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Abstract
Title Renewable energy technologies/sources path within EU 2020 strategy

Renewable energy technologies/sources (hydropower, wind power, solar power, marine-energy, geothermal
energy, heat pumps, biomass and biofuels) are alternatives to fossil fuels contributing to the improvement of
environment, enhancement of energy security and diversification of energy supply.

In line with Article 4 and Article 22 of the Directive 2009/28/EC Member States (MS) have submitted to the
European Commission their national renewable energy action plans (NREAPs) and biennial progress reports. This
report contains an analysis of these documents and a summary of data at the EU level, providing also a view of
each MS situation, the progress of each technology/sources from the baseline year 2005 to 2012 and the
pathways to 2020 in three main sectors: Electricity, Heating/Cooling and Transport.

Biomass is and will remain the main renewable energy source in the European Union although in relative terms
its contribution will decrease from 53.7% in 2012 to 45% in 2020 due to the fast penetration of new renewable
technologies, especially wind, PV and heat pumps. Between 2005 and 2012 more than 50% of additional
renewable electricity in the EU was provided by wind power. Solar photovoltaics increased by a factor of 46
during the same time span whereas heat pumps increased their absolute contribution in heating/cooling sector by
a factor larger than 10. In 2020 wind power will overcome hydropower becoming the second renewable energy
source in the EU accounting for more than 17% of final renewable energy expected.
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EXECUTIVE SUMMARY

Executi ve Summary

Policy contexttY Ly A& wnnt O2YYdzyA Ol (AR Renddalfey S5 0 €
energies in the 21st centurg dzA € RA Yy 3 | Y 2 NB CGMIRA0K)-084%) ) whithS T dzii «
set out a longterm strategy for renewable energy in tHeuropean Union (EU) until 2020

and the creation ba new legislative frameworkOne of the priorities of ie EU 2020
strategyis the acceleration of the development and deployment of low carbon technologies

such as solar power, smart grids, and carbon capture and storage.

The Renewable Energy Directive, adopted bydedsion on 23 April 2009 (Directive
2009/28/EC, repealing Directise 2001/77/EC and 2003/30/EC), established that a
mandatory 20% share of EU energy consumption must come from renewable energy
sources by 2020, broken down into nationally binding-gngets taking account of the
aSYOSNI {GFdSaQ RA FrirdsditlBry all Maniber Neiatesyafe regifirddyfdl & @ L
obtain 10% of their transport gross final energy consumption from renewable sources by

2020. The directive also mapped out various mechanisms that Member States can apply in
order to reach their targets (suppbrschemes, guarantees of origin, joint projects,
cooperation between Member States and third countries), as well as sakldity criteria

for biofuels.

Key conclusion Biomass is and will remain the main renewable energy source in the
European Union wen that in relative terms its contribution will decrease from 53.7% in
2012 to 45% in 2020 due to the fast penetration of new renewable technologies especially
wind, PV and heat pumps. Between 2005 and 2012 more than 50% of additional renewable
electricity in the EU was provided by wind power. Solar photovoltaics increased by a factor
of 46 during the same time span whereas heat pumpdtiplied by more than 1Qheir
absolute contribution in heating/cooling sector. In 2020 wind power will overcome
hydropower being the second renewable energy source in the EU accounting for more than
17% of finalenewable energy expected

Quick guide This report provides an assessment of the progress of renewable energy
technologies/sources in the EU from baseligear 2005 up to 2012 together with the
expected development to reach the 2020 targets/plans. The assessment is based on data
reported in Tables 10, 11 and 12 of national renewable energy action plans (NREAPSs) and
Tables 1b, 1c and 1d of renewable enepgggress reports. The assessment aims to show
how each renewable technology has evolved so far and how it is expected to evolve in order
to achieve the 2020 planned values. The assessment is based on the absolute achieved level
and average growth rates ffalifferent technologies for periods 2068, 2016011, 201112

and the expected growth rates for 20:2®. Additional contribution in renewable energy
installed capacity, renewable electricity and heat as well as renewable energy used in
transport sector ag analysed for each of above mentioned periods. The raw data on
renewable technologies/sources for years 2005, 2012 and 2020 as well as the progress in
absolute and relative terms of these technologies/sources are presented in the Annex of
this report.
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Rdated and future work This report complemersithe set of reports on renewable energy
development ([3], [4], [5], [6], [7], [8] and [9]) published by <JRT focusing on detailed
analysis of renewable energy technologies/sources development based on BIRBAP
progress reports which are submitted every tyears to the European Commission to
identify the trend up to 2020 of the renewable energy development in three main sectors:

Electricity, Heating/Cooling and Transport.

