sector in the new 
trading system increases the potential for cost-reducing trade com­
pared to a situation that only deals with road transport. Initially, road 
transport will account for almost half of the emissions. Manufactur­
ing companies, public and private services, agriculture and forestry 
together with residential heating are responsible for slightly more than 
half of total CO2 emissions. This may appear to provide a reassuring 
breadth although two particular types of energy use are likely to pre­
dominate: transport fuel and energy for residential heating. 

The consumption of electricity by companies, households and the 
public sector is naturally included in the EU ETS. In the long run, a 



high price for emission allowances in the transport sector would con­
tribute to and accelerate a shift towards plug-in hybrid and/or fuel cell 
vehicles. As a result, part of the demand from the road transport sector 
will be transferred from trading system II to EU ETS where cars will 
compete with other forms of electricity consumption and influence 
costs in electricity-intensive industries. Consequently, the division of 
the emissions trading system into two separate schemes in order to 
protect the competitiveness ofindustry from difficulties caused by high 
electricity and energy prices, may in the long term become increasingly 
less efficient. 

A decisive issue is the pace at which the price differential between the 
two separate markets can be expected to decline. Ifthe change occurs 
at a rapid rate, the energy-intensive industry will not have much time 
to experience any positive effects from the separate systems. The same 
will also apply if competition for bio raw materials intensifies between 
the two trading sectors. 

Alternative measures 

Trying to reduce the transport sector's probable demand for emission 
allowances in a common trading system could be an alternative to di­
viding the emissions market into two separate systems. Emissions trad­
ing could be complemented by measures that would encourage road 
transport to make use oflow price measures including those that have a 
negative cost. 21 In this eon text, it would be essential to overcome mar­
ket imperfections and different types of market rigidity. 

Another possible solution would be to offer energy-intensive indus­
try some form of protection. This alternative will be discussed in Chap­
ter 1 4. 

2 1  Meaning that the benefits to the consumer would ourweigh his/her costs. 



10 .The use of CER and links to other 

trading schemes 

The European Commission (2008a) proposes that after 2012, opera­
tors covered by the trading scheme should be able to make use of emis­
sion credits up to the remainder of the leve! which they were allowed to 
use in the period of 2008 to 2012, from project types which were accept­
ed by all member states during that period. The Commission estimates 
that these credits may account for at least a third ofthe proposed emis­
sion reductions in the EU ETS between 2013 and 2020.This would be 
equivalent to approximately 85 Mt CO2 in 2020. 

As regards the scope for member states to raise their respective 
caps (excluding emissions covered by the EU ETS) , the Commission 
(2008b) wants the purchases of credits from non-member to be limited 
to 3 per cent of each member state's emissions in 2005. This is equiva­
lent to 90 Mt for the entire EU 2 7. 

Credits to be used in aviation and shipping 

The Commission proposes that both domestic and international avia­
tion (including routes between the EU and other countries) should be 
included in the EU ETS from 2011-2012 and that the trading system's 
cap should be raised by an amount equivalent to average aviation emis­
sions between 2004 and 2006. CO2 emissions from aviation fuel sold 
within the EU amounted to 1 48 Mt in 2005 and could in a business-as­
usual (BAU) scenario be assumed to reach 268 Mt in 2020 (at a 4 per 
cent annual rate of increase) . The emissions would be even higher in a 
case where in-bound flights were also liable. 

Emissions trading will provide airlines with an incentive to reduce 
part of their emissions by interna! measures. If assuming that such 
measures will account for one third of the required reduction, the re­
maining two thirds would have to be covered by net purchases of emis-



sion credits from the project-based mechanisms and/or by net pur­
chases of allowances within the EU ETS. This would be equivalent to 
80 Mt in 2020. It is still (March 2008) unclear to what extent aircraft 
operators will be allowed to raise their cap by making use of CER post 
2012. However, they will not be allowed to become net sellers of emis­
sion allowances and credits in the EU ETS. Nor has the Commission 
suggested any reduction in the aviation industry's cap after 2012. It may 
therefore be assumed that its post-Kyoto cap will continue to be based 
on average emissions for the period 2004-2006. 

If the IMO is able to create an emissions trading scheme for interna­
tional shipping, it will further increase the dem and for emission credits. 
Ifthe IMO fails to act, the EU says it will introduce unilateral measures. 
In 2005, CO2 emissions frommarine bunkerfuel sold in EU 27 amount­
ed to 180 Mt. Assuming an annual growth of 3. 5 per cent on a business­
as-usual basis, CO2 emissions would increase to 302 Mt in 2020. If 
assumed that the shipping industry's cap will also be based on its level of 
emissions in 2005 and that no further reductions will be required until 
phase 4 (post 2020), CO2 emissions will have to be reduced by 122 Mt in 
2020 compared to the BAU scenario. Iffuel used for journeys to Europe 
were included, the figure would be substantially higher. 

Emissions trading will provide companies with an incentive to use 
internal measures to reduce part of their emissions. If such measures, 
again, are assumed to take care of one third of the required reduction, 
the remaining two thirds would have to be covered by net purchases of 
emission credits. This would be equivalent to 81 Mt in 2020. 

Overall European demand for emission credits 

The assumptions CO2 for the period to 2020 presented above are sum­
marised in Table IO. Assuming a European commitment to reduce 
overall greenhouse gas emissions by 20 per cent by 2020, the maximum 
demand for emission credits by the EU (including bunker fuel sold 
within EU27) would be equivalent to 336 Mt. Please note that emis­
sions from journeys by ships and aviation to Europe are not included. 
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TABLE r o .  Maximum need to acquire emission credits (CER) in EU27 in 2020 (inclu­
ding international shipping and aviation), assuming a commitment to reducing Euro­
pean emissions of greenhouse gases by 20 per cent. 

Potential needs,Mt CO2e 

EU ETS 
Member states 
National and international aviation 
National and international shipping 
Total 

When the objective is minus 30 per cent 

85 
90 
80 
81 

336 

If an international climate agreement is reached with other major in­
dustrial countries, the EU is committed to raising its emission reduc­
tion target to 30 per cent by 2020, which would increase the need to 
acquire emission credits from projects in other countries. According to 
the Commission's proposal, member states would be allowed to cover 
half ofthis additional reduction by means of credits. In 2020, this would 
correspond to a reduction in CO2 emissions of around 91 Mt, in addi­
tion to the permissible volume of 90 Mt when the target was minus 20 
per cent, i.e. a total reduction of191 Mt CO2e. 

Setting the overall reduction target at 30 per cent by 2020 would, 
according to the proposal, also raise the scope for purchasing credits 
from non-member countries by an amount equivalent to half ofthe ad­
ditional reduction required by the installations covered by the trading 
scheme. Consequently, the additional reduction ofthe EU ETS cap by 
31 o Mt would increase the potential dem and for emission credits on the 
international market by a further 155 Mt. 

A commitment to reduce carbon emissions by 30 per cent in the EU 
would presumably mean that emissions reduction in the aviation and 
shipping industries could no longer remain at 2005 levels while other 
sectors were required to lower their emissions by on average 2 4 per 
cent compared to that year. If for example the shipping and aviation 
sectors were obliged to reduce their emissions by 12 per cent in relation 
to 2005 levels, this would be equivalent to 22 and 18 Mt respectively. 
It is unlikely that either mode oftransport would manage to introduce 
internal technical changes by 2020 on a scale very different from the 
assumptions on which Table 1 o is based. This would indicate that their 



need for emission credits in 2020 in the more ambitious alternative 
can be expected to be of the order of 103 Mt for shipping and 98 Mt for 
aviation. 

The estimated CO2 emissions in EU27 for the period to 2020 pre­
sented above are summarised in Table 11. Assuming a commitment to 
a 30 per cent reduction, the maximum demand for emission credits by 
the EU (including bunker fuel sold in EU 27) in 2020 would be equiva­
lent to 622 Mt. Please note that emissions from journeys by ships and 
aviation to Europe are not included. 

Supply and demand of CER and ERU 

During the Kyoto period (2008-2012), the global supply of CER and 
ERU is expected to be in the range ofI ,700 to 2,600 Mt (World Bank, 
2007, and UNFCCC, respectively) . According to the IETA (2007b) , 
output is expected to reach at least 2,200 Mt. 

In the spring of 2007, emission credits totalling 917 Mt were under 
contract, more than halffor use in the EU ETS (55 %) and the remain­
der in Japan (29 %) and the member states ofEU15 (16 %) .TheWorld 
Bank (2007) estimates that there is need for a further 1,083 Mt, mostly 
for use in the EU ETS (59 %) and EU1 5  (28 %).There is considerable 
uncertainty surrounding demand from Canada, United States and the 
voluntary sector.Accordingto IETA (2007a), demand from the volun­
tary sector may grow rapidly and reach a leve! of120 Mt per annum in 
2012. Towards the end of the period, following the enlargement of the 
EU ETS, the aviation industry will start to demand emission credits. 
The World Bank estimates that the latter will be in the range 30-80 

TABLE 1 1 .  Maximum need to acquire emission credits (CER) in the EU27 in 2020 
(including international shipping and aviation), assuming a commitment to reduce 
European emissions of greenhouse gases by 30 per cent (partly bas ed on own assump­
tions regarding emission targets and permitted use of CER) . 

EU ETS 
Member stares 
National and international aviation 
National and international shipping 
Total 

68 

Potential needs, Mt CO2e 

240 

181 

98 

103 
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Mt in 201 2. At the present moment, the extent to which the aviation 

industry will be able to use project credits within the EU ETS remains 

unclear. 

