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[bookmark: _Toc294904334]Problem statement
Facing the world wide problem of climate change caused primarily but among other things by rising emissions, communities of states are challenged to find adequate solutions. Emissions shall be reduced on the one hand, but on the other hand economic stability shall not be endangered. The reduction of emissions is traced back to the causative principle: the ones that cause the emissions, have to take responsibility for them or in other words have either to reduce the emissions or compensate them monetarily.
In 1997, the Kyoto Protocol was ratified as the first obligatory treaty trying to combat global warming. Providing opportunities being able to attain the reduction targets, the EU launched the EU Emission Trading Scheme in 2005, which shall give a tool for each member state to being able to trade green house gas emission. The trade emphasizes on carbon, as it is not the most harmful green house gas, but it`s the most measurable one. Having had the testing phase of period one from 2005 - 2007 and being currently at period two, some countries didn`t match up with the asked targets so far to reduce their emission, which is illustrated in figure1: 
[image: ]
Figure 1: Index of green house emissions in 2008 from the base year and agreed reduction targets according to the Kyoto Protocol for 2008-2012
[bookmark: _Toc294716415][bookmark: _Toc294904335]Abstract
The Energy sector is, as a major eminent of CO2, highly influenced by EU ETS program. In this study we want to primarily focus on climate policy impact on energy market with special concern on electricity market and examine how emission trading influences these particular markets. The analysis will be based on comparison between Austria and Czech Republic with special focus on differences in trading scheme assessed by national government and especially on different impacts of trading schemes in countries with diverse energy mix. We will further address how emitters in each state transmit allowance price to price of electric energy and consequently discus windfall profits caused by trading system. Final part will deal with cost pass through rate. We will then conclude and highlight the main differences among chosen states.
[bookmark: _Toc294716416][bookmark: _Toc294904336]Brief introduction of EU emission trading scheme
Facing the mandatory reductions of minus eight percent of green house gases, which were determined by the Kyoto Protocol in 1997 for the period after 2008, the EU developed the EU Emission Trading Scheme (EU ETS) to achieve the reductive aims. The EU ETS was introduced to give a framework for trading opportunities for green house gases. Outbound from the country specific reduction targets, which can be seen in Figure 1: ETS allowances per country 2005-2012 (in appendix) exact amount of green house gases, that has to be reduced per period is determined for each country, and consequently distributed to the concerned sectors and consequently to the concerned companies, which is set down in the National Allocation Plans (NAP). The NAPs have to be approved by the EU and are the basis for the trading, as they show which company is allowed to emit which amount of emissions and how many certificates are distributed in the particular country. 
One basic aim of the EU ETS was to create an artificial market for trading carbon. Therefore carbon is used as a scarce good, which is consequently traded. The most common currency is one emission allowance (EUA). It enables to emit one tone on carbon (EU ETS, 2008). Besides, there is the Certified Emission Reduction (CER) and the Emission Reduction Unit (ERU), which are some credit advices in emitting carbon. Those are used to reduce carbon within projects mostly with other countries, like part of the Kyoto specifics Joint Implementation or Clean Development Mechanism (EU ETS, 2008). 
If companies emit more green house gases than their certificates allow them to, they have several options: Firstly, they can limit their production and consequently reduce their emissions. Secondly, they can change their technology, like use the best technology available at the moment or change the material and make it more environmental friendly. Thirdly, they can buy more certificates, that gives them the right to emit more. Because of economic dynamics, a market price will develop, determined by supply and demand. 
The EU ETS is constructed for three periods: The first one for 2005- 2007, the second one for 2008-2012 and the third one for the period after 2013: The first period was seen as a testing phase to gain some experience within trading emissions and 95 % of certificates had to be allocated for free and the rest could be distributed by auctioning. But most of the countries distributed all of them for free. Because of that, certificates that weren`t used in the first phase couldn`t be transferred to the second period. In the second current period, in which the Kyoto targets are mandatory, 90 % of certificates have to be allocated for free and the rest can be allocated individually by the particular countries. From 2013 on, the National Allocation Plans won`t be used anymore to determine the allowed amount of emissions, but there will be a general EU allocation plan and the distribution will emphasize more on auctioning. (Gilbertson & Reyes 2010) Moreover, flight traffic will be included in the EU ETS, which wasn`t concerned by emission restrictions so far (EU ETS, 2008).
The EU ETS started with its member states and additionally countries like Norway, Lichtenstein and Iceland. At the moment about 11 000 factories and refineries of the power generation and manufacturing sector are included (EU ETS, 2008), which belong to the industries of energy, paper, cement, mining and oil. Companies are enabled to trade their certificates directly with others or by stock exchange, but those possibilities vary by country. 
There are several aspects of viewing the EU ETS in a critical way: Generally the question arises, whether the obligatory reduction targets are fair, as they emerged from the Kyoto negotiations and consequently have to do with the power of particular countries and their willingness to participate in mechanics as the EU ETS. After the ending of the first period it could be seen, that too many certificates were on the market and thus companies didn`t have much motivation to reduce their emissions. As the first period wasn`t included in the Kyoto Protocol the reduction targets weren`t obligatory. In the second period, the numbers of certificates, which are available for the market was reduced. Moreover one might ask, whether the additional costs for the certificates, which haven`t existed in the past, are transferred to the customers by higher prices, instead of being borne by the producers. Especially in the electricity sector, where the demand is pretty inelastic, it is probable that customers have to afford higher prices because of the emission certificates. This aspect will be discussed more detailed later on. Another critical aspect arises in regard to higher profits for the companies. As they estimate the future prices for emissions and implement those estimations in their calculations, higher profits might arise.
[bookmark: _Toc294716417][bookmark: _Toc294904337]Situation in Austria
The law of emission certificates (EZG) is the official basis for trading green house gases and especially carbon in Austria. It was published in 2004 and was proclaimed to be the first tool to connect aspects of environmental protection with market based mechanics in Austria (Federal Ministry of Agriculture, Forestry, Environment and Water Management Austria, 2004). It was developed due to the obligatory emission reductions of the Kyoto Protocol and the hence released EU guideline 2003/87/EG about trading with emission certificates. According to the Kyoto Protocol, Austria has to reduce its green house gases about 13 % compared to the base year of 1990. But concerning the previous development and the current predictions, Austria will fail enormously. The most important aim of the EZG is to create a system to be able to trade green house emissions and consequently to reduce those green house gases (List, 2009). 
One basic requirement to participate in the emission trading is the ability of productive institutions to monitor and to document the amount of emissions. Only if this condition is fulfilled, one receives a permission to participate. The law is valid for so called “activities” which include the transformation of energy, the metal production, the mineral processing, and the paper and pulp production. Moreover, the amount of emissions has to be controlled permanently (List, 2009). 
Furthermore, the EZG indicates the method of distribution of certificates, which is the National Allocation Plan for each period. Generally, several criteria, which are listed in §11 of the EZG are given: Firstly, technical potential has to be considered, like the energy efficiency, predictions about the amount of produced output and so on. Secondly, environmentally friendly technologies like the generation of heat and power or district heating are consulted as well. Another point is that the distribution is consistent with other EU or Austrian political aims, like for example the electricity supply may not be endangered. 
The first National Allocation Plan for the period between 2005 and 2007, which was published in 2004 considered the past emissions of the concerned facilities for the period of 1998 to 2001 as well as the reduction potential for the future, which is included in the National Climate Strategy of 2002, to reach the Kyoto targets. 
The general target for the first period was to reduce 1,65 mil. tons of carbon for the energy and industry sector (Federal Ministry of Agriculture, Forestry, Environment and Water Management Austria, 2004) . All in all there were 99 mil. certificates available, which were all allocated for free. From those 99 mil., one percent was kept as a reserve for new market participants. The distribution took place in consideration of sectors, which are energy and industry. All in all there were 32 674 905 allocations of certificates predicted per year, which can be seen in figure 3.
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Figure 2: Number of allocations p.a.
Most important, the National Allocation Plan gives an exact overview of allocation by company in the annex. Moreover, the EZG adjusts special belongings in a very detailed way, for example the transfer of certificates, the observance of reporting deadlines and so on. The certificates are valid for one period and four months after the ending of one period the certificates lose their value. There is a register for documentation, in which the transmission, the property and the deletion are fixed. The exact calculation of allocations and further details won`t be explained here, as this would go beyond the scope of this discussion.
The second National Allocation Plan for the period between 2008-2012, which was published in 2006 determined a number of 164 mil. certificates being allocated. That`s about 0,55 mil. certificates less per year in comparison to the first period. Same as in the first period, one percent of all certificates was kept as a reserve for new market participants. 98,8 % have to be allocated for free and the rest has to be allocated by auctioning. 5,5 mil. tons of carbon shall be reduced towards the predicted numbers for 2008-2012 without any reductions. The period of 2002-2005 was used as a consideration of carbon emissions of the concerned facilities as base period. The whole paragraph refers to both NAPs of Austria (2004, 2006) as well as to the EZG. 
As already mentioned above, most of the certificates were allocated for free in the first two periods. However, there is the Federal Law Gazette about the auctioning of certificates, which says that for the second period 2 000 000 certificates have to be auctioned. The law regulates the formalities and the disincentive of modalities. Basically, 20 % of the sales volume has to be auctioned in a non competitive auction. The auctions are held by Climex, a Dutch exchange organization via Internet. The first auction in Austria took place in march 2009, in which about 100 000 Emission Unit Allowances (EUA) were sold non competitively and 200000 EUAs were sold competitively having started with a minimum price of 7,16 € per tonnes. Since then, five auctions have already taken place, with the last one held on April the 11th (climex.com). 
Basically, owners of certificates have two options of trading with carbon: Firstly they can trade directly with other holders or secondly they can trade by stock exchange. There are three localities for stock exchange in Europe, which are Amsterdam, Leipzig and Graz. For the Austrian carbon trading, especially the Exaa Graz is important. Nevertheless, participants of stock exchange of certificates are from different countries, which can be seen in figure 3:

