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The energy sector accounts for the lionôs share (55 %) of greenhouse gas emissions in the European Union 

(EU). While EU emissions had fallen by 22.1 % in 2015 compared with 1990, and continue to fall, the blocôs 

economy grew by 27 % over that period. Since the Renewable Energy Directive (RED) entered into force, use 

of renewables has continued to grow in the 3 EU sectors that consume most e nergy (electricity, heating/  

cooling and transport). This has do ne much to cut emissions. While the renewable share in gross final energy 

consumption rose from 12.4 % in 2009 to almost 17 % in 2015, the EU GHG emissions savings through 

renewables rose  year -on-year by an annual average of 9 %. Fossil fuels are increasin gly being displaced by 

renewables. The displacement between 1990 and 2015 amounted to 139 Mtoe equal to 11.5 % of the gross 

inland consumption of fossil fuels. The electricity sector accounted for almost 40 % of this displacement, with 

rapidly growing new technologies such as wind and photovoltaics accounting for almost 18 % of total fossil fuel 

displacement. Without renewable energy sources, total emissions in the EU would have  been 8.7 % higher in 

2009, 13.8 % higher in 2014 and 14.4  % higher in 2015.  

This report represents an integrated analysis and provides:  

(i) a concise overview of carbon dioxide (CO 2 ) and aggregated emissions (in both the ETS and the ESD 

sectors), including recent trends in the EU as a whole, and in individual EU countries;  

(ii) an assessment of the role played by renewables in mitigating climate change in the EU and individual  

countries between 2009 and 2014; and  

(iii) a proxy estimate of emissions savings through the use of renewables in 2015.  
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Executive Summary  

Policy context  

The EU is conso lidating its transition to a low -carbon economy through a wide range of interacting 
policies and instruments. In October 2014, the European Council agreed the EU's 2030 climate and 
energy policy framework [1], which sets these targets:  

 an ambitious economy -wide domestic target: greenhouse gas emissions down by at least 

40 % by 2030 (compared with 1990)  
 a binding EU - level target: renewables to account for at least 27 % of gross final energy 

consumption by 2030  
 an indicative EU - level target: energy efficiency to be improved by at least 27 % by 2030, 

compared with projections of future energy consumption.  

On 30 November 2016, the Commission proposed a package of measures [2] to keep the EU 
competitive as global e nergy markets change in the wake of the clean energy transition.  

Key conclusions  

In 2015, the EU a ccounted for about 10 % of CO 2 emissions wor ldwide . The EU has joined 15 3 
countries in promising to curb carbon dioxide and other greenhouse gas emissions, de veloping 
other ways to mitigate impact and make communities more resilient to climate change. It has 
committed itself to a target of cutting domestic emissions by at least 40 % of 1990 levels by 2030. 
Emission reductions are now approaching the 2020 target . Renewables offer great potential as 

part of the portfolio of measures to mitigate climate change. Increasing their share of gross final 
energy consumption is one of the EU's main options for reducing greenhouse gas emissions in the 
energy system.  

Fossil  fuels in the EU are being displaced by renewable energy sources (RES). Between 1990 and 
2015, RES displaced 139 Mtoe 1, equivalent to 11.5 % of the gross inland consumption of fossil 
fuels. The electricity sector accounted for nearly 40 % of total fossil fuel displacement, making the 

largest contribution to mitigating climate change in the EU; the main reason for this was the rapid 
penetration of new technologies, such as  wind energy and photovoltaics. The contribution of these 
2 technologies accounted to almost  18 % of the total fossil fuels displaced in the EU between 1990 

and 2015 through the use of renewables.  

Setting a target of cutting emissions by 20 % in the run -up to 2020 has driven an increase in the 
share of renewables in the EU, from almost 9 % in the baseline year to 12.4 % in 2009, and to 
16.7 % in 2015. Greenhouse gas emission  savings through renewables over this period increased 

each year by an average of 9  % . In 2015, the electricity and the heating/cooling  sectors accounted 
for over 92 % of  the gross final energy consumed in the EU, bringing their contribution to total EU 
emissions savings through the use of renewables to 96 %.  Without renewables, total EU emissions 
would have  been 8.7 % higher by 2009, 13.8 % higher by 2014 and 14.4  % highe r by 2015.  

Main findings  

If fossil fuel prices remain low for a long time then progress with  developing renewables  

could be weakened . The deployment of renewables by reducing the demand for fossil 
fuels can result in a price response of fossil fuels that in turns can affect their further 
penetration  in creasing the need for a higher financial support .  Renewable energy 
sources will have to displace fossil fuels to a much greater extent in the upcoming years.  

Prices of all fossil fuels (most notably oil) hav e declined after 2008 . European wholesale electricity 
prices peaked in the third quarter of 2008 and, apart from a slight recovery in 2011, have been 
falling ever since. Prices have fallen by almost 70 % since 2008 and by 55 % since 2011; in 2016 

they reac hed levels not experienced in the last 12 year s.  Investment on renewables saw the 
largest expansion around 2010 -2011, at 80% above the 2005 figure. Because of energy and 
environmental protection policies f ossil fuels are replaced  in the EU by growing consumption of 
energy from renewable sources. Bet ween 1990 and 2015, renewables displaced 139 Mtoe -  11.5 
% of the gross inland consumption of fossil fuels. However, renewables still account for only a 
small share ( almost 14  %) of gro ss domestic energy consumption in the EU. Overall, consumption 

is still dominated by fossil fuels ð 34.4 % for oil, 22 % for gas and 16 % for solid fuels  (coal and 
lignite) . 

                                           
( 1)  The renewables are kept at their 1990 level  
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Currentl y hard coal and lignite jointly provide over a q uarter of electricity gene rated in 

the EU.  There  is a  disparity between EU countries  in their approach towards the future 
role of coal.  

Some EU countries  have sign ificantly decreased their power productio n from coal in recent years 

and announced  phasing out coal completely in the coming 10 -15 years (e.g. the UK, Finland, 
France), others are building or planning to build new coal - fired power plants (e.g.  Poland and 
Greece).  In Germany and the UK, the production of hard coal fell between 1990 and 2015 by a 
factor larger than 10; in P oland this drop was with a factor just above 2.  

The rapid deployment of renewables in the electricity sector brought the largest 
displacement o f fossil fuels in the EU . The gradual displacement of gas by renewables 
accounts for the near flat lining of gree nhouse emissions in the EU over the last 2  years.  

Fossil fuels displaced in the electricity sector account for nearly 40 % of all fossil fuels displaced 
through the increasing use of renewables. Until 2008, solid fuels for energy generation were 
displaced mainly by gas. The rapid ri se of the competition with renewables after 2009  and the 
environmental constrains  shifted displacement from coal  towards gas, especially after 2011  when 
the gas prices saw a larger fall comparing with coal prices . Due to this factors  gas was displaced 3 

times faster than solid fuels  between 2008 and 2015 . The slight increase of coal prices after 2015 

has improved the price ratio between gas and coal, decreasing the competitive disadvantage of 
gas compared to coal.  

Although the rate of EU greenhouse emissions reduction slowed down slightly in 2015, 
emissions were below the 20 % reduction target anyway. Although Effort Sharing 
Decision (ESD) emissions in the EU rose by 1.7 % between 2005 and 2015, they 
remained below the 2015 ESD target. Malta was the only EU country to miss its 2015 
ESD target.   

While global CO 2 emissions have nearly stopped rising since 2014, EU emissions rose by 1.35 % in 
2015. After EU greenhouse emissions fell to the lowest level ever in 2014 (23 % below 1990  
levels), they rose slightly in 2015 by 0.7 % over the previous year. The EUôs Effort Sharing 
Decision (ESD) emissions remained below the target for 2015 (an 11.5 % reduction) and also 
below projections for that year. Maltaôs ESD emissions were 18 % above its 2015 target.  

Between 2005 and 2015, energy from renewable sources almost doubled its overall 

share of energy in the EU. On this basis the proposed EU 2030 binding target -  that 

renewable energy sources should account for at least 27 % of overall energy  sources in 
gross final energy consumption ï looks achievable. A majority of EU countries are on 
track to meet their 2020 target for renewables as a proportion of overall energy 
sources.   

According to reports issued by the EU countries in March 2017, the s hare of renewables in gross 
final energy consumption in the EU reached  at 16.7 % in 2015. Energy from renewable sources 

contributed 18.6 % to heating/cooling , 28.8 % to electricity and 6.7 % to the transport sector.  

Since the entry into force of the Renewa ble Energy Directive, renewable s have  already 
made  a major  contribution to reducing greenhouse emissions : in 2014, total EU 
emissions would otherwise have been 13.8  % higher. This contribution varied from 
country to country, depending on the technologies in use.  

By 2014 , emissions with a warming potential equivalent to 709  Mt CO 2-eq.  were saved for the EU 
as a whole through the use of renewable s. Aggregated savings of greenhouse emission s through  

the use of renewable s in the EU increased by over 50  % compa red with 2009. Over  the same 

period the  use of renewable s increased apace, but accounting for  half of the increase in emission s 
savings . By 2015 , the emission s saved through the use of renewable s were  estimated at 751  Mt 
CO2-eq ., accounting for  14.4  % of the overall reduction in  total emissions that year.  

Decarbonising the energy sector by deploying energy from renewable sources is part of 
the EU's climate change mitigation strategy. Renewables are already helping to 
significantly cut emissions in the powe r and heat sectors. In 2014, these emissions 

would have been 38.5 % higher without use of  renewables.  

Energy use (including transport) accounted for 78  % of the EU's total annual greenhouse  
emissions in 2015. Power and central heat production  are responsib le for at least a third of 
emissions, followed by transport.  We estimate that emission s savings achieved in both the 
electricity and the heating/cooling  sectors by using  renewable s cut  emissions from p ower and heat 
generation by 40.2  % in 2015.   
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Electricity plays a key role in EU greenhouse emissions savings. It accounted for over 

two thirds of total emissions saved through renewables in 2015. Savings in this sector 
increased much faster than in others, by an average of 8.7 % every year since 2009 . 

Greenhouse  emissions saved through the use of electricity generated from renewable sources in 

the EU came  to 461  Mt CO2-eq . in 2014 -  almost tw ice  the savings in 2009. Year -on-year 
fluctuation of these savings saw the largest increase over  2010 -2011 and the lowest over  2012 -
2013. Greenhouse emissions o f 21 5 Mt CO2-eq was  saved in the heating/cooling  sector, 
representing an increase at  an average yearly rate of 1.3  % from 2009. The use of biofuels in the 
EU transport sector enabled emissions of  32.3  Mt CO 2 ïeq. to be saved in 2014, representing an 
increase at  an average rate of 4.8  % since 2009.  

Germany ôs use  of renewable s contributed most to  the total emission s sav ings made  in 

the EU through renewables . In about  16 countries, over  half of emission s savings  are 
made thanks to  electricity  generated from renewable resources . 

Over  22  % of total EU greenhouse  emissions were generated through the use of renewable s in 
Germany. Germany's absolute share of savings was  154 Mt CO2-eq in 2014 . Relatively speaking, 
Italy made  the second largest  contribution , followed by France, Romania and the UK. Renewable 

electricity  dominated  in about  16 EU countries  (Austria, Belgium , Croatia, the Czech Republic , 

Denmark , Finland, France, Germany , Greece, I reland , Italy, the Neth erlands, Romania, Slovakia, 
Spain , and the  UK).  

Related and future JRC work  

This 2017 report reflects the changes in EU countries' methods for calculating greenhouse 
emissions savings through the use of renewables. It updates the results set out in the pre vious 
JRC publication on this matter, [14]. The report complements the set of recent JRC reports [8], 

[9], [10], [11], [12], [13], [14], [15] and [16] on the deployment and impact of renewables. 
Future updates will be based on Member State progress reports  on the development of renewable 
energy sources in line with the requirements of the 2009 Renewable Energy Directive [17].  

Quick guide  

The first part  of this report outlines  recent trends in the EU 's  progress towards its ó20 -20 -20ô 
targets. It gives a n overview of recent trends in  CO2, total greenhouse  emissions, Effort Sharing 

Decision (ESD)  emissions and EU Emissions Trading Scheme (ETS)  emissions. Th is section also 
covers  EU emissions targets and projections up to 2030 , based on the latest publicati ons from  the  
European Environment Agency [4] and the EUCO27 scenario [5]. Recent trends in the deployment 
of renewable s in the EU are also presented.  The second part  introduce s EU emissions savings 
thanks to r enewable s. The analysis is based on aggregate emission s savings as reported by EU 
countries  in their biennial progress reports [6]. This section also includes an analysis of the 

contribution to the EU total, over the same period, of emission s savings thanks to  renewable s,  
using data from Europe an Envi ronment Agency sources as a benchmark. A short description of 
some EU energy system indicators in provided here. The estimat es of  the displacement of fossil 
fuels in the electricity, heating/ cooling  and transport sectors by re newable s are presented in this 
part of the report .  The third part  outlines recent developments by individual EU countries 
towards climate and renewables targets and the role these countries play in the overall picture of 
EU emissions savings achieved through the use of renewables.  The  annex  to the report covers the 

methods EU countries use to calculate emissions savings due to renewables in 3 main sectors: 
electricity, heating/cooling  and transport, as reported in the 3 sets of biennial Member State 
progress repor ts.  