The annual supply of CERand ERU is expected to be in excess of 500 

Mt at the end of the Kyoto period. The future rate of growth will above 

all depend on demand and long-term price expectations. At a ro  per 

cent annual rate of growth post Kyoto, the volume will double by 2020. 

At the same time, demand from the United States, Canada, Australia 

and Japan may accelerate if all these countries accept reduction targets. 

Under these conditions, it would seem unlikely that Europe will be able 

to buy more than one third of the credits available in the international 

market. This would be equivalent to approximately 330 Mt, which may 

be compared with the estimated total European demand requirement 

of 622 Mt inTable 1 1 .  

The supply of emission credits will have to increase at a substantially 

more rapid rate than 10 per cent per annum after 201 2  in order to re­

strain the upward pressure on prices generated by the demand from the 

industrialised countries. 

The opportunities for member states and installations subject to the 

EU ETS to purchase additional emission credits after 2012, following a 

decision to reduce emissions by 30 per cent, will be limited to purchases 

from countries that have ratified the new international agreement.This 

may restrict supply to the extent that a shortage creates a situation of 

scarcity pricing. 

Links to other trading systems 

The extent to which links will be allowed between the EU ETS and 

the trading systems that can be expected to emerge in N orth America, 

Australia and possibly Japan will influence the price in the European 

emissions market. If the emissions trading schemes are linked together, 

price differences will tend to be eliminated, which would benefit Euro­

pean companies subject to global competition. At the same time com­

petition for CER and global bioenergy resources will be intensified. 

The EU supports the establishment of links to other trading systems. 

Under article 25 of the ETS directive, an agreement on linking should 

be reached with third countries that have ratified emission reduction 

targets under the Kyoto protocol. However, it is also possible to es-



tablish links with other systems, e.g. in the United States, assuming 

that they fulfil certain conditions. The European Commission (2008f) 

states in an explanatory memorandum that it should be possible to link 

all cap-and-trade systems without undermining the environmental in­

tegrity of the EU ETS. The establishment of new trading systems and 

mutual links between them increases the likelihood that global climate 

policy will succeed. 

It would become more complicated to link different trading systems 

in a situation where the systems varied with respect to target periods, 

the opportunity to bank emission allowances between periods, the ex­

tent of relative emission targets etc. The existence of a price cap in one 

of the systems would create substantial difficulties since linking it to 

other schemes would indirectly create the same price cap in the latter. 

The Bingaman proposal in theAmerican Congress contains a price cap 

of seven dollars per tonne CO2 in 2orn, which is far below the expected 

price in the European market. Another problem is that foreign trading 

systems may approve trade units that are not accepted by the EU ETS. 

Linking the systems would allow these units to influence total supply 

and thereby affect the emission price. 

Different levels of ambition are not a problem per se in relation to 

linking. A more generous trading system would undoubtedly strength­

en company capita! assets compared to a less generous scheme. The 

link would, however, remove any difference in marginal abatement 

cost, which would be to the advantage of businesses in countries and 

regions that opera te ambitious climate policies. In practice, linking will 

mean that the least ambitious country will import a higher emission 

reduction price than it would have encountered in the case where the 

trading systems were not linked. 
22 

22 However, competition for CER may also eliminate or reduce price differences. 
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I I .  Participating in EU ETS versus 

raising fuel taxes 

As was pointed out in the introduction, three questions need to be an­
swered in order to reach a conclusion as to whether or not greenhouse 
gas emissions from the transport sector23 should be included in the EU 
ETS or as last resort be curtailed in some other way such as by higher 
levels offuel taxation.The three questions are: 

1 .  Will the inclusion of the transport sector in the EU ETS give rise to 
unacceptably high levels oftransaction costs? 

2. Will the participation ofthe transport sector in the trading scheme 
severely affect the competitive position ofEuropean industry? 

3. Are there alternative policy instruments and measures that would be 
more suitable than the extension ofthe EU ETS to road transport? 

Unacceptably high levels of transaction costs? 

It was shown in Chapter 7 that the inclusion of the transport sector and 
other small-scale users offossil energy in the emissions trading system 
need not be technically complex. This assumes however that respon­
sibility for the verification of emission allowances is placed upstream 
i.e. with the fuel distributors. If this liability is allocated to the import­
ers and refiners of natura! gas, petrol, LPG and oil, in Sweden a total 
of ten companies would be involved. This suggests that in EU27, the 
number of companies may fall in the range of 300 to 500, compared to 
the 10,000 companies already covered by the EU ETS. 24 

23 This applies first and foremost to emissions from road transport and diesel trains. Emissions 
from the aviation industry will presumably be included along the lines of the Commission's pro­
posal, and in the long run emissions from international shipping industry may as well will be 
included or linked to the ETS. 
24 Compared to Sweden, this figure may be higher in member states that use coal or coke on a 
small scale. 
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The answer to the first question is that ifthe EU ETS is extended to 
cover all small scale CO2 emissions and responsibility for verification 
of emission allowances is placed at the importing and refining stages, 
there are no reasons to believe that administrative and other transaction 
costs would be any higher than the average for the installations that are 
currently under the cap ofthe trading scheme. 

What will be the impact on the competitiveness of 

European industry? 

According to the European Commission (2008c), the proposed bur­
den sharing between the EU ETS and the non-trading sector should 
result in more or less the same level of marginal abatement costs in both 
sectors. There is naturally substantial uncertainty. It cannot be ruled 
out that the extension of the EU ETS to include all CO2 emissions 
would raise the price of allowances. However, it is unlikely that this rise 
would exceed ten euro per tonne. It should also be noted that some 
non-trading areas have relatively low marginal abatement costs. The 
property sector is a case in point. 

If consideration for the situation of energy-intensive companies is 
the decisive factor for excluding the transport sector from participation 
in the EUETS, it will be essential to prevent companies in the non-trad­
ing sector from exerting any influence on prices in the trading sector. 
This may be easier said than done since there will be competition for 
emission credits and bioenergy. 

The decisive factor in being able to answer this second question is 
whether the price of emission allowances in the EU ETS, even in the ab­
sence ofthe transport sector, will rise toa level that will necessitate some 
form of protection or compensation for energy-intensive companies. 
With the help ofvarious models, the European Commission has tried to 
estimate the effect on the price of allowances of a 20 per cent reduction 
in total emissions by 2020. According to this assessment, the marginal 
cost would be 39 euro per tonne, assuming that no CER are purchased 
and there is a cost-efficient sharing ofthe burden between the trading 
and non-trading sectors. These estimates are based on a crude oil price 
of 61 dollar per barrel. The rules governing the use of CER proposed 
by the Commission are expected to lower the price of emission allow­
ances in the EU ETS to around 30 euro per tonne in 2020. Using other 
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models and different sets of assumptions, the price of allowances varies 

between 21 and 35 euro per tonne (European Commission, 2008c). In 

a scenario where the emissions reduction target is -30 per cent and there 

is a commitment to fulfil half of this additional reduction by domestic 

abatement measures, the price of emission allowances in the EU ETS 

would be expected to rise. 

Hence it appears likely that by 2020, the price of emission allow­

ances will have reached a level of between 30 and 40 euro per tonne 

even in the case where road transport is permanently excluded from 

the trading scheme. The European Commission (2008a) accepts that 

some energy-intensive industries will be subject to severe competitive 

pressures and will require protection as long as their non-European 

competitors do not have to contend with the same demands.The Com­

mission proposes that companies whose energy expenditures exceed 

a given proportion of total costs should be allocated allowances free 

of charge. This will continue to apply even after the introduction of 

auctioning of allowances to all other installations. Decisions on these 

procedures will be taken after 201 1. Once again the problems confront­

ing the electricity-intensive industry have not received the attention of 

the Commission. 

Hence the answer to the second question is that the transport sec­

tor's inclusion in the trading scheme would not substantially change the 

competitiveness of energy-intensive industries. The question regard­

ing how to best protect or compensate these companies will be dealt 

with in greater detail in Chapter 14 .  

Are there better policy instruments than 

the EU ETS? 

A whole range of policy instruments designed to influence the emis­

sions ofthe non-trading sector are either already in force or are about to 

be introduced in the EU. In road transport, there are for instance regu­

lations relating to minimum levels of taxation for petrol and diesel fuel 

(that the Commission wishes to raise) , proposals for emission limits for 

new passenger cars and a requirement to increase the use of biofuels to 

IO per cent of transport fuel consumption by 2020. 

As discussed in Chapter 8, these policy instruments could under ide­

al conditions be sufficient to reduce road transport emissions by more 
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than 5 per cent compared to 2005. To reach a reduction of 7 per cent, as 
suggested by the Commission, would only require a modest increase 
in fuel taxation. Using alternative assumptions on burden sharing be­
tween sectors and more conservative estimates regarding the opportu­
nities to use the technical reduction potential for energy efficiency, the 
tax on petrol and diesel may have to be raised by as much as 0.33 euro 
per litre in EU 2 7, assuming a target for total greenhouse gas reduction 
of 20 per cent and the maximum use of emission credits. If the Com­
munity raises its climate policy objective to a reduction target of-30 per 
cent, fuel taxation would have to be increased even further. 