	Name of company
	Country
	Joining date

	Advantag AG 
	D
	27.12.2010

	Aitherco2 SRL 
	IT
	21.02.2011

	Bergen Energi AS 
	NO
	02.11.2009

	Böning KG 
	A
	20.08.2008

	Carbon Retirement LTD. 
	UK
	16.06.2008

	citiworks AG 
	D
	29.01.2010

	e & t Energie Handelsges.m.b.H. 
	A
	28.06.2005

	EGL AG 
	CH
	28.06.2005

	Emissionshandelsgesellschaft Michael Pohlmann KG 
	D
	27.11.2008

	Emissionshändler.com 
	D
	15.02.2006

	Energie AG Oberösterreich Trading GmbH 
	A
	02.11.2006

	ETECH Management GmbH 
	A
	28.06.2005

	Edelweiss Energia S.p.A. 
	IT
	13.05.2008

	Evonik Steag GmbH 
	D
	21.11.2006

	FAME Investments AG 
	A
	27.12.2010

	Gallehr Sustainable Risk Management GmbH 
	D
	22.04.2008

	Glaswerk Ernstthal 
	D
	07.06.2006

	GEN-I d.o.o. 
	SI
	04.05.2006

	INVEKS AS 
	LV
	23.12.2008

	Kelag-Kärntner Elektrizitäts-Aktiengesellschaft 
	A
	16.06.2008

	Keraform Spezialziegel GmbH & Co. KG 
	D
	22.04.2008

	Linz Strom GmbH 
	A
	09.09.2005

	MVM-Adwest Marketing und Handels GmbH 
	A
	16.06.2008

	OeKB Business Services GmbH 
	A
	09.09.2005

	R.H. Calltrade GmbH 
	D
	27.12.2010

	RWE Supply & Trading Netherlands B.V. 
	NL
	28.06.2006

	Stadtwerke Flensburg GmbH 
	D
	19.03.2010

	STEWEAG-STEG GmbH 
	A
	28.06.2005

	Swarovski & Co. 
	A
	28.06.2005

	Swiss Climate Invest AG 
	CH
	20.03.2008

	TIWAG Tiroler Wasserkraftwerke AG 
	A
	28.06.2005

	Tondach Gleinstätten AG 
	A
	28.06.2005

	UMB UmweltManagementBeratung Hacker GmbH 
	D
	25.08.2006

	Verbund AG 
	A
	28.06.2005

	World Energy DE GmbH 
	D
	19.03.2010

	Ziegelwerk Blomesche Wildnis Heinrich Pollmann jun. KG 
	D
	20.03.2008

	Ziegelwerk Lizzi GmbH 
	A
	29.07.2010


Figure 3: Members of Exaa Emission Certificate Market
An essential requirement to participate in the stock trading is the membership at the Wiener Börse and the Exaa. Since 2005 the spot trade of carbon is operating. The orders of the traders cannot see the offers of other participants. The price, which is called market clearing price (MCP) is investigated through auctioning. The stock trading is restricted to once a week. This part of information is based on the online page of the Exaa.


In 2009 about 77 585 tonnes of carbon were traded by 31 participants, which means a turnover of 973 635 €. Figure 4 shows the development of amount by months:
[image: ]
Figure 4: traded amount of carbon 2009
In the current trading period, which started on April the 1st, participants cannot use the certificates from the first period anymore. Since 2008 there are no more entry fees for being able to participate in the stock exchange. It is intended to make the stock exchange more attractive through this measure.
[bookmark: _Toc294089097][bookmark: _Toc294716418][bookmark: _Toc294904338]Situation in Czech Republic
As we explained the Austrian NAPs in a very detailed way, we will only shortly consider the second NAP of the Czech Republic here. The first draft for the second NAP for the CR was projected in 2006. Originally, the Czech Republic demanded for a number of 101 900 000 allocations per year. After a decision of the European Court of Justice, 15 000 000 were not permitted and a number of 86 835 264 allowances per year remained. The plan says, that 1 20 mio. allowances of that number are kept as a reserve for new participants and 99 389 shall be used for projects of Joint Implementation. 
[image: ]In comparison to the Austrian allocations, the concerned industries are not apportioned by sector but by amount of emissions. Therefore two groups are built: The first one stands for installations, which emit less than 50 000 tones of carbon per year and is denoted as “small installations”, whereas the “large installations” refer to installations, which emit more than 50 000 tones of carbon per year. The number and distribution of allowances is shown in figure 5.
Figure 5: Number of Allowances for 2008 – 2012 by groups
All allocations are distributed for free and the allocations can be transferred to the next trading periods. In comparison to Austria, there is no possibility to trade allowances by stock exchange. The whole paragraph is referring to the second NAP of Czech Republic. 
[bookmark: _Toc294716419][bookmark: _Toc294904339]Comparison of energy mix in Czech Republic and Austria
This section provides a comparison of energy industry in Czech Republic and Austria with particular focus on how this sector contributes to general level of national emission. It is absolutely crucial to make this kind of comparison if we want to proceed further in our analysis of the overall impact of EU ETS on Austria and Czech Republic.
Before we step up to main comparison of power sector and its contribution to national emission in each country we need to briefly discuss the differences in total emission. GDP of Austria is approximately twice bigger then Czech and GDP per capita is even bigger because Czech Republic has nearly ¼ more inhabitants.[footnoteRef:1] On figure bellow CO2 emission per capita is depicted CO2 of both countries, and since there is more people in Czech Republic it is obvious that on overall level Czech Republic emits lot more than Austria. To be more specific, it emits annually almost twice as much carbon emission. (World databank) [1:  Source Eurostat, annual data] 