Data sources  

Since 2011, JRC has kept a database of EU Member State reporting under the Renewable Energy 
Directive, sourced by national renewable energy action plans (NREAPs)  [7]  and biennial 

progress reports . JRC updated this database in 2016 followin g the release of the 2013 -2014 
progress reports, due for end -2015 but actually completed in mid -2016. This database also 
includes the updates and the latest figures that Member States prepare in their reporting to 
Eurostat through the SHARES Tool 2. As the NREAPs are now outdated for some Member States, 
this report makes use of renewable energy deployment projections sourced from the EU reference 

                                           
( 2)  The EU Member States reporting to Eurostat SHARES Tool includes the figures for renewable energy deployment, updated 

every year since 2004. This report is sourced from the updated data reported by EU Member States to the Eurostat 

SHARES Tool in March  2017.   
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scenario 2016 3 and EUCO27 scenario 4 to complement the picture for 2020. The report makes use 

of data on CO2  emiss ions  sourced by the online JRC Emission Database for Global Atmospheric 
Research (EDGAR) 5. This database provides global past and present day anthropogenic emissions 
of greenhouse gases and air pollutants by country and on spatial grid.  As a benchmark, the  report  

included data on GHG emissions  in the EU, taken from Eurostat 6  and European Environment 
Agency sources  [4] .  

Data publishing and visualization  

The JRC renewable energy database is easily accessible to the public through the Data Portal 7 for 
NREAPs and progress reports. This data portal  is an interactive tool for comparing the renewable 
energy data provided by each EU Member State as required under the RED. The report can be 

explored through the dedicated visualisation 8 visiting the EU Science Hub 9. 

 

                                           
( 3)  EU Reference Scenario 2016 https://ec.europa.eu/energy/en/data -analysis/energy -modelling   

( 4)  EUCO scenarios: https://ec.europa.eu/energy/en/data -analysis/energy -modelling   

( 5)  JRC EDGAR https://ec.europa.eu/jrc/en/scientific - tool/emissions -database -global -atmospheric - research   
( 6)  Eurostat, http://ec.europa.eu/eurostat/web/environment/air -emissions - inventories/database  (last access July 2017)   

( 7)  NREAPs and progress reports Data Portal -  https://ec.europa.eu/jrc/en/scientific - tool/nreap -data -portal     

( 8)  Banja M,, Monforti -  Ferrario F., Bódis K., Kona A., Jäger -Waldau A., Taylor N., Dallemand J.F., Mitigating Climate Change: 

Renewables in the EU ï Cutting greenhouse gas emissions through renewables -  Volume 2, EUR 28677 EN  

https://visualise.jrc.ec.europa.eu/t/NREAPs/views/GHGreport2017_visualisation/Story1?:embed=y&:showShareOptions=t

rue&:display_co unt=no&:showVizHome=no   

( 9)  EU Science Hub https://ec.europa.eu/jrc/en/publications    

https://ec.europa.eu/energy/en/data-analysis/energy-modelling
https://ec.europa.eu/energy/en/data-analysis/energy-modelling
https://ec.europa.eu/jrc/en/scientific-tool/emissions-database-global-atmospheric-research
http://ec.europa.eu/eurostat/web/environment/air-emissions-inventories/database
https://ec.europa.eu/jrc/en/scientific-tool/nreap-data-portal
https://visualise.jrc.ec.europa.eu/t/NREAPs/views/GHGreport2017_visualisation/Story1?:embed=y&:showShareOptions=true&:display_count=no&:showVizHome=no
https://visualise.jrc.ec.europa.eu/t/NREAPs/views/GHGreport2017_visualisation/Story1?:embed=y&:showShareOptions=true&:display_count=no&:showVizHome=no
https://ec.europa.eu/jrc/en/publications
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1. Introduction  

2015 was a milestone for climate action, with the negotiation at the 21 st  Conference of the Parties 
(COP 21) [18] in December of the Paris Agreement on climate change . The Paris Agreement is 
the first international climate agreement extending mitigation obligations to all countries, both 
developed and developing.  

The Agreement notably includes the collective aim to hold óthe increase in the global average 
temperature to well below  2 °C above pre - industrial levels and to pursue efforts to limit the 

temperature increase to 1.5  °Cô [19]. To achieve this, the Parties aim to reach a global peaking of 
GHG emissions as soon as possible, and to undertake rapid reductions thereafter óso as to achieve 
a balance between anthropogenic emissions by sources and removals by sinks of GHGs in the 
second half of this century ô. 

With the energy sector accounting for approximately two  thirds of global greenhouse gas ( GHG)  
emissions, action in th is secto r can make or break efforts to achieve global climate goals. 
Traditionally, industrialised countries have emitted by far most anthropogenic greenhouse gases. 

More recently, developing country emissions have exceeded  those of industrialised countries and 

have kept rising very rapidly. A move  towards a low -carbon world  will require  mitigation efforts by  
all the world's countries: decarbonising the energy supplies of industrialised countries, and shifting 
developing countries onto a low -carbon development path  [20].  

So far, 153 countries 10 , representing 67  % of global emissions [21] , have ratified or otherwise 
joined the Paris Agreement. Several major economies, including Canada, Germany and Mexico, 

have also developed long - term plans to decarboni se their econom ies.  

Accordingly, the European Union has adopted ambitious goals to move toward a low -carbon 
economy and fully integrated energy markets. The European Commission has already made  key 
proposals to implement the EU ôs target to reduce greenhouse gas emissions by 2030.  I n July 2015 
it presented a legislative proposal to revise  the EU Emission s Trading Scheme  (ETS)  for its next 
phase (2021 -2030), in line with the EUôs 2030 climate and energy policy framework. The proposal 
is designed to cut  emissions covered by the ETS by 43  % compared with  2005 [22]. In the 

summer of  2016, the Commission brought forward proposals to accelerat e the low -carbon 
transition in the key sectors of the European economy not covered by the ETS  [23].  

For 2050, EU leaders have endo rsed the objective of reducing Europeôs emissions by 80-95  % 

compared with 1990 levels, as part of similar joint efforts by developed countries [24]. While we 
are still some way from discussing  specific  targets for renewable energy sources , ambitious targe ts 
for reducing greenhouse  emissions must be reflected in a truly consistent role for renewable s. 

The main policy instruments to achieve these targets are the ETS [25] and the Effort Sharing 
DecisionЃ (ESD) [26]. The ETS sets a single EU -wide cap for over  11  000 power stations and 

industrial plants and for  the aviation industry. It enables them  to trade emission allowances among 
themselves. The cap shrinks each year , the aim being to cut  emissions by  21  % between  2005 and  
2020.  

The Effort Sharing Decision  (ESD)  sets binding annual greenhouse  emissions targets  for EU 

countries  in  sectors not covered by  the ETS. National  targets for the se sectors (transport, 
buildings, agriculture , waste , etc ) vary from  a 20  % cut  to a 20  % rise  in emissions by 2020, 
ref lecting differences in starting points and wealth. Less wealthy economies are allowed to 
increase emissions to accommodate higher economic growth. Their targets still limit emissions 
compared with business -as-usual scenarios; hence all EU countries  are com mitted to reduction 
efforts.  

By 2020, national targets should help cut non -ETS emissions throughout the EU by 10  % , 

compared with 2005. Together, the ETS and the Effort Sharing Decision are designed  to reduce 
overall emissions to a bout  14  % below 2005 levels by 2020. In addition to these overarching 
instruments, the EU has an array of policy tools to tackle  emissions from specific  sectors and 
activities.  

Use of renewables  EU-wide reached  nearly  17  % in 2015 , meaning  the EU is on track f or  its target 
of 20  % by 2020. Renewable s are key to meeting  the commitment to  decarbonis e the E U 

                                           
( 10 )  On 1 June  2017 the United States announced that it would cease all participation in the 2015 Paris Agreement on climate 

change mitigation. Under  Article 28 of the Paris Agreement, the earliest possible date on which the US  can  withdraw is  

4 Novembe r 2020; 4 years after the Agreement came into effect. Until the withdrawal takes effect, the US may be oblig ed 

to maintain its commitments under the Agreement, including the requirement to continue reporting its emissions to the 

UN.  

http://ec.europa.eu/clima/policies/ets/index_en.htm
http://ec.europa.eu/clima/policies/effort/index_en.htm
http://ec.europa.eu/clima/policies/effort/index_en.htm
http://ec.europa.eu/eurostat/documents/4411192/4411431/Europe_2020_Targets.pdf
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economy, provided for in the EU Climate and Energy Package [27] . This is why the Renewable 

Energy Directive sets  a legally binding target that  20  % of gross final energy consumption (GFEC) 
must come from renewable s by  2020. Moreover, in October 2014 the Commission proposed a 
climate and energy policy framework for 2030 [28] that includes a target of reducing emissions to 

40  % below 1990 levels and i ncreasing the proportion of renewable s in the EUôs energy 
consumption to at least 27  %.   

The Commission closely monitors the deployment of renewable energy in the EU on the basis of 
the progress reports submitted every 2 years by EU countries. This report  offers a combined 
analysis of member countriesô 2011, 2013 and 2015 progress reports, thus identifying trends in 
emissions savings through the final consumption of energy from renewable sources in the EU in 3 
main sectors: electricity; heating/cooling and  transport.  

Box 1.  The EU Emissions Trading System (ETS)  

The ETS is the cornerstone of the EUôs drive to cut  its emissions of manmade greenhouse gases , which 
are largely responsible for warming the planet and causing climate change. The system works by put ting 
a limit on overall emissions from covered installations which is reduced each year. Within this limit, 

companies can buy and sell emission allowances as needed. This ócap- and -tradeô approach gives 
companies the flexibility they need to cut their emiss ions in the most cost -effective way.  

The ETS covers approximately 11  000 power stations and manufacturing plants in the 28 EU countries 
and  Iceland, Liechtenstein and Norway, plus  aviation activities in these countries. In total, around 45  % 
of total EU gr eenhouse emissions are regulated by the ETS. The ETS remains the worldôs biggest 
emissions trading market, accounting for over three quarters of international carbon trading. It 
continues to inspire the development of other national or regional systems. Eu rope is looking to link the 
ETS with compatible schemes in other countries. In July 2015, t he Commission presented a legislative 
proposal on revisi ng  the ETS for its next phase (2021 -2030), in line with the EUôs 2030 climate and 
energy policy framework. Th e proposal aims to reduce ETS emissions by 43  % compared to 2005.  

ETS: Development in phases  

2005 - 2007:  1st  trading period was  ólearning by doing.ô ETS was successfully established as the worldôs 
biggest carbon market. However, the number of allowances, based on estimated needs, turned out to be 
excessive; as a result,  the price of first -period allowances fell to zero in 2007.  

20 08 - 2012:  2nd  period. Iceland, Norway and Liechtenstein joined (1.1.2008). The number of 
allowances was reduced by 6.5  % for the period, but economic downturns depress emissions, and thus 
demand, even more. This led to a surplus of unused allowances and cre dits which continues to weigh on 
the carbon price. Aviation was brought into the system (1.1.2012).  

2013 - 2020:  3 rd  period. Major reform took effect (1.1.2013). The biggest changes have been the 
introduction of an EU -wide cap on emissions (reduced by 1.74  % each year) and a gradual  shift towards 
auctioning allowances , instead  of allocating them at no charge . Croatia joined the ETS (1.1.2013).  

2021 - 2030:  4th period. The Commissionôs proposal of July 2015 on revising  the ETS for phase 4:  

(i) is in line with the European Council conclusions of October 2014 on the 2030 climate and energy 

policy framework;  

(ii) aims to cut  ETS emissions by 43  %  compared with  2005 levels.  

The key aspects of the proposal:  

(i) The overall number of allowances to fall annually by  2.2  % from 2021, compared with  1.74  % 
currently (corresponding to a substantial  emissions cut )  

(ii) Better targeted and more dynamic allocation of free allowances, including:  

(a) update of benchmarks to reflect technological progress  

(b) more targeted c arbon leakage classification  

(c) free allocation better aligned with production levels .  

Summari sed from óThe EU Emissions Trading System ô factsheet [29 ]  
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Box 2 . Calculati ng  the contribution of greenhouse  emission s savings to  final greenhouse  

emissions  

The contribution of greenhouse emissions savings in a year to total greenhouse emissions for that 
year is calculated as the ratio of net savings in the year concerned to total hypothetical 
greenhouse emissions for that year. The total hypothetical emission s in a year are obtained by 
adding the absolute values of net emissions avoided in a year through use of renewables to actual 
emissions in that year.  