In order to be on a par with the expected emission price level in the 
EU ETS in 2020 (€30-40 per tonne), the real tax increase should not 
exceed 0. 08-0. IO euro per litre. If the burden can be distributed be­
tween trading and non-trading sectors along the lines proposed by the 
Commission, there is little risk that fuel taxes will have to be raised 
by more than this amount in the average member state. However this 
would require that member states make use of most of the reduction 
potential for energy efficiency and purchase the maximum permissi­
ble amount of emission credits from countries outside the EU. If the 
Council and Parliament decide to place a greater share of the burden 
of emissions reduction on the road transport sector, there is a growing 
likelihood that the necessary tax increases will be more costly for mo­
torists than the effect ofbuying emission allowances would have been in 
the case where the sector had participated in the EU ETS. 

If the EU commits itself to a 30 per cent reduction of greenhouse 
gases by 2020, it is highly probable that the taxation of diesel fuel and 
petrol will have to increase by more than the corresponding increase 
in the price of emission allowances in the EU ETS. This would apply 
even when most of the technical reduction potential was utilised and 
member states made full use of the permissible volume of project-based 
emission credits. There is also an evident risk that substantial differ­
ences will emerge between the marginal abatement costs of different 
member countries. 

If the EU decides to permanently exclude the road sector from EU 
ETS, there will be a growing need to coordinate the taxation of pet­
rol and diesel fuel. In this perspective, it is alarming to note that the 
Council has still not begun to deal with the Commission's proposal for 
higher and harmonised minimum levels of fuel taxation. According to 
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the Commission (2007b), the minimum leve! of taxation for petrol and 

diesel fuel in 2014 should be 380 euro per thousand litres. 

Common energy taxation policy? 

If the Community wants to ensure reaching its climate policy objec­

tive for 2020 and does not wish to include road transport in the trading 

scheme, the introduction of a common energy tax policy might offer a 

solution. Without this type of policy coordination, there is an obvious 

risk that certain member states will find themselves in political difficul­

ties when they try to implement the required tax reform. Moreover the 

EU does not have a system for dealing with free riders. The problem of 

border trade ("petrol tourism") also supports the case for policy coor­

dination. 

A possibility would be to introduce a common CO2 tax on all emis­

sions that are not covered by the trading sector. If the EU commits 

itself to reducing emissions by 30 per cent by 2020 compared to 1990, 

the level of carbon taxation would have to exceed the expected price 

of emission allowances in order for the Community to set an emission 

trend that would meet the target. Such a carbon tax would be levied 

on top of the current excise duties on road fuel. Member states would 

continue to set their own levels for the pre-existing fuel taxes (subject to 

minimum levels established within the EU) and would also collect and 

retain the carbon tax revenues. 

In a case where reduction targets are guaranteed by a combination 

of emissions trading for installations already covered by the EU ETS 

and a common CO2 tax on emissions from other sectors, the EU could 

act as the party responsible to the UN FCCC for the European climate 

policy commitment. In this way, the Community would avoid ha ving to 

negotiate a burden-sharing agreement between member states. 

Since the level of petrol and diesel fuel taxation (excluding the CO2 

tax) will continue to be set by member states, these excise duties can 

take account of the costs of road vehicles such as wear and tear on the 

roads, accidents, noise and other forms of pollution than carbon di­

oxide. Heavy trucks that are subject to road tolls or kilometre taxation 

could be offered relief through lower diesel tax e.g. by providing a re­

fund. 

It is evident from Chapter 8 that the leve! required for a common 
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carbon tax would be difficult to establish in advance. The need to raise 
the tax leve! would be affected by, for instance, the rate of economic 
growth, the price of crude oil and the dollar exchange rate (assuming 
that oil is still traded in dollars) . In order to deal with these problems, 
it would be advantageous ifthe European Commission was allowed to 
vary the tax rate within limits set by the Council. It would also be ben­
eficial if the Commission could be permitted to buy and sell emission 
credits from the flexible project-based mechanisms in order to balance 
the outcome. Surplus revenue from allowances auctioned under the 
EU ETS could be used to finance net purchases. If responsibility for 
the European reduction target is transferred from member states to the 
Community, individual countries would no !anger need to purchase 
any allowances. 

It would be reasonable to exempt bioenergy from the new common 
CO2 tax. As a result, renewable transport fuel and biofuel for heating 
would be able to compete with petrol and heating oil provided that they 
could be produced at an incremental cost lower than the new tax. 

Other advantages and disadvantages 

There are substantial advantages from an extension ofthe EU ETS. It 
would place all CO2 emissions under a common cap and would result 
in a cost-efficient climate policy. However, it would not cover all green­
house gases. 

Together with supplementary purchases ofCER and ERU, the com­
mon carbon tax would allow the EU to meet its climate policy com­
mitments for 2020. Having said that, the choice of this option would 
require that the Commission's authority is extended inta an area where 
member states have been sovereign. However, the motive for increasing 
the legal competence of the Commission would be the same as in the 
case ofthe Commission's proposal regarding taking over responsibility 
for the EU ETS. If the Council and Parliament support the proposal, 
they have confirmed that the climate issue is of such importance that it 
is reasonable to extend the competence of the Community in this area. 

An important aspect ofthe choice between the two alternatives is the 
extent to which the scope for an efficient climate policy would be cur­
tailed by the division ofEuropean CO2 emissions inta two segments. 
The underlying motive for emissions trading is that it allows abatement 



measures to be concentrated in sectors where marginal costs are low. 
Some of the potential benefits would be !ost as a result of a division into 
two segments. The extent of this loss will depend on how well the Com­
mission succeeds in estimating the effect on marginal abatement costs 
ofthe proposed burden sharing between the trading and non-trading 
sectors. The more ambitious 30 per cent reduction target increases the 
likelihood that these estimates will be incorrect. 

A factor that may possibly argue against an extension of the emis­
sions trading scheme is that individual member states do have a greater 
opportunity to influence outcomes through their transport, housing 
and energy policies compared to their chances of influencing the com­
panies presently covered by the EU ETS. Could an extension of the 
trading system actually reduce incentives for government to actively 
contribute to climate policy? 

Wait until after 2o 1 2  

One option might be to postpone until after 2012 a decision on the pos­
sible extension of the trading scheme to include CO2 emissions from 
road transport and other small-scale users of fossil energy until after 
2012.  By that time, we will have data on the price of emission allowances 
during the Kyoto period and will know whether or not the emissions 
reduction target for 2020 has set at 20 or 30 per cent. A clearer picture 
should also have emerged regarding the development of the interna­
tional market for emission credits. If an assessment carried out in 2011 
or 2012 indicates that there is a risk of substantial variations in marginal 
costs between trading and non-trading sectors or between member 
states, the emissions trading system should be enlarged. In such an 
event, the extension of the trading system should be able to come into 
force by 2015 or 2016. 
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I 2 .  Effects on the competitiveness of 

different modes of transport 

Many factors influence the market distribution between different 
modes of transport. The four main modes are more often complemen­
tary than competitive. However, technological development and new 
infrastructure may influence the area of competition between different 
types of transport, even if such changes tend to come about slowly. Eco­
nomic growth and structural change may also exert an influence in this 
context. Although the cost of transport fuel is not unimportant, it often 
accounts for a  modest proportion of total transport expenditure. Table 
12 illustrates the approximate cost of fuel and electricity - including 
current excise duties-in various types of transport.The !arge variations 
within some modes are the result of differences in capacity utilisation, 
costs of manning and ca pi tal, and choice of design speed. A passenger 
ferry, for example, has much higher capita! and crew costs than a con­
tainer ship of equal size, and in addition higher port dues. 

TABLE 12 .The approximate share offuel and electricity costs in various types of 
transport including current excise duties (excludingVAT). 

Type oj transport 

40-ton long-distance truck (2007) 
Delivery truck (2007) 
Freight train (2007) 
General cargo vessel, 3,000 dwt (2007) 
Container ship, 9,300 dwt (2007) 
Taxi (diesel) 2005 
Bus (2005) 
Passenger train (2007) 
Carferry, 3,000 dwt (2007) 
Traditional airline (medium-haul) 
Budget airline (medium-haul) 

Share oj juel and electricity costs (%) 

31 
12  
10  

7 
25 
6 

15 
5 
6 

17 
20-30 

Sources:The Swedish Association ofRoad Haulage Companies, the SwedishTaxi Association, the 

Swedish Bus and Coach Federation, SJ, Green Cargo, SAS, Ryanair, EasyJet,Air Berlin and Lloyd's 

Register Fairplay. 



These figures may differ somewhat between member states due to 
variations in factor prices and taxation. 

The effect on the competitive position of different types of transport 
following the introduction of emissions trading may be best assessed 
by a comparison between the expected emission price and the present 
level of company fuel costs including tax. Table 13 presents the results 
using two different price levels. N ote that the emission price represents 
the upper limit ofthe trading system's impact on business costs. Many 
companies have the opportunity to reduce at least part of their emis­
sions at a cost lowerthan the equilibrium price on the emissions market. 
It should also be borne in mind that changes in oil prices may substan­
tially affect company fuel costs. 

In Table 13, it is assumed that rail transport purchases electricity on a 
deregulated market where producers, at least in the long run, may shift 
the marginal costs of emission allowances on to their customers. It is 
also assumed that marginal electricity production takes place in coal 
condensation power stations at a 40 per cent conversion rate. The fäet 
that road fuels are heavily taxed explains the limited additional effect 
from participating in the EU ETS. 