Figure 6: Comparison CO2 per capita 1992-2007
It will not be an exaggeration to say that these differences in CO2 levels can be directly linked to different energy structure and fuel dependence. Two figures below compare the contribution of power sector to total emissions in 2007; it is clear that in Czech Republic this particular sector contributes to majority of CO2 emission in comparison with Austria, where it is only one in the row. The table below sheds light on the main reason of this fact. As we can see, Czech Republic produced three times more primary energy in 2008 than Austria (part of that is exported, as a Czech Republic is net exporter of electric energy), but share of fuel to total energy production and energy mix is unparallel between these two countries. Austrian energy mix with 78 % share of RES (especially biomass and hydro power) is not only outstanding within middle Europe, but within Europe in general. (EU energy and transport in figures, 2010) The Czech energy mix with major share of lignite fuel and hard coal (or solid fuels in general) is on the other hand mainly the inheritance of previous era of centrally-planned economy with a large degree of monopolization in sector, which was characterized by a lag in technology development and high energy use.
In this aspect, there is one indicator that especially predicates and it is energy intensity. It basically means, how much energy is needed to produce one unit of GDP. As we can see in Figure 2: Energy intensity, AT and CZ (in appendix) Czech Republic needs almost fivefold energy output to produce unit of GDP than Austria which is approximately on the average of EU-25. This indicator is very complex and it adverts not only to particular price setting and market structure of energy sector, but to overall energy efficiency. It refers to a) higher energy dissipation along the way to final energy usage in production b) overall efficiency of energy usage in production. As EU ETS is arranged to influence only the biggest CO2 emitters, it happened that there is a slight disproportion between relative share of particular sector on total emission and its share in EU ETS. Figures bellow depicts a development of verified emission of Czech Republic and Austria from 2005 to 2010 (red line splits first and second trading phase). Very important is to compare the share of combustion installation which mainly consists of energy producers and trends in emission which in case of both countries supports the contentions that EU ETS fails in its aim.

Figure 7: Verified emission - Czech Republic, 2005-2010
Figure 8: Verified emission - Austria, 2005-2010
Based on indicators mentioned above (energy intensity and share of energy sector on total emission) and data of verified emission we can conclude that additionally costs coming from pricing carbon (as a result of EU ETS) will, and probably already did, influence power sector in Czech Republic significantly more than in Austria. In Figure 9: CO2 emission by sector: Czech Republic & Austria it is shown that Czech power sector emits more emissions and contributes to total emission more compare to Austria. 
The overall impact on GDP then crucially depends on cost pass through in price of electricity, but if the price increase would not be approximately fivefold in Austria comparing to Czech (and this relies not only on the amount of emission of particular generator, but on market structure) it is rational to expect much higher effect of EU ETS on energy production in Czech Republic compare to Austria. By the word effect we primarily mean cost pass through and consequent windfall profits. Empirical studies concludes that: “Windfall profits are highest in countries that have a high level of pass-through of CO2 costs into wholesale power prices, countries with emissions intensive (coal) plant setting the price the majority of the time, and countries that allocate the highest percentage of free allowances to the power sector.” (Point Carbon Report, 2008). Czech Republic is more emission intensive and allocates more allowances to power sector than Austria, which strengthen our contention that overall impact resulting in higher cost pass through rates and higher windfall profits will be observable in Czech Republic.
Moreover, it is particularly important to determine, how big is a scope of energy dependency of the second biggest emission emitter – industry sector. Because if industry sector relies heavily on energy as a production input, it is further possible that EU ETS, especially in third “auction phase”, will have a double impact. Cost of CO2 emission will be transmitted directly through allowance price and indirectly through electricity price, this could lead to significant increase of costs in energy intensive industries with particular consequence of loosing competitiveness on markets outside EU ETS. But in this point it needs to be said that in the long run the effect of environmental regulation on competition could be opposite, as the regulation helps to start new wave of innovation process.[footnoteRef:2] [2:  This idea was firstly put forward by Michael E. Porter in his work (Porter, 1991) and it is known as Porter hypothesis. The main mechanism indicated by Porter is that environmental regulations induce innovations that are in the end lowering production costs and/or increasing attractiveness of products (Bruyn, Markowaska & Jong, 2010).] 

[image: ]But it is very important to say that this conclusion is based on assumption that regulation (and by regulation we mean even economic tool as EU ETS) is imposed symmetrically based on aggregate emission indicators, but as we know in the case of Kyoto or EU ETS allocation targets are set differently among countries using primarily relative emission reduction that is based on particular baseline year.
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Figure 9: CO2 emission by sector: Czech Republic & Austria
[image: ]
Figure 10: Primary energy production, by fuel