For each year, the contribution of RE - related net GHG emissions savings to energy - related GHG 
emissions is  obtained as a ratio between RE -related net GHG emission savings and total 
hypothetical energy - related GHG emissions. Total hypothetical energy - related GHG emissions in a 
year are obtained by adding the absolute values of net RE - related avoided GHG to the actual GHG 
emissions in that year.  

For each year, the contribution of RE - related GHG emission savings to total GHG emissions 
reductions are obtained as the ratio of net RE - related GHG emissions savings to the hypothetical 

GHG emissions reductions. Hypothetical GHG emissions reductions are obtained by adding the 
absolute values of net avoided GHG emissions attributable to renewable energy to the actual GHG 

emissions reductions, defined as the difference between actual GHG emission in the given year 
and GHG emissions in 1990. This methodology is also applied in calculating each sector's 
contribution to GHG emissions reductions in the EU.  

For each year, the contribution of net renewable electricity and heat GHG emissions savings to 
public power and heat - related GHG emissions is obtained as the ratio of net renewable electricity 

and heat GHG emission savings to total hypothetical public power and heat - related GHG 
emissions. The total hypothetical public power and heat - related GHG emissions are obtained by  
adding the absolute values of net avoided GHG emissions attributable to renewable energy to the 
actual public power and heat GHG emissions.  

For each year, the contribution of net GHG emissions savings through the use of renewables in the 
transport sector to the transport sector - related GHG emissions is obtained as the ratio of net GHG 

emissions savings from renewable energy in transport to the total hypothetical transport - related 
GHG emissions. Total hypothetical transport - related GHG emissions are obtaine d by adding the 
absolute values of net avoided GHG emissions attributable to renewable energy to the actual 
transport - related GHG emissions.  

Box 3 . Estimating greenhouse  emission savings (proxy)  

Estimated emissions savings in each EU country 11  are based on the relationship between final 
renewable energy sources (RES) and greenhouse emissions saved by using RES, using the 

following formula :  

GHG emission savings  (2015)  = (RES  (2015)  / RES  (2014) )*GHG emissions savings  (2014)  

 
Relationship between  final RES and GHG emission savings due to RES, 2014  

 

 

                                           
( 11 )  Unless otherwise stated the calculation of proxy GHG emission savings is based in the formula above.  
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12  

                                           
( 12 )   https://ec.europa.eu/energy/en/data -analysis/country   

Box 4. Estimation of fossil fuels displacement through the use of renewables  

The estimation of fossil fuels displacement through the use of renewables in each EU country 
is based on the energy data sheets as they are published by DG Energy on August 2017 12 .  

The estimation of fossil fuels displacement through the use of renewables over period 1990 ï 
2015 assumes that renewable energy has remained unchanged, at the 1990 figure.  

The estimation of fossil fuels displacement through the use of renewables over period 2005 ï 
2015 assumes that renewable energy has remained unchanged, at the 2005 figure.  

In both these estimations it is assumed the equivalent substitution of one unit of energy fro m 
fossil fuels (in this case solid fuels, oil products and gas) by one unit of renewable energy.  

 

 

 

 

 

 

https://ec.europa.eu/energy/en/data-analysis/country
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Box  5.  Covenant of Mayors for Climate an d Energy: Three pillars  

 

 

 

 

 

At least 40 % CO2 reduction in their respective territories by 2030  
Increased resilience to the impacts of climate change  
Increased cooperation with fellow local and regional authorities within the EU and 
beyond to improve access to secure, sustainable and affordable energy  

MITIGATION  

Low carbon cities  

ADAPTATION  

Resilient cities  

SECURE, 

SUSTAINABLE 
AFORDABLE ENERGY 

2. EU cities: CO2 emissions  projections   

Cities have come to play an important role in the global response to climate change as the urban 
energy consumption gen erates about three -quarters o f the global carbon emissions [31], [32 ] and 
are particularly vulnerable to climate change effects [3 3], [34 ].   

In 2008, acknowledging the role of the local authorities, the European Commission (EC) launched 
the Covenant of May ors (CoM) initiative to endorse their efforts in the implementation of 
sustainable energy policies. Since its launch, the CoM has proved successful as the mainstream 

European movement involving those local authorities which commit voluntarily to contributi ng to 
the European Unionôs objective of reducing greenhouse gas emissions by both meeting and 
exceeding the target of a 20  % cut in CO 2 emissions by 2020, through better energy efficiency and 
the use of renewable energy sources within their territories.  In  2014, in the context of the 
European Commissionôs European Strategy on adaptation to climate change [35 ] , the European 
Commission launched a separate initiative called Mayors Adapt, based on the Covenant of Mayors 
model, with the aim of engaging cities in  taking action to adapt to climate change. Building on the 

Covenant of Mayors and Mayors Adapt, the new  Covenant of Mayors for Climate  and Energy 
was announced in October 2015 by Co mmissioner Miguel Arias Cañete.  

 

 

 

 

 

 

 

 

 

 

 

Under the Covenant of Mayors for Climate and Energy initiative, over 7500 local and regional 
authorities inside and outside the EU are, covering 235 million inhabitants, have signed the 
initiative, voluntarily committing to implement climate and energy objectives in their territories (as 
of 30/08/2016). The municipalities that have signed are requ ired to develop a Sustainable Energy 
and Climate Action Plan involving public and private participants, which is monitored and evaluated 
regularly by the Joint Research Centre (J RC) of the European Commission. Based on 5403 
Sustainable Energy Action Plans in the JRC harmonised CoM dataset 2016, covering 183.8 million 

inhabitants, the Covenant signatories commit to ambitious GHG emission reduction targets by 
2020 [36],[37 ]:  

 overall commitment of 27  %, almost 7 percentage points higher than the minimum target;  
 Improving energy efficiency aiming at reducing the final energy consumptions by 20  % in 

2020 compared to baseline years;  
 Increasing the share of renewable energy and in tegrating district energy systems on final 

energy consumptions of 9 percentage points by 2020 compared to baseline years.  

The assessment of the Covenant of Mayors initiative, representing all local authoritiesô sizes in 
Europe, demonstrates that climate ch ange has moved now to the forefront of the urban priorities. 
Developing a Sustainable Energy and Climate Action Plan that requires the establishment of a 
baseline emission inventory, setting ambitious targets and adopting policy measures is already a 
tangi ble achievement for cities. This is the first step towards an effective, transparent system for 
tracking progress and concrete results [ 37 ]. The Covenantôs rapid growth (235 million inhabitants 

and over 7500 signatories in 9 years) and the extended coverag e at EU level and beyond proves 
the success of the governance model developed under the Covenant of Mayors which is 
encouraging the local voluntary initiative on sustainable energy management and adaptation since 
October 2015, in the framework of a Europea n Unionôs policy framework for climate and energy.  

The large majority (96.5 %) of the CoM signatories (5984 signatories, covering 85 % of 
inhabitants) are from the EU countries. The  estimation of the contribution of local actions towards 
achieving EU GHG emission reduction targets  showed that:  
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 the emission reduction committed by 2020 by the CoM signatories of the EU countries  

(239 MtCO2 -eq) represents 98 % of the overall reduction committed by all CoM 
signatories;  

 by achieving their commitment, the EU countries  CoM signatories would achieve 31 % of 

the EUôs overall emission reduction target by 2020, including all sectors.  

Table 1 . CoM contribution to the EU  GHG emission reduction  2020 target 13  

EU 2005 GHG emissions  Mt CO 2-eq.  519 9 

EU 2020 GHG emissions reductions target  Mt CO 2-eq.  778  

CoM EU 2020 estimated GHG emissions reductions  Mt CO 2-eq.  239  

CoM potential contribution to EU GHG emissions reduction target  %  31  

Figure 1 shows the CO 2 emissions reduction targets in 294 EU cities. These reductions ranged from 
less than 20% up to 60%. Riga  (55%) , Amsterdam (40%), Berlin (40%), London (38%) and 

Stockholm (37%) are the leading cities in the EU in regard to CO 2 emissions 2020 reduction 
targ ets.  

Figure 1 . CO2 reduction ta rgets by 2020 in EU cities 14  

 

                                           
( 13 )  Adapted by "Covenant of Mayors in Figures ï 8 year assessment" [37].  

( 14 )  Adapted by "The S tate of European Cities, 2016" [32 ] . Reduction targets (as o f 01/0 6/2016) refer in most cases to  the  

absolute value of CO 2 emissions; in others are CO 2 values per capita reductions .  
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3. EU CO 2  emissions : recent trends  

Meanwhile , global CO 2 emissions have risen  by 60  % over the 25 year s since  1990 , CO2 emissions 
in the EU , however, have fallen  by almost  21  % (916 Mt CO2). In 2015 , the EU was one of 6 
countries/regions emitt ing  CO2 that were collectively responsible for  9.6  % of global 
CO2 emissions 15  from fossil fuels and industrial processes  [3] . CO 2 emissions in the EU took a 
downward tr ajectory  after  2011 . However, they rose  by 1.35  % (46.1 Mt CO 2) between 2014 and 
2015 , reaching 3470  Mt CO 2. Over the same period , global CO 2 emissions remained  almost 

unchanged, with only a 0.1  % rise above 2014 level s.  

Figure 2  shows  the over all trend of EU CO2 emissions from  1990  to 2015, and relative changes by 
comparison with  1990.  

Figure 2 . CO2 emissions in the EU, 1990 ï 2015 (left)  16  -  Relative change vs. 1990 (right)  

 
Source:  JRC Emission Database for Global Atmospheric Research (EDGAR)  

Six EU countries (France, Germany Italy, Poland Spain, UK) produced almost 70 % of total CO2  
emissions in 2015, with Germany's share (22.4 %) far exceeding all the others. Aggregated, these 
6 top emitters alone produced 2416 Mt CO2. Although Germany, Italy, Poland, Romania and the 

UK are all big emitters, they were the 5 countries that did most to cut CO2 emissions between 
1990 and 2015.  

Figure 3 . CO2 emissions in EU co untries (left) -  Top 6  emitters (right), 2015  

 
Source:  JRC Emission Database for Global Atmospheric Research (EDGAR)  

                                           
( 15 )  The main  greenhouse gas emitted in the EU is CO 2.  Its  share in total emissions ranged from 76.5  % in 1990 to 78  % in 

2015 . 

( 16 )  To faci litate the link between Figure 2 and Figure 6 , the same scale for the Y axis is used for total CO 2  and GHG 

emissions  
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Eight MS (Austria, Cyprus, Finland, Ireland, Malta, the Netherlands, Portugal and S pain) emitted 

more CO 2 in 2015 th an in 1990. In 2015, total CO 2 emissions in Lithuania were down by 64.3 % 
from 1990. Cyprus's emissions, on the other hand, were over 35 % higher in 2015 than in 1990. 
Austria was the second E U country to report higher CO 2 emissions in 2015 than in 1990. Bulgaria 

(+2.6 %) and Estonia (+64.6 %) were the only countries whose emissions rose between 2005 and 
2015. Between 2014 and 2015, only 5 countries (Denmark, Finland, Greece, Sw eden and the UK) 
cut their CO 2 emissions.  

Figure 4 . CO2 emission s per capita  in EU countries , 2015  

 
Source:  JRC Emission Database for Global Atmospheric Research (EDGAR)  

Per  capita CO 2 emissions in the EU fell  by 25.3  %, from 9.2 tCO 2  in 1990 to 6.87 tCO 2, in 2015 . 
Per capita emission s vary significantly across the EU , highlighting how  the  various  countries use 
energy. I n 2015 , Luxembourg almost halved its CO 2 emissions per  capita compared with 1990. 
Having experienced a marked fall  after 1993, Estonia ôs CO2 emissions per capita exceeded  

Luxembourg's  in 2012, and the co untry remained in  first position even in 2015. Emissions fell  in all 
6 of the biggest emitters between  1990  and 2015. As regards  CO2 emissions per unit of GDP , 
emissions fell in  all 6 top emitters between 1990 and 2015. Th e trend was most pronounced in  
Poland and Luxembourg , and less marked in Italy and Spain.  

Figu re 5  illustrates trends in CO 2 emission intensities for the Czech Republic, Estonia, France, 
Germany, Italy, Latvia, Lithuania, Luxembourg, Poland, Spain and the UK.  

Figure 5 . Trend in CO 2 emission inte nsities in some EU countries , 1990 -  2015  

 
Source:  JRC Emission Database for Global Atmospheric Research (EDGAR)
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4. EU greenhouse gas emissions: trends & projections  

EU emissions 17  fell  by 22.1  %  (1265 Mt  CO2 ïeq.) between  1990 and 2015 , reaching 4452  Mt CO2-
eq.   Between  2005 and 2015, they fell  by 16.7  % (893 Mt CO 2 ïeq.).  Comparing with 2014  they  
rose  by 0.6  % (28 Mt CO 2-eq)  in 2015 . While  the EU's emissions fell over the 25 years between 
1990 and 2015, its economy grew steadily  by a total of 27  %. The target for 2020 is projected to 
reach 4588 Mt CO 2 ïeq., 20  % below 1990  emissions. By  2030 , the EU is expected to cut  
emissions to 40  % below the ir 1990  level, at 3441 Mt CO2-eq.  In 1990, emissions in per capita 

terms in the EU were 11.8 Mt CO2-eq. /capita. In 2015 , the figure was 8.8 Mt CO2-eq. /capita.  