Note that electrified rail transport has already partially internalised 
the costs of the energy sector's participation in the EU ETS. This means 
that the inclusion of other types of transport in the trading system would 
improve the competitiveness ofrail transport. However, the effects are 
likely to be modest since the cost offuel in many cases only accounts for 
a moderate proportion of total costs. Table 14 shows the approximate 
effects of the EU ETS on average total costs in the various transport 
sectors. 

TABLE 1 3. Approximate effect on fuel and electricity prices of the transport sector's 
participation in EU ETS 

Type oj transport 

Diesel-powered road vehicles* 
Electrified rail transport # 
Container ship 
Ferry 
Aviation (traditional airline) 

* Major customers, September 2007. 

Percentage increase infuel cost 
At  €20/tonne C02 At €30/tonne C02 

5.0 7.5 
30.0 45.0 

14.9 22.3  

14.2 2 1.3 

13 -7 20.5 

# "Current cost" for rail transport estimated prior to the establishment of the ETS. 
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TABLE 1 4 .  The approximate marginal effect ofCO2 emissions trading at 30 euro per 
tonne on the total costs of different types of freight and passenger transport. 

Type oj transport 

40-tonne long-distance truck (2007) 
Delivery truck (2007) 
Freight train (2007) 
Container ship, 9,300 dwt (2007) 
Taxi (diesel) 2005 
Bus (2005) 
Passenger train (2007) 
Car ferry, 3,000 dwt (2007) 
Aviation (traditional airline, medium-haul) 

Percentage increase in total cost (%) 

2.3 
0.9 
4 .5 
5.6  
0 .5  
I .  I 
2 .3  
1 . 3  
3 . 5  

Rail transport has still only been partially affected by emissions trading 
during the trial period. A further increase in the price of emission allow­
ances may strengthen the competitive position ofthe shippingindustry, 
in relation to road and rail transport, since ships travelling at a modest 
speed are the most energy-efficient form offreight transport. However, 
in the long term, competition between the various modes oftransport 
may also be affected by the following factors: 
• Changes in labour costs and/or changes in staffing levels. 
• Changes in tax regulations affecting the salaries (payroll charges) of 

on-board employees. 
• Introduction of road tolls or kilometre taxation for road vehicles in 

order to internalise the cost of road maintenance, accident risks, and 
emissions of pollutants and noise. 

• Stricter requirements for shipping emissions ofNOx, SO2 and parti­
cles. 

• Stricter requirements for the aviation sector's emissions of green­
house gases other than CO2 _ 

• Stricter surveillance of road transport working hours, rest periods 
and loading regulations. 

• Changes in the taxation of fuel, motor vehicles or transport services. 
• Changes in the regulations regarding the length and total weight of 

trucks. 
• Possible introduction ofVAT on intra-European air fares. 
• Creation of a new infrastructure including combi-terminals. 
• Newtechnologythat contributes to more rapid and/orcheapertrans­

port services. 
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• Changes in punctuality and the frequency of damage. 
• Availability of related services (complete logistical and transport 

packages) . 

IfCO2 emissions from road transports are not included in the EU ETS, 
the sector's emissions must be limited by other means. Competing 
forms of transport derive an ad van tage from the exclusion of road trans­
port from the emissions trading system as long as politicians manage to 
tax petrol and diesel at the level required to reach climate objectives. In 
view ofthe popular demonstrations in a number ofEU member states 
against perceived high levels of petrol and diesel taxation, it cannot be 
taken for granted that politicians will manage to keep such taxation at 
the required level. 
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1 3 .  Effects on industry and consumers 

The transport sector will not be able to avoid responsibility for its emis­
sions of greenhouse gases. Irrespective ofthe policy instruments chosen 
by politicians, the costs of trave! and freight transport for households 
and businesses will be affected. 

The increases in fuel taxes that would be required if road transport 
continues to remain outside the EU ETS were discussed in chapter 
8. On the other hand, the inclusion of emissions from road transport 
in the trading scheme would also have an impact on the price of fuel. 
This was illustrated in chapter 7. The difference in effect on prices was 

estimated to be close to zero in 2020 when the Community's commit­
ment is to reduce greenhouse gas emissions by 20 per cent and member 

states make use of most of the permissible volume of emission credits 
bought from countries outside the EU. Regardless ofwhich ofthe two 

alternatives becomes the choice ofEU decision-makers, the effect on 

fuel prices would be around o. IO euro (VAT included). However, when 
the overall target is a reduction by 30 per cent, motorists are likely to 

have to pay about 0.25 euro more per litre ifroad transport is not subject 

to emissions trading than if it were part of the EU ETS. 

Effect on industry's transport costs 

Since fuel accounts for a low or moderate proportion of the total costs 
of commercial transport services, the effect on customer prices will 
be limited. The cost structures of most industries will be largely unaf­

fected by higher transport costs, especially ifthey occur gradually over 
many years. Transport costs account for 2-4 per cent of turnover in the 
majority of industries. Assuming that fuel initially accounts for 25 per 

cent oftransport costs and that the latter represent 3 per cent oftotal 

customer expenditure, a 30 per cent increase in the price offuel would 

consequently raise transport costs by 7.5 per cent and the customer's 
total expenditure by 0.23 per cent. In other words, this type of change 
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is likely to be relatively limited in scope for most industries and compa­
nies compared to the outcome of wage negotiations over the same time 
period or potential changes in raw material costs. 

Share of transport costs 

In 2004, the expenditure for purchasing domestic transport services 
by engineering industries in Sweden amounted to 1. 6 per cent of total 
costs. In some industries, however, the share oftransport costs was ap­
preciably higher. According to Swedish industrial statistics, transport 
accounted for 12.3 per cent for mining (of which 90 per cent was by 
rail), 8.3 percentforpulp and paper, 3.3 percent fortimber and wooden 
products and 3. 4 per cent for foodstuffs. Higher fuel prices would also 
have a negative impact on the cost structures of suppliers of sand, gravel 
and macadam. However, these industries are not normally subject to 
international competition. 

In addition to expenditure on transport services, companies also 
have to finance their in-house transport expenditure. Industrial statis­
tics do not provide any details on the extent of these costs. On the basis 
ofnational income accounts,Johnsson (2003) carried out a satellite as­
sessment ofthe distribution of diesel fuel purchases for heavy transport 
in 1995 between the Swedish road haulage industry and companies 
operating their own transport services. He found that the latter group 
accounted for 4 7 per cent of fuel purchases. The percentage is like ly to 
vary considerably between different member states. 

Local distribution is not subject to international competition. How­
ever customers face higher prices for transport services as a result of 
emissions trading or higher fuel taxes. 

Share of energy costs 

It should be noted that several industries, especially in the forestry sec­
tors, emit high levels of greenhouse gases and are also major consumers 
oftransport services. Irrespective ofthe mitigation measures adopted 
by the European Parliament and Council, these sectors will be vulner­
able to higher costs. Electricity-intensive sectors such as the mechani­
cal wood pulp industry and aluminium and fertiliser production have 
potentially more to gain from the exclusion of the transport sector from 



the EU ETS than saw mills and producers of chemical pulp. 25 

There are good grounds to pay particular attention to the share of 
electricity costs in the most vulnerable companies since electricity-in­
tensive industry still does not receive any compensation for its addi­
tional emission reduction costs in relation to non-European competi­
tors. According to the Swedish Energy Agency, paper manufacture has 
the highest proportion of electricity costs. They comprise on average 
7. 4 per cent oftotal variable costs. The corresponding figures for oth­
er Swedish industries are cement and limestone ( 6.2 %), wood pulp 
( 6  %), limestone quarrying ( 5. 5  %), mining ( 5.3 %), basic chemicals 
(3.4  %) and refinery products (3. 1 %). 

On the basis of a study ofNord Pool spot prices, Honkatukia et al 
(2006) 26 estimated that the electricity industry managed to pass on 
between 75 and 95 per cent of their price increases to their Finnish 
customers during the first 16 months of the ETS trial period (phase 
1) . According to the Swedish Energy Agency, an increase in the price 
of electricity by 0.025 per kWh27 would lead to an average increase in 
total variable costs of 6. 8 per cent for the paper industry. The following 
industries were also affected by substantial increases in costs: wood 
pulp ( 5  %), mining ( 4.8  %), cement and limestone ( 4. 4  %), limestone 
quarrying (3. 6 % ) , other metals ( 2. 8 % ) , basic chemicals ( 2. 7 % ) and 
refinery products (2.3 %).  It must be emphasised in this context that 
conditions may vary both within and between industries in member 
states. In the latter case, the structure ofthe electricity market may have 
a decisive impact on the actual outcome. 

Effects on households 

In 2004, 23. 8 per cent ofSwedish household expenditure was allocated 
to transport services, motor vehicles and vehicle maintenance ( exclud­
ing charter tourism) . Trave! services accounted for alm ost half of this 
expenditure, with the remainderspent on vehicles and fuel. 28 Fuel costs 
comprise a larger proportion of the total expenditure of low-income 

25 Assuming that they do not receive any form offinancial compensation. 
26 Cited by the Swedish Energy Agency (Energimyndigheten, 2007). 
27 Corresponds to a marginal cost of€31/tonne CO, for electricity production in coal condensa­
tion power plams at 40% fuel conversion and a complete shift of the price effect on to consum­
ers. 
28 National income accounts. 



households compared to high-income earners. Fuel tax increases are 

consequently regressive in nature. 

