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Overview

In 2005 the European Union (EU) has implemented an Emission Trading Scheme (ETS) as a market for carbon emissions. While investors have already identified emission allowances as a new asset class, utilities have to adapt their business strategies in order to optimise future carbon price risk of their generation portfolios. However, investors and utilities need to know their carbon risk exposure in order to define their investment strategies. On the investor side, investment professionals are looking for approaches to incorporate CO2 risks in valuing utilities in particular. According to the Carbon Disclosure Project their current approaches are limited to computing ratios in order to analyse competitors in terms of emission levels (see Carbon Disclosure Project 2008). A valuation methodology based on capital market theory has been neglected so far. Hence, we use a capital market approach for our analysis. Based on our sample of European utility firms we identify carbon as systematic risk factor. Therefore, we analyse its determinants to quantify the carbon risk exposure in order to allow for a fair adjustment of the cost of capital for the individual utility. Utilities as well as investment professionals could use the approach for analysing their investment projects or for company valuation. 

Methods
We examine a group of eighteen utility stocks with available data over a sufficient long time from April 25th, 2005 to March 30th, 2009. To quantify the carbon risk for European utilities we use a multivariate regression model. Our empirical analysis is threefold. Firstly we start our research by testing our hypothesis for a value-weighted and equally-weighted portfolio consiting of leading European utilities. Secondly we split the sample into two groups of power companies, using the median of their total emissions as a divide. Both portfolios – one consisting of “high-emitting” and one of “low-emitting” are then tested once value-weighted and once equally-weighted. By considering total emission as indication for constructing portfolios, the emission intensity of the utility is neglected. In that case small utitlites are automatically defined as clean, which does not hold, if the firm emits tons of carbon to generate one MWh electricity. Therefore we have constructed two portfolios by taking the emission intensity, defined as kg carbon per MWh, into account. Lastly, we analyse single utility stocks on a micro-level. 
Results
In a multivariate regression of stock market returns and carbon prices on the stock return of utilities, controlling for oil, gas, power and coal, the coefficient is positive for utilities emitting much carbon. According to our analysis carbon is a pervasive or systematic risk factor for European utilities. Carbon returns are positively related to the stock returns of utility companies. Hence, raising carbon prices go along with increasing returns of the affiliated utility stock. The carbon coefficient for a portfolio of “high-emitting” utilities is larger compared to a sample of “low-emitting utilities”. We recognize increasing carbon coefficients for the sample in the second trading period  (January 2008 to March 2009) compared to the results covering the full period. 

The portfolio of utilities characterised by high emission intensity has a positive beta of the carbon factor, which is statistically significant. However, the carbon coefficient is lower compared to the results of the carbon coefficient of the high emitting sample. The beta of the carbon factor for the sample with a low emission intensity is statistically significant as well. Although the results differ from our expectations in that point, we believe that taking emission intensity into account will hold to quantify carbon risk in the long run. 

Conclusions
Due to the portfolio analyses we can confirm carbon as pervasive riks factor for European utilities. Therefore, we can not reject the null-hypothesis of carbon as risk factor. According to capital market data investors request a higher carbon premium for utilities which emit a high amount of carbon. Moreover, capital markets appraise total emissons rather than efficiency in terms of low emission per generated MWh. From a corporate valuation point of view the increase in equity cost causes a lower equity value and vice versa. On the contrary utilities, which emit a low amount of carbon cause a lower carbon premium, leading to lower cost of equity. Consequently, the equity value of these utilities rises. 

