Thus it is quite straight forward that even though both countries have almost similar population and area they are incomparable because of different economic situation and historical development in their power sector. Czech development is delayed significantly; the starting point of sector restructuring, oriented to fuel switching and efficiency rising in 1990-ties, came almost 20 years after comparable Austrian development.
So it seems to be a fight of David and Goliath in field of energy intensity and “cleanness” of energy producing units, but crucial question is if they are ever going to meet in one battlefield. Kyoto protocol was constructed to persuade each country to decrease their emission regardless their share on total emission in Europe. And this might be the way how can David not beat (since they do not meet), but keep up with Goliath. Because it is possible to highlight that as aggregate indicators are unparallel, relative successes in emission reduction is more comparable. If we focus on the changes in emission of energy sector only in time period after 1990 we will see that Czechs have been much more “active”. For instance in 1990 the total emission in Czech Republic were close to 190,6 Mt CO2 eq., but as a consequence of transformation it decreased by 25 % within 4 years (in 1997 is was around 150 Mt CO2 eq.), which was pretty remarkable change. (Lovíšková M., 2007)  This decrease was partly connected with fuel switching and overall change in energy sector (see figure 4: Energy dependency – hard coal and derivatives). On the other hand, development in Austria was different, from 1990 total emissions were growing and it hit 91 Mt CO2 eq. in 2004 (ibid), from then till the end of first phase of EU ETS in 2007 the increasing emission trend is still present (see Figure 5: GHG emission trend; in appendix).
[bookmark: _Toc294716420][bookmark: _Toc294904340]Windfall profits as an impact of carbon trading
As we will further show, there is a correlation between price and generally allocation of allowances and energy price. Increase of energy price was one of the main consequences of the beginning of EU ETS program. There was lot of confusion especially among energy consumers particularly from energy intensive sector such as primary aluminum production if the welfare relocation was contrived intention of the trading system. Opponents of the system referred to the issue when energy companies raised their profits using allowance allocation as an excuse even before the beginning of the main program (Schmidt, Vance & Frondel 2008). One of particular question was how is it possible that energy companies are transferring their costs on consumers even though they in stage of grandfathered allocation obtain all of the allowances for free (in case they are able to cover their emissions form allocation). One of the answers which were put forward was the idea that cost relocation is caused by specific industry organization in power sector, concretely lack of competition.
But this kind of reasoning is inherently false. Firstly, it is important to say that passing through the allowance value (costs) to energy price is perfectly reasonable action in accordance with functioning of market economy. Even though allowances are grandfathered they are basic example of opportunity cost. In other words every used allowance is implicitly forgiven revenue for given company, and as such it is reasonable and economically rational to include it into price. “Hence, for a company using an emission allowance, this represents an opportunity cost, regardless of whether the allowances are allocated free or purchased at an auction or market.” (Sijm, Neuhoff & Chen 2006). As long as certificates are traded on stock exchanges the profit of one MWh need to cover not only costs of production but opportunity costs of unsold certificates as well, if not, it would be rational to stop producing and rather sell allocated allowances. “In a more liberalized power system, the combined opportunity costs of fuel and CO2 for the marginal generator must exceed the power price, if the system is to have a sufficient level of generation to meet demand. If the power price does not exceed these short-run marginal costs, then it would be more profitable for the marginal generator to sell the fuel and the CO2 allowance than to generate.” (Point Carbon Report 2008)
Other note must be done concerning the structure of power market. Even though it is straight forward that energy market is not to close to perfect market structure, it is essential to emphasize that in this particular case the passing through scenario is possible because of demand structure rather than market structure. Sijm et. al. (2009) for example distinguish three main factors which influences cost pass through rate and thus simultaneously amount of wind fall profits: (1) the number of firms active in the market indicating the level of market concentration (i.e. if the market structure is monopolistic, duopolistic, oligopolistic or competitive), (2) the shape of the demand curve and (3) the shape of the supply curve. So we can see that market structure to some extend influences potential windfall profit, but only along with other factors as a particular shape of demand and supply and as we will see the impact of number of agents in the market i.e. market structure can be rather counterintuitive to common prediction.
Demand for electric energy and for energy in general is inelastic. Concretely for Czech republic elasticity of demand is between – 0,13 – (– 0,26) in short run and – 0,37 – (– 0,46) in long run.[footnoteRef:3] The reason is obvious: it is hard to substitute electric energy. The highly inelastic price demand for energy is mainly caused by no possibility to store the energy as a product which is one of the key characteristic of this market, but this feature does not say anything about market power in particular. Even if there were industry structure with high level of competition, this would not be a guarantee of zero transition to energy price. Surprisingly enough, increase in allowance price could lead to higher price in more competitive markets, in monopolistic structure price is generally higher but the relative increase would be lower. The relation between PTR (pass-through rate) and market structure is particularly interesting and it was shown that it can be somehow counterintuitive. [3:  Czech Statistical Office, ČSÚ] 

[image: ]
Figure 11: Pass-through of carbon costs under perfect competition
[image: ]
Figure 12: Pass-through carbon costs under monopoly
Figures above compares perfect competition and monopoly where the difference between p1 and p2 is the increase in price as an impact of change in marginal cost caused by pricing carbon. Now comes the counterintuitive proposition: Sijm et. al.(2009) demonstrates that with linear downward sloping demand the PTR increases with more competition. With perfectly elastic supply curve the firm in competitive market will be able to transfer full cost to price, while monopolist only half. “How much the firms will be able to pass the costs depends on market structure and on elasticity of demand and supply. Theoretical analysis shows that firms will be able to pass through 50 % of the costs under the monopoly, and 0-100 % of the costs, depending on the elasticity of supply and demand, under perfect competition. Assuming non-linear demand and supply curves would imply that sectors even pass through more than 100 % of the opportunity costs.” (Bruyn, Markowaska & Jong 2010)
Writing about prices of energy and their increase caused by EU ETS, one fact needs to be mentioned: higher consumer price generally helps to relocate demand towards more renewable recourses and basically serves the main purpose of whole EU ETS, so if we leave aside the main relocation of welfare, it is in accordance with its intended purpose.
On the other hand, in 2012 the second stage will be over and member states will be asked to change their national allocation plans toward new allocation system using auction. Consequently the rightful concern rise with this change and that it is how this rapid cost increase for company influences energy price and energy sector in general.
Lot of papers and studies emerged after beginning of EU ETS tracing the companies with biggest surplus coming from trading and trying to calculate their windfall profits. British firm Sandbag is for example concentrating on biggest producers profiting from EU ETS calling them fat cats. Fat cats are called these firms that accumulated remarkable number of unused allowances. In 2008 this agency makes a list of top ten fat cats. The figure below summarizes results. On 8th place we can see a company Čez which along with two other companies E.ON and PRE dominated the Czech power market; all three of them are vertically integrated and act all as both generators and distributors. 
[image: ]
Figure 13: Carbon Fat Cats Top Ten
The profit of ČEZ depicted in table is still only part of windfall profit, as we shown above the power generators are able to pass through part of their cost on their consumers. So not only that companies like ČEZ are making profit by selling over-allocated allowances there are possibly transmitting indispensable amount of operating cost through price channel. 
Figures below are comparing allocated allowances and verified emission from combustion installations during 2005-2010. In case of Austria there is deficit of allocated allowances on overall level (with exception in years 2007 and 2009) which means that system is set properly persuading emitters to buy what they emits over their allocation. Czech Republic on the other hand clearly allocated too many allowances, which resulted in profits of pure over-allocation. For example in year 2010 in Czech Republic there were 8,7 mil. tones of CO2-equ that was not used by emitters and was thus their net profit, with average EUA price around 15 €/ton it means profits of almost 130 mil. € in total.