The use ofhigher taxes to curb the CO2 emissions of the transport 

sector, as opposed to participation in the EU ETS, will consequently 

have a greater impact on low-income groups, especially those who live 

in rural areas. A !arge increase in petrol and diesel fuel taxation would, 

however, generate substantial revenue that could be used to reduce 

other taxes. This type of tax reform could be focused on low-income 

groups, providing them with the largest "refund" .  

U nlike high-income households, low-income groups do nothave the 

opportunity to reduce their variable costs for car transport by choosing 

modern, energy-efficient vehicles.Theywill instead purchase their cars 

on the second-hand market. Therefore, measures that provide incen­

tives to high-income earners and companies to make increasing use of 

energy-efficient vehicles from the smaller mode! range could, within 

a couple ofyears, have a major impact on the make-up ofthe second­

hand car market, and thus on the future fuel costs oflow income house­

holds. That in turn should make it easier for politicians to use fuel taxes 

as a policy instrument. 



1 4 .  Measures for protecting 

energy-intensive industry 

If a fear of raising the price of emission allowances and thereby dam­
aging the competitiveness of energy-intensive production is the main 
reason for hesitation regarding the inclusion of road transport in the 
emissions trading system, two questions need to be answered: 

1 .  How great is the problem? 
2. Is there a better method of protecting companies subject to global 

competition than the free distribution of emission allowances that is 
currently used in the EU ETS? 

How great is the problem? 

A decisive question affecting the likelihood of survival for energy-in­

tensive companies is the extent to which they would be able to pass on 

increased costs to their customers. Electricity producers operating in 

deregulated markets stand a good chance of doing just that. In the ab­

sence ofnon-European competition, they are able to raise the price of 
electricity without running the risk oflosing marker share. Power and 
hearing utilities account for more than 70 per cent of volume within 
EU ETS and the Commission is proposing not to grant them any free 
allowances after 2012. Sectors such as the steel industry are more vul­
nerable to global competition and may find it more difficult to pass on 
costs to their customers. 

One method of assessing the scale of the problem is to compare the 

cost structures of installations in the EU ETS that face international 

competition with those of non-trading sectors that also operate on 

global markers. The latter include the engineering industry and many 
service companies. Such businesses often have energy bills that only 
account for a single per cent of total costs. Therefore taxation of their 
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electricity and fuel consumption does not appreciably affect their over­
all competitiveness. The same situation may also apply to certain com­
panies that are subject to both the EU ETS and global competition. 

Demailly et al (2007) have quantified the impact ofthe EU ETS on 
sectoral costs and compared the cost increases with the sectors' value 
added. Starting from the assumption that emission allowances are not 
distributed free of charge, the authors find that there are substantial 
increases in costs. The study also examines the indirect effect on the 
price of electricity. In terms of value added, the study indicates that 
costs rose by 66 per cent in the limestone industry, 2 1  per cent in the 
iron and steel industry, 14 per cent in the cement industry, and 7 per 
cent in oil refineries when the price of emission allowances was 15 euro. 
As regards, electricity-intensive production, the authors identify five 
sectors where the increase in costs was equivalent to at least 3. 5 per 
cent of added value, namely production of precious metals, industrial 
gas, inorganic chemicals, ceramic products and household products. 
Somewhat surprisingly, wood pulp and paper are not among these in­
dustries. Aluminium smelters and fertiliser production are also absent 
from this list. However this may be due to the small scale or non-exist­
ence ofthese sectors in the British economy. 

In order to assess the potential effects on competitiveness of a higher 
price for emission allowances, one can examine the factor cost struc­
tures of specific companies operating in competitive markets. Iffor ex­
ample, an oil-consuming company has an energy cost share of 5 per 
cent at the current dollar exchange rate (r . 45)29 and crude oil price 
($ 90/barrel) , an emission allowance price of 2 5  per tonne C02 would 
mean that the company's total costs would increase by 0. 9 per cent. 
Assuming a 50 per cent wage share in relation to total costs, the effect 
on the company's competitiveness would be equivalent to a IO per cent 
increase in real wages over a number ofyears while the labour costs of 
foreign competitors only increased by 8 per cent over the same period. 
This example illustrates that the higher energy costs brought about by 
the EU ETS are not necessarily the most important factor price change 
in terms of the scheme's impact on profitability. On the other hand, it 
represents an additional cost that competitors avoid and may be rela­
tively large in relation to the company's profit margins. 

29 Against the euro 



The effect of emissions trading on electricity-intensive production 
depends on the extent to which electricity producers are able to pass on 
their marginal costs to their customers. If the entire cost of an emissions 
allowance costing 20 euro per tonne CO2 is shifted to consumers, this 
would be equivalent to an increase in electricity prices of 0 .0 16  euro 
per kWh. 

Another important aspect ofthe potential need to provide compen­
sation is the extent to which energy-intensive companies are actually 
subject to international competition. Energy-intensive materials are 
sometimes produced for local or regional markets because transport 
costs are high or proximity to the customer is considered important. 
In other words, there may be natural barriers to imports. On the other 
hand, this may already be reflected in current market shares. Increased 
costs for European producers thereby provide opportunities for their 
competitors to gain a foothold in the market. For European exporters, 
on the other hand, the cost of emissions trading may strengthen the 
barrier to foreign markets. 

It will thus be important to examine whether there are other ener­
gy-intensive installations than power and heat production plants that 
will not require protection. Equally essential is to identify the approxi­
mate level of energy-intensity when an increase in CO2 prices of, say, 
ro euro per tonne following the transport sector's inclusion in the EU 
ETS would seriously undermine a company's competitive position. 
In the proposal for a revision ofthe trading directive, the Commission 
(2008a) states its intention to present an analysis of these issues by 
2orr .  In a back-ground document, the Commission (2008c) defines 
energy-intensive industries as those using more than 3 per cent of their 
expenditure on fuels and electricity. 

Different methods of protecting companies facing 

international competition 

In princip le, there are five different ways of protecting or compensating 
industries that risk being placed at a competitive disadvantage due to 
the additional costs that may arise from their participation in the EU 
ETS. 
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• Free allocation - compensation in advance. 
• Retroactive compensation. 
• Barder tax adjustments. 
• Exempting energy-intensive industries from ETS. 
• Placing a cap on the price of emission allowances. 

Compensation in advance 

Providing compensation in advance is the method currently used in 
the EU ETS. Emissions allowances are allocated to installations free of 
charge based on historical emissions. The owners thus escape the cost 
of purchasing allowances equivalent to an unchanged leve! of emis­
sions. Electricity-intensive plants, however, are not compensated for 
higher electricity prices resulting from emissions trading. 

A disadvantage associated with free allocation based on historical 
emissions is that the market becomes less transparent than would have 
been the case if emission allowances had been initially allocated by auc­
tion. Another disadvantage is that new entrants do not compete with 
existing installations on equal basis. 

Of course the system can be reformed to minimise these negative 
effects. In order to prevent distorting competition within Europe, com­
pensation should be the same in all member states as proposed by the 
Commission (2008a) . Ideally the leve! of compensation should cor­
respond to, say, 95 per cent ofthe emissions arising from the use ofbest 
available technology (BAT) . This would prevent overcompensating 
companies or weakening their incentives to improve energy efficien­
cy and adopt low carbon fuels. The Commission would consequently 
have to monitor technological development and continually update 
baselines for energy-intensive raw materials, semi-manufacturers and 
finished goods. However, companies wishing to increase emissions 
above the leve! determined by their free allocation would have to pur­
chase additional allowances at the same auction as non-energy-inten-

. . 
s1ve compames. 

Electricity-intensive installations could also be compensated in 
advance by means of a free allocation of allowances equivalent to the 
emissions from marginal electricity production. (Egenhofer et al, 2006, 
High Leve! Group, 2006) .  This compensation may be justified on the 
grounds that electricity generators operating on deregulated markets 



are able to pass on the entire marginal production costs to their custom­

ers. Once again, allocation of allowances should be based on BAT. The 

free allocation of emission allowances to industrial installations that 

purchase electricity on regulated markets will have to be adjusted to 

take account of the actual increases in costs that have taken place. Elec­

tricity-intensive companies would have the opportunity to sell their 

free allocations on the emissions market or use them as part payment 

for purchases of electricity from their suppliers. 

Retroactive compensation 

Retroactive compensation offers an opportunity to protect both fuel­

and electricity-intensive industries. In this type of system, all emission 

allowances would be subject to public auction. Part of the auction rev­

enues would then be used to provide monthly or quarterly compensa­

tion to energy-intensive installations (exceeding a certain energy cost 

share) for the costs of purchasing allowances, equivalent to the emis­

sions for which they are either directly or indirectly responsible. As in 

the case with advance compensation, the allocation would cover up to 

95 per cent ofthe emissions based on BAT and be identical for all instal­

lations of the same type. 

The advantages of this type of arrangement, compared with com­

pensation in advance, are that new entrants and existing installations 

are treated equally and that the emission market becomes more liquid 

and transparent. This means in effect that European companies will be 

able to expand under more or less the same conditions as equivalent 

companies in other parts of the world. This would, however, mean that 

within the EU ETS the European Commission would have to reserve 

some room for emissions originating from the expansion of such in­

dustries. 

In a retroactive system, electricity-intensive installations are com­

pensated for the costs of emission allowances, corresponding to the 

emissions from marginal electricity production attributable to their 

demand for electricity. Once again compensation would cover up to 

95 per cent of electricity consumption using best available production 

technology. Van Asselt and Biermann (2006) propose that compensa­

tion to the electricity-intensive industries should be financed out of the 

proceeds from the sale of emission allowances to the electricity gener-



ating sector. The benefit of retroactive compensation for electricity­
intensive companies compared to advance compensation is that allow­
ance can more easily be made for the additional costs that arise due to 
differences in deregulation between markets. 

