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twice as strong as the reduction in natural gas use. This lead to a sharp reduction in CO2 emissions 
from main-activity heat and electricity plants, which was 7.4% lower than in 2013 for the EU as a 
whole. The question is whether the trigger for such large reduction was lower heat output or 
electricity, or both.  

According to energy statistics reported to Eurostat, there was a sharp decline in both heat output and 
electricity output from main-activity conventional thermal power stations (including district heating). 
The reduction in distributed/derived heat production was one of the largest of the past 24 years since 
1990. The reduction in electricity production continues the downward trend that started in 2008 and 
can partly be explained by the sustained strong increase in electricity from renewable energy sources, 
particularly of wind and solar, as well as by moderate (as opposed to strong) economic activity in the 
industrial sector compared to pre-2008 levels. In addition, electricity in some countries is also used for 
heating purposes, so part of the reduction in electricity in 2014 may also be attributed to lower heat 
demand in these countries. 

Most of the heat consumption in the EU is not supplied via distributed systems from thermal stations 
but occurs as a process of direct combustion in buildings. The consumption and emissions of the 
residential and commercial sectors reported in GHG inventories capture by and large the bulk of heat 
consumption and emissions from fossil fuels. The year 2014 represents both the lowest-ever heat 
consumption by households in the EU and the largest decline from year to year. Overall, the reduction 
in CO2 emissions in the residential and commercial sectors reached a staggering 15% in 2014.  

It is worth noting that CO2 emissions from road transportation increased in 2014 after 6 years of 
consecutive reductions.  

All in all, there is evidence that lower heat demand and consumption is one of the key reasons for the 
strong decrease in emissions in 2014. The continued increase in renewables for electricity generation 
also contributed to this decline in emissions as well as to lowering the dependence on fossil fuel 
generation.  

 
1.4 Largest Member State contributions to the positive EU performance 

Figure 2 shows the absolute change in total GHG emissions, excluding LULUCF, by Member State (MS) 
between 2013 and 2014. Emissions decreased in almost all Member States. Six MS [DE, UK, FR, IT, PL 
and NL] accounted for almost 85% of the EU total net reduction of 185 million tonnes of CO2 eq. in 
2014. The two largest emission reductions occurred in Germany and the United Kingdom, which 
combined represented about 45% of the EU reduction in 2014. The main reasons for the decrease in 
emissions in Germany are linked to a substantial decrease in electricity generation, in spite of a 
positive export balance, the increase in renewables, particularly from wind and photovoltaics, and the 
milder weather conditions which led to lower heat demand in commercial buildings and homes. In the 
case of the UK, the strong reduction in emissions was primarily due to the extraordinary warm 2014 
year, which reduced demand for heating, as well as to the increase in renewables for electricity 
generation.  
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Figure 2 Change in total GHG emissions, excluding LULUCF, between 2013 and 
2014 by EU Member State [kt CO2 equivalent] 

 
Source: EEA.  

As shown in the previous section, the largest reductions in emissions at EU level occurred in electricity 
and heat production and in the residential and commercial sectors. A closer analysis at country level 
shows that the top 10 contributors to the reduction in GHG emissions in the EU in 2014 were: a) lower 
coal use in heat and electricity plants in DE, FR, UK and PL; b) lower use of natural gas in heat and 
electricity plants in IT; and c) lower use of natural gas in the residential sector in DE, FR, UK, IT and NL. 
All these together can explain almost 60% of the total reduction in EU emissions in 2014. This is shown 
in table 2. 



http://www.eea.europa.eu/data-and-maps/indicators/global-and-european-temperature-1/assessment
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institutional) that year. This result is statistically significant on average for the EU, when considering 
the evolution of HDDs and GHG emissions in 2014 in all MS. 

Figure 3 below, which is based on daily gridded data (E-OBS)7, illustrates the difference in average 
annual near-surface temperatures in Europe between 2013 and 2014. The map shows that, 
notwithstanding regional variability, mean temperatures in most parts of the continent were higher, 
or much higher, in 2014 compared to 2013.  

