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Assessing impacts of the implementation of EU ETS with special
focus on the position of Czech Republic
Jana Chvalkovská

Abstract:
This paper analyzes the global and local impacts of the Emissions Trading Scheme (EU ETS)
implemented at the beginning of 2005 by the European Union. The underlying idea of the EU
ETS is to reduce emissions of greenhouse gases with minimal dead weight loss. To achieve
this target, there was established a new market-based mechanism of regulation – system of
tradable Emissions Unit Allowances (EUAs). Today, the EUAs function as liquid financial
product that is traded on a quickly growing international market, which is, however, very
vulnerable to exogenous shocks (such as are political decisions) that also caused the collapse
of this market in April 2006. The EU ETS is, because of its complexity (it covers more than
13,000 installations in 25 countries), a multifaceted topic that requires both macro- and
microeconomic analysis. The aim of this paper is, however, to examine only certain aspects of
the scheme – the potential surplus of EUAs assigned to Czech companies (micro) and the
potential demand for the Czech EUAs surplus from side of other EU Member States (macro)
– emphasis is laid on finding the answers on two key questions: Is the scheme functioning in
sense of contributing to the climate change abatement? Does the scheme really have the
expected positive impact on Czech Republic?
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Hodnocení dopadu zavedení evropského systému
obchodovatelných emisních povolení se zaměřením na Českou
republiku
Jana Chvalkovská

Abstrakt
Tato práce analyzuje globální a lokální vlivy Systému obchodování s emisemi (EU ETS)
zavedeného Evropskou unií na začátku roku 2005. Základní myšlenkou EU ETS je redukovat
emise skleníkových plynů při minimální umrtvené ztrátě. Aby bylo dosaženo tohoto cíle, byl
vytvořen nový tržní mechanismus regulace – systém s obchodovatelnými emisními
povolenkami (EUAs). V současnosti EUAs funguje jako likvidní finanční produkt, jenž je
obchodován na rychle rostoucím mezinárodním trhu, který je přesto velmi zranitelný
exogenními šoky (např. politická rozhodnutí), což také způsobilo pád tohoto trhu v dubnu
2006. EU ETS je díky své obsáhlosti (pokrývá více než 13.000 zařízení v 25 zemích)
mnohostranné téma, jež vyžaduje mikro- i makroanalýzu. Cílem této práce je však
prozkoumat pouze některé aspekty systému – možný přebytek EUAs přidělený českým
společnostem (mikro) a potenciální poptávka po českém přebytku ze strany jiných členských
států EU (makro) – důraz je kladen na nalezení odpovědí na dvě otázky. Funguje systém ve
smyslu přispívání ke zmírnění klimatických změn? Má systém skutečně očekávaný pozitivní
vliv na Českou republiku?
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0. List of Vocabulary and Abbreviations

Source: http://www.evoconsus.com/_en/pliki/Slownikangielski.doc
Abatement
The reduction of the degree or intensity of pollutants or emissions.
Annex I Parties
Annex I to the Climate Convention (UNFCCC) lists all the countries in the Organization of
Economic Cooperation and Development (OECD), plus countries with economies in
transition, Central and Eastern Europe (excluding the former Yugoslavia and Albania). By
default the other countries are referred to as Non-Annex I countries. Under Article 4.2 (a&b)
of the Convention, Annex I countries commit themselves specifically to the aim of returning
individually or jointly to their 1990 levels by the year 2000. Ratification of the Kyoto
Protocol would mean their acceptance of emission targets for the period 2008 – 2012 as per
Article 3 and Annex B.
Annex II Parties
The countries listed in this Annex II to the UN Framework Convention on Climate Change.
These countries have a special obligation to help developing countries with financial and
technological resources. They include the 24 original OECD members plus the European
Union.
Annex A
Annex A of the Kyoto Protocol lists the Greenhouse Gases (GHGs) regulated by the Protocol
as well as sector/source categories. The gases are: carbon dioxide, methane, nitrous oxide,
hydroflurocarbons, perfluorocarbons and sulfur hexafluoride. The base year for calculating
emission reduction commitments is 1990 for the first three gases and 1995 for the other three.
Annex B
Since the Kyoto Protocol is a separate legal instrument and must be ratified separately, a new
list of countries taking on legally binding commitments along with a listing of their actual
commitments was created. Annex B consists of all of those countries listed in Annex I of the
FCCC with the exception of Turkey and Czechoslovakia. New countries added to Annex B
10

include: Croatia, the Czech Republic, Liechtenstein, Monaco, Slovakia and Slovenia. Annex
B lists the Quantified Emission Limitation and Reduction Commitment (QELRC) for each
country.
Anthropogenic
Derived from human activities.
Assigned Amounts
According to Article 3.7 in the Kyoto Protocol, " from 2008-2012, the assigned amount for
each party included in Annex I shall be equal to the percentage inscribed for it in Annex B of
its aggregate anthropogenic carbon dioxide equivalent emissions of the greenhouses gases
listed in Annex A in 1990, or the base year or period determined in paragraph 3.5, multiplied
by five. According to Articles 3.10, 3.11 and 3.12, "parts of" assigned amounts may be
transferred from one Party to another via international joint implementation under Article 6
and emissions trading between Annex I countries under Article 17, and certified emissions
reductions acquired via the Clean Development Mechanism (CDM) under Article 12 may by
added to that Party's assigned amount.
Auctioning
Mechanism of allowances assignment. The company that offers the highest price in the
auction obtains the allowances. This method is in the EU ETS used as complement to
grandfathering (see below), in the first phase 5% of EUAs have been distributed this way, in
the second phase it will be 5 to 10%.
Avoidance
The avoidance of Greenhouse Gas emissions resulting from the substitution of a high emitting
source with a lower or non-emitting source or through improvements in energy efficiency.
Banking
Banking of emissions, which refers to the saving of emissions credits for future consumption
or trading, can take three forms: 1) holding reductions within a commitment period, 2)
applying reductions earned from one period to another, or, 3) applying reductions earned
before the first compliance period via the Clean Development Mechanism.
Articles 3. 13 and 12.10 of the Kyoto Protocol refer to banking. Article 3.13 states that "If the
emissions of a Party included in Annex I in a commitment period are less than its assigned
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amounts, the difference shall, upon the request of that Party, be added to the assigned amount
for that Party for the subsequent commitment period". This, in effect, allows a Party which
over-complies with its emission reduction commitments the choice whether to trade its excess
reductions or "bank" them as a hedge against future difficulties in meeting them.
Article 12.10 states that certified emissions reductions (CERs) (under the Clean Development
Mechanism) obtained during the period from 2000 up to the beginning of the first
commitment period (2008) can be used to assist in achieving compliance in the first
commitment period.
Base Year
According to the IPCC, the Base Year is that year for which a national inventory is to be
taken, which is currently 1990 for Annex I countries. In some case (such as estimating
Methane from rice production), the base year is simply the middle of a three-year period over
which an average must be taken. A base year may also be used as a reference for establishing
an emissions baseline. Under the Kyoto Protocol, the base year for hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride is 1995.
Baseline
Standard by which to measure verifiable changes in carbon stocks for the purpose of
determining net changes of Greenhouse Gas emissions from anthropogenic activities.
Borrowing
Within the context of a Greenhouse Gas emission trading regime, borrowing refers to using
future emissions reductions from future commitment periods in order to meet current
emissions targets.
Carbon Cycle
The natural processes that influence the exchange of carbon (in the form of carbon dioxide,
carbonates and organic compounds, etc.) among the atmosphere, ocean and terrestrial
systems. Major components include photosynthesis, respiration and decay between
atmospheric and terrestrial systems (approximately 100 gigatons/year); thermodynamic
invasion and evasion between the ocean and atmosphere, operation of the carbon pump and
mixing in the deep ocean (approximately 90 gigatons/year). Deforestation and fossil fuel
burning releases approximately 7Gt into the atmosphere annually. The total carbon in the
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reservoirs is approximately 2000 Gt in land biota, soil and detritus, 750 Gt in the atmosphere
and 38 000 Gt in the oceans.
Carbon Dioxide (CO2)
A naturally occurring gas. It is also a by-product of burning fossil fuels and biomass, as well
as land-use changes and other industrial processes. It is the principal anthropogenic GHG that
affects the Earth’s temperature. It is the reference gas against which other GHGs are measured
and therefore has a Global Warming Potential (GWP) of 1.
Certified Emission Reductions (CERs)
A unit of Greenhouse Gas reductions that has been generated and certified under the
provisions of Article 12 of the Kyoto Protocol, the Clean Development Mechanism (CDM).
In contrast, Emissions Reduction Units (ERUs) are used for Joint Implementation (JI) under
Article 6 of the Protocol. According to Article 12, CERs must be "certified by operational
entities to be designated by the Conference of the Parties (COP) serving as the Meeting of the
Parties (MOP)”.
Chlorofluorocarbons (CFCs)
This family of anthropogenic compounds includes chlorofluorocarbons (CFCs),
bromofluorcarbons (halons), methyl chloroform, carbon tetrachloride, methyl bromide, and
hydrochlorofluorcarbons (HCFCs). These compounds have been shown to deplete
stratospheric ozone, and therefore are typically referred to as ozone depleting substances. The
most ozone depleting of these compounds are being phased out under the Montreal Protocol.
Clean Development Mechanism (CDM)
The text of Article 12 currently describes more of an idea than an operational entity. Highly
innovative, it has the potential to meet the needs of both developing and industrialized
countries. It could help solve non-Annex I needs for capital for the financing of technology
transfer for clean, energy efficient economic development and for addressing environmental
issues such as loss of biodiversity, while also providing a lower cost, more flexible alternative
for Annex I countries to meet emissions reduction targets.
According to Article 12 of the Kyoto Protocol, the "purpose of the Clean Development
Mechanism shall be to assist Parties not included in Annex I in achieving sustainable
development, and in contributing to the ultimate objective of the Convention, and to assist
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Parties included in Annex I in achieving compliance with their quantified emission limitation
and reduction commitments under Article 3."
Climate Change
A change in climate which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and that is in addition to natural climate variability over
comparable time periods.
Co-generation
The use of waste heat from electric generation, such as exhaust from gas turbines, for either
industrial purposes or district heating.
Commitment Period
The commitment period, sometimes referred to as the "compliance period" or the "budget
period", is the time frame given to Parties to the Kyoto Protocol to meet their quantified
emission limitation and reduction commitments (QELRCs) established in Annex B. Under the
Kyoto Protocol the first commitment period is 2008-2012, during which the assigned amount
(of emissions) for each Party (on average, 5% below 1990 emission levels) included in Annex
I must be equal to or lower than the percentage listed for it in Annex B multiplied by five.
Conference of the Parties (COP)
The COP is the supreme body of the Convention. It currently meets once a year to review the
Convention’s progress. The world “conference” is not used here in the sense of “meeting” but
rather of “association” the Parties.
COP Sessions
The first session of the Conference of the Parties (COP-1) was held in Berlin from 28 March
to 7 April 1995, the second (COP-2) in Geneva from 8-19 July 1996, the third (COP-3) in
Kyoto from 1-11 December 1997, the fourth (COP-4) in Buenos Aires from 2-13 November
1998, the fifth (COP-5) in Bonn from 25 October to 5 November 1999, and the sixth (COP-6)
in The Hague from 13-24 November, 2000.
EEA
European Environmnetal Agency - organization of the European Union with office in
Copenhagen.
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Emissions
The release of GHGs and/or their precursors (pollutants) into the atmosphere over a specified
area and period of time. Emissions can also be released into waterways (streams, oceans, etc.).
Emission Budgets
See Assigned Amounts
Emission Quota
The portion or share of total allowable emissions assigned to a country or group of countries
within a framework of maximum total emissions and mandatory allocations of resources or
assessments.
Emission Reduction Units (ERUs)
Emissions reduction units (ERUs) are units of Greenhouse Gas reductions (or, portion of a
country's Assigned Amount) that have been generated via Joint Implementation under Article
6 of the Kyoto Protocol - as opposed to Certified Emission Reduction units (CERs) - which
have been generated and certified under the provisions of Article 12 of the Kyoto Protocol,
the Clean Development Mechanism.
Emission Standard
A level of emission that, under law, cannot be exceeded.
Emissions Trading
The Kyoto Protocol, in Article 17, establishes a mechanism whereby (Annex I) Parties with
emissions commitments may trade their emission allowances with other (Annex I) Parties.
The aim is to improve to overall flexibility and economic efficiency of making emissions
cuts.
Emissions Trading Scheme of the European Union (EU ETS)
The emission trading scheme established in 1st January 2005 by the EU in order to simplify
the fulfillment of the common Kyoto commitment of the EU 25. In the framework of this
scheme the EUAs are being traded.
Emission Unit Allowance (EUA, allowances, tradable permits, permissions)
Refers to the Emissions Trading Scheme of the European Union; corresponds with one ton of
carbon dioxide equivalent.
15

Fluorocarbons
Carbon-fluorine compounds that often contain other elements such as hydrogen, chlorine, or
bromine. Common fluorocarbons include chlorofluorocarbons and related compounds (ozone
depleting substances), hydrofluorocarbons (HFCs), and perfluorocarbons (PFCs).
Global Warming
An increase in the near surface temperature of the Earth. Global warming has occurred in the
distant past as the result of natural influences, but the term is most often used to refer to the
warming predicted to occur as a result of increased emissions of greenhouse gases.
Grandfathering
Method of allocation of allowances. In this system, it is the state who distributes the
allowances among the participating companies. The allowances are allocated free of charge.
In the EU ETS, 95% of EUAs (90% in the second phase, respectively) are distributed via
grandfathering.
Greenhouse Effect
The effect produced as greenhouse gases allow incoming solar radiation to pass through the
Earth’s atmosphere, but prevent most of the outgoing long-wave infra-red radiation from the
surface and lower atmosphere from escaping into outer space. This envelope of heat-trapping
gases keeps the Earth about 30°C warmer than if these gases did not exist.
Greenhouse Gases (GHGs)
Gases responsible for climate change emitted through natural and anthropogenic processes.
Hot air
Surplus of reduced emissions in countries that have survived between the base-year and the
commitment period collapse of industry or/and significant decrease of economic activity.
Hydrofluorocarbons (HFCs)
Compounds containing carbon, hydrogen, and fluorine that are emitted in various
refrigeration processes. They do not destroy ozone. The market for HFCs is expanding as
CFCs are being phased out.
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IETA
International Emission Trading Association – NGO providing framework for global emission
reduction through trading.
Incentive-based Regulation
Type of regulation that uses the economic behavior of firms and households to attain desired
environmental goals. Most of these programs relate to taxes on emissions or emissions
permits.
Intergovernmental Panel on Climate Change (IPCC)
The IPCC was established in 1988 by the World Meteorological Organization and the UN
Environment Programme. It conducts rigorous surveys of the worldwide technical and
scientific literature and publishes assessment reports that are widely recognized as the most
credible existing sources on climate change. The IPCC also works on methodologies and
responds to specific requests from the Convention’s subsidiary bodies.
Inventory
Typically, a national inventory is the register of sources and sinks of greenhouse gases in a
particular country. The UNFCCC calls for all Parties to commit to "develop, update
periodically, publish and make available to the Conference of the Parties (COP) their national
inventories of anthropogenic emissions by sources and removals by sinks of all Greenhouse
Gases not controlled by the Montreal Protocol and, to “use comparable methodologies for
inventories of GHG emissions and removals”.
Joint Implementation (JI)
The Kyoto Protocol establishes a mechanism whereby a developed country can receive
“emissions reductions units” when it helps to finance projects that reduce net emissions in
another developed country (including countries with economies in transition). Some aspects
of this approach are being tested as Activities Implemented Jointly.
Kyoto Mechanisms
Economic mechanisms based on market principles that Parties to the Kyoto Protocol can use
in an attempt to lessen the potential economic impacts of GHG emission-reduction
requirements. They include Joint Implementation (Article 6), the Clean Development
Mechanisms (Article 12) and Emissions Trading (Article 17).
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The Kyoto Protocol
The Protocol, drafted during the Berlin Mandate process, that, on entry into force, would
require countries listed in its Annex B (developed nations) to meet differentiated reduction
targets for their GHG emissions relative to 1990 levels by 2008-2012. It was adopted by all
Parties to the Climate Convention in Kyoto, Japan, in December 1997.
Market-Based incentives
In the context of climate change, this refers to measures (such as subsidies, taxes, emissions
trading) intended to directly change relative prices of "climate --friendly" technologies in
order to overcome market barriers.
Mitigation
An anthropogenic intervention to reduce the emissions or enhance the sinks of greenhouse
gases.
Montreal Protocol
The Montreal Protocol on Substances That Deplete the Ozone Layer is a landmark
international agreement designed to protect the stratospheric ozone layer. The treaty was
originally signed in 1987 and substantially amended in 1990 and 1992. The Montreal Protocol
stipulates that the production and consumption of compounds that deplete ozone in the
stratosphere--chlorofluorocarbons (CFCs), halons, carbon tetrachloride, and methyl
chloroform--are to be phased out by 2000 (2005 for methyl chloroform).
National Allocation Plan
Two-staged process, when the national Ministry for Environment calculates from the
emission reports of participating enterprises total amount of necessary EUAs for the coming
phase of the EU ETS, discounts the target reduction and passes this national report to the
European Commission that changes it or/and approves it. Then the approved EUAs are
distributed among the participating companies.
Nitrogen Oxides (NOx)
Gases consisting of one molecule of nitrogen and varying numbers of oxygen atoms. Nitrogen
oxides are produced in the emissions of vehicle exhausts and from power stations. In the
atmosphere, nitrogen oxides can contribute to the formation of photochemical ozone (smog),
which is a greenhouse gas.
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Party
A state (or regional economic integration organization such as the EU) that agrees to be bound
by a treaty and for which the treaty has entered into force.
Perfluorocarbons (PFCs)
A group of human-made chemicals composed of carbon and fluorine only: CF4 and C2F6.
These chemicals, along with hydrofluorocarbons, were introduced as alternatives to ozone
depleting substances. They are powerful greenhouse gases.
Policies and Measures
Countries must decide what policies and measures to adopt in order to achieve their emissions
targets. Some possible policies and measures, which Parties could implement, are listed in the
Kyoto Protocol and could offer opportunities for intergovernmental cooperation.
United Nations Framework Convention on Climate Change (UNFCCC)
A treaty signed in 1992 Earth Summit in Rio de Janeiro by more than 150 countries. Its
ultimate objective is the “stabilization of greenhouse gas concentrations in the atmosphere at a
level that would prevent dangerous anthropogenic (human-induced) interference with the
climate system”. While no legally binding level of emissions is set, the treaty states an aim by
Annex I countries to return these emissions to 1990 levels by the year 2000. The treaty took
effect in March 1994 upon the ratification of more than 50 countries; a total of some 160
nations have now ratified. In March 1995, the UNFCCC held the first session of the COP, the
supreme body of the Convention, in Berlin. Its Secretariat is based in Bonn, Germany. In the
biennium 2000-01, its approved budget and staffing level are approximately US$12 million
annually with approximately 80 personnel.
Voluntary Measures
Measures to reduce GHG emissions that are adopted by firms or other actors in the absence of
government mandates. Voluntary measures help make climate-friendly products or processes
more readily available or encourage consumers to incorporate environmental values in their
market choices.