Figure 6  (left side) illustrates the overall trend in greenhouse  emissions in the EU between  1990  
and 2015 and emissions targets f or 2020 and 2030. The right side of the  figure shows how the 
emissions, the 2020 and 2030 targets, projected emissions until 2035 ówith existing 18  and 
additional measures 19ô, the EUCO27 projections and the 2050 objective change compar e with 
1990.  

Figure 6 . GHG emissions in EU, (1990 -2015), targets and projections ï Relative change vs 1990
20  

 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 

 

 

Both projections ówith existing and additional measures ô show that emissions in the EU in 2020 will 
be reduced by more than the target for th at  year. The reduction in EUCO27 scenario projection for 

2020 is slightly larger than the óWAMô projection, at 26  % , compared with 24.7  %. For 2030 , the 
óWAMô projection shows a smaller reduction than the target , whereas the EUCO27 scenari o 
projects a reduction in line with the target ( by 40.7  %) for that year.  

ESD 21  emissions  in the EU totalled 2521 Mt CO 2 ïeq. in 2015. The smallest  decrease since 2005 
was in 2014 (13  %) , while the reduction was smaller i n 2015, at 11.5  %. This reduction is larger 
than that  actually expected for 2020 ( a 10  %  fall ). The projection of the EUCO27 scenario for 2020 

shows that the EU 's ESD emissions will be 16  % below the 2005 level. Under this scenario , this 
reduction is projected to reach -30 % in 2030.  

Transport is the main source , contributing over a third (889.7 Mt CO2-eq. ) of ESD emissions. 
Buildings follow , sharing a fifth of emissions in 2015 (630 Mt CO2-eq). Between  2005  and 2015,  
emissions from agriculture grew  at  a rate of  17.3  % , their relative share in total ESD emissions 
shifting  industry emissions ï which fell at the same time -  to third place at 16.8  %. Emissions from 

waste fell  further between  2005  and 2015 , to  5.6  %.  

  

                                           
( 17 )  Unless otherwise stated , all figures for the EU as a whole and individual EU countries  provide greenhouse  emissions 

without LULUC FC, with indirect CO 2  and international aviation.  

( 18 )  Projections ówith existing measuresô (WEM) reflect the effects of all adopted and implemented measures at the time the 

projections were prepared. Source [4] .  
( 19 )  Projections ówith additional measuresô (WAM) take into account the measures that were at planning stage at the time the 

projections were prepared. Source [4] .  

( 20 )  Adopted from "Trends and projections in Europe 2016 -  Tracking progress towards Europe's climate and energy targets" 

[4] and EUCO27 scenario [5].  

( 21 )  Effort Sharing Decision emissions include emissions from: transport (excluding aviation and shipping), buildings, 

agriculture, industry and waste. For each EU country,  the relative change in  ESD emissions since  2005 is calculated taking  

2005 as the base year , as defined in [4].  
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Figure 7 . EU ESD greenhouse emi ssions, 2020 & 2030 targets and projections ð change relative to 2005  

 
Source: EEA [4], EUCO27 scenario [5]  

The trend in greenhouse emissions covered by the ETS  was slightly different from that of ESD 
emissions. After the marginal increase between 2005 and 2007 and the drop in 2009, greenhouse 
emissions covered by the ETS scheme remained below that level until 2015. In this year these 
emissions were 24.4 % below 2005 levels, reaching 1775 Mt CO2-eq.   

These emissions represent about 40 -45 % of EU greenhouse emissions, and a large proportion of 

them fall within the power generation sector. The ETS target was defined to cut emissions by 21 % 
between 2005 and 2020. Th e ETS targets for 2020 and 2030 project a 22.6% reduction in 
emissions in 2020 and 43.2% in 2030. The EUCO27 scenario has projected lower emissions cuts in 
2020, by 19.5 % and in 2030, by 39.4 %.  

Figure 8 . EU ETS greenhouse emissio ns, 2020 & 2030 targets and projections ð change relative to 2005  

 
Source: EEA [4], EUCO27 scenario [5]  

Year -on-year fluctuations in EU greenhouse emissions were mainly due  to the improved  energy 
intensity of the EU economy, the development of renewable energy sources and the economic 
slowdown [EEA, 2011]. Period 2008 -2009 saw the sharpest emissions drop in both absolute and 
relative terms. During this period, the economic slowdown accounted for less than half of the total 
reducti on achieved . 

Since 1990 , emissions in the EU have fallen  in most sectors except  transport. 2007 saw the 
biggest rise in emissions in this sector between 1990 and 2015 , -  32.2  %. Since 1999 , emissions 
from waste management have fallen, with the biggest drop  since 1990 (by 42.2  %)  occurring in 
2015. Energy - related emissions 22  totalled 2452 Mt CO2-eq.  in 2015, which is  31  % (1103 Mt CO2-
eq. ) below 1990  levels . Although t his sector remained the main source of emissions , its share fell  

                                           
( 22 )  Energy - related greenhouse emissions include emissions from fuel combustion and fugitive emissions from fuels without 

emissions from the transport sector.  
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from 62.2  % in 1990 to 55.1  % in 2015. The t ransport sector 23  remained the second largest 

source of emissions in the EU , accounting for  1048 Mt CO2-eq.  in 2015 ( 23.2  % of total emissions 
in that year ) . In 2015 , emissions from t ransport  came to  23  % (197 Mt CO2-eq. ) higher than in 
199 0.  

 
Figure 9 . Greenhouse  emissions in the EU , broken down  by source, 1990 (left)  ð 2015 (right) 24  

 
 

Agriculture  remained the third largest source of greenhouse  emissions , its share of  total 
emissions reached 9.8 % in 2015, slightly higher than in 1990 . The steepest  drop from 1990 levels 
occurred in 2012 (22.7  %) , while  there was a fall of 20.3  % in 2015 (112 Mt CO2-eq. ).   

The contribution of emissions from waste management  remained marginal, having fallen from 
4.2  % in 1990  to 3.3  %  in 2015 . Waste management  emissions rose until 1998. They then fell  

continuously , reaching 139.3 Mt CO2-eq.  in 2015, which is 42.2  % below 1990  levels . The share of 
emissions from industrial processing fell  slightly  to  8.5  % in 2015 , reaching 374 Mt CO 2 ïeq., 
which is 27.7  % below 1990  levels . Emissions from public power and heat production 25  
amounted to 1  440 Mt CO2-eq.  in 1990. This represented 25.2  % of total greenhouse emissions in 
that year and 33  % of energy - related emissions. In 2015, emissions from public power and heat 
reached 1  070 Mt CO2-eq.  (24  %) , accounting  for 32  % of energy - related emissions.  

Germany, the UK, Romania, Italy and France were the 5 countries that cut emissions by the 

largest amount between 1990 and 2015.  One third  of overall emissions were dominated by the 2 
large st  emitters: Germany (20.8  %) and the UK  (12  %). Germany cut its emissions by the largest 
amount ( 336.5  Mt CO 2 ïeq.) over this period, followed by the UK, which achieved cuts of  272.2  Mt 
CO2-eq.   

Between 2009 and 2015, the countries that reduced their emissions most  were the UK (92 Mt CO2-
eq. ), Italy (62 Mt CO 2 ïeq.), France (45 Mt CO 2 ïeq.), Spain (32.3 Mt CO2-eq. )  and Greece (28.5 Mt 
CO2-eq. ). These 5 countries  together accounted for 74  % of the reduction.  

Only 4 countries  -  Spain , Cyprus, the Netherland s and Portugal -  increased  energy - related 
greenhouse  emissions between 1990 and 2015. Almost two thirds of energy - related emissions 
came from 5 countries:  Germany, the UK Italy, France and Poland).  These countries retained their 
positions  in absolute terms  in the ranking between  1990 and 2015.   

In 2015, Germany had the highest greenhouse emissions from energy, 601.4 Mt CO2-eq.  The 
country also achieved the largest absolute reduction from 1990 levels  (271 Mt CO2-eq.  or 31 %). 

Malta's energy - related emissions were the EU's lowest in both 1990 and 2015 (1.1 Mt CO2 ïeq.). 

In 2015, the 5 countries with the highest level of energy - related emissions per capita were Estonia 
(10.3 t CO2-eq. /capita), the Nether lands (7.7 t CO2-eq. /capita), the Czech Republic (7.6 t CO2-
eq. /capita) and Germany (7.4 t CO2-eq. /capita).  

 

                                           
( 23 )  Greenhouse emissions from the transport sector (excluding international aviation) were 906 Mt CO 2 -eq. in 2015.  

( 24 )  In this figure for EU and each country: (i) Energy emissions include fuel combustion and fugitive emissions from fuels 

excluding transport; (ii) Greenhouse emissions from transport includ e emissions from international aviation.  

( 25 )  Output from public thermal power stations covers gross electricity generation and any heat also produced by public 

thermal power stations. Public thermal power stations generate electricity and/or heat for sale to third parties, as their 

primary activity. They may be privately or publicly owned. The gross electricity generation is measured at the outlet of 

the main transformers, i.e. the consumption of electricity in the plant auxiliaries and in transformers is i ncluded.   
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Figure 10 . Changes in the EU greenhouse emissions relative to 1990, by sector 26  

 

 

Five EU countries  (Cyprus, Finland, Luxembourg, the  Netherlands, Portugal and Spain ) increased 
emissions from public power and heat production  between 1990 and 2015. In 1990, almost 

two thirds of emissions came from just 5 countries : Germany, Italy, Poland, Romania and the UK, 
In 2015, the p icture was  almost the same ;  the only change was that Spain was now in 5 th  place . 
Germany had the highest absolute level of emissions from public power and heat in both 1990 and 
2015: 341 Mt CO2-eq.  in 1990 and 306 Mt CO2-eq.  in 2015. The UK  was third, but also achieved 
the largest  reduction in this type of emission between 1990 and 2015, having reduced emissions 
to 104 Mt CO 2 ïeq., a fall  of 100 Mt CO2-eq.  compared with the 1990 level. Per capita , Estonia 
had the highest emissions from publi c power and heat production, at  9.6 t CO2-eq. /capita. The 

Czech Republic came second  with 5.0 t CO2-eq. /capita, followed by Malta (4.9 t CO2-eq. /capita), 
Greece (4.6 t CO2-eq. /capita) and Poland (4.2 t CO2- eq. /capita).  

Only 6 countries  (Estonia, Finland, Germany, Lithuania, Slovakia and Sweden) had lower 
transport - related emissions  in 2015 than in 1990. In 1990, over  70  % of transport  emissions 
came from 5 countries : France, Germany, Italy, Spain and the U K. The ranking was the same in 
2015,  but the 5 countriesô contribution to the overall figure had fallen  to 66  %. In 2015, 

Luxembourg had the highest per capita  value  (12.4 t CO2-eq. /capita ) , followed by Slovenia (2.8 t 
CO2-eq. /capita), Austria (2.6 t CO2-eq. /capita), Cyprus (2.4 t CO2-eq. /capita) and Ireland (2.4 t 
CO2-eq. /capita).  

 

                                           
( 26 )  To make it easier to compare how different sectors perform in terms of changes in greenhouse emissions since 1990, the 

same scale is used for the Y axis (posi tive or negative) in all graphs used in this report related to the c hanges  by secto r in 

the EU and EU countries greenhouse emiss ions relative to 1990.  
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5 . EU renewables: trends & projections   

In 2015, r enewable s accounted for  16.7  % of  gross final energy consumption in the EU, with the 
heating/cooling  sector accounting for  8.4  %, electricity for 7 %  and transport for  1.3  %. On the 
basis of the aggregated national renewable energy action plans (NREAPs) , renewable s are 
expected to represent 20.6 of  energy in the EU by 2020, slightly above  the 20  % target. Their 
share is expected to reach at least 27  % by  2030.   

During 2009 -2015,  final consumption of renewable s in the EU rose by  32  % 27  to  189  Mtoe. 

Renewable s grew faster  than predicted in the aggregated NREAPs, which  predicted 248.2  Mtoe by  
2020. The EUCO27 scenario for 2020 is consistent  with these plans, projecting final renewable 
energy consumption at 249  Mtoe. According to  this scenario , final consumption of renewable s in 
the EU will reach 291  Mtoe  by  2030.  

Figure 11  illustrates the trend in  final renewable energy deployment in the EU  between 2009 and 
2015  and relative changes by comparison with 2009.  

