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Nordic Environmental Co-operation

The Nordic Environmental Action Plan 2005-2008 forms the framework for the Nordic countries’
environmental co-operation both within the Nordic region and in relation to the adjacent areas, the
Arctic, the EU and other international forums. The programme aims for results that will consolidate
the position of the Nordic region as the leader in the environmental field. One of the overall goals is
to create a healthier living environment for the Nordic people.

The Nordic Co-operation on Economy and Finance

Nordic co-operation in the area of economy and finance includes consultations on stabilisation
policies, studies and discussion of strategies for structural policies, evaluation of adjustment policies
for the European economic integration process as well as support to the economic transformation
process in Eastern- and Central Europe. The work in this area is governed by the Ministers of Fi-
nance and Economy and they are assisted by a Nordic Committee of Senior Government Officials.

Nordic co-operation

Nordic co-operation, one of the oldest and most wide-ranging regional partnerships in the world,
involves Denmark, Finland, Iceland, Norway, Sweden, the Faroe Islands, Greenland and Aland. Co-
operation reinforces the sense of Nordic community while respecting national differences and simi-
larities, makes it possible to uphold Nordic interests in the world at large and promotes positive
relations between neighbouring peoples.

Co-operation was formalised in 1952 when the Nordic Council was set up as a forum for parlia-
mentarians and governments. The Helsinki Treaty of 1962 has formed the framework for Nordic
partnership ever since. The Nordic Council of Ministers was set up in 1971 as the formal forum for
co-operation between the governments of the Nordic countries and the political leadership of the
autonomous areas, i.e. the Faroe Islands, Greenland and Aland.
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Summary

Abstract

This study analyzes how the Nordic countries have dealt with or plan to
deal with the conditions of the EU emissions trading system (EU ETS)
and the relation to other measures to curb emissions. Concerning the use
of emissions trading and other instruments, there are a lot of similarities
among the Nordic countries, but also some fundamental differences.
Given the information available so far, Denmark and Finland will make
extensive use of the EU ETS and government purchase of credits through
the Kyoto mechanisms to reach their commitments in the period 2008—
2012. Norway anticipates that the emissions reductions attained through
domestic policies and measures will not be sufficiently large to reach the
Kyoto commitment and the use of the flexible mechanisms will hence be
an important part of the strategy. However, the division between the use
of emissions trading and government purchase of credits through the
Kyoto mechanisms is not yet decided. Sweden’s use of emissions trading
is still not decided, but the current national emission target does not in-
clude emission reductions using the flexible mechanisms. Iceland, finally,
will not take part in the EU ETS in the period 2008-2012. So far, the
introduction of the ETS has led to relatively small adjustments of existing
instruments in the Nordic countries. Thus, many instruments are still used
in parallel with the ETS. In the study we conclude that the large number
of energy and climate policy instruments that are used in the Nordic
countries may interact in a suboptimal way. This suggests that the mar-
ginal incentive to reduce greenhouse gases provided by each instrument
should be assessed in a systematic economic analysis of all climate poli-
cies in use.

Background

All Nordic countries have ratified the Kyoto Protocol, and therefore have
binding commitments to reduce their greenhouse gas (GHG) emissions to
the period 2008-2012. The Nordic countries also have a tradition of rela-
tively tough environmental policy. For quite a long time they have had
explicitly formulated climate change strategies and have used various
measures intended to curb emissions.

Since 1 January 2005 an emissions trading scheme is in operation
within the European Union (“the EU ETS”), after several years of prepa-
ration. As members of the union, Denmark, Finland and Sweden were
obliged to implement the EU ETS. Norway has developed a domestic
emissions trading scheme, which shadows, and most likely will be con-
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nected to, the EU ETS. Iceland neither takes part in the EU ETS nor has a
national emissions trading scheme.

The EU ETS does not cover all sectors of society. At present, it is con-
fined solely to CO, emissions from installations in heat and power pro-
duction and in energy-intensive industry. When setting climate policies
the Nordic countries must take this in to account, and try and find the
right balance between emissions trading and other means of reducing
emissions. In view of this, the Nordic Council of Ministers has commis-
sioned ECON, in co-operation with Electrowatt-Ekono of Finland, to
conduct a comparative study of how the Nordic countries intend to make
emissions trading work together with existing climate strategies.

Problem statement

This study analyzes how the Nordic countries intend to make emissions
trading work together with other climate policy instruments. The study
has comprised of two parts. The first part contained a comparative analy-
sis of some aspects of how the Nordic countries have dealt with the con-
ditions of the EU ETS in the present period, 2005-2007, and the relation
to other measures to curb emissions. The second part of the study has
been focused on implications of the EU ETS for the Nordic countries in
2008-2012. This report contains the results of the study’s both phases.

In accordance with the assignment from the Nordic Council of Minis-
ters, the study has put special emphasis on economical effects. The main
focus for the study has been the following question:

In what way have other climate policy instruments, and the Nordic
countries’ climate strategies in general, been affected by the introduction
of emissions trading?

The study’s main findings

The Nordic countries’ use of instruments other than emissions trading is
in many ways similar...

In some ways the prerequisites for carrying out climate change poli-
cies differ between the Nordic countries. For instance, due to varying
industrial and energy production structures, the size of total emissions
vary between the countries. Furthermore, the Nordic countries’ interna-
tional emission reduction commitments, and the challenges it will mean
to reach them, vary quite a lot, with the extremes being Iceland and Den-
mark. Thus, Iceland can allow for an increase in current emission levels
of more than 10 percent to the commitment period (2008-2012) and still
reach its target, whereas Denmark needs to cut its emissions by approxi-
mately 20 percent to be able to reach its target.

Still, there are a lot of similarities in the way the Nordic countries
have chosen to battle climate change. Thus, albeit the application of dif-
ferent measures may vary, by and large the Nordic countries use the same
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kind of policy instruments in order to reduce GHG emissions, for in-

stance:

o Carbon dioxide taxes. All Nordic countries except Iceland use a CO,
tax. Generally, the tax is levied on the use of fossil fuels in relation to
their carbon contents. However, there are differences in how the tax is
imposed, e.g. a number of different exemptions are used.

e Energy related taxes. All Nordic countries use energy related taxes,
but the tax design differs between countries. The purpose of the
energy related taxes are primarily fiscal. But the taxes also have an
effect on energy consumption and on CO, emissions.

e Long-term, voluntary agreements. Some sort of voluntary agreements
between industry and the government are used in all Nordic countries.
These agreements typically mean that the concerned industry, for
instance, gets a reduction of the CO, tax rate and in exchange has to
carry out energy saving investments.

o Subsidies and green certificate systems. Subsidies to renewable
energy production and energy conservation are used in all Nordic
countries except Iceland. Of the Nordic countries, Sweden is so far the
only one that has introduced a system of green certificates, but other
Nordic countries are considering doing so.

e Use of JI and CDM. Denmark and Finland has announced that they
intend to use credits from Joint Implementation (JI) and the Clean
Development Mechanism (CDM) in order to fulfil their Kyoto
commitments. Norway has indicated that the mechanisms will be used
if necessary. Sweden has a programme for JI and CDM, but has not
yet decided in what way the credits will be used.

...and so is the implementation of emissions trading in the Nordic
countries 2005-2007

Except for Iceland, all Nordic countries have introduced emissions trad-
ing for the period 2005-2007. There are, for natural reasons, strong simi-
larities in the implementation among the Nordic EU Member States. The
Norwegian implementation differs somewhat, mostly due to a substan-
tially lower coverage. The main elements of the implementations are
summarized in table A below. Information about Norway refers to the
national ETS, which will probably be connected to the EU ETS.
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Table A Main elements in the introduction of emissions trading in the Nordic

countries 2005-2007

Denmark

Finland

Norway

Sweden

Trading sector’s share of
emissions?

Number of installations
(approx.)

Total allocation, yearly
average 2005-2007

Allocation compared to
recent emissions

Auctioning

Opt-in/Opt-out

Allocation method for
existing installations (base
years)

Allocation method for new
entrants

60 % of CO,
emissions, 47 % of
all GHG emissions

350

33.5 million tonnes

Power and heat
production: 96 %
of 2002 emissions

Others: 110 % of
2002 emissions

Yes, 5 % of total
allocation

No/No

Grandfathering
(1998-2002)

Benchmarking

71 % of CO,
emissions, 60 % of
all GHG emissions

550

45.5 million tonnes

Power and heat
production: 105 %
of average emis-
sions 1998-2002 /
2000-2003

Others: 119 % of
average emissions
1998-2002

No

Yes/No

Grandfathering

(1998-2002 on
general, but 2000—
2003 for conden-
sate power plants)

Benchmarking

16 % of CO, emis-
sions, 13 % of all
GHG emissions

50

6.8 million tones

Power and heat
production: 95 % of
average emissions
1998-2001

Others: 95 % of
average emissions
1998-2001

No

No/"Yes"?

Grandfathering
(1998-2001) or
expected emissions

Based on ex-pected
CO, emissions

42 % of CO, emis-
sions, 33 % of all
GHG emissions

700

22.9 million tonnes

Power and heat
production: 80 % of
average emissions
1998-2001

Others: 100 % of
average emissions
1998-2001. 100 % of
projected process
emissions.

No

Yes/No

Grandfathering
(1998-2001)

Benchmarking

Notes: ¥ The share is calculated as ‘Total allocation, yearly average 2005-2007’ in relation to the yearly average for total
emissions in the years 1999-2003 (as shown in table 2.2). 2) Norway has chosen a trading regime in which emissions from
burning of fossil fuels that are subject to CO, tax is exempted from the regime. This could perhaps be described as an
“opt-out”, and is the main reason why the Norwegian ETS is of relatively limited scope.

Changes in climate policy instruments due to emissions trading so far are
only marginal...

How the Nordic countries’ climate strategies will finally be affected by
the introduction of emissions trading is really too early to say, since the
climate strategies presently are under revision in many of the countries.
Thus, Finland (late 2005) and Sweden (March 2006) have recently pre-
sented new, or at least revised, climate strategies, while Iceland will
probably do so later this year. One of the circumstances that have brought
about the need for revision is the introduction of emissions trading.

So far, the introduction of emissions trading seems to have led to rela-
tively marginal corrections of the former climate strategies. In the EU
Member States Denmark, Finland and Sweden the EU ETS seems hith-
erto to have been mainly implemented alongside existing policy instru-
ments and to have led to only minor corrections of existing instruments.
To some extent this seems to be true also of Norway. But since Norway is
not an EU Member State, it could choose a somewhat different approach
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in the introduction of emissions trading. Thus, Norway uses emissions
trading as a complement to CO, taxation, by excluding CO, taxed emis-
sions from the ETS.

The main changes in other climate related measures due to the intro-
duction of emissions trading that so far has occurred, can be summarized
in the following fashion:

e Denmark: The national emissions trading system that for some years
had been in operation in order to curb carbon dioxide emissions from
electricity production was abolished in 2005, due to the obvious
overlapping with the EU ETS.

e Finland has introduced a CO, tax relief on heat production with peat
and removal of subsidies for electricity generation with peat. The
main reason for these changes was to compensate for the loss of
competitiveness against other fuels caused by the introduction of the
EU ETS.

o Norway: There are emissions from several industries (i.e. process
emissions from aluminium etc.) that neither are covered by the EU
emissions trading directive, nor by the Norwegian CO, tax. The
Norwegian government decided that some policy instruments should
be directed towards these emissions as well. Therefore a new
agreement on emissions reductions was signed between these
industries and the authorities.

e Sweden: Some changes have been made in the environmental
legislation. Thus, the requirements in the Environmental Code
concerning restrictions on emissions of carbon dioxide and on the
quantity of fossil fuel used have been removed for plants covered by
the EU ETS.

...but further changes are proposed

According to theoretical studies and numerous quantitative assessments
the interaction between energy and climate policy instruments is often
complex. Hence, different measures can act together in a counterproduc-
tive way, thus increasing the overall cost of reaching the goal. The case
where CO, emissions trading is used with CO, taxation on the same emit-
ter is an apparent example where multiple instruments might hinder a cost
effective outcome.

Based on the cost efficiency aspiration declared in the climate strate-
gies, one should expect the Nordic countries to make some adjustments
of pre-existing policy instruments. There are now clear indications that
steps are taken in that direction. For example, both Sweden and Denmark
are in the process of reducing the emission trading industries’ CO, tax
burden, and Finland will lower the electricity tax on industry within the
ETS. However, other climate policy related instruments applied on the
trading sectors, such as green certificates systems and subsidies, are still
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used in parallel with the ETS. This could interfere with the cost effective-
ness of the emissions trading system. One should however bear in mind
that some of these instruments, like the green certificate system, have
other policy objectives.

Balancing the use of ETS and other instruments involves uncertainty and
complex decisions

Due to the partial sectoral coverage of the EU ETS there is a problem of
“balancing” emissions trading with the use of instruments in the non-
trading sector to achieve the Kyoto commitment. The chosen balance will
have implications for the cost of reaching the emission target. However,
many variables that are important for the decision are still highly uncer-
tain. Central variables are e.g. the cost of further emissions reductions in
the non-trading sector, i.e. mainly emissions from transport and heating;
the price of credits from JI and CDM projects (and the cost of raising
public funds to purchase programs); and the future price of allowances
within the EU ETS.

So far, there have only been indications on how the countries will
handle this “national burden sharing” in the period 2008-2012. Denmark,
Finland and Norway anticipate that the future emission reductions in the
non-trading part of the economy will not be sufficient to attain the emis-
sion target. These countries therefore see the flexible mechanisms as an
important part of their policies. In the case of Norway, however, it should
be noted that the size of the non-trading part of the economy is still un-
certain and an expansion of the current limited sectoral coverage may be
proposed. Sweden, on the other hand, has an indicative emissions target
for the transport sector which specifies that large emissions reductions
ought to be achieved in this sector.

Table B summarizes the Nordic countries chosen policy balance based on
the information available so far.



Table B The Nordic countries planned use of EU ETS and other instruments 2008-2012

Denmark

Finland

Norway

Sweden

Kyoto gap

EU ETS

Government use of
the Kyoto mecha-
nisms

Domestic policies
and measures

17.3 Mt CO, eq. per year"

Not yet decided. (No explicit restric-
tion on use of JI/CDM credits
indicated in national implementation
of the Linking directive.)

The government will buy approx.
4.5 Mt per year.

Largely under investiga-tion.

(No overall tax increase but possi-
bly tax differentiation. Subsidies to
renewable energy. Energy labeling
of buildings.)

11 Mt CO;, eq. per year

Not yet decided. (Estimated 5.9 Mt reductions per
year used in latest “with measures” projections.)

The government plans to buy approx. 2.4 Mt per
year

Approx. 1 Mt per year in total estimated.

(Energy conservation important. Attained largely
through agreements, energy audits and other
energy conservation programmes. Transport
related measures will reduce approx. 0.5 Mt per
year.)

11 Mt CO; eq. per year

Not yet decided. (Low coverage of current
domestic system reduces the possible use.
Discussions on including e.g. the offshore
petroleum activities, which would increase the
possible use of the ETS.)

Not yet decided but it is foreseen that the gov-
ernment will acquire Kyoto units if necessary to
fulfil the commitment

Small future reductions estimated. (CO, tax and
voluntary agreements with industry. CO, tax on
transports is the main instrument to limit emis-
sions. Proposed increase in the tax rate on
domestic aviation, domestic shipping of goods
and supply ship. Targets on each sectors contri-
bution will be presented.)

-0.7 Mt CO; eq. per year (but 2.1 Mt above current
national target)

Not yet decided. (Allocation proposed to be based on
the current national target. Proposed restrictions on the
use of Jl and CDM credits within the ETS. The ETS
could not be used toward the current national target.)

Approx. 1 Mt per year through pilot programs. (Not yet
decided how these credits will be used. Could not be
used toward the current national target.)

Should be used to fulfil the national target, 2.1 Mt per
year.

(Large number of measures used and proposed. No
estimate of effects provided. Indicative (strict) sector
specific target concerning the emissions of CO, from
transports. Increased use of renewables by using green
certificates. )

Note: ¥ The gap may be reduced to 12.3 Mt if corrections are made for electricity export in the base year 1990



16 The use of emissions trading in relation to other means of reducing emissions

Given the uncertainty concerning the price of emission allowances, the
cost to the economies from far-reaching use of the EU ETS is still highly
unsure. It is also very much dependent on the policy balance chosen by
other European countries. A number of quantitative assessments point
toward potentially large direct and indirect effects on some of the trading
sectors’ international competitiveness. This indicates that, at least in the
longer run, costly structural changes may be brought about. At the same
time, other studies indicate that further emission reductions through poli-
cies and measures on non-trading sectors may be costly.

In general, participants in the EU ETS call for stable and foreseeable
conditions. However, due to the prevailing uncertainty in several dimen-
sions and the dependence on other countries’ choices, decisions concern-
ing the policy balance are difficult to make and for the time being it may
even be valuable to postpone decisions.



1. Introduction

1.1 Background

The Nordic countries have a tradition of relatively tough environmental
policy. For quite a long time they have also had explicitly formulated
climate change strategies and have used various measures intended to
curb emissions, e.g. Denmark, Finland, Norway and Sweden all intro-
duced a carbon dioxide tax on fossil fuel consumption in the early 1990’s.

In recent years, however, the conditions for setting climate policies
have been transformed to a certain extent, since on 1 January 2005, a
scheme for trading in emission allowances (“emissions trading”) was
introduced in the EU. In the implementation of this scheme in the Nordic
countries, the question of how to make it work together with existing
climate strategies has been of great importance.

The EU Emissions Trading Scheme (EU ETS) is based on a directive
that was formally adopted in October 2003." The EU ETS comprises
various time periods. The first period (2005-2007) is partly intended as a
learning experience. The following periods will run in five-year cycles,
i.e. 2008-2012, 2013-2017 etc.

Emissions trading is a market-based instrument of climate policy,
which is commonly regarded as the most cost-effective and economically
efficient way of reducing emissions. The EU ETS does, however, possess
some characteristics that separate it from a theoretically ideal emissions
trading scheme, for example:

e The EU ETS does not cover all sectors of society. In the first period
(2005-2007), it is confined solely to CO, emissions from installations
in energy-intensive industry (production and processing of ferrous
metals, minerals, and paper, paperboard and pulp) and combustion
units with capacity above a certain level (20 MW) in heat and power
production. In the whole EU, the system covers roughly 12 000
installations. The European Commission has estimated that the
scheme will cover approximately 46 percent of the projected EU CO,
emissions in 2010.

e The majority of the emission allowances are not allocated through
auctioning in the EU ETS. Thus, the directive states that EU Member
States are to allocate at least 95 percent of the emission allowances

! Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 estab-
lishing a scheme for greenhouse gas emission allowance trading within the Community and amend-
ing Council Directive 96/61/EC (OJ No. L 275, Volume 46, 25 October 2003).
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free of charge during the three-year period 2005—2007. For the first
commitment period, 2008—2012, at least 90 percent are to be
distributed free of charge.

e The principles for allocating emission allowances free of charge for
the period 2008-2012 have not been clearly specified yet, at least not
in detail. This creates an element of uncertainty for the carbon market
in the present period.

e Other climate policy instruments have on general not been subject to
European harmonization.

The overall conditions for the EU ETS in the period 2008-2012 are to a
large extent given by the directive. However, some adjustments in the
trading scheme for the period 2008-2012 will most likely be realized
during 2006. Thus, in the first part of 2006 the European Commission
will work out a proposal for changes in the EU ETS for the period 2008—
2012. The proposal shall then be negotiated between the Member States
and approved during 2006. At present, it can be anticipated that the nego-
tiations only will lead to relatively minor changes, e.g. the trading scheme
will probably not be amended with more greenhouse gases or sectors
(with the possible exception of aviation) already in 2008.

Subject for the study

The design and implementation of the EU ETS raises some questions of
special interest to the Nordic countries that take part in the scheme. One
such aspect is that the Nordic countries use other greenhouse gas related
measures to a larger extent than most other European countries, which
could have implications for the effectiveness of the trading scheme. In
addition to effectiveness issues, possible elimination, or at least reduced
use of other measures, e.g. CO, taxes, for sectors covered by the ETS
could also have fiscal consequences. Furthermore, Sweden has intro-
duced (and other Nordic countries are considering doing so) a system of
green certificates in order to increase the amount of power production
based on renewable sources. This also affects the conditions for setting
and obtaining climate change targets. The existence of a common Nordic
power market also gives cause for a special Nordic perspective on the EU
ETS.

In view of the forthcoming negotiations on the conditions of the EU
ETS for 2008-2012, and the somewhat special conditions for implement-
ing the EU ETS in the Nordic countries, the Nordic Council of Ministers
has commissioned ECON, in co-operation with Electrowatt-Ekono of
Finland, to conduct a study of how the Nordic countries intend to make
emissions trading work together with other climate policy instruments.
The study is to put special emphasis on economical effects

The main focus for the study has been the following question:
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¢ In what way have other climate policy instruments, and the Nordic
countries’ climate strategies in general, been affected by the
introduction of emissions trading?

In accordance with the assignment from the Nordic Council of Ministers,
the study has been carried out in two phases. The first phase comprised of
a comparative analysis of some aspects of how the Nordic countries have
dealt with the conditions of the EU ETS in the present period, 2005—
2007, and the relation to other measures to curb emissions. The prelimi-
nary results of the first phase were presented to and discussed with the
Nordic Council of Ministers in September 2005. The second phase of the
study has focused on implications of the EU ETS for the Nordic countries
in 2008-2012.

Since the report deals with the relation between emissions trading and
other instruments, it is mainly focused on Denmark, Finland, Sweden (as
they are EU Member States) and Norway (which has a national emissions
trading scheme that will most likely be connected to the EU ETS). Thus,
Iceland, which neither takes part in the EU ETS nor has a national emis-
sions trading scheme, is generally left out of the discussion. Iceland is,
however, included when we discuss climate targets and emission levels
more in general (see chapter 2).

The sources that have been used for the study consist, to a large ex-
tent, of various official documents (e.g. the Nordic countries’ climate
strategies, National Allocation Plans, and National Communications un-
der the UNFCCC), but also of other sorts of background material; see the
enclosed list of references.

The report has been written by ECON. The information about Finland,
and vital comments on the report, has mainly been provided by Electro-
watt-Ekono.

1.2 Contents of the report

Although the work of the study has been carried out in two phases, this
report, which contains the results of the study’s both phases, is not struc-
tured strictly in accordance with the two phases. Instead, in order to better
reflect the main question of the study, we have chosen a more thematic
presentation. Thus, after an overview of the Nordic countries’ emission
targets, levels and projections is given in Chapter 2, we deal with the
question of in what way other climate policy instruments, and the Nordic
countries’ climate strategies in general, have been affected by the intro-
duction of emissions trading in the following fashion:

First, we discuss how, from a theoretical viewpoint, the introduction
of emissions trading could be affected by other climate policy instru-
ments and the Nordic countries’ climate strategies in general. Thus, in
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Chapter 3 we discuss emissions trading in combination with other in-
struments from a more theoretical standpoint. Then, in Chapter 4, we
analyze results from various model based quantitative assessments (some
general, but mainly studies concerning the Nordic countries) of the ef-
fects from the introduction of emissions trading. All of these studies were
done before the EU ETS had actually started. In fact, several of the stud-
ies were carried out directly in connection with governmental ex ante
investigations of how the EU ETS should be implemented.

Secondly, we discuss how, in practice, the introduction of emissions
trading so far seems to have affected other climate policy instruments and
the Nordic countries’ climate strategies in general. Thus, in Chapter 5 we
discuss the introduction of emissions trading in the Nordic countries. We
present the main features of emissions trading in the period 2005-2007,
the development so far, and discuss how the conditions might change in
the period 2008-2012. Then, Chapter 6 contains a comparative analysis
of the use of instruments other than emissions trading in the Nordic coun-
tries’. In chapter 6, we also analyze to what extent these instruments have
been affected by the introduction of emissions trading, and the outlook of
the Nordic countries’ climate strategies for the period 2008-2012.

Chapter 7 consists of a summary and discussion.



2. Emission targets, levels and
projections

All Nordic countries have ratified the Kyoto Protocol. This implies that
all countries have a binding greenhouse gas (GHG) emission reduction
commitment for the period 2008-2012.

In order to describe the challenges the Nordic countries will meet in
trying to fulfil their Kyoto commitments, we in this chapter give a brief
overview of the Nordic countries’ emission targets (2.1), their historic
and current emission levels (2.2), and their projected future emissions
(2.3).

2.1 Emission targets

All Nordic countries except Sweden have a national emission target that
corresponds to their commitment according to the Kyoto Protocol. Swe-
den, on the other hand, has adopted a stricter emission target in its na-
tional climate strategy.

A country’s emission reduction commitment according to the Kyoto
Protocol refers to the period 2008—-2012 and is set in relation to the coun-
try’s 1990 emissions — this is also the way that Sweden’s national target
is set. The Nordic countries’ emission targets, in relation to emissions in
1990, are shown in table 2.1 together with emissions for the years 1990
and, which is the latest available statistics for all countries, 2003.

As is shown in table 2.1, the countries’ emission targets vary quite a
lot. Some countries need to make substantial reductions compared to their
1990 emissions, while others even can increase their emissions. For com-
parisons sake, it should be mentioned that total EU15 emissions need to
be reduced by approximately 5 percent from the current level, if the com-
bined EU1S5 target under the Kyoto Protocol of an 8 percent reduction is
to be reached.
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Table 2.1 The Nordic countries’ emission targets

GHG emissions 1990 Target for 2008-2012 Target for 2008-2012 GHG emissions
(million tonnes CO, (in % relative to (calculated as million 2003 (million
equivalents) 1990) tonnes CO, equivalents) tonnes CO,
equivalents)

Denmark 69.3 -21 % 54.7 73.9

Finland 70.5 0% 70.5 85.6

Iceland 3.3 +10 % 3.6 31

Norway 50.1 +1 % 50.6 54.8

Sweden 72.2 -4 % 69.3 70.6

Some explanatory comments about the emissions targets need to be made
about Denmark, Iceland and Sweden:

e Denmark. According to the EU burden sharing agreement, Denmark’s
commitment for the period 2008—2012 corresponds to annual
emissions of just below 55 million tonnes. However, a final decision
on what the Danish commitment will mean in terms of tonnes has not
yet been made. Denmark’s emissions were unusually low in 1990,
since Danish power plants produced less than usual due to large
electricity imports from Norway and Sweden, made possible by heavy
rainfall. Denmark has argued that the country should be compensated
for this. If the EU agrees (it will be decided in 2006), Denmark will be
allowed to emit just under 60 million tonnes CO, equivalents annually
from 2008-2012.

¢ Iceland. The Icelandic obligations according to the Kyoto Protocol are
two fold. First of all, as is shown in table 2.1, the greenhouse gas
emissions shall not increase more than 10 percent from the level of
emissions in 1990. However, as a relatively small economy in which
individual sources of industrial process emissions can have a
significant proportional impact on emissions at the national level,
Iceland has also in one respect been awarded special status in the
Kyoto Protocol. Thus, in line with Decision 14/CP.7, additional
emissions of up to 1.6 million tonnes originating from large single
projects initiated after 1990 shall be reported separately and carbon
dioxide emissions from them not included in national totals. In
Iceland’s case, these conditions mainly concerns abrupt increases in
emissions from aluminium production associated with the possible
expansion of production capacity of this industry.

e Sweden. According to the EU burden sharing agreement, Sweden’s
emissions of the Kyoto Protocol’s greenhouse gases are to be limited
to 104 percent compared to the 1990 level in the first commitment
period. However, according to a decision by the Swedish Parliament
in 20022, Swedish emissions of greenhouse gases for the period 2008—
2012 are to be at least four percent lower than emissions in 1990.

% Prop. 2001/02:55, bet. 2001/02:MJU 10, rskr. 2001/02:163.
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According to the national target, emissions during this period shall at
most correspond to 96 percent of emissions in 1990 without
compensation for absorption in carbon sinks or by flexible
mechanisms. In its proposal for a revised climate strategy, the
Swedish government has recently stated that the target for 2008-2012
shall remain as was decided in 2002.> Complementing this, a more
long-time target is also introduced. Thus, the government proposes
that the emissions for Sweden in 2020 should be 25 percent lower than
in 1990. Through a set of checkpoints every five years, starting 2008,
the development will be continuously reviewed.