19

1. Introduction
The aim of this work is to describe the Emission Trading Scheme of the European Union (EU
ETS) and to assess its positive and negative impacts with special focus on Czech Republic.

First of all I will describe the background of the emission trading globally (2.1 – 2.3) and then
in Czech Republic (2.4), because I think that it is important for purposes of this work to
introduce the underlying ideas and long term aims of the EU ETS in their broad context,
including legislation and comparison with other emission trading schemes (such as is the
Clean Development Mechanism or the US NOx program).

Secondly, the analysis will focus on the Czech position within the trading scheme – I will
describe the composition of those branches of Czech industry that are participating in the
scheme and I will explain why the most important participating sector is the power sector
(3.1).

Then there will be a focus exclusively on the power sector in Czech Republic, where I will try
to estimate, how big is the carbon saving potential of this sector (3.2.2) – this estimate would
then lead to calculation, how much could Czech Republic earn in total, if companies would
sell their surplus Emission Unit Allowances (EUAs). After this theoretical piece of work, a
comparison of the estimates with the EU ETS reality will follow (3.2.3) and again another
evaluation of the Czech position and future perspectives.

After the microeconomic evaluation part I will again have a look on the whole European
market (3.3) and I will try to find out, whether there is demand for Czech surplus of EUAs
and also whether the EU ETS is on the way of reaching its environmental target or whether
the original idea vanished and the EU ETS is now trading only.

In conclusion of this work I will try to summarize all the important facts and arguments about
the EU ETS and I will try to find answer on the key questions – is the impact of EU ETS
positive in general and in case of Czech Republic?
In the Annex there will be also example of theoretical model describing the EU ETS and
numerical example of the functioning of the EU ETS.

20

2. General introduction into the topic
2.1 What does it mean "Greenhouse Effect" and "Climate Change"?
2.1.1 Greenhouse Effect
Greenhouse Effect is a phenomenon that has been one of the essential conditions for the
genesis of life on the Earth. Without greenhouse effect the surface temperature of Earth would
be between -23 and -18 ºC, which would make the evolution of life on this planet impossible.
The principle of the greenhouse effect is very simple (Picture1). During the day, the gas cover
of the Earth let most of the solar radiation to
penetrate to the surface of the planet and warm
it. During the night, the Earth is emitting the
infrared radiation back to Space, but the
atmosphere and more concretely the greenhouse
gas (GHG) cover is mirroring this radiation
back to the surface, which at the end helps to
lower the amplitude between day- and nighttemperatures and so balance the climate and

Picture 1: source: Encyclopedia Wikipediawww.wikipedia.org/greenhouseeffect

keep the conditions on the Earth favorable to
life.
Greenhouse gases are being emitted through various natural processes ranging from breathing
and rotting over water circulation to volcanic eruptions and earthquakes. They are cumulating
in the atmosphere forming the above mentioned block for infrared radiation. Between the
greenhouse

gases

belong

methane (CH4) (see increase
in concentrations in

Chart

1), water vapour, nitrous
oxide

(N2O),

chlorofluorocarbons (CFC-11
and CFC-12) and finally the,
nowadays most discussed,
Table 1: GHG emissions of Kyoto Protocol Annex I countries and the contribution of

carbon dioxide (CO2) (Chart
1

and

2),

which

carbon dioxide in 1999

is
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responsible for more than 80% of the greenhouse effect. Whereas the nitrous oxide originates
in natural processes only a so its amount is not influenced by human activity, the quantities of
the other GHGs has been mainly due to industrial revolution and increase of fossil fuel
combustion rising, causing so called "Climate Change" (2.1.2).

2.1.2 Climate Change
First of all, let me begin with a little terminological intro. In daily press the collocation
"climate change" is often mixed with term
"global warming", but in this work I would like
to distinguish between these terms. Global
warming is a natural process – result of the
greenhouse effect – which has continued for
millions of years, whereas climate change is a
consequence of human activity of last two
hundred years (round 1750 in England, in 19th
century worldwide). Industrial revolution led to
the development of new technologies and

Chart 1 source- www.cmdl.noaa.gov

techniques – such as combustion engines,
charcoal power plants etc. Due to combustion, industrial processes (fabrication of iron and
other metals, large scale production of coke, glass, ceramics...) and energy consumption the
concentrations of anthropogenic GHGs has been rising exponentially(Chart 1)., quickening
the natural greenhouse effect Although there are many disagreements among climatologists
especially about the extent of impacts of climate change (e.g. is the increasing number of
hurricanes in Mexican Golf connected with this phenomenon, how fast is the climate change
proceeding etc.), nearly nobody doubts that the enhancing of greenhouse effect is caused by
human deeds. Yet you would have been a matter of laugh, if you had said this theory some
four decades ago. Times, when perfect combustion of fossil fuels (organic compound + heat
energy = H2O + CO2) was considered to be desirable environment-friendly way of producing
electricity, are not so far away as we would think now. The increase of interest in effects of
GHGs is dated somewhere in eighties of last century, whereas the positioning of the climate
change and emissions of GHGs into spotlights of international organizations, states and media
is even ten years younger – starts with United Nations Framework Conference on Climate
Change adopted in Rio de Janeiro in 1992 (see 2.2.1).
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Let

us

move

geographical
change.
emissions

The
are

now

aspects
majority

towards

of
of

originating

climate
GHGs
at

the

Northern hemisphere of our planet
(see Chart 2), but the impacts are more
or less equally distributed.
Impacts of growing speed of global
warming could be seen in Europe
(draughts in Mediterranean, increasing
precipitation in Northern and Central
Europe), in Australia (heat waves,
forest fires) as well as in Pacific

Chart 2 source: www.cmdl.noaa.gov/ccgg

(rising of see level), in America
(unusual frequency of tropical storms,
temperature fluctuations) and in both
North and South Polar Circle (melting
of glaciers and icebergs).
The scale of climate change is
frequently measured by using the
average temperature. For instance,
Europe has experienced the eight
warmest years (in terms of average
surface temperature) in last fifteen
years1 – where year 2000 was the
warmest day for last one and half
century.

Chart 3 source- www.ipcc.org/cc
1

EEA Briefing, January 2005;Climate Changes in Europe

www.eea.eu.int/enquiries
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2.2 Approaches towards Climate Change

2.2.1 International level

The increasing level of emissions of GHGs was recognized as fundamentally international
problem at the end of eighties, when the Intergovernmental Panel on Climate Change (IPCC)2
was formed in order to asses scientific, socio-economic and technical information relevant to
anthropogenic emissions of GHG. One of the results of both scientific and political work of
the IPCC was also the adoption of the United Nations Framework Convention on Climate
Change (UNFCCC) during the United Nations Earth Summit in Rio de Janeiro in 1992. In
this convention, thirty-six developed countries (including Czech Republic and other countries
in transition) admitted that it is especially due to developed industrialized countries that the
level of GHGs in the atmosphere has been rising, causing global climate change, which in its
consequences may endanger the sustainability of life on Earth. The most progressive part of
this framework agreement is that it contents the principle of common, but differentiated
responsibilities. While developed countries (described later often as Annex I countries) should
decrease their energy consumption, avoid deforestation and above all reduce the GHGs
emissions, the developing countries are allowed to even increase a bit their emissions in order
to give them a just chance for industrial development. All signatories of the UNFCCC further
acknowledged their willingness to mitigate the effects of climate change with all measures
available, to exchange results of research and knowledge about the climate and GHGs and to
help to the developing countries (which are particularly vulnerable to the adverse effects of
climate change) – e.g. through technology transfers (this has been confirmed by countries
listed in Annex B of the Protocol).
The UNFCCC entered into force in 1994 and in following three years there were negotiation
about the height of reduction of GHGs for Annex I. Parties for the period after the end of
millennium. In between this time, the IPCC supported the conclusions of the UNFCCC with
scientific tools by releasing its complex study, which stated a discernible link between the
levels of anthropogenic emissions and the enhanced greenhouse effect.

2

www.ipcc.org
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At the third Conference of the Parties (COP3) to the UNFCCC held in Kyoto (Japan) in
December 1997 an executive Protocol (so called Kyoto Protocol) was adopted, which defines
quantified emission reduction targets for Annex I. Parties for years 2008 to 2012.
Kyoto Protocol defines, as a first document, what are the GHGs (CO2, CH4, N2O, HFCs,
PFCs, SF6), asses that the base –year -to which all emission reduction will refer - is year 1990
(whereas, for emissions of HFCs, PFCs and SF6 the Parties may use year 1995 – because in
this year these gases were measured for the first time).
After adopting the Protocol, discussion and bargaining about operational rules of the Protocol
started, from which later crystallized the main mechanisms for climate change mitigation –
Joint Implementation (JI), Clean Development Mechanism and International Emissions
Trading. This outline was confirmed by the Parties at the COP6 in July 2001 (Bonn
Agreement) with exception of USA – Bush administration had announced withdrawal from
the Protocol four moths before this conference.
Legally the Protocol mechanisms were confirmed in late November 2001 by so called
Marrakech Accords, during COP7.
The condition for Kyoto Protocol to come into force was set in Article 25 of the Protocol –
"The Protocol shall enter into force on the 90th day after the date on which not less than 55
parties to the UNFCCC, incorporating Annex I. Parties which accounted for at least 55% of
the total CO2 emissions for 1990 for Annex I. Parties, have deposited their instruments of
ratification, acceptance, approval or accession." This article was fulfilled at the end of the
year 2004 through ratification by the Russian Federation. The Kyoto Protocol entered into
force in 16th February 2005, was till March 2005 ratified by 146 countries3 and covers 61.6%
of total CO2 emissions of Annex I. Parties (see Table 1 and 2).

2.2.2 Regional and local level
In this work I have already discussed that the roots of the fight against the climate change do
not grow very deep into the past – general knowledge about the effects of anthropogenic
emissions of GHGs goes not further than 20 years back - before the nineties there were no
limits on GHGs and in many countries the amounts of GHGs were not even subject of
monitoring.

3

See Table 2 – total number of countries that ratified Kyoto Protocol was 187 in July 27 2005.

25

This situation changed in late eighties, but still the set of climate change approaches consists
from one element only – from market-based allocation of limited amount of allowances
(permits, permissions...see List of Vocabulary and Abbreviations for definitions).
Why is it so? Well, the answer lies in the predecessors of the GHGs reduction schemes – in
projects dedicated to the protection of atmosphere.
Regulation of emissions of air pollutants (such as NOx, SO2 etc.) has been exercised in
developed countries in the second half of last century and effects of different kinds of
regulation and their impacts has been matter of monitoring and research of scientists ranging

Table 2 source www.iges.go.jp/en/cdm/index.html; August 2005

from meteorologists to economists. From all the regulatory frameworks, which developed
countries applied in aim to decrease the air pollution, as the most efficient (in terms of costbenefit analysis, cost-effective compliance control etc.4) appeared to be a system called "capand-trade". The cradle of this scheme could be found in the US, where first theories
advocating this approach appeared in late seventies and first market-based programs were

4

For proves see J. Edmonds, M.J.Scott, J.M.Roop and C.N.MacCracken; International emission trading&global
climate change; www.pewclimate.org , 1999, Battelle or R.Newell, W.A.Pizer; Discounting the benefits of
climate change mitigation; Resources for the Future; 2001; Washington DC
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launched in 1990. The success of the US cap-and-trade system, which led both to reduction of
pollutants and to development of new investment tool without hindering the industrial
progress, served as an example for European policymakers, giving them framework and
guidelines for designing the EU ETS.
This was a short insight into the foundations of the contemporaneous approach towards
climate change mitigation (more comparing and contrasting between EU ETS and US
schemes could be found in Part 2.3.2), now it is necessary to mention shortly existing GHG
emissions

reduction

programs.
Before year 20055 – there
were in force and actually
functioning

two

mandatory

ETS

national
–

in

Australia and in the UK6 –
both schemes are based on
US SO2 trading experiences
Chart 4 source www.pointcarbon.com, Carbon Market Analyst – What determines

(see 2.3.2); some countries

the price of carbon?; 14.10.2004

have been also preparing
themselves for the beginning of Clean Development Mechanism (CDM) in framework of the
Kyoto Protocol by starting in advance their own internal emissions markets (above all
Denmark, Netherlands (ERUPT), but also New Zealand (PRE)7), in year 2001 there were also
two organization-wide systems implemented by Shell and BP-Amoco8. Apart from all above
named projects, there is also voluntary emission trading exchange in Chicago (CCX), in US
one of the most important voluntary emissions reductions program is set by Oregon Climate
Trust, several other so called “stand-alone deals” are functioning in Canada and US (one-shot
projects).
5

However, carbon markets have been operational in small scale since the beginning of nineties of last century.

6

More about the UK ETS on www.defra.gov.uk/environment/statistics/globalatmos/index.htm

7 J.Jílková, P.Málková, O.Potluka; Domestic emissions trading system in the Czech Republic: Options for an
implementation framework; ECON and VŠE Prague; www.ieep.cz ; 2001; Prague
8

R.Lewis; BP: Practical experiences with GHG emissions trading, proceedings of the workshop: Emissions
trading and Joint Implementation as a Chance for the Central and Eastern European countries, 2001;
Leipzig
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For Czech Republic besides EU ETS, which will be discussed and described later in this
work, is most important the UK ETS, which influenced a lot the design of the EU ETS –
especially the results of the first year of UK allowance trading (UK ETS was generally
considered to be a mixture between forerunner and a lab guinea-pig for EU ETS) – analysis of
the trading volume and trading prices serve for European Commission and for governments as
a base for predictions about EU ETS (see Chart 5 and part 3.3).
There would be a great deal more details to say about the regional or local non-EU ETS
programs, explanation of these schemes are not the merits of this work, so let us move forth to
the description of the EU ETS, which is a content of Part 2.3.

Chart 5: source www.pointcarbon.com, Carbon Market Analyst – What determines the
price of carbon; 14.10.2004
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2.3 European Union Emissions Trading System

2.3.1 Description of the system
EU ETS is the first large- scale attempt to combat climate change and thanks to its size also
the most massive market- based regulation ever achieved on field of protection of the
environment. The uniqueness of this project lies in its complexity – it covers round 13 000
installations in four industrial branches (energy activities, production and processing of
ferrous metals, mineral industry (including coke and oil and chemicals) and pulp and paper –
see Chart 6)9 in 25 countries with different political background.
The EU program entered into force on 1st January 2005, but the forward trading has been
functioning since 2003 (see Chart 5) with increasing trading volume in years 2004 and 2005.
But before starting with market analysis, it would be beneficial to explain the fundamentals of
the European emissions market.
EU ETS is in the short run divided into two phases - from 2005 to 2007 and from 2008 to
2012. First phase is designed as more frugal and "warm-up" – traded are only permits on
carbon dioxide emissions, it does include only selected branches of the industry and selected
installations8 and it shall provide a "learning by doing" opportunity for both private and public
sector. Hence it follows, why are the penalties for emissions excess of surrendered allowances
in the first phase lower (40€ per ton carbon dioxide) than in the succeeding phases (100€ per
ton).
After the first learning phase, which is supposed to be in token of a constant improvement of
the efficiency of the system and which shall be comprehensively evaluated in September
2006, the second phase shall come. It should be the actual emission reduction period, in which
all the EU members reduce their emissions significantly in order to meet the overall target of
EU ETS (which is to reduce the anthropogenic GHGs emissions for more than 20% below the

9

Directive 2003/87/EC of the European Parliament and of the Council establishing the greenhouse gas
emissions allowance trading within the Community and amending the Council Directive 96/61/EC; Annex
I; more in detail – from energy activities only the combustion installations with a thermal input exceeding
20MW, hazardous and municipal waste installations, mineral oil refineries and coke ovens; from the metal
fabrications installations with capacity exceeding 2,5 tonnes per hour; cement and lime producers with
capacity exceeding 500 tonnes per day, 50 tonnes per day respectively, glass –works with melting capacity
exceeding 20t/day, ceramic fabrics with capacity over 75t/day;paper and board manufactures with
production capacity exceeding 20t/day.
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levels from 1990 by 2020) and to meet the Kyoto target set for the EU (reduce the GHGs
emissions for 8%).
In the first phase, only carbon dioxide is traded, whereas in the second period of the project
other greenhouse gases shall be included (especially methane). For the second phase also the
number of installations engaged in the EU ETS by law shall increase (the limits for
mandatory participation mentioned in footnote 9 are expected to fall) and the transportation
(which is for instance today the source of nearly one tenth of all GHGs emissions in Czech
Republic10) will be incorporated. The second phase of the program shall also serve for
discounting possible benefits form changing the way of allowances distribution form
grandfathering to auctioning.