Figure 11 . Deployment of renewables in the EU  (left) ï Change relative to 2009 (right)  

 
Source: JRC renewable energy database, 2017  

Energy from renewable sources has become one of the mainstays of  the electricity sector . In 

2005, the share of renewables in total EU electricity consumption was just above 14  %, so over  

85  % of electricity consum ed came from  fossil fuels and nuclear energy. The share of the EUôs 
gross  electricity consumption derived from  renewable s doubled to almost 29  % within a decade . 
Between 2009 and 2015 , the final consumption of renewable electricity in the EU rose  by 52  % or 
317 TWh (Figure 1 2) .  

Wind and solar power  have  become central to the transformation of  the EU 's power system. At  
just over 39  % , hydropower still accounted for the largest share of renewable electricity  in 2015 . 

However, its  share has been falling steadily in recent years, as the amount of electricity generated 
from wind an d solar energy  in particular , but also from biomass, has been growing much faster . 
By 2015, wind energy already accounted for  29.5  % of final renewable electricity , biomass for  
18.7  % and solar technology for  11.5  %. Photovoltaics g enerat ed over 100 TWh of  electricity , 
accounting for slightly more than  3 % of gross final electricity consumption in the EU in 2015. 
According to t he EUCO27 scenario for 2020 , final renewable electricity consumption in the EU is 
projected at  1217 TWh . Wind power is forecast to b e the largest contributor at 38.1  %, followed 

by hydropower at 30.9  %, biomass at 17.6  %, solar photovoltaic at 12.7  % and other renewables 
at 0.7  %.  

In the course of 2015, a total of 23.4 GW of renewable electricity was installed in the EU. By the 

end of  2015 , the EU ha d installed 374 GW of renewables -based electricity generation , or almost 
38  % of total electricity capacity. By 2015 , wind power accounted for the largest share of total 
electricity capacity  in the EU , at 37.8  % , covering almost 33  % of global wind installed capacity in 

that year. Solar photovoltaic has now exceeded  100 GW, almost 22  % above the level planned  for 
2020. In 2015 this technology presented 42.8  % of global solar photovoltaic inst alled  capacity. 
Over t he  decade  since 2005 , Germany remained the largest mature European market in both solar 
photovoltaic and wind power , whereas Italy experienced the fastest deployment of solar 
photovoltaic. By 2015 , the  UK was home to half of new photovoltaic capacity in th e EU. The 
EUCO27 scenario for 2020 forecasts a net generation capacity of 475 GW , with  wind power 
accounting for  43.6  %, solar electricity  for  28.6  %, hydropower for 27.7  % and other renewables 

for just  0.1  %.  

                                           
( 27 )  Reaching 179  Mtoe , the final renewable energy consumed in the EU in 2014 was 25  % higher than in 2009.  
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By 2015, a lmost half of the EU's energy from renewable sources was consumed in the  

heating/cooling  sector . This contribution is expected to reach just over 45  % by  2020. Over  
2009 -  2015 , renewable energy deployment in this sector reached over  20  % (+16  Mtoe). Almost 
19  % of gross final energy consumption for heating/cooling  was covered by energy from 

renewable sources  in 2015. Almost 90  % of this energy came from  biomass, 9.1  % from  heat 
pumps, 2. 2 % from  solar thermal and just  0.7  % from  geothermal. The heating/cooling  
consumption originated from renewable energy sources is expected to  reach 111.8  Mtoe  in 2020 in 
which the relative contribution of biomass will fall  to 81  % while solar thermal is expected to 
double its share to 5.8  %. The contribution of heat pumps is ex pected to rise  to 11  % and 
geothermal will reach 2.4  %.  

The use of f inal renewable energy in the transport sector  has risen by almost 18  % since 2009 

and now accounts for 6.7  % of gross final energy consumption in this sector. T ransport  is 
dominated by the use of biodiesel , whose share had risen to  just over 70  % by  2015. Electricity 
from renewable sources accounted for  a tenth of final use of energy from renewables in this 
sector.  

Figure 12  illustrates the trend in  final renewable energy deployment ove r 2009 -2015 in three 

sectors in the EU: electricity, heating/cooling and transp ort .  

Figure 12 . Renewables in electricity, heating/cooling and transport (right) ï Change relative to 2009 (right)   

 
Source: JRC renewable energy database, 2017  
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6. EU energy system : some  indicators  

At the  present time investments in renewables  are mainly driven by th e enabling legal and 
regulatory framework and the presence of specific support schemes . Support schemes represen t 
currently the major driver for investments in electricity  sector , while investments in grid assets are 
mainly driven by regulation that guarantees investors a reasonable return on equity.   

Figure 13 shows how t he EU investments for renewables  saw the largest expansion around 2010 -
2011, almost four times  the 2 005 figure . These investments enjoyed a 2.2% increase in 2016 

comparing with previous year.  The amount came to $59.8 billion , led by the UK on $24 billion and 
Germany on $13.2 billion  [41] .  

Figure 13 .  Investments in renewables in the EU, 2005 -2016  

 
Source: Global Trends in Renewable Energy Investment 2017 ( Frankfu rt School -UNEP Centre/BNEF) [41 ] 28  

Europeôs investment owed its resilience to wind, totalling $43.8  billion  in 2016, up 14 % from 2015  
(Table 2) . Record investments were reached for offshore  wind, totalling $25.9 billion. Among 
individual European countries, the UK ($24 billion) was the biggest investor in renewables for the 
second successive year. Germ any was the second - largest of the European markets, with 
investment of $13.2 billion.  

Table 2 . RES investments in the EU broken down by technology ($ billion), 2015 -2016  

 

Unit  Wind  Solar  Small hydro  Marine  Geothermal  Biomass & waste  Biofuels  Total  

 
         

2015  $billion  28.4  15.8  0.1  0.1  1.2  2.5  0.7  48.8  

2016  $billion  43.8  10.2  0.1  0.1  0.8  4.2  0.6  59.8  

Source: Global Trends in Renewable Energy Investment  (Frankfu rt School -UNEP Centre/BNEF) [40 ] , [41 ]  

The EU energy import bill  rose from ú238 billion in 2005 to ú403 billion in 2013. Falls in the 
prices of energy commodities and in consumption brought it down to ú261 billion in 2015, some 
35 % below the 2013 level.  Some 68% of this 2015 import bill went for the imports of oil  products 
and the rest for gas (27.6%) and coal (3.8%) [39] .   

Table 3 . Estimated EU fossil fuels import bill  

 

Unit  Oil  Gas  Coal  Total  

 
     

2013  úbillion  294  95  14  408  

2014  úbillion  271  74  13  358  

2015  úbillion  178  72  10  261  

Source: COM (2016) 769 final [39]  

Prices  of all fossil fuels  (most notably oil) have declined  after 2008. This has been driven by 

increases in supply (US shale oil and gas, Canadian oil sands, robust OPEC production, increased 
global gas (including LNG) an d coal production) and weaker demand (slower global growth, 
notably in China, but also structural changes on the demand side, such as growing energy 
efficiency and alternative fuels in the housing and transport sectors, driven by efficiency policies 
for bu ildings and cars)  [39] . Since January 2016, oil prices started to recover which means that 
oil - indexed prices are  set to start increasing from about mid -2016  [42] . 

The EU  wholesale  electricity prices  peaked in the third quarter of 2008 and, apart from a sl ight 
recovery in 2011, have been falling ever since. Prices have fallen by almost 70 % since 2008 and 
by 55 % since 2011 and in 2016 reached levels not experie nced for last 12 years .  I n the first 
quarter of 2008 the price difference between the most  expensive and the cheapest European 

                                           
( 28 )  I nvestment  volume is not adjusted for the re - invested equity. Total values do not include estimates for undisclosed deals.    
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wholesale electricity market was 44 ú/MWh, eight years later this di fference has shrunk to 24 

ú/MWh [39]. Wholesale electricity prices in the EU, represented by the Plattsô European Power 
Index  (PEP), fell to 30 ú/MWh in February 2016, which was the lowest since March 2007 . 
Decreasing fossil fuel prices impacted marginal electricity generation costs; also adding to the 

downward pressure on wholesale electricity prices  [43] . 

Along with  decrea sing average wholesale electric ity prices  the d ecreasing price volatility  can be 
observed in most European wholesale markets.  Several factors, in cluding market coupling, 
demand response, improved metho ds to forecast the output of renewables  ins tallations, and 
overcapacity in most marke ts, have contributed to declining prices and redu ced volatility [44] . 

Natural gas prices  were relatively high compared to import coal prices  in the EU over the last few 
years. While in 2008 -2009 the estimated value of gas -coal price ratio was 1.7 on averag e, in 

2014 -2015 it amounted to 2.7, implying that gas - fired generation became costlier and the 
competitive disadvantage of gas increased compared to coal. In parallel with the recent fall in gas 
prices, the gas -coal price ratio has slightly improved, thoug h in the first quart er of 2016 it was still 
above 2  [39 ].   

Figure 14 shows how the coal 29  and gas prices 30  developed  in Europe over period 1990 -2016. 

These pr ices saw the largest increase around  2008. C oal prices have been pu shed down again year 

on year  over 2011 -2015 increasing slightly (by 5.5 %) in 2016. Gas prices  start falling again only 
after 2013 experiencing in 2016  a drop by more than 55 % of the 2013 figure . During the same 
period renewable energy costs decreased but to a much lesser extent than competing gas energy 
costs  [45 ] .  

Figure 14 .  Evolution  of prices for coal and gas in Europe, 1990 -2016  

 
Source: BP Statistical Review of World Energy June 2017  [45 ]  

The penetration of renewable energy int o the power market can directly result in a price 
response of fossil fuels  whi ch in turn affects the relati ve competitiveness of renewable power 
generation, t hereby reducing the rate of the renewable energy trans ition or increasing the cost of 
the policy s upport mea sures required to achieve it . Renewables such as solar are displacing fossil 
fuels at daily peak times when wholesale electricity prices are higher. Due to this fossil fuels do not 

benefit from the same level of public support for renewables  [46 ]  depend ing  on energy market 
prices to recover their costs .  

                                           
( 29 )  Data based on Northwest Europe marker price  [45].  

( 30 )  Data based on average German import price and Heren NBP Index [45].  
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The Levelised Cost of Electricity  (LCOE)  metric is valuable to  policy makers for its relative 

simplicity and the ease with which it allows for comparability  [47 ] .  

Figure 15 31  shows the 2016 LCOE global benchmark figures for fossil fuels, nuclear 32  and some 
renewable energy technologies . Over 2015 -2016 the LCOE benchmark for PV ha s remained stable 

at 100 $/MWh whereas t he LCOE benchmark for onshore wind has fallen 16 % to 68 $/MWh due 
to the improve d capacity factors. The estimated on offshore wind have seen a step change in 
costs, falling 22 % to 126 $/MWh over this period due to the introduction of competitive bidding 
procedure for offshore wind subsidies in Denmark and the Netherlands [48 ].  

Bioma ss for power, hydropower, geothermal and onshore wind can all now pro vide electricity 
competitively, compared to fossil fuel - fired power generation . The LCOE of  solar PV fell 58% 
between 2010 and 20 15, making it increasingly compet itive at utility scale. D espite the fact that 

offshore wind is in its  deployment infancy,  this technolog y is already attractive in some markets , 
with costs continuing to fall [49 ] . 

Figure 15 . Levelised Costs of Electricity ï Global benchmark and regional  scenarios , 2016 ($/MWh, nominal)  

 
Source:  H2 2016 Global LCOE Outlook [48 ]  

 

 
 

 

 

 
 

 

                                           
( 31 )  Adapted fro m "H2 2016 Global LCOE outlook" [45].  

( 32 )  The LCOE benchmarks for fossil fuels and nuclear are estimated by region. In this figure data refers to EMEA region    

Box 6.  Falls in offshore wind and solar  prices  

Offshore wind:  Many observers were stunned at the huge declines in prices for offshore 
wind, which more than halved in price in 2016. In 2015, the best price signed for offshore 
wind was 103 ú/MWh (Vattenfallôs Horns Rev 3). In 2016, new records were constantly beaten, 
until November when Vattenfall signed for Denmarkôs Kriegers Flak at an incredible 49.9 
ú/MWh (before grid connection of around 5 ú/MWh). 

Solar:  German solar auctions prices fell by 14 % in 2016. They fell from 80 ú/MWh in the 

December 2015 auction to 69 ú/MWh in the December 2016 auction. Most stunningly, the 
cross -border German -Danish auction in December 2016 cleare d at only 54 ú/MWh.6 Solar 
Power Europe calculated that when you adjust the German prices for increased sunshine, the 
price would fall to 45 ú/MWh in Madrid and Athens.  

Solar panel prices fell aggressively by 30 % across 2016, mostly at the end of the yea r, 
signalling even more power price declines are yet to come.  

 

Summari sed from  " Energy Transition in the Power Sector in Europe: State of Affairs in 2016 " [50]  
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7. EU fossil fuels displacement: role of renewables  

The EU dependency on imported fossils fuels 33   has increased, with 73  % of the total imported 
in 2015 , compared with  53 % in 1990. While the ratio of  net imports of fossil fuels to  EU-produced 
fossil fuels was just over 1  in 1990, by 2015 over  2 Mtoe of fossil fuels were imported for each 
Mtoe of fossil fuels produced  in the EU . 