Main findings

Since 2005 the cdnbution of renewable energy technologies/sources in the EU has
changedthe shape of the final renewable energy npsogressing towards the penetration

of "new" technologies as wind, solar and heat pumps.

2005RES 2010 RES

100 Mtoe 150Mtoe

5.1% _—

2020 RES
245 Mtoe

2012 RES
158 Mtoe

10.8%

3%

W Hydropower W Geothemal Solar = Marine
Wind Heat pumps = Biomass m Biofusls

Figurel. Breakdown of final renewable energy in the EU, 202920

2 Source: Aggregated NREAPs for 2005 and 202@raggess reports for 2011 and 2012
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Biomass and hydropower wethe two mainsources of final renewable energy in the EU in
the baseline year (2005) contributing respectively with 60% and 30%. In 2010 the relative
contribution of hydropower decreased by almost 10 percentage points (pp) whereas for
biomass this daease was only wit 2.6 pp. Manwhile in the same year the shares of
biofuels, wind, heat pumps and solar technologies increased respectively by 5.9 pp, 3 pp,
2.3 pp and 1.5 pp. These trends continued also in 2012 except for biofuels which share
decreased with 1.4 pp. In 2@ the biomass share in final renewable energy reached 53.7%
followed by hydropower with 17.9%, wind with 10.8%, biofuels with 7.5%, solar with 5.1%,
heat pumps with 4.3% and geothermal with 0.7%.

In 2020, the share of biomass in final renewable enesggxpected to decrease down to
45.1% while the contribution of wind is expected to reach 17.2%. Hydropower will follow
with 12.9% together with biofuels (11.9%), solar (6.2%), heat pumps (5%), geothermal
(1.5%) and marine (0.2%).

Electricity sector

® The cvelopment of renewable energy in electricity sector between 2005 and 2012
benefited from the very fast penetration of new renewable technologies/sources as
solar (mainly photovoltaics) and winBetween 2011 and 20134% ofthe additional
renewable electicity capacity in the EU was provided by photovoltaics while wind
accounted fomore than 35%;

® In 2012 hydropower technology provided 44% of renewable electricity that was
consumed in tk EU the same year whereas 2020 this sharewill decrease to
30.5%. Nevertheless absolute termselectricity generated by this technology is
expected to increase from 2012 to 2020 by an additional contribution equal to 11.2%
of the planned electricity generation in the target year,;

® In relative tems renewable electricity from solar technology had the fastest
development during period 20052 with a @mpound Annual Growth Rate (CAGR)
of 74.2%; in 2012 solar technologgrovided almost 10% of renewable electricity
consumed in the EU;

® In 2012 photeoltaics represented 97% of solar technology installed capacity in the
EU with a penetration of 22% in total renewable electricity installed capacity in the
EU;

® The expected additional capacity of solar technology to be installed from 2013 to
2020 isequivalent to 21.8% of the planned 2020 value (90.5 GW); Its share in final
renewable electricity capacity in 2020 is expected to decrease to 19% compared with
22.6% in 2012;

® \Wind provided the highest absolute contributido the increase ofin renewable
electricity production between 2005 and 2012, with +128 TWh (+461.4 PJ), almost
half oftotal EU additional renewable electricity, +258.2 TWh (929.5 PJ), for the same
period,;

pp. 9



The share of wind power capacity in total renewable electricity capacity instelle
the EU reached 34% in 2012 whereas its contribution in final renewable electricity
productionreached26.6%;

95% of wind power installed capacity in 2012 was onshore. Onshore wind provided
91% of wind renewable electricity in the EU the same yea2pR0 the contribution

of onshore technology is expected to decrease to 80% of the wind renewable
electricity;

The expected additional contribution to renewable electricity from offshore wind
from 2012 to 2020 is equivalent to 92.2% of the 2020 plannéakevg136.5 TWh i.e.,
491.5 PJ) for this technology;

Marine technology remained still in 2012 a very marginal contributor in final
renewable electricity consumed in the EU with only 0.1%; Its contribution is
expected to increase to provide 0.5% of finrehewable electricity in the EU in 2020;