There is another difference between the first and all
the following phases – it is the compatibility with
the other international climate change projects and
the possible involvement of other non-EU member
countries into the EU ETS. Within the first phase
there is an option of using offsets to non-EU
member

countries,

but

only

under

special

permissions form the European Council, whereas in
the second and very following phase will be

Chart 6: source www.iea.org , global climate

complete convertibility of emission reductions from

change, document changed 20.10.2002

outside the EU (CDM, JI...) with EU allowances11. This fact might have an important
influence on the Czech market, while Czech Republic aspires on the position of a net exporter
of allowances – but these expectations can be shaken to its foundations because of the
admittance of Ukraine, Russian Federation etc. into the EU ETS.

Last thing I have to say here about the second phase is that it will be possible to bank and
borrow allowances in this and every subsequent phase, while it is not allowed to borrow
allowances between phase one and two. The reason, why it is so, is that the first phase is a

10

EEA Report No1/2005; Climate Change and European low –carbon energy system; EEA Copenhagen 2005; Annex II;

http://europa.eu.int/comm/environment/climat
11

Directive 2003/87/EC of the European Parliament and of the Council establishing the greenhouse gas

emissions allowance trading within the Community and amending the Council Directive 96/61/EC; Article 25
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tryout of how will the EU ETS function and allowing borrowing could unexpectedly endanger
the commitment to the Kyoto Protocol.
The complicacy of EU ETS lies not only in its size, but also in the diversity within the
character of the European Union itself. Whereas all the regional and national programs on
reduction of air pollution and on climate change ever implemented in Europe or in the United
States were founded on simple cap-and-trade basis (see List of Vocabulary), the EU ETS is a
"cap within the cap"12 – the determining of the cap for individual member states takes place at
the level of European Commission, whereas the assignment of the allowances to concrete
installations is fully in the hands of the national governments. Each government was supposed
to submit its National Allocation Plan to the European Commission, for review, whether it
meets the allocation criteria – considered was above all if the prospective allowances
allocation does not impair the intra-EU competition – if it does not give to particular industry
of the member state competitive advantage over other member countries13. In the allocation
plans there has been further imbedded the methodology of allowance assignment, of
monitoring, compliance controlling and reporting etc. Although the deadline for submitting of
the National Allocation Plans to the European Commission was 31.4.2004 for the old EU -15
and 1.5.2004 for the new accession countries, only few of them were able to meet this target.
For example Czech Republic was one of the countries with longest delay – our political
representation reached compromise at the end of September 2004 and the final and approved
NAP was adopted in 16 January 2005. Official translation of the NAP and its legal
publication is dated to 5 August 2005 (for details see part 2.4.1).

2.3.2 Comparing Kyoto, EU ETS and the US programs
For purposes of the general introduction into the problems of tradable emission allowances it
might be reasonable to compare on this spot three most important emission trading systems –
EU ETS, Kyoto Protocol mechanisms and its predecessor – the US emission trading
programs. There is no need to include into this comparison any other program or project (like
UK ETS, Danish trading...), because all of them are in some way derived either from the US
programs or from EU ETS.

12

J. A.Kruger; W.A.Pizer; Greenhouse gas trading in Europe: The new Grand Policy Experiment; Pew Center
on Climate Change; 2003; Arlington, page 11

13

More to the topic of the neutrality of the EU ETS – see footnote 46 and the Conclusion.
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At the end of this very short comparison chapter it is necessary to explain the connection
between the Kyoto Protocol and the EU ETS. The European Union committed itself to reach
the Kyoto targets in pool – i.e. all EU members together. This idea has been incorporated into
so called "Burden Sharing Agreement14", which is based on international law principle of
common but differentiated responsibilities. Source of this idea is that individual commitment
of the EU member countries to Kyoto targets could cause a slow-down of growth in some of
them and the prosperity and integrity of the Union might be endangered.
For that reason some countries adopted stricter regime of reductions according to their
technological capacities, whereas other countries are even allowed to increase their emissions
to in order to protect their industry and secure progress and growth. The scheme of the Burden
Sharing Agreement was designed before the accession of 10 new countries and therefore the
distribution of advantages is among EU 15 and EU 10 remains disproportional in the sense
that the new members prospective committment to EU ETS is more or less equal to their
Kyoto duty, whereas for instance for Greece or Spain the situation is completely different and
they can benefit massively from this burden distribution - see Chart 7 and Chart 8.

Chart 8: Kyoto targets of New Member States for 2008-12

Chart 7: Kyoto targets of EU 15 for 2008-12 relative to base-

relative to base-year emissions under the EU

year emissions under the EU burden-sharing decision
source EEA technical report 7/2004;

burden-sharing decision; source; www.eea.eu.int
14

Council Decision 2002/358/EC concerning the approval on behalf of the European Community, of the Kyoto
Protocol to the United Nations Framework Convention on Climate Change and of the joint fulfillment of
commitments thereunder; 25.4.2002
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Table 3: Comparing the EU ETS and the US ETS; source J. A.Kruger; W.A.Pizer; Greenhouse gas trading in Europe: The new
Grand Policy Experiment; Pew Center on Climate Change; 2003; Arlington; page 15; Kyoto Protocol;
http://europa.eu.int/comm/environment/climat

15

www.epa.gov/airmarkets
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2.4 Czech Republic and Climate Change Mitigation
2.4.1 Legislation
Czech legislation concerning the tradable emission allowances could be divided into three
capital sections – ratified international agreements, European directives, Council decisions
and other European legislation acts and finally national acts and other governmental or
ministerial regulations. In Czech law system the hierarchy begins with the Constitution and
constitutional acts continues with international agreements (in case of antagonism between
ratified international convention and national act or rule, the international convention shall be
used16) and European directives and Council decisions (there are also other rules set by the
EU, but most of the is either not binding or not binding without further national legislation
acts) and ends with national laws and acts (including directives and rules issued by the
government, ministries and municipality)17.
The most important ratified and binding international convention I have already mentioned in
this work – it is the United Nations Framework Conference on Climate Change and its
executive act – the Kyoto Protocol, which – after being ratified by Russian Federation in
November 2004 – entered into force in February 2005 and become effective to its Parties. The
Kyoto Protocol is described in 2.2.1 and 2.3.2

As a connection between the Kyoto mechanisms and the EU ETS adopted for EU 15 serves
on the general level the European Council Decision 93/389/EEC18 and more concretely the
Council Decision 2002/358/EC – Burden Sharing Agreement (see above 2.3.2 and Chart 7
and 8). Both of these decisions were adopted by the Czech government mainly on voluntary
basis, as they were agreed upon by the EU 15 before the accession of Czech Republic in May
2004. Czech Republic is not part of redistribution of duties in the framework of common
fulfillment of Kyoto targets by EU 15 under 2002/358/EC19. Directive 2003/87/EC (of the
European Parliament and of the Council establishing the greenhouse gas emissions allowance

16
17
18
19

1/1993 Constitution of Czech Republic, Article 10
Boguszak J.; Čapek J.; Gerloch A.; Teorie práva; Aspi; 2003; Prague; Chapter III.
Concerning the evaluation of real contribution of EEC members to fulfillment of common commitments.
Czech Republic adopted just general provisions from the Council Decision 2002/358/EC and has added its
Kyoto traget into the general EU commitment scheme (see Chart 8, 9).
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trading within the Community and amending the Council Directive 96/61/EC) has established
the EU ETS and was adopted by Czech Republic as 695/2004 Act20 in December 2004.

The last named directive defines (for particular definitions see List of Vocabulary and
Abbreviations) the most important terms and sets general rules for allowances issuing, their
allocation, for pooling of installation operators and identifies the responsibilities of the state
institutions in this process and divides among them the competencies. Central administration
organ for the EU ETS in the Czech Republic is the Ministry for Environment and the Czech
Inspection of the Environment, penalties for violation of the rules of EU ETS (such as giving
false or incomplete information about the real amount of emissions or excess uncovered
emissions etc.) will be collected by the custom office cognizant to the location of installation
in question. Essential complement to this European Council Directive21 is the National
Allocation Plan, which provides the methodology of distribution of allowances to the concrete
installations together with a list of assigned amounts for each year.
Czech National Allocation Plan (NAP) was approved by the European Commission 16th of
January 2005 after long and complicated negotiations. General criteria for the structure and
provisions of National Allocation Plans have been specified in Annex III of the European
Council directive 2003/87/EC. The Czech NAP sets the amount of assigned allowance units –
292.8 millions tonnes of carbon dioxide for the first commitment period; the percentage of
Czech installations involved in the EU ETS is estimated as 65% of total Czech emissions of
GHG in year 2010; the fundamental allocation is based upon historical emission as an
arithmetical average of two years with the highest emissions from period between 1999 and

20
21

On GHGs emission allowances trading and on change of some Acts.
There are several other EU directives and council decision that had to be taken into account while
implementing the EU ETS and Kyoto in Czech Republic – but to describe each of them would not be useful
for the purposes of this work (the impact of them on the amount of emissions in Czech Republic in not
higher then 10%), so I will just list them down in this footnote: 2004/8/EC – combined energy and heat
production, 2003/96/EC – energy and electricity production tax system reconstruction, 2003/30/EC –
biofuels directive, 2003/17/EC low-sulphur fuels directive, 2001/91/EC – energy saving in buildings,
2001/81/EC national emission limits for air pollutants, 2001/80/EC limitations of emissions of certain
pollutants from huge combustion sources, 2001/77/EC support for renewable energy, 1999/31/EC waste
site directive, 1999/13/EC resolvent directive, 96/61/EC IPPC directive, 91/676/EEC European nitrate
directive.
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2001; Early Actions projects – such as joint production of electricity and of heat – have
reserved 1.5 to 3% of allowances; for corrections in case of temperatures variations 673,468
allowances is set aside; 50,0000 allowances could be gained by new Czech entrants to the EU
ETS market. The NAP is consistent with Czech Kyoto target (Czech Kyoto target see Chart
9).

From the Czech national legislation, there are several acts that had to be either newly
approved or changed because of implementation of the Kyoto Protocol and EU ETS. Most
important is definitely the Act number 695/2004 Coll. on conditions of GHG emission trading
in Czech Republic and on change of some other acts. I have already described the content of
this act as it is literally a transcript of the European Council Directive 2003/87/EC. The NAP
was transposed into Czech legal system in governmental decree number 315/2005 Coll. on
proposal of the Ministry for the Environment22 and on behalf of the Annex III of the EU ETS
directive.

From other legal acts that have been
modified for the reason of the EU ETS
adoption I consider to be important to
name the Air Protection Act 86/2002
Coll., Energetic Act 458/2000 Coll.,
Integrated Prevention Act 76/2002 Coll.
(which has been implemented into Czech

Chart 9:Distance to Kyoto target; source – the National

legal system as direct consequence of
adoption

of

more

Allocation Plan for the Czech Republic (8.8.05)

environmentally-

cautious policy of the European Union), Waste Act and Packaging Product Act (number
185/2001 Coll., 477/2001 Coll., respectively) and the Act on Support for the Energy
production from Renewable Sources – 180/2005 Coll.
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The Ministry for the Environment's Background Report for the NAP adoption sets as main reasons for the
importance of implementation of the NAP into the Czech legislation the necessity to fulfill the international
commitments of Czech Republic and also the fact that the assigned amount of allowance units for Czech
Republic is not apt to hinder in any way the growth of Czech industry. The verity of the second statement
will be evaluated in Part 3 of this paper.
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3. Evaluation of the Czech position within the EU ETS
3.1 Czech allowances market description
3.1.1 General information about the market
The number of installations participating on the Czech tradable permits market achieved at the
end of the year 200523 value 307, the amount of assigned allowances exceeds 97,100,000.
One allowance (tradable permit) corresponds to one ton of carbon dioxide emitted by the
installation to the atmosphere. Participating companies are in the NAP divided into 12
sections24, but in my thesis I will use a bit rougher division – using just six sectors only –
power, metal and steel, chemicals, minerals, pulp and paper and oil and coke sector (which is
more or less the very same partition that is being used in most of the EU ETS market studies).
The allowances are not equally distributed between the six sectors – just mere look on the
corresponding Chart 10 reveals

Percentage of perm its assigned to sectors

that the sector of power (or let us

6%

1%

Pow er
Oil and coke

use as a synonym also term
“energy industry”) concentrates

Chemicals

16%

Metal and steel
Minerals

nearly 70% of assigned permits.

Pulp and paper

It is also the most diverse sector
6%

of the six – it covers altogether
2%

some 200 enterprises although
69%

more than 60% of all assigned
allowances are pondered in the
hands

of

only

three

companies.

The

list

large

Chart 10: source of data – Czech NAP 8.05, calculations: J. Chvalkovská,
Size of participating sectors in %

of ten

companies with largest assigned amount of tradable permits further depictures the inequality
of allowances distribution within the power sector – the largest (in terms of assigned tradable
permits) participating company – ČEZ a.s. – itself is a recipient of nearly 38% of all permits
for Czech Republic(see Chart 14).

23
24

National Allocation Plan August 2005
Business power, public power, metal and steel, chemicals, coke, oil manufacturing cement, lime, ceramics,
glass, pulp and paper

37

The Czech market could be further described with use of statistical data – I hope to gain from
this very basic analysis some more detailed information about the distribution of the tradable
permits among the participating firms and installations. From Table 4 could be quite clearly
recognized that in this case the distribution of allowances cannot be described with use of the
arithmetic average. Because of the unequal size of installations – where there is just few big
installations (let us say over 2 millions of assigned tradable permits) and a lot of small ones
(under 10,000) – the average is deviated from the robust estimate of the mean value – from
the median. The inequalities between the installations present on the market could be further
drawn through the squared standard deviation, which in case of the market exceeds seven
hundred thousands tradable permits. The difference between the smallest and the largest
participating installation is 7,716,814 tonnes of carbon dioxide, both these installations are
covered in the power sector. Now, I would like to map a bit more closer the sectors one after
another, last sector portrayed will be the power sector – which will be at large discussed then
in the following chapters.

Table 4: source of data – Czech NAP 8.05, calculations: J. Chvalkovská, Sectors in numbers

3.1.2 Closer look on the sectors participating in the EU ETS
Let me have a closer look now on the Oil and Coke sector - smallest sector among all the
participating ones in terms of number of participating companies (it consists from only 3
companies or in other words from six installations). In this sector only two percent of the
Czech permits are being allocated in absolute numbers - which mean 1,620,325 of EUAs.
Because of the size of this sector statistic numbers do not express too much as the sample is
not large enough. In Chart X it could be seen that in this sector there is one very large
company – Česká rafinérská a.s. – with more than one million of assigned permits and two
smaller companies.

As second sector I will describe the Paper and Pulp sector – the smallest sector in terms of
assigned allowances – only 1,200,283 (this is approximately 1% of all assigned allowances).
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In this sector there are 15 companies participating (18 installations). The squared standard
deviation is here the lowest, the difference between the median and arithmetic average is
relatively low – this means that the allowances are distributed quite flatly among the
participating installations. In this sector one larger installation – Frantschach Energo a.s. –is
compensated by a larger number of small installations (5 installations have under 10,000
assigned permits).

The sector with lowest concentration is the “Minerals”. Approximately 50% of allowances
assigned to this market branch (6,023,359) are concentrated in hands of three largest
companies (in other participating sectors it is at least between 60% and 70%). This sector is in
terms of production the most diversified one – it covers four branches – lime, cement, glass
and ceramics. The biggest amount of tradable permits is allocated to the cement branch
(3,047,260), highest number of installations is in the Ceramics sector (also the highest number
of firms). Although this sector is relatively diverse, the average-median difference is in
comparison not high (cca.50,000) neither is the squared standard deviation. Diversity mirrors
itself more in other figure – the average number of allowances per installation – whereas it is
507,877 permits per installation in the cement branch, it is only 13,698 permits per
installation in the ceramics sector (just to have the figures complete – for glass this number is
39,421 and for lime 268,217).
Largest company
Second largest
Third largest
Others

Concentration (in terms of assigned am ount of permits) of participating sectors

Pulp and paper sector
Manufacturing of minerals
Metal and steel
Chemicals
Oil and coke industry
Pow er sector
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Chart 11: source of data – Czech NAP 8.05, calculations: J. Chvalkovská, Concentration of
participating sectors

The “Chemicals” is a sector, to which some 6% of all allowances have been assigned (in
absolute numbers this means 5,574,288). In this sector there are 17 installations (15 firms),
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the average number of permits per installation is 327,899 – this number cannot serve as an
estimate of the mean value – because the difference between the average and the median is
rather large – nearly 300,000 permits. In this sector fifth largest EUA recipient could be found
– Chemopetrol a.s. (3,495,028). This sector is – after the “Oil and coke” the most
concentrated one – over 80% of allowances assigned to this sector are allocated to the three
biggest companies of this sector, if we take the six largest participating installations the
percentage will increase up to 95%.

