CZ-AT Bilateral Winter and Summer School

2007


The interactions of carbon and electricity trading

Katja Bedenik 

(Karl Franzens University in Graz)

Jana Chvalkovská 

(Charles University in Prague)

0. List of Contents

20.
List of Contents


21.
Introduction


22.
An Insight in the EU ETS


53.
Markets and trading instruments for electricity and carbon


53.1.
Financial Instruments in carbon trading


63.2.
Ways of carbon trading


74.
Correlation of electricity and carbon prices


74.1.
Description of the mechanism


84.2.
Emipirical Evidence


115.
Conclusion


116.
Literature and sources


1. 
Introduction

This paper is primarily intended as summary of interactions between electricity trading and the newly implemented emission trading system EU ETS. Its purpose is to shortly review the means of electricity and carbon trading and than to map the impact that had the introduction of the EU ETS on electricity prices and vice versa also the determinants of the carbon price in order to gain deeper understanding of the market mechanisms that lay behind both these schemes. Further on, there will be provided a basic introduction into the financial instruments used for carbon and electricity trading and a short description of the electricity (and carbon) markets. All these analyses shall than be useful not only as a review, but also for our concluding comments that will concern the outlook of coexistence of carbon and electricity trading. In annex of this paper there could be found also basic vocabulary of EU ETS and of financial markets instruments, including a short exercise. 
Main research question is therefore to asses to what extent may the mutual relationship between these two internationally traded goods lead to reshaping of the EU ETS and electricity trading design. Core variables for the future development of these schemes might be the price volatility, trade volume, liquidity and the variety of market instruments available for the future trading.
2. An Insight in the EU ETS

EU ETS is the first large- scale attempt to combat climate change and due 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)
 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 with increasing trading volume in years 2004 and 2005. 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). Currently, the evaluation of the first phase of the scheme is culminating, most analysis are mainly focused on the drop of the allowance prices in spring 2006 (see Figure 1, where could be also seen that the drop of prices stroke hard above all the spot prices) and on the institutional and political background of EU ETS, which had allowed such a massive overallocation of first phase allowances (see Figure 2 for results after first year of the first EU ETS phase – blue color indicates net losers aka(?) net buyers in the first phase). Within the first phase there was an option of using offsets to non-EU member countries only under special permissions form the European Council, whereas in the second and every following phase will be complete convertibility of emission reductions from outside the EU (CDM, JI...)
 with EU allowances. In the second phase 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. In the EU ETS 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
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EU ETS price evelution from Apri to mid-June 2006
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[image: image4.emf]Concurrently, the preliminary stage of phase II is culminating too. The European Commission has already published the allocation caps for individual member states that are fairly tighter than in the previous phase, which invokes outrage especially among new member states, as the new cap very tight, so that net winners from the last phase can now easily become net losers. The Czech Ministry of Industry and Trade has for instance recently announced that Czech Republic was going to sue the European Commission for cutting down Czech National Allocation Plan II. from 101,9 millions to 86,8 millions
 (which is considerably less than in the first phase, when Czech allocation cap consisted from 97,1 millions of allowances). 
	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


Figure 2: source: Carbon Market Europe, 19.5.2006; Balancing the results of first year of the EU ETS
3. Markets and trading instruments for electricity and carbon
3.1. Financial Instruments in carbon trading
[image: image5.emf]The carbon market is roughly similar in terms of trading and use of financial instruments to the market with electricity. Both of these markets have evolved only recently, both are dominated by a handful of big players and both are very vulnerable to the changes in their institutional background as we could see in case of the National Allocation Plans negotiations or any time, when some new energy price regulation is being proposed by the European Commission. On both of these markets also most of the business happens on basis of so called Over-The-Counter (OTC) contracts (see Figure 3) – which means by direct agreements between two trading companies, without passing the trade through the public market. But here the similarity ends, some say. Whereas in case of electricity trading the long term OTC contracts will prevail forever, due to specificity of electricity as traded good, the carbon market is facing an increasing interest in public trading on carbon exchanges, which definitely leads to augmenting need of more sophisticated and standardized market instruments.
And which financial instruments are "most wanted" these days on the carbon market? Well, first of all, there is an increasing demand for both forward and future contracts as it is expected that the cap in coming phases of EU ETS will be getting tighter and also that the interphase banking and borrowing will be allowed. This of course makes from carbon allowances an interesting business opportunity not only for power generators and facilities with larger amounts of assigned allowances, but also for bankers, broker companies and for speculators. From the point of view of large installations the establishment of carbon swaps is necessary in order to enable them to hedge their carbon business more effectively against risk emerging from the high price volatility of the carbon market. According to presentation made by Carbon Capital Markets Inc. in Prague
 the demand for swaps is tentatively increasing among larger installations, but before establishing a functioning link between the EU ETS and Kyoto programs, it will not be possible to create an efficient swap contract
. Options as and carbon market instrument have not yet been developed, but if the market liquidity will be increasing in the next phases of EU ETS, it is possible that even options will start to be used in carbon trading. 