Barder tax adjustments 

Barder tax adjustments (BTA) in the form of equalising tax adjust­
ments/tariffs represent a third possible form of compensation for com­
panies facing international competition. The underlying principle 
is that countries that produce in regions with high CO2 cost, e.g. the 
European Union, should be compensated when they export to other 
regions. Conversely, a symmetrical import duty could be levied on im­
ported products from regions without comparable CO2 restrictions 
( Grubb and N euhoff, 2006) .  

Although it is probably a relatively simple matter in technical terms 
to apply BTA to raw materials, it may be much more difficult to adjust 
fordifferences in the costs ofCO2 between all ofthe semi-manufactures 
and finished products manufactured in different countries and regions 
that have carbon-intensive components (Azar, 2004) .  The European 
car industry would for example, followingtheintroductionofBTA,pay 
for the CO2 costs of aluminium irrespective of whether the metal was 
produced in Europe or in some other part of the world. On the other 
hand, carmanufacturers inJapan and the United States could continue 
to buy aluminium from non-European suppliers without having to pay 
for the costs ofCO2 emissions. 

The European Parliamenthas proposed that the Commission should 
seek to introduce CO2 related import tariffs on goods from countries 
that have not ratified the Kyoto protocol.The former French president 
Chirac supported the introduction ofBTA and his successor Sarkozy 
holds the same view. However, free trade is a delicate balancing act and 
a step in one direction may lead to counter measures from other coun­
tries that could result in a net loss for the EU. In preparing its proposal 
for a revision of the emissions trading directive, the Commission as­
sessed the possibility of making importers submit CO2 allowances cor­
responding to emissions caused in the production of energy-intensive 
materials but decided to wait until 2011 before making any proposal on 
this matter. 
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De Cendra (2006),  who analysed the legal complications of BTA, 
concluded that GATT and the WTO SCM agreement3° do not present 
a barrier provided that emission allowances are auctioned and that the 
entire system is designed in a non-discriminatory manner. He points 
out, however, that this issue has still not been examined by anyWTO 
panel. 

The U nited States may encounter difficulties in protesting against a 
possible introduction ofborder tax adjustments in Europe since such 
measures are already under discussion in the United States. America's 
Climate Security Act (ACSA), put forward by senators from both po­
litical parties, contains proposals that would impose tariffs on goods 
imported from countries that have failed to place a cap on their emis­
sions. The tariff duties would reflect differences in CO2 costs. 

In order to avoid acting in a discriminatory manner, the European 
BTA system would have to provide relief or make exceptions for pro­
ducers in other parts of the world that are subject to similar demands 
in their domestic markets. This type of adjustment may be difficult to 
implement due to differences in requirements and abatement costs in 
different countries and systems.The practical and administrative prob­
lems associated with the introduction ofBTA are substantial. 

Exempting energy-intensive industries from 

EU ETS 

Exemptions from trading scheme may provide a fourth possible solu­
tion to the problems confronting energy-intensive industries. It may 
appear somewhat paradoxical solution as the EU decided to construct 
the ETS around these sectors. However, it may be a better solution to 
exempt the relatively small number of installations requiring protec­
tion than to leave housing, offices, motor vehicles and non-energy-in­
tensive industry outside the trading scheme. 

Emissions of carbon dioxide from the industrial installations con­
cerned would have to be controlled by other means in order to prevent 
exemptions from the EU ETS acting as a barrier to the implementa­
tion of cost-efficient climate measures. Regulation may be introduced 
at EU level through the establishment of compulsory baselines or by 

30The WTO Agreement on Subsidies and Countervailing Measures (the SCM Agreement) . 
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allowing member states to issue licences covering the emissions of spe­
cific installations.A variantwould be to permit trade in emission credits 
between companies subject to a given baseline. Relative commitments, 
however, have the disadvantage ofbeing unable to impose an absolute 
cap on the total emissions ofthe specific installations. Increases in pro­
duction will raise the levels of emissions. 

The advantages of exempting certain energy-intensive installations 
from the trading scheme are that it liberates the owners from the finan­
cial burden ofbuying allowances without jeopardising the target and, at 
the same time, allows a cap to be placed on all other CO2 emissions from 
the 2 7 members of the EU. The se installations will be able to expand 
operations on the same basis as non-European competitors, provided 
that they adopt the best available technologies ofproduction. 

It is, however, unlikely with this type of solution that energy produc­
ers would be exempted from the EU ETS. Their emissions are sub­
stantial and most of customers are engaged in production that is not 
particularly energy-intensive. This method cannot thereby be used to 
compensate electricity-intensive industrial installations. 

Placing a cap on the price of emission allowances 

As mentioned previously, the effects of an emissions trading system 
on the competitiveness of energy-intensive industry could be limited 
by placing a politically determined cap on the price of emission allow­
ances. This solution has been discussed in the United States and means 
that the state would guarantee a price ceiling by increasing the supply 
of emission allowances. This means in practice raising the emission cap 
and replacing the allowance market with a carbon tax. 

Other types of measures 

Anothermethod that could be used to protectEuropeanindustrywould 
be to try to establish sectoral trading systems for energy-intensive in­
dustries at a global level.The European cement industry's organisation, 
Cembureau, has begun discussions with corresponding organisations 
in the United States,Japan and China in orderto examine the possibili­
ties of establishing a common trading system.The Center for CleanAir 
Policy (2006) has analysed these possibilities in relation to electricity 
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generation, iron and steel, aluminium, cement and limestone, chemi­
cals and petrochemicals and paper and pulp industries. 

Ifthis method is to succeed in protecting electricity-intensive indus­
tries, power generation would have to be subject to a more or less world­
wide cap. Moreover all local and regional electricity markets would 
have to be deregulated in order that marginal costs could be passed 
on to their customers. It is highly unlikely that this would occur in the 
foreseeable future. 

Conclusions on compensation 

The first four methods discussed above would all require same form of 
direct or indirect government support being given to energy-intensive 
industries. The economic benefits received by the companies involved 
would be similar in kind. They differ mainly in terms of form. On the 
other hand, the outside world and international trade organisations are 
likely to find these alternatives more or less acceptable. Licensing emis­
sions using same form ofthreshold value is probably the method that 
would encounter least opposition while barder tax adjustments and 
financial aid may be considered potentially more distorting. A detailed 
legal evaluation of the various alternatives will have to be carried out 
before the EU can reach a decision on this issue. A preliminary conclu­
sion, however, is that it would appear feasible to compensate both en­
ergy- and electricity-intensive producers for mast oftheir costs arising 
from emissions trading. 
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1 5 .  Summary 

The European Union will soon have to reach agreement on how to 

deal with greenhouse gas emissions from the transport sector.Without 

strong general policy instruments that gradually reduce the emissions 

in a cost-efficient manner, it is difficult to believe that Europe and the 

world will be able to meet the objective of limiting increases in average 

global temperatures to a maximum of two degrees centigrade com­

pared to pre-industrial conditions.This is a difficult, long term task that 

will affect several hundred million households and companies. 

When meeting in June 2007, EU environment ministers asked the 

European Commission to present criteria for an assessment of the op­

portunities to extend the European trading system for emission allow­

ances, the EU ETS. In January 2008, the Commission presented its 

proposal fora revision of the directive, but without suggesting the inclu­

sion of the transport sector or providing any guidance on the matt er. 

Two principal approaches 

There are two general forms of policy instrument that can be used to 

guarantee a cost efficient reduction of greenhouse gases:The same car­

bon tax in all countries and all economic sectors or emissions trading 

under a common cap. 

A moderately high level of common CO
2 

taxation would be a power­

ful general instrument of climate policy. Among the advantages of this 

model are that it requires less coordination and administration than a 

comparable system of tradable emission allowances. 

There are however three reasons in favour of emissions trading. 

Firstly a common level of European taxation is difficult to implement, 

due to a lack of popular support and the stipulation in the EUTreaty 

that requires all decisions concerning tax levels to be unanimous. Sec­

ondly it is possible within a trading system to limit the economic burden 

on companies operating in competitive markets by allocating emission 
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allowances free of charge or by offering the companies retroactive com­
pensation. The third and most powerful reason is that a comprehen­
sive cap covering all sectors will ensure that the climate objective is 
reached. 

The most common arguments against the inclusion of the transport 
sector are: 
• That administrative and other transaction costs could be high; 
• that the transport sector's participation could potentially raise the 

price of emission allowances in the EU ETS; 
• that there are other policy instruments more suitable for the purpose 

of reducing road traffic emissions. 

The transport sector's participation in the EU ETS 

The inclusion of the transport sector along with emissions from other 
small scale areas, including buildings, need not be technically or ad­
ministratively complex. The adoption of an upstream approach would 
place responsibility on distributors for verification of emission allow­
ances. If this liability is placed with companies that extract, refine or 
import fuel, the number of affected businesses would be small and the 
transaction cost per ton CO2 would probably fall below the average of 
the installations currently under the cap ofthe EU ETS. 