Figure 14: Allocated allowances and verified emission Austria

Figure 15: Allocated allowances and verified emission Czech Republic
[bookmark: _Toc294716421][bookmark: _Toc294904341]Cost pass through
One of the effects of EU ETS, as we have already mentioned earlier, is the fact that part of a costs connected with allowance (including opportunity cost) is passed through with impact of higher prices of power. PTR generally depends on various facts such as elasticity of demand and supply and particular market structure. Most papers and studies dealing with issue of PTR however provide incomplete analysis of this topic. With theoretical background of industry organization we can formulate a thesis that cost pass through of allowances can differ significantly between peak and off-peak hours. Actual cost of allowance will be transmitted to price almost symmetrically between peak and off peak periods, but fixed cost connected with innovation process which was evoked by trading will be almost completely transmitted to peak hour price. 
[image: ]
Figure 16: Seasonal demand structure and monopoly peak-load pricing
On markets where is a significant change of demand between time periods (and electricity market is surely the case), capacity will be set based on peak operation. The situation is explained on figures above; in peak hours more people demand the product (electricity) and this bigger competition on site of demand allows producer to rise prices including not only operational marginal cost, but even marginal cost connected with capacity (r in the picture). (Shy, 1996) If for instance power plant invests in technology decreasing CO2 emission, it will probably mean a decrease of costs connected with CO2 pricing, but fixed cost of innovation will be entirely passed to peak hour price. This situation describes impact of technological innovation, but cost pass through of CO2 allowance, i.e. opportunity cost or actual cost will be passed into prices asymmetrically as well. Figure bellow shows different CO2 cost inclusion into price between peak and off peak. During off peak hours when prices are bid almost down to short run variable marginal costs (SRMC) price includes part of opportunity cost, during peak hours prices include not only opportunity cost, but cost that was really paid (to buy allowances in the market) and fixed innovation cost (Reinaud J., 2007). Crucial conclusion from these facts could be that against common fears price progression in third phase do not have to be as rapid as generally expected, since opportunity costs are already included. Particular issue is though how will producers react on fully auctioned allocation, one scenario could be that they include partially in the price their actual costs connected with purchase of allowance and if they used the allowance, they include opportunity cost of forgone possibility to sell allowance on free market as well. In either case - in agreement with theory - price growth will be more rapid in peak hours.
[image: ]Figure 17: The impact of the CO2 price on power prices
In this context Stadler, Kupzong and Palensky (2007) wrote that wholesale electricity price in peak hours are tremendously high (they mention concretely Germany and Austria) and they discus that this fact can be at least partly caused by EU ETS trading.
Two figures below show correlation between EUA price and price of GWh. Even thou both figures have little bit different scale, it is clearly visible that rapid increase of EUA price in April 2010 was closely followed by increase of price for MWh. In May-June period both prices simultaneously hit double top. At the end of the year upward trend occurs again, this time not so rapid in power market.
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Figure 18: Development of energy price in 2010 
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Figure 19: Development of EUA price 2010-2011
Even this simple graphical analysis shows that there is a significant relationship between power prices and prices of CO2. Producers react rapidly on significant movement of carbon price.
For further analysis of impact of EU ETS on power market and especially on the market for electricity in Austria and Czech Republic is important to identify marginal unit in both countries. Electricity market is somewhat specific in that way that in certain load period price is affected only by increase of marginal unit. During peak hours the price is created by marginal product of particular generator which decision making relies crucially on development of underlying fuel driver. Pricing between periods thus depends partially on development of price of underlying fuel driver. In Czech Republic the situation is easier to analyze, during peak hours main factor creating price is based on coal fuel driver. In simple words price is set on marginal cost of coal fire power plants. (Sijm et.al., 2008). The situation is more difficult in case of Austria; it is very probable that peak price is driven by combined-cycle gas turbine i.e. by gas fuel. But in case of Austria it is very difficult to analyze what role is played by RES. It is highly plausible that underlying fuel driver in peak hours is gas and that RES (probably mainly hydro energy) and its marginal operating cost creates off-peak prices. Underlying fuel driver is again very important for analyzing general CO2 pricing effect. Different fuels and different generation technologies produce very simply different levels of emission, connected opportunity cost differs accordingly. If we take for instance combined-cycle gas turbine it emits approximately 0,48t of CO2 per MWh of electricity, coal power station produces on average 0,85t per MWh. With allowance price around €20/tCO2 it means increase of generation cost for coal plant about €17/MWh and gas plant around 9,6 €/MWh. (Sijm, Neuhoff & Chen, 2006).
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Figure 20: Pass-through of CO2 opportunity costs for different load periods
Figure 20 shows marginal cost duration curve. It is depicted in one graph in descending order, this interpretation is slightly different of what we need, but it clearly shows different increase of marginal costs for different power generators. These facts further strengthen our conclusion about different impact of EU ETS on both countries. The fact that Austria operates on “cleaner” gas turbine plants compared to Czech operating on coal in peak means that Czech producer are transmitting bigger opportunity cost to price.
Sijm et.al. (2008) made an analysis calculating PTR, one of the analyzed countries was Czech Republic. Figure 21 summarize results. Unfortunately whole analysis is not much up to date; it is focused on years 2005 and 2006.
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Figure 21: Estimates of CO2 costs pass-through rates
Estimation of PTR is based on OLS method using fuel variable (in case of Czech coal) as a control variable, eliminating effects of coal price spikes on PTR. There is however significant chance in PTR between investigated years, in 2006 cost pass through rate was even negative which means negative transmission to power prices.
More elaborate analysis and calculation of PTR for present-day and for Austria is impossible to provide. Usable data are not publicly available and in this particular case it is very difficult to identify fuel driver and gather needed data about it. But in our opinion calculating PTR will be useful for recognition of possible impact of third phase.


[bookmark: _Toc294716422][bookmark: _Toc294904342]Conclusion
In this work we have analyzed the current situation and results of EU ETS program which will soon enter its third phase. Major changes are expected in this stage, concretely the end of free allocation and beginning of auction system of allowance allocation. Our analysis was based on comparison of Czech Republic and Austria with special focus on impact of EU ETS on power market. In the section focused on the comparison we emphasized how much both countries differ in power production and generally in power market. Based on these information we were able to conclude that development under trading system will be very probably different in both countries, which is strengthened by the summary of structure and the main facts about the trading system. Even though it was not main focus of this work, we had to discus success of a system in first two phases. Development of aggregate emission of agents included in program has not been much in compliance with main aim of the whole program. For example Austria is facing stagnation or even slight increase in emission, Czech Republic was able to reduce CO2 emission significantly, but this was not because of CO2 trading, but mainly because of main revolution of technologies after transformation process. Anyway, six years of a running program do not seem to bring intended results, which is partly caused by over-allocation of allowances. We analyzed progress and results only to that scope that we could compare it with potential cost of a system to analyze whole rationality of it. In this context we discussed a controversial result of EU ETS – windfall profits. Windfall profits are commonly viewed as a negative consequence of trading because of the fact that trading itself enables emitters to gain these additional profits. As we tried to show, this reaction of power producers is completely in agreement with economic theory and if we do not evaluate the consequent utility transfer, it - through the channel of prices - helps to reach main aim of the system motivating to lower use of highly polluting energy sources. We calculated that in case of Czech Republic (where is, in comparison with Austria, much more unused allowances; in Austria in 2010 there was more verified emission compare to allocated allowances) in 2010 that EU ETS was source of aggregate profits of nearly 130 mil € in total in combustion sector. What is more, this profit is only what producers could sell on the EUA market; it did not include the cost pass through in electricity prices. Possibility of increasing prices is another source of profits. PTR is highly complex and depends on vast number of factors, but as we showed, market structure is only one of them and not even the most important one, structure of demand and supply especially their elasticity is on the other hand key factor determining how many costs it is possible to transmit through price channel. Determine future PTR in third phase in advance and then during phase is from our point of view highly important. Unfortunately, the main calculation was because of its complex nature beyond sphere of this work. But we reached the conclusion that calculation of this rate should be made, since auction phase is likely to bring more costs to power producers motivating them to transmit them into price. We had further showed that it could be major difference between increase in prices in peak and off peak hours, important factor could be investment cost which is entirely passed in peak hours. Because of this, third phase of EU ETS can further weaken the competiveness of energy intensive sectors and possibly slow down economic growth. One of the main conclusions in this context is that based on our sources and in the case of probable convergence of targets among states, Czech Republic will be more effected through price channel than Austria, taking into consideration its energy mix and overall situation on power market.