Biomass used in electricity sector (bioelectricity) had increased by + 73 TWh (+262.8
PJ) between 2005 and 2012. Biomass contribution in final renewable electricity
consumed in the EU in 2012 reached 19%; In 20@@ldxtricity contribution is
expected to be increasely only +0.3pp;

Heating/Cooling sector

Almost 90% of renewable heat consumed in the EU in 2012 was generated from
biomass. The contribution of heat pumps, solar and geothermal was limited
respectivey to 8.25%, 2.3% and 0.7%;

Solid biomass in heating/cooling sector increased by with + 22 Mtoe (+925.4 PJ)
between 2005 and 2012 reaching in 2012 almost 87% of the 2020 planned figure of
80.9 Mtoe (3387 PJ);

During the period 20082 heat pumps had theabtest development among
technologies/sources in heating/cooling sector in the EU with +1031% (+6164 ktoe
or 258 PJ);

Bioliquids use in heating/cooling sector in the EU had a negative trend during period
201012 leaving 95.5% of the 2020 planned value468 ktoe (209.3 PJ) to be
developed between 2012 and 2020;

More than half of biogasise planned for 2020, 4526 ktoe (189.5 PJ), is still to be
deployed and it is expected to arise in the period 2Q0D2

The use of biomass in households developed fatan planned exceeding already
in 2012 by almost 10% the expected 2020 value;

pp. 10



Almost 10% of EU renewable heat in 2012 was used to feed district heating systems,
while more than half of 2020 planned value for heat use in district heating (17.7
Mtoe, i.e, 741.3 PJ) is expected to be deployed between 2012 and 2020;

Transport sector

Almost 70% of renewable energy used in transport sector in 2012 was in the form of
biodiesel. Bioethanol/biceTBE contributed with 19.2% whereas renewable
electricity and othe biofuels contributed increased up to 10.2% and 1.7%;

Use of biofuels in transport sector lagged behind the expectations reaching in 2012
almost 12 Mtoe or 41% of 2020 planned value. 85% of the 2012 figure was deployed
between 2005 and 2010 whereas oth@eriods experienced a decrease (2€11) or

a very slight increase (2041R) in this indicator;

The use of biofuels Art.21.2 has seen a very fast and stable increasing trend between
2005 and 2012 among other uses in transport sector with a CAGR of &a6king

in 2012 almost 84% of 2020 planned deployment for this biofuels category. The main
development took place between 2011 and 2012 with +904 ktoe (+37.8 PJ) which
account ford2% of additional use for Art.21.2 biofuels during the seven year period,;

The highest additionahmount of renewable energy in transport sector between
2005 and 2012 was provided by biodiesel, 72.8% of total additional use of 9181 ktoe
(384.4 PJ) for the same period;

In 2012 the share of bioethanol/biBTBE in final renewableergy in the EU was
triple compare with this share in 2005. Almost tthords of bioethanol/bicETBE
2020 planned figure of 7324 ktoe (306.3 PJ) is expected to deploy during the@012
period;

Almost onefourth of biofuels used in transport sector in theU in 2012 was
imported, mainly in the form of biodiesel (~80%tloé transport biofuels imports)

Renewable electricity use in transport sector developed very slowly with the highest
increment taking place between 2010 and 2011. In 2012 more than 96% of
renewable electricity was used in nooad transport and nearly 60% of 2020
planned figure is expected to deploy during the 22IPperiod.

pp. 11



Renewable energy deployment in 2013 progréss

® Hydropower decreased its relative contribution to the fimahewable electridy

consumed in the EU year 2013 4@.4%, 1.2 pp below the 20Malue The wind
contribution decreasedby 1 pp from 2012 level reaching 27.4% whereas the
contribution of biomass reached 19.1%, 1 pp above the share in 2012. Marine and
geahermal remained even in 2013 still marginal technologies in their coniobut

to renewable electricityn EU;

The main development of renewable technologies/sources in electricity sector
beyond 2013 is expected to take place in wind power with more thalh of 2020
plan for this technologsgtill to be deployed

Biomass is the renewable technology/source in electricity sector expected to have
the second additional alodute contribution beyond 2013 witbne-third of the 2020
plan for this sourcstill to be deployed

On the contrary photovoltaics needs to increase by just 1.2 @ftén 2013 to reach
the 2020 plan;

4 I
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Figure2. Achieved anaxpected development afenewable electricity technologies/sources in the EU,