The EU energy system  is still a relatively high -emission, fossil - fuel -heavy portfolio. There are 
wide disparities in countries' energy use, largely owing to the geographic distrib ution of ener gy 

sources. Northern Europe ( Belgium, the Czech Republic , Germany,  the Netherlands, Poland  and 
the UK ) is home to heavy concentrations of coal - fired generation plants  for electricity generation . 
Similarly, gas - fired generation is concentrated in the major production regio n around the North 
Sea (Belgium, the Netherlands  and the UK ), and around the Mediterranean (Italy, Spain).   

Figure 16 . Current coal power plants capacity (operating & under construction) in the EU countries  

 
Source: A stress test for coal in Europe under the Paris Agreement  [38]  

Just two countries  ï Germany and Poland ï are jointly responsible for 51% of the EUôs installed 
capacity  (9 GW)  and 54% of the emissions from the coal - fired power plants . Other big coal 
users in terms of capacity (emissions) are Czech Republic, Spain, Italy and the UK, with a  share of 
6.4% ( 6.2%), 6.7% (4.9%), 5.7% (5.1%) and 7.8% (7.5%) respectively . Smaller coal using 

coun tries have hardly built any new power plants in the last decade. As a result, a large part of 
th eir current capacity is already mo re than 30 years old [38 ].   

Figure 17  shows primary production trends in the main fossil fuels (hard coal,  lignite,  crude oil, 

natural gas) a nd renewables from 1990 to 2015 . As shown in this figure at EU aggregate level, the 
primary production of fossil fuels nearly halved between 1990 and 2015. The biggest fall was in 
hard coal primary production. After 2009, primary production of renewables overtook that of each 
fossil fuel.  Primary p roduction of hard coal fell to a quarter of 1990 levels.  

Figure 17 . Fossil fuels and RES primary production  progress  in the EU (1990 -2015)  

 

Some EU countries have significantly decreased their power production from coal in recent years 
and announced phasing out coal completely in the coming 10 -15 years (e.g. the UK, Finland, 

                                           
( 33 )  The dependency rate of fossil fuels is calculated as net imports of fossil fuels (solid fuel s, gas and petroleum products) 

divided by the sum of their gross inland consumption  plus bunkers.  In 2015 the net import of fossil fuels reached 894.6 

Mtoe from 751.4 Mtoe in 1990. Gross inland consumption of fossil fuels (including bunkers) was 1420 Mtoe in 1990 and 

1223 Mtoe in 2015.  
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France), others are building or planning to build new coal - fired power plants (e.g. Poland and 

Greece)  [38] . In Germany and the UK, the production of  hard coal fell between 1990 and 2015 by 
a factor larger than 10;  in Poland this drop was with a factor  just above  2.   

The EU's gross domestic energy consumption -  the amount of energy needed to meet all domestic 

consumption needs -  amounted  1628 Mtoe in 2 015. This was 2.5 % below  1990 levels and down 
by 11.6 %  compared with its peak of almost 1840 Mtoe in 2006. Fossil fuels continued to 
represent the lion's share  of energy  sources,  accounting for over  72  % of the EU ôs domestic 
energy consumption in 2015, though this was lower than its  share in 1990  (83  % ) . About 16  % of 
consumption was met by solid fuels, 22  % by gas and 3 4 % by petroleum products. Hard coal 
accounts for over  two  thirds of domestic consumption of solid fuel , while  lignite accounts for up to  
30.8  %.  

Figure 18  shows gross inland consumption  trends in the main fossil fuels (hard coal, crude oil, 
natural gas) an d renewables from 1990 to 2015.  

Between 1990 and 2015 g ross inland consumption of hard coal and lignite fell by 43 % , while the 
gross in land consumption of gas for energy purposes increased by 20 %.  Between 1990 and 2005, 
the gross inland consumption of gas in the EU rose by 50%; after 2005, it started to fall.  The 

consumption  of renewables grew by 193 % between 1990 and 2015; it started t o rise faster after 

2002 and grew faster than that of other energy sources between 1990 and 2015; nonetheless, it is 
comparable with the increase of gas.   

Figure 18 . Fossil fuels and RES  gross inland consumption  progress in the EU (1990 -2015)  

 

Table 4  shows how the gross inland consumption of solid fuels, petroleum products, gas and 

renewables changed year -on-year over period 2005 -2015.  Gross inland consumption of gas has 
seen the largest year -on-yea r drop around 2014. This year -on-year decrease overcomes  that of 
solid fuels after 2010.  

Table 4 . Year -on-year change of f ossil fuels gross inland consumption , 2005 -2015  

 

Unit  2006  2007  2008  2009  2010  2011  2012  2013  2014  2015  

 
           

RES Mtoe  7.3  17.0  27.5  35.8  53.5  50.7  67.5  78.4  81.8   90  

Solid fuels  Mtoe  11.6  10.3  -12.8  -49.2  -34.9  -30.3  -23.7  -31.1  -49.2  -56  

Petroleum products  Mtoe  -3.4  -23.2  -26.8  -64.1  -68.5  -90.0  -111.7  -125.3  -127.6  -119  

Gas Mtoe  -4.9  -10.1  -1.3  -29.7  1.8  -41.9  -51.8  -57.9  -101.7  -87  

Total fossil fuels  Mtoe  3.2  -23.0  -41.0  -143.0  -101.6  -162.2  -187.2  -214.2  -278.5  -262  

After 2013 the gross inland consumption of renewables overtook that of  hard coal. The increas ing 
consumption of renewable s after  1990 had  displaced 139  Mtoe 34  of fossil fuels in the EU by  

2015  (Figure  19 ). This displacement equals to 11.5% of gross inland consumption of fossil fuels in 
2015. In each Mtoe of fossil fuels decrease since 1990 the contribution of renewables by 2015 was 
with 0.68 Mtoe.  

Keeping the renewables at 2005 level resulted to a drop of 90 Mtoe  in gross inland consumption 
of fossil fuels in 2015 equal to 7.6% of gross inland consumption of fossil fuels in 2015 (Figure 
20). For each Mtoe of fossil fuels displaced after year 2005 th e contribution of renewables by 2015 
was with 0.34 Mtoe.  

                                           
( 34 )  The calculation keeps the contribution of renewables over period 1990 -2015 equal to the 1990 figure . Unless otherwise 

mentioned the calculation for the displacement  of fossil fuels through the use of renewables  is done for solid fossil fuels, 

gas and total oil products. This calculation refers to the gross inland consumption of fossil fue ls displaced by renewables .  
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Figure 19 . Fossil fuels displacement in the EU from  the increase of renewable energy consumption since 1990  

 

In 2015, over 42 % of gross electricity generation  in the EU came from fossil fuels. The share 
of gas doubled in 2015, compared with 1990. Over the same period, the relative share of oil fell 
more than 4 times, while the relative contribution of renewables increased two - fold .  Currently 

hard coal and lignite jointly provide over a quarter of electricity generated in the EU.  

Figure 20  shows that gross electricity generated from gas peaked around  2008 compared with 

1990 (by 270 %), after which it fell by 137 % in 2015. Renewables increased in 2015 by 195  %, 
compared with 1990 levels. In the meanwhile, oil products fell by 73 % and solid fuels by 22 %. 
Over 1990 -2008, renewables increased by 81 %, while solid fuels fell by 12 %. After 2008, 
consumption of renewables for electricity generation rose by 62 % while gas consumption fell by 
36 %. Consumption of solid fuels was moderate, only 12 % below 2008 levels. Oil consumption fell 
by 44 % compared with 2008 levels.  After 2012 the consumption of renewables for electricity 

generation overtook that of each foss il fuel.  

Figure 20 .  Breakdown of the EU 2015 gross electricity g eneration and the relative change vs. 1990  

 

Until 2008, the use of solid fuels in electricity generation was displaced mainly by gas. The rapid 
increase in  renewables after 2009 shifted the displacement of solid fuels towards gas, especially 
after 2011. Between 2008 and 2015 , gas was displaced 3 times faster than solid fuels (in relative 

terms). In absolute terms , the use of solid fuels in the electricity se ctor fell by 9.3  Mtoe between  
2008 and 2015, wh ile the use of  gas fell by 25.4  Mtoe and that of nuclear power by  7 Mtoe. From 
the data one could conclude that renewables actually displaced gas more than other sources.  

The use of renewables in gross electri city generation rose by 32  Mtoe over the same period.  In 
2015, the total  amount of fossil fuel used in generating e lectricity that was displaced by  the 
increase in  electricity from renewable sources was estimated at 56.3  Mtoe , assuming that 

renewables were  kept  at 1990  level s. The quantity of fossil fuels avoided amount to  just over  
40  % of all fossil fuels displaced in the EU by  renewable s. Rapid  deployment of wind and solar 
electricity contributed almost 45  % to  the overall amount of fossil fuels displaced by  renewable s.  

Due to the low price of carbon allowances in the EU ETS, rather than replacing coal, a big share of 
the new renewable energy capacity has replaced more expensive energy sources like gas, leading  
to a slower than required decrease in the power sectorôs carbon intensity [38].   

Half of the coal -gas switch happened in the UK, which was due to coal plant closures and the 

increase in carbon price floor support. Spanish coal fell early in 2016 as hydro levels returned to 
normal; French gas generation increased aggressively in late 2016 because of widespread nuclear 
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outages. Germany and Netherlands had a temporary coal -gas switch because gas became cheaper 

than coal in August, September and October 2016. Greek gas generation took market share from 
lignite because of a lower gas price and the removal of a tax on gas in June  2016 . Italy saw a big 
change too  [50 ] .  

Fossil fuels contributed over  75  % of heat production in 2015. Over 1990 -2015 , the share of sol id 
fuels in  heat production  fell by more than half . Gas used for heating purposes increased by 
almost 60  % and its share r ose to  41.8  % , from 22.7  % in 1990. Meanwhile, the use of oil for heat 
fell  by a factor greater than  4, while  the contribution of renewables increased almost 8 - fold from 
its  1990  level .   

Figure 21 . Breakdown of the EU 2015 heat p roduction and the relative change vs. 1990  

 

Figure 21  show s that after 1999 gas became the main source of energy for heating/cooling  in the 
EU, exceeding  the contribution of solid fuels. In 2003 r enewables overtook  oil products in this 
sector. The use of r enewables continue d to grow; by  2015 their contribution was 5 times that of oil 
products.  The overall amou nt of fossil fuels used for heat production di splaced from renewables in 
2015 (keeping  renewables at their 1990 level) was estimated at 11.2 Mtoe  comparable to 8% of 

overall fossil fuels displacemen t in the EU from renewables  in terms of gross inland consu mption.  

Final consumption of petroleum products, biofuels and gas products in transport sector  rose by 

27 % (74.3 Mtoe) over the period 1990 -2015. It reached 353 Mtoe in 2015. Petroleum products 
contributed with 95 % at final consumption of fuels in transp ort sector in 2015. Over period 1990 -
2015 their contribution rose by 20.6 % (57.3 Mtoe).  

Figure 22 . Breakdown of the EU 2015 final fuels consumption in transport  and the relative change vs. 1990  

 

Petroleum products saw the fastest expansion around 2007, at 33 %. Biofuels used in transport 
sector reached a very fast expansion over the period 1990 -2015. Their use reached an increase by 
53200 % (3.2 Mtoe) around 2005. After this year the use of biofue ls expanded by 338 % (10.8 
Mtoe) reaching 14 Mtoe in 2015.  

The overall amount of petroleum products used in transport sector displaced from b iofuels in 2015 
(keeping biofuels at their  1990  level ) was estimated at 11 Mtoe  comparable to almost 8 % of 

overal l fossil fuels displacement in the EU from renewables in terms of gross inland consumption.  
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By 2015, Germany, the EUôs biggest user of coal, was consuming 28 % less of that fuel than in 

1990, while UK demand fell by 63 % between 1990 and 2015.  

Table 5  shows how much the deployment of renewables has displaced f ossil fuels (keeping 
renewables at their 1990 level) in the EU countries over 1990 -2015. Germany was the country 

where the largest proportion of fossil fuels was displaced during this period. Toge ther with Italy, 
the UK, Spain and Poland, Germany accounted for almost two - thirds  of total displacement of fossil 
fuels in the EU in 2015.  Germany had also the largest fossil fuels displacement in electricity sector. 
Sweden was the EU country that displac ed more fossil fuels in the heating production process.  

Table 5 . Fossil fuels displacement from renewables in the EU countries, 1990 -2015 35  

 

  

                                           
( 35 )  The calculation kept  the contribution of renewables at its 1990 level.    