It must be emphasized that the Kyoto commitments relate to 2008-2012,
and that none of the Nordic countries have an explicit emission target for
the period 2005-2007. Furthermore, it is not possible to give a certain
prediction of whether the countries will reach their targets or not, solely
by observing past and current emission levels and the target for 2008—
2012. The optimal path depends on, among other things, the country’s
industrial structure and could therefore differ between the Nordic coun-
tries.* It is therefore not un-complicated to identify if the countries are
progressing optimally toward the target and how large the emissions
should be in the period 2005-2007. Still, the differing sizes of the gap
between current emission levels and the Kyoto target at least indicates
that the Nordic countries’ efforts to meet their Kyoto commitments in the
coming years will be of varying difficulty.

2.2 Historic and current emission levels

How the Nordic countries’ GHG emissions in total have evolved since
1990 is shown in table 2.2 below. Since the EU ETS at present only in-
cludes CO,, the table also shows the evolvement of CO, emissions.

* Prop. 2005/06:172.

*If, for example, the policymaker wish to avoid large premature retirement of the current capital
stock it could be optimal to postpone abatement. See e.g. Grubb (1997) for a discussion on economic
issues of the timing of abatement.
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Table 2.2 Evolvement of total GHG emissions (in million tonnes CO, equivalents) and
of carbon dioxide emissions (in million tonnes) in the Nordic countries

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Denmark
-Total GHG 69.3 80.0 73.8 76.2 79.7 76.7 90.0 80.3 76.1 72.9 68.3 69.7 69.0 73..9
-CO; 52.9 63.6 57.8 60.1 63.7 60.6 74.0 64.5 60.4 57.5 53.1 54.6 54.3 59.2
Finland
-Total GHG 70.5 69.5 66.8 67.9 74.4 71.6 76.9 76.0 729 725 70.2 75.8 77.2 85.6
-CO, 56.3 55.8 53.8 54.7 61.1 58.1 63.4 62.3 59.5 59.2 57.6 63.2 65.0 73.2
Iceland
-Total GHG 33 3.1 3.0 3.1 3.0 3.1 3.2 3.4 3.4 3.6 3.3 3.2 3.1 3.1
-CO, 2.1 2.0 2.1 2.2 2.2 2.2 23 24 23 2.5 2.3 2.2 2.2 2.2
Norway
-Total GHG 50.1 48.3 46.0 48.0 50.0 49.6 52.8 52.9 53.3 54.3 53.8 55.3 53.5 54.8
-CO; 34.4 33.5 33.8 35.4 37.3 37.2 40.4 40.6 40.8 41.6 41.1 42.7 41.2 43.2
Sweden
-Total GHG 72.2 72.5 72.2 72.0 74.7 73.4 77.2 72.7 73.2 69.9 67.3 68.3 69.5 70.6
-CO, 56.3 56.7 56.5 56.1 58.7 57.6 61.2 56.8 57.5 54.7 52.4 53.5 54.8 56.0

Source: The Nordic countries’ 2005 National Inventory Reports to the UNFCCC, Milijgministeriet (2005),
www.naturvardsverket.se

As is obvious from table 2.2, emissions vary quite a lot over the years in
the Nordic countries, especially in Denmark and Finland. The differences
are largely due to hydrological and climatological factors, which lead to
variations in the availability of hydroelectric power in the Nordic energy
system. When there is a lot of, mainly Norwegian and Swedish, hydroe-
lectric power available (e.g. 2000), the need for Danish and Finnish fos-
sil-fuelled power production is lower, and vice versa. In dry years (e.g.
1996) the Danish and Finnish coal condensing plants are used more in-
tensively, and the electricity exported to other countries, leading to con-
siderably higher GHG emissions in Denmark and Finland.

The evolvement of emissions on sector level for each country is illus-
trated in figures 2.1-2.5 below. It should be noted that the sector division
in the figures does not follow the sector division of the EU ETS, since
there are no official statistics of the latter. However, the installations that
are covered by the EU ETS are mainly to be found in the sectors ‘energy’
and ‘industrial processes’, whereas ‘transport’ for instance is not covered
by the EU ETS. Compared to the EU ETS, it should also be noted that
figures 2.1-2.5 show total GHG emissions, not only CO,.
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Figure 2.1 Denmark’s total GHG emissions on sector level
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Source: Denmark’s 2005 National Inventory Report to the UNFCCC, Miljgministeriet (2005)

In Denmark, total GHG emissions show a clear “cyclical” variation over
the years. As was mentioned earlier, this is mainly due to variations in
energy production. The energy sector also stands for a substantial part of
Denmark’s emissions.

Due to the “cyclical” variation, it is difficult to distinguish a clear
long-term trend for Denmark’s total emissions. On sector level, however,
the long-term trend for emissions is clearly increasing in the transport
sector and clearly decreasing in the agricultural sector.
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Figure 2.2 Finland’s total GHG emissions on sector level
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Over the years, Finland’s emissions show a similar, cyclical variation as
the Danish emissions. In contrast to Denmark, however, the long term
trend for Finland’s emissions is clearly increasing. Both the cyclical
variation and the long-term increasing trend can mainly be explained by
the emission patterns of the energy sector, which stands for a big part of

Finland’s emissions.
Waste and agriculture are the Finnish sectors whose emissions most

clearly show a long-term decreasing trend.

Figure 2.3 Iceland’s total GHG emissions on sector level
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Judging by figure 2.3, Iceland’s emissions are rather stable over the
years. On the other hand, the above-mentioned effects of Decision
14/CP.7 should also be considered. Thus, additional emissions of up to
1.6 million tonnes originating from large single projects initiated after
1990 shall be reported separately and carbon dioxide emissions from
them not included in national totals. This means that the de facto long
term trend of Iceland’s emissions is increasing.

Figure 2.4 Norway's total GHG emissions on sector level
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Source: Norway's 2005 National Inventory Report to the UNFCCC

Norway’s emissions show no obvious cyclical variations over the years.
The long-term trend of total emissions seems, however, to be increasing,
with the biggest increases coming from energy production and transport.
One Norwegian sector whose emissions show a significantly decreasing
long-term trend is industrial processes.

Figure 2.5 Sweden'’s total GHG emissions on sector level
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Source: Sweden’s 2005 National Inventory Report to the UNFCCC

As figure 2.5 illustrates, due to variations in energy production, Sweden’s
emissions to some extent show the same cyclical pattern as Denmark’s
and Finland’s. However, in contrast to especially Finland, the long-term
trend of Swedish emissions seems to be slightly decreasing.

One sector, whose emissions both make up a big part of Sweden’s total
emissions and show a long term increasing trend, is the transport sector.

Relative variations

Finally, in order to round up the discussion of the Nordic countries’ his-
toric and current emission levels, it should be noted that the countries’
emissions vary both in absolute and relative terms. The variation in abso-
lute terms is clearly illustrated by table 2.2 and the figures above. The
variation in relative terms can be illustrated by calculations of emissions
in relation to the countries’ Gross Domestic Products (GDP) and per cap-
ita (see table 2.3).

Table 2.3 Total GHG emissions in relation to GDP and per capita (2003 data for emis-
sions and GDP, 2004 data for population)

GHG emissions in relation to GDP GHG emissions per capita (tonnes
(tonnes CO, equivalents per CO; equivalents)
MUSD)

Denmark 351 13.7

Finland 528 16.5

Iceland 295 10.7

Norway 248 11.9

Sweden 234 7.8

Source: The Nordic countries’ 2005 National Inventory Reports to the UNFCCC, Milijgministeriet (2005),
www.haturvardsverket.se (emissions), IMF's World Economic Outlook Database, www.imf.org (GDP), www.norden.org
(population)

2.3 Projected future emissions

We concluded section 2.1 by saying that the differing sizes of the gap
between current emission levels and the Kyoto target indicates that the
Nordic countries’ efforts to meet their Kyoto commitments in the coming
years will be of varying difficulty.

The challenges the Nordic countries will meet in trying to fulfil their
Kyoto commitments can also be illustrated by their projected future emis-
sions. Table 2.4 shows the latest available official projections for each
country. In order to facilitate a comparison with historic and current
emission levels, the table is structured in a similar way as table 2.2, i.e. it
shows total GHG emissions and CO, emissions.

On general, the projections have been made as a with measures scenario.’
This means that the projections reflect the policies and policy instruments

5 In the Icelandic projection, however, the expected effects of the key measures of the climate
change policy have been integrated (a “with additional measures” projection).
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that were established at the time, but do not take in to account instru-
ments that will be implemented in the coming years in order to curb
emissions. It should be noted that the projections therefore do not repre-
sent the most probable future evolvement of emissions.

Due to the varying conditions under which the projections were made
(e.g. they were made by each country individually and at different points
in time), caution should be used when comparing them. For instance, the
EU ETS has been taken in to consideration in the Danish, and Swedish
projections, but not in the Finnish and Norwegian projections. In the case
of Norway, neither has the domestic ETS.°

Table 2.4 Projections of future total GHG emissions (in million tonnes CO,
equivalents) and of CO, emissions (in million tonnes) in the Nordic countries

1990 2003 2008-2012 Projection Target for 2020
2008-2012 2008-2012
relative to relative to
1990 1990
Denmark?
-Total GHG 69.3 73.9 72.3 +4 % 21 % 67.2
- CO, 52.9 59.2 59.0 - 55.2
Finland
-Total GHG 70.5 85.6 80.8 +14 % 0% 82.1
-CO, 56.3 73.2 66.8 - 70.7
Iceland?
-Total GHG 3.3 3.1 2.8[3.0] -15% +10 % 2.8[3.1]
-CO, 2.1 2.2 2.3[2.4] - 2.3[2.4]
-CO; emissions fulfilling 0 0.4 0.4[1.5] - 0.4[1.6]
14/CP.7
Norway
-Total GHG 50.1 54.8 61.8 +23 % +1 % 68.7
-CO, 34.4 43.2 49.9 - 57.0
Sweden
-Total GHG 72.2 70.6 71.2 -1% -4 % 76.3
-CO, 56.3 56.0 57.7 - 63.1

Source: The Nordic countries’ 2005 National Inventory Reports to the UNFCCC, Danish Ministry of the Environment and
the Danish Environmental Protection Agency (2005a), Finnish Ministry of the Environment (2006), Ministry for the Envi-
ronment in Iceland (2003), Norwegian Ministry of the Environment (2006), www.naturvardsverket.se, Swedish Environ-
mental Protection Agency and The Swedish Energy Agency (2004)

Notes: ?) If the EU eventually agrees with Denmark (it will be decided in 2006) that the country’s emissions in 1990 were
unusually low (due to large electricity imports from Norway and Sweden) and therefore should be adjusted, the commit-
ment for 2008-2012 will be approximately 60 Mt CO, eq, i.e. approximately -13 % relative to 1990. 2) Iceland presented
two scenarios in its third national communication under the UNFCCC. The first one assumes no additions to energy
intensive industries other than the expansions already agreed upon in October 2001. The second scenario was based on
the assumption that a new aluminium smelter will be built, and that both of the existing aluminium plants will be enlarged.
Numbers for scenario 2 (which would lead to substantially increased emissions in line with Decision 14/CP.7) are shown in
brackets.

® It should also be noted that the Norwegian projections are based on preliminary technical as-
sumptions and should be regarded as tentative. The government will present new long-term projec-
tions in 2006 (Norwegian Ministry of the Environment, 2006).
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On sector level, the projected emissions show similar patterns as those
that were illustrated in figures 2.1-2.5. Thus, on general the projected
future emissions from the transport sector show an increasing trend in the
Nordic countries. Emissions from the energy sector are also projected to
increase in the countries, albeit the emissions from the Danish energy
sector are expected to decrease after 2015. That emissions from the en-
ergy sector are projected to increase even in Norway and Sweden, where
these kinds of emissions so far have been low, are mainly due to the ex-
pected introduction of new gas fired power plants (Norway), and the ex-
pected, continued dismantling of nuclear power plants (Sweden). In Nor-
way, a substantial part of the projected increase in emissions is also ex-
pected to come from petroleum offshore activities.

Finally, when studying the projections, a remark from the Swedish
National Allocation Plan for 2005-2007" is worth mentioning, since it
might have general bearings. As was pointed out earlier, in this chapter
we have chosen to describe the evolvement of emissions on sector level
with a different sector division than that of the EU ETS, since there are
no official statistics of the latter. However, in terms of the sector division
of the EU ETS, the Swedish NAP shows that over the years there has
been a “transition” in Sweden’s emissions from the non-trading sector to
the trading sector, i.e. the trading sector’s share of emissions has in-
creased and the non-trading sector’s share has consequently been re-
duced. Thus, a transition from individual to district heating of housing
and premises has been stimulated by energy and carbon dioxide taxation.
The additional heat and combined heat and power production that can be
foreseen is expected to entail some increase in emissions in the trading
sector that partly corresponds to reductions in the non-trading sector.
Furthermore, increased emissions from the refinery sector, that ensue due
to requirements of other community legislative and policy instruments,
are also partly balanced by relative reductions in emissions in the trans-
port sector.

7 Swedish Ministry of Industry, Employment and Communications (2004).



3. ETS combined with other
instruments — theoretical 1ssues

3.1 Introduction

Within environmental and energy policy in general and climate policy in
particular it appears as if there is a tendency to introduce new policy in-
struments without removing or adjusting the instruments already in use.
Even if each of the measures used might be rational in themselves, there
is clearly a risk that they, when analyzed together, could interact in a way
that reduces the effectiveness of the overall climate policy. Given this
potential risk, the effect of using multiple instruments has been given
surprisingly little attention in both the academic and the policy debate. So
far, analysis has mostly been focused on the effectiveness of one instru-
ment at the time. The issue has however been given somewhat more at-
tention lately as the need for understanding of these issues has increased
with the introduction of the EU ETS. For example, research funded by
the OECD and the European Commission recently analyzed the effects of
emissions trading in combination with other instruments.® Within the
Nordic countries, which has a relatively long tradition in using different
emissions related instruments, there is lacking assessments of how the
different climate and energy policy related instruments interact.

There are several ways in which policy instruments could interact.
From a general equilibrium perspective it is likely that all instruments
will interact in some way or another. For example, within the literature
concerning green tax reforms it has been shown that the cost of using one
instrument is highly dependent on the pre-existing distortions caused by
other instruments.’ In this study, however, we focus on interactions be-
tween the EU ETS and (major) instruments that are aimed at mitigating
greenhouse gases in the Nordic countries (e.g. CO, tax) or a closely re-
lated target (e.g. green certificates) and/or which are connected to the use
of fossil fuels (e.g. energy tax).

3.2 The effects of using multiple instruments

In general it is often stated that one should use one instrument per goal.
That is, it is seldom a good idea to use e.g. carbon taxes on polluters if

8 Johnstone (2002), Sorrell (2003), Sorrell and Sijm (2003), Sijm and van Dril (2003).
° For example, pre-existing tax distortions could through the “tax-interaction effect” increase the
cost of environmental taxes (see e.g. Bovenberg and de Mooij, 1994, and Goulder, 1996).
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they at the same time are covered by an emissions trading system. The
principal advantage of an emissions trading system is that it achieves an
environmental goal, i.e. the emission cap, at the lowest cost to society
automatically through the market mechanism. From a CO, efficiency
perspective any policy that disturbs the polluters’ mitigation decision
within the trading system is costly to society. The use of multiple instru-
ments therefore has to be justified by other reasons. There are two main
rational reasons for using additional instruments; (i) to correct for market
failures and (ii) to achieve other policy objectives.

Some market failures are likely to be present although, ideally, the
emissions trading system should give the participants the correct incen-
tives to abate emissions, invest in carbon efficient equipment and conduct
research that aims at achieving reduced emissions. However, due to ex-
ternal effects, the incentives to reach the optimal amount of investment
and research may not be given by the price of emission allowances. For
example, early investment in carbon efficient technology might be bene-
ficial to society if investment and use of the technology is characterised
by e.g. knowledge spillovers leading to social rates of return to R&D in
excess of the private rates of return. '’

Other policy objectives such as raising public revenues, mitigating
“secondary emissions” from fossil fuels consumption, and income distri-
butional issues could also motivate the use of multiple instruments.

3.2.1 Emissions trading and emission taxes

Using an emission tax as a ““safety valve”

In theory, the choice between quantity regulating instruments such as an
ETS with an emissions cap, and a price regulating instrument such as an
emission tax, does not matter given that the cost and benefits are known
with certainty. By using any of these instruments, the policymaker can
reach the optimal emission level at the same cost. If there is uncertainty
involved, however, the instrument choice matters. Weitzman (1974)
showed that this instrument choice depends on the relative slope of the
marginal cost and marginal benefits curves of abatement. In general, if
there is uncertainty of the marginal cost of emission reductions, while at
the same time the marginal benefit curve is known to be relatively flat,
then it is optimal to use a price regulating instrument. This result is due to
the fact that with a flat marginal benefit curve the cost of misjudging the
effect of the price regulating instrument is small. If the emission target is
fixed by a quantity regulating instrument, on the other hand, the cost of
misjudging the position of the cost curve might be substantial if the mar-
ginal abatement cost is increasing steeply.

1" See e.g. Jaffe et al. (2001).
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Based on this observation Roberts and Spence (1976) showed that
there are situations when a combination of a trading system and an envi-
ronmental tax instrument is preferable to a single instrument. For this to
hold, it is required that the cost of abatement is uncertain and that the
environmental damage curve is non-linear, i.e. two conditions that applies
to many environmental problems. By using emissions trading and an
emission tax that put an upper bound on the price of allowances, the wel-
fare cost from misjudging the marginal abatement cost can be reduced.
Such a combination of instruments is often referred to as an ETS with a
so-called safety valve, e.g. an ETS with a fixed per unit penalty for non-
compliance, which in principle is a combination of emissions trading and
an emission tax.''

Although an ETS with a safety valve feature is preferable in many
situations it has the drawback that it does not guarantee that the emission
target is reached. Including a safety valve feature in the EU ETS could
result in a substantial burden for the non-trading sectors due to the fixed
cap put on the EU by the Kyoto agreement. That is, if the safety valve is
used any emission increase in the trading sector would need to be “cor-
rected” by an increased use of measures in the non-trading part of the
economy. To be effective, the safety valve price cap should apply to both
the trading and non-trading sectors, but this is obviously not possible
because this could result in non-compliance with the absolute emissions
target.

EU ETS and CO, taxation

As described above, a combination of emissions trading and taxes could
be preferred in some situations. However, in optimum the two instru-
ments are never used simultaneously, i.e. only one instrument is applied
at any point in time. Within the EU ETS some Member States use a CO,
tax or charge which at least partly is levied on the sectors covered by the
trading system. Nevertheless, by taxing CO, emissions that are included
in the ETS there is no gain in effectiveness within the system due to the
emissions cap. In fact, it is quite possible that the effect will be the oppo-
site, i.e. lower economic effectiveness, which is illustrated in the follow-
ing example.

If all Member States taxed emissions at a common tax rate this would
result in a decrease in the price of allowances and also set a lower bound
for the price of emitting CO, (when the price of allowances reaches zero).
This is illustrated in the box diagram in figure 3.1, which consists of two
merged “abatement cost diagrams” for country A and country B with
marginal abatement cost represented by MAC, and MACs, respec-

! See e.g. Ellerman and Jacoby (2002) and Pizer (2003) for a discussion on ETS with a safety
valve. It should be noted that the EU ETS does not include this safety valve feature because in addi-
tion to the 40 Euro penalty (in the first trading period) the non-complying installation is required to
hand in the missing allowances, i.e. the penalty does not cap the price.
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tively.'? If these two countries together start up an ETS with an emission
cap corresponding to the base of the box, the allowance price would be
Pgrs and the emission levels would be eagrs and eggrs for country A and
B, respectively. If both countries tax emissions with the tax t < Pgrg the
outcome of the ETS will not be affected. The result will only be that the
price of permits decrease to Pgrs — t. That is, the price of allowances will
decrease with an amount corresponding to the tax rate. However, if the
tax exceeds Pgrs, higher abatement levels will result in total emissions
that are lower than the emission cap and the price of allowances will be
Zero.

Figure 3.1 Emissions trading with emission tax
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I the case where the emission tax levels differ, e.g. if an emission tax is
applied unilaterally by only one country, the tax might undermine the
primary aim of the ETS which is to achieve a given emission target at
least cost. This is realised by starting from a situation where the ETS is
used without CO, tax. In figure 3.1 that would correspond to a situation
with an allowance price of Pgrs and emission levels of eagrs and eggrs for
country A and B respectively. If country A, in this situation, introduces a
tax on CO, emissions the allowance price will not adjust fully as in the
case where both countries introduced the tax. Instead the tax will increase
the marginal cost in country A, which will reduce the emissions in that
country. This in turn will result in more allowances available for country
B, and reduce the price of allowances somewhat until a new equilibrium

"2 In the box diagram country B’s “cost of abatement diagram” has been turned upside down on
top of country A’s “cost of abatement diagram”. The side of the box (the x-axes) exactly matches the

assumed emission cap for both countries together, i.e. the cap for the emissions trading system.
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is reached. In this equilibrium country A will emit less than in the situa-
tion without the tax and pay a price that is higher than Pgrs. Country B,
on the other hand will emit more than before and pay a price that is less
than Pgrs. Thus, the abatement cost on the margin will differ between
countries but the emission level will be unchanged, i.e. a situation that
clearly differs from the optimality condition with equal abatement cost at
the margin in all countries.

3.2.2 Emissions trading, subsidies, green certificates and regulations

There are currently a number of subsidies used to promote the use of
climate friendly technology or renewable fuels within the Nordic coun-
tries.."> The subsidy could be levied on investment in a certain technol-
ogy or directly on the price of using renewable fuels or on climate related
R&D. The subsidy could also be given by issuing renewable electricity
(green) certificates together with a renewable electricity quota obligation
on electricity users. The potential for interaction between the ETS and
these kinds of instruments differs depending on what type of subsidy that
is considered. As pointed out by e.g. Johnstone (2002), a subsidy on in-
puts related to abatement of greenhouse gases (e.g. subsidies on renew-
able energy inputs) will shift the marginal and average abatement cost
curve down. An investment subsidy, on the other hand will shift the aver-
age abatement curve down but leave the short-run marginal abatement
curve unchanged. This imply that the investment subsidy will not in any
major way affect the allowance price in the short run, but through effects
on the timing and the scale of investments it will affect the trading system
in the longer run.

Subsidies on the use of renewable energy sources

There is a clear connection between the use of tradable CO, allowances
and the profitability of renewable energy sources — higher allowance
price will make renewables relatively more attractive. In the case with
subsidies on the use of renewable fuels, the effect would be similar to the
use of a carbon dioxide tax. That is, the subsidy will change the relative
price of fossil fuels and renewable fuels and therefore make fossil fuels
less attractive. However, contrary to the use of a carbon dioxide tax the
subsidy does not stimulate abatement through other means than substitut-
ing toward the use of renewables. Given that a well functioning ETS will
attain the emission target at least cost, a subsidy on the input of renew-
ables will clearly distort the market and therefore be inefficient. Thus,
using government funds to provide an “additional” advantage subsidy
must be justified on other grounds than attaining climate related targets at
the least cost to society.

13 See chapter 6.
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Subsidies on investment and R&D

Ideally, the ETS should give the correct incentive to invest in energy
efficient and renewable energy technology by making such technologies
more profitable. The use of investment and R&D subsidies on carbon
efficient technologies in addition to an ETS could clearly disturb the
market and thereby increase the overall cost of reaching the emission
reduction target. However, as was pointed out earlier, it may be rational
to subsidize investments and R&D. This is the case if it is believed that
there are external effects from these activities that would make social
rates of return to investment and R&D in excess of the private rates of
return created by the emissions trading system. Such increase social rates
of return could for instance come from of “learning-by-doing” effects and
knowledge spillovers.

Green certificates

A green (renewable energy) certificate system is in many ways similar to
direct subsidies to renewable energy use but with the important difference
that the certificate system is financed within the energy sector and that it
guarantees that a certain amount of renewable energy will be used. In
some countries green certificates are used in parallel with CO, emissions
trading. The two systems do not imply that two instruments are used to
reach the same target. The renewable energy target may, at least partly,
be established on other grounds than mitigating climate impact, such as
security of supply through using domestically produced fuels. However,
as the goals are interconnected the price on the CO, market will affect the
price of green certificates.

If the CO, allowance price is high enough for renewable energy pro-
duction to become an attractive alternative to fossil fuels, the use of re-
newables may be higher than the required quota obligation set within the
green certificate system. In this case the price of green certificates will
fall to zero and there will be no impact on the emissions trading system.
If the price of CO, allowances stays below the level that induce the suffi-
cient use of renewables, then the green certificate price will be positive
and will therefore disturb the CO, market and bring on an inefficiently
high use of renewables from a CO, mitigation perspective. Thus, the “in-
efficiency” must be justified by other reasons than reduction of CO,
emissions, such as e.g. security of supply.

Regulations

In general regulations that focus on carbon dioxide emissions are incom-
patible with emissions trading. The reasoning is analogous to what has
been described above. By putting further binding restrictions on emis-
sions trading sectors the outcome is likely to be non-optimal from a car-
bon efficiency perspective. For example, by regulating (some) emissions
trading industries to use the “best available technology” with respect to
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CO, emissions, it is likely that too costly emission reduction will take
place in the industry. The result will be a disturbed market with a subop-
timal increase in emissions elsewhere within the trading system, equiva-
lent to the effects in the CO, tax example discussed above.

3.3 Conclusions

In this chapter, we have briefly discussed some theoretical issues con-
cerning the use of emissions trading in combination with other instru-
ments, particularly the effects of using multiple instruments. In order to
summarize the discussion, we would especially like to emphasize the
following:

The theory clearly indicates that an ETS in many instances is an effi-
cient instrument. There are nevertheless situations where price regulation
instruments, such as an emission tax or an ETS with a price cap, are pref-
erable. However, when the emission target level has to be attained due to
e.g. binding agreements, a pure cap-an-trade system is likely to achieve
the goal in an efficient manner.

In general, the use of tax and/or subsidies on emissions and sectors
covered by the ETS, with the purpose of contributing to emission reduc-
tions is not recommended. At best, when policies are internationally co-
ordinated, the instruments will have no effect on effectiveness. If the
instruments are applied unilaterally in an uncoordinated manner, the re-
sult will most likely be a reduced environmental effectiveness. Any in-
struments used on the trading sectors, e.g. fossil fuel related taxes or sub-
sidies to renewable fuel use, has to be motivated by some other goal than
emission reductions. These other kinds of goals could for instance be
revenue raising, security of energy supply or for equity reasons.

Given that the EU ETS is in place and functioning properly it appears
to be appropriate for policy makers to review their use of other instru-
ments. The loss of environmental effectiveness from using ETS alongside
other instruments should be compared with the additional benefits these
instruments might have. This may be particularly important for the Nor-
dic countries which have many other CO, related instruments in place.






4. Effects from ETS and other
instruments — quantitative studies

In all Nordic countries beside Iceland, some quantitative assessments
have been made of the effects from the introduction of emissions trading
for greenhouse gases. Several of these studies have been carried out di-
rectly in connection with governmental investigations. Although numer-
ous aspects of the use of emissions trading and other instruments could be
analysed, two aspects seems to have been of specific interest for Nordic
policymakers: The effect on energy intensive industry competing on the
international market and the overall effect on the economy from the use
of emissions trading. Other issues such as distributive concerns have re-
ceived less attention.

