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ENER 28 Share of Renewable Energy in Final Energy Consumption
Key message

In 2007, the share of renewable energy in final energy consumption (with normalised hydro) in the EU-27 was 10.0 % (up from 6.7 % in 1993), representing half of the 20 % target set in the new EU directive on renewable energy for 2020. Renewable energies represented in 2007, 11.6% of total final heat consumption (up from 7.6% in 1993), 16.3% of electricity consumption (up from 12.8% in 1993) and 2.6% of transport fuels consumption. In the EEA countries, the share of renewable energy in total gross final energy consumption was 11.3% in 2007. 
Rationale

Electricity and heat produced from renewable energy sources are generally considered more environmentally benign than other sources[image: image1.emf]0%
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. Replacing part of the traditional transport fuels with biofuels could also have a positive environmental impact (e.g. reduced life-cycle GHG emissions), depending on which biomass is used, how and where it is grown and which transformation technology is used. An increased share of renewable energy sources in final energy consumption will help to reduce environmental pressures resulting from energy production, such as greenhouse gas emissions and air pollution, as well as diminish dependency on imported fossil fuels. 
This indicator is closely linked with ENER 29, renewables in gross inland energy consumption. 

Key policy question: how rapidly are renewable technologies being implemented in Europe? 

Key assessment: penetration of renewable energy in final energy consumption
The overall share of renewable energy in the final energy consumption includes consumption of electricity and heat from renewable energy sources as well as biofuels consumption. 

· The share of renewable energy in final energy consumption in the EU-27 increased from 6.7 % in 1993 to 10.0 % in 2007(see Figure 1). In EU-27 countries, the largest growth from 1993 to 2007 can be observed in Eastern Europe and Scandinavia, the frontrunners being Estonia (12.0 %) and Denmark (10.3 %). A decline in the share of renewables in gross final energy consumption in this period was observed in Portugal, France and Greece. In these countries, absolute consumption of renewables increased from 1990 to 2007, but at a less rapid rate than total energy consumption which explains the declining share of renewables in total final energy consumption.  

· The share of renewable energy in final energy consumption across all EEA countries in 2007 was 11.3 %. The higher number for the whole EEA is caused by the high share of renewables in Norway and Iceland, with 59.4 % and 53.6 % respectively. 

· Between 1993 and 2007, the average annual growth rate of the share of renewables in final energy consumption in EU-27 was 3.5 % while the total increase in renewable consumption was 61.3 %. 
Specific policy question: how rapidly are renewable energies being consumed in electricity, heat and transport sectors? 

Specific assessments: renewable electricity, renewable heat, renewable transport fuels 
· In 2007, renewable electricity (with normalised hydropower) accounted for 40.0 % of renewable energy consumption in EU-27, share that has remained largely constant since 1993. In total, renewable electricity consumption increased by 61.4 % since 1993, with an average annual growth rate of 3.5 %. The largest average annual growth rates were seen in Hungary (15.7 %), Denmark (13.9 %) and the Netherlands (13.4 %). The largest portion of renewable electricity in EU-27 is generated from hydropower, although its share is slowly declining from 92.2 % in 1993 to 60.7 % in 2007. The average annual growth rate over the period 1993-2007 was 0.5 %
. Other renewables also showed a strong increase between 1993 and 2007, with an average annual growth of 16.3 %. In 2007, 47.2 % of non-hydro renewable electricity was generated from biomass and 48.4 % from wind. The largest average annual growth rates of non-hydro renewable electricity between 1993 and 2007 were observed in Ireland (42.3 %), Hungary (25.3 %) and Germany (23.4 %). In the case of Ireland and Hungary, the high rate is explained by the fact that both countries had very low shares in 1993. 
· Between 1993 and 2007, renewable heat consumption increased by 33.3 %, at an average annual rate of 2.1 %. In 2007, the biomass-derived residual heat from large CHP and heat plants accounted for 6.5 % of the total final renewable energy consumption, representing an almost threefold increase since 1993. The main producers of biomass-derived heat are the Sweden (34%), Finland (16.9%), Germany (14.7%) and Denmark (12.3%), which together accounted for 77.9 % of the total biomass use for heat production in CHP and heat plants in 2007. Heat consumption from other renewable sources such as solar, geothermal sources, waste and biomass
 represented 46.8 % of final renewable energy consumption in 2007. 
· In 2007, the share of biofuels in transportation fuels consumed remained modest at 2.6 % in EU-27. This is well below the proposed target of 10 % in 2020
, but nevertheless represents a steep increase compared to year 2000, when the share was approximately 0.24% of all transport fuels. In 2007, Germany had the largest share of biofuels in total consumption of transportation fuels, amounting to 8.4%. Roughly half of the EU-27 countries have a share of less than 1 % but steep increases occurred particularly between 2006 and 2007. Germany is by far the largest consumer of biofuels, accounting for 50.7 % of total biofuel consumption in the EU-27, followed by France with 18.7 %. However, recent policy developments such as reduced tax exemptions for biofuels and introduction of a quota system with a level lower than expected are likely to temper further development of biofuels in Germany, in the near future. (see also CSI 037)
Specific policy question: what are the observed trends in renewable heat consumption in sectors (industry, households, services, etc)? 