All in all, the lower emissions in the EU in 2014 can be attributed to the sharp decline in the 
consumption of heat and electricity. This was due to lower heat demand from the milder 
winter/autumn conditions and to the continued increase in renewables for electricity generation, 
particularly of wind and solar.  

Figure 3 Mean near-surface temperature change between 2013 & 2014 in Europe: average 
temperature of the season January, February, March, October, November and December 

 
Source: EEA. Data source for the underpinning daily gridded temperatures, http://www.ecad.eu/  

  

                                                 
7 The European Climate Assessment & Dataset (ECA) contains series of daily observations at meteorological stations 
throughout Europe and the Mediterranean. E-OBS dataset from the EU-FP6 project ENSEMBLES (http://ensembles-
eu.metoffice.com) and the data providers in the ECA&D project (http://www.ecad.eu). Haylock, M.R., N. Hofstra, A.M.G. 
Klein Tank, E.J. Klok, P.D. Jones, M. New. 2008: A European daily high-resolution gridded dataset of surface temperature and 
precipitation. J. Geophys. Res (Atmospheres), 113, D20119, doi:10.1029/2008JD10201 

http://www.ecad.eu/
http://www.ecad.eu/
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strong increase in other renewables, such as wind power, has led to both an improvement in 
transformation efficiency of the whole energy system and have also contributed positively to the 
reduction in emissions. Nuclear generation of electricity has increased since 1990 although its share 
in total electricity production has fallen since 2005. This sector remains the largest contributor to GHG 
emissions in the EU. This trend could revert if gas prices become more attractive compared to coal. A 
higher carbon price (or prospects for it) should also affect the relative demand of coal to gas for power 
generation in the EU. Currently about 78% of emissions from power plants come from coal, compared 
to 16% for gas. 

Emissions in the residential sector decreased by 140 million tCO2 eq. between 1990 and 2014 and 
represented the third largest reduction. Energy efficiency improvements from better insulation 
standards in buildings and a less carbon-intensive fuel mix can explain lower demand for space heating 
in the EU as a whole over the past 24 years. These factors have more than offset the effects of a 32 
million increase in the population, and in the number and average size of households in the EU. 
Emissions from the residential sector fluctuate according to weather conditions and heat demand. 
The year 2014 was the hottest year on record in Europe with mean annual land temperatures 2°C 
higher than the pre-industrial average (see figure 3). In the last 24 years since 1990 there has been a 
warming of the winter/autumn months in Europe which has partly contributed to lower heat demand 
by households and therefore to lower GHG emissions (see figure 12).  

On the negative side, CO2 emissions from road transportation increased by 124 million tonnes in the 
24-year period. Emissions increased steadily between 1990 and 2007, decreased up to 2013 and 
increased again in 2014. The overall net increase was fully accounted for by a strong uptake of diesel 
and a decline in gasoline use. Energy efficiency improvements and to a lesser extent increased used 
of less carbon intensive fuels, such as LPG and biofuel blends, have led to levels of road transport 
emissions that would have been otherwise higher. The economic recession that started in 2008 has 
also contributed to lower road transport emissions (for freight and passenger) in the last years. 
Despite these improvements in efficiency and carbon intensity, demand has grown substantially and 
road transport still represented about 20% of total GHG emissions in the EU in 2014. Transport roughly 
represents about one third of emissions from the sectors not covered by the EU ETS. Thus, transport 
emissions would need to fall significantly if Member States are to meet their limitation targets under 
the Effort Sharing Decision for non-trading sectors by 2020 compared to 2005.  

The second largest increase came from hydrofluorocarbons (HFCs) used in industrial processes. These 
were the only group of gases for which emissions increased since 1990 and accounted for 2.6% of total 
EU GHG emissions in 2014. This increase has been a side effect from the implementation of the 
Montreal Protocol on ozone depleting substances. The banning of Montreal-Protocol CFCs, both 
ozone-depleting substances and potent GHGs, led to new substitutes and their replacement with 
Kyoto-Protocol HFCs. HFCs are used in the production of cooling devices such as air conditioning 
systems and refrigerators and the increase is consistent with both warmer climatic conditions in 
Europe (i.e. summers) and higher standards of comfort demanded by citizens.  