In its proposal for a revision of the emissions trading directive, the 
European Commission has striven to attain a similar marginal abate­
ment cost in the EU ETS as in the non-trading sector. According to 
the assessment, the marginal cost of achieving a reduction of 20 per 
cent by 2020 is expected to be 39 euro per tonne in a situation where no 
emission credits are bought from third countries. The marginal price is 
believed to drop to 30 euro in a case when member stares and the instal­
lations covered by the trading scheme make maximum permissible use 
of the scope for purchasing emission credits. 

The calculations are based on a number of difficult assumptions con­
cerning the developments under phase 3 ( 20 r 2-2020), and the uncer­
tainty about some ofthem must be considered as substantial. However, 
even if the Commission may have misjudged some of them, it is rather 
unlikely that the price of allowances will end up being higher than 40 
euro, assuming the proposed revision is confirmed by the Council and 
the European Parliament. 



The Commission wants to gradually phase out the allocation offree 
allowances to installations that do not opera te on global markets. How­
ever, energy-intensive industries will be allocated allowances free of 
charge as long as major competitors in other parts of the world are not 
subject to a cap similar to that ofthe EU ETS. As road transport's pro­
spective inclusion in the trading scheme would not reduce the amount 
offree allowances given to the industry, it would not make the situation 
for these companies any worse. 

However, where electricity-intensive industries are concerned, the 
picture is less clear. The Commission does not provide any assessment 
of how companies belonging to this category should be handled in a 
likely situation of risingprices on the emissions allowance market. Elec­
tricity-intensive companies could potentially be protected by free allo­
cation of allowances correspondingto theirpurchases of electric power, 
through retrospective compensation (based on actual consumption) or 
through a system whereby importers to Europe of goods covered by 
the regulation would have to submit allowances equal to the emissions 
from the marginal power production in the country of origin. 

The case when road transport is permanently 
excluded from EU ETS 

As long as the EU ETS only covers half oftotal CO2 emissions, energy 
taxes will have to continue to be used to reduce emissions in the other 
sectors. As was made evident in Chapter 8, the implementation ofthe 
European Commission's proposal for emission limits for new passen­
ger cars (max 130 gram CO2 per km in 2012) would by 2020 reduce 
road transport emissions by more than roo Mt compared to a business­
as-usual scenario. However, this is far from sufficient, and in view ofthe 
limitations on global bioenergy supplies, the EU can hardly expect to 
replace more than about ro per cent of its consumption of petrol and 
diesel fuel with biofuel. According to the estimates presented in Chap­
ter 8, this would be equivalent to 85 Mt in 2020. 

However, together with additional measures aimed also at reducing 
emissions from heavy duty vehicles, the package should under favour­
able conditions be able to reduce road transport emissions by 5. 4 per 
cent, which comes pretty close to the 7 per cent below the level in 2005 
anticipated in the Commission's assessment ofhow the burden should 
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best be split between sectors. There would in this case be no need to 

raise fuel excise duties, if member states make use of the legal opportu­

nity to buy emission credits in the international market. 

In a scenario based on less favourable assumptions, where the Coun­

cil and the European Parliament decide to demand the same percent­

age reduction from the trading and the non-trading sectors and where 

road transport is not able to make use ofmore than 85 per cent of the 

identified technical reduction potential, fuel taxation would as a last 

resort have to be raised on average by 86 per cent by 2020 to achieve the 

target. However, in a case where member states use the entire permis­

sible volume of emission credits from CMD projects, taxes would only 

have to be raised by 60 per cent. 

Depending on the assumptions made about the development under 

business-as-usual, type ofburden sharing, use of project-based emis­

sion credits and the long-term price elasticity of road fuels, the result 

can obviously fall anywhere within a broad range. 

If other major parties in the coming climate negotiations commit 

themselves to reductions similar to those of Europe, the Community 

has declared its willingness to reduce emissions by 30 per cent by 2020 

( compared to 1990) . According to the calculations presented in chap­

ter 8, the EU would in this situation have to raise fuel taxes by 0 . 14 euro 

per litre in the most favourable scenario and by as much as 0 . 54 euro in 

the worst set of circumstances. In both cases a maximum use of emis­

sion credits from third countries was assumed. 

A conclusion in chapter 8 is that the most likely outcome for the road 

transport sector is a gross deficit of around 30 Mt in a case where the 

overall commitment is to reduce greenhouse gases by 20 per cent, and 

about 130 Mt when the target is -30 per cent. After maximum use of 

emission credits, the deficits would shrink to IO and 55 Mt respectively. 

Purchasing !arge amounts of emission credits from abroad would 

burden the state budgets of member states and one can envisage a situ­

ation in which governments might like to strike a balance between the 

cost of buying credits and the revenues from raising fuel taxes. If so, 

they may not want to make use of more than, say, three quarters of the 

permissible volume of credits, if indeed such quantities are available in 

the international market. In this scenario, the deficits would be 18 Mt 

ifthe target is -20 per cent, and 74 Mt ifit is -30 per cent. Based on the 

average long-term price elasticity of road fuels assumed in chapter 8, 



fuel taxation in the average member state would not have to be raised 
by more than 0 .09 euro per litre when the commitment is -20 per cent. 
However, when the objective is a 30 per cent reduction, the increase in 
fuel tax would on average have to be 0.35 euro per litre. 

These increases in taxation correspond to respectively 36 and 139 
euro per tonne CO2 • This means that the effect on fuel prices would, 
if the commitment is -20 per cent, probably be similar to a case where 
emissions from road transport are covered by the EU ETS. However, 
in a situation when the target is -30 per cent, climate change mitigation 
will cost motorists three to four times more when road transport is not 
admitted into the EU ETS than if the emissions are covered by the trad­
ing scheme. 

Supply and demand for emission credits 

A concern in the context of supplementing domestic measures with 
purchases of emission credits from projects in non-EU countries is the 
extent to which such credits will be available post 2012. The Commis­
sion has not made any assessment ofthe likely effect on global supply 
of the European rules and !imitations proposed in the revision of the 
current trading scheme and the system for burden sharing. 

Linking with other trading systems 

The establishment of a link between the EU ETS and new trading sys­
tems in other countries and continents may become a reality after 2012. 
The link may be open in one direction (semi-open) or may take the 
form of a link that mutually accepts the emission allowances from both 
systems. Differences in the price of emissions allowances will disappear 
as the systems become linked to each other. The system with a low leve! 
of ambition (high allocation of emission allowances) will "import" a 
higher price while the system with a lower cap will by becoming a net 
purchaser enjoy a lower equilibrium price than would have been the 
case without the link. The establishment of several trading systems cov­
ering most ofthe world's production of energy-intensive goods would 
reduce the need to protect European industry. However, problems may 
continue to affect those sectors of industry that are !arge consumers of 
electricity. 
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Different methods of protecting industry subject to 

global competition 

At present, energy-intensive installations in the EU receive advance 

compensation in the form of free allowances based on historical levels 

of emissions (grandfathering) . The European Commission (2008a) 

thinks this practice should continue so long as competing industrial­

ised countries in other parts ofthe world do not enforce cap-and-trade 

systems similar to the EU ETS. It is the Commission's intention to 

present a proposal in 201 1 that makes clear which European installa­

tions will be exempt from the gradual phase-out offree allowances and 

on what grounds. 

However, under the present regime, the electricity-intensive sector 

does not receive any compensation at all. During the trial period, the 

power genera ting industry received emission allowances free of charge . 

They were able to pass on all or the greatest proportion of the incre­

mental marginal cost of electricity to their customers, especially in 

deregulated markets. This produced substantial effects on electricity 

prices in these countries. 

The extension of compensation to cover electricity-intensive instal­

lations is quite feasible. They could be allocated emission allowances 

equivalent to the level of emissions in the type of power production that 

is affected by their demand and either sell them or use them in part-pay­

ment for their electricity purchases. However, differences with respect 

to the degree of deregulation and the supply of hydro-electric power 

will lead to substantial variations in the conditions affecting electricity 

markets over the year and across Europe. It may consequently be bett er 

to compensate these large consumers of electricity retroactively once 

the effect of emissions trading on the price of electricity is known. 

Retroactive compensation is also an option in relation to fuel inten­

sive installations operating in global markets. They could be allocated 

emission allowances equivalent to the emissions produced by the best 

available technology in their sector. The advantage of such an arrange­

ment (compared to compensation in advance) is that existing and new 

installations would be treated equally. Moreover the emissions market 

would be more fluid and transparent. As result companies in Europe 

would be able to expand on more or less the same basis as comparable 

enterprises in other parts of the world. Using this type of policy design, 
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all the emission allowances in the trading system could be allocated by 

means of an auction. 

An alternative option would be to require firms that import energy­

intensive materials from outside the EU to submit CO
2 

allowances 

matching the emissions of the factories in the exporting countries. Eu­

ropean producers of such materials would in this case be exempt from 

the liability of submitting emission allowances for the share of their pro­

duction which is exported. This arrangement would protect European 

manufacturers and prevent carbon leakage which could otherwise oc­

cur as a result of production capacity shifting to other continents. How­

ever, in order to provide the same protection to electricity-intensive 

installations, it would be necessary to make European importers also 

submit allowances equal to the associated emissions in the country of 

origin, based on the marginal electricity production. 

Within the framework of the negotiations in the UN FCCC, the EU 

could demand that important producer countries such as the United 

States, India, China, South Korea and Brazil introduce legally binding 

caps or require their companies to participate in industry-based global 

emissions trading schemes. Alternatively, producer countries that did 

not set a cap on emissions from energy-intensive installations could be 

obliged to introduce a CO2 tax on the emissions from these installa­

tions. For levelling the playing field, this tax would have to be charged 

at the level of the emission price in the EU ETS and other linked emis­

sions trading schemes.The United States will presumably understand 

the importance of an international solution to the problem since several 

American proposals related to emissions trading assume either border 

protection or a price cap. 