To the “Metal and Steel” sector 16% (= 15,455,479) of Czech tradable permits have been
assigned. This sector is also rather concentrated – the three largest companies in this branch
maintain more than 70% of assigned allowances (if six largest installations are considered, it
is cca.95%). In this sector there is also the second largest participating installation – Mittal
Steel Ostrava a.s. (with 6,417,526 tradable permits – see Chart 14). The difference between
the average and the median is extreme here – over 700,000 permits, the squared standard
deviation is 1,562,013 – this mirrors the unequal distribution of allowances within this sector.
To complete the data about this sector I have to add that there are 19 installations participating
here or expressed in a different way 15 companies.

Finally comes the turn of the most important sector of all – of the “Power” sector. To this
sector 69% of all Czech allowances have been assigned (see Chart 13), this fact causes that
talking about the Czech energy sector means talking about the Czech market with EUAs in
general. If we look on Table 4 we see that the figure calculated for the power sector and the
ones counted for the market as whole are very close to each other due to the fact the power
sector overweighs the remaining five sectors. Hence I think that the merit of this paper – to
formulate some arguments either supporting or refusing the theory that the implementation of
the EU ETS will be beneficial for the Czech Republic (because we have enough of “hot air”
to sell etc.) – would not be out of the right way, if I focus in the following parts exclusively on
the power sector. This sector has quite low concentration (relatively to the other participating
sectors) – though still more than 60% of all 67,225,264 allowances assigned to this sector are
gathered in hands of three largest companies of this sector, more interesting is here the
number that would come out if we sum the permits assigned to the six largest installations of
the power sector and divide them by total sum of power-sector-assigned permits – this
percentage is only approximately 40% - the lowest ratio of all the sectors. The disproportions
within the sector could be also described from another perspective - more than 50% of
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participating installations in the power sector has emissions of CO2 lower than 10,000 tonnes
per year, while in the upper segments of the power sector there are just 16 installations with
more than 51 millions of assigned allowances. In this sector there are also the largest and the
smallest (in terms of assigned permits) installations – ČEZ a.s. Elektrárna Počerady
(7,177,091) and Dalkia Česká republika a.s. Mobilní kotelna Jižní Město (277). Other fact is
that six of the ten largest permits recipients in the Czech Republic are also installations from
the field of energy. This sector is more discussed in the following chapters.

And at the end comes the

Pow er versus other EU ETS Sectors
Power sector total

evaluation of the numbers for
whole Czech EU ETS market. As

Other sectors total

31%

I have said above, the whole
market quite closely follows the
behavior of the power sector. In
this

market

–

installations

are

totally

425

involved

(approx. 200 firms). The average

69%

Chart 13: source of data – Czech NAP 8.05, calculations: J. Chvalkovská,
Power sector versus other participating sectors

number of allowances per one installation is 227,631, which differs significantly from the
value of the median of the whole market – 16,725 – this means that the allowances are not
equally distributed among the installations (see also the squared standard deviation). As was
said above, both extremes of the market are installations from the power sector.
5%

Num ber of firm s in each of EU ETS sectors in CZ

19%
Pow er sector total
Oil and coke industry total
Chemicals total
5%

Metal and steel total
Manuf acturing of minerals total

5%

65%

Pulp and paper sector total

1%

Chart 12: source of data – Czech NAP 8.05, calculations: J. Chvalkovská, Companies in the Czech EU ETS
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Chart 14: source of data – Czech NAP 8.05, calculations: J. Chvalkovská,10 largest companies in the Czech EU ETS
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3.2 Microeconomic market description – focus on power sector
3.2.1 Indicators, methods, problems
When writing this paper my biggest problem was a serious lack of available data to this topic.
Therefore I had to use methods and assumptions that have enabled me to make the picture of
the power sector with smaller amount of information. This part is composed from two
description methods. One is trying to describe the market segments of the power sector
theoretically, with use of statistic and econometric tools; second shall provide an insight into
the reality of the EU ETS with use of information obtained from SEVEn o.p.s. and ČEZ a.s.
Data about the installations (used in Boxes) are taken from energy-audits25 kindly borrowed to
me by the company SEVEn o.p.s. and I selected (with help of the experts from this company)
those that form according to several criteria (which are discussed below) a very representative
sample. From them I will also derive conclusions, which can be later useful as instrument for
the Czech EU ETS power sector evaluation and for the conclusions that I want to obtain from
this analysis. This paper does not aspire on comprehensive analysis of the Czech EU ETS
market (a report on this topic will be released supposedly – according to European
Environmental Agency26 - in spring 2009), but just tries to provide an answer on the question
about the perspectives of Czech participation in this system. The installations that I have
chosen for this work – on one hand - provide an insight into the possibility of companies of
different sizes to reduce their emissions and energy consumption. From the analysis of the
market segments I would like to derive an insight into the structure of the power sector I will
develop possible scenarios that will demonstrate the emission-saving potential of the Czech
allowance market – which in other words means – the amount of hot air that could be

25

Energy Management Act (406/2000 Coll.) – mandatory for every installation with consumption exceeding
1500 GJ/year (for public sector) and 35 000 GJ/year for private enterprises. – how can an energy audit be
useful demonstrates the table pasted below. (table taken from Malý, Spitz, Honzík; Recent Energy
Efficiency Trends in the Czech Republic, final report of the project “Energy Efficiency Indicators for
Central and Eastern European Countries” with support of Ademe, SAVE and DEA, February

2004)
26

www.eea.europa.int
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potentially sold abroad. With use of allowance prices – gained from Point Carbon Inc.27 - I
will count later, how much could Czech Republic gain from selling these allowances. This
will be the content of the microeconomic part of this work that will describe the “hot air
potential” of the Czech power sector (ergo of 70% of the whole Czech EU ETS market) –
which in other words also means that I will be providing here the description of the supplyside of the Czech allowance market (I can say this provided that Czech Republic will act as a
net-exporter of the CO2 tradable permissions during the first commitment period of the EU
ETS).

Calculations used in this chapter are basically half to half extracted from the energy audits and
from other external sources (such as from Eurostat etc.) and partly my own computations28
based on the data from the NAP and from the energy audits. The methodology of SEVEn
o.p.s., EUROSTAT etc., when counting for instance the “energy savings potential”, may be
found in the energy audits legislation (see footnote 25) The VAT was not included in the
calculations.

The procedure of my microevaluation of the EU ETS power segment will be focused on the
power sector of the market – reason, why I must do so, is that to make such a picture about
the whole market would be too complex and also too long for this paper. The reason, why I
can do it like this, is that has been already illuminated in the previous part (see 3.1.2 part
about the power sector and Chart 13) – description of the power sector can – because of its
structure and size quite easily substitute the description of the whole market.
Data about the installations that I will use as illustration (in Boxes 1, 2 and 3) of the market
description are from the energy audits and will not be named in this work, as the companies
have not given to me the permission to use explicitly their data.

For further evaluation of the reality of the EU ETS in Czech Republic I will use some
information received from Vladimír Svoboda from ČEZ a.s. to describe and roughly estimate,
how can companies profit from the new system now and in the future.

27
28

www.pointcarbon.com
with use of statistical software TSP and Microsoft Excel
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3.2.2 Estimation of “hot air” for five segments of the power sector - theory
I divided the power sector into five segments – in order to be able to estimate better the trend
of the market (to count this function I have used basic linear or exponential regression with
assigned permits as dependent variable and with just one explanatory trend variable that
expresses the position of the installation within the segment; for calculation of the regression I
have used the Microsoft Excel).

Assumptions
In order to be able to estimate the market segments I have to set here some assumptions.
First assumption can also be described as rationality – if the participating companies increase
their emissions, even though they might gain profit from opposite kind of behavior, they
would not behave rationally in sense of the classical microeconomic theory and thus their
behavior would be hardly predictable. This also means that in this section I will not take into
account the possibility that the EU ETS is not functioning at all – which would be the case, if
carbon dioxide emission savings of participating installations were negative. Other remarks to
validity of the assumption of this model will be provided in part 3.2.3.

Second assumption that I will levy on my model sets other delimitation. To be able to draft at
least some structure of the “hot air” in the market segment I need to find an upper border of
the possible carbon dioxide emission reduction. This upper border I would like to derive from
the energy saving potential of the participating
companies. This indicator is determined by
technology and could vary from installation to
installation. I went through several studies29 and
as a thin red line through all of them went number
20% (have a look on Chart 15) as the ideal future
energy saving potential. I will use this percentage
Chart 15 source – Eurostat; Estimated technical potential
energy savings from efficient burner technologies
introduced in the EU from 1995 to 2010

29

For studies that I have searched see for instance (all web pages downloaded 19.4.2006 at 15:30):

http://europa.eu.int/comm/energy_transport/atlas/htmlu/ctfpot.html
http://www.eci.ox.ac.uk/lowercf/eusave_boilers.html
http://www.greenconsumerguide.com/domesticll.php?CLASSIFICATION=77&PARENT=73
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as the ideal upper border of possible savings of energy (see 3.2.3 for discussion of possible
impacts of this fixed upper border).
How does this figure hang together with the potential of the installation to reduce its carbon
dioxide emissions? Well – the actual saving of the emissions would be lower than 20% for
sure, because the relationship between 1 GJ of saved input energy and 1 ton of saved CO2
emissions is not one to one. In case of the small boiler plant that I use in part 3.2.3 as
illustration (see Box 1) the relationship is like 1 GJ of reduced energy input to 42 kg of carbon
dioxide emissions. In case of installations in Box 2 the situation is the same, in case of
installation from Box 3 the ratio exceeds 100 kg CO2 on 1 GJ so it is still definitely not
reaching the 1GJ to 1000 kg border30. But because I am talking here about the upper bound of
the possible saving of CO2 emissions, I can use this 1:1 relationship as the highest possible
scenario.

Third assumption of this model is that within the set delimited by function of zero emission
saving and by function of 20% emissions saving the installations are behaving randomly –
hereby I mean that there is no correlation between the emissions savings potentials of the
participating installations. The ideal emissions saving potentials are also determined
exogenously (by the best available technology for each kind of installation etc.) and so not
influenced by the number of assigned permits (this exogeneity implies that the emissions
saving potentials of the participating installations do not follow the same trend as the variable
“assigned EUAs”; the savings depictured in Charts 17, 18, 21, 22, 26, 27 follow – because of
the adjustment of the upper 20% border of the emission saving potential – growing trend also
depictured in Charts 16, 19, 20, 24, 25). All the installations are obviously different in terms
of assigned EUAs, but there are also other parameters such as production (e.g. involved are
companies producing and selling electricity or heat, companies producing textile, hospitals
etc.), age of the installations, geographical position, structure, technological procedures etc.
Hence could be expected that similarly diverse will be the emission saving potentials of these
installations. The installations vary also in terms of their efficiency – within each segment
there are modern and efficient installations with only low potential for CO2 reduction and also
installation with low efficiency of the use of energy, which due to this fact have high potential

30

e.g. Malý, Spitz, Honzík; Recent Energy Efficiency Trends in the Czech Republic, Final report of the project
“Energy Efficiency Indicators for Central and Eastern European Countries” with support of Ademe, SAVE
and DEA, February 2004
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for reduction of carbon dioxide emissions. Therefore I will model the situation with use of
randomness.

The element of randomness I added with use of the Excel function of random numbers
generator. For every installation I made a random sample of emissions saving potentials
(n=100) and this gave me a random sample of possible emission cuts within all market
segments. From this sample I will estimate with use of moment method the mean value,
variance and two-sided confidence intervals on the 95% significance level for each of the
participating installations and I will use these border points of these intervals as lower and
upper estimated saving scenarios. I will count the lower and upper amount of spare
allowances and with use of data about the prices of allowances on the EU ETS market31 I will
calculate possible total revenue from such a sale.

Computational procedure
To the lowest segment I included 52 installations – with 154,910 assigned permits. The
graphical representation of the segment could be seen in Chart 16. The estimated coefficient
by x is approximately corresponding to the average difference between two consecutive
installations; the intercept has been counted as result from the regression. The coefficient of
determination is more than 98%, so we can substitute this market segment by this function
with just 2% loss of information. In the Chart 16, red point demonstrates, where the
illustrative installation (see Box 1) is.

First of all I will run regression of the vector of assigned allowances to installations in this
segment (y) on the trend explanatory variable expressing the position of installation within the
segment (x) (dark blue data points – Chart 16 and Equation 3.1.2.1).

(3.1.2.1)

y i = α + β ⋅ xi + ei
yˆ i = 660 . 938 + 87 . 474 ⋅ x i
R 2 = 0 . 9867
i = 1, 2 ,..., 52

Red point in Chart 20 shows, where a small boiler plant would be positioned in the market
segment (see Box 1).
31

www.pointcarbon.com
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Chart 16 source of data– Czech NAP 8.05; calculations – J.Chvalkovská; dark blue data points=zero emission savings, light
blue data points=20% emission saved

Second step is to count the lower and upper boundary of the CO2 emission savings in this
segment. The zero emissions saving bound is clear – it is represented by the previously
counted regression line. As second boundary (light blue points in Chart 16) I will use:

(3.1.2.2)

x i ⋅ 0.8 = emissions _ after _ potential _ reduction

For each installation I have estimated its mean value (3.1.2.3) and the variance (3.1.2.4) of its
potential emission reduction with use of moment method.

(3.1.2.3)

1 100 ~
Eˆ X i =
⋅ ∑ x ij = x
m j =1
m = 100 ; i = 1, 2 ..., 52
~
x ij = ( random _ value ) j ⋅ 0 . 8 ⋅ x i

va r̂ X

(3.1.2.4)
σˆ =

i

= E(X

2
i

) − ( EX i ) 2 = σˆ

1 100 ~
∑ ( x ij − x ) 2
m − 1 j =1

m = 100 ; i = 1, 2 ,..., 52
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2

I used the estimated parameters – mean value and standard deviation (σ) – for calculation of
the two-sided mean value confidence interval on 95% significance level (3.1.2.5).

σˆ
≤~
x i ≤ u 0.975 ⋅ i + x i = Α i
m
m
m = 100; i = 1,2,..., 52

(3.1.2.5)

Ω i = x i − u 0.975 ⋅

σˆ i

The lower and upper boundary of the confidence interval I have named Αi and Ωi. I subtract
the Ai from the xi (number of assigned allowances to installation i) in order to obtain the lower
emission saving scenario and I do the same with Ωi for purpose of building the upper CO2
saving potential (3.1.2.6).
x i − Α i = lower _ potential _ EUAs _ saving = ∆Li
x i − Ω i = upper _ potential _ EUAs _ saving = ∆Ui

(3.1.2.6)

i = 1, 2,...,52
52

∑

(3.1.2.7)

i =1

52

∆ Li = ∆ L ; ∑ ∆Ui = ∆U
i =1

I sum all 52 ∆iL (∆iU) and the estimated lower (upper) amount of “hot air” in this segment of
the power sector (3.1.2.7). I multiply the total amounts of “hot air” with the minimal and
maximal allowance price (2004 until May 2006) and what I get is the total possible lower and
upper revenue that could be obtained from the sale of the “hot air” of this market segment
(3.1.2.9).
∆L ⋅ p = total _ lower _ revenue _ from _" hot − air "

(3.1.2.8)

∆U ⋅ p = total _ upper _ revenue _ from _" hot − air "
52

∑∆
i =1

(3.1.2.9)

52

L
i

= 13742 .5; ∑ ∆Ui = 17244 .6
i =1

52

ideal − potential _ EUAs _ savings _ border = 0.2 ⋅ ∑ x i = 30982
i =1

All calculation to this section were made with use of the Microsoft Excel and in this paper I
will write only the results – the total lower and upper “hot air” amount and total potential
lower and upper revenues.
Chart 17:data source – Czech NAP 8.05; calculations – J. Chvalkovská – following page
Chart 18:data source – Czech NAP 8.05; calculations – J. Chvalkovská – following page
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The lower middle segment of the power sector forms in terms of assigned EUAs
approximately 1% of the total amount of allowances assigned to Czech power sector. For
counting of the potential “hot air” of this segment I have used the assumptions and the
calculation procedure described above (the only difference is that in this case i=1, 2,…, 53),
so I will write here only the results of the calculations.
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Chart 19 source of data– Czech NAP 8.05; calculations – J.Chvalkovská; dark blue data
points=zero emission savings, light blue data points= 20% emissions saved

Quick look on this market segment proves that the trend of this market segment is also linear
– see Chart 19 and the regression equation in the 3.1.2.10. How the scenarios for this segment
look like could be seen in Chart 18 and (3.1.2.11)
yi = α + β ⋅ xi + ei
yˆ i = 4421 . 6 + 96 . 8 ⋅ x i

(3.1.2.10)

R

2

= 0 . 9726

i = 1 , 2 ,..., 53
53

53

i =1

i =1

∑ ∆Li = 32225.5; ∑ ∆Ui = 40706
(3.1.2.11)

53

ideal − potential _ EUAs _ savings _ border = 0.2 ⋅ ∑ x i = 73569
i =1

Total sum of allowances in the middle segment is more then 2% of all allowances assigned to
the power sector. Again, this segment contains very diverse installations (in this segment
there are represented 52 firms – roughly one quarter of all enterprises participating in the
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power sector), so I will continue to employ here the assumptions that I have used for the
previous two segments and the same procedure of calculation.