For the future it might be also of importance that there is an emerging market for voluntary emission reductions (so called VERs), which are not included into the "official" Kyoto and EU emission reduction targets, but which are on voluntary basis created and traded by private companies and which have the potential to become a suitable hedging instruments against price volatility of the "official" carbon markets. In this market niche, not only EU countries, but also US companies are getting quite active.
3.2. Ways of carbon trading

In order to get the full picture of the functioning of the carbon markets, a short insight into the ways of carbon trading is necessary. The trends in trading of the allowances in the first phase of the EU ETS was as follows: Initially, the highest percentage of the trades was happening through broker companies (57% in 2005), but this number was slowly decreasing in aid of the direct bilateral trading (27%). Trading on exchanges held 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. Later on, the number of bilateral and multilateral trades was increasing as well as the amount traded on the carbon exchanges. It is expected that with increasing liquidity of the carbon market and with the startup of convertibility of the EU ETS allowances with Kyoto credits (obtained through Clean Development Mechanisms or Joint Implementation projects) the interest in exchange trading will be increasing rapidly.
4. Correlation of electricity and carbon prices
4.1. Description of the mechanism

Last topic that is to be mentioned in this paper is one of the most interesting macroeconomic problems connected with the EU ETS and in opinion of some experts 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 surprise to experts as both prices have the same market fundamentals
, not talking about the fact that the major CO2 polluter is the heat and power sector – producer of electricity. 
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 and 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. How does the mechanism function? An increase in price of carbon leads to rise of the marginal costs of electricity production. In the short run if the price of carbon increases, emissions from production become for the company an opportunity cost that makes the unit production costs higher. In case of 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 Figure 4. So, even when the carbon price is not the main determinant of the electricity prices (especially not in the long run), it has a significant impact on the short run marginal costs of the electricity production and hence ought to be taken into account when analyzing the energy and carbon markets.


4.2. Emipirical Evidence

By means of the following empirical surveys we want to show the strong correlation between CO2 prices and electricity prices, which was studied in several European countries.
In Germany the correlation between base-load electricity prices and and CO2 prices are shown in Figure 5. The strong correlation decreased between July and December 2005 when CO2 prices remained constant.
[image: image1.emf]
Figure 5:  Source: VIK, 2006. Correlation between Base-load Electricity Prices (blue line) and CO2 Allowance Prices (red line) in Germany.
In Figure 6 carbon prices dropped by more then 50% mid-May 2006, which clearly demonstrates the reality of the pass-through. The reason was that several European countries emitted far less CO2 in 2005 than initially anticipated by the market. As a consequence, power prices on the European market exchanges dropped. A 10 €/tCO2 fall in price of EU allowances was immediately followed by a drop in electricity prices of at least 5-10 €/MWh in Europe.

[image: image2.emf]
Figure 6: Source: Cartal 2006. Electricity and CO2 prices between January 2004 and July 2006.
A Finnish study (Honkatukia et al, 2006) proceeds to empirically assess the developments of the EU ETS in the first 16 months. Based on econometric calculations from the collected data, the estimated results indicate that, on average, approximately 75 to 95 percent of the price changes in the EU ETS are passed on to the Finnish Nord Pool day-ahead prices. The authors analyse the development of daily and hourly Nord Pool prices in the Finnish market area of Nord Pool and test their correlation regarding several factors. They run three econometric models on Finnish electricity prices running from February or May 2005 to May 2006. The authors also simulate to what extent the passing on of allowance prices varies when the state of the power system varies (and hence the power prices), as illustrated in Figure  7. Increases in EUA prices of 15 percent, 25 percent and 50 percent are used, assuming a baseline level of EUR21.30 per ton of CO2. The presented indications for the extent to which the prices of the EU ETS are passed on to electricity prices reflect a situation of the past over historic data from May 2005 to May 2006.