Figure 7 shows GHG emissions by sources and sinks in the EU-28 between 1990 and 2014. The top 
chart shows the emissions by sector over the 24-year period for the EU-28. The effect of the economic 
recession is clearly visible in energy supply and industry from 2008 onwards. The downward emission 
trend in the residential and commercial sectors fluctuates over the time series, generally reflecting 
the effect of warmer or colder winters on heat demand. In the case of transport, emissions increased 
substantially until 2007 and have declined somewhat in the past years, although they increased again 
in 2014.  

Of all trends, perhaps the most interesting ones are the increase in emissions from international 
aviation and international shipping as well as the stark increase in CO2 emissions from biomass. The 
increase in these three emission sources is more visible from the bottom chart. In common, they have 





http://www.eea.europa.eu/publications/ghg-retrospective-trend-analysis-1990-2008
http://www.eea.europa.eu/publications/ghg-retrospective-trend-analysis-1990-2008
http://unfccc.int/national_reports/biennial_reports_and_iar/submitted_biennial_reports/items/7550.php


https://en.wikipedia.org/wiki/Nylon
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Figure 8 GHG emissions in the EU ETS and non-ETS sectors in the 
EU-28 between 2005 and 2014  

 
Note: Non-ETS emissions have been calculated by subtracting scope-corrected ETS 
emissions, CO2 from domestic aviation and NF3 emissions from total GHG emissions 
excluding LULUCF and including indirect CO2 emissions. International aviation has been 
included in the ETS (using GHG inventory data). The data across different ETS trading-
periods are comparable. A scope-correction has been applied since 2005 to reflect the 
current scope of the EU ETS, incorporating successive changes in terms of countries, 
activities and gases. More information can be found on the EEA website 
http://www.eea.europa.eu/data-and-maps/data/data-viewers/emissions-trading-viewer  

Source: EEA.  

Also part of the Climate and Energy Package, is the Directive setting a common EU framework for the 
promotion of energy from renewable sources21: One of the key European success stories has been the 
deployment of renewable energy sources by Member States, which started well before the Directive 
was adopted. There has been a strong uptake of renewables for electricity, heating and transport, 
which have doubled since 1990. The share of renewables in gross final energy consumption 
(normalised to even out the annual variability in hydro & wind production) stood at 16% in 2014, 
according to Eurostat figures. However, growing concern about the environmental/climatic integrity 
of (all types) of biomass as a source of energy and the very rapid growth in the use of biomass, 
including of imports from third countries, has led the European Commission to prepare a sustainable 
bioenergy policy as part of the EU renewable energy package expected by end of 2016. 

The Climate and Energy package also set the first legally-binding standards for CO2 emissions from 
new passenger cars. The first Regulation [(EC) No 443/2009] introduced mandatory CO2 emission 
performance standards for new passenger cars, with the setting of a CO2 emission target of 
130 g CO2/km by 2015 and of 95 g CO2/km to be phased in from 2020. These targets refer to the 
average value for the fleet of newly registered passenger cars in the EU. A more recent Regulation 
(EU) No 510/2011 introduced mandatory CO2 emission performance standards for new vans, with a 
CO2 emission target of 175 g CO2/km by 2017 and of 147 g CO2/km by 2020. These targets refer to the 

                                                 

(21)  See http://register.consilium.europa.eu/doc/srv?l=EN&f=ST%203736%202008%20INIT  

http://www.eea.europa.eu/data-and-maps/data/data-viewers/emissions-trading-viewer
http://register.consilium.europa.eu/doc/srv?l=EN&f=ST%203736%202008%20INIT


http://www.eea.europa.eu/publications/monitoring-emissions-cars-and-vans
http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/9492.php
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