Chart 20 illustrates the distribution of EUAs among the participating companies; the
regression equation discloses that the average differences in amount of permits assigned to
two consecutive installations (estimated coefficient of trend variable) are bigger in then in the
lowest and lower middle segments.
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Chart 20 source of data– Czech NAP 8.05; calculations – J.Chvalkovská; dark blue data
points=zero emission savings, light blue data points= 20% emissions saved

yi = α + β ⋅ xi + ei
yˆ i = 9029 . 3 + 199 . 6 ⋅ x i

(3.1.2.12)

R

2

= 0 . 9819

i = 1, 2 ,..., 52
(3.1.2.13)

52

52

i =1

i =1

∑ ∆Li = 66192; ∑ ∆Ui = 83141 .6
52

ideal − potential _ EUAs _ savings _ border = 0.2 ⋅ ∑ x i = 148904
i =1
Noticeable is that in case of the lowest segment the
simulated reduction scenarios show that decreasing marginal EUAs savings, in case of lower
middle and middle segment the marginal EUAs savings are increasing and this trend will be
even more recognizable in the upper middle and upper segment of the power sector.
Chart 21 data source – Czech NAP 8.05; calculations – J. Chvalkovská – following page
Chart 22 data source – Czech NAP 8.05; calculations – J. Chvalkovská – following page
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Distribution of installations according to the amount of assigned
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number of installations w ith certain amount of assigned permits
Chart 23 data source – Czech NAP 8.05; calculations – J. Chvalkovská

The upper middle segment consists from 65 installations, total sum of EUAs is here 2,664,150
(the difference between this segment and the middle segment is 1,889,590 – the reason for
such a huge difference is unequal distribution of EUAs among installations in this sector – for
demonstration see Chart 23).

(3.1.2.13)

yi = λ ⋅ e β ⋅ xi ⋅ei
or _ if _ ln λ = α ;
log y i = log λ + β ⋅ xi + ei = α + β ⋅ xi + ei
yˆ i = 18603 ⋅ e 0.0213⋅ xi
R 2 = 0.9602
n = 65

This segment differs from the previously described segments also in method of trend
estimation. Linear regression of the assigned EUAs on the position of the installation within
the segment does not give satisfying results – the R2 for such estimation is 0.856, whereas if I
apply here the exponential regression the result for R2 improves considerably to the value 0.96
(3.1.2.13). This situation will be more evident in analysis of the upper segment of the power
sector.
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Chart 24 source of data– Czech NAP 8.05; calculations – J.Chvalkovská; dark blue data
points=zero emission savings, light blue data points=20% emissions saved

In Chart 24 red point shows the position of another illustrative installation (see Box 2).
65

(3.1.2.14)

∑∆
i =1

65

L
i

= 232010 ; ∑ ∆Ui = 292539
i =1

52

ideal − potential _ EUAs _ savings _ border = 0.2 ⋅ ∑ x i = 532830
i =1

Just a short look on the lower and upper possible emission savings (3.1.2.14) in this case
shows that the carbon dioxide emissions that could be saved in this power sector segment are
higher than total amount of emissions produced by the lowest segment of this sector. This is
clearly due to the above described unevenness of distribution of allowances among the
installations in the power sector and it supports the hypothesis that the success or failure of
the EU ETS in Czech Republic will depend on installations from the upper two segments.

And finally we come to the upper segment of the power sector. The major part of the
allowances assigned to Czech Republic is allocated in this segment. This sector is also less
varied – only 31 enterprises are participating in it, from which the largest in terms of assigned
allowances (and largest participating company in Czech Republic) is the company ČEZ a.s.
(see Chart 17 for illustration). The distribution of the permits within this segment is again
very unequal (3.1.2.15); again it could be seen in Chart 23. In Charts 25 and 26 it is visible
that between first and fifty-second installation in this segment there is broad difference – more
than 7 millions of EUAs.
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y i = λ ⋅ e β ⋅ xi ⋅ei

(3.1.2.15)

or _ if _ ln λ = α ;
log yi = log λ + β ⋅ xi + ei = α + β ⋅ xi + ei
yˆ i = 63966 ⋅ e 0.082⋅ xi
R 2 = 0.9739
i = 1, 2,...,52

The ideal potential 20% EUAs saving would in case of this segment save more than 11% of
all allowances assigned to Czech Republic (3.1.2.16).

Upper segm ent of the pow er sector
7080000
6080000

EUAs

5080000
4080000
3080000
2080000
1080000
80000
0

10

20
30
xth installation

40

50

Chart 25 source of data– Czech NAP 8.05; calculations – J.Chvalkovská; dark blue data
points=zero emission savings, light blue data points=20% emissions saved

(3.1.2.16)

52

52

i =1

i =1

∑ ∆Li = 5668485 .6; ∑ ∆Ui = 7066031 .6
52

ideal − potential _ EUAs _ savings _ border = 0.2 ⋅ ∑ x i = 12657764
i =1

And now let me compare the possible revenues from potential sale of the spare tradable
permits. The calculation procedure will follow as described on page 47 of this work, I will
compare and contrast the five power sector segments and count the total potential power
sector revenues. This part will finish the potential Czech “hot air” supply estimation and
further will follow a small feedback into the reality of EU ETS.
Chart 26 data source – Czech NAP 8.05; calculations – J. Chvalkovská (following page)
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∆ Lk ⋅ p l = total _ lower _ revenue _ from _" hot − air "
∆Uk ⋅ p l = total _ upper _ revenue _ from _" hot − air "

(3.1.2.16)

k = 1,..., 5 _ segment
l = 2006 ;2007 ;2008
p spot = 14 .98 _ p 2006 = 15 .30 _ Euro ; p 2007 = 15 .9 Euro ; p 2008 = 20 Euro

The price that I will use to count the revenues is the closing price from 19th June 2006 for one
EUA on the spot market and on the future market for years 2006, 2007, 2008 respectively.

∆L*pspot
∆ *p2006

Segment 1 Segment 2 Segment 3

Segment 4 Segment 5

Total

205,862

482,738

991,556

3,475,510

84,913,914

90,069,580

210,260

493,050

1,012,737

3,549,753

86,727,830

91,993,630

218,505

512,385

1,052,452

3,688,959

90,128,921

95,601,224

274,850

644,510

1,323,840

4,640,200

113,369,712 120,253,112

258,324

609,775

1,245,461

4,382,234

105,849.153 112,344,949

263,842

622,801

1,272,066

4,475,847

108,110,283 114,744,841

274,189

647,225

1,321,951

4,651,370

112,349,902 119,244,639

L

∆L*p2007
∆ *p2008
L

∆U*pspot
∆U*p2006
∆U*p2007
∆U*p2008

344,892

814,120

1,662,832

5,850,780

141,320,632 149,993,256

Potential 20% spot

464,110

1,102,064

2,230,581

7,981,793

189,613,305 20,139,1854

Potential 20% ‘06

474,024

1,125,606

2,278,231

8,152,299

193,663,789 205,693,950

Potential 20% ‘07

492,613

1,169,747

2,367,573

8,471,997

201,258,448 213,760,379

Potential 20% ‘08

619,640

1,471,380

2,978,080

10,656,600 253,155,280 268,880,980

Table 5 data source – Czech NAP 8.05 and Point Carbon; calculations – J.Chvalkovská; Potential revenues for Czech „hot air“
in Euros

As could be seen from the results in Table 5 and Chart 27 the possible gains from EU ETS for
participating installations could theoretically be enormous, enabling companies to invest
further into the improvement of their technological equipment. But this is just a theory, how
does the reality look like will be further described in Chapter 3.2.3. Concerning the prices – I
have used the spot prices along with forward prices in order to provide a complex picture of
the potential revenues from EU ETS savings – in fact the emission saving potential is a
timeless variable and hence it is difficult to estimate the revenues, which are dependent on the
prices that have time dimension.

Chart 27: data source – Czech NAP 8.05; calculations – J. Chvalkovská (following page)
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3.2.3 A small insight into the daily routine of the EU ETS
„The only possible result of research in the so called “social sciences” is that some people
do, some don’t.”
Ernest Rutherford (1871 – 1937)

Although I am not very fond on quotations, there is a lot of truth in this one. In the previous
section of this work I have described some theoretical model of potentially available “hot air”
in the power sector and also potential revenues that Czech companies would be able to obtain
from selling this “hot air”, there is still the most crucial issue waiting to be solved –do the
participating companies in reality really do, what they are according to the theory supposed to
do?

The weakest point of every model is its assumptions and in case of my model this is truth as
well. In this section I would like to discuss, what would happen if I relax or change the
originally imposed restrictions to my model and also – with use of Boxes containing examples
from the “real life” – to show a bit the day-by-day reality of the Czech EU ETS.
Let me start with the assumption that there is no relationship between the emissions (≈
energy) saving potentials of the participating installations. Due to this assumption I was able
to spread the emission saving potentials across the participating installations randomly and
construct than the confidence intervals. What would happen without this assumption? Well
the emission saving potentials – respectively the values obtained after having multiplied by
them the 20% potential saving - would not fulfill the conditions of the Gauss Markov
Theorem and of the Normality assumption and I would not be able to build the confidence
intervals, which are based on these conditions – at least not without further information. This
would mean that I could not model the savings at all as details about the success of the EU
ETS have not yet been reported by the participating companies. This assumption is thus
crucial for the model, but how far it is from the reality? According to all that I have read and
seen, there is no evidence that the energy (emission) saving potential of different installations
shall be somehow interconnected or even interdependent. SEVEn o.p.s has counted the energy
saving potentials for the installations that I am using as illustrative as “technical potential”,
which expresses32 “the saved energy with application of the best available technology (BAT)
and with no time consideration”. The BAT differs significantly for each individual type of
32

Definition adopted from http://www.ema.org.nz/publications/papers/rossouw_etal1996.pdf.
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installation and so does the technical energy saving potential. The availability is also further
determined by the costs of necessary investment – as money delimitates the set of (for the
company) plausible solutions to reduce its emissions. Therefore it could be expected that the
BAT for e.g. two boiler plants can vary because of differences in the originally implemented
technology, in the age of the installation, in the investment into technology in the past etc.
These arguments are the basis of my assumption and due to the fact that I have made one
hundred random values of energy (emissions) saving potential for each participating
installation, I think that I did not switch with it too far from the reality.

Another assumption I made is the setting of the upper delimitation of the emission saving
potential. First step is that I have made from energy and emission saving potentials an
identity33. I can take the liberty to do this because I am forming like this the upper emission
saving border, so it is better to overestimate the potential than to underestimate it. As the
emission saving potential is (see the paragraph above) defined as quantity without time
dimension, I was able also to employ the potential counted by Eurostat as ideally achieved in
2020 (and I have also found similar figure in several other scientific studies

34 35

), which is

20%. In this assumption, after more detailed data will be released, there is also space for
further refinement of this ideal upper border, which would then cause the estimates with use
of my model more precise.

And as last I have to discuss here the most problematic assumption, which is the rationality of
the agents on the market. This assumption I have adopted from the economic theory and I
define it here as such behavior of the participating installations under the EU ETS, when none
of them would increase its emissions, but they would rather innovate the equipment, invest
33

For details on connection of emission and energy saving potentials see e.g. http://www.aip.org/pt/vol-53/iss11/p29.html#fig3 (Kaarsberg, Rosenfeld, Romm; Technologies to reduce Carbon Dioxide emissions in the
next decade; 2001; Physics Today online), downloaded 17.5.2006

34

A study depicturing the potential ideal emission saving scenario is: Scenarios of US Carbon Reductions:
Potential Impacts of Energy Technologies by 2010 and Beyond; (ORNL/CON-444), Oak Ridge National
Laboratory, Oak Ridge, TN (1997), downloaded 17.5.2006

35

For another study on maximal estimated energy saving potential see above all slide 12 of
http://www.emnrd.state.nm.us/emnrd/ecmd/UtilityEnergyEfficiency/documents/EEtaskforcepresentation923-04.ppt downloaded 17.5.2006
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into better technologies and then use the spare allowances either to increase production or to
gain additional funds by selling them. This is, by the way, also the underlying idea of the
whole system of tradable carbon dioxide permits. Company will compare the possible gains
from trading its assigned allowances against the costs of investment into more carbon –
efficient technology and against risk of paying fine for overstepping its total amount of
allowances and because every rational economic agent is trying to minimize opportunity costs
and increase individual profit, he would decide to invest into technological improvements
rather sooner if motivated by the possibility of profiting from permits purchase.
There are basically three methods of trading with the EUAs.36
Firstly, it is direct trading through bilateral contracts. These contracts can have either form of
a simple commercial agreement about sale of liquid assets for some fixed price or it can be an
agreement similar to those used in the electricity trading.
The electricity trading agreements are method of wholesale trade, so only the biggest fishes in
the EU ETS pond can afford to trade with the use of these agreements. Trading takes place
under some international organization, such as EFET – European Federation of Energy
Traders37 – and it shall simplify the trading between the largest companies in Europe and in
the world. The trading procedure is that firstly company asks for membership in the respective
organization, the respective organization rates the company (asses its financial credibility) and
then it can start with contracting. The contract establishes a bilateral “account” that sets upper
limit of the reciprocal negotiation (this upper limit could be expressed in hundreds thousands
euros) – the upper limit corresponds to the rating of the company. Through these “accounts”
the companies can buy and sell EUAs, the only problem is that the reciprocal clearing of the
accounts takes place later than one month after the actual transaction. This liquidity binding
debitor-creditor relationship is also the cause why only big and financially stable companies
can participate. From Czech companies only two are currently members of the EFET, for
instance38 - Dalkia a.s. and ČEZ a.s. For this part of my analysis, this wholesale trading is a
bit out of focus, as only two companies in our country can use it.

36

For details on proportions of use of the three trading methods on the total volume of trade see 3.3.2

37

www.efet.org

38

The Past and Future of Energy Trading, The EFET celebrates its first six years; page 44 – 45, downloaded at
www.efet.org , 4.7. 2006
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The simple commercial agreement is, on the other hand, form of contracting interesting above
all for the small participating companies. Company that has some EUAs surplus can simply
offer those to some stronger trader – such as is ČEZ a.s. or another big company that trades
the allowances extensively. After having bargained the price with the trader, to which the
trader indeed included its transaction costs, the small company gets its money and the trader
uses the bought allowances for further trading. This method of changing EUAs into money
cannot be used by every company, however. For instance the company described in Box 1 is
has too small amount of surplus allowances to be able to offer them. Allowances are traded in
so called “lots”, one lot is thousand EUAs. According to the words of Mr. Svoboda from the
ČEZ a.s., the amount of allowances that he, as trader, would buy is at least 2,000 EUAs,

otherwise the transaction costs would make the transaction unprofitable. Therefore company
described in Box 1 is too small to be able to sell its surplus EUAs even this way, company
form Box 2 would, on the other hand, profit, if it decides to sell its allowances through such
an agreement. There is still chance left for the small boiler plant – pooling with some other
small companies and sell their surplus allowances together – though again, such pooling
might be costly in terms of transaction costs (finding partners, conclude with them the
contract etc.) and again – the smallest companies would not be considered as suitable partner
for such a pool.
This form of contracts can be used only for spot trading; risk is levied upon the trader, who
certainly discounts it from the price he offers to the company. According to the words of Mr.
Svoboda, ČEZ has currently contracts like this with 10 smaller Czech companies (or pools).
Second way, how to trade the EUAs is to do the transaction through some broker
company39. Company makes a mandate contract with the broker and sells through him its
allowances on some commodity or climate exchange. The broker gets from every allowance
sold from 1 to 2.5 cents; besides this the company shall also pay some administrative fee and
deposit some money on guarantee bank account, securities account or cash account. The
problems with his kind of trading are again the bound liquidity (on one of the above named
account) and quite high costs (this is the most expensive way of trading) and also the fact that
to trade on the exchange requires either some professional skills and know-how or some
advise. The broker companies provide consultancy services that are also expensive. So, again
the company from Box 1, due to the small amount of possibly saved allowances would not
profit hugely from this kind of trading. Company from Box 2 may use this kind of trading, as
39

Such as CO2e, Evolution Markets Ltd., Natsource Europe Ltd., GFI Group Inc., Spectron, ICAP etc.
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it suits to its needs. As I explained in the Box 2 it is a not-for-profit organization, so it does
not dispose with a specialized trading division and it has no experience with such trading.
Therefore it could obtain advice and money for necessary reconstruction from such a trade
without levying too many new things on its administration department. Moreover the
organization from Box 2 is financed from the state budget, so collateral or deposit account
may also not be a problem.40 Big companies usually use the broker services in combination
with other methods of trading such as stock exchange or direct agreements. Through the
broker companies both futures and spot trading can take place.
Trading on Exchange – be it general commodity or climate exchange – is the last
possibility, how to trade the EUAs. The trading unit is also here the “lot” – thousand EUAs.
Trading on the exchange is expensive, if the company does not trade in large amounts (mainly
due to several fixed costs). Companies have to pay besides trading fees also annually trading
fee, registration fee and transaction fee41 - the prices of these charges differs from exchange to
exchange – some ask for transaction fees (the price lies between 0.01 up to 5 cents), annual
clearing fees exceed usually 25,000 euros, average initial margin is approximately 2,000 euros
for every ton (lot) of carbon dioxide. Besides these, there is also the technical equipment
necessary for the software and hardware equipment, which are also costly 750 to 1,500 euros
and of course, there is the deposit that has to be sent to the settlement account before the
beginning of trading. And again, there is the necessity of certain human capital – the company
has to have some traders that will be able to trade and actually gain the profit. All kinds and
varieties of financial instruments can be sold on the exchanges.
Natural adepts for trading the allowances on stock (commodity) exchanges are obviously the
stock companies, because they already have the experience with trading on the exchanges,
they have a trading department with Internet connection and all the necessary equipment, they
posses the know-how and so they can just use the EUAs as another financial instrument to
broaden their portfolio. To this profile fits the installation that I am describing in Box 3 – it
belongs to a big company that trades not only with power, but also with stocks and shares.
Companies described in Boxes 1 and 2 would not be able to trade on the stock exchanges with
profit as they are too small and lacking experiences.