Given the options for policymakers when it comes to closing their
emissions gap it is clear that the results from such quantifications may be
of high importance for guidance and understanding. For example, the
effect on energy intensive industry will provide an indication of how
much of the burden that could be allocated to the trading sector without
severely affecting the competitiveness of the companies in the trading
sector. Furthermore, the calculations of the overall effects could be used
to judge the aggregate cost to the economy from specific “burden shar-
ing” between the trading sectors, non-trading sectors and governmental
JI/CDM purchase programs. "

In this chapter we mainly discuss results from studies carried out in
conjunction with official investigations within Nordic countries. Results
from some other comparable studies are, however, also examined. The
focus is on model based studies which looks at effects from the EU ETS.
The discussion is divided in to four parts (which are presented in 4.1-4.4
and then summarized in 4.5):

(1) The aggregate economic effects from using the EU ETS relative
to using domestic measures

(i1) The implications on the competitiveness of the energy intensive
sectors

(iii) The EU ETS used in combination with other instruments (applied
within the trading system)
(iv) The use of ETS and the burden on the non-trading sector

' That is, governmental plans to use public funds to implement concrete projects to reduce
greenhouse gases in other countries. A JI is joint implementation of projects in other industrialised
countries and CDM is projects in collaboration with developing countries on the development of
cleaner technology. See section 5.2.2 for a description of these so-called Kyoto mechanisms..
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This division, at least to some extent, reflect the options that countries
have when designing their climate policy. Part (i) compare the cost of
using only domestic instruments, i.e. as if the ETS option to close the gap
was unavailable, and therefore assesses the potential value of the emis-
sions trading option within the Nordic countries. Part (ii) provides infor-
mation on how big a share of the burden could be allocated to the trading
part of the economy if international “emission leakage™ and large transi-
tional cost due to structural changes are to be avoided. Part (iii) looks at
effects of instruments applied simultaneously with the EU ETS on the
trading sector. Part (iv) looks at the sectoral burden sharing within coun-
tries, i.e. the cost of using EU ETS to close the emissions gap when ef-
fects on non-trading sectors also are accounted for.

To evaluate the aggregate cost and structural effects of an economic
policy that is likely to affect a relatively large part of the economy di-
rectly or indirectly, it is helpful to use a model that explicitly covers the
whole economy. A widespread tool for this is a computable general equi-
librium (CGE) model. Although these models, due to their “top-down”
specification, often lack the detailed description of technologies often
found in engineering type models, i.e. “bottom-up” models, they have the
advantage of describing all transactions in the economy in a consistent
way. The models explicitly take into account macroeconomic feedbacks,
such as effects on trade, the labour market, and the government budget.
“Bottom-up” models usually only cover part of the economy, e.g. the
energy sector, which clearly makes them less suitable to quantify macro-
economic effects. Synthesis models which combine features of “bottom-
up” and “top-down” models have also been developed and used for cli-
mate policy analysis. The majority the studies surveyed below are based
on models belonging to either of these categories.

4.1 Aggregated economic effects of the EU ETS

If you want to compare the aggregate economic costs of instruments used
in climate policy in absolute figures, the starting point for the analysis,
commonly the projected business-as-usual (BAU) scenario (“with exist-
ing measures” scenario), is of great importance. The fact that different
studies often use different assumptions in their BAU projections makes
direct comparisons of absolute numbers difficult. That is, if the BAU
yields a Kyoto gap of, for example, 5 or 10 percent clearly matters for the
absolute cost of reaching the target. However, if you merely want to
compare the rankings of different policy alternatives between studies or
countries, the BAU projection is of somewhat less importance.

What does matter when analysing the aggregate economic effect of
the EU ETS is the way the non-trading sectors are treated in the model.
That is, if the Kyoto gap is closed by using the EU ETS combined with
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other measures on non trading sectors it is clearly so that the cost will
depend on the distortions caused by the non-ETS measures which may be
necessary to close the gap. This also makes analysis of the aggregate cost
of emissions trading difficult to compare between studies unless the
“burden sharing” of the Kyoto gap between the trading and non-trading
sectors is similar in the assessments compared.

To compare aggregate economic effects of the EU ETS on the Nordic
countries, it is helpful to look at results from multi-country models sepa-
rate out these countries. We therefore start by presenting results of such
studies and thereafter complement them with results from country spe-
cific studies.

EU wide studies

On assignment from the European Commission Capros and Mantoz
(2000) analyse the cost to each Member State from reaching their burden
sharing target 2010, with and without use of an European emissions trad-
ing system. The study mainly focuses on the trading system implemented
alongside existing measures and, hence, does not assess the effect of in-
teraction between the ETS and other instruments.

The calculations, carried out with the bottom-up type energy system
model (PRIMES), show a marginal abatement cost within the EU in the
year 2010 which on average is 54 Euro per tonne CO, if each Member
State reaches its target by (optimal) domestic measures only (see table
4.1). In these calculations relatively large differences are shown among
the Nordic countries. Given the rather low emission reduction require-
ments placed on Sweden in the burden sharing agreement, the marginal
abatement cost (MAC) in Sweden is clearly below the EU average (al-
though the projected emission increase is relatively high in the model).
Finland on the other hand has a MAC that is among the highest in the EU
which most likely is due to a relatively steeply increasing MAC and, es-
pecially, a large projected Kyoto gap. Denmark, on the other hand, is
projected to have a low BAU emission increase relative to Sweden and
Finland, which results in a Kyoto gap which in size is close to the Swed-
ish gap.

According to the calculations, all Nordic countries would gain by par-
ticipating in the emissions trading system relative to the use of an (opti-
mal) unilateral policy, e.g. a domestic trading system covering all sectors.
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Table 4.1 Aggregate cost of closing the Kyoto gap: Calculations with the PRIMES
model

Reference: “No ETS” “EU ETS”
MAC (€/Mt) Total cost (M€) MAC (€/Mt) Total cost (%
relative reference)
Denmark 48 258 Non-ETS sector: 36 -2.4
ETS sector: 33
Finland 63 582 Non-ETS sector: 40 -10.5
ETS sector: 33
Sweden 40 131 Non-ETS sector: 36 -5.9
ETS sector: 33
EU15 54 9026 Non-ETS sector: 43 -24.0
ETS sector: 33

Source: Capros and Mantzos (2000).

Note: “No ETS” corresponds to a scenario where all countries reach their burden sharing target unilaterally with domestic
emissions trading among all sectors, “EU ETS” is EU wide trading among energy supply and energy intensive industry.
Values in Euro 1999.

Viguier et al. (2003) and Babiker et al. (2003) uses the MIT EPPA model,
a recursively dynamic multi-regional CGE model of the world economy,
to analyse the welfare cost of reaching the emission targets specified in
EU’s burden sharing agreement. The analysed scenarios do not directly
correspond to the scenarios analysed by Capros and Mantzos (2000) but
the results are, at least partly, consistent. Both studies find that the mar-
ginal abatement costs when the Member States achieve their burden shar-
ing targets unilaterally differ substantially. This implies that there are
potential gains from emissions trading, i.e. the cost of reaching the emis-
sions target could be reduced both at union and at Member State level.
Starting from the BAU projections for 2010 the results indicate that
Denmark, Sweden and especially Finland have relatively large potentials
of low cost abatements (Viguier et al., 2003). On the other hand, the MIT
EPPA model shows that the Nordic Member States all are among the
countries with the highest marginal abatement cost. One reason for this is
that the model projects BAU emissions to increase substantially more in
the Nordic countries than in the EU on average. Denmark, Finland and
Sweden need to reduce emissions by 43.4, 31.5 and 31.0 percent of their
BAU 2010 emissions, respectively, to reach their burden sharing target
level.”” The corresponding number for EU is 19.7, and for the big emit-
ters UK and Germany, 12.7 and 17.8 percent respectively. Another rea-
son is the shape of the MAC curves. The Nordic countries MAC curves
are relatively linear, indicating that emission reductions cost is increasing
at a more constant rate (up to 30—40 percents reduction). Other countries
have more convex MAC curves. For example, Germany has low abate-
ment cost as long as emission reductions are below 20 percent relative to

' Note that these projections are ”with existing measures™ but includes decommissioning of
nuclear power in Sweden. The Swedish BAU emissions appears to high relative to many other pro-
jections and highlights the importance of the assumed economic projections when comparing cost of
reaching emission targets among countries.
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their 2010 emissions, but higher marginal cost if emissions should be
reduced further.

The welfare cost of reaching the burden sharing target, in the EPPA
model defined as the extra income necessary to compensate the house-
holds for the losses caused by the policy change, varies among Member
States from 0.6 to 5 percent of income in BAU projection. The cost to the
Nordic Member States, especially Denmark and Sweden, are shown to be
among the higher in EU. However, contrary to the results from the
PRIMES model, Finland has a substantially lower cost than Denmark and
Sweden. This is at least partly due to the positive terms-of-trade effects
that the (policy induced) energy price reduction bring about. This effect is
larger for Finland relative to the other Nordic countries. The PRIMES
model, being a single region model, is unable to take such effects into
account.

Country specific studies

The quantitative analysis of the EU burden sharing agreement and the EU
ETS focus on the Member States and therefore does not explicitly include
Norway. The assessment by the Norwegian governmental emissions trad-
ing commission (2000) found that the marginal abatement costs for GHG
emission reductions are relatively high in Norway compared to most
other countries. One reason for this is that power supply is hydro-based.
Many other European countries such as the UK and Germany have con-
siderable scope for low cost reductions in their power sectors. Further-
more, Norway has already imposed taxes on more than 50 percent of the
total GHG emissions, particularly in those areas where the abatement
costs are probably the lowest. This means, according to the commission,
that a considerable part of the low cost potential is already exhausted.

The emissions trading commission presented two main scenarios
based on calculations with MODAG, an econometric macroeconomic
model, and MSG, a CGE model. One scenario assumes cost efficient
fulfilment of the Kyoto obligations, including the use of the Kyoto
mechanisms, and the other that the mechanisms are not used at all.'® As-
suming an international allowance price of NOK 125 for the period
2008-2012, the first scenario finds that slightly more than 5 million ton-
nes of CO, equivalents would be reduced at home, and the rest of the
obligation (some 6 million tonnes) would be achieved using the Kyoto
mechanisms. Some 4 million of the domestic reductions would be gases
other than CO,. Total costs for the Norwegian society would be around
NOK 2 billion/year, of which half would be costs from using the Kyoto
mechanisms.

' In both scenarios it is assumed that the crude oil producer price is reduced by 15-20 percent in
2010 compared to a situation without any climate agreement, implying a reduced real income for
Norway of about NOK 15 — 20 billion in 2010. It is also assumed some increase in power prices in
Norway and Europe up to 2010.



44 The use of emissions trading in relation to other means of reducing emissions

If all reductions are to be carried out at home, the other scenario shows
that the overall CO, tax (or the overall domestic allowance price) would
have to be around NOK 350/tonne in 2010 to fulfil the obligations. The
revenue from this tax was assumed to be used to reduce other taxes, so
that total tax revenue would be unchanged. Total costs for the society
would be some NOK 6 billion/year or 0.5 percent of estimated GDP in
2010.

This clearly indicates that not using the Kyoto mechanisms would be
very costly for Norway. Even modest restrictions on this use might imply
high costs.

Some country specific studies of Finland and the use of the EU ETS
have been carried out. Honkatukia (2004a) uses an economic-technical
model of Finland, the “EV-model”, which combines technical “bottom-
up” information on energy and industrial sectors with an economic “top-
down” equilibrium model describing the Finnish economy. The model is
used to analyse effects of the EU ETS on the Finnish economy in various
scenarios and compared with a BAU scenario where only existing meas-
ures are used.

On the aggregate level it can be seen that depending on the EUA price
level, 5-20 Euro per tonne, Finland’s GDP would decrease by 0.5-0.9
percent (assuming that the existing tax structure remains and scaled up
for non-trading sectors in order to reach the emission reduction target).
The assumed allocation to the trading sectors corresponds to a 19 percent
reduction of their BAU emissions. As could be expected, low EUA prices
would be least harmful for the economy as a whole. Among the scenarios
analysed, the study indicate that the least costly way to fulfil the climate
target would be to use a “wind-fall tax” on electricity production and
recycle the revenues as subsidies to investment in nuclear and renewable
electricity production. With such a policy the cost of reaching the emis-
sions target would be a 0.7 percent GDP reduction.

Honkatukia (2004b) analyse the effect of sectoral differentiation of al-
lowance allocation in Finland and finds that the differentiation has little
or no effect on aggregate cost to the economy. What does matter for ag-
gregate cost, however, is the amount of allowances distributed to the trad-
ing sector, i.e. the burden sharing between the trading and non-trading
part of the economy. This is analysed by Honkatukia, Forsstrom and
Tamminen (2003). Among other issues, they use the EV model and other
bottom-up models to analyse two initial allocation plan scenarios. The
conclusion is that the total amount of allocation does have a significant
impact on aggregate economic cost and that an allocation which is based
on emission levels resulting from an equalization of domestic marginal
abatement costs would be significantly lower than an allocation (or bur-
den sharing) based on the current differentiated energy tax system.

The effect on the Swedish economy of participating in the EU ETS
has been assessed in several studies. The governmental FlexMex2 Com-
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mission (SOU 2003:60, SOU 2005:10, Ostblom (2003)) used the EMEC
model, a single country CGE model, to quantify the effect on the Swedish
economy. Based on the domestic emission reduction target level, the
study calculates the cost of reaching the current national emission target
with or without the EU ETS and also assesses the use of a Swedish cli-
mate target in which emission reductions within the EU ETS are ac-
counted for. As expected, the results show that participating in the ETS
reduces cost compared with using only domestic instruments. Relative to
BAU, GDP is reduced by 0.2 percent if emissions trading is used and the
price of allowances is 30 USD/ton CO,. The study also conclude that
emissions trading may be less beneficial if Sweden maintains the current
national target where emission reductions abroad (through the ETS) are
not accounted for. The effect of maintaining the current policy, according
to the study, is that a decrease in allowance price increases the cost of
reaching the target.

Hill and Kristrém (2002 and 2005) use CGE models over the Swedish
economy to assess the effect of the EU ETS and the Swedish climate
policy. In line with other studies, the model results indicate that the use of
emissions trading is beneficial compared to using the current domestic
instruments. However, the cost of reaching the climate target by partici-
pating in the EU ETS might not be lower than if an optimal domestic
policy is used, due to the relatively low sectoral coverage of the EU ETS.
Furthermore, the results are strongly dependent on the assumed EU al-
lowance price, the effect on the electricity price and, especially, the
amount of allowances allocated to the trading sectors. The lowest aggre-
gate cost, given an allowance price of approximately 20 Euro/ton, is
achieved by allowing the use of the ETS to reach the target and reduce
the amount of emissions allowances that are allocated. This will alleviate
some of the burden on the non-trading sector and therefore reduce the
overall cost.

4.2 Effects on competitiveness

It is frequently noted that strict CO, policies will deteriorate the carbon
intensive industry’s competitiveness. In the debate, the competitiveness
issue is used as an argument both for and against the use of emissions
trading. Many proponents of emissions trading point to the ability of in-
ternational ETS’s to “level the playing field” in a way that would be dif-
ficult to achieve by using national policies. However, partial ETS’s cov-
ering only some sectors and/or countries, will clearly not have this level-
ling ability and could therefore negatively affect the trading industries’
competitiveness.

To begin with, it is important to note that competitiveness is not a
well-defined term in economics. It is probably more fruitful to talk about
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changes in a country’s comparative advantage. If a country or region
unilaterally implements a strict CO, policy it will change the advantage
of its CO,-intensive industries toward less CO,-intensive industries com-
pared to other countries or regions with less strict policy. This would
normally reduce the production within the CO,-intensive industries and
can therefore be viewed as a loss in competitiveness.

As was the case with the aggregate economic effects, comparing de-
tailed results on sector specific competitiveness from different studies is
not easily done, due to, for example, assumptions on BAU development
of productivity etc at sector level. It is therefore often not fruitful to com-
pare the exact numbers between different studies. However, the overall
effect on industry level in different studies is interesting to compare.

The effect on a specific industry’s competitiveness, e.g. measured as
the effect of the EU ETS on the industry’s value added and output level,
is due to different factors. The most obvious is the industry’s fossil fuels
input share, the possibility to substitute from fossil fuels to other inputs,
the amount of process emissions, and the possibility to pass on increased
cost on prices. In addition, and possibly less obvious, is an industry’s use
of intermediate goods for which the cost increase is likely to be passed
on, e.g. electricity.

Competitiveness has been analysed using different methods. The sim-
plest methods look primarily at the data on emission intensity of different
sectors and use these numbers to calculate the cost increase for a given
allowance price. The indirect effect due to emissions trading induced
electricity price increase could be added to the direct cost by using data
on electricity intensity and calculate the cost increase for a given electric-
ity price increase. These types of static calculations say something about
especially the effects in the short run. A more complete picture could be
given by analysing each sector’s possibility to pass on increased cost on
the product price, i.e. if the sectors have some sort of price setting power
on its relevant market. In the case where the industry is competing on the
world market it is less likely that it can pass on increased cost relative to
the case where production is aimed for the domestic market. If, in addi-
tion, the industry’s possibility to abate emissions, and its direct and indi-
rect interaction with other parts of the economy, is assessed, a better es-
timate concerning the medium and long term effects could be obtained.

The International Energy Agency (Reinaud, 2005) assessed the effect
on the energy intensive sectors within the EU ETS and the aluminium
industry at the EU level. The study does not consider competitive distor-
tions within the EU, it mainly calculates the static effect, e.g. disregarding
abatement possibilities, on the average industry within EU. The assess-
ment does take into consideration both the direct effect due to emission
per unit produced, and the indirect effect due to electricity price increase.
Given that the analysis disregards abatement opportunities, the estimated
effects could be interpreted as an upper bound to the costs.
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The study concludes that with a 10 Euro/ton allowance price and free
allocation of allowances corresponding to 90 percent of the BAU emis-
sions, the average cost increase from the ETS will be minor for the indus-
tries. The industry ETS sector with the largest impact is cement with an
average cost increase corresponding to 3.4 percent. The aluminium indus-
try will face an average cost increase of 3.7 percent due to electricity
price increase. When considering price effect for the marginal product, a
measure probably more relevant for competitiveness, aluminium face a
cost increase corresponding to 53.1 percent, followed by blast furnace
steel, cement, newsprint and electric furnace steel with a cost increase of
20.6, 8.7, 4.5, and 3.4 percent, respectively. This cost increase indicates
that it could be a substantial effect on production levels in the medium to
long run.

The effect on the Swedish industry’s competitiveness due to the intro-
duction of the EU ETS has been studied by the governmental agency The
Swedish institute for Growth Policy Studies (ITPS, 2004). The study’s
main results, based on different approaches, e.g. so called Salter analysis
and econometric model simulations, indicate that the Swedish industry
may lose a significant part of its competitiveness and there will most
likely be a restructuring of Swedish industry toward less energy intensive
production. The use of free of charge allocation of allowances will not
reduce the negative effect on competitiveness. Although the different
approaches in the study give somewhat different results, the estimated
impact on the Swedish industry does in large correspond to the findings
in Reinaud (2005). The cement industry is hit hardest by the ETS, fol-
lowed by the steel producers. Furthermore, the iron ore extraction as well
as the chemical industry is negatively affected. The paper and pulp pro-
ducers are less affected by the ETS, and the effect is primarily indirect
through higher electricity prices. In addition, the study also points at a
large cost increase for the refinery industry. Aluminium production is not
shown separately in the results and therefore no conclusion is drawn con-
cerning this sector.

The Swedish governmental FlexMex2 Commission analysed the ef-
fect of the EU ETS on different sectors using a CGE model with focus on
the period 2008-12." With an assumed EU allowance price of 30
USD/ton and a removal of the CO, tax on the trading sector the calcula-
tions find that impact on the ETS sectors differs with the largest negative
effect on value added on refineries, and mining industry. Steel and metal
and pulp and paper production is less effected by the trading system with
a value added reduction of less than a percent compared with BAU. The
relatively small effect on the steel and metal sector may be a result of
model specification such as the assumption that the steel and metal pro-
ducers have some price setting power on the world market and little or no

780U 2003:60, SOU 2005:10, Ostblom (2003)
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effect from the ETS on the Nordic electricity price. In addition, in the
calculations process emissions are not covered by the ETS.

The results by the FlexMex2 Commission could be compared with
those of Hill and Kristrom (2005) that uses similar CGE model but model
the Swedish industry as price takers at the world market. The model also
considers Nordic electricity price changes due to the ETS as well as in-
clusion of process emissions in the trading system. The study finds that
with a price close to 30 Euro/ton, beside the refinery industry, the Swed-
ish steel and metal producers are hit hard by the ETS, while the electricity
producers increase its value added significantly. The value added in pulp
and paper industry, however, was found to be reduced only marginally.
The effect on the Finnish industry due to the introduction of the EU ETS
has been described by e.g. Honkatukia (2004a & b), Honkatukia, Kemppi
and Rajala (2003).

Honkatukia (2004a & b) uses the EV-model to analyse effects of dif-
ferent EUA price levels, energy tax design, allocation rules, and different
assumptions regarding the world market prices. In general, all results
indicate that the Finnish metal producers are hit relatively hard with a
reduced production level corresponding to approximately 15 percent of
the BAU level if the EUA price is 20 Euro/ton and the world market
prices are unaffected by the ETS. With the same assumptions, refineries
and the pulp and paper industry are also negatively affected and reduce
production levels by approximately 8 and 6 percent, respectively. As
could be expected from economic theory, the results indicate that the
production level reductions will not change much when allocation is re-
distributed between sectors. On the other hand, the relatively large nega-
tive effects are dependent on the in many instances plausible assumption
that world market prices will be unaffected by the EU ETS. When these
assumptions are relaxed and world market prices are assumed to follow
the Finnish producers’ cost increase to some extent, the negative effect on
production level is reduced to more than half for the export intensive
industries.

Honkatukia, Kemppi and Rajala (2003) look explicitly on the com-
petitiveness effect of emissions trading and of partial auctioning of al-
lowances are assessed. Static cost impacts are calculated, i.e. the direct
cost increase due to the EU ETS is estimated from official industry statis-
tics, disregarding intersectoral effects. The findings are that the direct
effect on marginal cost is relatively low for all trading sectors except
electricity and heat production. A 20 Euro/ton allowance price increases
marginal cost in district heating and electricity production by more than
19 and 10 percent respectively, and by 2.5, 2.3 and 1.1 percent in the
metal industry, refineries and the paper and pulp industry, respectively.
Average cost changes is relatively small in all sectors, less than 1 percent
in average. However, this cost is obviously affected by if allowances are
allocated for free or auctioned. The relative small direct effects on mar-
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ginal cost from the EU ETS shown in this study, and the relative large
effects on production level in the model simulations found in other stud-
ies, indicate that it is crucial to take intersectoral effects as well as effects
on world market prices into consideration when competitiveness is ana-
lysed.

In Norway the emissions trading commission (2000) analysed poten-
tial consequences for the most emission intensive industries from an
emissions trading system. The detailed analysis comprised the petroleum
industry, parts of the land based industry (mainly the power intensive
industries), the transport sectors and fisheries. It was assumed that a
broad emissions trading system for 2008-2012 was established, covering
some 80-90 percent of all Norwegian GHG emissions. To reduce nega-
tive impacts for the most affected industries, it was assumed that a share
of the allowances was allocated free of charge to them, and the effects on
profitability of various percentage shares of free of charge allocation was
analysed.

If the Norwegian emissions trading system follow the EU ETS design
and sectoral coverage, analysing the direct consequences for some of the
most emission intensive industries (aluminium, ferroalloys etc.) from an
emissions trading scheme may not be so relevant. Although not directly
relevant for the EU ETS, the main results of the abovementioned analysis
provide some information of the vulnerability of the Norwegian indus-
tries to emissions trading.

The oil and gas extraction industry on the continental shelf, which is
not included in the ETS today, paid a CO,-tax of NOK 289 per ton CO,
in 2000."® If this tax was replaced by emissions trading, and the sector
would have to buy all its allowances, there would be a substantial gross
benefit for the sector according to the emissions trading commission. The
CO, tax has spurred several emission reduction measures.'’ Replacing
the tax with an emissions trading system would most likely imply a re-
duction of the “price” on CO, paid by the oil companies, and thus that
fewer abatement measures would be profitable to implement.”* The com-
petitiveness would therefore not be impaired if Norway follows the cur-
rent policy avoiding using tax and emissions trading on the same sector.

The calculations also conclude that an ETS could potentially have
large negative effects on the aluminium plants, the ferroalloys plants and
the cement producers. The aluminium plants will mostly be affected by
the ETS induced electricity price increase and less by the direct cost of
buying allowances. The ferroalloys plants will be negatively affected by

'* In 2005 this tax is increased to NOK 333/ton CO2.

1 See ECON (1998)

2 According to the emissions trading commission (2000) emissions from this sector could in fact
increase over time because of this. ECON (1998) shows that in 2010, 80 percent of the emissions will
stem from fields that were already in operation or where the construction plans were so far developed
that major changes were not an option. For the new fields accounting for 20 percent of the emissions,
technological changes would be possible, and lower CO2 prices could potentially have effects on
these emissions.
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the both the electricity price increase and the cost of allowances. The
cement producers, on the other hand, will mostly be affected by the direct
cost of buying allowances to cover their emissions. All these industries
would most likely be unable to pass on a large cost increase on the prod-
uct price due to substantial international competition. The cement pro-
ducers may however be able to increase prices in the short run before
relocation of production capacity could occur.

In the study, the Norwegian petrochemical industry and the oil refiner-
ies are found to be less affected by the ETS. There will however be nega-
tive effects due to process emissions in these sectors. The refineries could
most likely pass on some or all of the increased cost on the product price.
The Norwegian pulp and paper and fishmeal and fish oil industries
mainly pay a CO, tax of around NOK 100/ton on the fuel oil use. Replac-
ing the CO, tax with an emissions trading system would, according to the
emissions trading commission not seriously affect the competitive situa-
tion of these industries even if they would have to buy all the allowances.

The Danish Energy Authority briefly assessed the potential effects on
Danish industry covered by the EU ETS.?' The study was not model
based and did not analyse the energy intensity or the cost potential in-
crease due to the ETS. It solely focused on identifying the relevant prod-
uct and geographical market for the industries and the potential competi-
tion within and outside the EU ETS. This, of course, will at the best give
an indication of the sectors potential for “passing on cost” to the product
price but does not say anything about the cost and it is therefore difficult
to draw conclusions about the effect of the ETS based on the study. The
findings are that especially the Danish chemical industry is the sector that
currently faces most competition from outside EU, while competitors to
the stone, clay and glass industries mainly are found within EU.

4.3 EU ETS and other instruments

In chapter 3 some theoretical issues concerning the use of multiple in-
struments where discussed. The general conclusion was that, from an
economic and environmental effectiveness point of view, it is often diffi-
cult to justify the use of other climate policy related instruments than
emissions trading in the sectors that are covered by the ETS.

Surveys of the use of multiple instruments, such as the case studies
carried out within the European Commission funded INTERACT pro-
ject?, indicate that overlapping use of ETS and other instruments in
many European countries could potentially have negative effects on the
efficiency of climate policy. However, relatively few studies attempt to

2! Copenhagen Economics (2003)
2 The INTERACT project, funded in part by the European Commission, was conducted between
2001 and 2003 (see Sorrell, 2003).
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quantify the effects on the cost of environmental policy. One reason for
this might be the relative complex interactions that are at play. Accord-
ingly there are few quantitative studies examining the interaction between
emissions trading and other instruments in the Nordic countries.

Honkatukia, Forsstrom and Tamminen (2003) study the effect of en-
ergy taxation and the EU ETS. By using three different models, two bot-
tom-up energy market models and one synthesis model (the EV-model),
they study a range of scenarios and take into consideration issues such as
the use of different “compensating” tax instruments to keep aggregate tax
revenues constant, and assess the effect of different allocations schemes
for trading and non-trading sectors.

Starting with assuming different allowance prices and allocation
schemes, three different tax scenarios are assessed; (i) Keep existing en-
ergy taxation on the trading sector (but increase the tax on non-trading
sectors to reach emission target), (ii) remove all energy taxes on the trad-
ing sector (but increase the tax on non-trading sectors to reach emission
target) and use the income tax to replace the revenues lost, (iii) Fuel taxes
are removed from the trading sectors (but increase the tax on non-trading
sectors to reach emission target) and the electricity taxes are scaled up
(on all sectors) to cover revenue losses.

The results indicate that in terms of loss in GDP it would be most
costly to remove all energy taxes on the trading sector (scenario “i”’). The
other two scenarios are approximately equally costly, i.e. removing the
fuel taxes on the trading sector to avoid “double taxation” appears to have
relatively little effect on aggregate cost. It is also interesting to note that
the aggregate effect of reduced taxation on trading sectors is relatively
small compared to e.g. changes in the allocated amount of allowances,
which is discussed in the next sub-section.