Specific assessment: renewable heat consumption in industry, households and service sectors
· Between 1993 and 2007, in EU-27 renewable heat consumption increased by 46.9% in the industry sector and by 27.3 % in other sectors (households, services, etc). Sweden and Finland are large industrial renewable heat consumers, accounting for 39.8% of total EU-27 industrial consumption of renewable heat. Due to the presence of large wood industries (pulp and paper), both countries have a large feedstock of black liquor which is used to produce industrial heat. France, Turkey and Germany are amongst the countries with highest consumption of renewable heat in other sectors (households, services, etc). Romania, the Czech Republic and Germany contributed most to the absolute growth in consumption of renewable heat in the others sectors. Turkey showed a large decline in use of renewables for heat production (-18.3 %) between 1993 and 2007. This is due in part to a transition of wood fuelled domestic heating systems to other types of heating systems. 
Fig. 1: Share of renewable energy to final energy consumption, 1993-2007
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Data source: EEA, Eurostat
Policy targets
In 2009 the European Commission adopted a new directive on renewable energy (2009/28/EC). The new Directive on renewable energy sets an ambitious target for the EU-27 of 20% share of energy from renewable sources in final energy consumption by 2020 and a 10% share of renewable energy in the transport sector (in each Member State). 
Fig. 2: Share of Renewable Energy to Final Energy Consumption with normalised for hydro, EU27
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Data source: EEA, Eurostat

Note: The 2020 targets are formulated by the European Commission in 2009/28/EC
According to a recent progress report of the EC (EU, 2009b), progress in deploying renewable energy has been made across the EU in recent years, with some Member States as front runners: Belgium, Greece, Hungary, Ireland, Portugal, Italy, Netherlands and Slovakia. Further growth to achieve the 20% target will depend on further fine-tuning of existing policy frameworks, improve market conditions for grid access of renewable sources, fully implement a guarantee of origin system to allow further development of renewable consumer market. In addition, a better, more integrated planning would be required to ensure not only high efficiency of investment and accelerated pace of development but also that the penetration of these sources takes place in a manner that would minimize the environmental impact within and outside the European Union.  
Countries like Austria, Bulgaria, Germany and Lithuania appear to be on track concerning the penetration of renewable energy in the transport sector but reaching the target of 10 % by 2020, given the fact that in 2007 the share was only 2.6 %, will prove a complex task given that environmental sustainability criteria for biofuels, will have to be observed in a rigorous manner. 
Indicator rationale

Environmental context

The share of electricity consumption from renewable energy sources provides a broad indication of progress towards reducing the environmental impact of electricity consumption on the environment as renewable electricity is generally considered to have lower life-cycle environmental impact per unit of electricity produced than fossil-fuelled power plants (link with the EEA LCA analysis). Increasing the share of renewables in electricity consumption will help the EU to reduce the GHG emissions from power generation but the overall impact will depend on which generation sources are being replaced in the energy system.

Emissions of air pollutants are also generally lower for renewable electricity production than for electricity produced from fossil fuels. The exception to this is the incineration of Municipal and Solid Waste (MSW), which due to high costs of separation, usually involves the combustion of some mixed wastes including materials contaminated with heavy metals. Emissions to the atmosphere from MSW incineration are subject to stringent regulations including tight controls on emissions of cadmium, mercury, and other such substances. 

The exploitation of renewable energy sources may have negative impacts on landscapes, habitats and ecosystems, although many impacts can be minimised through careful site selection. Hydropower schemes in particular can have adverse impacts including flooding, disruption of ecosystems and hydrology, and socio-economic impacts if resettlement is required (for large hydro). Some solar photovoltaic schemes require relatively large quantities of heavy metals in their construction and geothermal energy can release pollutant gases carried by hot fluids if not properly controlled. Wind turbines can have visual impacts on the areas in which they are sited. Some types of biomass and biofuel crops have considerable land, water and agricultural input requirements such as fertilisers and pesticides.

