The CO2 emissions of the European electricity sector: an analysis of the factors explaining the emissions’ trend and the climate and energy policies’ contribution
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Background
This paper deals with the 2020 climate and energy package and the effectiveness of European climate policies on the power sector. We develop an ex-post analysis of the effects of the EU ETS on CO2 emissions in the electricity sector during Phases I and II (eg, 2005-2012). We study the factors explaining the evolution of CO2 emissions from European utilities that use fossil fuels. Besides, we analyze the contribution of different variables (including climate and energy policies) in the evolution of CO2 emissions from electricity production plants in Europe.
In the wording of the EU Commission in November 2012, “the EU ETS is facing a challenge in the form of an increasing allowance surplus, primarily due to the fact that the economic downturn has reduced emissions by more than was expected”. It is indeed likely that the slowdown of economic activity in the EU since 2008 has impacted the trend of CO2 emissions. Nevertheless, can we argue that the downturn was the main reason behind that fall? Other factors can play a role, especially efforts to decarbonise the economy, and to increase renewable energy’s share in the energy mix. Can we estimate to what extent these efforts contributed to reducing CO2 emissions? 
Methodology
From an original database of 1,454 electricity generation plants running on fossil fuels in the European Union, the focus of this article is to provide quantitative answers through econometric analysis. We use panel data econometrics for the EU 27. We attempt to link CO2 emissions with a series of explanatory variables that have an impact on emission trends, and to gauge their relative contributions. Emissions data come from the publicly available database on verified emissions from EU ETS installations, named EUTL[footnoteRef:1]. For the explanatory variables, data on renewable and nuclear energy production, economic activity and energy consumption are taken from Eurostat. Technical characteristics  of power plants such as production capacity, their primary fuel, type of turbines or commission year comes from the World Power plant database edited by Platts[footnoteRef:2] that has been linked to match the EUTL database. At least, energy and CO2 prices have been taken from publicly available exchange data. [1:  http://ec.europa.eu/environment/ets/]  [2:  http://www.platts.com/products/world-electric-power-plants-database] 

Results
The empirical results allow drawing a number of conclusions regarding the possible causes of the downward trend in the carbon emissions generated by the electricity sector installations covered by the EU ETS between 2005 and 2012. First, we show that the increased use of renewable energy in electricity production has played an important role. Indeed, the decrease of carbon emissions apparently results from the policies implemented in connection with European targets. Second, the analysis confirms that the economic downturn has played a significant role, although not a dominant one, in the fall in CO2 emissions in the electricity sector. Third, price substitution effects between coal and gas also seem to have affected carbon emissions. Last but not least, we identify that the price of carbon has also played a role in the recorded fall of emissions.
Conclusions
These results show that CO2 emissions abatement in the power sector comes to a larger extent from the development of renewable energy production than the CO2 price in Europe. This comes partly from the economic crisis that swept away most of the demand for EU allowances  but is also the result of how the Climate and Energy package was designed in Europe, with a fixed cap for the EU ETS and fixed renewable energy targets. It argues in favour of a more timely adjustment of policies between each other in the face of changing conditions, which can be relevant in the future design of climate and energy policies in Europe but also in other parts of the world.