The changed taxation may of course induce distributive effects that
may substantially affect a specific sector, although not change aggregate
cost in a major way. Furthermore, changed energy taxation will affect the
marginal cost and therefore have an influence on competitiveness. The
abovementioned Swedish study by ITPS (2004) show that maintaining
the Swedish CO, tax will affect the trading sectors competitiveness in a
non-negligible way, albeit with large variation between sectors, which
partly is due to the existing tax reductions for some sectors. Especially
the iron and steel, the iron ore extraction, and the paper and pulp indus-
tries will be affected by the removal of the CO, tax.

Hill and Kristrdm (2005) assess the effect of maintaining the current
level of CO, tax on the trading sector in Sweden. The study finds that it
would improve welfare to remove the tax although the aggregate effect of
the tax is modest given its current level. One reason for this is that the
tax, in the model, is replaced by an increase in the payroll tax to make the
tax removal income neutral. This means that the distortion that was
caused by the CO, tax will be replaced by increased distortions from the
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payroll tax, hence reducing the potential efficiency gain. However, it is
noted that the effect of removing the CO, tax will have little or no envi-
ronmental effect as CO, emissions within the EU cap would clearly be
unaffected. It is therefore difficult to argue for the maintaining of the tax
on sectors included in the EU ETS.

As was noted in chapter 3, trade in green certificates is likely to inter-
act with an ETS that includes carbon emissions from electricity genera-
tion. Although, green certificate systems are already operating in the
Nordic electricity market (i.e. in Sweden) there is little quantitative
analysis of the presumably complex interacting effects with the EU ETS.
Hindsberger et.al (2003) uses a numerical bottom-up model of the Baltic
sea region (including Norway) electricity market to analyse the interac-
tion between a hypothetical emissions trading market within the Nordic
countries and green certificate trading among Denmark, Finland, Sweden
and Germany. In addition, the studied emissions trading bubble is sepa-
rate for the electricity market. The hypothetical system differs from the
EU ETS in several ways, which makes it difficult to transfer the results to
the current situation. Nevertheless, among the results, the study numeri-
cally shows that the price of CO, allowances is negatively related to the
quota requirement from the green certificate system, which clearly could
be expected from theory. Reduction in the emissions trading cap does,
however, not have any significant effect on the price of green certificates.

4.4 Effects on non-trading sectors

In the first commitment period 2008-2012, i.e. phase II of the EU ETS,
the use of emissions trading and/or other Kyoto mechanisms will, con-
trary to phase I, directly affect the non-trading sector.” Less strict alloca-
tion of allowances and/or less use of credits from JI and CDM projects
will inevitably place a larger burden on the non-trading sector. To the
policy maker it is of course important to know the optimal use of each
instrument/mechanism. The optimal burden sharing depends on the rela-
tive price of EUAs, credits from JI and CDM, as well as the relative
MAC and shape of MAC curves. In the case of governmental purchase
programs of JI and CDM credits, the cost to society of raising public
funds for this purpose should also be considered.

It is clearly difficult to take all these different effects into considera-
tion when studying these issues. CGE models could in principle be used
to study the optimal balance of instruments and mechanisms, albeit often
in a relative crude way.

In the previously discussed study by Honkatukia, Forsstrom and
Tamminen (2003) the cost of allocating a relatively large amount of al-
lowances to the trading sector is discussed. A more generous allocation

2 See section 5.2.
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implies that the CO, tax on the non-trading sector has to be increased
more than if the allocation is less generous (given that Finland’s climate
commitment should be fulfilled). According to the study, lower allocation
to the trading sector will result in lower aggregate cost. That is, using
more EU ETS when achieving the commitment reduces cost through
reducing the burden on the non-trading sector. In the Finnish study, as-
suming 20 Euro per ton, giving the trading sector allowances correspond-
ing to approximately 88 percent of its BAU emissions yields a tax in-
crease on the non-trading sector corresponding to 164—169 percent of the
existing level. If instead the trading sectors are allocated approximately
84 percent of its BAU emissions the tax on non-trading sectors could be
reduced by 5-9 percent.

The different marginal burden put on the non-trading sector has impli-
cations for the overall cost. The study shows that with assumed EUA
prices of 10 or 20 Euro/ton CO, a more generous allocation to the trading
sectors will increase the overall cost to the economy.”* However, with a
higher price of allowances, the decrease in overall cost of increased allo-
cation is lower. That is, the relative advantage of using the ETS when
closing the Kyoto gap is reduced when the price of EUAs is increased.

The abovementioned results are congruent with the results found by
Hill and Kristrom (2005) using a CGE model to analyse the effect of the
EU ETS effects on the Swedish economy. With an assumed EUA price of
approximately 16 Euro/ton CO,, increased allocation, within the range
considered, will increase overall cost for Sweden to reach the national
target.”> This result stems from the differentiated tax rates used in the
BAU projection (i.e. today’s tax level) where the trading sectors are lev-
ied a reduced rate relative to the non-trading sector. With a generous allo-
cation, the differences in marginal abatement cost present at the bench-
mark will increase when a larger emission reduction requirement are
placed on the non-trading sectors. The spread in MAC indicate that po-
tential welfare improvements could be realized by redistributing the bur-
den toward the trading sector. However, these results are to a large extent
driven by the assumed EUA price and also sensitive to the technology
specification in the model. Increased EUA price and/or a relatively
steeper MAC curve will make such redistribution less attractive.

The two abovementioned studies indicate that when deciding on how
many allowances to allocate to the trading sector, it is important to con-
sider the relative cost of emission reduction in the non-trading sector. The
fact that energy intensive sectors often have reduced fossil fuel tax rates

* The study considers two different allocations to the trading sector, one which is 5.1 Mt lower
than BAU emissions and one which is 6.5 Mt lower. These allocations imply that the non-trading
sector should reduce its emissions by 2.3 and 0.9 Mt, respectively.

% This assumes that Sweden uses a national target where imported allowances are counted to-
ward the targets fulfilment, i.e. assuming Sweden changes the current target which only counts
domestic emission reductions. If the current target formulation is maintained the effect will be the
opposite, i.e. increased allocation will lower aggregate cost somewhat.
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indicate that the non-trading part of the economy in large have relatively
higher marginal cost and that further reductions in these sectors might be
costly, i.e. that a large part of the “low-hanging fruit” may have been
used already. Bruvoll and Larsen (2004) find that the Norwegian CO, tax,
which to a large extent is exempted in the EU ETS trading sectors, had
little effect on emissions in the period between 1990 and 1999. According
to their CGE model results, the sectors levied a CO, tax had relatively
inelastic fossil fuel demand. This indicates that increased abatement in
the non-trading sector might be relatively costly, and therefore lower
allocation and/or increased use of the other mechanisms may be a better
option.

4.5 Summary and conclusions

This section has summarized results from a number of quantitative stud-
ies assessing emissions trading and the effects on the Nordic countries.
Although the results from the different studies, for several reasons, are
difficult to compare some more general conclusions can be drawn.

Firstly, on aggregate national level the use of international emissions
trading in general is beneficial compared with fully domestic policies.
Clearly, by realising the potential gains from trade aggregate cost will not
increase in any country. This conclusion does not necessarily hold when
analysing the effect of EU ETS that only covers part of the economy. The
realized gain to a country through the EU ETS relative only using well
designed domestic measures is highly dependent on the number of allow-
ances allocated to the trading sectors and also on the price of allowances.
With an incorrectly balanced burden sharing between the trading and
non-trading sector the use of EU ETS might be inferior from an aggregate
cost perspective relative to the use of domestic measures only. Further-
more, the chosen allocation method, e.g. auctioning, partial auctioning or
free of charge allocation, does not in any significant way seem to affect
the aggregate cost of emissions trading.

The Nordic countries appear to have relatively high marginal abate-
ment cost today. This may, however, not be a good indicator of how
costly large emission reduction will be. What also matters is the shape of
the MAC curve. For example, some countries such as Germany have,
according to some calculations, relatively low marginal abatement cost
today but the when the “low hanging fruit” is used further reductions will
be much more expensive which means a steeply increasing MAC when
abatement reaches a certain level. The Nordic countries, on the other
hand, are found to have more constant rate of increase in marginal abate-
ment cost.

The second conclusion concerns the competitiveness of the energy in-
tensive industry. This issue has been given a lot of attention in the debate,
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and the concern for these potentially negative effects has not decreased
since the EU ETS was launched. The quantitative studies give some sup-
port to these worries. Some sectors are more seriously negatively affected
by the ETS, although the results depend to some extent on the model used
for calculations, or more correctly, it depend on if the assessments focus
on the marginal or average cost effects. In studies focusing on the cost
increase of the last unit produced, the effect on competitiveness is often
more severe than if the focus is on the average cost increase. When look-
ing at the marginal cost it does not matter much if the allowances are
handed out for free as the effect depends on the market value of the al-
lowances. Average cost calculations, on the other hand, often finds a
substantially larger effect depending on if allowances are free or auc-
tioned. In the longer term, however, the focus on marginal cost is proba-
bly a more correct indicator of companies’ decision on the optimal pro-
duction level. In addition, secondary effects through increased electricity
prices will be very important.

In general the assessments find loss of competitiveness in the energy
intensive sectors competing on the world market. Steel and metal produc-
ers and the cement producers will face a large cost increase directly due
to the ETS, while other sectors, primarily aluminium and pulp and paper,
will mostly be affected indirectly through higher electricity prices.

A third and possibly the most important observation is that the balance
between the use of the ETS and the burden on the non-trading sectors is
very important for the overall cost. The prevailing spread in marginal
abatement cost between trading and non-trading sectors found in the
Nordic countries due to CO, tax exemptions on energy intensive sectors
indicate that less generous allocation, i.e. more use of emissions trading,
could reduce overall cost. However, it should not be disregarded that the
optimal use of the EU ETS depends on the future allowance price and the
relative shape of the marginal abatement cost curves in the non-trading
sector, which still are surrounded by large uncertainties.






5. The introduction of emissions
trading

In this chapter we discuss the introduction of emissions trading in the
Nordic countries. In 5.1, we present the main features of emissions trad-
ing in the period 2005-2007, especially how the Nordic countries have
allocated emission allowances, and how the market for emissions allow-
ances has developed so far. In 5.2, we discuss how the conditions for the
EU ETS might change in the period 2008-2012.

5.1 Emissions trading 2005-2007

As EU Member States, Denmark, Finland and Sweden were obliged to
implement the EU ETS. Norway has developed a domestic emissions
trading scheme, which shadows, and most likely will be connected to, the
EU ETS, whereas Iceland neither takes part in the EU ETS nor has a na-
tional emissions trading scheme.

5.1.1 Features of emissions trading in the Nordic countries

As was mentioned in chapter 1, the EU ETS in total covers approximately
12 000 installations. The total allocation to these installations, amount to
approximately 6.5 billion tonnes of CO, for the period 2005-2007, i.e.
approximately 2.2 billion tonnes as a yearly average.

Together the Nordic countries stand for approximately 13 percent of
the total number of installations of the EU ETS, but less than 5 percent of
the total allocation. The number of installations, the allocation, and other
main elements of how emissions trading have been implemented in the
Nordic countries in 2005-2007, are summarized in table 5.1 below.

Some explanatory comments about why the scope of emissions trad-
ing varies between the Nordic countries are given in direct connection to
the table. In the rest of section 5.1.1, we discuss the allocation of emis-
sion allowances more in detail, since it has been a central part of the im-
plementation of the EU ETS.
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Table 5.1 Main elements in the introduction of emissions trading in the Nordic

countries 2005-2007

Denmark

Finland

Norway?

Sweden

Trading sector’s share
of emissions?

Number of installations
covered, (approx.)

Total allocation, yearly
average 2005-20073

Allocation compared to
recent emissions

Auctioning

Opt-in/Opt-out

Allocation method for
existing installations
(base years)

Allocation method for
new entrants

60 % of CO, emissi-
ons, 47 % of all GHG
emissions

350

33.5 million tonnes

Power and heat
production: 96 % of
2002 emissions

Others: 110 % of 2002
emissions

Yes, 5 % of total
allocation

No/No

Grandfathering
(1998-2002)

Benchmarking

71 % of CO, emissi-
ons, 60 % of all GHG
emissions

550

45.5 million tonnes

Power and heat
production: 105 % of
average emissions
1998-2002/2000—
2003

Others: 119 % of
average emissions
1998-2002

No

Yes/No

Grandfathering

(1998-2002 on ge-
neral, 2000-2003 for
condensate power
plants)

Benchmarking

16 % of CO, emissi-
ons, 13 % of all GHG
emissions

50

6.8 million tonnes

Power and heat
production: 95 % of
average emissions
1998-2001

Others: 95 % of
average emissions
1998-2001

No

No/"Yes™

Grandfathering
(1998-2001) or
expected emissions

Based on expected
CO, emissions

42 % of CO, emissions,
33 % of all GHG emissi-
ons

700

22.9 million tonnes

Power and heat produc-
tion: 80 % of average
emissions 1998-2001

Others: 100 % of avera-
ge emissions 1998—
2001. 100 % of projected
process emissions.

No

Yes/No

Grandfathering
(1998-2001)

Benchmarking

Notes: 1) Refers to Norway’s national ETS, which will probably be connected to the EU ETS. 2) The share is calculated as
‘Total allocation, yearly average 2005-2007’ in relation to the yearly average for total emissions in the years 1999-2003
(as shown in table 2.2). 3) For comparisons sake allocation is shown as yearly averages in the table. It should be noted,
however, that the Member States do not have to issue the allowances to the concerned installations in equal portions
every year. Thus, the directive only states that “a proportion of the total quantity of allowances” shall be issued each year.
*) Norway has chosen a trading regime in which emissions from burning of fossil fuels that are subject to CO, tax is
exempted from the regime. This could perhaps be described as an “opt-out”, and is the main reason why the Norwegian
ETS is of relatively limited scope.

The fact that the EU ETS covers a bigger share of emissions in Denmark
and Finland than in Sweden can mainly be explained by the structure of
the countries’ energy sectors. Thus, in Denmark and Finland fossil-
fuelled power production is common, whereas Swedish power production
to a large extent is based on hydropower and nuclear power.

The main reason why there are more installations covered by the EU
ETS in Sweden and Finland than in Denmark, is that both Sweden and
Finland have chosen to include combustion installations with a capacity
below 20 MW, which are part of a district heating system, in the trading
scheme. In Sweden, such inclusion is done if the total installed capacity
of the district heating network amounts to at least 20 MW, in Finland it is
done if at least one boiler in the network is above 20 MW. These are, by
the way, the only cases of use of opt-in by the Nordic countries in 2005—
2007. Thus, Denmark does not use opt-in in the first period.
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That the Norwegian ETS is of relatively limited scope, can be ex-
plained both by the fact that Norway’s power production almost exclu-
sively is based on hydro power (in Norway, also heating to a large extent
is based on electricity), and that Norway has chosen a trading regime in
which emissions from burning of fossil fuels that are subject to CO, tax is
exempted from the regime. In practice, this means that around 67 percent
of Norway’s total allocation is connected to petroleum related industries,
i.e. gas power plants, gas terminals, refineries and petrochemicals.

The process of allocation

Emission allowances constitute the commodity that is traded within the
EU ETS. One allowance gives the holder the right to emit one tonne of
carbon dioxide equivalent during a specified period.

A central part of the implementation of the EU ETS has been the allo-
cation of these allowances to the operators of the concerned installations.
The allocation follows a process in which each Member State develop a
National Allocation Plan (NAP), which is then subject to approval by the
European Commission. Based on the Commission’s decision, the final
allocation is then decided by the Member State. To administer the final
allocation some countries (e.g. Sweden) also have, within the scope of the
Commission’s decision, introduced a process in which the installations
concerned have to apply for allocation of allowances.

The NAP shows the total quantity of allowances that the Member
State intends to allocate for the period in concern (2005-2007, 2008—
2012, etc.) and the intended allocation of those allowances to the operator
of each installation. The NAP shall include a list of the concerned instal-
lations. According to the directive, the plan shall be based on objective
and transparent criteria, including those listed in Annex III to the direc-
tive, taking due account of comments from the public. Annex III states,
for instance, that the total quantity of allowances to be allocated shall be
consistent with the Member State’s obligation to limit its emissions ac-
cording to the EU burden sharing agreement and the Kyoto Protocol,
taking into account, on the one hand, the proportion of overall emissions
that these allowances represent in comparison with emissions from
sources not covered by the directive and, on the other hand, national en-
ergy policies, and should be consistent with the national climate change
programme. Prior to 2008, the quantity shall be consistent with a path
towards achieving or over-achieving each Member State’s target under
the EU burden sharing agreement and the Kyoto Protocol. The total quan-
tity of allowances to be allocated shall also be consistent with assess-
ments of actual and projected progress towards fulfilling the required
emission’s targets. Some other examples of the criteria listed in Annex I1I
are that the quantities of allowances to be allocated shall be consistent
with the potential, including the technological potential, of activities cov-
ered by the trading scheme to reduce emissions, that the NAP shall be
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consistent with other Community legislative and policy instruments, and
that the plan shall not discriminate between companies or sectors in a
way that may distort competition.

Whether the total allocation numbers shown in table 5.1 indicate a
generous or tight allocation is not easy to say just by studying the NAPs,
especially not on lower levels of aggregation. Take for instance — just for
the sake of illustration — the Danish NAP. On the one hand, the Danish
NAP says that the allocated amount is 15 percent lower than business-as-
usual projections of emissions from the concerned installations in 2005—
2007, with the largest reduction of quotas compared to business-as-usual
projections coming in the energy sector. On the other hand, the Danish
NAP shows that the yearly average amount allocated to existing installa-
tions in 2005-2007 is more or less equal to their emissions in 2002. An-
other example can be taken from the Finnish NAP, in which the allocated
amount is said to be five percent less than the predicted need based on a
review by each sector, while on the other hand the allocation in most
sectors are higher than the average emissions in 1998-2002. Of course,
there is nothing contradictory in these examples per se. However, on gen-
eral there seems to be a tendency that the NAPs at least not give exces-
sively clear information on whether the allocation is generous or tight.

As was mentioned in chapter 1, the directive states that Member States
shall allocate most of the allowances free of charge (at least 95 percent
for the period 2005-2007 and at least 90 percent for the period 2008—
2012). Of the Nordic countries, only Denmark has chosen not to allocate
all allowances free of charge for the period 2005-2007. Thus, the Danish
NAP states that a pool of 5 percent of the total amount of allocated al-
lowances will be set aside for sale by auction during the period 2005—
2007.

Allocation principles for existing installations

As is shown in table 5.1, Denmark, Finland and Sweden have solely used
grandfathering as their method for the allocation of allowances free of
charge to existing installations. Thus, some sort of historic activity has
been the starting point for calculating the amount of allowances to be
allocated to different sectors and installations. The most commonly used
historic activity has been the sector’s or installation’s emissions. How-
ever, there are examples of other sort of activities being used as well, e.g.
production numbers or combinations of different activities. All countries
have used data from a period of years in recent “history”, e.g. 1998-2002.
In some cases, though, these data have been modified so as to be more
representative. In the Finnish NAP, for instance, fuel consumption figures
from energy installations used for district heating where modified in or-
der to attain a better correspondence to the long-term average tempera-
ture.
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Also in Norway, grandfathering has been the main principle for allo-
cation to existing installation, with 1998-2001 as base years. However, if
the emissions from an installation were expected to change significantly
after 1 January 2001, due to significant changes in size or character of the
concerned activity, the “grandfathered” allocation could be increased or
decreased. This is the reason why table 5.1 states ‘grandfathering or ex-
pected emissions’ as allocation method for existing Norwegian installa-
tions. In practice, quite a large proportion of the Norwegian allocation has
been based on expected emissions. It should also be noted that Norway
has a rule according to which total allocation on installation level first is
decided as a frame for the whole period, but in which the yearly issuing
of allowances is optional pending a yearly decision by the concerned
agency.

Table 5.1 shows that Denmark, Finland and Sweden all have made
some notable differences in the treatment of different sectors in the
NAPs, whereas Norway has opted for an explicitly equal treatment, as the
Norwegian emissions trading law states that plants should be allocated
allowances covering 95 percent of average emissions during 1998-2001.
The differences between sectors in Denmark, Finland and Sweden can be
described in the following fashion:

e Denmark: The sub-sector Electricity production was allocated the
remainder of the allowances, after allocation to the sub-sectors Heat
production and Other ETS industries, had been set in accordance with
their respective emissions in 1998-2002. This seems to have led to a
less favourable allocation to Electricity production.

e Finland: On general, 1998-2002 were used as base years for
grandfathering, but for condensate power plants the years 2000-2003
were used instead. The reason is that 2000-2003 is said to have been
more representative for condensate power plants than 19982002,
regarding temperature and Nordic hydropower production.

e Sweden: The allocation for raw-material related emissions amounted
to 100 percent of average emissions 1998-2001 plus a supplement in
order to give room for expansion. The supplement corresponds to the
projected increase in raw-material related emissions for the
installation during 2005-2007. The energy sector was treated in
another fashion. Thus, the allocation to combustion installations in the
energy sector (i.e. installations whose main activity consists of
production of electricity and/or district heating) amounted to 80
percent of average emissions 1998-2001. The reason, according to the
Government, is that the potential to reduce emissions is higher for
fuel-based than for raw-material related emissions and that the energy
sector in contrast to the industrial sectors has not been exposed to
competition from outside the EU.
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Allocation principles for new entrants

The Nordic countries have on general set aside a reserve of approxi-
mately 2—-3 percent of the total allocation of allowances for allocation to
new entrants.”® Denmark, Finland and Sweden have all developed
benchmarks that are used as basis for the allocation to new entrants,
whereas Norway intend to base allocation to new plants on expected CO,
emissions for the years 2005-2007.

The benchmarks used by Denmark, Finland and Sweden are of vari-
ous nature. In principle, it can be said that Denmark uses one model, and
Finland and Sweden another, in the following fashion:

e Denmark, based on emissions data from existing installations. The
general principle applied for allocation is that, for each of the
activities specified in Annex I of the directive, an average CO,
allocation is calculated per production capacity for the installations
that produced during the base years (1998-2002). The calculation is
made at the branch level for each of the activities. The allowance
allocation to a new entrant is then calculated by multiplying the
installation’s capacity or capacity expansion with the sector average.
According to the Danish NAP, it may be assumed that a new
installation is more energy-efficient than the branch average, and
therefore the calculation is reduced with a roughly estimated
efficiency factor of 0.9.

¢ Finland and Sweden, based on the possible performance from a new
plant. On sector level, and when considered possible, different
benchmarks have been decided on the basis of what kind of
performance could be expected from a new installation. In Sweden,
for instance, benchmarks have been considered as possible to apply
for combustion installations that produce electricity, district heating
and/or steam. Where benchmarks are not available, best available
technology serve as the basis for allocation of allowances to new
Swedish installations.

The pool of allowances intended for new entrants, is generally adminis-
tered on a “first come, first served” basis, 1.e. when the allowances in the
pool are finished, any new coming applicant is instead forced to buy its
allowances on the market. It should be noted that the conditions for the
benchmarking hereby are different than in a situation where benchmark-
ing is used to allocate allowances within a group of existing installations.
An activity in which benchmarking is used for allocation between a group
of existing installations, e.g. as a way of making a NAP, could be de-
scribed as an instantaneous division of a given amount of allowances (i.e.
a fortune) between a given set of installations, with regards to, for in-

26 It should be noted, though, that in the Swedish NAP almost 8 % of the allocation was set aside
for new entrants. However, less than half of this was intended for “genuine”, unknown new entrants.
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stance, their relative emission efficiency. If in this case, as is to be ex-
pected, the total amount of allowances to be allocated is lower than the
need of the concerned installations, a situation with clear winners and
losers within the group momentarily occurs. It is not unlikely that such an
allocation method would be harder to accept for the concerned stake-
holders, than the sort of benchmarking as grounds for allocation to new
entrants that is used by some of the Nordic countries (in which the win-
ners and losers don’t appear at the same time; rather, they can be defined
as “early” and “late” applicants).

5.1.2 The market development so far

A European carbon market has been in existence for several years, al-
though the EU ETS did not start until 2005. Forwards on EU ETS allow-
ances were traded long before the start of the EU ETS. In 2005, however,
trading has naturally intensified, and spot trading has also been estab-
lished. Apart from bilateral trading, at least five fully functioning market
places for emissions trading have been established in Europe, one of them
being Nord Pool.

During 2005 the market price of allowances has fluctuated quite a lot,
from a low of close to 6 Euro per tonne in February 2005 to a high of 29
Euro per tonne in July (see figure 5.1). At present (mid March 2006) spot
prices hover around 26 Euro per tonne.
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Figure 5.1 Price development of EU allowances (Euro/t CO,)
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According to estimates by Point Carbon, the total transaction volume on
the European emissions trading market amounted to roughly 360 Mt CO,
in 2005. In other words, approximately 15 percent of the total amount of
allocated allowances was traded during the year. The most active market
operators seem to be companies from the energy sector, whereas other
industries so far have been less active.

Price setting factors

Needless to say, one of the crucial variables when policy makers decide
on how much emission reductions a country achieve through the EU ETS
is the estimated price of allowances. Price setting in the ETS clearly de-
pends on the gap between the emission cap®’ and baseline emissions, i.e.
the emission level without emissions trading, and the cost of closing the
gap. Although there are annual compliance dates set, it is possible to bor-
row from next year’s allowances in order to comply with the target.
Hence, the balance over the entire trading period determines the price.
Installations wishing to emit more CO, than their allowances permit, can
buy allowances in the market. The supply of allowances comes from
installations that submit less CO, than their allowances permit. Most in-
stallations have costs to reduce emissions: Either because production
must be reduced, more expensive production methods have to be used or
because investments have to be made in order to produce less carbon-
intensively.

27 That is, the total amount of allowances including allowances that stem from import of credits
from CDM and JI projects.
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The factors of high importance for the allowance price development
within the short and medium term, beside the number of allowances allo-
cated, is likely to be the relative fossil fuel prices, weather conditions, the
economic growth rate, and the possibility to import and use credits from
CDM and JI projects.

The National Allocation Plans

In the first 6—8 months of the EU ETS, some NAPs were still pending.
This created uncertainty in the market and affected price formation. More
generous allocation plans obviously increase supply and reduces prices.
The regulations regarding reserves for new entrants and what happens to
allowances if installations are closed are also important price-affecting
features of the NAPs. The cap set by the NAPs and the Business-as-usual
emissions, i.e. in a scenario without a cap, determines the “gap”, i.e. the
demand for emission reductions (or imports) in the system. In its review
of the NAPs the Commission reduced the total allocation for several
countries, and the allocation became lower than many expected, which
have contributed to higher prices for allowances.

Gas prices and coal prices

Relative fuel prices to a large extent determine abatement costs in the
ETS sectors. In the first trading period, the majority of emission reduc-
tions have to be realized in the electricity sector and by switching from
coal generation to gas generation. The higher the gas/coal price ratio, the
higher the carbon price must be to induce such shifts. During 2005 gas
prices have increased considerably, while coal prices have been reduced,
which have had a significant effect on the possibilities for fuel switching.

Industrial production levels

The activity level in the ETS industries affects the carbon market in sev-
eral ways. These industries have direct emissions from their industrial
processes, but also through use of energy sources such as gas and oil. In
addition, they are often large consumers of electricity. Hence, the indus-
tries are affected by the carbon market through their position in the car-
bon market and through the carbon market’s effect on power prices. On
the other hand, if an industrial installation is adversely affected by high
electricity prices and for that reason chooses to reduce or close produc-
tion, this may also have a double effect on the carbon market: the direct
emissions are reduced, and the industry’s demand for electricity is re-
duced. During 2005 steel production in Europe has for instance fallen by
about 4 percent, which could roughly correspond to about 8-10 Mt in
reduced CO, emissions.
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Weather conditions

Weather conditions affect electricity and heat markets. Warmer and wet-
ter conditions than normal implies reduced electricity and heat demand
(although electricity demand may increase in hot summers), and hence
reduced demand for allowances. The autumn of 2005 was quite wet in the
Nordic area, with a precipitation of 40 TWh above normal. This reduces
CO, emission with about 40 Mt. On the other hand, Spain had a dry year
in 2005, which leads to less hydro and nuclear production, increasing
CO, emissions by about 20 Mt.

Economic growth

Increased economic growth means increased demand for goods and ser-
vices, including energy and more installations will wish to increase their
production (or have to be paid more to reduce production) and this would
increase the emission gap.