Appendix:
	
	2005-2007
	2008-2012

	Country
	Kyoto target (% change against base year)
	Allocated CO2 allowances (million tonnes per year)
	Share in ETS
	Allocated CO2 allowances(million tonnes per year)
	Share in ETS

	Austria
	-13.0% 
	33.0
	1,4%
	32.3
	1.5%

	Belgium
	-7.5%
	62.1
	2.7%
	58.0
	2.8%

	Bulgaria
	-8.0%
	42.3
	1.8%
	42.3%
	2.0%

	Cyprus
	
	5.7
	0.2%
	5.2
	0.3%

	Czech Republic
	-8.8%
	97.6
	4.2%
	86.7
	4.2%

	Denmark
	21.0%
	33.5
	1.4%
	24.5
	1.2%

	Estonia
	-8.0%
	19.0
	0.8%
	11.8%
	0.6%

	Finland
	0.0%
	45.5
	2.0%
	37.6
	1.8%

	France
	0.0%
	156.5
	6.8%
	132.0
	6.3%

	Germany
	-21.0%
	499
	21.7%
	451.5
	21.6%

	Greece
	25.0%
	74.4
	3.2%
	68.3
	3.3%

	Hungary
	-6.0%
	32.2
	1.4%
	19.5
	0.9%

	Ireland
	13.0%
	22.3
	1.0%
	22.3
	1.1%

	Italy
	-6.5%
	223.1
	9.7%
	201.6
	9.7%

	Latvia
	-8.0%
	4.6
	0.2%
	3.4
	0.2%

	Lithuania
	-8.0%
	12.3
	0.5%
	8.6
	0.4%

	Luxembourg
	-28.0%
	3.4
	0.1%
	2.5
	0.1%

	Malta
	
	2.9
	0.1%
	2.1
	0.2%

	Netherlands
	-6.0%
	95.3
	4.1%
	86.3
	4.1%

	Poland
	-6.0%
	239.1
	10.4%
	205.7
	9.9%

	Portugal
	27.0%
	38.9
	1.7%
	34.8
	1.7%

	Romania
	-8.0%
	74.8
	3.2%
	72.3
	3.5%

	Slovakia
	-8.0%
	30.5
	1.3%
	32.5
	1.6%

	Slovenia
	-8.0%
	8.8
	0.4%
	8.3
	0.4%

	Spain
	15.0%
	174.4
	7.6%
	152.2
	7.3%

	Sweden
	4.0%
	22.9
	1.0%
	22.4
	1.1%

	UK
	-12.0%
	245.3
	10.7%
	245.6
	11.8%

	Lichtenstein
	-8.8%
	
	
	0.2
	

	Norway
	1.0%
	
	
	15.0
	

	TOTAL
	2298.5 
	100%
	2086.5
	100%


Figure 1: ETS allowances per country 2005-2012
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Figure 2: Energy intensity, AT and CZ
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Figure 3: Change in emission and gross inland energy production between 1990 and 2008 (%)
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Figure 4: Energy dependency – hard coal and derivatives, EU-27 (%)
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Figure 5: GHG emission trend
Literature:
BRUYN, Sander de; MARKOWSKA, Agnieszka; JONG, Femke de. 2010, Does the energy intensive industry obtain windfall profits through the EU ETS?: An econometric analysis for products from the refineries, iron and steel and chemical sectors. CE Delft. pp. 1-73. Available from WWW: <www.ce.nl>.
EU energy and transport in figures: Statistical pocketbook 2010, Luxembourg: Publications Office of the European Union, 2010. p. 227 ISBN 978-92-79-13815-7.
GILBERTSON, T., REYES, O. 2010, Globaler Emissionshandel. Frankfurt am Main. Brandes&Apsel.
LIST, W. 2009, Umweltrecht. Wien. Lexis Nexis.
CAPOOR, Karan; AMBROSI, Philippe. State and Trends of the Carbon Market 2009. The World Bank. May 2009, Washington, D.C., s. 1-71.
SIJM, J.; CHEN, Y; HOBBS, F. 2009, The impact of power market structure on the pass-through of CO2 emissions trading costs to electricity prices – A theoretical approach, paper presented at the 17th Annual Conference of the European Association of Environmental and Resource Economics (EAERE), Amsterdam, June 24-27.
EU Commission. 2008, The EU Emission Trading Scheme.
EU ETS Phase II – The potential and scale of windfall profits in the power sector. 2008, A report for WWF: Point Carbon Advisory Services. pp. 1-29.
FRONDEL et al, 2008, Emissions Trading: Impact on Electricity Prices and Energy-Intensive Industries, Ruhr Economic Papers Nr. 81.
SCHMIDT, Christoph M.; VANCE, Colin; FRONDEL, Manuel. 2008, Emission Trading: Impact on Energy Prices and Energy-Intensive Industries. Ruhr Economic Papers. No. 81, pp. 1-16. ISSN 1864-4872.
SIJM; J., HERS; S.J., LISE; W., WETZELAER; B.J.H.W. The impact of the EU ETS on electricity prices. 2008, Final report to DG Environment of the European Commission. ECN: Energy Research Center of Netherlands., ECN-E--08-007, pp. 1-230.
LOVÍŠKOVÁ, Michaela. 2007, European System of Emission Trading: Comparison of Czech Republic and Austria. Diploma thesis: School of Economics, Prag. pp. 1-94.
REINAUD, Julia. (Ed.) CO2 Allowence & Electrity Price Interaction: Impact on industry’s electricity purchasing strategies in Europe. IEA Information Paper. February 2007, 1, pp. 1-85.
STADLER, Michael; KUPZOG, Friederich; PALENSKY, Peter. 2007, Distributed Energy Resources Allocation and Dispatch: An Economic and Technological Perception. International Journal of Electronic Business Management, vol. 5, no. 3, pp. 182-196.
SIJM, Jos; NEUHOFF, Karsten; CHEN, Yihsu. 2006, CO2 Cost Pass Through and Windfall Profits in the Power Sector. CWPE 0639 and EPRG 0617: Working Papers. pp. 1-31.
SHUTTLEWORTH, Graham; GAMMONS, Sean; HOFER, Paul. Methodology for Measuring CO2 Pass-Through: A Report for EnergieNed. Nera: Economic counsulting. December 2005, 1, pp. 1-26.
EU Parliament. 2003, Guideline 2003/87/EG.
SHY, Oz. 1996, Industrial Organization: Theory and Applications. Massachusetts: The MIT Press, p. 488 ISBN 9780262691796.
PORTER M.E. 1991, America’s Green Strategy. Scientific American, vol. 264, no. 4, p. 168.
Internet sources:
Climex, Trading emissions, http://www.climex.com/
Czech Statistical Office, ČSÚ, Available from WWW: http://www.czso.cz
Energy, Exchange Austria, http://www.exaa.at/
EU Emission Trading, http://ec.europa.eu/clima/policies/ets/index_en.htm
Federal Ministry of Agriculture, Forestry, Environment and Water Management.(2004) National Allocation Plan for Austria pursuant to Art. 11 of the EZG. http://umwelt.lebensministerium.at
Federal Ministry of Agriculture, Forestry, Environment and Water Management. 2006, National Allocation Plan for Austria pursuant to the Art. 11 of the EZG http://www.omtec.at
Ministry of the Environment of the Czech Repuclic, National Allocation Plan http://www.mzp.cz
World dataBank Available from WWW: http://databank.worldbank.org 