2013- 2020

% As20132014progress reports from mber Sates were not available in the time this report was finalized

no detailed analysis of the development of renewable energy technologies/soafters2012 is included in

this report. Nevertheless, in the sake of providing the reader a more updated vision, this section presents
some summary on the deployment of electricity and heating/cooling renewable energy technologies/sources
in 2013 in the EU and their 202®20 expected rends based on Eurostat SHARE013 data and 2014
EurObserv'EBarometers.
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® Biomass was still in 28 the main renewablsource inthe heating/cooling sector in
the EU keeping the same relative share as in 2012;

® Heat pumps contribution tdinal renewable heat in the EU increased slightly from
8.25% in 2012 to 8.36% in 2013;

® The additional contribution expected from solar technology used in heating/cooling
sector during period 20120 is equivalent to almost 70% of the 2020 planned value
for this technology;

® The use of biofuels in transport ger remained almost unchangeldetween 2012
and 2013 reaching 11.9 Mtoe, only 0.0b%owthe 2012 figure.
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Figure3. Achieved anexpecteddevelopment of renewable electricity technologies/sources in the EU,

2013-2020
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How to read this repor

This report presents the analysis of a large amount of data on renewable energy
technologies/sources in the EU following two main approaches:

® absolute increase/decrease of a given technology/source during a multiannual or
annual period and expected praggs towards 2020; and

® relative increase/decrease of a certain technology/source during a multiannual or
annual period and expected progress towards 2020.

Absolute increase/decrease analysis presents always the whole development of a certain
technologykource in the EU during a multiannual or annual period (ex. 2002010611,
2011-12 or/and 201220).

Relative increase/decrease analysis presents the whole development in this terms as well as
the average annual development of renewable energy techywkources in the EU during

a multrannual period (actual or expected, depending on the period). The type of relative
growth rate (annual or average) used is always stressed in the text. The relative growth rate
used in this report is the "Compound Ann@owth Rate" (CAGR).

The report is accompanied by a set of thematic maps that present the current development
and expected gap up to 2020 for each renewable technology/sources in each MS and sector.

Exceedances and unplanned achievements in 2012 by édember State in each
technology compared with the 2020 plans are presented in both 2012 and "gap to 2020"
maps. The exceedanseare highlighted by green colour whereas ethunplanned
achievements by pin&olour in the "gap to 2020" maps.
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INTRODUCTION

| ntroducti on

Renewable energy technologies/sources (hydropower, wind power, solar power, marine
energy, geothermal energy, heat pumps, biomass and biofuels) are alternatives to fossil
fuels that contribute to reducing greenhouse gas emissions, diversifying energy sungpl
reducing dependence on fossil fuel markets, in particular oil and gas.

The EropeanUnion (EU)s a leader in renewable energy technologies. It holds 40% of the
g2NI RQa NBySglofS SySNHe LI GSyda FYyR AY HAMI
electricity capacity (excluding hydropower) was located in thé EU

The EU 2020 targets are also the indispensable stepping stones to the future 2030 climate
and energy targets. If the EU wants to remain a global leader in the fight against climate
charge and ensure its global leadership in renewables, all Member Stelt8pwill have to
continue their efforts in increasing the share of renewable energy sources in their energy
mix, so as to put the EU on a sustainable path to meeting the 2030 and 2@@tsta

The development of renewable energy technologies/sources in the EU is monitored by
European Commission on the basis of the progress reports submitted every two years by its
28 Member States.

Up to now two sets of progress reports were submittedthe European CommissidiC)
covering period 20090 and 201112°. The next set of progress reports, which will cover
the development of renewable energy in European Union during the 2d18 expected to
be submitted by MS to the European Commissigrend December 2015.

In the present dint ResearchCentre (JRC)eport, data taken from these progress reports

are analysed, compiled and summarized at the EU level, providing also a summary of
renewable energy technologies deployment in each MS amdaithievedand expected
progressof each technology/sources from the 2005 baseline year up to 2020.