Imports of allowances

In the period 2005-2007, imports to the EU ETS are permitted in the
form of CDM credits from projects in countries without a binding com-
mitment. Import of CDM credits may not have been expected to play a
substantial role in the first trading period, partly because the process in
developing projects and registers has been slow, and partly because CDM
credits could be saved and were expected to be higher valued in the sec-
ond trading period (2008-2012). However, the (relative many beforehand
assessments) unexpectedly high allowance prices currently prevailing in
the market may constitute a powerful incentive to speed up the process.

5.2 Emissions trading in 20082012

In this section we analyze what changes might possibly occur in the EU
ETS framework in 2008-2012 (5.2.1), and the relation between the EU
ETS and the Kyoto mechanisms (5.2.2).

5.2.1 Changes in the EU ETS framework

Changes specified in the directive

The overall conditions for the EU ETS in the period 2008-2012 are to a
large extent given by the directive, and most of the basic principles will
remain the same. However, the directive also details a number of differ-
ences relative to the first period.

e The possibility to apply for temporary exclusion of certain
installations, that Member States have in the present period, will stop,
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o the penalty for emissions in excess of allowances increase from Euro
40 per tonne to Euro 100 per tonne,

e Member States can use credits from Joint Implementation (JI) in
addition to those from the Clean Development Mechanism (CDM),
and

o with the approval by the Commission, Member States can unilaterally
include additional greenhouse gases and/or sectors.

[ )

In addition to the changes specified in the directive, some adjustments in

the trading scheme for the period 2008-2012 could be realized during

2006. Thus, based on an ongoing review of the first period, the European

Commission will in mid-2006 present a proposal for changes in the EU

ETS for the period 2008—2012. At present, it can be anticipated that the

negotiations only will lead to relatively minor changes, e.g. the trading

scheme will most likely not be amended to include more greenhouse
gases or sectors. There is, however, one exception to this, namely the
possible inclusion of aviation. The European Environmental Council
recently urged the Commission to bring forward a legislative proposal by
the end of 2006 on the inclusion of the aviation sector in the EU ETS.

However, it is anticipated that the inclusion of the aviation sector would

not have any significant effects on the allowance price within Phase I1.%*
For the Nordic countries, the foreseeable changes to the EU ETS are

likely to have relatively modest effects, at least on the aggregate level.

For example, none of the Nordic countries did temporarily exempt indus-

tries in the current trading period. The exception is Norway, which has to

negotiate to keep the partial coverage of its current ETS if it should be
linked to the EU ETS.

The European Commission’s guidelines

At present, the Member States are preparing — or at least planning the
process of doing so — their National Allocation Plans (NAP) for the pe-
riod 2008-2012. The NAPs shall be published and notified to the Euro-
pean Commission and to the other Member States at the latest by the end
of June 2006. In the beginning of 2006 the Commission published a
document that offers guidance to the preparation of NAPs for the second
phase of the ETS.”

In general, the Commission aims for more harmonized and transparent
allocation methodologies and regulations. The Commission urges Mem-
ber States to work towards simpler plans for the second trading period.
According to the Commission, simple allocation plans boost the under-
standing of the instrument among stakeholders and also increase trans-
parency and predictability. Thus, the document presents guidance that
should facilitate simpler design of the new national allocation plans and

2 Wit et al. (2005)
¥ COM (2005)703
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indications on the amount of allowances allocated in the second phase,
which should be less or equal to the amount allocated in the current pe-
riod. Furthermore, there should not be a continuation of special provi-
sions for process emissions, and no reliance on Phase I emission levels in
the allocation plans (i.e. as base period; early actions are recognized).

5.2.2 EU ETS in relation to the Kyoto mechanisms

The second phase of the EU ETS, 2008-2012, coincides with the first
Kyoto commitment period. This means that the trading scheme will oper-
ate in a different environment than in the first phase. Thus, as all other so-
called Annex I countries, the Member States will have binding emission
caps for all their greenhouse gases. This implies that not only will the
ETS undergo some “internal changes” (as already described in 5.2.1), but
also be affected by the framework specified under the Kyoto Protocol. In
view of this, we in this section analyze the relation between the EU ETS
and the Kyoto mechanisms.

Relation between the Kyoto mechanisms and the EU ETS

The three mechanisms within the Kyoto Protocol will — directly or indi-
rectly — affect the ETS. The mechanisms are:

(i) International Emissions Trading (IET), which enables Annex I coun-
tries to trade part of their emission cap under the Protocol. The physi-
cal trade with AAUs (Assigned Amount Units)*® can begin from 1
January 2008, given that the Parties have been deemed to meet all of
the eligibility criteria for trading.

(i1) The Clean Development Mechanism (CDM), which enables Annex I
countries to implement project activities to reduce greenhouse gas
emissions in non-Annex | countries and receive credits, CERs (Certi-
fied Emission Reductions). These credits can be used for compliance
with emissions reduction targets under the Kyoto Protocol.

(iii) Joint Implementation (JI) which enables Annex I countries to assist
other Annex I countries to implement greenhouse gas emissions re-
ducing activities. The assisting country will receive credits, ERUs
(Emission Reduction Units), and the assisted country’s emission cap
will be reduced by the same amount (thereby leaving the total cap
among Annex | countries unchanged).

It is important to note that the EU ETS is not part of the IET, and does
not allow AAUs to enter into the trading system. However, the ETS is

3% The Assigned Amount Unit (AAU) assigned to a Party corresponds to the emission cap under
the Kyoto Protocol. This is the main unit traded under the IET. Other Kyoto units can also be traded
such as so-called Removal Units (RMU) and reduction units achieved through the CDM.
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linked to the CDM and JI through the so-called Linking Directive.’' The
Directive specifies to what extent credits from the CDM and JI can be
used by installations to comply with their obligations under the EU ETS.
Both the CDM and JI can generate emission reduction credits prior to the
2008-2012 period. Credits from the CDM can be used within the current
the EU ETS trading period, while credits from JI can only be used from
2008 and onward. It should be noted that the Linking Directive should
have been transposed into Member States’ national law by November 14
2005, but not all Member States have yet managed to do so.

The limit of credit import for ETS compliance may not be specified in the
linking directive but has to be determined in the allocation plans for the
second trading period as a share of the allocated allowances either on
total level or on installation level. In the Commission’s guidelines docu-
ment regarding allocation for the second period the Member States are
however, recommended to avoid specifying the limit at the installations
level.

Options for closing of the Kyoto gap

The Kyoto gap, defined as the distance between (projected) emissions in
2008-2012 and the emission cap given by Protocol, can in principle be
closed in three ways;

e by using domestic policies and measures to reduce emissions,

e by purchasing EU ETS emission allowances (EUAs), i.e. to allocate
less EUAS, or

e by purchasing JI and/or CDM credits and/or AAUSs.

It is the Government that has to decide on how to allocate the burden
among different options as illustrated in Figure 5.2.

*! Directive 2004/101/EC.
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Figure 5.2 Options for closing the Kyoto gap
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The EU emissions trading system will to some extent help the participat-
ing countries to close the gap in a cost efficient way. The contribution of
the EU ETS will be known when the final NAPs for Phase II are settled at
the end of 2006, whereas the contribution of the impacts of the domestic
policies and measures are only likely to be known after the end of the
Kyoto period.

The Nordic countries’ use of the different Kyoto mechanisms as well
as the EU ETS will, at least indirectly, be dependent on other Annex I
countries’ demand for AAUs, CERs and ERUs, and the EU countries
allocations of EUAs. The action taken by other Annex I and EU countries
will affect the price of the different “climate commodities” (EUA, CERs,
ERUs, and AAUs) and should therefore influence the policy of the Nor-
dic countries. The Kyoto gap in all EU countries and other Annex I coun-
tries is a first indicator of the likely net demand for the “climate com-
modities” and should be watched closely by countries when deciding on
their strategy for the 2008—2012 period.

Emission projections of the EU Member States shown in figure 5.3
indicate that the union as a whole will have a positive Kyoto gap corre-
sponding to 144.8 Mt CO,-equivalents p.a.>

32 European Environment Agency (2005), “Greenhouse gas emissions trends and projections in
Europe 2005”, EEA Report No 8/2005
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Figure 5.3 The Kyoto Gap in EU Member States and Norway (Mt CO,/year)
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The relative size of the gap varies however among Member States, with
Denmark, Norway and Finland belonging to the group with a positive gap
to close. Several Member States have presented purchase plans for CERs
and ERUs to help closing the gaps shown in Figure 5.3. Although these
purchase programs will alleviate some burden from both the ETS and
other sectors, there is still a substantial part left to be reduced through the
ETS and/or domestic policies and measures.

On the supply side there are several Annex I countries with negative
Kyoto gaps that will be the main suppliers of AAUs and JI credits. How-
ever, the supply of allowances and credits are to a large extent determined
by the way Russia and Ukraine and other Economies in Transition will
handle the excess of AAUs these countries have. Credits from CDM pro-
jects will also increase the supply. The number of registered CDM pro-
jects is increasing. It is so far uncertain how many of these credits will be
generated and issued before the end of the second trading period.






6. Other instruments and
strategies 2008—2012

In the theoretical and quantitative assessments surveyed and discussed in
previous chapters of this study, some conclusions were drawn concerning
the use of other instruments in combination with ETS. It now also ap-
pears as if the EU ETS is working properly and that only minor adjust-
ments to the system will be made in the second trading period. With this
as the point of departure, this chapter looks at the Nordic countries cur-
rent and planned use of climate policy related instruments.

6.1 Current instruments

The Nordic countries have a tradition of relatively tough environmental
policy, and for quite a long time they have had explicitly formulated cli-
mate change strategies. Both regulatory and economic instruments are
used to achieve environmental policy goals. Accordingly, the Nordic
countries on general use an array of different instruments with the pur-
pose of reducing GHG emissions, e.g. taxes, regulations, subsidies, long-
term voluntary agreements, etc. This is illustrated by table 6.1, which
summarizes the major climate related instruments in use in the different
Nordic countries today besides emissions trading.
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Table 6.1 Climate related instruments used in the Nordic countries

Instrument Denmark Finland Iceland Norway Sweden
CO, tax Yes (Reduced rate  Yes (Excludes fuel No Yes (Sectors Yes (Reduced rate
on energy intensi- peat. Partial refund exposed to in- on energy intensi-
ve industry) may apply to energy ternational compe-  ve industry)
intensive industry) tition are either
exempted or have
reduced tax rates)
Energy tax Yes (Refunded tax ~ Yes (Lower electrici- Yes (On gasoline  Yes Yes (Industry
if used for in- ty tax rate for in- only) largely exempted)
dustrial processes)  dustry. Partial refund
may apply to energy
intensive industry)
Long term, voluntary ~ Yes Yes Yes Yes Yes
agreements (LTA)
Subsidies Yes Yes No Yes Yes
Green certificates No No No No Yes (Energy
intensive industry
exempted)
Regulation concer- Yes No (But energy No Yes Yes (Less strict on
ning BAT and/or efficiency is a trading sectors)
GHG emissions relevant issue
included in permit
procedures)
Use of CDM/JI Yes Yes No Not decided No (Only pilot

projects)
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On the surface, table 6.1 may give the impression that the Nordic coun-
tries, with the possible exception of Iceland, are more or less homogenous
with respect to the use of measures to combat emissions of GHGs. How-
ever, as is evident from the following discussion of the various instru-
ments, the application of the different measures differs in many aspects
between countries.

CO, tax

All Nordic countries except Iceland use a carbon dioxide tax. Generally,
the tax is levied on the use of fossil fuels in relation to their carbon con-
tents, but there are differences in how the tax is imposed. Thus, as is
shown by the following examples, a number of different exemptions are
used:

e In Finland, the energy intensive industries are entitled to an 85 percent
tax refund if the cost of the electricity and carbon dioxide tax exceeds
3.7 percent of the concerned industry’s value added, for the part
exceeding 50 000 Euro.

¢ In Sweden, industry is levied a reduced tax rate and is entitled to
further reduction of the marginal tax rate if the industry’s cost of the
tax exceeds 0.8 percent of their value added.

¢ In Norway, sectors exposed to international competition are either
totally exempted from the tax, or have reduced tax rates. 85 percent of
the GHG emissions from industry are exempted from the CO, tax.

¢ In Denmark, the carbon dioxide tax is levied on fuels used for space
heating and, with reduced rates, on process emissions. Contrary to the
other Nordic countries, Denmark also uses a carbon dioxide tax on
electricity consumption.

Energy taxes

All Nordic countries use energy related taxes, but the tax design differs
between countries. The purpose of the energy related taxes are primarily
fiscal, although the taxes clearly also have an effect on energy consump-
tion and hence on CO, emissions.

Denmark levies a tax on fossil fuels based on the energy content.
Gasoline and diesel are taxed at a higher rate, with specific gasoline and
diesel taxes. Swedish energy tax on fuel differs between fossil fuel types,
but do not depend on energy content. Finland levies energy taxes on fos-
sil fuels used for transport and heating purposes and on electricity. Nor-
way levies taxes on oil products for transport and heating purposes. Ice-
land levies tax on gasoline but diesel driven cars are instead levied a fix
tax based on vehicle weight or a mileage tax. All countries except Iceland
tax electricity consumption and therefore exempt fuels used for electricity
production from energy taxes.
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In all countries, the industry is exempted from energy and electricity
taxes, or at least levied substantially reduced tax rates. In Denmark,
VAT-registered companies are in practice exempted from the energy tax,
since they are refunded most of the tax they pay.” Swedish industry is
exempted from the energy tax on fuel consumption and is charged a sub-
stantially reduced tax rate on electricity consumption. Industrial processes
in the Norwegian manufacturing, mining, mineral and parts of the chem-
istry industry are exempted from electricity tax. In Finland, a lower elec-
tricity tax rate applies for industry, compared to other electricity users. In
addition, the energy intensive industry is entitled to a partial tax refund as
described above.

Agreements

Some sort of voluntary agreements are used in all Nordic countries.

In Denmark, companies in the energy intensive industry can obtain a
significantly reduced CO, tax rate if they enter into an agreement with the
Energy Agency. In exchange for the tax reduction, the agreements require
the companies to carry out certain energy saving investments. So far
(2004) approximately 100 agreements with energy intensive industries
have been entered into, covering close to half of the industries’ energy
consumption.

In Finland, the industry has been provided with an opportunity to en-
tering into voluntary energy conservation agreements with the govern-
ment. By the end of 2002, these agreements had generated energy saving
measures equalling in total 4.1 TWh.

In Norway, the aluminium industry agreed to reduce GHG emissions
per unit aluminium produced by 50 and 55 percent in 2000 and 2005
respectively, compared to the 1990 level. The Federation of Norwegian
Process Industries signed an agreement to reduce GHG emissions from
the process industry (except refineries and oil/gas processing onshore) by
20 percent in 2007 compared to 1990. The agreement would cover gases
and emission sources that are both included and not part of the emissions
trading system in 2005-2007. The agreement covers process emissions
from 60 plants in the aluminium, ferroalloys, carbide, other metals and
fertilizer industries as well as some other industries.

The Icelandic government and aluminium smelters have entered into a
voluntary agreement with the goal to reduce PFC emissions per produc-
tion unit.

Swedish energy intensive industry can be exempted from the electric-
ity tax (i.e. from the minimum electricity tax) if they enter a 5-year pro-
gramme for greater energy efficiency. The programme was introduced in
January 2005.

33 It should be noted, however, that they are not refunded the tax they pay on the use of fuel for
engines and for heating purposes.
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Subsidies and green certificate systems

Subsidies to renewable energy production and energy conservation are
used in all Nordic countries except Iceland.

Sweden uses investment subsidies through investment programmes
with an explicit focus on climate measures. Within these programmes,
municipalities and industry can apply for subsidies for investments that
have a long-term effect on emissions of GHGs. Furthermore, Swedish
renewable electricity production using wind power receives investment
support. In addition, wind power produced electricity receives an “envi-
ronmental bonus”, and large-scale wind power receives a subsidy in order
to facilitate market introduction. These grants may, however, be phased
out due to the introduction in May 2003 of the green (renewable energy)
certificate system, a quota-based system which requires electricity con-
sumers to purchase certificates in relation to their electricity consump-
tion. Other investment subsidies, to biomass and small-scale hydropower,
were in fact phased out when the green (renewable energy) certificate
system was introduced. Electricity intensive industry is exempted from
the quota obligation.

Denmark supports environmentally friendly energy production with a
price up-lift to decentralised thermal power plants and wind power. For
decentralised thermal plants, the support depends on the type of fuel.
Plants with renewable fuels receive a support that together with the mar-
ket price secures a price at a certain level and there is also “guarantee
prices” for wind power produced electricity.

Norway has established an Energy Fund to support investment for a
long-term development towards alternative energy production and more
efficient energy use. The goal is to contribute 12 TWh per year of energy
savings and production of new, renewable energy within 2010.

Finland uses subsidies for promoting renewable energy sources and
energy conservation. An investment subsidy is available for energy pro-
duction investments using biomass, wind power and other renewables as
well as for investments in energy conservation. In addition, electricity
produced from renewable energy sources and recycled fuels receive a
kWh-based production subsidy, which is differentiated between energy
sources.

Regulation concerning Best Available Technology (BAT) and/or GHG
emissions

The Swedish Environmental Code includes a number of principles that
apply to commercial activity and that have an effect on the emissions of
greenhouse gases. There is a requirement for plants to use the best possi-
ble technology and to use renewable resources in the first hand and also
requirements concerning the emissions of CO, and the quantity of fossil
fuel that can be used.
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The Norwegian Pollution Act mainly covers pollution from stationary
sources. According to current practice, regulation of plants applying for
permission for activities resulting in harmful emissions (also CO, emis-
sions of any significance) is carried out in the emission permits. In some
cases limits for total CO, emissions have been set. So far these limits
have been set according to the need of the plant, and have thus not consti-
tuted any limits on CO, emissions. However, through limits on the pro-
duction level, energy efficiency requirements etc. the permits indirectly
impose some limitations on CO, emissions.

The Finnish implementation of the IPPC directive excludes regulation
of GHG emissions, which instead are managed separately (by the other
instruments described in this study) from the permitting procedure. Al-
though GHG emissions are reported in environmental permit applications
and monitoring reports, environmental permits do not include e.g. limits
or target values on GHG emissions. However, the permit may include
provisions related to energy efficiency, where BAT-reference documents
are used as guidelines

As an EU Member State, Denmark has implemented the IPPC direc-
tive, and there are BAT-requirements in play.

The use of JI and CDM

Although not actually a part of “current instruments”, JI and CDM related
activities are already taken place or being planned for in the Nordic coun-
tries, both by implementing the Linking Directive and by setting up gov-
ernmental JI/CDM purchase programmes. As was noted in chapter 5,
credits from the CDM can be used within the EU ETS already in the pe-
riod 2005-2007. The Norwegian emissions trading law opens for the use
of CDM in the Norwegian emissions trading system in the period 2005—
2007, based on the same rules as in the EU ETS trading system. As of
February 2006, of the Nordic Member States only Denmark has trans-
posed the Linking Directive into national law, but Finland and Sweden is
in the process of doing so. Danish participants in the EU ETS can hence
use credits from approved CDM projects within the EU ETS.

According to EEA (2005), only three the EU15 countries, Germany
Sweden and United Kingdom, have announced that they do not intend to
use credits from Joint Implementation (JI) and the Clean Development
Mechanism (CDM) in order to fulfil their commitments in the period
2008-2012. In the Nordic countries both Finland and Denmark has allo-
cated resources for governmental purchase programs.

The Danish governmental programme to purchase credits through the
use of JI is already operating, and includes co-operation with several
countries. Finland plans to purchase a significant amount of credits to be
used in the period 2008-2012. Sweden, on the other hand, have pro-
grammes for JI and CDM, but have not yet decided in what way the cred-
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its will be used. There are currently no Norwegian public programmes
etc. for the acquiring of JI and CDM.

6.2 Changes due to emissions trading

The introduction of the EU ETS has so far led to some changes in other
climate related measures.

In Sweden, some changes have been made in the environmental legisla-
tion. Thus, the requirements in the Environmental Code concerning re-
strictions on emissions of carbon dioxide and on the quantity of fossil
fuel used have been removed for plants covered by the EU ETS. There is,
however, still a requirement in the Environmental Code that plants should
use the best possible technology and use renewable resources in the first
hand.

The Swedish sectors under the EU ETS are levied a reduced CO, tax
rate. The governmental FlexMex2 Commission suggested that the carbon
dioxide tax for the sectors covered by the trading system should be abol-
ished.* The budget bill for 2006 proposed that the carbon dioxide tax on
the emissions trading sector should be removed for the industry and (parts
of) the combined heat and power, and reduced for other installations
within the energy sector.”® This change was proposed to be effectuated in
January 2006.

Finland has introduced a CO, tax relief on heat production with peat
and removal of electricity generation subsidies for electricity generation
with peat. The main reason for these changes was to compensate for the
loss of competitiveness against other fuels caused by the introduction of
the EU ETS. A second reason was to reduce the risk of increased costs of
raw wood to chipboard and fibreboard industries. In order to safeguard
international competitiveness of the Finnish industry within the EU ETS,
the electricity tax levied on this industry will be lowered.

Norway limits the trading system to those emissions that are not cov-
ered by the CO, tax system, since no changes in the latter system is
wanted. There are, however, emissions from several industries (i.e. proc-
ess emissions from aluminium etc.) that neither are covered by the EU
emissions trading directive, nor by the Norwegian CO, tax. The Norwe-
gian government therefore decided that some policy instruments should
be directed towards these emissions as well. This is the reason why a new
agreement on emissions reductions was signed between these industries
and the authorities, as described above.

3* The Commission did however suggest that the tax should be maintained on district heating
which at the margin should pay the tax plus the emission permit price. The double burden for the heat
producers was suggested to assure that the introduction of emissions trading did not result in a de-
crease in the use of biofuels in this sector.

35 Prop. 2005/06:1
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Due to the implementation of the emissions trading system, Norway
has also made some changes in the Pollution Act, albeit of a merely tech-
nical nature, in order to ensure that the law’s status towards the GHG
emissions remains unchanged.

In Denmark, a national emissions trading system has for some years
been in operation, in order to curb carbon dioxide emissions from elec-
tricity production. Due to the obvious overlapping of the national emis-
sions trading system and the EU ETS, the national system was abolished
in 2005.

In connection with the start up of the EU ETS, a decision was made to
refund the CO, tax paid for fuel and heating used in industrial processes
that are allowance regulated in sectors covered by the ETS. However, this
change is pending approval by the European Commission and has there-
fore not entered into force.*®

6.3 The balance between emissions trading and other
Instruments

In all concerned Nordic countries, the EU ETS was largely implemented
alongside existing policy instruments such as carbon taxes, energy taxes
and green certificates.

As discussed in the previous chapters, this could potentially lead to
many complex instrument interaction problems, concerning relations both
between the trading and the non-trading sectors and between different
parts of the trading sector. That is, due to the partial sectoral coverage of
the EU ETS there could be a problem of “balancing” emissions trading
with the use of instruments in the non-trading sector to achieve emission
reductions in line with the path towards reaching the Kyoto commitment.
Although it is not easy to decide what an optimal path to the emission
target is, it is true that if a country distributes more emission allowances,
this will automatically create a need for an increased use of measures to
curb emissions in the non-trading sector.’’ The chosen balance will most
likely have implications for the aggregate cost of reaching the emission
target.

The Nordic countries will face the above-mentioned balancing prob-
lem between the trading and the non-trading sectors in different ways,
given that the trading sector’s share of emissions varies quite a lot be-
tween the countries. This was illustrated in table 5.1 (see section 5.1.1),
which shows that, for instance, the Finnish trading sector stands for ap-
proximately 71 percent of the country’s total CO, emissions, whereas the

36 Danish Ministry of the Environment and the Environmental Protection Agency (2005b)

37 This is, however, not entirely true for Sweden due to the Swedish emission target which only
concerns emissions within the country and hence is unaffected by the allocated amount of emission
allowances. That is, increased allocation of allowances does not directly imply that a higher burden
will be given to the non-trading sector.
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Swedish trading sector only stands for approximately 42 percent of Swe-
den’s total CO, emissions.

Another issue is the balance between instruments used within the trad-
ing sector. In a textbook ETS, the marginal abatement cost is equalized
among polluters, which guarantees that abatement is carried out where
the cost is lowest. By using “extra” instruments on these sectors there is a
risk that the marginal abatement cost will differ among countries and/or
polluters within the EU ETS, thereby affecting the overall effectiveness
of the system.

Table 6.2 presents an overview of the use of emissions trading, i.e. the
allocation of allowances relative emission levels, and the use of other
instruments in the trading and non-trading sector.



Table 6.2 Overview of the current use of emissions trading and other major instruments

Source: Tax rates from the European Commission (2006), Norwegian Ministry of Finance and Swedish Energy Agency (2005).

Denmark

Finland

Norway

Sweden

ETS
Relative allocation

2005-2007

Power and heat production: 96 % of 2002 emissi-
ons

Others: 110 % of 2002 emissions

Power and heat production: 105 % of average
emissions 1998-2002 / 2000-2003

Others: 119 % of average emissions 1998-2002

Power and heat production: 95 % of average
emissions 1998-2001

Others: 95 % of average emissions 1998-2001

Power and heat production: 80 % of average
emissions 1998-2001

Others: 100 % of average emissions 1998—2001.
100 % of projected process emissions.

Other measures on
trading sectorl

Tax on electricity: Approx. 0 due to reimburse-
ment (but 89.2 if used for heating)

Tax on fossil fuels: Industry pays the general tax
rate on fuels used for heating and gets a 72
percent reduction on the CO, tax on emissions
from heavy processes. VAT registered companies
are in practice exempted from energy tax.

LTA: Further reductions of CO, tax on processes
with agreements

Subsidies: Support to renewable energy produc-
tion.

Tax on electricity: 4.4 (The tax rate will be reduced
by 50 %)

Tax on fossil fuels: Energy intensive companies
get an 85 % refund if CO,- and electricity tax
exceeds 3.7 % of value added.

LTA: Energy conservation agreements

Subsidies: Some investment subsidies available
concerning new technology (renewable and
energy conservation).

Tax on electricity: 0.59

Tax on fossil fuels: : Industry pays the general tax
rate on oil used for heating

LTA: Emission reduction agreements

Subsidies: Investment support, innovation subsi-
dies

Tax on electricity: EU minimum tax.

Tax on fossil fuels: Industry pays less than 20 % of
the full general tax rates on (non-transport) fossil
fuel. Further reductions available for energy
intensive industry.

LTA: Limited use. Reduced electricity tax rate with
LTA

Subsidies: Some investment subsidies available
(to decrease GHG emissions)

Measures used in non-
trading sectorl

Tax on fossil fuel:

Natural gas: 6.93, 9.41 (industrial use)
Coal: 8.24

Heavy Fuel Oil: 319.9

Unleaded Petrol: 0.51

Gas Oil: 0.40

Tax on electricity: 80.5 (89.2 on business use but
substantial reimbursement of duty paid available
for most VAT registered companies.)

Tax on fossil fuel:
Natural gas: 0.53
Coal: 1.75

Heavy Fuel Oil: 59.6
Unleaded Petrol: 0.59

Gas Oil: 0.34 (propellant), 0.07 (industrial use and
heating)

Tax on electricity: 7.4, 4.4 (business use)

Subsidies: Energy related investment subsidies
available concerning new and traditional technolo-

ay.

Tax on fossil fuel:2
Natural gas: 0

Coal: 0

Heavy fuel Oil: 120.7
Unleaded Petrol: 0.61

Gas Oil: 0.44 (propellant), 0.13 (industrial use and
heating)

Tax on electricity: 13.1, 0.59 (industry)

Tax on fossil fuel:3

Natural gas: 5.92, 3.00 (propellant)
Coal: 9.82

Heavy fuel Oil: 380.2

Unleaded Petrol: 0.54

Gas Oil: 0.39 (propellant), 0.36 (industrial use and
heating)

Tax on electricity: 28.0, 21,6 (northern Sweden)
Green certificates: Approx. 2.9

Subsidies: Some investment subsidies available
(to decrease GHG emissions)

Note: » Total marginal tax rates excl VAT. Natural gas and coal in Euro/gigajoule; heavy fuel oil in Euro/tonne; petrol and gas oil in Euro/liter; electricity and green certificates in Euro/MWh. Green certificate price in 2004. (Exchange rate used: SEK 9.3086, DKK
7.4628 and NOK 8.0092 per Euro). ? Natural gas and oil used in petroleum activity on the continental shelf are taxed at a higher rate. 3 Lower tax rates applies for some use in agriculture and horticulture.
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The allocation of allowances to the trading sectors gives a first indication
of the relative burden between trading and non-trading sectors in the
economies. As is shown in table 6.2, all countries except Norway allocate
more than the base year’s emissions to the sectors outside power and heat
production. The allocation to the power and heat production is for all
countries except Finland less than the base years’ emissions. The total
allocation of allowances seems, however, in all countries to be lower than
total projected “need” in the period 2005-2007. From this point of view,
the trading sector has not been “over allocated” allowances.