40

Despite these undisputable facts, organization from Box 2 is not trading the EU ETS at all – the problem I
maybe that it is lacking motivation to do so, the potential gain would anyway go into the state budget.

41

Source of information www.euets.com, www.ecxeurope.com, www.eurexchange.com, www.powernext.com,
www.nordpool.com; since July ’06 are EUAs traded also in Czech Rep.- Kladno Commodity Exchange
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BOX 1 - Boiler Plant

First installation is a small boiler plant similar to some 20 installation covered in the
first segment of the power sector. Biggest problems of this installation are heat losses during
the production and transportation of the heat from the boiler plant to customers - the solution
to this is reconstruction and partial rebuilding of the heat conduction system, which is an
expensive task. For this company there have been prepared (by SEVEn o.p.s.) two possible
investment scenarios.
Input of energy and heat in CZK per year
Total energy loss (CZK/year)
Consumption of energy for technological
processes (CZK/year)
Heat and other energy loss (CZK/year)
Energy savings potential (%)
Input of energy and heat in GJ per year
Price of 1 GJ in 2003
CO2 emissions in tonnes (rounded)
Heat and other energy loss as %of input
Consumption of energy and heat in CZK per year
CO2/input of energy+heat (t/GJ year-1)
CO2/consumption of energy+heat (t/CZK year-1)

11,263,000
1,568,088
546,360
1,021,728
7.20
52,195.2305
215.7866
2,200
9.07154399
9,694,912
0.042149445
0.00022692

Data about this installation are
from the end of year 2003, the
VAT is not included in the
energy prices (nor is the VAT
included

in

all

Investment (CZK)
Energy
saving
(GJ/year)
Financial
saving
(CZK/year)
CO2 saving (t/year)
Payoff time (years)

Scenario 2
24,466,000

Potential
/

2,183

1,623

3,653

760,000
138
26

565,000
107
54

788,412
154
/

other

installation descriptions in this
work). The energy loss of this
installation is only 9%, because
there has already been made a
reconstruction

Scenario 1
19,100,000

the

transformer

of

stations

the
partially

also of the boilers before this
audit.
The ideal energy savings
potential of this installation is

7% - if the company made all the conceivable measures to reduce its energy losses, it could
reduce its energy input for 7%. Provided that the production of carbon dioxide emission is
determined by the aim of the installation, then the ratio CO2/input will remain constant and
the potential decrease of CO2 emissions would be in this case 154 tons per year. This is,
however, only the optimal case and the reality turns to be substantially unpretentious. If
implemented, the scenario 1 would save 4.2% of the energy input; in case of the scenario 2
only 3.1%. The payoff time of both scenarios is considerably long – due to the high initial
investment. The indicator of carbon efficiency of the installation - CO2/heat+energy
consumption states that for every 1 CZK invested into heat or energy some 227 grams of
carbon dioxide will be emitted in the atmosphere in exchange.
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BOX 2 – Public Installation

In the EU ETS there are several installations that are public and that are not-for-profit.
This one is one of the larger ones, it belongs to the upper middle segment (in my division) of
the EU ETS. The main problem of installations similar to this one is that in the past the
investments into more efficient technologies were shunted to some immanent day in the future
and that as the organizations are not-for-profit ones, there has not been any “market pressure”
on efficiency. In case of this installation its power generator, its buildings and its conduction
Input of energy and heat in CZK per year
Total energy loss
Consumption of energy for technological
processes
Heat and other energy loss (CZK/year)
Energy savings potential
Input of energy and heat in GJ per year
Price of 1 GJ in 2003
CO2 emissions in tonnes (rounded)
Heat and other energy loss as %of input
Consumption of energy and heat in CZK per year
CO2/input of energy+heat (GJ/year-1))
CO2/consumption of energy+heat (t/CZK year-1))

Investment (CZK)
Energy
saving
(GJ/year)
Financial
saving
(CZK/y)
CO2 saving (t/y)
Payoff time (years)

135,470,000
38,090,000
62,600,000
780,000
8%
642,800
210
27,000
0.58%
34,000,000
0.042003734
0.000794118

system suffer from enormous
energy losses, so a complex
reconstruction

or

complete

change of heating system is
necessary in this case. To this
correspond also the heights of
the necessary initial investment
that are ranging between 100
and 200 hundred millions of

Scenario 1 Scenario 2 Scenario 3 Potential
138,265,000 175,603,000 170,878,000 /
189,000

203,400

194,200

128,560

56,418,000
14,488
2.5

35,488,000
15,591
5

33,504,000
14,886
5.1

26,997,600
9,855
/

CZK,

but

the

payoff

times

such

investment

of

are short – due to
the fact that the
installation

has

been neglected for very long time, the potential energy and emission savings exceed the 20%
saving border. This is – according to SEVEn o.p.s – however, an exception, usually the
measures for improvement of energy and carbon efficiency have been adopted sooner so the
estimated savings after the investment are lower. Also the estimated energy savings potential
of this company is quite low due to the fact that it counts that it does not take into account
potential improvement of thermal insulation of buildings of this installation.
The selected scenario for this installation is a complete reconstruction of the boiler plant, new
insulation and new windows for some buildings of this installation and also partial rebuilding
of the heat conduction system. The efficiency of this measure can be judged just by looking at
the very short payoff time and also from the fact that this reconstruction would lead to
decrease of emitted carbon dioxide for some 54%, which is definitely a great improvement.
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BOX 3 – Large Installation

This installation belongs to the highest segment of the market and it is a bit different
due to the fact that it is not only manufacturing company, but also electricity producer. The
energy audit of this company has been made in the year 2003 and it is very interesting that the
emissions of the company that time were measured as 206,271, whereas the assigned EUAs to
this company (where this assignment was made in August 2005) exceed 450,000. It seems
that this company has (quite contrariwise to the aim of EU ETS) implemented some less
carbon efficient technology (because it is trying to reduce emissions of other poisonous gases
originating in combustion, not of carbon dioxide). This installation also differs from the
previously described two in the aspect of use of energy – it gains during the “manufacturing”
process as by-product thermal energy, which is later being converted into electricity and sold.
Thus the numbers about this installation are diverse from what could be seen in tables 7 to 10,
but as most of the largest Input of energy and heat in CZK per year
EUAs
recipients
are Total energy loss (CZK/year)

25,769,000
101,117,582

Consumption of energy for technological processes

electricity producers we can (CZK/year)

expect that this installation Heat and other energy loss (CZK/year)
Energy savings potential (%)

again might be considered as Input of energy and heat in GJ per year
illustrative representative of Energy sold in GJ per year
the upper segment of the

CO2 emissions in tonnes (rounded)
Heat and other energy loss as %of input

power sector. It is interesting CO2/input of energy+heat (t/GJ year-1)
that

the

energy

saving

Energy sold in CZK/year

23,665,000
2,131,000
6
2,040,277
1,216,402
206,271
8.27
0.10109951
60,820,000

scenario suggested for this installation leads to increase in carbon dioxide emissions, which is
caused due to the improvement of technology towards such that is not producing so much
toxic pollution, but due to the use of perfect combustion system, it produces more carbon
dioxide. In this case hence the idea about companies investing to more carbon efficient
technology confronts with trade off between toxic pollution and carbon pollution reduction.

Investment (CZK)
Energy
saving
(GJ/year)
Financial
saving
(CZK/y)
CO2 saving (t/y)
Payoff time (years)

Scenario 1
60,000,000

Scenario 2
750,000

Scenario 3 Scenario 4
220,000,000 50,000

Potential
/

36,700

0

689,291

22

408,055.4

4,751,500
2,386
12.6

602,000
0
1.5

66,990,000
-84,098
3.7

20,000
0
2.7

33,868,598.2
41,254.2
/
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How can I apply the previously obtained knowledge about the system of trading? Well, I can
say that for companies with less than 2,000 surplus EUAs is the EU ETS in the immediate
short term fairly useless as they do not have enough liquidity, experiences and surplus EUAs.
Therefore I will eliminate them from my estimates and I will assume that they are not trading
the assigned allowances at all. In Chart 28 there is this situation depictured by three scenarios
– upper, lower and average border (taken from the previous theoretical part). In the average
scenario 156 companies were removed from the scheme, it is 149 in case of upper scenario
and 160 in the lower. The difference from the previous theoretical estimate would than be:
274
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The difference against the previous results is less than 2% of the total estimated potential
emission saving (surplus). This difference is on itself not really significant and the difference
shrinks even more, if we include the fact that some of the installations with estimated
potential emission saving below 2,000 EUAs are part of a company, which has more
installations and can therefore trade in large scale – e.g in the lowest segment there are two
small installations of the company Dalkia a.s., which is an important trader. If we leave such
installations outside from our assumption that they cannot use the EU ETS, we come to even

Chart 28: data source – Czech NAP 8.05; calculations – J. Chvalkovská
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less significant difference between the previous estimate and the estimate adjusted to the
reality (as 3.1.3.3 and 3.1.3.4 suggest).

(3.1.3.3)

274

274

274

i =1

i =1

i =1

∑ Α iL = 5919897 __ ∑ Α iA = 6659632 __ ∑ ΑUi = 7404521
ϖ L = 92759 ___ϖ A = 96527,3 ___ϖ U = 95142

(3.1.3.4)

Chart 29: data source – Czech NAP 8.05; calculations – J. Chvalkovská

If we apply this, the difference between the theoretical result and this estimation taken from
the reality will further sink to some 1.5% of the estimated EUA savings (for graphical
demonstration see Chart 29).

If we would further complete our model with the possibility to form pools of different sizes
and number of members42, the difference among the theoretical saving scheme and this one,
which is relatively better reflecting the reality, would than be close to zero as there will be
only very small companies with very little amount of assigned allowances and their
participation in the EU ETS does not play the key role (as we can also see in Chart 27 – the

42

I will not do this procedure in this work as it would take too long and the result would look more or less in the
same way as the previous two.
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value of the lower three segments is in relatively low). We can see the comparison of the
theoretical and the two “reality-closer” approaches in Chart 30 (average values).

Chart 30: data source – Czech NAP 8.05; calculations – J. Chvalkovská

It is evident that the fact that there are forms of trading the allowances, which only big
companies can utilize, is not a problem that would affect the successful functioning of the EU
ETS. Small companies can sell their surplus allowances to big traders and so they also do not
lack the motivation to take active part in the scheme, the only limit is that the big traders will
not buy EUAs one by one, but in larger bundles – the limit expressed by Vladimír Svoboda
from ČEZ a.s. is 2,000 EUAs. This border leaves aside companies from the lowest, lower
middle and middle segment, which means basically more than half of all participating
companies. Would this be a problem? As I depictured with the Charts (27 - 30) - in terms of
EUAs savings no as installations in these segments form only small share on total volume of
EUAs assigned, in terms of functioning of the EU ETS it, on the other hand, would be a
problem. Why? In the coming phase of the EU ETS more installations are supposed to join
the scheme and they are going to be from the majority rather small (see Chapter 2). If the
scheme will leave them aside, the second phase would not fulfill its aim because for the
majority of participating companies it would not provide any incentives for innovation
towards more environmentally friendly technologies. But does the scheme really leave
anybody aside? Well, in the short run, as I have already shown, if pooling is allowed, only
few companies are so small that they cannot utilize the EU ETS to gain profit. In the medium
to long run following might be expected: Big companies will invest part of the profit they
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have gained through EUAs trading into the improvement of the carbon efficiency of their
production. They will emit less GHGs than smaller companies and than the EU directives
prescribe. If the prescribed limits of GHGs emissions were lower, the big companies would
still fit into them, but the small ones (working less efficiently) would have to quit the market.
This situation would be in favor for the big companies, so they will lobby for cut-down of the
GHGs emission limits. This threat would motivate the smaller companies to innovate and
reduce their emissions and in order to obtain the necessary funds for this they will start to
participate actively in the scheme. Moreover, as the competition between broker companies
providing trading services to holders of EUAs gets tougher, it is to be expected that they will
in the future also start to provide services also for companies that have only very few EUAs
assigned.
So it seems that in medium run, companies described in Box 1 and Box 3 will participate
actively in the EU ETS, whereas it is doubtful, what would happen with organization from
Box 2 – as there is usually no pressure on efficiency in case of state installations.

Whether these hypotheses correspond with the actual EU ETS reality, we will see in the
coming months, when first complex evaluations of the first phase will appear. I have shown
here that up to now, the scheme is functioning in Czech Republic and that so far it seems that
except for the necessary adjustments of the “cap”43

43

According to the Updated GHG Emission Projections from 15th June 2005 submitted as part of the Czech
Republic’s Third National Communication under UNFCCC (downloaded from www.pointcarbon.com) –
under additional adjustment measures, “Czech Republic would comfortably meet its Kyoto target”.
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3.3 Macroeconomic description of the market – focus on predictions versus
reality

3.3.1 Introduction
If we talk about EU ETS forecasts, we have to notice that there are two meanings of this
scheme – one applies EU ETS as a tool to slow down and block the greenhouse effect and
global warming, the other cares only about the fact that EU ETS provides another set of
financial instruments. For the purpose of this work, both of these approaches towards the EU
ETS are interesting because together they answer the key question – is the EU ETS
functioning? Will it achieve the set targets?

The question about the EU ETS internationally could be for Czech Republic reformulated –
“Is there anybody who would buy our surplus EUAs?” – as we hope to be net seller of those.
So whereas the previous – microeconomic - part of the work was trying to investigate the
supply side of the Czech EU ETS, this part is going to focus on the international demand for
EUAs. And again, there is going to be two sets of answers – one will concern the “real”,
production driven demand (in the sense of companies/countries buying allowances because
otherwise they would not be able to across their Kyoto commitment) and the other the
“virtual” demand, driven by speculations, hedging etc.

This part is divided into two sections – one deals with the forecasts and predictions about the
EU ETS that were constructed before the downfall of the prices of EUAs at the end of April
2006 and the other is concerned about the evaluation of the downfall and its consequences.
Whereas first part is more concerned about the environmental part of the scheme, the second
will be dedicated mainly to the financial and “pure” trading side of the EU ETS business.
I will start the forecasts subchapter with the predictions made in the year 2003 for 2004 and I
will continue – as I said above – until the June 2006. I will not go more into the history in
order to keep this work short and simple enough. The indicators that will be of major interest
for me in his work will be – from the environmental point of view real increases in
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production, energy consumption and distance-to-target indicator44, from the financial
perspective are the most important indicators the price and the volume of trade.
All my statements here I am demonstrating with use of charts and tables from reports of the
EEA and IETA and from analyses of Point Carbon and Consus45.

3.3.2 Forecasts
To be able to understand to the expectations, it is necessary to go back to the introductory
chapter of this paper and have a look on the burden sharing agreement made between the Old
Member States (see Charts 7 and 8). In the year 2003, only two countries were predicted to
over-deliver their burden-sharing target with no additional measures – Sweden and United
Kingdom – in total for some 5.6% of their emission target. Meanwhile, there were thirteen
other countries that would shortfall their targets for more than 228% - the biggest “sinner”
was expected to be Denmark (with shortfall of approximately 36.7% followed closely by
Spain, Portugal and Austria). However, the situation did not seem to be that tragic in scenario
counting with adoption of additional measures and policies. In the this scenario Finland,
France, Greece and Ireland also (in addition to UK and Sweden) would over-deliver their
Kyoto target for more than 28% of their respective burden sharing commitments, the shortfall
of other nine Member States would decrease from the 228% to 95.5%, with the biggest
sinners being than Denmark again (now mainly due to the fact that it did not provide to the
European Commission any proposals of measures and policies to be adopted), followed by
Portugal and Belgium. Whereas the first business-as-usual scenario would for the EU15 mean
shortfall to fulfill its Kyoto commitment in height of 7%, it would be only 0.3% with
additional measures for general picture see Chart 32).

The situation looked different for the EU 25. From the eight New Member States – Malta and
Cyprus are not Annex I Parties, so they do not have their Kyoto target – only Slovenia would
with no additional policies fall short to its target – exceeding it for some 3.7%, all other
countries were expected to have huge reserves of “hot air” (their estimated over-delivery over
their Kyoto target was 226%), mainly due to the downfall of heavy industry after the break-up
44

Deviation from estimated linear path to the Kyoto target (which is a hypothetical path between the base-year
and the burden sparing target for 2010) – EEA Technical Report 7/2004; Analysis of greenhouse gas
emission trends and projections in Europe 2004; 2004; Copenhagen, ISBN 9291677077, page 16

45

See the list of sources and literature for web pages of these organizations.
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of the former Soviet Bloc. If related to the absolute amount of CO2 emitted in the EU, this
reserve shrinks, however, as the New Member states emit relatively small part of the total
European GHG emissions (only 15%).

Because of the serious danger of shortfalls announced in 2003 by several Old Member States,
a demand for some additional ways of achieving the set target was searched. Expected was
that demanded would be approximately 1297 millions of tonnes of the CO2 in the first period
of the Kyoto commitment (between years 2008 and 2012), assumed price for one ton of the
carbon dioxide equivalent was 7.4 €. Highest demand was expected to come from Italy, Spain
and Netherlands.

It was also expected that the countries under threat of shortfall would use their opportunity to
speed-up their approaching to their target through extensive use of the EU ETS – but due to
the facts described in the following subchapter, this was not the case because of very loose
caps set for the first phase of the scheme.

From the above described situation it seems that there should be demand for the surplus
EUAs as distance-to-target of eight Old Member States was in the year 2003 such that CO2
equivalent purchases were expected. At the beginning of 2003 though, the estimates of the
Point Carbon were suggesting that there might be excess supply of allowances (see Chart 31).