* http://www.europarl.europa.eu/atyourservice/en/displayFtu.html?ftuld=FTU 5.7.4.html
® http://europa.eu/rapid/pressrelease MEME@L5-5181 en.htm
® https://ec.europa.eu/energy/en/topics/renewablenergy/progresseports
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Renewable energy technologies/sources in the EU
200512 and 201220
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1. Hydropower
1.1 Installed capacity

Hydropowef installed capacity in the EU in year 2012 reached 105.4 GW, which resulted to
be 0.9%-6038 MW) lower than the baseline year level. The contribution of this technology

in total renewable electricity capacity in this year was 33.7% compared with the texbec
contribution of 39.8%. The fastest development of this technology took place during period
201011 with a CAGR of 4.1% (+4.1 GW). Up to 2020 a development with a CAGR of 2.4%
(+21.8 GW) is expected to take place in order to achieve the planned capitily.2 GW.

p
o18 1272
110.4 it 03 -
I -
=
o
9.5
[
L 2005 ~ 2005-10 2010-11 2011-12 2012-20 2020

Figure4. Hydropower installed capacity progress in the EU, 22080

In 2012 infour Member States (DE, IE, LV andhitlropower installed capacity was higher
than the 2020 planned capacity for this technology.

On the contrary, 15 Member States (BG, DK, EL, ES, FR, IT, LT, LU, NL, AT, PL, PT, RO, SK anc
UK) missed their plans on installed capacity hydropower development for year 2012.

France had in year 2012 the highest hydropower installed capacity with@®/ followed
by Sweden with 16.3 GW, Italy with 14.3 GW, Spain with 13.3 GW and Austria with 8 GW.

Penetration of hydropower capacity in renewable electricity capacity had the highest share
in Latvia with 92.5% followed by Slovenia with 84.2%, Romania4vi3%, Slovakia with
68.7% and Austria with 68%.

In order to reach 2020 targets, France is expected to need the highest absolute increase in
hydropower capacity with +4.8 GW (CAGR +2.9%) followed by Portugal with +3.8 GW (CAGR
+6.6%) and Italy with +3.GW (CAGR +2.8%).

7 According to Directive 2009/28/EC the installed capacity of hydropower doesn't include the installed
capacity of pumped storages
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1.2 Contribution to renewable electricity

Electricity production from hydropower technology in the EU reached 328.4 TWh (1182.2
PJ) in 2012 decreasing with a CAGR of 0:8% TWh) between 2005 and 2012. The share

of hydropowertechnology in renewable electricity in 2012 was 44% compared with the 46%
expected according aggregated NREAPs. Hydropower production increased only during
period 201112 with a CAGR of 3.6% (+11.6 GWh). In 2020 the renewable electricity from
hydropower isexpected to reach 363 TWh (1306.8 PJ) while its contribution in renewable
electricity for this year is expected to decrease to 30.5%.
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Figure5. Hydropower renewable electricity progress in the EU, 22080

Five Member State@BG, DE, IE, LV and SE) exceeded in 2012 their 202@pleereewable
electricity production from hydropower technology among which Sweden had the highest
absolute production above the 2020 plan (10.9 TWh above the target). Between 2005 and
2012, France &d the highest absolute decrease hydropower electricity with 10.7 TWh (38.6
PJ) less.

In 2012, Sweden had the highest level of electricity production from hydropower reaching
the amount of 78.9 TWh (284.1 PJ) followed by France with 59.5 TWh (2141alP#ith

36.3 TWh (130.7 PJ), Austria with 35.5 TWh (127.7 PJ) and Spain with 27.6 TWh (99.3 PJ)
while the highest share of the hydropower contribution to renewable electricity was found

in Croatia (93.6%), Slovenia (90%), Latvia (89%), Austria (g28%pmania (81%).

In 2020 the Member States leading hydropower will be France (71.7 TWh), Sweden (68
TWh), Austria (42.1 TWh), Italy (42 TWh) and Spain (32.8 TWh) while he highest share of
hydropower technology in renewable electricity is expected irvé&ia with 83.6%, Austria

with 80.4%, Croatia with 79.6%, Sweden with 69.9% and Slovakia with 67.5%.
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2. Geothermal

Theuseof geothermal energy for both electricity and heating/cooling reached in 2012 the
level of 1091.1 ktoe (45.7 PJ) equivalent to aboo-third of 2020 planned energysefor

this technology. This absolute contribution was found to be 24 3%l (3 ktoe or 15.1 PJ)

lower than the expected NREAPs level of 1452.4 ktoe (60.8 PJ) for year 2012. The fastest
development of this technology took place between 2010 and 2011 witA&R of 7.2%
Geothermal share in final renewable energy in the EU remained still marginal reaching in
2012 only 0.7%. In 2020 geothermal absolute contribution is expected to amount to 3588.8
ktoe (150.3 PJ) increasing with a CAGR of 16% but still prgpvadiwery low relative
contribution of 1.5%.
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Figure8. Geothermal technology (electricity and thermal) progress in the EU,-2028

Slovenia developed faster than planned the geothermal technology exceeding in 2012 by
55% (+1ktoe) the expected level for 2020.