Given that there are no national emissions targets for the period 2005—
2007 it is, at this stage, difficult to state that the allocation of allowances
directly increased the burden on the non-trading sector. However, that the
allocation is less than the “need” indicates that all countries use the ETS
to alleviate some of the burden on the non-trading part of the economy.

The main emitter of CO, outside the trading sector is the transport sec-
tor. Transport is also a source of CO, emissions with large projected
emissions to 2010 in all Nordic countries participating in the EU ETS.
The balance between measures in the trading sector and the non-trading
sector therefore to a relatively large extent concerns the balance between
measures on transport and on trading sectors.

In general, all countries tax gasoline and diesel used for transport at a
higher rate than fossil fuels used in the trading sectors. As is shown in
table 6.2, the trading sector, especially energy-intensive industry, is lev-
ied a substantially reduced fossil fuel tax rate. Hence, the marginal cost of
increased emissions is lower in the trading sectors, if the cost of emission
allowances is disregarded.*® Since only relatively small changes of cli-
mate related measures have been made due to the introduction of EU
ETS, the balance between the trading and the non-trading sector has so
far not changed in favour of the trading sector if the marginal cost of
emissions is compared. That is, regardless of the amount of emission
allowances allocated to the trading sectors, the EU ETS has increased the
(opportunity) cost of emitting CO, on the margin in the trading sectors.

Although the CO, tax raises revenue, the main purpose of the tax in all
countries is the same as the rationale for the implementation of the ETS,
namely to cost effectively reduce CO, emissions by increasing the mar-
ginal cost of such emissions. The introduction of EU ETS added an extra
cost on the margin to the trading sector. The CO, tax could, as discussed
in chapter 3, potentially affect the trading system’s effectiveness nega-
tively as it disturbs the ETS’s prospect to equalize marginal abatement
costs, which is the fundamental property of emissions trading. Recogniz-
ing this, Norway limited the ETS to cover the emissions that were not
already covered by the CO, tax. Sweden and Denmark has recently pro-
posed abolishment and/or reduction of the CO, tax on the sectors covered
by the ETS.

% The effect on the marginal cost of other measures such as LTA is however difficult to assess.
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Within the EU there is a wish to increase the share of renewable en-
ergy in the energy balance. The aim is to reduce CO, emissions and im-
prove the security of energy supply by reducing the EU’s growing de-
pendence on imported energy sources. Sweden uses a system of green
certificates as a measure to increase the share of renewables. In addition
to the Swedish system, the Nordic countries use different kinds of subsi-
dies to renewable energy production. Clearly, the need for green certifi-
cates and the subsidies are at least partly offset by the ETS. That is, the
ETS reduces the relative cost of power production with renewable
sources and consequently will reduce the need to use other instruments to
achieve the target concerning the use of renewables. The green certificate
system will, for a given quota of certificates, to some extent “automati-
cally” adapt to the ETS through lower certificate prices. The investment
and/or the price subsidies on renewable energy, on the other hand, might
“over compensate” the use of renewable energy production as this type of
production will benefit from the introduction of the ETS. No major
change to the subsidies has, however, been made with explicit reference
to the ETS.

Finally, it should be noted that it is not straightforward to compare
marginal levies on fossil fuel consumption between the trading and non-
trading sector within a specific country due to uncertainties concerning
the marginal cost effects of different instruments, e.g. subsidies and long
term agreements. These uncertainties clearly makes assessments of the
climate policies cost efficiency difficult and complicates the shaping of
national climate policy to achieve the correct balance between the use of
ETS and the use of other measures.

6.4 The Nordic countries’ climate strategies in 2008—
2012

As was mentioned earlier, the Nordic countries have for quite a long time
had explicitly formulated climate change strategies. In this section, we
present an analysis, country by country, of the strategies and how they
have been affected by the introduction of emissions trading.

On general, it should be noted that the climate strategies have been
under revision in many of the Nordic countries during the last couple of
years or so. Thus, Finland (late 2005) and Sweden (March 2006) have
recently presented new, or at least revised, climate strategies, while Ice-
land will probably do so later this year. One of the circumstances that
have brought about the need for revision is most likely the introduction of
emissions trading.

However, with the notable exception of Finland, the climate strategies
currently in force are still “older” ones. Thus, the Danish strategy was
approved in 2003, the Swedish in 2002, and the Norwegian in 2001. In
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view of this, it may be a bit premature to try to give a definitive answer to
the main question for this study, i.e. in what way will the countries’ cli-
mate strategies be affected by the introduction of emissions trading.

Nevertheless, the countries will have to take some important decisions
concerning the use of emissions trading and other instruments before the
end of 2006 due to the EU ETS process. Some indications concerning the
plans of using of different instruments to fulfil Kyoto commitments has
been given by the different governments, for instance in Government
Bills in connection to the proposals of National Allocation Plans and in
the countries 4th National Communication on Climate Change under the
UNFCCC.

The rest of this subsection will, given current knowledge, discuss the
different plans for the Nordic countries for the period 2008—2012 roughly
based on the three options available as described in section 5.2.2. Table
6.3 at the end of the chapter provides an overview of the plans.

Denmark

The Danish climate strategy, which was approved in March 2003, points
out that Denmark’s commitments under the Kyoto Protocol and the EU’s
Burden Sharing Agreement should be attained in a cost efficient matter.*
In general, the Danish approach is focused on cost efficiency and, due to
e.g. continuously changing economic framework and technological de-
velopment, flexibility regarding choice of measures. The government has,
for example, decided to appoint a standing climate committee that should
work continuously to ensure cost effective implementation of climate
policy.

According to the Climate Strategy, efforts from central authorities
could supplement efforts by the private sector. The point of departure is
that reduction efforts are primarily tasks for private sector, not least the
sectors participating in the EU ETS, The authorities could however con-
tribute by getting the market for the CO, credits started in the initial
phase. The central authorities are hence concentrated on JI and CDM
projects.

The governmental Climate Committee continuously monitors the
Danish Kyoto gap and assesses effects of climate measures to ensure
proper coordination and prioritisation between different measures, i.e.
domestic measures, the use of EU ETS, and the use of the flexible
mechanisms. As described in chapter 2, the latest “with existing meas-
ures” projections of emissions in Denmark indicate that the Kyoto gap
will correspond to approximately 17.3 Mt CO, equivalents annually.*

% Danish Ministry of the Environment and the Danish Environmental Protection Agency
(2005b).

* This gap might be reduced by 5.3 Mt, i.e. to 12.3 Mt, if the Danish base year emissions are ad-
justed for electricity imports in 19990, an issue currently being discussed but not yet decided on. See
chapter 2.
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Although the government’s view is that purchase of JI and CDM cred-
its are primarily a task for private businesses participating in EU ETS,
public funds has been allocated to JI and CDM projects. DKK 1.13 bil-
lion has been allocated for purchase of CERs and ERUs in the period
2003-2008. With an assumed price of DKK 50 per ton CO,, these funds
will reduce the Danish Kyoto gap by 4.5 Mt per year in 2008-2012. This
leaves a reduction need of 12.8 Mt annually to be divided by the sectors
participating in EU ETS and the non-trading sectors.

As all other countries that have ratified the Kyoto Protocol, Denmark
also need to fulfil its commitments using the flexible mechanisms as a
supplement to domestic measures as specified in the Marrakech accor-
dance. What supplementary represent in terms share of total emissions is
however still not fully clear. It is quite possible that a relatively large
room for using the mechanisms are allowed, especially for countries that,
as the Nordic countries, have already applied several different domestic
measures since the base year 1990.

According to the Danish climate strategy, a relatively large burden of
the closing of the remaining Kyoto gap will be assigned to the businesses
covered by the EU ETS. In addition, the Danish implementation of the
Linking directive did not put any restrictions on the trading sectors use of
JI and CDM credits.*" The current strategy does, however, not explicitly
assign a certain amount of allowances and therefore the exact burden
allocated to the trading sectors will most likely not be known until the
allocation plan is handed in later this year. Needless to say, nothing is
settled until the Commission has approved the plan.*

Currently the best guidance on this issue is the recommendation pro-
vided by the Commission in the guidelines on allocation plans for the
period 2008-2012. In those guidelines, Denmark belongs to the group of
Member States that are pointed out to be “not sufficiently on track to-
wards meeting their Kyoto targets”. The guidelines also indicate that the
Member States with a positive Kyoto gap should as an aggregate at least
reduce their allocated amount by some 6 percent compared by the alloca-
tion in 2005-2007, unless strong efforts by the non-trading sector are
carried out.

If Denmark would to reduce its allocation by 6 percent the allocated
amount will correspond to 31.5 Mt CO, equivalents per year. This, in
turn, would leave approximately 19 Mt CO, equivalents annually for the
non-trading sector to emit.

Regarding domestic measures, the Danish “with existing measures”
projection show that transport, agriculture/forestry and the domestic sec-

! There is still a possibility that such restrictions could be imposed when the National Allocation
Plan is handed in later this year.

2 Some indications on the new allocation plan are given in Denmark’s 4" National Communica-
tion on Climate Change (Danish Ministry of the Environment and the Environmental Protection
Agency, 20052a) where it is stated that “it is expected that this plan will include significant tightening
of the number of allowances to ensure that Denmark meets its international climate commitment”.
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tor, i.e. the major non-trading emitters, together will emit 30.8 Mt CO,
equivalents annually in the Kyoto period. To achieve a reduction of these
emissions toward 19 Mt per year is likely to involve relatively tough pol-
icy and measures in the non-trading sector.

In order to assess the possibilities of implementing additional domes-
tic measures the government has set up an interdepartmental project, “the
Policies and Measures Project”. The project is expected end in 2006 and
the results are to be used as a basis for the allocation plan 2008-2012.
Among other things, the project investigates the possibilities in the trans-
port sector. The government will also appoint a committee to investigate
the options for reorganising the total motor vehicle tax system in a reve-
nue neutral way that promotes the environment. However, in the progress
report on Denmark’s climate policy objectives and achievements™® it is
concluded that, in most cases, new measures in the transport sector de-
mand a common effort within the EU to become sufficiently effective. In
the report, it is also noted that certain possibilities exist for emissions
reduction in the agriculture and forestry sector. The economic instru-
ments in these sectors are subsidies of planting of windbreaks and fores-
tation with a relatively small estimated effect. The new measures in the
domestic sector are, beside the ETS which applies to electricity produc-
tion and district heating, of informative type with focus on energy saving,
e.g. energy labelling of buildings.

The Danish overall tax freeze in effect since 2002 imply that no tax
rate may be increased. This also applies to CO, and energy related taxes.
Nevertheless, the government wishes to modernize and simplify the en-
ergy and CO, tax system, taking into account the effects from the EU
ETS, and will therefore present a proposal on the subject where consid-
erations are taken to the introduction of EU ETS.

The Denmark’s 4th National Communication on Climate Change*
describes some new measures which could have effect on greenhouse
gases and which are being implemented within the energy sector. These
include price supplement to environmental friendly electricity, tenders for
offshore wind turbines, scrapping scheme for old wind turbines, a bio-
mass agreement, and energy research. The objectives of these instruments
are, beside CO, reductions, to promote energy efficiency and research
and development within the energy sector.

Finland

The Finnish government presented a new national energy and climate
strategy to the parliament in the end of November 2005.* The strategy
describes measures needed to meet Finland’s commitments under the
Kyoto Protocol. The Finnish decisions on emission reduction are based

* Danish Ministry of the Environment and the Environmental Protection Agency (2005b)
# Danish Ministry of the Environment and the Environmental Protection Agency (2005a)
* Government of Finland (2005)
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on the fact that the costs for greenhouse gas mitigation in Finland are the
third highest in EU area.

In the coming years, it is expected that the growth of the emissions
will slow down. The key drivers for emission development, according to
the scenarios, are the economic growth and its structure as well as the
forms of energy production — especially supply solutions of electricity. It
is expected that the commissioning of fifth nuclear power plant will re-
duce the emissions to some extent leaving approximately 15 percent
higher emissions than agreed in Kyoto agreement for the years 2008—
2012, corresponding to a Kyoto gap of 11 Mt per year.*®

To reduce the presumed high burden of emission reductions on the
economy, the Finnish government plan to utilize the flexible mechanisms
of the Kyoto Protocol. The government is prepared to cover the expenses
of JI and CDM credits totalling 10 Mt during the years 2008-2012, i.e. 2
Mt per year. In addition, the CDM/JI pilot programme launched in 1999
is estimated to yield approximately 0.4 Mt per year. This leaves a reduc-
tion need of 8.6 Mt per year to be divided between EU ETS and non-
trading sectors. The Finnish government estimates that the emission re-
duction achieved in the non-trading sector will be about 1 Mt CO,
equivalents per year.

The preparation of EU ETS allocation plan of emission allowances for
years 2008-2012 has started and it has been suggested that same types of
subcategories will be used as during the current trading period. Some
significant changes have been proposed such as the power plant’s effi-
ciency will be taken into account when determining the emissions allow-
ances for power plants. The climate strategy suggests that subsidies to
trading sectors in other areas than new technology and pilot projects
should be abandoned. In the “with existing measures” projections Finland
estimate a use of EU ETS corresponding to a reduction of 5.9 Mt CO,
equivalents per year.

Regarding the use of domestic policies measures energy conservation
is considered important, and the basis on conservation is built up on EU
directives. In Finland, the conservation is based on voluntary actions such
as energy conservation agreements, energy audits and other energy con-
servation programmes. Energy conservation is seen as especially impor-
tant for the non-trading sector. It is also recommended to advance fast
with energy conservation preparations and to pay attention on new energy
efficient technology and commissioning of innovations in this area. The
strategy also states that energy conservation actions have been successful
so far and the target is to continue and even intensify this development.
With new conservation actions including actions determined in EU direc-
tives, it is targeted additional 5 percent savings by the year 2015 com-
pared to development without new actions.*’

* Finnish Ministry of the Environment (2006)
47 Ibid
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In the non-trading sector, the strategy aims to increase the use of re-
newable fuels, especially forest residue, energy crops, biogas and small-
scale use of wood. The target is to increase the use of these sources by 65
percent from 2003 figures by the year 2015. Especially the use of renew-
able energy sources is considered vital in small regional heating plants or
in buildings having own heating centres that are not part of the trading
sector.

Agricultural policy has a central role in supporting production of bio
energy. The use of energy crops will be advanced also with supporting
the development of adequate technology.

In the transport sector, attention will be paid to the public transporta-
tion, how to take CO, emissions into account in vehicle tax (working
group established) and how bio fuels should be utilised (working group
established). In Finland’s “with existing measures” projections it is esti-
mated that the measures in the transport sector will reduce emissions by
0.5 Mt CO; equivalents per year.

Small-scale use of wood in energy production will be promoted in
various ways. These include supporting the technology development,
providing information and using other economic instruments.

The potential to increase hydropower production is limited without
changes in prevailing laws. When renewing the water legislation, the
possibilities to increase hydropower production will be examined. There
is a lot of potential in increasing wind power in fjeld areas and coastline,
especially at sea. Although the strategy states that cost-effectiveness of
wind power is rather low in GHG reduction, the strategy considers that
the wind power should be promoted in Finland. This is to encourage de-
velopment of Finnish technology and improve the export possibilities.
However, investment subsidies will only be granted for project utilizing
new technologies.

Norway

Norway has supported cost effective emission reductions across different
gases, sources, sinks and between nations and sectors. Several Norwegian
climate change policy documents have emphasised cost efficiency.*® By
using a uniform policy instrument, either a tax or emissions trading, on
most emissions of greenhouse gases, the Norwegian emissions obliga-
tions according to the Kyoto protocol should be fulfilled in a cost effi-
cient way according to the policy documents. Use of the protocol’s flexi-
ble mechanisms has been part of this overall policy, but according to
these documents only as a supplement to domestic actions.

According to the “with existing measures projections” Norway has a
Kyoto gap to close that corresponds to almost 11 Mt per year in 2008—
2012. Calculations made before Norway ratified the Kyoto protocol

* See e.g. St. meld. nr. 29 (1997-98), St. meld. nr. 54 (2000-2001), St. meld. nr. 15 (2001-2002)
and St. meld. nr. 21 (2004-2005).
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showed that it would cost about three times as much to close the Kyoto
gap with domestic actions only, compared to the use of flexible mecha-
nisms.* However, no detailed guidelines about how the closure should
be achieved have been issued so far. A Commission on low emissions
was established in 2005 and will deliver a report in 2006 describing how
Norway can cut emissions by 50—80 percent by 2050. The government
will, partly based on this report, consider long-term emission reduction
targets.50

Given that there is relatively little information on how Norway intend
to close its Kyoto gap, the division of burdens between the governmental
purchase of the JI and CDM credits, emission reductions through the
ETS, and mitigation using domestic measures is still unclear.

Consecutive White papers on Norwegian climate policy have stated
that ““a substantial part of the commitment shall be achieved by reductions
domestically”. It is, however, not obvious what this means for the divi-
sion of burdens among emissions trading, the non-trading sector and gov-
ernmental purchase programs. Analyses indicate that without the current
climate policy measures the emissions in 2010 would be at least 17-22
percentage points higher in 2010 than the “with existing measures” pro-
jections.”' This could be interpreted that a substantial part of the com-
mitment already has been achieved through reductions in Norway, which
would leave large room for use of the flexible mechanisms. However, in
its latest budget bill** the new government has confirmed that a substan-
tial part of the emissions will be reduced by domestic actions and in addi-
tion states that it will present a suggestion on sector specific contributions
to Norway’s fulfilment of the Kyoto commitment.

The industry could acquire Kyoto units through the emissions trading
system. The law on emissions trading in Norway allows for the use of
certified emissions reductions from the CDM in the domestic emissions
trading system for 2005-2007, but there is still no regulation regarding
the use of credits from JI and the CDM in the period 2008-2012. This
regulation (and also the scope of the system and the allocation of allow-
ances) is partly dependent on how the Norwegian ETS will be linked to
the EU ETS.”

It is interesting to note that the emissions trading law opens the possi-
bilities of issuing allowances from investments in abatement projects in
domestic sectors outside the present emissions trading regime, and under-
lines that this should be part of the negotiations with the EU since the
ETS does not allow for this today. In other aspects, concerning CDM
credits from hydro and nuclear power projects, the law is in accordance
with the EU regulations.

4 Ot. prp. nr. 13 (2004-2005).

%% Norwegian Ministry of the Environment (2006)
*! bid

52 St.prp. nr. 1, Tillegg nr. 1 (2005-2006)

%3 Norwegian Ministry of the Environment (2006)
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Regarding the governmental purchase programs, some information is
provided in the Norway’s 4th National Communication on Climate
Change where it is stated that “in the absence of other policies and meas-
ures than the trading scheme designed to bring Kyoto units into the Nor-
wegian registry, it is foreseen that the state will acquire the remaining
Kyoto units necessary to comply with the quantitative commitments un-
der Article 3.1.”

Given that the share of Norwegian emissions that are covered by the
ETS is relatively small, the use of domestic measures may become more
important in fulfilling the Kyoto commitments. Among the sectors out-
side the ETS, the petroleum sector, mainly offshore installations, is the
biggest emitter. In this sector, the CO, tax has been the most important
instrument to reduce emissions and has so far had a significant effect. It is
however likely that the instrument will not have such a significant effect
in the future and other instruments may be required.>* One of the options
for mitigating the emissions that the government is looking into is so-
called carbon capture and storage. The new government has declared that
it will reinforce various policy measures and public financing in order to
advance the realisation of relevant infrastructure and facilities for CO,
capture and storage. New concessions to gas power plants ought to be
based on CO, capture and storage. The government has proposed to allo-
cate NOK 20 million to evaluation projects in 2006.

In the transport sector, the second largest emitter among the non-
trading sectors, the CO, tax is the main instrument to limit emissions. In
the budget bill for 2006, the government has proposed to increase the tax
rate on domestic aviation, domestic shipping of goods and supply ship, so
that these emitters will pay the full CO, tax rate that is levied on mineral
oil. Other new measures on the transport sector include funds for research
on alternative fuels, policies and measures with the aim to stimulate pub-
lic transport, the use of bicycles and pedestrian transport.

The industry sector emissions outside the emissions trading system
will be subject to emission reduction agreements between the government
and the industry, and special arrangement with the process industry (in-
cluding some installations covered by the ETS).

All measures adopted between 1990 and 2004, i.e. excluding emis-
sions trading, are estimated to yield emission reductions somewhere be-
tween 8.5 and 11.1 Mt CO, per year in the period 2008-2012 (compared
with the “without existing measures” projection). New policies and
measures (post 2004), excluding emissions trading, would reduce the
Kyoto gap further with almost 0.8 Mt per year.” This implies that the
Norwegian Kyoto gap, excluding the use of emissions trading, JI and
CDM credits, would be slightly above 10 Mt per year.

* Ibid
% Ibid
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Sweden

As described in chapter 2, the EU burden sharing agreement restrict Swe-
den’s emissions of greenhouse gases to 104 percent compared to the 1990
level in the period 2008-2012. However, Sweden also has a national tar-
get. Thus, according the current climate strategy that was adopted by the
parliament in 2002°°, Swedish emissions of greenhouse gases for the
period 2008-2012 are to be at least four percent lower than emissions in
1990. The target should be attained without compensation for absorption
in carbon sinks or by flexible mechanisms. If the emission trend proves to
be less favourable than anticipated or the measures undertaken do not
have the expected effect, the Government can propose additional meas-
ures and/or a reconsideration of the target. In this connection, the conse-
quences for Swedish industry and its competitiveness shall be taken into
account. In the parliament decision in 2002, checkpoints were set to be
carried out in 2004 and 2008. In its proposal for a revised climate strat-
egy, which was presented in mid March 2006, the Swedish government
has stated that the target for 2008-2012 shall remain as was decided in
2002.°7 Complementing this, a more long-time target is also introduced.
Thus, the government proposes that the emissions for Sweden in 2020
should be 25 percent lower than in 1990. Through a set of checkpoints
every five years, starting 2008, the development will be continuously
reviewed.

Although the emission target in the Swedish strategy does not take
into account emission reductions achieved by using the flexible mecha-
nisms, it does specify that the Kyoto commitment and the national target
should be attained in a cost efficient manner. Furthermore, it specifies
that the flexible mechanisms complement the domestic measures and will
help attaining cost efficiency.

According to the latest “with existing measures” projection, Sweden’s
greenhouse gas emissions in 2008—2012 will be 1 percent below the 1990
level, i.e. clearly below the commitment according to EU’s burden shar-
ing agreement, but above the national emission target. The projection
includes the EU ETS with an assumed allowance price of 10 Euro.

Even though Sweden would not need any new measures according to
the latest projections, the government is providing funds for JI and CDM
projects. The total sum invested is expected to generate credits corre-
sponding to around 5 Mt CO, equivalents in the period 2008-2012, i.e. 1
Mt CO, equivalents per year. One of the motives behind the projects is to
“improve the prospects for Swedish companies of being able to utilize the
opportunities behind the Linking Directive in the EU trading scheme”.®

In mid March 2006, the Swedish government presented its principal
view of how Sweden is going to use the EU ETS in the period 2008—

% Prop. 2001/02:55, bet. 2001/02:MJU10, rskr. 2001/02:163.
57 Prop. 2005/06:172.
%% The Swedish Environmental Protection Agency and the Swedish Energy Agency (2004)
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2012.” In the concerned government bill it is stated that the national
emission target will be taken into consideration in the process of allocat-
ing allowances for the period 2008—2012. Furthermore, it is stated that
the number of allocated allowances should be lower than the trading sec-
tor’s expected emissions during the period, and — as far as applicable —
also not higher than in 2005-2007. Regarding the allocation to different
sectors, it is stated that the competitiveness of industry will be protected,
whereas the allocation to the energy sector will be more restrictive.

Since the concerned government bill primarily presents principals, it
does not state any explicit figures of the size of the allocation — such fig-
ures will be presented later this spring. In our view, however, it can be
estimated that, under the current national emission target, the amount of
allocated allowances probably will not affect the trading sector in any
dramatic fashion. The reason for this is that the trading sector’s emissions
presumably will, to a large extent, be determined by the price of allow-
ances and the use of domestic measures on this sector. The burden placed
on the trading vs. the non-trading sector, as regards the fulfilment of the
national target, is therefore difficult to foresee.

Judging by the aforementioned government bill, Sweden’s implemen-
tation of the EU ETS will not undergo any major changes in 2008-2012.
All allowances will still be allocated free of charge. Thus, Sweden will
not use the option available in the directive of allocating up to 10 percent
of the allowances by auctioning. Furthermore, the government proposes
that no further greenhouse gases or sectors should be added to the ETS,
although some marginal adjustments will be made concerning the cover-
age of certain combustion installations. In addition, for most sectors the
allocation will follow the same principles as in 2005-2007, albeit a sys-
tem of benchmarking will be introduced for orebased steel production.

However, some changes in domestic measures on both the trading and
the non-trading sector have been announced. As was noted in the previ-
ous chapter, the carbon dioxide tax on the trading sector was suggested to
be removed in January 2006 for the industry and (parts of) the combined
heat and power producers and reduced for other installations within the
energy sector, according to a proposal in the budget bill for 2006.%° The
future aim is to remove the CO, tax on all sectors within the EU ETS.

The Swedish government has recently proposed a limit on the trading
sector’s use of JI and CDM credits within the EU ETS.®' Thus, Swedish
companies participating in the EU ETS will be allowed to use these cred-
its up to a level corresponding to at the most 20 percent of the total
amount of allowances allocated for the period 2008—2012.

The electricity consumers, excluding the energy intensive industry,
will be subject to the green certificate system that has been proposed to

> Prop. 2005/06:184
8 Prop. 2005/06:1
®! Prop. 2005/06:184
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be prolonged until 2030. The new long-term target is proposed to in-
crease renewable electricity production by 17 TWh by 2016 relative to
the 2002 level.”

Sweden has a sector specific target concerning the CO, emissions
from transports within Sweden. Thus, in 2010 the emissions from this
sector should be stabilized on a level corresponding to its emissions in
1990.% Some new measures are proposed with the explicit aim of reduc-
ing CO, emissions in this sector. For example, a tax on domestic air
travel is proposed and changes in the vehicle related taxation based on the
vehicle’s CO, emission. Furthermore, an indicative target has been pro-
posed specifying that by 2010 the use of renewable fuels for transports
should reach 5.75 percent of the total use of diesel and petrol.

Among the other measures that will be strengthened during the com-
ing years, and which applies to both the trading and the non-trading sec-
tor, are the investment subsidies through investment programmes with an
explicit focus on climate measures (see section 6.1).** These investment
grants are regarded as very successful by the Swedish government.®

52 Prop. 2005/06:154

5 Prop. 1997/98:56

64 Prop. 2005/06:1

5 Swedish Ministry of Sustainable Development (2005)



Table 6.3 The Nordic countries’ planned use of EU ETS and other instruments 2008-2012

Denmark Finland Norway Sweden
Kyoto gap 17.3 Mt CO; eq. per year" 11 Mt CO; eq. per year 11 Mt CO; eq. per year -0.7 Mt CO; eq. per year (but 2.1 Mt above current
national target)
EU ETS Not yet decided. (No explicit restric-  Not yet decided. (Estimated 5.9 Mt reductions per Not yet decided. (Low coverage of current Not decided yet. (Allocation proposed to be based on

Government use of
the Kyoto mecha-
nisms

Domestic policies
and measures

tion on use of JI/CDM credits
indicated in national implementation
of the Linking directive.)

The government will buy approx.
4.5 Mt per year.

Largely under investigation.

(No overall tax increase but possi-
bly tax differentiation. Subsidies to
renewable energy. Energy labelling
of buildings.)

year used in latest “with measures” projections.)