Chart 31: Diference between CO2emissions for sectors covered under by the EU directive in 2000 and the Kyoto targets;
source:The Carbon Market Analyst, 24.2.2003
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In this situation started the negotiations about the height of caps assigned to each Member
State. Evidently, as we can see nowadays, both states and companies were exaggerating their
real emissions in order to avoid risk of not-fitting-in-cap and also to obtain more EUAs to
trade with.46

Table 6: Caps for emission trading in the EU ETS (January 05), final cap adjusted to the Czech Republic was in the end
97.1 millions of EUA, source: EU emission trading, European Communities, Brussels 2005, ISBN 9289481390

46

This leads to the question about the neutrality of the system – is the same fair to all companies or does it give

to some of them a relative advantage over the others? The answer to this question is not easy and is hidden in the
form of reporting the past emissions for years 1999 to 2001 (from which the assigned cap was calculated). Some
companies were already that time measuring their GHG emissions, whereas in case of others the reported
amount was pure estimate. So the system appears to be more in favor for small participating companies as they
were reporting their own estimates and so they may have from some reason or other exaggerated in their reports.
The large companies on the other hand, with past GHG measurements were not able to do so and thus now their
caps seem to be tighter than the ones of the small companies. However, this has been problem of the first phase
of the EU ETS, for the cap assignment for the second phase the data will be more precise for all the nowadays
participating companies as measuring the GHG emissions is now obligatory.
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The amounts of assigned allowances could be seen in Table 6. To this “exaggeration” also
contributed the fact more than 95% allowances (90% in the second phase) were distributed
via grandfathering – in other words free of charge. It is probable that the situation would look
differently, if the distribution system would be e.g. auctioning etc.47

Chart 32: EU15 past greenhouse gas emissions and emission projections compared with target fro 2008-2012; source:
see EEA Technical Report 7/2004 page 14

47

For details see Harrison D. Jr., Radov D. B.; Evaluation of alternative initial allocation mechanisms in a
European Union Greenhouse Gas Emissions Allowances Trading Scheme; National Economic Research
Associates, Jaakko Pöyry Consulting; March 2002
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Although to be honest in my evaluation of the real impact of the EU ETS on the international
level, several emissions reductions were achieved in the EU 15 not only due to the high
headspace granted through the generous allocation of the EUAs, but also due to substitution
of carbon intensive technologies through less carbon intensive ones, such as is using gas
combustion instead of carbon or lignite combustion.

The conclusion from what I have said above about the environmental part of the forecasts, is
that with no additional measures and policies the EU 15 would not be able to achieve its
emission reduction target. Hence it might have been expectable that there would be demand
for Czech surplus EUAs (see Chart 27). But there is the fact that the reports about the
necessary amounts of EUAs given from companies to states and from states to the European
Commission were overestimating the reality. In fact there was not so high need of EUAs and
this fact led to the break-down of prices in April 2006 after the national reports announcing
surplus EUAs even in countries that were expected to be net buyers were released.

Every attempt to evaluate the real market situation is always in sign of uncertainty caused by
lack of detailed information and this leads to introduction of other tools to describe the market
more precisely. In case of the EU ETS these “other tools” are the mainly the prices of EUAs
and the trade volumes.

From the point of view of evolution of new financial market and of whole branch of new
businesses, EU ETS was an enormous success. After a bit slow start, the growth of this new
market exceeded all expectations of both analysts and investors. In 2003 the predictions about
the size and stability of this market were full of doubts – the most optimistic estimate of the
price of one tCO2e were calculating with figure not exceeding 9 euros48, doubts arose also
about the fragility of the scheme – as some of the very important market drivers were here
external, non-market forces such as weather and above all the political decisions – such as the
NAPs etc. The volume of trade in the year 2003 was also not too impressive (especially if
compared to the volumes of trade today) – with only 500,000 tCO2e traded and with total
value of the market € 2.9 millions it was the least important method of carbon trading in that
period (see Chart 33).

48

Carbon Market Analyst, News Alert, 24.2.2003, www.pointcarbon.com
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Chart 33: source: The Carbon Market Analyst 19.12.2003 – 2003 – The end of the beginning?; The value of the global
carbon market in the 1995 – 2003 (millions euros)

The situation has changed in the year 2004. Although it was expected that after most of the
NAPs would be authorized by the national governments an inflow of new active market
participants could be expected, still the reality outperformed the wildest expectations of the
market analysts – mainly due to the fact that the carbon market in such an extend is a brand
new thing that is difficult to estimate with use of traditional economic models. For illustration
of the rapid growth of the EU ETS carbon market see Chart 34.

Chart 34: source: Carbon Market Analyst, Lessons learned 2004, 14.1.2005, Growth
of trade volume of EU ETS in 2004 and Q1 and 2 2005
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The rapid growth of the EU ETS draw to carbon trading of course a lot of attention and led to
several important questions. One of them was the problem of the neutrality of the system. I
have mentioned above the neutrality of the scheme on the national level between individual
companies, but the neutrality is also topic on the international level as the NAPs are more or
less product of political negotiations, where of course not the environmental issues, but the
national interests are the main driver. So for instance, whereas most of the EU 15 States and
Czech Republic and Slovakia made their NAPs so that they would have to reduce their
emissions, Poland went to the negotiations with motto “allocate as much as possible”,
negotiating at the end a huge surplus of EUAs that was not corresponding with the actual
situation of Polish companies49.

Another set of questions was dedicated to the problem of liquidity of the market. Is the market
liquid enough for the companies to be able to do quickly big transactions without turning the
market bottom up? The answer to this and similar questions was quite clear at the end of the
year 2004 and was positive. In 2004 the production companies were no longer the only active
traders in the EU ETS that time also the big international investment banks entered the
market, seeing there attractive opportunity for speculative investment and hence the liquidity
of the EU ETS had improved significantly; this improvement was further supported by the
onward going liberalization of the power sector in many EU countries.

As important problem, which is still waiting to be solved, was also mentioned the sensitivity
of the market on political decisions (which will be further described in the subchapter
discussing the break-down of the carbon prices in April 2006) and the asymmetry of the
information. The participating companies still complain about the inadequate way of
communicating new political decision that could influence the market and claim that it is up
to the European Central Bank to assure that important decisions will be communicated in such
way to guarantee fair competition on the EU ETS market. There are several reasons, why
problems of this kind arise – one of them is that the market is liberalized only partially and
there is still important share of state-owned companies (it is more than 40% in the new
member states – see footnote 50) that have due to its nature certain privileges that the other
companies do not.

49

Carbon Market Analyst, Allocation and trading strategie in the new EU states, 24.6.2004,
www.pointcarbon.com
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If the year 2004 was successful for the EU ETS, the year 2005 was beyond imaginations.
From a market that had been priced in millions of euros in 2004 emerged market with value
counted in billions of euros (€ 1.6 bn). Whereas at the end of 2003 EU ETS was a dwarf
among the other carbon trading schemes, at the end of year 2005 it constituted 88% of the
financial volume traded on the global carbon market and 72% of the total physical volume of
CO2e transacted globally.50 But despite this positive market trend, first doubts arose about the
price of the EUA being properly anchored to the market fundamentals.51 Carbon market
analysts were expressing their concern about the fact that the trading carbon price is not a
product of supply/demand equilibrium, but of some other exogenous influences – such as lack
of experience of participating traders, expectations about the political development etc.52 –
their major concern was the overestimation of the supply side. As we can see now, it was
more the number of assigned EUAs that was overestimated. As we can see from Chart 35
there was also a scenario computed (in 2004) that was even counting with the price collapse
of the EU ETS.

Before I move to the price collapse 2006, which is a topic of the next subchapter, I will
shortly mention two topics more. Firstly, I want to mention shortly the trends in trading the
EUAs. Nowadays, the highest percentage of the trades happens through broker companies
(57% in 2005), but this number is slowly decreasing in favor of the direct bilateral trading
(27%). Trading on exchanges holds the third and last position with 16%. The most successful
among the exchanges trading the EUAs was the German European Climate Exchange with
63% of all transactions made on exchanges, followed by Norwegian Nordpool and French
Powernext. The pattern of the trend is such that increase shall above all the forms of trading,
where no intermediary is necessary.

Last topic that I would like to mention in this subchapter is one of the most interesting
macroeconomic problems connected with the EU ETS and in my opinion it has also been one
of the causes of the price break-down in April 2006. In the year 2005 it became clear that the
prices of carbon and of electricity are correlated with each other. This fact was not a big

50

Carbon Market Analyst, Lessons learned in 2005, 24.1.2006

51

IETA, State and Trends of the Carbon market 2005, May 2005, Washington, chapter 6.3

52

Mattby R., Carbon Market Europe, Market Trends 2006, 6.1.2006
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surprise to experts as both prices have the same market fundamentals, not talking about the
fact that the major CO2 polluters is the heat and power sector – producer of electricity.

Chart 35: source: Carbon Market Analyst, Lessons learned 2004, 14.1.2005; EU ETS market evolution scenarios

The correlation became visible not only in case of spot prices, but also in case of forward
trading, confirming the hypothesis that this correlation is going to be a long term trend. As we
can see in the Chart 36 the coefficient of determination of the EUA 2006 price and of a
accumulated function of fuel prices and weather is relatively high – 92%, but when only
correlation between fuel prices and the EUA 2006 prices was measured, the result was less
persuasive – the R2= 0.4253. Still there is no doubt that carbon prices are partially contented in
the price of electricity due to the fact that increase in the price of carbon leads to increase in
marginal costs of electricity production.

Table 7: source Carbon Market Analyst, Power of Carbon: The Umbrella of Commodities, 9.1.2006, How EUA
price depends on weather and fuel conditions

53

Carbon Market Analyst, Power of Carbon: The Umbrella of Commodities, 9.1.2006
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Chart 36: source Carbon Market Analyst, Power of Carbon: The Umbrella of Commodities, 9.1.2006, How EUA price
depends on weather and fuel conditions

How does the increase in price of carbon lead to increase of the marginal costs of electricity
production? In the short run if the price of carbon increases, emissions from production
become for the companies opportunity costs that make the unit production costs higher. By
certain types of fuel forms the carbon price even more than 50% of the unit costs – so the
carbon price increase can have in then a significant impact on the marginal costs of the
production. A good example of how this mechanism looks like could be seen in Chart 37. So,
even when the carbon price is not the main determinant of the electricity prices (especially not
in the long run – the major influence have the prices of fossil fuels as could be seen now on
the global markets – electricity prices tightly follow the increase in prices of fossil fuels), it
has a significant impact on the short run marginal costs of the electricity production and hence
this relationship shall be taken into account in every analysis of the carbon market.
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Chart 37: source Carbon Market Analyst, Power of Carbon: The Umbrella of Commodities, 9.1.2006, How EUA price
influences the short run marginal costs of electricity production

3.3.3 EU ETS price collapse in April 2006
Although there were several scenarios (some of them I have described in the previous
subchapter) reckoning with the possibility that the EU ETS would collapse, it seems to me
that most of the analysts and carbon market experts were optimistic about the further
development of the carbon market. We can see this from discussions about the price of EUAs
where the question was whether the price of EUA would rise to the magical border € 40/t.54
(see the rapid increase of EUA prices before collapse in Chart 38).

Not even a week later, the market situation looked completely different – optimistically
bullish market mood changed nearly overnight into bearish sentimental, carbon prices
plummeted to their 11 month minimum55 after the Walloon region of Belgium followed by
France and Spain published their first figures for 2005 disclosing that they are strongly long
on EUAs (contrariwise to what was expected by the market). When also Spanish government
released its draft report announcing that Spain was (as expected) short on EUAs, but far less

54

Lekander ., CO2 price still too low, Carbon Market Europe, 21.4.2006 – in his article Mr. Lekander expresses
his opinion that, if price of EUA would be driven by utilities, than it would be determined by the prices of
switching from solid fuels to gas, which would lead to price about €50/t.

55

Carbon Market Daily, 26.4.2006
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than had been expected, the volume of trade started to rise quickly, mainly due to the outflow
of the speculative money from the market (see Chart 40).

Chart 38: source: www.pointcarbon.com; The price development of forwards till 19th Apríl 2006

Chart 39: source: www.pointcarbon.com; The closing price evolution 6th April to 19th June 2006

The downward sloping trend of the EUA prices was continuing also in the 27th April, when
the volume of trade on the EU ETS market reached its peak (see Chart 39), supported by the
fact that also Czech Republic and the Netherlands made preliminary announcements that they
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were far below their caps as well. In the following days one by one the EU Members were
publicizing that their companies were rather overestimating their emission reports and that
most governments had done good job in exaggerating the growth production of their industry.

Chart 40: source: www.pointcarbon.com; Volumes of trade

The European Commission claimed at the beginning of May that this failure of the scheme
was a failure of the national governments, the national governments were blaming the
participating companies and promising that in the NAPs 2 the caps would be tighter. The
result of these promises could be seen in Chart 39 as significant difference between the price
of EUAs 2008 (valid in the second phase of the EU ETS) and of all the other EUAs. This
difference reached its peak in 5th May – it was € 9.1/EUA that time.
In the 12th May the EUA prices touched their very bottom plummeting under € 10/ EUA, after
Germany announced that its surplus in height of 21.4 millions of EUA was confirmed by the
Ministry of Environment.

After the definitive results of the first year of the EU ETS were released at the end of May,
serious discussion started, whether this was the death of the EU ETS or just lecture, which
would help to the EU 25 to prepare better for the coming first commitment period of the
Kyoto Protocol. Some market analyst commented that 10% difference against the original
estimates was no big deal, taking into account that there had been no “hard” data available
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beforehand56. To the large surplus also contributed that the winter 2004/2005 was rather mild
and that the hydrological situation was favorable to the use of hydro power plants (especially
in Scandinavia). One very cold winter (such as was the winter 2006?) or rapid economic
growth could boost the demand and change the market situation completely. The first phase of
the EU ETS was supposed to be the “learning-by-doing” phase, so the most important result
of it is not the absolute result, but the lessons learned.
Country

Allocated-used EUA

Country

Allocated-used EUA

Austria

- 0.698 mil.

Latvia

1.2 mil.

Belgium

4.5 mil.

Lithuania

4.9 mil.

Cyprus

n.a.

Luxemburg

n.a.

Czech Republic

14.1 mil.

Malta

n.a.

Denmark

4.9 mil.

Netherlands

6.1 mil.

Estonia

6.1 mil.

Poland

12 mil.

Finland

11.5 mil.

Portugal

0.5 mil.

France

19.35 mil.

Slovakia

5.1 mil.

Germany

21.4 mil.

Slovenia

- 0.03 mil.

Greece

0.1 mil.

Spain

- 18.9 mil.

Hungary

4.5 mil.

Sweden

3.2 mil.

Ireland

- 3.16 mil.

United Kingdom

-33 mil.

Italy

-7.89 mil.

TOTAL

55.72

Table 8: source: Carbon Market Europe, 19.5.2006; Balancing the results of first year of the EU ETS

But what are actually the lessons learned from the first year of the EU ETS? First discovery is
that more surplus was concentrated in hands of small to middle sized companies (see Chart 41
- 43), whereas in majority of cases the caps of big traders were rather tight. Despite this fact,
according to studies made in Germany and United Kingdom57, it seems that it is mostly the
small companies (under 25,000 EUAs assigned) that suffer mostly from the unexpectedly
high costs of participation (such as monitoring of the GHGs emissions, reports to government,
transaction costs of trading etc. – as it was mentioned in the microeconomic chapter of this
work) and because they represent only small portion of the total volume of the EU ETS,
United Kingdom proposed to leave them in the next phase out of the scheme (though this is
strictly contradicting the original idea of the second commitment period). This opinion quite

56

Carbon Market Europe; 5.5.2006, Market Comment

57

Carbon Market Europe, 2.6.2006
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corresponds with my findings from the microeconomic chapter – small companies cannot
fully use the scheme and even is they use it completely the still would not be able to obtain
enough money to for example switch from fossil fuel to gas etc. The border 25,000 EUAs is
also fairly corresponding with the border of 2,000 surplus EUAs that I have used in the micro
estimation – according to my model Czech companies that could potentially make use of the
EU ETS without bigger problems shall have more than 20,000 (lower bound of emission
savings), 23,000 EUAs (upper bound) assigned.

Second finding of the evaluation of the first year of the EU ETS is that not only companies
were boosting their records of past emissions, but also countries were purposely exaggerating
their growth projections and reserves for new entrants regardless about the impact that it may
have on the scheme and completely careless about the environmental dimension of the EU
ETS. This would not be that bad, provided that in the second phase of the EU ETS there will
be already solid data about past emissions available and also the European Commission will
have more experience with the scheme. But, as far as I have read reports about the first
negotiations about the NAPs 2, it seems that most of the countries are going to repeat the
same pattern that they have used for NAPs 1 – “ allocate as much as you can ” – and that the
European Commission is quite defenseless against it. Most of the New Member States
announced that they would like to allocate more EUAs in the second phase than in the first
phase; they also want to increase the new entrant reserves and the growth projections. The
Old Member States do not want to stay behind and they want to increase their allocation in
the second phase – especially the states that really tried to cut down their emissions such as
UK and Italy. So it seems that despite the fierce rhetoric about “making the caps tighter” in
the second phase, the real result is still uncertain, depending on the ability of governments to
resist to the pressure from the industrial lobby, but also on the results of the elections that take
place in several countries this year. The only certain thing is now that nearly half of the EU 25
countries will again be delayed with their drafts of the NAP2.