Despite no plans to include geothermal technology in the contribution of final renewable
energy, United Kingdom kept in 2012 the same level as in baseline year reaching 0.8 ktoe
(0.03 PJ). Similarly, Bulgaria and Denmark reported on this technologyrsi2@@9 despite

no planned development.

Between 2005 and 2012 the contribution of geothermal technology decreased only two
Member States (FR and IT), with a CAGR respectively eqda2®% {39.78 ktoe) and1.1%
(-56.04 ktoe) despite the fact that andrease with CAGR 6.4% (+75.6 ktoe) and 1.5% (+71.7
ktoe) was expected according to their NREAPS.

In 2012, Italy had the highest absolute total geothermal energy production, with 614.9 ktoe
(25.7 PJ) followed by Hungary with 107 ktoe (4.48 PJ), FrankeQ8:4 ktoe (4.12 PJ) and
Germany with 68.2 ktoe (2.85 PJ).

The highest absolute increase from the baseline year was reported by Germany with 56.13
ktoe (2.35 PJ). Although Spain had planned to maintain its geothermal energy production at
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the same levelof baseline year, in 2018's increased almost fiwold the geothermal
contribution from 3.8 ktoe (0.16 PJ) in the baseline year.

Twelve Member States (BE, DE, EL, FR, IT, LT, HU, NL, AT, PL, PT and RO) missed their
expected NREAPs levels #12. Italy had the highest negative deviation from its NREAP
planned value with 127.7 ktoe les41.2%).

Up to 2020 Germany is expected to have the highest absolute increase with +760 ktoe
(+31.8 PJ) followed by France with +442.5 ktoe (+18.5 PJ), Hungar2@&t3 ktoe (+11.9
PJ), Italy with +265.6 ktoe (+11.1 PJ) and the Netherlands with +247 ktoe (+10.3 PJ).

2.1 Geothermal electricity
2.1.a. Installed Capacity

Geothermal technology used in electricity sector reached in 2012 the installed capacity of
782 MW developing slower than expected according aggregated NREAPs. This technology
increased with a CAGR of only 0.8% (+41 MW) between 2005 and 2012 compared with the
expected CARG of 2.5% (+140 MW). This technology still remains a marginal one in the
terms ofcontribution to the total renewable energy installed capacity with a contribution of
0.25% in year 2012 which was lower with 0.5 pp compared with the expected contribution
according the aggregated NREAPs. In 2020 the EU is expected to more than double its
geothermal capacity from the level of year 2012 reaching 1613 MW with a share equal to
0.33% in total expected renewable electricity capacity.
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Figure9. Geothermal installed capacity progress in the EU, 22080

Italy remained the leading Member States in geothermal technology used in electricity
sector reaching in 2012 the capacity of 728 MW representing already 93% of total
geothermal installed capacity in E23.

Six Member States (DE, FR, IT, AT, PT and SK) hawedpla contribute with this
technology in the total renewable electricity capacity in year 2012. In fact the contribution
of Slovakia was missing in this year while Germany, France and Italy reported lowest
installed geothermal capacity than expected fraheir NREAPS. Austria and Portugal met
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the plan for 2012 reaching respectively 1 MW and 25 MW installed capacity in geothermal
technology.

In 2020 the number of Member States contributing with this technology in total renewable
electricity capacity is expected to be increased to 12 with the contribution of BE, CZ, EL, ES,
HR and HU. Italy will still remain the leading Member States in tlisntdogy with a
capacity of 920 MW followed by Germany with 298 MW and Greece with 120 MW.
Germany is expected to have the fastest development up to 2020 with a CAGR of 49.4%
followed by France with a CAGR of 22.3% (+80 MW) and Portugal with a CAGRoaf5.7

MW).

2.1.b. Contribution to renewable electricity

In 2012 the contribution of geothermal technology to the electricity sector reached 5815
GWh (20.9 PJ) equivalent to 0.78% of total renewable electricity and lower than both the
planned contributon of 0.85% and the 2010 contribution of 0.9%. The fastest increase took
place between 2010 and 2011 with a CAGR of 5.7% (+321 GWh / 27.6 PJ) while between
2011 and 2012 geothermal contribution decreased with a CAGR of 212% GWh / 10.8

PJ). Up to 202this technology is expected to reach to increase with a CAGR of 8.3% to
reach 10964 GWh (39.5 PJ) with a contribution of 0.91% in total renewable electricity.
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Figurel0. Geothermal renewable electricity progress in the EU,528020

In 2012 six Member States (DE, FR, IT, AT, RO and SK) contributing in geothermal electricity
did not reach their plans. Italy was the leading Member State reaching in 2012 the amount

of 5592 GWh (20.1 PJ) which was 4.5264 GWh) lower than the ahned level of 5856

GWh (21.1 PJ).