What are the mechanics of these differences? At low loads, non-fossil generation technologies can compete with fossil fuel technologies more effectively. This implies that the tendency to pass-on 100 percent of the CO2 costs is less since fossil-fuel technologies may risk losing all the market if they do so. According to the authors’ estimations, higher loads lead to higher shares of EU ETS price increases passed on to spot electricity prices. Generally, higher loads imply more fossil-fuelled, higher CO2- emitting capacity on the market and hence an increased need for covering emissions with allowances. On the other hand, higher load levels also correspond to lower competition levels and consequently greater possibilities to increase prices (hence the share of variation in EUA prices onto spot prices above 100 percent). The results also show the larger the price change on the permit price in a day, the smaller the share of EUA price variation is passed on.
	
	Low loads
	Medium loads
	High loads

	Variation in percentage
	Share of variation in EUA price passed onto spot price

	15%
	0,47
	0,97
	1,11

	25%
	0,45
	0,94
	1,07

	50%
	0,43
	0,89
	1,02


Figure 7: Source: Honkatukia et al., 2006. Shares of Rise in EUA Prices passed on to the Electricity Spot Price for different Single Day EUA Price Increase for different Typical Loads. 
According to a report by Ilex in 2004, in European electricity markets it is likely that CO2 allowance prices will be passed onto electricity wholesale and retail prices as illustrates by Figure 8. Determinants of the pass-through rates are the market structure (MS) of generation, new entry and closure rules, the influence of government and regulators (RP) and tightness or looseness in NAPs (NAP-T/L). In its report, Ilex assigns relative confidence levels to its estimates.
	
	Pass-through on

wholesale prices
	Pass-through on

retail prices
	Determinant in the

pass-through
	Confidence

(1=low, 3=high)

	France
	100%
	2,5%
	RP
	2

	Germany
	100%
	100%
	RP, MS, NAP-L
	1

	Ireland
	100%
	23%
	RP
	3

	Italy
	0%
	0%
	RP, NAP-L
	2

	Netherlands
	100%
	100%
	MS, NAP-T
	2

	Nord Pool
	100%
	100%
	NAP-T
	3

	Spain
	8%
	8%
	RP
	3

	UK
	100%
	100%
	MS
	2


Figure 8: Source: Ilex 2004. Ilex estimation of CO2 Allowance Pass-through onto wholesale and retail electricity prices in several EU countries (MS-market structure, RP-government and regulators, NAP-T/L-tightness or looseness of NAP).
5. Conclusion
There are several drivers of both CO2 and electricity prices. CO2 is an additional cost component to electricity generation prices, whether allowances are distributed for free or paid for. The pass-through of CO2 allowance prices onto power prices is real, and several surveys have reviewed this effect. Estimates vary, but none can be considered accurate. The electricity markets in European countries have different sizes and not every country has an organised short term market or balancing market.

…
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Figure � SEQ Figure \* ARABIC �1�: source – Chvalkovská (2006) -  The closing price evolution 6th April to 19th June 2006











Figure � SEQ Figure \* ARABIC �3�: source: � HYPERLINK "http://www.pointcarbon.com" ��www.pointcarbon.com�; Volumes of trade in MtCO2








Figure � SEQ Figure \* ARABIC �4�: source � HYPERLINK "http://www.pointcarbon.com" ��www.pointcarbon.com� , How EUA price influences the short run marginal costs of electricity production.











� 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.


� Although it is not yet clear whether this full convertibility between EU ETS allowances and Kyoto mechanisms will be achieved in 2008, as the International Transaction Log mechanism (a system that tracks down the movements of allowances from one national register to another and which is already existing in EU, but not in other Annex B countries) is not operational yet and there are serious doubts that it will be functioning before the beginning of the year 2008.


� � HYPERLINK "http://ekolist.cz/txt_tzpr_full.stm?x=2007192" ��http://ekolist.cz/txt_tzpr_full.stm?x=2007192� 


� NAP for Austria in first phase (2005-2007): 33 mio tCO2/year.


� NAP for Czech Republic in first phase (2005-2007): 107,66 mio tCO2/year.


� The IETA and ČEZ conference " EU Emissions trading a leap forward in reducing GHG emissions" held in Prague in the 16th and 17th April 2007.


� It is expected that carbon swap would function as normal swap, but among parties the EU ETS allowances will be exchanged for allowances obtained from the Kyoto programs. 


� The correlation of carbon allowance price with the fuel prices and wheather conditions exceeds 92%, but fuel prices and wheather conditions are also main drivers of electricity price too (source � HYPERLINK "http://www.poincarbon.com" ��www.poincarbon.com�).


� In case of fossil fules such as lignite, hard coal and heavy mineral oils. In case of natural gas and coke gas the impact of carbon price on price of electricity is less significant.


� http://www.euractiv.com/en/sustainability/crashing-carbon-prices-puts-eu-climate-policy-test/article-154873
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