 
 

Unit  Gross inland consumption  Gross electricity generation  H eat  production  

BE Mtoe  3 1.3  0.04  

BG Mtoe  2 0.6  0.01  

CZ Mtoe  2 0.6  0.20  

DK Mtoe  4 1.5  1.12  

DE Mtoe  33.6  15.4  1.29  

EE Mtoe  0.7  0.1  0.22  

IE Mtoe  1 0.6  0.00  

EL Mtoe  1.1  1.1  0.00  

ES Mtoe  10  6.4  0.00  

FR Mtoe  7 3.1  0.9  

IT  Mtoe  20  6.2  0.91  

CY Mtoe  0.2  0.1  0.001  

LV Mtoe  0.5  0.2  0.20  

LT Mtoe  1.1  0.2  0.45  

LU Mtoe  0.1  0.1  0.01  

HR Mtoe  0.7  0.3  0.02  

HU Mtoe  2.2  0.1  0.15  

MT Mtoe  0.1  0.1  0.00  

NL Mtoe  2.9  1.1  0.26  

AT Mtoe  4.6  1.5  0.85  

PL Mtoe  7.4  1.7  0.04  

PT Mtoe  1.7  1.3  0.00  

RO Mtoe  5 1.9  0.08  

SI  Mtoe  0.6  0.1  0.03  

SK Mtoe  1.2  0.3  0.13  

FI Mtoe  5 1.3  1.66  

SE Mtoe  7.6  2.4  2.59  

UK Mtoe  13.7  6.7  0.02  

EU Mtoe  139  56.3  11.2  
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8 . EU greenhouse emissions savings:  role of renewables  

In 2014, aggregated greenhouse  emission s savings through  the use of renewable s in the EU 36  
were  estimated at 709  Mt CO 2-eq37 . Since 2009  th e figure rose  by 55  % (243.5  Mt CO2-eq. ). Per 
capita emissions savings in the EU rose from 0.9 Mt CO2-eq. /capita in 2009 to 1.4  Mt CO2-
eq. /capita in 2014.  

Figure 23  illustrates the trend in  emissions savings thanks to  the use of renewable s in the EU 
between  2009  and 2014 , and the estimated emission s savings in this sector for 2015. As Figure  23  

shows,  the trend of total greenhouse s avings broadly follow s the trend of final renewable energy 
consumption , but the  increase was much faster, with a margin of 2 (see Figure 10). The estimated 
greenhouse emission s savings for 2015 are 751  Mt CO2-eq. , 64  % higher than savings in 2009.  

Figure 23 . Trend in greenhouse emission s savings due to RES in EU (left)  ð Change relative to 2009 (right)  

 
Source: JRC renewable energy database, 2017  

Electricity from renewable sources was the main contributor to  final greenhouse  emission s savings 
in the EU , with a 65.1  % share in 2014, highe r than 53  % in 2009. In 2015 , the contribution of the  
electricity sector i s estimated to have reached 65.8  %. The role of both heating/ cooling  and of the 
transport sector in final greenhouse emissions savings in the EU declined between  2009 and  2014.  

The decline continued even in 2015.  This decline is partly the result of  the slower progress of 
renewable energy in the heating/cooling  sector compared with the electricity sector. At the same 

time , the  transport sector is lagging  behind expectations . Thi s is  because  some EU countries  
refrained from  report ing  on the use of biofuels in transport because such fuels fall short of  the 
sustainability criteria set out in Article 17 of the RED.  

Over  2009 -2014, total greenhouse emission savings followed the same trend as the final 
renewable energy consumption in electricity and heating/cooling  sectors . For transport , however, 

the trends were different.  

Figure 24 . Breakdown of GHG savings from renewables in EU, 2009 -2014 and 2015 (proxy)  

 
Source: JRC renewable energy database, 2017  

Table 6  shows how EU greenhouse emission savings developed from year to year in  three sectors: 
electricity, heating/cooling and transport. The table shows that the absolute year -on-year change 

                                           
( 36 )  The analysis of the role of renewable s in greenhouse  emission savings focuses exclusively on  2009 -2014. However, an 

estimate of emissions savings in 2015 is also presented . The figure  for the EU as a whole was calculated by adding the  

proxies of the individual EU countrie s.   

( 37 )  Total greenhouse  emission s avoided through the use of  renewable s in  2014 do not include the contributions of Estonia, 

Luxembourg or  Hungary. Estonia provided no data for  2011 -2014, Hungary for 2013 -2014 and Luxembourg for 2014.  
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in EU emissions sav ings thanks to renewables was more significant around 2011 and in the 

electricity sector.  

Table 6 . YtY change in EU emissions savings thanks to renewable RES -E, RES-HC and RES -T (Mt CO2-eq. )  

 
Source: JRC renewable energy database, 2017  

Table 7  shows how deploying renewables has helped: (i) reduce total emissions; (ii) reduce energy 
and transport emissions; (iii) reduce emissions from power and heat; (iv) reduce transport 
emissions.  

Table 7 . Emissions reduction in the EU through the use of renewables, 2009 -2015  

 
Source: EEA [4] and JRC renewable energy database, 2017  

Without the current deployment of renewable s,  EU emissions would have be en 8.7  % higher in 
2009 , 13.8 % higher in 2014  and 14.4  % higher in 2015. Emissions  reduction s in the energy 
sector (including transport) through  the use  of renewable s ranged from 11  % in 2009 to 17.6 % in 

2014 and 1 8.3  % in 2015. Over the same period , the largest reduction through the use  of 
renewable s in electricity and heating/cooling was experienced in emission s from power and heat, 
from 26.5  % in 2009 to 38.5 % in 2014 and 40.2  % in 2015. Transport emissions saw the lowest 

contribution of renewable s in this sector during the period under consideration : 2.6  % in 200 9, 3.5 
% in 2014  and 3.3  % in 2015.  

8 .1 Saving greenhouse emissions in the electricity sector  

The e lectricity sector was the main contributor to overall  emission s savings through the use of 
renewable s in the EU. In 2009, these savings accounted for 53  % (243 Mt CO2-eq. ) of total 
emission s savings attributable to the use of renewable s in the EU. By  2014, the figure ha d risen  to 
65.1  % (451  Mt CO2-eq. ). Emission s savings thanks to electricity  generated from renewable 
sources rose  from 0.5  t CO2-eq. /capita in 2009 to 0.9 t CO2-eq. /capita in 2014. Figure 2 5 

illustrates the trend in  emissions savings in the EU through  the use of renewable s in the electricity 
sector between 2009  and 2014 and estimated emission s savings in this sector in  2015.  

 

Figure 25 . Trends in emissions savings in the EU thanks to RES -E in EU (left) ïChange relative to 2009 (right)  

 
Source: JRC renewable energy database, 2017  
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As Figure 25  shows, emission s savings in the EU attributable to the use of  renewab le electricity 

rose by 90  % (216  Mt CO2-eq. )  over  2009 -2014. This trend replicated the upward trend in the 
deployment of renewable electricity sources in the EU, but the increase was much faster.  

Estimated emission s savings in this sector through  the use of electricity from renewables were  49 5 

Mt CO2-eq.  ï twice the savings achieved by  2009.  

Figure 26  shows how  emission s savings have changed from year to year owing  to the use of  
renewable s to generate  electricity. The biggest  change (2010 -2011 )  came about because a variety 
of  RES technologies (wind , photovoltaic , etc) were deployed faster at that time . 

 

Figure 26 . Year - to -year change in EU emissions savings through RES use in e lectricity generation, 2009 -2015  

 
 

8 .2 Saving greenhouse emissions in the heating/cooling sector  

In 2009, the heating/ cooling  sector accounted for 41.6  % of total emission s savings  (190 Mt CO2-

eq. ) . By 2014 the  absolute figure had risen  to 2 15 Mt CO2-eq. ,  even though the  sector's share of 
the total had  fallen  to 30.4  %. Emission s savings per capita remained almost unchanged at 0.4 t 
CO2-eq. /capita throughout this period.  

Figure 27  shows how emissions savings from the use of renewable energy sources  in the EU 
heating/ cooling  sector changed between 20 09  and 2014 and estimated savings for 2015.  

 
Figure 27 .Trend of GHG emission savings due to RES -HC (left) ïChange relative to 2009 (right)  

 
Source: JRC renewable energy database, 2017  

 

As shown above, savings thanks to RES d eployment  in the EU heating/ cooling s ector over 2009 -
2014 rose by 13.2 % (19 .9 Mt CO2-eq. ). This trend replicated the trend in deploying renewable 
energy sources in the EU heating/cooling sector, but the increase was slower by a margin of 
almost 2. Estimated emissi ons savings in this sector throug h the use of renewables wer e 22 5 Mt 
CO2-eq. , or 18.6  % higher than savings in 2009.  

Figure 28  shows how  emission s savings have changed from year to year owing  to the use of  
renewable s to heat production . These savings have seen the largest increase around 2010.  
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Figure 28 .  Year - to -year change in EU emissions savings through RES use in heat production , 2009 -2015  

 

8 .3 Saving greenhouse emissions in the transport sector  38  

The absolute level of GHG emission savings due to the biofuels use in transport sector increased 
from 24.4 Mt CO2-eq.  in 2009 to 32.3  Mt CO2-eq.  in 2014. The proportion of GHG emission savings 
in this sector rose from 5.3  % in 2009 to 5.7  % in 2010 and the n fell back to 4.5% in 2014. The 
GHG emission savings due to the biofuels used in this sector increased from 50  kg CO2-eq. /capita 
in 2009 to 60 kg CO2-eq. /capita in 2014.  

Figure 29  illustrates the trend of development of GHG emissions savings from the use of biofuels 
sector in the EU during period 2009 -2014 and the estimated GHG emission savings in this sector 
for year 2015.  

Figure 29 . Trend of GH G emission savings due to Biofuels  (left) ïChange relative to 2009 (right)  

 
Source: JRC renewable energy database, 2017  

As shown in this figure GHG emission savings due to biofuels use i n transport sector resulted 
32.4 % (+7 .5  Mt CO2-eq. ) higher in 2014 compared with 2009. This trend developed differently 
from the trend of biofuels in tran sport sector. It saws the fastest deployment around 2010. The 
pro xy for 2015 is estimated at 31.1  Mt CO2-eq., or 27.6 % over the level in 2009.  

 

                                           
( 38 )  Due to the requirements of Article 17 of the RED relating to sustainability criteria for biofuels and bioliquids, some 

Member States did not report on the use in transport of biofuels that did not fulfil the criteria. It is not clear from the 

three sets of  progress reports whether all biofuels were taken into account when calculating the GHG emission savings 

from this sector.  
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9 . Role of EU countries in EU gr eenhouse emissions savings 

through the use of renewables  

We set out below a summary of the Member Statesô contribution to the total GHG emission saving 
for 2009 -2015  due to renewable energy use in three sectors: electricity, heating/cooling and 

transport.  

Germany reported the largest GHG emission savings due to the use of renewable energy , at 154 
Mt CO2-eq.  in 2014 estimated at 156 Mt CO2-eq.  in 2015. Italy was the second Member State to 
have saved more GHG emissions through the role of renewable energy, at  85 Mt CO2-eq.  in 2014 
estimated at 89 Mt CO2-eq.  in 2015.  

The five best performing Member States with the highest additional GHG emission savings due to 

renewable energy use between 2009 and 2014 were Germany (+47 Mt CO2-eq. ), France (+40.6 
Mt CO2-eq. ), the United Kingdom (+33.3 Mt CO2-eq. ), Italy (+30 Mt CO2-eq. ) and Romania (+18.5 
Mt CO2-eq. ). These five accounted for more than 72  % of the additional GHG emission savings in 
the EU in 2009 -20 14.   

The fastest growth in GHG emission savings between 2009 an d 2014 took place in Malta, which 
recorded a compound annual growth rate (CAGR) of 50.8  %. However, the absolute value of 
Maltaôs savings was very marginal . Slovenia recorded the second highest CAGR of 29.6  %, followed 

by the United Kingdom  with 26  %, Fran ce with 12  % and Belgium with 11.2%.  

In 2014 , Finland had the highest GHG emis sion savings per capita with 7.9  Mt CO2-eq. /capi ta, 
followed by Austria with 3.3  Mt CO2-eq. /capita, Denmark with 3.1  Mt CO2-eq. /capita, Slovenia with 
3 Mt CO2-eq. /capita and Latvia with 2.7  Mt CO2-eq. /capita.   

During period 2009 -2014 the use of renewable energy  resulted in lower additional savings of GHG 
emissions in three Member States: Hungary, Lithuania, Austria and Slovakia. The picture for the 
change in renewable energy c onsumption from 2009 to 2014 was slightly different. This is because 

almost all Member States increased their consumption of renewable energy during this period, 
except Portugal.  

More than two thirds of total GHG emission savings in the EU in 2014 came fr om renewable 
energy growth in six Member States: Germany  (22.3%) , Italy  (12.3%) , Fr ance (11.9%), Spain 
(8%), Romania (6.5%) and United Kingdom  (6.4%) .  