The development of renewable electricity from this technology in Germany developed with

a CAGR of 99.3% which was lower than the planned one 142% reaching in 2012 the level of
25 GWh (0.09 PJ) almost three times lowmart the plan. This technology developed slower
than expected also in France being in 2012 below the baseline level of 95 GWh (0.34 PJ)
with a negative CAGR €.5%, to be compared with the planned one of 12.6%. Geothermal
electricity also developed slowlyn Austria reaching in 2012 a contribution half of the
baseline year level of 2 GWh (0.007 PJ).
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In 2020 six other Member States (BE, CZ, EL, ES, HR and HU) will produce geothermal
electricity adding a contribution of 1565 GWh (5.6 PJ). The fastest s&isaexpected to

take place in Germany with a CAGR of 68.9% followed by France with a CAGR of 32.2% and
Portugal with a CAGR of 16.3%.

Italy will still remain the leading country producing almost 62% (6750 GWh or 24.3 PJ) of the
EU geothermal electricitiollowed by Germany with 1654 GWh (5.95 PJ), Greece with 736
GWh (2.64 PJ), Portugal with 488 GWh (1.76 PJ) and France with 475 GWh (1.7 PJ).

2.2 Geothermal heating/cooling

Geothermal heating/cooling in ERB increased during period 20912 from thebaseline

level of 441.3 ktoe (18.5 PJ) with a CAGR of 4.3% (+150 ktoe), 6.5 pp lower than what was
expected according to aggregated NREAPs. In 2012 this technology missed the NREAPs
planned value by 34.7%3( 4 ktoe) decreasing also its share in total neable heat to 0.7%
compared with expected 1.2%. The fastest development took place between 2010 and 2011
with a CAGR of 8.5% (+45 ktoe) comparedh whe CAGR of 3.6% during peri®@052010

and 3.7% between 2011 and 2012. In 2020 the geothermal heafpected to provide a
contribution of 2.37% in total expected renewable heat with an absolute amount of 2645.9
ktoe (110.8 PJ) increasing with a CAGR of 20.6%.
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Figurell. Geothermal renewable heat progress in the EU, 20080

\_

19 Member States (BE, BG, DK, DE, EL, ES, FR, IT, LT, HR, HU, NL, AT, PL, PT, RO, SI, SK a
UK) contributed in 2012 to total renewable heat through this technology.

Italy was the leading country with 134 ktoe (5.61 PJ) followed by Hungary with 107 ktoe
(4.48 PJ) and France with 94 ktoe (3.94 PJ).

The development of this technology in Bulgaria for heat purposes was very fast reaching in
2012 a level of 33 ktoe (1.38J) which is 266% higher than the 2020 plan of 9 ktoe (0.38 PJ).

Also Spain reached in 2012 an amount of 18 ktoe (0.75 PJ) which exceeds almost two times
the 2020 plan of 9.5 ktoe (0.4 PJ). 11 Member States (BE, DE, EL, FR, IT, LT, HU, NL, PL, PT
and RO)missed in 2012 their plans in heat production from geothermal technology while,
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although the development of geothermal heat was not planned, Denmark reported in 2012
a contribution of 3 ktoe (0.13).

France and Italy had planned to reach a contributioghkr than the baseline year during
period 20052012 but in fact they reported lower values with a CAGR respectd&&yo and
-6.4% compared with baseline levels of 130 ktoe (5.44 PJ) and 213 ktoe (8.92 PJ).

In the same period, the fastest developmenttbis technology took place in Germany with
a CAGR of 27.6% (+54 ktoe) followed by Spain with a CAGR of 24.9% (+14 ktoe) and Slovakia
with a CAGR of 10.4% (+3 ktoe).

In 2020 Germany is expected to lead with 686 ktoe (28.7 PJ) together with France with 500
ktoe (20.9 PJ) and Italy with 300 ktoe (12.6 PJ).