The government plans to buy approx. 2.4 Mt per
year

Approx. 1 Mt per year in total estimated.

(Energy conservation important. Attained largely
through agreements, energy audits and other
energy conservation programmes. Transport
related measures will reduce approx. 0.5 Mt per
year.)

domestic system reduces the possible use.
Discussions on including e.g. the offshore
petroleum activities, which would increase the
possible use of the ETS.)

Not yet decided but it is foreseen that the gov-
ernment will acquire Kyoto units if necessary to
fulfil the commitment

Small future reductions estimated. (CO, tax and
voluntary agreements with industry. CO, tax on
transports is the main instrument to limit emis-
sions. Proposed increase in the tax rate on
domestic aviation, domestic shipping of goods
and supply ship. Targets on each sectors contri-
bution will be presented.)

the current national target. Proposed restrictions on the
use of Jl and CDM credits within the ETS. The ETS
could not be used toward the current national target.)

Approx. 1 Mt per year. Pilot programs. (Not yet decided
how these credits will be used. Could not be used
toward the current national target.)

Should be used to fulfil the national target, 2.1 Mt per
year.

(Large number of measures used and proposed. No
estimate of effects provided. Indicative (strict) sector
specific target concerning the emissions of CO, from
transports. Increased use of renewables by using green
certificates. )

Note: ¥ The gap may be reduced to 12.3 Mt if corrections are made for electricity export in the base year 1990






7. Concluding discussion

The overall question for the study that the Nordic Council of Ministers
has commissioned ECON to carry out, in co-operation with Electrowatt-
Ekono of Finland, is in what way the Nordic countries’ climate strategies
have been, or at least will be, affected by the introduction of emissions
trading. In the study we have presented a comparative analysis of how the
Nordic countries have dealt with or plan to deal with the conditions of the
EU ETS and the relation to other measures to curb emissions. In order to
sum up the discussion, this chapter highlights some main observations
and the implications from them.

Many similarities, but also some significant differences

One basic observation is that there are many similarities among the Nor-
dic countries. For example, all Nordic countries have a relatively long
tradition of carrying out climate policies, and use, by and large, similar
instruments in doing so. However, there are also some significant differ-
ences. One fundamental difference is that the relative emission levels
vary between the Nordic countries, due to, for instance, varying industrial
and energy production structures. Hence, the Nordic countries’ interna-
tional emission reduction commitments, and the challenges it will mean
to reach them, vary quite a lot. Furthermore, the relative importance of
the EU ETS varies between the Nordic countries, not only due to emis-
sion levels but also in the sense that the trading sector’s share of emis-
sions varies quite a lot between the countries. This can be illustrated by
comparing Finland and Sweden. Thus, the Finnish trading sector stands
for approximately 71 percent of the country’s total CO, emissions,
whereas the Swedish trading sector only stands for approximately 42
percent of Sweden’s total CO, emissions.

Denmark, Finland, Norway and Sweden have all emphasized the cost
efficiency aspect of climate policy in their climate strategies and in vari-
ous policy documents. The countries also stress the importance of emis-
sions trading in this context.

Hitherto relatively marginal corrections of other instruments due to the
ETS...

When large scale emissions trading where introduced in January 2005,
the new policy instrument seems to have led to relatively marginal cor-
rections of the Nordic countries use of other climate measures. In the EU
Member States Denmark, Finland and Sweden the EU ETS was mainly
implemented alongside existing policy instruments such as carbon taxes,
energy taxes and green certificates, led to only minor corrections of exist-
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ing instruments. To some extent this seems to be true also of Norway.
However, since Norway is not an EU Member State, it could choose a
somewhat different approach in the introduction of emissions trading.
Thus, Norway uses emission trading as a complement to CO, taxation by
excluding CO, taxed emissions from the ETS.

...but more adjustments will probably follow

According to theory and numerous quantitative assessments, the use of
multiple measures to attain the same policy goal is seldom recommended.
The interaction between instruments is often complex and there is a risk
that the measures act together in a counterproductive way, increasing the
overall cost of reaching the goal. The case where CO, emissions trading
is used with CO, taxation is an apparent example where multiple instru-
ments is hindering a cost effective outcome. Based on the cost efficiency
aspiration declared in the climate strategies, one should expect the Nordic
countries to make some adjustments of pre-existing policy instruments.
There are now clear indications that steps are taken in that direction. For
example, both Sweden and Denmark are in progress of reducing the
emission trading industries’ CO, tax burden, and Finland will lower the
electricity tax on industry within the ETS. However, other climate
policy related instruments applied on the trading sectors, such as
green certificates systems and subsidies, are still used in parallel
with the ETS. This could interfere with the cost effectiveness of the
emissions trading system. One should however bear in mind that
some of these instruments, like the green certificate system, have
other policy objectives.®

The countries need to balance the use of ETS and other instruments

Another aspect of the overall effectiveness of the countries climate poli-
cies is the allocation of mitigation burdens between the trading and the
non-trading sector. Due to the partial sectoral coverage of the EU ETS
there could be a problem of “balancing” the use of emissions trading with
the use of instruments in the non-trading sector to achieve emission re-
ductions to fulfil the Kyoto commitment. The chosen balance will have
implications for the cost of reaching the emission target. The allocation of
emissions trading allowances in 2005-2007 gives a first indication of the
relative burden between trading and non-trading sectors in the economies.
All countries except Norway allocate more than the base year’s emissions
to the sectors outside power and heat production. The allocation to the
power and heat production is for all countries except Finland less than the
base years’ emissions. The total allocation of allowances seems, however,

5 It should be noted that Sweden’s current national climate target specifies that the greenhouse
gas emissions in the country should not exceed 96 percent of the 1990 level. The target should be
attained without the use of flexible mechanisms. Given this target, the current use of additional
instruments on the trading sector may be (more) motivated from a (domestic) cost efficiency perspec-
tive.
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in all countries to be lower than total projected “need” in the period
2005-2007. From this point of view, the trading sector has not been “over
allocated” allowances.

In the second trading period, 2008-2012, in which the countries have
binding commitments, the allocation to the trading sector will be of
higher importance as it will be a directly correlated to the measures that
have to be applied in other parts of the economy. The countries will have
to come to a decision on their respective allocations during 2006.

From an overall cost efficiency perspective, the decision on how large
“mitigation burden” that should be allocated to the emissions trading
sector, to public purchase of JI and CDM credits, and to domestic meas-
ures on the non-trading sectors, respectively, is dependent on several
variables, many which today are surrounded by high uncertainty. Impor-
tant variables are e.g. the cost of further emissions reductions on the non-
trading sector, i.e. mainly emissions from transport and heating; the price
of credits from JI and CDM projects (and the cost of raising public funds
to purchase programs); and the future price of allowances within the EU
ETS.

According to various quantitative assessments, further mitigation in
the non-trading sector appears to be relatively costly given the current
measures that already apply to these emissions. The amount of JI and
CDM credits that could be bought with governmental purchase funds
depends on the global demand for these credits and the availability of
projects, which today is largely uncertain. The price of EU emission al-
lowances, finally, depends on the aggregate allocation in all participating
countries, the economic development, the (relative) fossil fuel prices,
weather conditions, and the price of credits from JI and CDM projects
and more.

Only indications have been given about coming strategies

So far, there have only been indications on how the countries will handle
this “national burden sharing” in the period 2008-2012. Denmark,
Finland and Norway indicate that relatively small emission reductions are
anticipated in the non-trading part of the economy. In the case of Nor-
way, however, it should be noted that the size of the non-trading part of
the economy is still uncertain and an expansion of the current limited
sectoral coverage may be proposed. Sweden, on the other hand, has an
indicative emissions target for the transport sector that specifies that large
emissions reductions ought to be achieved in this sector.

The countries with large projected emission gaps in 2008—-2012, Den-
mark, Finland and Norway, has indicated that they intend to allocate a
relatively large share of the burden to emissions trading and/or use public
funds to acquire credits through JI and CDM projects. Denmark and
Finland specify that more than a quarter of their estimated emission gap
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in 2008-2012 will be closed by public JI and CDM purchase programs.®’
Norway foresees that the state will acquire the necessary amount of JI
and CDM credits to comply with its quantitative commitments. This may
turn out to be a substantial amount and clearly (primarily) depends on the
use of the EU ETS. Sweden has, according to the projections, a negative
emission gap and there is therefore no need to use public funds to pur-
chase JI and CDM credits. Nevertheless, Sweden is involved in pilot pro-
grams that are estimated to generate credits corresponding to approxi-
mately 1 Mt CO, equivalents per year in the period 2008-2012.

According to the information available so far, Denmark and Finland
will make relatively extensive use of the EU ETS to close the emissions
gap in 2008-2012. Less information is, however, available for Sweden
and Norway. Given the uncertainty concerning the price of emission al-
lowances, the cost to the economies from far-reaching use of the EU ETS
is still highly unsure. Quantitative assessments point toward potentially
large effects on some of the trading sectors’ international competitive-
ness, which indicate that, at least in the longer run, costly structural
changes may be brought about. However, assessments also show that if
these sectors are covered by the ETS, the amount of allowances allocated
to them is of less importance for their competitiveness. What is more
important in this respect is the cost on the margin, i.e. mainly the price of
allowances and the ETS induced price increase of electricity. This, in
turn, implies that if the countries whish to preserve the competitiveness of
the industry, allocating more allowances might not be an effective way to
achieve this. Instead, it could be rational to remove CO, and other taxes
on these sectors and provide subsidies which lowers the affected sectors’
marginal cost of abatement or cost of production in general.

A need for systematic analysis from a cost efficiency perspective

Finally it should be emphasized that, given the potentially complex inter-
actions of different energy and climate policy instruments, any use of
multiple instruments should be systematically analyzed from a cost effi-
ciency perspective. In our view, to provide guidance regarding how to
balance the climate policy between ETS and other measures, there is
clearly a need for assessing the marginal incentive to reduce greenhouse
gases that each instrument provides. Without such information, it is diffi-
cult to specify a policy that equalises marginal abatement costs, which is
a guidance principle for a cost efficient climate strategy.

7 This is based on a Danish emission gap corresponding to 17.6 Mt CO, equivalents per year.
The gap may however be reduced to 12.3 Mt (an issue that is not yet resolved, see chapter 2) which
obviously would increase this share.
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Sammanfattning

Sammandrag

Denna studie analyserar hur de nordiska l&nderna har hanterat eller plane-
rar att hantera mojligheten att anvéinda EU:s system for handel med ut-
slappsritter (EU ETS) och relationen till andra instrument for att minska
utsléppen av véxthusgaser. Betriffande anvidndningen av utsldppshandel
och andra instrument finns det en hel del likheter mellan de nordiska
landerna, men ocksé nagra fundamentala skillnader. Utifran nu tillgédnglig
information kommer Danmark och Finland att i stor utstrdckning anvinda
sig av EU ETS och statligt finansierade inkdp av utsldppskrediter via
kyotomekanismerna for att na sina ataganden under perioden 2008—2012.
Norge forutser att utslappsminskningar uppnadda med inhemska atgirder
inte kommer att vara tillrdckligt stora for att né landets kyotoatagande och
att anvindande av de flexibla mekanismerna ddrmed kommer att bli en
viktig del av klimatstrategin. Fordelningen mellan utsldppshandel och
statliga inkOpsprogram via kyotomekanismerna dr dock dnnu inte be-
stimd. Sveriges anvindning av utsldppshandel dr heller inte bestimd men
det nuvarande nationella utsldppsmalet skall uppnas utan anvindning av
de flexibla mekanismerna. Island, slutligen, kommer inte att delta i EU
ETS under perioden 2008-2012. Sa hir langt har introduktionen av ut-
slappshandel endast medfort mindre fordndringar av de existerande kli-
matpolitiska instrument som anvénds i de nordiska ldinderna. Ménga in-
strument anvinds ddrmed parallellt med utsldppshandeln. I studiens kon-
stateras att det relativt stora antalet energi- och klimatpolitiska instrument
som anvénds i de nordiska ldnderna mdjligen interagerar pa ett subopti-
malt sitt. De marginella incitamenten till utsldppsreduktioner som varje
instrument ger upphov till bor darfor utvirderas i en systemetisk ekono-
misk analys av alla de klimatpolitiska medel som anvinds.

Bakgrund

Samtliga nordiska ldnder har ratificerat Kyoptoprotokollet och har dérfor
bindande ataganden att reducera sina utsldpp av véixthusgaser till perio-
den 2008-2012. De nordiska lénderna har dven en tradition av relativt
ambitids miljopolitik. Under en forhéllandevis lang tid har de haft explicit
formulerade klimatstrategier och anvént olika atgérder och styrmedel for
att minska utsléppen.

Sedan januari 2005, efter ett antal ar av forberedelser, anviands handel
med utsléppsrétter inom EU (EU ETS). Som medlemmar av unionen var
Danmark, Finland och Sverige forpliktigade att implementera EU ETS.
Norge har infort ett inhemskt utsldppshandelssystem som i stort foljer
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EU:s och som sannolikt kommer att kopplas samman med EU ETS. Is-
land varken deltar i EU ETS eller anvinder sig av inhemsk utslédppshan-
del.

EU ETS omfattar inte alla sektorer i ekonomin. For nédrvarande técks
endast utsldpp av koldioxid frén installationer i kraft- och virmeproduk-
tion och energiintensiv industri. Detta méaste beaktas nér klimatpolitiken i
de nordiska landerna utformas. Det dr ocksa vasentligt att sdka finna den
ratta balansen mellan utslippshandel och andra atgirder for att minska
utsldppen. Mot denna bakgrund har Nordiska Ministerradet uppdragit at
ECON att i samarbete med Electrowatt-Ekono utféra en komparativ stu-
die av hur de nordiska linderna anvinder och tinker sig anvidnda ut-
slappshandel som en del av sina klimatstrategier.

Problemformulering

Denna studie analyserar hur de nordiska landerna anvénder och ténker sig
anvénda utsldppshandel som en del av sina klimatstrategier. Studien har
omfattat tvé delar. Den forsta delen bestod en komparativ analys av vissa
aspekter av de nordiska liandernas implementering av utsldppshandel och
andra klimatpolitiska instrument under nuvarande handelsperiod, 2005—
2007. Den andra delen fokuserade pa de implikationer som EU ETS har
for de nordiska ldndernas klimatstrategier avseende perioden 2008-2012.
Foreliggande rapport innehéller resultatet fran studiens béda delar.

I enlighet med uppdraget frén Nordiska Ministerradet fokuserar studi-
en pad de samhéllsekonomiska effekterna. Huvudfokus for studien har
varit foljande fraga:

Pa vilket sitt har andra klimatpolitiska instrument, och de nordiska
landernas klimatstrategier generellt, paverkats av introduktionen av ut-
slappshandel?

Studiens huvudsakliga resultat

De nordiska landernas anvandning av andra klimatpolitiska instrument
an utslappshandel har manga likheter...

Utgéangslédget for de olika ldndernas klimatpolitik skiljer sig pd ménga sétt
at mellan de nordiska ldnderna. Till exempel, eftersom industristruktur
och energiproduktion skiljer sig at mellan ldnderna skiljer sig ocksa den
totala mingden utsldpp at. Dessutom finns vésentliga skillnader mellan
de nordiska landernas internationella klimatataganden och den utmaning
som det innebir att nd dessa. Till exempel kan Island 6ka sina utsldapp
med mer dn 10 procent utan att dverskrida sitt utsléppsatagande till 2008—
2012, medan Danmark behdver minska utsldppen med ungefar 20 procent
for att na sitt atagande.

Trots detta finns manga likheter betrdffande hur de nordiska ldnderna
har valt att motverka klimatforiandringar. Aven om implementeringen av
klimatpolitiska styrmedel varierar s anvdnder de nordiska linderna till
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stor del samma sorts instrument for att astadkomma minskningar i utslép-
pen av vaxthusgaser. Som exempel kan ndmnas:

o Koldioxidskatter: Alla de nordiska ldnderna utom Island anvander
koldioxidskatt. Generellt sa ldggs skatten pa anvdandandet av
fossilbrinslen i relation till branslets kolinnehall. Det finns dock
skillnader i1 hur skatten &r applicerad, t.ex. anvinds en médngd
skatteundantag.

o Energirelaterade skatter: Alla de nordiska ldnderna anvander
energirelaterade skatter, men skattens utformning skiljer sig mellan
lander. Syftet med dessa skatter &r primért fiskalt, men skatterna har
ocksa effekt pa energikonsumtion och darmed pé koldioxidutslapp.

e Langsiktiga, frivilliga, avtal: Frivilliga avtal mellan industri och
regering anvénds i alla de nordiska linderna. Dessa avtal innebar i
allménhet att industrin i fraga, till exempel, far reducerad
koldioxidskatt mot att energisparande investeringar gors.

e Subventioner och handel med gréna certifikat: Subventioner riktade
till energiproduktion baserad pa fornybara bréanslen och
energibesparingsatgirder anvinds i alla de nordiska landerna utom
Island. Sverige ér hittills det enda landet som infort handel med s.k.
grona certifikat, men andra nordiska lénder 6vervéger ett inforande.

e Anvandning av JI och CDM: Danmark och Finland har meddelat att
de planerar att anvinda utslappskrediter frdn gemensamt
genomforande (JI) och mekanismen for ren utveckling (CDM) for att
na sina kyotoataganden. Norge har signalerat att dessa mekanismer
kommer att anvéindas om det blir n6dvéndigt. Sverige har program for
JI och CDM, men har dnnu inte bestdmt hur krediterna skall anvéndas.

...och det har aven implementeringen av utslappshandel i de nordiska
landerna avseende 2005-2007

Forutom Island har alla de nordiska ldnderna infort utsldppshandel for
perioden 2005-2007. Det finns, av naturlig anledning, stora likheter i
implementeringen bland de nordiska linder som &r EU-medlemmar. Den
norska implementeringen skiljer sig dock till viss del at fran ovrigas,
speciellt eftersom systemet omfattar betydligt farre sektorer. De huvud-
sakliga dragen av lindernas implementering dr sammanfattad i tabell A
nedan. Informationen om Norge avser det nationella utslappshandelssy-
stemet som sannolikt kommer att kopplas till EU:s system i framtiden.
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Tabell A Huvudsakliga drag av introduktionen av utslappshandel i de nordiska lan-

derna 2005-2007

Danmark

Finland

Norge

Sverige

Handlande sektorns
andel av utslappen?

Antal installationer
(approx.)

Total allokering, arligt
genomsnitt 2005-2007

Allokering relativt de

historiskt nérliggande
utslappen

Auktionering

Opt-in/Opt-out

Allokeringsmetod for
existerande installa-
tioner (basér)

Allokeringsmetod for
nya deltagare

60 % av CO,-
utslappen, 47 % av
alla GHG-utslapp

350

33.5 miljoner ton

Kraft- och varme-
produktion: 96 % av
utslappen 2002

Ovriga: 110 % av
utslappen 2002

Ja, 5 % av total
allokering

Nej/Nej

Grandfathering
(1998-2002)

Benchmarking

71 % av CO,-
utslappen, 60 % av
alla GHG-utslapp

550

45.5 miljoner ton

Kraft- och varme-
produktion: 105 %
av de genomsnittli-
ga utslappen 1998—
2002 / 2000-2003

Ovriga: 119 % av
de genom-snittliga
utslappen 1998—
2002

Nej

Ja/Nej

Grandfathering

(1998-2002 gene-
rellt, men 2000—
2003 for kondens-
kraftverk)

Benchmarking

16 % av CO,-
utslappen, 13 % av
alla GHG-utslapp

50

6.8 miljoner ton

Kraft- och vérme-
produktion: 95 % av
de genomsnittliga
utslappen 1998—
2001

Ovriga: 95 % av de
genom-snittliga
utslappen 1998-
2001

Nej

Nej/"Ja"

Grandfathering
(1998-2001)

Baserat pa forvan-
tade utslapp

42 % av CO,-
utslappen, 33 % av
alla GHG-utslapp

700

22.9 miljoner ton

Kraft- och vérme-
produktion: 80 % av
de genomsnittliga
utsléappen 1998-
2001

Ovriga: 100 % av
de genom-snittliga
utsléappen 1998-
2001. 100 % av
prognos for pro-
cessutslappen.

Nej

Ja/Nej

Grandfathering
(1998-2001)

Benchmarking

Notes: ¥ Andelen &r beréknad som ‘Total tilldelning, arligt genomsnitt 2005-2007 i relation till det &rliga genomsnittet av
totala utslapp under &ren 1999-2003 (s& som de visas i tabell 2.2). 2) Norge har valt ett handelssystem dar redan koldiox-
idbeskattade utslapp &r undantagna systemet. Detta kan beskrivas som en "opt-out”, och ar den huvudsakliga anledningen
till att Norges system ar relativt begransat i sin omfattning.

An sé lange har forandringarna av existerande klimatpolitiska instrument
varit relativt sma...

Det dr dnnu for tidigt att uttala sig om hur de nordiska landernas klimat-
strategier slutligen kommer att paverkas av utsldappshandel da klimatstra-
tegierna for nirvarande revideras i flera av ldnderna. Saledes har Finland
(slutet av 2005) och Sverige (mars 2006) nyligen presenterat nya, eller
atminstone reviderade klimatstrategier, medan Island sannolikt kommer
att gora detta senare i ar. En anledning till dessa revideringar &r bl.a. in-
troduktionen av utslédppshandel.

An si linge har utsldppshandel endast medfort relativt sma forind-
ringar av klimatstrategierna. EU-medlemsstaterna Danmark, Finland och
Sverige har till stor del implementerat utslappshandel vid sidan av befint-
liga styrmedel och det har endast lett till mindre dndringar av dessa. Till
viss del giller detta dven Norge. Eftersom Norge inte &r EU-medlem har
dock mojligheten funnits till en ndgot annorlunda implementering av
systemet. Norge har ddrmed valt att infora utslappshandel som komple-
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ment till koldioxidbeskattning, genom att undanta koldioxidbeskattade
utslépp fran handelssystemet.

De huvudsakliga fordandringarna av andra klimatrelaterade instrument
som resultat av utslappshandeln som hittills har skett kan sammanfattas
pa foljande sitt:

o Danmark: Det nationella utsldppshandelssystemet som infoérdes for ett
antal ar sedan med syftet att minska utslédppen fran kraftproducenter
lades ned ar 2005 eftersom det fanns en uppenbar 6verlappning mellan
detta system och EU ETS.

e Finland har infért koldioxidskattenedséttning for torvbaserad
véarmeproduktion samt tagit bort subventioner till torvbaserad
elproduktion. Den huvudsakliga anledningen till dessa fordndringar ar
att man onskar kompensera for forlorad konkurrenskraft gentemot
andra brénslen pé grund av EU ETS.

e Norge: Det finns utsldpp fran ett antal industrier (t.ex. processutslapp
fran aluminium etc.) som varken ticks av ETS eller den norska
koldioxidskatten. Den norska regeringen beslot att nagra instrument
bor riktas mot dessa utslidpp, varfor avtal har slutits mellan industrin
och regeringen om utsldappsreduktioner.

e Sverige: Vissa fordndringar har gjorts i miljolagstiftningen.
Miljébalkens krav vad géller restriktion for att sldppa ut koldioxid och
anvindandet av fossilbrénsle har tagits bort for installationer som
ticks av EU ETS.

...men fler foréandringar har foreslagits

Enligt teoretiska studier och ett antal kvantitativa utvérderingar &r inter-
aktionen mellan energi- och klimatpolitiska instrument ofta komplex.
Olika instrument kan paverka varandra pa ett kontraproduktivt sitt och
diarmed oka samhillets totala kostnad av att nd mélet. Fallet dar utslapps-
handel for vixthusgaser och koldioxidbeskattning omfattar samma ut-
slappskallor &r ett exempel dir multipla instrument kan hindra ett kost-
nadseffektivt resultat.

Baserad pa den strivan efter kostnadseffektivitet som deklarerats i kli-
matstrategierna kan det forvéntas att de nordiska linderna gor forandring-
ar i existerande klimat- och energipolitiska instrument. Det finns tydliga
indikationer pé att steg nu tas i denna riktning. Till exempel, i bade Sve-
rige och Danmark har regeringarna foreslagit att industrin som omfattas
av utslédppshandel skall fa en reducerad eller borttagen koldioxidskatt.
Andra klimatrelaterade instrument anvdnds dock fortfarande inom de
utsldppshandlande sektorerna, som t.ex. grona certifikat och subventio-
ner. Detta kan péverka den &vergripande kostnadseffektiviteten hos ut-
sldppshandelssystemet. Det bor emellertid beaktas att flertalet av dessa
instrument, t.ex. handel med grona certifikat, har andra politiska mal &n
reduktion av vixthusgaser.
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Balanseringen av anvandandet av utslappshandel och andra in-
strument innebar osékra och svara avvagningar

Eftersom EU:s system for utsldppshandel endast omfattar vissa sektorer
finns problemet att ’balansera” utsldppshandel med anvidndandet av in-
strument i den icke handlande sektorn for att uppna kyotodtagandena.
Den balans som véljs kommer att ha implikationer for den samhéllseko-
nomiska kostnaden for att uppna utslappsmélen. Manga variabler av vikt
for besluten dr emellertid mycket osékra. Centrala variabler &r t.ex. kost-
naden for ytterligare reduktioner i den icke-handlande sektorn, dvs. fram-
for allt utslépp frén transport och uppvarmning; priset pa JI- och CDM-
krediter (och den samhéllsekonomiska kostnaden for att dra in offentliga
medel for inkOp av dessa); och det framtida priset pa utslappsrétter inom
EU ETS.

An s linge har det endast funnits vissa indikationer p& hur linderna
kommer att hantera fordelningen av bordan av det nationella atagandet i
perioden 2008-2012. Danmark, Finland och Norge forvéntar sig att ut-
slappsreduktionerna i den icke-handlande delen av ekonomin inte kom-
mer att vara tillrackligt stora for att utsldppsmalet skall nds. Dessa lander
ser dirfor de flexibla mekanismerna som en viktig del i klimatpolitiken.
Vad det géller Norge dr storleken fran den icke handlande sektorn av
ekonomin fortfarande osdker och en utvidgning av den nuvarande be-
grinsade omfattningen kan komma att foreslas. Sverige, 4 andra sidan,
har ett indikativt utsldppsmal for transportsektorn dar malséttningen &r att
stora utslappsreduktioner astadkoms inom denna sektor.

Tabell B sammanfattar de nordiska ldndernas valda klimatpolitiska balans
utifrdn den information som for nirvarande finns tillgédnglig.



Tabell B De nordiska landernas planerade anvandning av EU:s utslappshandelssystem och andra instrument 2008-2012

Danmark Finland Norge Sverige
Kyotogap 17,3 Mt CO, ekv. per ar* 11 Mt CO, ekv. per ar 11 Mt CO, ekv. per &r -0.7 Mt CO, ekv. per &r (men 2,1 Mt 6ver det nationel-
la malet)
EU ETS Inte bestamt &nnu. (Ingen explicit Inte bestamt &nnu (Uppskattat 5,9 Mt reduk- Inte bestamt &nnu. (L&g tackningsgrad av Inte bestamt &nnu (Allokeringen skall enl. férslag

Statliga program
for anvandande
av Kyoto meka-
nismer

Inhemska atgar-
der

restriktion vad géller anvandandet

av JI/CDM-krediter angivna i natio-
nella implementeringen av Lankdi-
rektivet.)

Staten skall kopa approx. 4,5 Mt per
ar.

Till stor del under utvardering.

(Ingen 6kning av totalt skatteuttag
men mojligen skattedifferentiering
baserat pa utslapp. Subventioner till
fornybar energi. Energi-méarkning av
byggnader.)

tion per &r anvand i senaste “med atgarder-
projektionen”.)

Staten planerar att kopa approx. 2,4 Mt per
ar

Uppskattat till approx. 1 Mt per ar totalt.

(Energibesparingar viktiga, och skall till stor
del dstadkommas med avtal, "energibesikt-

ningar” och andra energibesparingsprogram.

Transportrelaterade atgarder uppskattas
reducera utslappen med approx. 0.5 Mt per
ar.)

nuvarande nationella system reducerar den
mojliga anvandningen. Eventuell inkludering av
t.ex.. offshore oljeinstallationer skulle avsevart
Oka mojligheten att anvanda ETS.)