List of figures; sources of figures:
Figure 1: Index of green house emissions in 2008 from the base year and agreed reduction targets according to the Kyoto Protocol for 2008-2012
Figure 2: Number of allocations p.a. 
Available from WWW: http://www.omtec.at
Figure 3: Members of Exaa Emission Certificate Market
Energy Exchange Austria. Available from WWW:  http://www.exaa.at
Figure 4: traded amount of carbon 2009
Energy Exchange Austria. Available from WWW: http://en.exaa.at
Figure 5: Number of Allowances for 2008 – 2012 by groups
NAP Czech Republic. Available from WWW: http://www.mzp.cz/
Figure 6: Comparison CO2 per capita 1992-2007
Self made figure – source of used dataset: World dataBank Available from WWW: http://databank.worldbank.org 
Figure 7: Verified emission - Czech Republic, 2005-2010
Self made figure – source of used dataset: European Union Emissions Trading System (EU ETS) data, European Environment Agency. Available from WWW: http://dataservice.eea.europa.eu
Figure 8: Verified emission - Austria, 2005-2010
Self made figure – source of used dataset: European Union Emissions Trading System (EU ETS) data, European Environment Agency. Available from WWW http://dataservice.eea.europa.eu
Figure 9: CO2 emission by sector: Czech Republic & Austria
EU Energy in Figures 2010 : CO2 Emissions by Sector. European Commission : Directorate-General for Energy and Transport. 2010, 1, s. 1-69. Available from WWW: <http://ec.europa.eu>.
Figure 10: Primary energy production, by fuel
Energy, transport and environment indicators: Eurostat Pocketbooks. Luxembourg: Publications Office of the European Union, 2011. p. 225 ISBN 978-92-79-16303-6.
Figure 11: Pass-through of carbon costs under perfect competition
BRUYN, Sander de; MARKOWSKA, Agnieszka; JONG, Femke de. 2010, Does the energy intensive industry obtain windfall profits through the EU ETS?: An econometric analysis for products from the refineries, iron and steel and chemical sectors. CE Delft. pp. 1-73. Available from WWW: <www.ce.nl>.
Figure 12: Pass-through carbon costs under monopoly
BRUYN, Sander de; MARKOWSKA, Agnieszka; JONG, Femke de. 2010, Does the energy intensive industry obtain windfall profits through the EU ETS?: An econometric analysis for products from the refineries, iron and steel and chemical sectors. CE Delft. pp. 1-73. Available from WWW: <www.ce.nl>.
Figure 13: Carbon Fat Cats Top Ten
The Carbon Rich List: The companies profiting from the EU Emissions Trading Scheme. Sandbag. 2010, pp. 1-16. Available from WWW: <http://www.sandbag.org.uk>.
Figure 14: Allocated allowances and verified emission Austria
Self made figure – source of used dataset: European Union Emissions Trading System (EU ETS) data, European Environment Agency. Available from WWW http://dataservice.eea.europa.eu
Figure 15: Allocated allowances and verified emission Czech Republic
Self made figure – source of used dataset: European Union Emissions Trading System (EU ETS) data, European Environment Agency. Available from WWW:  http://dataservice.eea.europa.eu
Figure 16: Seasonal demand structure and monopoly peak-load pricing
SHY, Oz. 1996, Industrial Organization: Theory and Applications. Massachusetts: The MIT Press, p. 488 ISBN 9780262691796.
Figure 17: The impact of the CO2 price on power prices Source
EU ETS Phase II – The potential and scale of windfall profits in the power sector. A report for WWF : Point Carbon Advisory Services. March 2008, 1, s. 1-29.
Figure 18: Development of energy price in 2010 
Power Exchange Central Europe, Annual statistics, Available from WWW: http://www.pxe.cz/
Figure 19: Development of EUA price 2010-2011
Intercontinental Exchange (NYSE: ICE); market data: EUA price development
Figure 20: Pass-through of CO2 opportunity costs for different load periods
SIJM, Jos; NEUHOFF, Karsten; CHEN, Yihsu. 2006, CO2 Cost Pass Through and Windfall Profits in the Power Sector. CWPE 0639 and EPRG 0617: Working Papers. pp. 1-31.
Figure 21: Estimates of CO2 costs pass-through rates
SIJM; J., HERS; S.J., LISE; W., WETZELAER; B.J.H.W. The impact of the EU ETS on electricity prices. 2008, Final report to DG Environment of the European Commission. ECN: Energy Research Center of Netherlands., ECN-E--08-007, pp. 1-230.


List of figures in appendix; sources of figures:
Figure 1: ETS allowances per country 2005-2012
Figure 2: Energy intensity, AT and CZ
Energy, transport and environment indicators: Eurostat Pocketbooks. Luxembourg: Publications Office of the European Union, 2011. p. 225 ISBN 978-92-79-16303-6.
Figure 3: Change in emission and gross inland energy production between 1990 and 2008 (%)
Energy, transport and environment indicators: Eurostat Pocketbooks. Luxembourg: Publications Office of the European Union, 2011. p. 225 ISBN 978-92-79-16303-6.
Figure 4: Energy dependency – hard coal and derivatives, EU-27 (%)
Energy, transport and environment indicators: Eurostat Pocketbooks. Luxembourg: Publications Office of the European Union, 2011. p. 225 ISBN 978-92-79-16303-6.
Figure 5: GHG emission trend
European Union Emissions Trading System (EU ETS) data, European Environment Agency. Available from WWW: http://dataservice.eea.europa.eu
Abbreviations:
EU ETS – European Union Emission Trading Scheme
NAP - National Allocation Plan
CER - Certified Emission Reduction
EUA - Emission Unit Allowances
ERU - Emission Reduction Unit
EZG - 
MCP - Market clearing price
GDP - Gross Domestic Product
RES – Renewable energy source
AT - Austria
CZ – Czech Republic
PTR – Pass through rate
SRMC - Short run variable marginal costs

CO2 emission per capita
Czech Republic	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	12.692610195774375	12.77204220307812	12.306445820433456	12.505691994966668	12.8593434803684	12.873657670247827	12.409318011831099	10.999482641252554	12.249949675372083	12.230535211267668	11.976300295555459	12.179756532589028	12.188806282214118	11.988024808545052	12.03085050793962	12.082432631196038	Austria	7.7714745058765704	7.3360907260744632	7.257068898410922	7.6163382000931223	7.6583217053280581	7.6887261457492304	7.8783843729396237	7.7092394503202124	7.7015907114930524	7.9024349650847405	8.0517318505166866	8.6362038976077287	8.4918277123319488	8.8292373653334657	8.6587540072809706	8.2732328545193567	CO2, metric tons per capita
Verified emission (tonne of CO2 equ.), CZ
1. Combustion installations	2005	2006	2007	2008	2009	2010	71456837	72041399	75483870	70443903	64463748	67331242	2. Mineral oil refineries	2005	2006	2007	2008	2009	2010	996971	1105483	1094932	1086771	979895	1053795	5. Pig iron or steel	4681223	4930906	5247207	3202802	3944175	2853809	6. Cement clinker or lime	3561175	3826285	4335503	4057383	3212201	3144168	7. Glass including glass fibre	769275	770322	764163	823067	618237	630810	8. Ceramic products by firing	724030	689256	741856	652342	476649	394730	9. Pulp, paper and board	265125	261309	167233	134197	89925	83528	Verified emission (tonne of CO2 equ.), AT
1. Combustion installations	2005	2006	2007	2008	2009	2010	17126737	15807330	14673306	15689233	13856773	16723485	2. Mineral oil refineries	2005	2006	2007	2008	2009	2010	2826917	2829983	2867629	2806071	2809228	2724479	3. Coke ovens	2005	2006	2007	2008	2009	2010	1354079	1199630	1096690	914453	626564	916742	4. Metal ore roasting or sintering	5874483	6124349	6390496	6022697	4387227	4935400	5. Pig iron or steel	67490	70780	79415	79721	67083	72379	6. Cement clinker or lime	3443433	3716606	4020227	3993304	3220126	3078023	7. Glass including glass fibre	215159	210460	218623	216626	202427	210923	8. Ceramic products by firing	447155	438312	453684	410920	340601	359744	9. Pulp, paper and board	2017388	1985369	1951107	1868717	1754936	1806062	Allocated allowances and verified emission, AT 
Allocated allowances	2005	2006	2007	2008	2009	2010	14994341	14994341	15048584	13921422	15628996	15942001	Verified emissions	2005	2006	2007	2008	2009	2010	17126737	15807330	14673306	15689233	13856773	16723485	tonne of CO2-equ
Allocated allowances and verified emission, CZ 
Allocated allowances	2005	2006	2007	2008	2009	2010	83334688	83334688	83334688	75577906	75942816	76093089	Verified emissions	2005	2006	2007	2008	2009	2010	71456837	72041399	75483870	70443903	64463748	67331242	tonne of CO2-equ
image3.emf
 