Policy context 
· Council adopted on 6 April 2009 the climate-energy legislative package containing measures to fight climate change and promote renewable energy. This package is designed to achieve the EU's overall environmental target of a 20 % reduction in greenhouse gases and a 20 % share of renewable energy in the EU's total energy consumption by 2020.The climate action and renewable energy (CARE) package includes the following main policy documents 
Directive 2009/29/ec of the European parliament and of the Council amending directive 2003/87/ec so as to improve and extend the greenhouse gas emission allowance trading scheme of the community

Directive 2009/31/ec of the European parliament and of the Council on the geological storage of carbon dioxide 
Directive 2009/28/ec of the European parliament and of the Council on the promotion of the use of energy from renewable sources 
Community guidelines on state aid for environmental protection (2008/c 82/01)
Directive 2008/101/ec of the European parliament and of the Council amending directive 2003/87/ec so as to include aviation activities in the scheme for greenhouse gas Emission allowance trading within the community
Regulation (ec) no 443/2009 of the European parliament and of the Council setting emission performance standards for new passenger cars as part of the community’s integrated approach to reduce CO2 emissions from light-duty vehicles
· Directive on Waste; Directive 2006/12/EC

it requires all EU Member States to take the necessary measures to ensure that waste is treated and disposed of correctly, sets targets for re-use and recycling, and requires Member States to draw up binding national programmes for waste prevention.

· Second Strategic Energy Review; COM(2008) 781 final

Strategic review on short, medium and long term targets on EU energy security.

· The European Strategic Energy Technology Plan; COM(2007) 723
It focuses on bringing new renewable energy technologies to market competitiveness.
For the transport sector (see CSI 037) 
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Meta data

Technical information

1. Data source:
Eurostat, http://ec.europa.eu/eurostat/


2. Description of data/Indicator definition: 
Final Renewable Energy Consumption is the amount of renewable energy consumed in the member states with actual and normalised (15-year weighted average) hydro power generation and the share in the total final energy consumption. The final renewable energy consumption is composed of renewable energy for heat, renewable energy for electricity and the use of biofuels in transport. The electricity production of hydro power is calculated both as actual production and normalised production over a 15-year weighted average.
The indicator is developed for measuring the contribution to the 2020 objectives on renewable energy for the EU-27. The proposal COM(2008) 19 aims to establish an overall EU binding target of a 20 % share of renewable energy sources in energy consumption, as well as binding national targets by 2020 in line with the overall target.
3. Geographical coverage:
The Agency had 32 member countries at the time of writing of this fact sheet. These are the 27 European Union Member States and Turkey, plus Iceland, Norway, Liechtenstein and Switzerland. No 2007 data for Iceland, 2006 data is used. No data was available for Malta and Liechtenstein. The weighted average load factor for hydro cannot be determined for Cyprus and Malta (all years, no production/capacity), Estonia (1992-2000, no production/capacity).
4. Temporal coverage: 1990-2007, normalised hydro is calculated over a 15-year average (1993-2007).
5. Methodology and frequency of data collection: Data collected annually.
Eurostat definitions for energy statistics http://circa.europa.eu/irc/dsis/coded/info/data/coded/en/Theme9.htm
Eurostat metadata for energy statistics http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/EN/nrg_base.htm
6. Methodology of data manipulation:
The share of renewable energy as a percentage of final energy consumption. The coding used (in the Eurostat database) and specific components of the indicator are:
A. Final energy consumption 101700 (0000 all products), ktoe
B. Final energy consumption - Industry 101800 (0000 all products), ktoe
C. Final energy consumption - Households/Services 102000 (0000 all products), ktoe
D. Consumption - Electricity generation sector 101301 (6000 electrical energy), ktoe
E. Distribution losses 101400 (6000 electrical energy), ktoe
F. Final energy consumption - Industry 101800 (6000 electrical energy), ktoe
G. Final energy consumption - Households/Services 102000 (6000 electrical energy), ktoe
H. Gross inland consumption 100900 (6000 electrical energy), GWh
I. Total gross electricity generation 107000 (6000 electrical energy), GWh
J. Gross electricity generation - Geothermal power plants 107002 (6000 electrical energy), GWh
K. Gross electricity generation - Wind turbines 107005 (6000 electrical energy), GWh
L. Gross electricity generation - Biomass-fired power stations 107011 (6000 electrical energy), GWh
M. Gross production from photovoltaic systems 107023 (6000 electrical energy), GWh
N. Consumption - Electricity generation sector 101301 (5200 derived heat), ktoe
O. Distribution losses 101400 (5200 derived heat), ktoe
P. Origin : Biomass 109300 (5200 derived heat), ktoe
Q. Final energy consumption - Transport 101900 (3230 motor spirit), ktoe
R. Final energy consumption - Transport 101900 (3260 gas / diesel oil), ktoe
S. Final energy consumption - Industry 101800 (5500 renewable energies), ktoe
T. Final energy consumption - Households/Services 102000 (5500 renewable energies), ktoe
U. Primary production 100100 (5510 hydro power), ktoe
V. Primary production 100100 (5510 hydro power), GWh
W. Final energy consumption - Transport 101900 (5545 biofuels), ktoe
X. Net installed capacity - Hydro power stations 117605 (6000 electrical energy), MW
Y. Net installed capacity - Pumped storage plants 117607 (6000 electrical energy), MW