Complementary policy mechanisms and the 

withdrawal of subsidies 

Complemen tarypolicy instruments may be required in orderto prepare 

for future climate commitments and to minimise market failures and 

other barriers that complicate or prevent the adoption of cost-effective 

measures. Limit values and technical standards such as the European 

Commission's proposed limits on CO
2 

emissions from passenger cars 

are examples of this. 

It is also essential to abolish harmful subsidies. According to the EEA 
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(2007a), fossil fuel subsidies accounted for 73 per cent oftotal subsidies 
to the energy sector in 2001, amounting to 29 billion euro. An analysis 
by Kutas et al (2007) estimates that biofuel subsidies in the EU in 2006 

were of the order of 3. 7 billion euro. The most cost-efficient ethanol 

subsidy was almost a hundred times larger than the emission price in 
the EU ETS (€23/tonne CO,). 

The large scale subsidies given to biofuel have generated a higher 
level of bioenergy consumption in the transport sector than would be 
justified on grounds of economic efficiency. These subsidies will in­
directly lead to higher prices in the emissions marker. In practice, the 
energy-intensive sector will pay part of the bill for biofuel. 

Is, after all, a general CO2 tax feasible? 

The partial harmonisation of energy tax policy is presumably the only 

realistic alternative for the EU if it wants to be certain of reaching its 

most ambitious climate objective for 2020 while continuing to exclude 
the road transport sector from the emissions trading scheme. In the ab­

sence of such coordination, there is an obvious risk that some member 
stares will not be able to gain sufficient political support to implement 
the necessary tax increases. Moreover the EU does not have a system 
for dealing with such "free riders". The problem with border trade in 
relation to petrol and diesel fuel would also be an argument in favour 
ofjoint action. 

The possibility of introducing a common CO2 tax for all emissions 

in the EU not covered by the trading sector was presented in Chapter 

IO. In order to establish an emission trend in line with the Communi­

ty's 30 per cent reduction target, the leve! of this tax would have to be 
higher than the expected price of emission allowances. The tax on CO2 

would be added to the present excise duties on fossil fuels used in the 
non-trading sectors. Member states would continue to determine the 
levels of these duties but would have to observe the minimum levels 
that already apply in the EU. The CO2 tax revenues would however be 
retained by member countries. 

It is difficult to predict the appropriate leve! for the tax on CO2 emis­

sions. The need for tax increases will be determined for instance by the 

rate of economic growth, the price of crude oil and the dollar exchange 

rate. In order to deal with this problem, it would be advantageous if 
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the European Commission were allowed to vary the rate of tax within 
a range determined by the Council of Ministers and purchase or sell 
emission allowances from the project-based flexible mechanisms to 
achieve a balanced outcome. The surplus derived from auctioning part 
of the allowances could be used to finance net purchases. If responsibil­
ity for European commitments was transferred from member states 
to the Community, individual countries would no longer need to pur­
chase emission credits from the project-based flexible mechanisms. 

It would be appropriate to exempt bioenergy from the new tax. This 
would mean that renewable transport fuel and bioenergy for heating 
would be able compete successfully with petrol and heating oil ifthey 
can be produced at an incremental cost that is lower than the general 
co2 tax. 

The EU's climate target for 2020 would in this case be guaranteed by 
a combination of emissions trading amonginstallations already covered 
by the EU ETS and a general tax on CO2 emissions for the remaining 
sectors. The Commission could then be the body responsible for Eu­
rope's entire commitment vis-a-vis the UNFCCC. The Community 
would thereby avoid repeated negotiations on how the burden should 
be shared between the member states. 

When is the time right? 

An important aspect ofthe choice between the taxation and emissions 
trading alternatives is the extent to which the scope for an efficient cli­
mate policy would be reduced by splitting European CO2 emissions 
into two segments. Even ifthe Commission in its proposal for burden­
sharing may have made a skilful estimate of marginal abatement costs 
in the various sectors of society, there is cause to believe that over time 
significant differences may arise. However, if the differences prove to be 
small, this may be judged as a bearable price for not having to enforce 
both fuel taxation and emissions trading in the transport sector. Broad­
ening the EU ETS could potentially also come at a price, if it results in 
member states taking less responsibility for all those domestic measures 
aimed at small-scale emissions that should also part of climate policy. 

One option could be to postpone a decision on the possible inclusion 
ofroad transport in the EU ETS until after 2012. By that time policy 
makers will know how the market for emissions allowances developed 
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during the Kyoto period and the Community will in all probability have 
made up its mind on whether the target for 2020 is -20 or -30 per cent. 
If assessment offuture prices in 2012 points at a growing risk for sub­
stantial sectoral differences in marginal abatement cost, the time will 
be ripe for enlargement ofthe EU ETS. In such a case road transport 
and other non-trading sectors could probably enter the trading scheme 
in 2015 or 2016. 

The indefinite postponement of the extension of the EU ETS may 
create uncertainty surrounding the Community's long-term intentions 
and could lead to serious delay if member states prove unable to raise 
fuel taxes to the leve! required for meeting the Union's commitment. 
EU decisions to limit the enlargement ofthe EU ETS to one transport 
sector at a time may cause substantial deceleration in the pace of cli­
mate policy reform. If the Community commits itself to -30 per cent 
and decides not to widen the emissions trading scheme to include road 
transport, it will have to decide on stringent complementary measures 
to meet its overall climate objective. A failure to make these decisions 
would seriously delay the Community's work on climate policy. 
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1 6 .  Conclusions 

The following conclusions may be drawn from the analyses presented 

in previous chapters: 

1 .  The simplest method to guarantee that the EU will be able to meet 

its commitment would be to gradually reduce the cap on emissions 

within the EU ETS and at the same time introduce a harmonised 

CO2 tax on emissions from the non-trading sector. This assumes, 

however, that the climate issue is given sufficient priority by member 

states to allow them to make an exception, in the case of carbon diox­

ide, to their right to decide on matt ers of tax rates. 

2. A somewhat more complicated but entirely feasible alternative 

would be to extend the emissions trading to all sectors of society by 

adopting an upstream approach for the new sectors and auctioning 

the emission allowances allocated to them. 

3. In both cases, installations that are both fuel-intensive and subject 

to global competition could be either compensated in advance by a 

free allocation of allowances or retroactively by reimbursement. This 

assumes that regulations would be harmonised and that the free dis­

tribution of allowances would never exceed the leve! of emissions pro­

duced by the best available technology in each type of production. 

4. Companies consuming !arge amounts of electricity are best com­

pensated retroactively when the effects of emissions trading on e!ec­

tricity prices are known. This compensation will also be needed if the 

scope of the EU ETS remains unaltered. 

5. It is difficult to prevent price competition between companies cov­

ered by the existing trading scheme and the non-trading sector.They 

will compete, for instance, for biofuel. Assuming that the non-trad-
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ing sector continues to be the responsibility of individual member 
states, their purchases of emission credits from CDM and JI projects 
would raise the price at the expense of trading sector companies. 

6. If the Council and Parliament accept the Commission's proposal 
for how to split the burden between the EU ETS and member states, 
there is a good chance of achieving a greenhouse gas reduction of20 
per cent without having to raise fuel taxes by more than the equiva­
lent of the forecast price in the emissions market (€30-40/tonne) . 
The outcome, however, will affected by many factors, some of which 
are difficult to judge, and if it tums out that the target can only be 
reached after a considerable increase in fuel taxation, there is an obvi­
ous risk of political failure. 

7. The risk ofhaving to raise fuel taxes substantially is a great deal larger 
in a case where the Community's commitment is a 30 per cent re­
duction. It is likely to result in a major difference in price increase 
between the trading and the non-trading sectors as well as between 
individual member states. 

8. A conclusion from the analysis of this rep ort is that the European 
Union should as ses by 20 1 2  whether the mod el for burden sharing 
and the common policy instruments (likely to be agreed in 2009) are 
sufficient for reaching the target for 2020. If the assessment shows 
that difficulties will arise in maintaining similar levels of marginal 
abatement cost in the EU ETS and the non-trading sector or be­
tween member states, the trading scheme should be broadened to 
include all emissions of carbon dioxide from sources in EU27. 
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T
he European Union has introduced a cap-and­

trade system for emissions of carbon dioxide 

( co2) from power production and energy-inten­

sive industries. The fast-growing transport emissions, 

however, are not yet subject to any cap. 

This report is an analysis of the impact on efficiency 

and costs from including not only aviation and shipping 

but also the co2 emissions from road transport in the 

European Emissions Trading System (EU ETS) . This 

option is compared to a case where road transport is 

permanently excluded from the trading scheme and 

where its emissions would have to be cut by other policy 

measures and ultimately by allowing higher excise duties 

on petrol and diesel to depress the demand for fuel. 

The analysis shows that the chance of reaching simi­

lar marginal abatement costs in the transport sector and 

the EU ETS is a great deal higher when the Community's 

commitment is to cut overall greenhouse gases by 20 per 
cent than in a case where the objective is a reduction by 

30 per cent between 1990 and 2020. The more ambi­

tious target is likely to result in a major difference in 

price increases between the trading and the non-trading 

sectors as well as between individual member states. 
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