image4.emf
 


image5.png
5 50 7 100 125 150
™ 2008 = Target 2008-2012




image6.png
Sector/individual Allocation | Business- Growth | Potential | Compliance | Allocation
industry base as-usual factor factor factor 05-07
value WFs PFs(-) | EF ceceor (-)
(rounded)
[§)

Energy 13,107,706 | 13,568,708 0.938 0.974
- Electricity 9,846,504 | 10,122,759 1.028 0.934 9,208,702
-~ District heating 408,514 441,432 1.081 0.970 417,137
- Mineral oil refining 2,852,689| 3,004,518 1.053 0.946 2,767,682
Total 12,393,521
Industry 17,800,540 | 21,271,982 0.983 0.979
- TIron and steel industry | 8,885,862 | 11,770,907 1320 0.986 11,356,198

(voestalpine)
- Other iron and steel 63,745 66,974 1.051 0.977 64,031

industries
- Cement industry 2,454,808| 2,703,181 1.101 0.974 2,575,839
- Paper industry 2,422,531| 2,456,900 1.014 0.985 2,368,791
- Chemicals industry 1,101,721 1,157,523 1.051 0.979 1,108,640
- Lime industry 766,985 857,055 1.117 0.990 830,197
- Refractory products 543,310 601,500 1.107 0.981 577,460
-~ Brick-making industry 329,955 350,093 1.061 0.978 334,968
- Food industry 341,848 359,163 1.051 0.971 341,135
- Glass industry 281,271 309,362 1.100 0.968 293,171
- Wood industry 237,405 249,430 1.051 0.999 243,787
- Mechanical and 103,095 108,317 1.051 0.972 103,017

structural steel

engineering, metal

products, motor

vehicle, nonferrous

metal and electronics

industries
- Other mineral

products / construction 230,625 242,306 1.051 0.975 231,066

industry
- Textile industry 37,379 39,273 1.051 0.962 36,964

Total

20,465,262





image7.png
30000

25000

20000

15000

10000

5000

o

Jan Feb Marz April Mai Juni

i

Aug Sept Okt Nov Dz




image8.png
Reference

Emissions total,

Emissions total

Basic allocation of

emissions 2005 2006
(1C02) (1C02) ) allowances
Group 1 (small installations) 3702186 3510937 3618513 3946 632
Group 2 (large installations) 79 449 656 78910 839 79 944 488 81499 243
Joint Implementation - - - 99 389
New sources - - - 1290 000
Total 83 151 842 82421776 83589771 86 835 264





image9.png
€02 Emissions by Sector: Austria (Shares of
Total CO2 Emissions: 2007)

Agricuture,

Forestry,
Fisheries
1.2%

Carmmercial Other =

Instutionsl 7%
2.6% Erproy
Industres
Residential 18.9%

10.4%

Transport = -
% Industry

30.0%




image10.png
CO2 Emissions by Sector: Czech Republic
(Shares of Total CO2 Emissions: 2007)

Commercialy  Agriculture,

Institutional o,
24% isheries
ther ==
Resiental 0z omer
Transport =
14.2%

Energy
Industries
47.2%

Industry ==
20.2%




image11.png
Table: Primary energy production, by fuel

Total production (ktoe) | Share of each fuel to total production, 2008 (%)

3 . s

1998 2003 2008 | S £ E]
2 2 5 & 2 8
U7 [omsey o6 B2z [0 113 2 B B
z | w52 mom e 4 10 a8
AT | sem 83 1060 v s u - ®





image1.emf
 


image12.png
Pass-through of carbon costs under perfect competition, facing variable marginal costs and
linear demand





image13.png
Pass-through of carbon costs under monopoly, with variable marginal costs and linear demand

.
3 N
P
mc, N L
[ s,
we, 3

LY a




image14.png
Carbon Fat Cats Top Ten

9 o ||| | = e o e
on count | */%en mioaons | pemits | Adjustment | 24P | Surplus 2009 s
2075075

ArcelorMittal ron &steel 85| 83,038.947 | 68258166 1| 63a088e| 10439807 | s2001585| ssmoriz
Lafarge Cement & Lime 50| 30,039,167 | 25,854,750 | 4186417 0| atesar| eresesa| 23507500
Corus ron &steel 13| 34,525,797 | 26,989,275 | 7,596,518 | 471057 | 3065,061| 1,705,533 | 26,965,777
55AB Svenskt stal | Iron &steel 5| 7164,051] 3913416 | 325083 0| 5250635 | aso8se9| 17701139
Cemex Cement & Lime 15 13,59,120 | 11108274 | 2.7108% 0| 2710846] ss25673] 1ase0057
Sahgitter ron & steel 9| 0502,591] 7,532,633 | 1969958 0| 1963958 4757052 12636800
HeidelbergCement | Cement & Lime 54| 23,435,205 | 21,667,968 | 1,747,260 0| 1727.080] ss16077] 10505197
cez Power & Heat 20] 38,102,233 | 36,430,315 | 1671918 0| 171918 1e71018] 59500
U.S. Steel (USS) Iron & Steel 1] 10,793,886 8,960,471 | 15833415 259297 | 1,574,118 4,985,432 11,081,904
Slovenske elektrarne | Power & Heat 5| sa7e53| aa2ssii| 1352188 o] 132.103] 1ss2083] 760515
Total 35966273 | 88,723,805 |__ 232588936
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Estimates of CO; costs pass-through rates

Table BS_Estimates of PTRs on spot power markets in the Czech Republic, 2005-2006

Regression of power spreads versus carbon costs

Peak Off-peak

2005 PTR 1.50° 044
A 039 022
R 049 028

2006 PTR 071 027
A 084 2026
R 065 046

* Satisically sigifican a 10% fevel.
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Figure Changein CO, emissions and gross nland energy
consumption between 1990 and 2008 (%)
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Figure : Energy dependency — hard coal and derivatives, 2008 (%)
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