GHG emission savings from the use of renewable electricity  was led by Germany with 111 Mt 

CO2-eq.  in 201 4, estimated at 118 Mt CO2-eq.  in 2015. Italy followed with 63.8 Mt CO2-eq.  in 2014 
together with France ( 56.4 Mt CO2-eq. ), UK (41.5  Mt CO2-eq. ) and Spain ( 40.8  Mt CO2-eq. ) . 
Together they accounted for almost 69  % of the total GHG emission savings from the  consumption 
of renewable electricity.  

Slovenia  had  the fastest increase in GHG emission saved in electricity sector during period 2009 -
2014 , with a CAGR of 280  %, but its contribution in absolute values remained very marginal . 
Malta, Cyprus and France experienced the other four fastest increases during this period 

respectively with a CAGR of 121%, 48% and 45.7%. In per capita terms, Finland  had in 2014 the 
highest savings of GHG  emissions in electricity sector , recording a figur e of 3.1  Mt CO2-eq. . It was 
followed by Slovenia  with 2.3  t CO2-eq. /capita, Austria with 1.96  t CO2-eq. /capita and Denmark 
with 1.8  t CO2-eq. /capita.  

The largest GHG emissions saver s due to the use of renewable energy in heating/cooling  sector 
in 2014 were  Germany with 38  Mt CO2-eq. , estimated at 34 Mt CO2-eq.  in 2015. Finland followed 
with 25  Mt CO2-eq.  together with  France (19.9 Mt CO2-eq. ) , Italy (19.1  Mt CO2-eq. ), and Poland 

(18  Mt CO2-eq. ). Their contribution accounted for 58.4  % of the total GHG emission saving from 
the use of renewable energy in heating/cooling . In this sector , six  Member States reported lower 
GHG emissi on savings between 2009 and 2014 : Ireland, Spain, France, Lithuania, Austria and 
Slovakia . 

Due to Franceôs use of two different methodolog ies in its two progress reports, its  GHG emission 
savings due to renewable energy use on heating/cooling  in 2009 -20 10 were almost double its GHG 

emission savings for 2011 -20 12. France actually recorded a slight slowdown in rene wable energy 
consumption on heating/cooling  in 2011 compared with 2010, as the figure almost ret urned to its 
2009 level. In 2014 , the use of renewable energy in heating/cooling sector in France increased and 
the GHG emission savings followed the same trend . 

Germany  had the highest additional GHG emission savings in heating/cooling  between 2009 and 
2014, with 5.0  Mt CO2-eq. , followed by Finland  with 4.6  Mt CO2-eq. . Malta had the fastest increase 
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between 2009 and 201 4, recording a CAGR of 38.2  %. Belgium repo rted the second fastest 

increase in savings of GHG  in heating/cooling sector, with a CAGR of 11.5  %. In per capita terms, 
Finland recorded the highest GHG emission savings due to renewable heat with 4.6  t CO2-
eq. /capita  followed by Latvia with 2.25 t CO2-eq. /capita.   

France had the highest GHG emission savings (6.16 Mt CO2-eq. )  due to renewable energy use in 
transport sector , followed by Germany with 5  Mt CO2-eq. , United Kingdom with 2.9 Mt CO2-eq. , 
Poland with 2.7 Mt CO2-eq.  and Sweden with 2.3 Mt CO2-eq. . 

Five Member States (Belgium, Spain, France, Hungary and Slovenia) produced lower savings of 
GHG emissions from renewable energy use in transport between 2009 and 2014. Austria had the 
highest additional savings of GHG emissions due to the use of biofue ls between 2009 and 2014 
with +1.9 Mt CO2-eq. , followed by Sweden with +1.5 Mt CO2-eq. , United Kingdom with +1.1 Mt 

CO2-eq. , Romania with +1.0 Mt CO2-eq.  and Denmark with +0.7 Mt CO2-eq. . Bulgaria and Malta 
had the highest positive CAGRs between 2009 and 2014, recording figures of 54.6  % and 39.3  % 
respectively. Luxembourg had the highest savings in per capita terms, with 0.3 t CO2-eq. /capita, 
followed by Sweden (0.24 t CO2-eq. /capita), Austria (0.23 t CO2-eq. /capita) and Denmark (0.12 t 
CO2-eq. /capita).  

Figure 30 . Estimated GHG emission savin gs in the EU Member States, 2015  
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9 .1 Belgium  

9 .1.1 GHG emissions: trends & projections  

In 2015, Belgium emitted 97  Mt CO 2, a fall of 16.4  % (or 19  Mt CO 2) in comparison with its CO 2 
emissions in 1990. In the same year, GHG emissions covered by ESD reached 73  Mt CO 2-eq., 

3.1  % (2.3  Mt CO 2-eq.) below the ESD target
39

. Total GHG emissions in Belgium were almost 

122  Mt CO 2-eq. in 2015, or 18  % below the 1990 figure. Under the EUCO27 scena rio, by 2020 and 
2030 the GHG emissions in Belgium are projected to fall below the 1990 level by 25  % and 30  % 
respectively.  

Figure 31  illustrates (i) the overall trend in GHG emissions in Belgium over 1990 -2015; (ii) the 
projected GHG emissions under the EUCO27 scenario until 2030; (iii) the relative changes in GHG 
emissions as compared with 1990; (iv) the relative changes in ESD GHG emissions as compared 

with 2005, the base year
40

; and (v) the 2020 and 2030 ESD targets.  

Figure 31 . GHG emissions in BE, (1990 -2015), targets and projections ð Relative change vs 1990  

 

Energy - related GHG emissions have remained the main source of total GHG emissions in Belgium 
since 1990. They totalled 59.8 Mt CO2-eq.  in 2015, having decreased by almos t 28  % since 1990. 
GHG emissions from the transport sector reached 30.7 Mt CO 2-eq. in 2015, 32.5  % higher than 
the 1990 figure, making it the second largest source of GHG emissions.  

Figure 32 . GHG emissions in BE broken down by source, 1990 (left) ð 2015 (right)  

 

Some sectors in Belgium, such as energy and waste management, did not see a fall in their GHG 
emissions until after 1998. Only GHG emissions from agriculture decreased immediately aft er 

1990. Even then, the 18.3  % decline in emissions from that sector between 1990 and 2015 kept 
its relative share unchanged. The decrease in emissions from industrial processes and product use 
only began after 2005. In 2015 their absolute contribution amo unted to 19.5 Mt CO 2-eq., a lower 
share than in 1990. GHG emissions from public power and heat production also began to fall after 
2005. In 2015, they came to 16.4 Mt CO 2-eq., or 27.4  % of energy - related GHG emissions in that 

                                           
( 39 )  Belgiumôs ESD GHG emissions target for 2015 was 75.32 Mt CO2-eq.  The target for 2020 is set to 67.68 Mt CO 2-eq.  

( 40 )  For all EU co untries ESD GHG emissions are indexed against the 2005 base year as sourced by [4].  
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year. The fall in emissions fr om waste management began after 1998. These emissions decreased 

by more than 63  % (or 2.7 Mt CO 2-eq.) compared with 1990, to stand at 1.6 Mt CO2-eq.  

Figure 33 . Changes of GHG emissions from sectors relative to 1990 ð BE 

 
 

9 .1.2 GHG emissions savings: role of renewables  

Overall GHG emissions savings in Belgium from the use of renewable energy in three sectors ð 

electricity, heating/cooling , and transport ð rose sharply, by 90  % (or 5.4  Mt CO 2- eq.) over 2009 -
2014, reaching 11.4  Mt CO2-eq. In per capita terms GHG emissions almost doubled, from 0.56  to 
1 t CO 2-eq.  

Figure  34  illustrates the trend in GHG emissions savings from renewable energy use in Belgium 
over 2009 -2014 and the estimated GHG emissions savings for 2015.  

Figure 34 . Trend in GHG emissions savings from RES in BE (left) ð Change relative to 2009 (right)  

 

Renewable electricity was the main contributor to overall GHG emissions savings in Belgium 
between 2009 and 2014, increasing from 53.7  % to 58.6  %. This contribution increased further to 
62.5  % in 2015. The contribution of renewable energy in the heating/c ooling  sector remained 
almost unchanged, at just over 35  %. The contribution from savings from biofuels in the transport 
sector almost halved in 2014 compared with 2009, from 10.9  % to 5.7  %. It fell by two thirds in 
2015, to 3.2  %.  
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Figure 35 . Breakdown of GHG savings from renewables in BE, 2009 -2014 and 2015 (proxy)  

 

Table 8  shows how the deployment of renewable energy in Belgium during the period 2009 -2015 
has helped the country to curb: (i) its total GHG emissions; (ii) its GHG emissions from energy and 
transport; (iii) its GHG emissions from power and heat; and (iv) its GH G emissions from transport.  

Table 8 . Emissions reduction in BE through the use of renewables, 2009 -2014 and 2015 (proxy)

 

Without the current deployment of renewable energy, GHG emissions in Belgium would have been 

4.4  % higher in 2 009 and 8.8  % higher in 2014. The reduction in GHG emissions in the energy 
sector (including transport) from the deployment of renewable energy rose from 6  % in 2009 to 
12.2  % in 2014. Over the same period emissions from power and heat recorded the largest  falls 
from the deployment of renewables in the electricity and heating/cooling  sectors, from 20.4  % in 
2009 to 40.9  % in 2014. The contribution of biofuels to the reduction of GHG emissions from 
transport remained marginal, at almost 2.5  % in 2009 and 201 4 alike.  

9 .1.3 Fossil fuel displacement: role of renewables  

The features of the energy mix in Belgium include a higher share of petroleum products and gas 
and a lower share of solid fuels and renewables. In 2015 more than 76  % of Belgiumôs gross 
inland consumption of energy was met by fossil fuels. Belgium is an im port -dependent country; in 
2015 it recorded its highest dependency rate since 1990, at 84.3  %. The role of renewables 
became more prevalent around 2005 and by 2015 it had achieved the fastest expansion, at 

214  %. This served to displace fossil fuels ð by a s much as 3  Mtoe in 2015
41

. Forty - three per cent 

(1.3  Mtoe) of this displacement took place in the electricity sector; the main fossil fuel displaced 
was hard coal.  

Figure 36 . Breakdown of gross inland consumption in Belgium, 2015 ( left) ð trend over 1990 -2015 (right)  

 

                                           
( 41 )  The calculation freezes the contribution of renewables at its 1990 level.  
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9 .2 Bulgaria  

9 .2.1 GHG emissions: trends & projections  

In 2015, Bulgaria emitted 53.4 Mt CO 2, a fall of 34.4  % (or 28 Mt CO 2) in comparison with its CO 2 
emissions in 1990. In the same year, GHG emissions covered by the ESD scheme reached 23.3 Mt 

CO2-eq., 15  % (4.2 Mt CO 2-eq.) below the ESD target
42

. Total GHG emissions in Bulgaria 

reached 62 Mt CO 2-eq. in 2015, or 40.6  % below the 1990 figure. Under the EU CO27 scenario, by 
2020 and 2030 the GHG emissions in Bulgaria are projected to fall below the 1990 level by 54  % 
and 64  % respectively.  

Figure 37  illustrates (i) the overall trend in GHG emissions in Bulgaria over 1990 -2015; (ii) the 
projected GHG emission s under the EUCO27 scenario until 2030; (iii) the relative changes in GHG 
emissions as compared with 1990; (iv) the relative changes in ESD GHG emissions as compared 
with 2005, the base year; and (v) the 2020 and 2030 ESD targets.  

Figure 37 . GHG emissions in BG, (1990 -2015), targets and projections ð Relative change vs 1990  

 

Energy - related GHG emissions have remained the main source of total GHG emissions in Bulgaria 
since 1990. They totalled 36.3 Mt CO 2-eq. in 20 15, having decreased by 45.8  % since 1990. GHG 
emissions from the transport sector reached 9.4 Mt CO 2-eq. in 2015, 42.2  % higher than the 1990 
figure, making it the second largest source of GHG emissions.  

Figure 38 . GHG emissions i n BG broken down by source, 1990 (left) ð 2015 (right)  

 

All sectors in Bulgaria saw their GHG emissions fall immediately after 1990. The increase in GHG 
emissions from transport only began after 2004. The largest fall of GHG emissions since 1990 was 
experienced in the agriculture sector. In 2015 their absolute contribution came to 5.9 Mt CO 2-eq., 

a fall of 51  % compared with the 1990 figure. GHG emissions from industrial processes and 
product use came to 5.7 Mt CO 2-eq. in 2015, from 10 Mt CO 2-eq. in 1 990. GHG emissions from 
public power and heat production came to 29 Mt CO 2-eq. in 2015, 23  % below their 1990 level. In 
the same year these emissions covered more than 80  % of Bulgarian energy - related GHG 

                                           
( 42 )  Bulgaria ESD GHG emissions target for 2015 was 27.47 Mt CO 2 eq. The target for 2020 is s et to 28.8 Mt CO 2-eq.  


