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Overview

This study investigates the interactions between electricity and carbon EUA forward prices in the major four European year-ahead energy markets (Nordpool, EEX, Powernext, APX UK), during Phase II of the EU Emission Trading System (EU ETS). The main aims relate to finding: (i) which are the main factors affecting electricity price levels and volatility, and (ii) whether pass-through rates reflect the competitive practice of EU generators.
Methods

A VAR and Granger-causality based approach is used to analyze the causal relationships between electricity forward prices and  carbon, coal and natural gas forwards prices, whereas the volatility of electricity prices is studied with basic and asymmetric AR-GARCH models. The pass-through rates are observed where there is a causal effect of the carbon price on the electricity price and are calculated as  the ratios of the GARCH conditional model coefficients over the ‘theoretical’ carbon price effect, given by the sum of the gas and coal shares at the margin times the relative carbon intensities. A value equalivalent to 100% can be considered a competitive pass-through rate.
Results

Among the main results, the marginal rate at which carbon prices feed into electricity prices is shown to be c.ca 135% in the EEX and Nordpool markets, where electricity and carbon prices display bidirectional causality. Moreover, electricity prices in France and Great Britain are found to Granger-cause the carbon price. This study also shows how European electricity prices are deeply linked to coal prices among other factors, both in terms of levels and volatility, regardless of the underlying fuel mix.
Conclusions

Based on the results obtained in this study we conclude that the average electricity generator in Germany and the Nordic countries internalized the cost of carbon into their electricity prices considerably more than proportionately in relation to the increase in costs deriving from effective carbon intensity, even though permits were freely allocated. In addition, coal prices are shown to be the most influential determinants of electricity prices in Europe, both in terms of levels and volatility.