Last finding and this one is a positive one is that there is a big potential in the European
carbon market and that – if cleared from the negative political influences – it will really be
able to allocate the emissions more effectively and this way contribute to the abatement of the
climate change.
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Chart 41: source: www.pointcarbon.com, The difference between allocated and used EUAs in the lower
segments of the Czech power sector (due to report delay data about several installations are missing)

Chart 42: source: www.pointcarbon.com, The difference between allocated and used EUAs in the middle
segments of the Czech power sector (due to report delay data about several installations are missing)

Chart 43: source: www.pointcarbon.com, The difference between allocated and used EUAs in the upper
segment of the Czech power sector (due to report delay data about several installations are missing)
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4. Conclusion
In the concluding part of this work I would like to summarize the answers on the question
posed in the Introduction – what are the impacts of the EU ETS in general and what
implications for Czech Republic it has. I will try to combine here both the arguments from the
reality and from my theoretical findings and I will also evaluate, how much my “theory”
corresponds with the EU ETS reality. Extensions and amendments to what I have described in
this work can be found in the Annex.

The most visible positive impact of the EU ETS is the genesis of new business branch, which
is using its own new financial tools and products and extension of the former small and
relatively illiquid carbon market. The evolution of new opportunity to trade has also positive
impact on Czech market – it gives to Czech enterprises another instrument for profit-making,
it offers also some job position for analysts and economists and it evokes positive pressure on
liberalization of the industry – especially of the heat & power sector.

Another positive thing is that the EU ETS is the first large-scale attempt to introduce marketbased mechanisms into the environmental regulation. This scheme shall serve as a costeffective regulation that minimizes the dead weight loss and leads therefore to higher
efficiency of the whole system of climate change abatement. For Czech Republic this is a
very new experience, but if it proves itself as viable, there might be a chance that Czech
government will use this tool to solve other environmental problems, where traditional direct
regulation would be inefficient or would have prohibitively high costs.

The directives and rules accompanying the introduction of the EU ETS have also positive
impact in the sense that participating companies have to monitor their GHGs emissions and
use in praxis tools of effective carbon management. This leads to increasing interest in
carbon-efficient, environmental-friendly technologies as every ton of emitted CO2 has now its
opportunity costs. This trend is very important for Czech Republic and for other postcommunist countries, where the environmental-friendly approach to “ doing business ” (such
as it could be seen e.g. in Scandinavia) has no tradition. It is difficult to invoke the respect for
the environment and its protection because of reasons like common interest of our society or
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because of it being important for the future of the mankind etc., whereas it is very simple to
ask for the same if invoking the person’s personal self-interest.

With the interest in environment and GHGs monitoring is connected another benefit of EU
ETS – increase of investments into research and development of the carbon-efficient and
energy- saving technologies. This trend of searching for innovation and efficiency is generally
very positive and offers an important opportunity certainly also to Czech companies.

An ambiguous effect has the correlation of the carbon price with prices of electricity. On one
hand, the increase of electricity prices has negative impact on the costs of both companies and
households and leads to slow-down of economic growth, on the other hand, the increase of
electricity prices serves as secondary pressure on efficiency of production and of products,
changing not only behavior of companies, but also preferences of the end-consumers towards
energy –saving products – which is again in favor of the environment. In Czech Republic
there could be seen first signs of this trend – when consumers, while buying some domestic
appliance, are asking not only about the price, but also about the energy –efficiency of the
device. If the carbon prices further deepen this trend, it would be good for the climate change
abatement (although I must admit that in the short run not very favorable for the consumers).

Very contributive result of the EU ETS is also the fact that according to what I have
experienced in the ČEZ a.s. Czech state-owned companies (especially the large ones) have not
confirmed the prophecies that they would not be able to use the EU ETS because of
antiquated structures of decision making.

Chart 44: source: The Carbon Market Analyst 24.6.2004, Allocation and trading strategies in the new EU states;
Likelihood of companies in the New Member States of participation in the emission trading within the first trading
period of EU ETS (represented by their total emissions)
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Although the Central- European state-owned companies had a bit hesitant approach to the EU
ETS at the beginning (see Chart 44 and the Carbon Market Analyst 24.6.2004), they are now
trading on the professional level comparable with their Western competitors. The situation is
of course different in case of small- and middle-sized companies as will be commented below.

As vague and unclear could be also described the result of evaluation of results of the first
year of EU ETS. There is a definite benefit in having for the first time reliable data about the
functioning of the scheme, but it seems that governments are not taking these data into
account, so the “ learning-by-doing ” aim of the first phase of the EU ETS is therefore
diminished. In the current negotiations concerning the final form of the NAPs 2, it looks that
national governments do not really care about their past mistakes (such as overestimation of
growth projections etc.) and are asking again for extremely high EUAs assignment (even
higher than for phase 1). Were these drafts unchanged accepted by the European Commission,
it would be a serious danger for the whole EU ETS. The statement about repeating past
mistakes is generally true also for Czech Republic, which again will not deliver in time its
NAP (due to parliamentary elections) and supposedly will again overestimate the growth
projections of the industry. On the other hand, in June 2006 the Green Party was for the first
time in Czech history elected to the Czech Chamber of Deputies and if it becomes part of
Czech government, we will see what impact it will have on the negotiations about NAP2.

As fairly negative proved itself the fact that the main target of the EU ETS – the deceleration
of the climate change – is a very longtime process, the immediate non-environmental impacts
of the implementation of the scheme are clearly visible and above all measurable in the short
run. And exactly in case of such a complex problem, the short run results might be completely
misleading. Therefore it is important that the scheme will be as soon as possible cleared from
the influence (as far as possible) of politicians and be strictly market-driven, as it was
primarily intended. As could be seen by the price collapse in April 2006, the external market
drivers are causing severe shocks to the market and are thus undesirable. Of course, there will
always be dependence between the national governments and the scheme, but the aim is to
diminish this dependence (e.g. through market liberalization, which seems to be useful in this
case) and move the market as close to the perfect competition as possible.

As I tried to prove in my work, the problem of the EU ETS market is the demand side, as it
seems (after the price collapse in April and May 2006) there is not any demand side at all.
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When I estimated the amount of the “hot air” in Czech Republic, one of my assumptions was
that the scheme is functioning properly. I was not questioning the process of allocation, as
without exact data it was impossible to find out, whether the EUA assignment to participating
installations was exaggerated or not. Thus I was implicitly counting with the cap being just.
All savings and “hot air” would in such case source from the efficiency improvements and
innovation. My estimated “hot air” potential was then something between 9% (lower border)
and 12% (upper border), so less than the 15% surplus that Czech Republic has reached in
reality (still the real surplus have not got over the ideal potential bound 20%, so it was right to
use it as the highest estimation border). My model is though not so astray as it may seem, the
only necessary adjustment to it would now be to estimate with use of the 2005 data the overallocation and use it as lowest border of the model (so now it would not be zero, but some
estimated over-allocation figure) and than repeat the whole estimation procedure.

The demand side of the EU ETS is also problem from the perspective of the further EU
Enlargement as Bulgaria and Romania are both expected to have a significant EUA surplus
that may cause even higher overhang of supply over demand, pushing the EUA prices close to
zero. The same and even stronger pays for the intended linkage of the EU ETS with other
emission reduction systems – such as CDM or JI – as there are enormous amounts of “hot air”
in countries like Russia or Ukraine. For Czech Republic this is important issue as the majority
of Czech EUAs-holders want to stay net sellers of EUAs – but in such situation – will there be
anybody to buy our surplus?

The increase of administration on the European, national and company level is certainly a
negative impact of the implementation of the EU ETS. On the European level the European
Commission proved itself to be helpless against national governments in the negotiations
about the final form of the NAPs 1 and the situation seems to be the same again in case of the
NAPs 2. National governments are evidently not able (or unwilling) to enforce larger
emission reductions against the industrial lobby and to control more effectively, whether the
emission reports of companies correspond with the reality. On the company level the EU ETS
administration levies another burden on the shoulders of small companies, so they are not
only unable to use the opportunity to trade (due to reasons mentioned in the second part of the
microeconomic subchapter of this work), but they have another set of duties (that are
increasing their costs in terms of money and time – such as problems with accounting of the
EUAs etc.) connected with the scheme.
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Last thing connected with the EU ETS that I would like to mention here is again the lesson
learned about the neutrality of the scheme. It is evident that in the first phase the larger
companies were disadvantaged surprisingly because they had more exact data about their true
GHG emissions and they had reported them. Hence the surplus of small companies was in the
end far bigger than the surplus of the large ones (see Charts …). Also only some governments
levied on their installations real emission limits, other states have left to their companies very
lofty headspace for trading. For the future success of the EU ETS it is necessary that this
(with use of new and exact data) will not happen again and that the distribution of EUAs in
the second phase will be even and perfectly neutral.

As summary I would say that the impacts of the EU ETS have been generally positive. It is
difficult and also undesirable to express any fixed judgments about something that has been
functioning only for one year now. If all until now discovered errors and malfunctions are
corrected, there is a high probability that the EU ETS will be successful in achieving its target
and contribute to the climate change abatement. The impacts on Czech Republic are from the
majority positive (although not so positive as they could be due to the over-allocation). The
scheme offered to Czech companies a new trading possibility, new business opportunity and
to Czech government some extra revenues from taxes on profit from the EUAs trading. All
the negative impacts have been counterbalanced by the positive impacts of the scheme, so as
long as Czech Republic will be able to fulfill its Kyoto commitments and still remain net
seller of EUAs, I would judge the EU ETS impacts on our country as fairly positive, but we
will know more after the first phase will have ended. I will end my work with a quotation
evaluating the results of the EU ETS, which I think summarizes all that could be now said
about this scheme: “But does the system work? We find that the EU ETS will reduce
substantial emissions, assuming that targets are met and that non-compliers are punished
accordingly. However, we have seen very little evidence of actual fuel-switching or internal
or internal abatement taking place. On the other hand, the market is working effectively, with
reliable price discovery and increasing volatility. In sum, we find that the EU ETS is a
qualified success after its first year of operation.”58

58

Carbon Market Analyst; Lessons learned in 2005, 24.1.2006, page 2
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5. Annexes

5.1 How does the EU ETS function – simple numerical example

Source: EU emissions trading: An open scheme promoting global innovation to combat the
climate change; European Communities; 2005, Brussels; ISBN 9289481390; page 10
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5.2 Estimating the CO2 production and price – focus on power sector
The fundamental price of the EUA is determined by the intersection of the supply and demand
separately for each compliance year (2005-2007). The model assumption is that all emissions
are covered by the assigned allowances.
The allowances can be obtained:

i) through the allocation process
ii) borrowed from the future compliance year
iii) purchased on the market

Further assumptions are that all the surplus allowances will be sold and because the model
works with complete aggregation of all market participants, there are no internal transactions.

∑E

(5.3.1)

Y
k

= Acap , k + ACER , k + [Aborrowed , k − Abanked , k ]

E kY = annual _ emissions _ in _ year _ k
A = allowances

From equation (5.3.1) we can calculate the Gross Carbon Balance (GCB) of the power sector:
GCB k = ∑ E kY − Acap , k − ACER , k

(5.3.2)

In case that banking and borrowing would not be allowed in the scheme, the GCB=0. If the
GCB>0, it means that the number of borrowed allowances exceeds the number of banked
allowances and therefore the market is short. This situation would lead to price increase (as
the demand exceeds supply and higher price would motivate more suppliers to offer their
surplus on the market). If GCB<0, it means that the market is long on allowances and that the
price of carbon is likely to fall as the number of banked allowances exceeds the demand.
With use of the idea behind the (5.3.2) we can derive the Net Carbon Balance (NCB):
NCB k = ∑ E kY = Acap, k − ACER ,k − [Aborrowed , k − Abanked , k ]

(5.3.3)

The fair market price we will get than through dynamic process of adjusting the prices up to
the point, where the NCB=0. So the point of market clearing can be write like this:

π co 2, k = {π : NCB k (π ,θ ) = 0}

(5.3.4)
The

further

emission θ = other _ sup ply _ parameters modeling consists from two

types of variables – “activity” and “intensity” variables. The activity variables stand for
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variation of production levels (MW/year etc.), whereas the intensity variables express the
specific emissions per unit produced (ton CO2/MW).
We include the historical emissions into the model with this division:
i) Input to Public Thermal Power Stations (IPTPS)
ii) Input to District Heating Plants (IDHP)
The data will be further broken according to the fuel type the power plant is using – I case of
Czech Republic I will take into account this set {coal, gas, oil}. The fuel combustion is here
the activity variable, the emission factors kF2E (F=fuel consumption, E=emissions) are
transforming the quantities of F to E and represent the intensity factors.

(5.3.5)

E kY =

3 _ fuels

∑k

F 2E
i

[

⋅ Fi Y,k, IPTPS + Fi Y, k, IDHP

i =1

]

Because the emission characteristic of different methods of power production differs
significantly, in the forecast of emissions for the power sector we will have to divide the
calculations according to the technology used. To each group of plants of the same kind
representative efficiencies [%] and capacities [MW] are assigned. To be able to asses the
price, we have to calculate the level of “conventional thermal power generation” – which is an
activity variable in the emission forecast. It is an estimate from a market balance, where:
(5.3.6)
Dk , j = demand _ in _ period _ k _ for _ power _ generated _ by _ plant _ j
Dk , j = f (T ,θ demand ); T = temperatur e;θ demand = economic _ growth _ and _ other _ inf luences
G hydro,k , j = power _ generated _ by _ hydropower _ plant _ j _ in _ period _ k
G hydro,k , j = f ( P,θ hydro ); P = precipitat ion;θ hydro = other _ inf luential _ factors
G nuclear , k , j = power _ generated _ by _ nuclear _ power _ plant _ j _ in _ period _ k
G nuclear , k , j = f (θ nuclear );θ nuclear = time _ of _ the _ year _ and _ other _ factors

The conventional thermal power generation could than be counted as:

(5.3.7)

Gˆ conv, k , j = Dˆ k , j − Gˆ hydro ,k , j − Gˆ nuclear , k , j
Now we have to estimate the carbon intensity factor that describes the dependence of the

carbon intensity of one MWh produced on the type of power plant that is serving the demand.
We select the generation mix that yields the lowest short run marginal costs that are composed
from two parts – carbon cost and fuel cost. The fuel cost is composed from the delivered price
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of the fuel (=π+tax+transport) and from the heat rate (5.3.8), the carbon cost is composed
from the price of carbon and from the carbon intensity (5.3.9).
H = heat _ rate

(5.3.8)

⎡ GJ ⎤ 360
H⎢
⎥ = µ ; µ = average _ efficiency(%)
⎣ MWh ⎦
Carbon _ int ensity :

(5.3.9)

H
⎡ tCO 2 ⎤
=
⋅ k F 2E
k G 2E ⎢
⎥
1000
MWh
⎣
⎦

The overall intensity is an average over the intensities of the individual power plants and
yields estimate of the emissions from the power sector when multiplied with the estimate of
the thermal power generation (5.3.10).
In the Business-as-usual (BAU) scenario coal is preferred to gas, but the increase of carbon
prices leads to increase of the marginal costs of coal and this leads to substitution of coal for
gas (this substitution effect was one of the major causes of the emission reduction in the
Western Europe in 2005). The emissions can be than expressed:

(5.3.10)

E=

∑ [Φ H k

nblocks

i

i

F 2E
i

i =1

]G

conv

Φ is the fraction of demand served by the generation block [%].

Now, the carbon price will be estimated with use of the NCB (5.3.3). The carbon dioxide
drivers are fuel prices, carbon price, weather etc. There is fixed amount EUAs available (ė).
To simplify the estimation, we describe the emissions as:

E power = f (π CO 2 ,θ );θ = all _ other _ factors

(5.3.11)
The market balance is:

f (π CO 2 ,θ ) − e& = 0

(5.3.12)

The emissions from the power plants divided according to the fuel groups are described by
equation (5.3.13), κj is the emission factor of jth installation.

(5.3.13)

E power =

∑ [κ

nfuels
j =1

]

j H j Φ j G conv =

nfuels

∑Φ
j =1

j

r T ro
o
E conv
, j = Φ E conv

If we now Er o = emissions _ potentiall y _ produced _ if _ generation _ of _ fuel _ j _ only
conv
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pay attention only to the parameter CO2 (leaving aside all other parameters such as economic
growth, weather, fuel prices etc.), we get the basis for calculation of the fair CO2 price:
(5.3.14)

ro
r
E power = Φ (π CO 2 ) T E conv

Calculating the fundamental carbon dioxide price from the BAU, where π(CO2)=0 (meaning
no carbon trading):

(5.3.15)

r
o
NCB BAU = Φ (0) T E conv
− e&〉 0

This point is not stable, there are net buyers on the market (the market is short on allowances).
This increases the price π(CO2)>0, this increases the marginal costs and shifts the market
towards more carbon-efficient technology, this means that the electricity production will stay
the same, but the emissions will (thanks to the substitution effect) decrease (↓E).
The fair carbon price can be then estimated from equation:

(5.3.16)

ro
r
NCB fair = Φ (π CO 2 ) T E conv
− e& = 0

The fuel switching is considered to be the main driver of abatement; we can compute hence
the volume of abatement (abatement stimulation):

(5.3.17)

r
r
T ro
Vabt = Φ BAU (0) − Φ (π CO 2 ) E conv

[

]

From the equation (5.3.17) we can derive the marginal abatement progression (the function Φ
is discrete) - { π(CO2)I; Vabt}n, where Vabt=NCBBAU. From this we will be able to further
estimate the fundamental price of CO2 (π*(CO2)):
(5.3.18)

r
r
T ro
V BAU = Φ (0) − Φ (π ∗ CO 2 ) E conv

[

]

Now, the estimation of both emissions and carbon prices of the power sector is complete. The
data necessary for such estimation can be obtained from Eurostat and EEA.

Source: Damslora A. J.; Estimating the CO2 production and prices, www.pointcarbon.com
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