Heat:
i. Share of RE for heat in Industry: S / (B – F)
ii. Share of RE for heating in Households, Services, etc.: T / (C – G)
iii. Total consumption in Industry and Other Sectors: B + C
iv. Total Electricity consumption in Industry and Households: F + G
v. Total RE input for heat in industry and Other Sectors: S + T
vi. Share of renewables to total final heat needs: (v + P) / (iii – iv)

Electricity:
vii. Hydro installed capacity excluding pumping in MW: X – Y
viii. Hydro weighted average load factor, last 15 years: SUM ((U / vii) * (vii / (SUM last 15 years X – SUM last 15 years Y)))
ix. Normalised hydro generation (excluding pumping): vii * viii
x. Total Gross electricity consumption: (I + H) * 3.6 / 41.868
xi. Electricity generation from RE with actual hydro generation: (V + J + K + L + M) * 3.6 / 41.868
xii. Electricity generation from RE without hydro generation: (J + K + L + M) * 3.6 / 41.868
xiii. Electricity generation from RE with normalised hydro generation: ix + xii
xiv. RE-e to total gross electricity consumption: xi / x
xv. RE-e with normalised hydro (15 year average load factor): xiii / x

Biofuels:
xvi. Total final consumption of petrol and diesel for transport: Q + R
xvii. Share of biofuels in petrol and diesel consumption for road transport: W / xvi

Overall Target:
xviii. Share of RE to Final Energy Consumption: (v + P + xi + W) / (A + E +O + D + N)
xix. Share of RE to FEC with normalised for hydro: (v + P + xiii + W) / (A + E + O + D + N)

Qualitative information

7. Strengths and weaknesses (at data level)
Data have been traditionally compiled by Eurostat through the annual Joint Questionnaires, shared by Eurostat and the International Energy Agency, following a well established and harmonised methodology. Methodological information on the annual Joint Questionnaires and data compilation can be found in Eurostat's web page for metadata on energy statistics. http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/EN/nrg_quant_sm1.htm  See also information related to the Energy Statistics Regulation http://www.europarl.europa.eu/oeil/file.jsp?id=5431232
8. Reliability, accuracy, robustness, uncertainty (at data level): 

Indicator uncertainty (historic data):
Biomass and wastes, as defined by Eurostat, cover organic, non-fossil material of biological origin, which may be used for heat production or electricity generation. They comprise wood and wood waste, biogas, municipal solid waste (MSW) and biofuels. MSW comprises biodegradable and non-biodegradable wastes produced by different sectors. Non-biodegradable municipal and solid wastes are not considered to be renewable, but current data availability does not allow the non-biodegradable content of wastes to be identified separately, except for industry.
The electricity produced as a result from hydropower storage systems is not classified as a renewable source of energy in terms of electricity production, but is part of the gross electricity consumption in a country. The hydro generation is calculated as actual generation and normalised generation. Normalised generation is calculated using the weighted average load factor over the last 15 years.
The indicator measures the relative consumption of energy from renewable sources in total energy consumption for a particular country. The share of renewable energy could increase even if the actual energy consumption from renewable sources falls. Similarly, the share could fall despite an increase in energy consumption from renewable sources. CO2 emissions depend not on the share of renewables but on the total amount of energy consumed from fossil sources. Therefore, from an environmental point of view, attaining the 2020 target for the share of renewable energy does not necessarily imply that CO2 emissions from energy consumption will fall.
Electricity consumption within the national territory includes imports of electricity from neighbouring countries. It also excludes the electricity produced nationally but exported abroad. In some countries the contribution of electricity trade to total electricity consumption and the changes observed from year to year need to be looked at carefully when analysing trends in renewable electricity. Impacts on the (national) environment are also affected since emissions are accounted where the electricity is produced whereas consumption is accounted where the electricity is consumed.
It should also be noted that electricity consumption in 1990 for Germany refers only to the western part.
9. Overall scoring – historic data (1 = no major problems, 3 = major reservations):


Relevance: 1

Accuracy: 1

Comparability over time: 1

Comparability over space: 1
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� The method used here for calculating the contribution of hydropower differs from that employed in ENER 30. Here, differences in rainfall are compensated by using a weighted average load factor for the past 15 years instead of the actual production that is used in ENER 30.


� Includes residual heat from power plants and industry that can be attributed to the use of biomass and excludes residual heat from biomass-based large CHP and heat plants





� The target of 10% applies to each of the Member Statse but the target now foresees also the contribution of electricity, therefore does not refer specifically only to biofuels. 
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