Inte bestadmt &nnu men det forutses att staten
koper JI och CDM-krediter om det blir nédvan-
digt for att uppfylla utslappsétagandet.

Relativt liten framtida utslappsminskning upp-
skattad.

(CO,-beskattning och LTA med industrin viktiga.
CO,-skatt pa transport viktigt. Féreslagen 6kad
skatt pa inrikes flyg och inrikes sjotransport.
Sektorspecifika utslappsméal kommer att presen-
teras.)

beakta det nationella malet. Restriktioner gallande

anvandning av JI och CDM-krediter inom EU ETS

foreslagna. ETS kan inte heller anvandas for att nd
det nationella malet.)

Approx. 1 Mt per &r genom pilotprogram. (Annu inte
bestamt hur dessa krediter skall anvandas. Kan dock
inte anvandas for att nd det nationella mélet.)

Skall uppna det nationella malet, dvs. 2,1 Mt per ar.

(Ett antal styrmedel anvénds och fler &r féreslagna.
Ingen uppskattad effekt presenterad. Indikativt (strikt)
sektorspecifikt mal gallande CO,-utsléapp fran trans-
porter. Okad anvéndning av férnybar energi via
system for grona certifikat. )

Not: ¥ Gapet kan komma att minskas till 12.3 Mt om korrigeringar sker p.g.a. ovanligt stor elexport ar 1990.
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D4 det framtida priset pd utsldppsritter dr svart att bedoma sé ar den sam-
hillsekonomiska kostnaden av en omfattande anvindning av EU:s ut-
slappshandel fortfarande mycket osiker. Kostnaden dr dven till mycket
stor del beroende av den anvéndning av utsldppshandel som andra euro-
peiska lander viljer.

Ett antal kvantitativa uppskattningar visar pa att det finns potentiellt
stora direkta och indirekta effekter pd vissa handlande sektorers interna-
tionella konkurrenskraft. Detta indikerar att det &tminstone pa ldngre sikt
kan uppstd kostsamma strukturella fordndringar som ett resultat av ut-
slappshandeln. Samtidigt indikerar andra studier att ytterligare utsléapps-
reduktioner som astadkoms genom atgérder och styrmedel inom den icke-
handlande delen av ekonomin kan bli samhéllsekonomiskt kostsamma.

Medan deltagarna inom EU:s utsldppshandelssystem i allmédnhet 6ns-
kar stabila och forutsdgbara villkor, forsvarar den radande flerdimensio-
nella osdkerheten besluten gillande anvdndandet av utslédppshandel kont-
ra andra instrument. Samtidigt 4r kostnaden och ddarmed den Onskvirda
fordelningen mellan utsldppshandel och andra instrument beroende av
andra lidnders beslut, vilket medfor att det finns ett virde for beslutsfat-
tarna att skjuta pa besluten.



Tiuvistelma

Yhteenveto

Téssé tutkimuksessa analysoidaan Pohjoismaiden nykyisid ja suunniteltu-
ja toimintatapoja EU:n pééstdkaupan toteutuksen sekéd pédstokaupan ul-
kopuolisten padstovdhennyskeinojen suhteen. Padstokaupan ja muiden
ohjauskeinojen osalta Pohjoismaiden toimintatavoissa on monia yhtélai-
syyksid, mutta myds joitakin olennaisia eroja. Téménhetkisen tiedon va-
lossa Tanska ja Suomi aikovat hyddyntdd laajamittaisesti EU:n sisdisti
padstokauppaa sekd Kioton mekanismeja valtiotasolla pédstdoikeuksien
ostoon, jotta sopimuskauden 2008-2012 tavoitteet saavutettaisiin. Myos
Norja ennakoi, ettd kotimaisin toimenpitein saavutettavat padstovahen-
nykset eivit tule riittdiméidn Kioton tavoitteen saavuttamiseen ja jousto-
mekanismien kiyttd tulee titen olemaan tirked osa strategiaa. Norja ei
kuitenkaan ole paittinyt toimenpiteiden jakautumisesta padstokaupan ja
valtion hankkimien Kioton mekanismien tuottamien paistovdhenemien
kesken. Ruotsi ei ole vield paéttinyt padstokaupan kaytostd, mutta nykyi-
nen kansallinen pééstotavoite aiotaan saavuttaa ilman joustomekanismien
tuottamia padstovihenemid. Islanti ei osallistu EU:n paistokauppaan
kaudella 2008-2012. Tdhdn mennessi pédstokauppajirjestelmé on johta-
nut suhteellisen pieniin muutoksiin Pohjoismaiden olemassa olevissa
poliittisissa ohjauskeinoissa. Monia ohjauskeinoja kdytetdén titen edel-
leen rinnakkain pédstokauppajérjestelmén kanssa. Tésséd tutkimuksessa
paddytédén siihen, ettd Pohjoismaissa kdytdssd olevat moninaiset energia-
ja ilmastopoliittiset ohjauskeinot voivat vaikuttaa toisiinsa epasuotuisasti
ja estdd optimaaliseen tulokseen péadsemisen. Néin ollen jokaisen ohjaus-
keinon marginaalikannustin kasvihuonekaasupééstdjen vihentdmiseen
olisi arvioitava kaikkien ilmastopoliittisten toimintakeinojen osalta sys-
temaattisella taloudellisella analyysilla.

Tausta

Kaikki Pohjoismaat ovat ratifioineet Kioton poytikirjan ja ovat tdten
sitoutuneet vdhentdmédin kasvihuonekaasupdistdjaan velvoitekaudella
2008-2012. Pohjoismaat ovat myds perinteisesti sitoutuneet suhteellisen
tiukkaan ympéristopolitiikkaan. Mailla on jo pidemmin aikaa ollut julki-
sia ilmastostrategioita ja ne ovat toteuttaneet erilaisia toimenpiteitd pais-
tojen hillitsemiseksi.

Useiden vuosien valmistelujen jélkeen Euroopan Unionin pédstokaup-
pajarjestelmd on ollut toiminnassa 1.1.2005 ldhtien. Unionin jisenini
Tanska, Suomi ja Ruotsi ovat olleet velvoitettuja EU:n pééstdkaupan
toimeenpanoon. Norja on kehittdnyt kotimaisen pééstdkauppajirjestel-
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maén, joka jéljittelee EU:n padstokauppajarjestelméd ja joka todenndkdi-
sesti tullaan yhdistimdédn EU:n jirjestelmédn. Islanti ei osallistu EUmn
paéstokauppajérjestelmiédn, eikd silli ole mydskddn omaa kotimaista
padstokauppajirjestelmaai.

EU:n péastokauppajirjestelméd ei kata kaikkia yhteiskunnan osa-
alueita. T4ll4 hetkelld jarjestelmé rajoittuu ainoastaan lammon- ja sdhkon-
tuotannon sekd energiaintensiivisen teollisuuden hiilidioksidipaédstoihin.
Ilmastopoliittisissa suunnitelmissaan Pohjoismaiden on pidettivd tima
mielessd ja l0ydettdvé tasapaino pédstokaupan ja muiden pééstdjen vi-
hennyskeinojen vélilld. Tdimén huomioiden Pohjoismainen ministerineu-
vosto on antanut tehtdviksi ECON:ille toteuttaa yhteistyossa Electrowatt-
Ekono Oy:n kanssa vertailevan tutkimuksen siitd, kuinka Pohjoismaat
aikovat saada padstokaupan ja olemassa olevat kansalliset ilmastostrate-
giat toimimaan yhdessa.

Tehtavan maaritys

Téasséd tutkimuksessa analysoidaan kuinka Pohjoismaat aikovat sovittaa
yhteen péddstokaupan ja muut ilmastopoliittiset ohjauskeinot. Tutkimus on
toteutettu kahdessa osassa. Ensimmaéisessd osassa on tehty vertaileva
analyysi siitd, kuinka Pohjoismaat ovat toteuttaneet EU:n paéstokaupan
ehdot nykyiselld péadstokauppakaudella 2005-2007 sekd paidstokaupan
suhteesta muihin pddstdjd rajoittaviin toimenpiteisiin. Tutkimuksen toi-
nen osa keskittyy EU:n paistokaupan vaikutuksiin Pohjoismaissa paisto-
kauppakaudella 2008—2012. Tam4 raportti sisdltdd tulokset molemmista
vaiheista.

Pohjoismaisen ministerineuvoston tehtdvinannon mukaisesti tutki-
muksessa on painotettu erityisesti taloudellisia vaikutuksia. Tutkimus
keskittyy seuraavaan kysymykseen:

Milld tavalla pédstokauppajirjestelmian kayttoonotto on vaikuttanut
ilmastopolitiikkan muihin ohjauskeinoihin sekd Pohjoismaiden ilmasto-
strategioihin yleisesti?

Tutkimuksen tarkeimmat tulokset

Pohjoismaissa kaytettavat ilmastopoliittiset ohjauskeinot, muut kuin
paastokauppa, ovat monilta osin hyvin samanlaisia ...

Pohjoismaiden lidhtokohdat ilmastostrategioiden toteuttamiseen eroa-
vat toisistaan jossain mdiérin, esimerkiksi maiden kokonaispadstomaarit
eroavat toisistaan johtuen erilaisista teollisuuden ja energiantuotannon
rakenteista. My0s maiden Kioton pdytéikirjan mukaiset paastojenvahen-
nystavoitteet sekéd tavoitteiden saavuttamisen haasteellisuus eroavat toi-
sistaan merkittivésti. Adripdind ovat Islanti ja Tanska; Islannin kiintion
salliessa padstdjen lisddmisen nykyisestd 10 prosentilla Kioton velvoite-
kaudella (2008-2012), Tanskan on vdhennettdvé pddstdja noin 20 prosen-
tilla tavoitteensa saavuttamiseksi.
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Pohjoismaiden ilmastonmuutoksen torjunnan periaatteissa on kuiten-
kin hyvin paljon yhtenevidisyyksid. Vaikka toimintatapojen sovelluksissa
on eroja, Pohjoismaat kuitenkin kayttavét pitkélti samoja poliittisia ohja-
uskeinoja kasvihuonekaasupdistdjen vdhentdmiseen. Néihin sisdltyvét
mm.:

o Hiilidioksidiverot. Islantia lukuun ottamatta hiilidioksidivero on
kaytossa kaikissa Pohjoismaissa. Veroa peritddn fossiilisten
polttoaineden kéytdstd perustuen polttoaineen hiilipitoisuuteen. Veron
kattavuudessa on kuitenkin eroja maittain, silld vapautuksia verosta
myOnnetiin erilaisissa tapauksissa eri maissa.

o Energiaverot. Kaikki Pohjoismaat perivit energiaveroja, mutta
veromallit vaihtelevat. Energiaverojen tarkoitus on etupaissi
fiskaalinen. Veroilla on kuitenkin vaikutusta myds
energiankulutukseen ja CO, paéstdihin eri maissa.

o Pitkaaikaiset vapaaehtoiset sopimukset. Kaikissa Pohjoismaissa on
kaytossé jonkinlaisia vapaaehtoisia sopimuksia teollisuuden ja valtion
vélilla. Tyypillisesti sopimukset tarkoittavat esimerkiksi sité, ettd
sopimukseen osallistuva teollisuudenala saa helpotuksia
hiilidioksidiveroihin ja sitoutuu samalla toteuttamaan
energiansddstoinvestointeja.

o Tuet ja sertifikaattijarjestelméat. Uusiutuvan energian tuotantoa ja
energiansddstod tuetaan kaikissa Pohjoismaissa Islantia lukuun
ottamatta. Ainoastaan Ruotsi on tdhén mennessé ottanut kayttoon
vihredt sertifikaatit, mutta my6s muut Pohjoismaat harkitsevat niiden
kayttoonottoa.

e JlI- ja CDM-hankkeet. Tanska ja Suomi ovat ilmoittaneet aikovansa
kayttdd JI- ja CDM-hankkeista saatavia padstovahennyksid Kioton
tavoitteidensa saavuttamiseksi. Norjassa mekanismeja hyddynnetién,
mikali se on tarpeen. My6s Ruotsilla on ohjelma JI- ja CDM-
hankkeille, mutta se ei ole vield padittdnyt miten saatavat
paidstooikeudet tullaan kéyttdimaan.

...ja niin ovat myds paastokaupan toteutustavat Pohjoismaissa kaudella
2005-2007.

Lukuun ottamatta Islantia kaikki Pohjoismaat ovat aloittaneet pééstokau-
pan kaudella 2005-2007. Luonnollisesti padstokauppajérjestelmin toteu-
tus on hyvin samanlainen niissd Pohjoismaissa, jotka kuuluvat Euroopan
Unioniin. Norjassa padstokauppa on toteutettu hieman eri tavalla, ennen
kaikkea jarjestelmén piiriin kuuluu huomattavasti vihemmaén toimialoja.
Paastokauppajarjestelmien peruselementit eri maissa on esitelty taulukos-
sa on A. Norjan tiedot koskevat Norjan kansallista jarjestelmas, joka
todennikdisesti tullaan liittdiméaan EU:n jarjestelmain.
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Taulukko A Pohjoismaiden paastokauppajarjestelmien toteutustapojen keskeiset
tekijat kaudella 2005-2007

Tanska

Suomi

Norja

Ruotsi

Paastokauppasektorin
0Suus paastoista

Laitosten mé&ara (noin)

Paastooikeuk-sien
kokonaismaara, vuosit-
tainen keskiarvo 2005—
2007

Paastooikeudet verrattu-
na nyKkyisiin paastoihin

Huutokauppa

Opt-in/Opt-out

Paastdoikeuksien jako-
tapa nykyisille laitoksille
(perusvuodet)

Paastdoikeuksien jako-
tapa uusille osallistujille

60 % CO,-paastoista,

47 % kaikista kasvi-
huonekaasupaastois-
ta

350

33.5 miljoonaa tonnia

Sé&hkon- ja lammon-
tuotanto: 96 % 2002
vuoden péaastoista

Muut: 110 % 2002
vuoden péaastoista

Kylla, 5 % kokonais-
maarasta

EI/Ei

Perintdmenettely
(1998-2002)

Benchmarking

71 % CO,-paastoists,

60 % kaikista kasvi-
huonekaasupaastois-
ta

550

45.5 miljoonaa tonnia

Sé&hkon- ja lammon-
tuotanto: 105 %
keskimaaraisista
paastoista 1998-2002
/ 2000-2003

Muut: 119 % keski-
madraisista paastois-
t& 1998-2002

Ei

Kyll&/Ei

Perintdmenettely

(1998-2002, paitsi
2000-2003 lauhdevo-
imalaitoksille)

Benchmarking

16 % CO,-paastdista,

13 % kaikista kasvi-
huonekaasupaéstois-
ta

50

6.8 miljoonaa tonnia

Sahkon- ja lammon-
tuotanto: 95 % keski-
maaraisista paastois-
ta 1998-2001

Muut: 95 % keskimaa-
raisista paastoista
1998-2001

Ei

EilKylla™

Perintdmenettely
(1998-2001)

Perustuen arvioituihin
CO,-paastoihin

42 % CO,-passtoista,

33 % kaikista kasvi-
huonekaasupaéstois-
ta

700

22.9 miljoonaa tonnia

Sahkon- ja lammon-
tuotanto: 80 % keski-
maaraisisté paastois-
ta 1998-2001

Muut: 100 % keski-
maaraisisté paastois-
ta 1998-2001. 100 %
arvioiduista paastois-
ta.

Ei
Kyll&/Ei

Perintdomenettely
(1998-2001)

Benchmarking

Viitteet: ¥ Osuus lasketaan ‘Paastdoikeuksien kokonaismadra, vuosittainen keskiarvo 2005-2007" jaettuna vuosittaisilla
keskimaaraisilla kokonaispaastoilla vuosina 1999-2003 (kuten taulukossa 2.2). 2) Norjassa hiilidioksidiverojarjestelman
piiriin kuuluva fossiilisten polttoaineiden poltto on jatetty jérjestelmén ulkopuolelle. Tata voitaneen kutsua “opt-out™
ratkaisuksi ja on myds tarkein syy sille, etta Norjan paastokauppajarjestelman kattavuus on suhteellisen alhainen.

Paastokaupan aiheuttamat muutokset ilmastopolitiikan ohjauskeinoissa
ovat téhan asti olleet vain marginaalisia ...

On vielé liian aikaista sanoa, miten péadstokauppa tulee muuttamaan Poh-
joismaiden ilmastostrategioita, silld ilmastostrategiat ovat tarkistettavina
monissa maissa. Suomi (vuoden 2005 lopulla) ja Ruotsi (maaliskuussa
2006) ovat vastikdédn esittdneet uudet tai tarkistetut ilmastostrategiansa.
My®és Islannin odotetaan julkaisevan uuden strategiansa mydhemmin tdnd
vuonna. Yksi syy uudistustarpeelle on ollut padstokaupan alkaminen.
Téhin mennessa padstokauppa on aiheuttanut melko véhéisid muutok-
sia aiempiin strategioihin. EU:n jdsenvaltioista Tanska, Suomi ja Ruotsi
ovat tdhédn asti toteuttaneet padstokauppaa nykyisten poliittisten ohjaus-
keinojen ohella, ja korjaukset olemassa oleviin ohjauskeinoihin ovat ol-
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leet hyvin pienid. Joissain miérin tdiméa koskee my06s Norjaa. Koska Norja
ei kuitenkaan ole EU:n jdsenmaa, se pystyi valitsemaan hieman erilaisen
toimintatavan paistokaupan kayttoonotossa. Niinpd pddstokauppa Nor-
jassa otettiin kayttoon hiilidioksidiveron tdydentdjand jattdmalla hiilidi-
oksidiveron alaiset toimijat paistokauppajérjestelmin ulkopuolelle.
Térkeimmait pééstokaupasta johtuvat tdhénastiset muutokset muissa
ilmastopoliittisissa ohjauskeinoissa voidaan tiivistdi seuraavasti:

e Tanska: Kansallinen paistokauppajérjestelma, joka oli ollut
toiminnassa joitakin vuosia tavoitteenaan sdhkontuotannon
hiilidioksidipddstojen vihentdminen, lopetettiin 2005, johtuen
pééllekkdisyydestd EU:n péadstokauppajirjestelmén kanssa.

e Suomi: Hiilidioksidiveroja on huojennettu turvetta polttoaineena
kayttavalle limmontuotannolle seké turpeella tuotetun sahkon tuki on
poistettu. Térkein syy muutoksiin oli korvata pééstdkaupan
aiheuttamaa kilpailukyvyn heikkenemistd muihin polttoaineisiin
nihden.

¢ Norja: Monien teollisuuden alojen péadstdt (mm. prosessipadstot
alumiinin valmistuksesta) eivit kuulu padstokauppajirjestelmin
eivitkd mydskddn hiilidioksidiveron piiriin. Norja on péittinyt ettd
myos néihin pdastoihin on kohdistettava poliittisia ohjauskeinoja.
Tésté johtuen ndma teollisuuden alat ovat tehneet viranomaisten
kanssa uuden pééstdjenvihennyssopimuksen.

e Ruotsi: Ympdristolainsddddnndssd on tehty joitakin muutoksia.
Ympdristolain hiilidioksidipdéstdjen rajoittamista ja fossiilisten
polttoaineiden kayttod koskevat vaatimukset on poistettu
paéstokauppajérjestelmén piiriin kuuluvilta laitoksilta.

...mutta uusia muutoksia on ehdotettu

Teoreettisten tutkimusten ja useiden kvantitatiivisten arvioiden mukaan
energia- ja ilmastopoliittisten ohjauskeinojen keskindinen vaikutus on
usein monimutkaista. Erilaiset ohjauskeinot voivat yhdessd vaikuttaa ei-
toivotulla tavalla ja lisdtd tavoitteen saavuttamisen kokonaiskustannuksia.
Laitos, joka kuuluu sekd péadstokaupan ettd hiilidioksidiveron piiriin, on
esimerkki siitd, kuinka erilaisten ohjauskeinojen yhtiaikainen soveltami-
nen voi estdd tavoitteiden saavuttamisen kustannustehokkaasti.

Perustuen ilmastostrategioissa esitettyihin kustannustehokkuustavoit-
teisiin voidaan olettaa, ettd Pohjoismaat tulevat tekeméén muutoksia ole-
massa oleviin ohjauskeinoihin. On néhtdvissi selvid viittauksia siitd, ettd
tdhén suuntaan ollaan menossa. Esimerkiksi sekd Ruotsi ettd Tanska ovat
pienentdmédssd padstokauppasektorin yritysten hiilidioksidiverotaakkaa,
kun taas Suomi aikoo alentaa pééstdkauppasektoriin kuuluvan teollisuu-
den sdhkdveroa. Muita ilmastopoliittisia ohjauskeinoja kuten vihreitd
sertifikaatteja ja tukia kuitenkin kéytetéén edelleen paédstokaupan rinnalla.
Tami voi vaikuttaa pédstokauppajérjestelmédn kustannustehokkuuteen.
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On kuitenkin pidettdvd mielessd, ettd niilld ohjauskeinoilla, esimerkiksi
vihreilld sertifikaateilla, on muita poliittisia tavoitteita.

Paastokauppajarjestelman ja muiden ohjauskeinojen yhteensovittamiseen
liittyy epavarmuuksia ja monitahoisia paatoksia

Koska paastokauppajirjestelméd kattaa vain osan padstoistd, tarvitaan
Kioton tavoitteiden saavuttamiseksi paastokauppasektorin ulkopuolisilla
aloilla ~ muita  ohjauskeinoja.  Paistokauppasektorin  ja  ei-
paéstokauppasektorin keskindinen tasapainottaminen on vaikeaa ja vai-
kuttaa pééstotavoitteisiin pyrkimisen kustannuksiin. Monet oleellisista
paitoksiin vaikuttavista tekijoistd ovat edelleen hyvin epdvarmoja. Mer-
kittdvimpié tekijoitd ovat mm. paidstdjen vdhennyskustannukset padsto-
kaupan ulkopuolisella sektorilla, eli 1dhinné liikenteessd ja ldmmitykses-
sd; JI- ja CDM-projektien tuottamien péédstdvdhenemien hinnat (sekd
kustannukset ohjelmien julkisen rahoituksen hankkimiselle); sekd EU:n
padstokaupan paistooikeuksien hinnat.

Talla hetkelld ei ole olemassa vieléd tiyttd selvyyttd siitd, miten maat
tulevat toimimaan selviytyédkseen “kansallisesta taakanjaosta” kaudella
2008-2012. Tanska, Suomi ja Norja ennakoivat, ettd tulevaisuudessa
tehtdvit padstdjen vihennykset padstokauppasektorin ulkopuolella eivét
tule riittiméén péadstéjen vihennystavoitteen saavuttamiseen. Ndméi maat
pitdvit tistd syystd joustomekanismien kiyttod tdrkednd osana politiik-
kaansa. Norjan tapauksessa on kuitenkin huomioitava, ettd paistokaupan
ulkopuolisen sektorin osuus on edelleen epéselvd ja pdédstokauppa voi
jatkossa laajentua kattamaan laajemman sektorin. Toisaalta taas Ruotsilla
on myds indikatiivinen liikennesektorin oma pédstotavoite, jonka mukai-
sesti sektorilla tulisi saavuttaa suuret padstdjen vihennykset.

Taulukossa B on esitetty Pohjoismaiden poliittisten ohjauskeinojen tasa-
paino perustuen tdmén hetkiseen tietoon.



Taulukko B Pohjoismaiden suunniteltu EU:n p&astdkaupan ja muiden ohjauskeinojen kaytté 2008-2012

Tanska

Suomi

Norja

Ruotsi

Ero Kioton
tavoitteesta

EU:n paasto-
kauppa

Valtion Kioton
mekanismien
kayttd

Kotimaiset
ohjauskeinot ja
toimintatavat

17.3 Mt CO, ekv. vuosittain®

Ei viela paatetty. (Ei selke&a rajoi-
tetta kayttaa JI/CDM hankkeista
saatavia hyvityksia Linkkidirektiivin
toimeenpanevassa kansallisessa
lainsdadannossa.)

Valtio ostaa noin 4.5 Mt vuodessa.

Harkittavana laajasti.

(Ei kokonaisverojen lisaysté, mutta
verojen differentointi mahdollista.
Uusiutuvan energian tuki. Raken-
nusten energialuokitukset.)

11 Mt CO, ekv. vuosittain

Ei viela paatetty. (Arvioitu 5.9 Mt vahennykset
paastoissa vuosittain uusimman WM-skenaarion
mukaisesti)

Valtio suunnittelee ostavansa noin 2.4 Mt vuodessa

Arvioitu noin 1 Mt vuodessa.

(Energiansaasto tarkead, keinoina lahinna sopi-
mukset, energia-auditoinnit ja muut energiansaas-
toohjelmat. Liikenteeseen liittyvat toimenpiteet
vahentavat paastdja noin 0.5 Mt vuodessa.)

11 Mt CO; ekv. vuosittain

Ei viela paatetty. (Nykyisen jarjestelmén vahai-
nen kattavuus rajoittaa mahdollisuuksia. Kes-
kusteluja kdydaan mm. offshore-raakadljy-
toimintojen sisallyttémisesta jarjestelmaan, mika
liséisi mahdollisuuksia kayttaa paéastokauppaa.)

Ei viela paatetty, arvioitu etté valtio hankkii
paastooikeuksia mikali tarpeen tavoitteen
saavuttamiseksi.

Pieni& supistuksia arvioitu tulevan. (Hiilidioksi-
divero ja vapaaehtoiset sopimukset teollisuuden
kanssa. Hiilidioksidivero liikenteelle tarkein tapa
vahentéa paastoja. Ehdotettu kotimaan lentolii-
kenteen, kotimaan kuljetusten seka huoltoalus-
ten verotuksen lisadmista. Jokaiselle sektorille
tullaan asettamaan omat tavoitteet.)

-0.7 Mt CO; ekv. vuosittain (mutta 2.1 Mt yli nykyisen
kansallisen tavoitteen)

Ei vield paatetty. (Ehdotettu etta jakosuunnitelman tulisi
perustua nykyiseen kansalliseen tavoitteeseen. Jl ja
CDM-hankkeista saataville paastovahenemille ehdotettu
kattoa paastokaupassa. Péastokauppaa ei voisi kayttéa
nykyisen kansallisen tavoitteen saavuttamiseen.)

Noin 1 Mt vuodessa pilottiohjelmien kautta. (Ei viela
paatetty miten oikeuksia kaytetaan. Ei voida kayttaa
nykyisen kansallisen tavoitteen saavuttamiseen.)

Tulisi kayttaa kansallisen tavoitteen saavuttamiseen, 2.1
Mt vuodessa.

(Suuri maéra toimenpiteita ehdotettu. Ei arviota vaiku-
tuksista. Sektoreittain tavoitteet koskien CO, paastoja
kuljetuksista. Uusiutuvien kaytén lisdédminen vihreilla
sertifikaateilla. )

Huom: ¥ Ero voi pienentya 12.3 Mt jos sahkon tuonnin mukaiset korjaukset tehdaan perusvuodelle 1990
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Huomioiden péastdoikeuksien hintaan liittyvin epdvarmuuden, EU:n
paidstokauppajérjestelméin aiheuttamat kauaskantoiset kustannukset ovat
vield hyvin epédselvid. Ne riippuvat my0s hyvin paljon muiden EU-
maiden kayttdonottamista ohjauskeinojen valikoimista. Useat kvantitatii-
viset arviot osoittavat padstokaupan vaikuttavan suoraan ja epésuorasti
useiden pédstokauppasektorin alojen kansainvéliseen kilpailukykyyn.
Tastd syystd ainakin pitkdlld aikavélilld odotettavissa voi olla kalliita
rakenteellisia muutoksia. Samaan aikaan toiset tutkimukset osoittavat,
ettd padstdjen vihentdmisen jatkaminen muilla sektoreilla poliittisin oh-
jauskeinoin voi tulla kalliiksi.

Yleisesti ottaen EU:n péddstokauppaan osallistuvat tahot toivovat va-
kaata ja ennustettavaa kehitystd. Johtuen vallitsevista epdvarmuuksista
monilla tahoilla ja riippuvuudesta muiden maiden valinnoista, paatoksia
koskien erilaisten ohjauskeinojen tasapainotusta on kuitenkin vaikea teh-
dé ja tdlla hetkelld pditoksen lykkddminenkin voi osoittautua hyodylli-
seksi.
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