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Monitoring progress of renewables in EU

In 2014

Overall RES share 16%
of Gross Final Energy
Consumption

RES-E share 27.4%0
RES-HC share 18.1%
RES-Tr share 5.6%
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Estimated to reach
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Source: NREAPs and Progress Reports DATA PORTAL
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Impact of renewable energy in GHG emissions reduction

GHG emissions (Mt CO2 eq)

30 [ 00 2 767 Mt CO2 eq GHG

o ® emissions saved due to
renewable energy in 2014

> 5.19%b increase of GHG
savings from 2013

679% saved due to
renewable electricity in
2014

Source: NREAPs and Progress Reports DATA PORTAL
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Bioenergy policy framework in the EU

Renewable Energy Directive (RED)
Fuel Quality Directive (FQD)

Sustainability criteria in RED
Biofuels not from land with high carbon stock & high biodiversity

Biofuels need to save at least 35% of GHG compared with fossil fuels, increasing
to 50% in 2017

In July 2014 Impact Assessment : State of play on the sustainability of
biomass and biogas for electricity and heating/cooling

Impact Assessment on Sustainability of Bioenergy - in preparation




Conventional technologies

LCOE 52-140 $/MWh

Combustion technologies
Biomass

LCOE 55-217 $/MWh

Central scenario 120 $/MWh
Waste

LCOE 48-128 $/MWh
Central scenario 112 $/MWh

Biogas
Biogas digestion
LCOE 27-210 $/MWh

Central scenario 140 $/MWh
Landfill gas

LCOE 35-105 $/MWh
Central scenario 70 $/MWh

Source: Bloomberg New Energy Finance: H1 2014 Clean Energy Policy & Market Briefing

LEVELIZED COST OF ELECTRICITY (LCOE) IN $/MWh AT GLOBAL LEVEL

Marine - wave |

Marine - tidal |

Wind - offshore |

STEG - parabolic trough |
STEG-LFR |

STEG - tower & heliostat |
Biomass - gasification |
PV - thin film |

PV -c-Si |

PV - c-Sitracking |
Geothermal - binary plant |
Biomass - incineration |
Municipal solid waste |
Wind - onshore
Geothermal - flash plant
Landfill gas

Biomass - anaerobic digestion
Large hydro

Small hydro

Natural gas CCGT

Coal fired

CHP

Nuclear
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Electricity from biomass is becoming more competitive
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Source: Bloomberg New Energy Finance Note: Coal and natural gas prices from the US Department of Energy EIA Annual Energy Outlook. Note:
‘STEG’ means solar thermal generating capacity, ‘CCGT means combined cycle gas turbine and ‘CHP’ means combined heat and power.
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Bioenergy turnover in the EU

32% increase between 2010 and 2014
~56 billion Euro in 2014

or 38.6% of turnover within RES

or 3.84% of turnover within Energy sector

Solid biomass
Bln €36

Wind
Bln €48

Solar-th +
CSP
Bln €4

Source: Eurobserv'ER
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Bioenergy - leading renewable in the EU

In 2014 103.2 Mtoe

~609%0 of final RES mix

Hydropower Wind
52.12% 24.64%

~109%b0 of Gross Final Energy

Consumption

~19 9% of renewable electricity

~ 8890 of renewable heat

>909%0 of renewable energy in

transport

Source: NREAPs and Progress Reports DATA PORTAL
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Bioenergy - leadingrenewable in the EU

In 2014
Leading countries

Germany, France, Sweden, Italy, Finland

Highest shares in final RES mix
»

Lithuania, Latvia, Estonia, Poland, Hungary
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Source: NREAPs and Progress Reports DATA PORTAL
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Bioenergy - leading renewable

In 2014

>87%0 was biomass (solid biomass
+ biogas + bioliquids)

~749%0 in Heating/Cooling sector
>139%b in Electricity sector
~139%b0 in Transport sector
>379%0 of bioenergy in households

~ 4790 of RES was solid biomass
>950/p of bioheat was solid biomass
>609%0 of bioelectricity was solid biomass

Source: NREAPs and Progress Reports DATA PORTAL

in the EU
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40.6%

-



European
Commission

Bioenergy - leading renewable in the EU
In 2020

Other RES

43.8%

>569% (139.5 Mtoe) of RES
Biomass ~80% of bioenergy
~65% for Heating/Cooling sector

UK
K 7.43% 2.70%
0.74%

BE
z
2.45%
SE
8.42% \
RO
3.31%
5.93%

Solid biomass 38% of RES - = Lao
Solid biomass ~90% of bioheat | 6.03%
Solid biomass >67%b0 of bioelectricity

Source: NREAPs and Progress Reports DATA PORTAL



Crop residue production
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Bioenergy — Resource Mapping

using default collection and SOC modelling
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In 2014

272 mil t MSW generated
70 mil t recycling

40 mil t compost

68 mil t incineration

94 mil t landfilled

L A R R 2R 2

[ Recycled & composted %
B Incinerated %
B Landfilled %

Most of new MS, have been more
focused on landfilling
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Energy potential of waste in the EU
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Energy potential of waste in the EU

» 547 Waste to Energy plants in Europe use Municipal Solid Waste
» 97 mil t MSW capacity of Waste to Energy plants

Waste to Energy Plants
Capacity (Millions tonnes / year)

Plant Type

@ CHP [226]

@ Electricity only [116)
® Heat only (7]

Mo Info [129]

Joint
Research
Centre
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NREAPs and Progress Reports Data Portal

JOINT RESEARCH CENTRE
Renewable Energy Mapping and Monitoring in Europe and Africa (REMEA)

D a ta d O W n I O a d ( by M S European Commission > JRC > REMEA > Activities > NREAPs and progress reports
4

HOME ABOUT NEWSROOM PUBLICATIONS DOCUMENTS EVENTS  ACTIVITIES

TeCh nOIOgy’ Secto r) NREAPs and Progress Reports DATA PORTAL
o

GHG savings due to RES

RES electricity capacity

Welcome to the NREAPs and Progress Reports DATA PORTAL

Energy Efficiency and Renewables Unit of the Directorate for
Energy, Transport and Climate, Joint Research Centre,
European Commission has launched this DATA PORTAL
providing access to more than 30 000 raw data from the EU
Member States. The DATA PORTAL gives access to 60
indicators in each EU Member States covering 3 sectors:
Electricity, Heating/Cooling and Transport.

i

TR
The data are sourced from EU Member States national O
renewable energy action plans (NREAPs) and progress reports
(PRs) submitted as an obligation under Article 4 and Article 22
of the Directive 2005/28/EC. —
NREAPs and progress reports data are available for download :
in "excel" and "csv" format easily to be imported and visualize T
from any web services as such or transformed in another -
appropriate format.
The DATA PORTAL gives the possibility to download all
NREAPs and progress reports data through: anniill

® OpenStreetMap contributors RES in Transport

AR

O:

1. EU Member States (csv format)

NREAPs and progress repo rts DATA PORTAL 2. Renewable energy technologies/sources (csv format)

3. Sector (excel format)

Disclaimer: The raw data presented here are based on original national renewable energy action plans (NREAPs) and every two year progress reports (PRs) provided
by EU Member States which remain the authentic version of these data. The Energy Efficiency and Renewables Unit of the Directorate for Energy, Transport and
Climate cannot take any responsibility for the accuracy of these data.
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Stay in touch

JRC Science Hub: ec.europa.eu/jrc

Twitter: @EU_ScienceHub

Facebook: EU Science Hub - Joint Research Centre

LinkedIn: Joint Research Centre

YouTube: EU Science Hub