The fastest increase from 2012 values to reach the 381a6sis expected to take place in
Netherlands with a CAGR of 46.8% (+247 ktoe) due to ambitious plan that this Member
States set in its NREAP. Aartugal is expected to develop this technology with a CAGR of
41% (+23 ktoe) 2012 followed by Slovakia with a CAGR of 40.3% (+84 ktoe).
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3. Marine
3.1 Installed Capacity

Marine technologycontribution in total renewable electricity installed capacity in year 2012
reached 247.3 MW, which is only 7.3 MW above the baseline level. The CAGR of
development of this technology during period 202612 was 0.43%, lower than the
expected one of 1.2%e#&ding to a marine contribution of 0.08% in total renewable
electricity capacity for year 2012. The fastest development of this technology took place
between 2011 and 2012 with a CAGR of 1.8% (+4.3 MW) compared with only 0.2% during
20052010 and 2012011 periods. The expected development up to 2020 planned value of
2253 MW is expected to take place with a CAGR of 31.8% (+2006 MW) with a contribution
of 0.47% in total renewable electricity installed capacity.
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Figurel6. Marineinstalled capacity progress in the EU, 20R0

Only three Member States (FR, PT and UK) reported on this technology in year 2012. For the
same year France had planned to increase its contribution in marine technology to 256 MW
but in fact it kept the sae level as in the baseline year. The contribution of Portugal was
93.4% lower than the expected level of 5 MW for the same year. United Kingdom had no
plans to introduce marine technology before year 2016 but in year 2012 it reported an
installed capacit of 7 MW.

In 2020 eight Member States (IE, ES, FR, IT, NL, PT, FI and UK) are expected to report on
marine capacity. United Kingdom is expected to cover almost 58% of total marine installed
capacity for year 2020 with an amount of 1300 MW and a CAGR.d%®0in 20122020.
Nevertheless, the fastest development is expected to take place in Portugal with a CAGR of
129% in order to reach the 2020 plan of 250 MW. The development of marine capacity in
France will take place with a CAGR of 5.9% to reach the@ag®f 380 MW.

3.2 Contribution to renewable electricity
Renewable electricity coming from marine technology reached in 2012 the amount of 462

GWh (1.66 PJ), 13.6%% GWh) lower than the baseline level of 535 GWh (1.9 PJ) showing
an actual CAGR e2.1% compared with the expected CAGR of +1%. In the samehgear
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relative contribution of this technology in the EU renewable electricity production was very
marginal, 0.06%, missing the 2012 planned value by 19723 GWh). Marine electricity
production decreased in the overall 20@910 period with a CAGR of 22 slightly
increased between 2010 and 2011 by a CAGR of 0.04% and then decreased again between
2011 and 2012 with a CAGR of 3.3%. In order to reach the 2020 target of 6506 GWh (23.4
PJ), the future development of this technology is expected to be signifizith a CAGR of
39.2% (+6044 GWh)

( 6044 6506 h
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Figurel7. Marine renewable electricity progress in the EU, 2020

France, Portugal and United Kingdom were contributinghis technologyin year 2012.
Despite the increase with a CAGR of 1% planned between 2005 and 2012 France reported in
2012 a level 77 GWh lower than the baseline value of 535 GWh (1.9 PJ).

The 2012 unplanned marine contribution of United Kingdom in its renewable eiectr
reached 4 GWh (0.014 PJ), which is nearly 1000 times smaller than the very ambitious 2020
plan level of 3950 GWh (14.2 PJhe marine contribution to renewable electricity of
Portugal reached only 0.003 GWh in 2012 being almost 100% below the edpect! of 3

GWh (0.01 PJ).

In 2020 the number of Member States expected to have a contribution of marine
technology in their final renewable energy will increase since IE, ES, IT and NL are expected
to report on this technology. Finland has reported ecantribution on renewable electricity

for 2020 even that a capacity of 10 MW is expected for this year.

Almost 61% of renewable electricity coming from marine technology in 2020 is expected to
be covered by United Kingdom that planned to develop this netdbgy with a CAGRBf
136.8% from the 2012 level he development of the renewable electricity from marine
technology in France from year 2012 is expected to take place with a CAGR pf 12.2% in
order to reach the 2020 plan of 1150 GWh (4.14 PJ). Neverthdles fastest development

is expected to take place in Portugal with a CARG of 342% to catch the 2020 plan of 437
GWh (1.6 PJYhe fastest development is expected to take place in Portugal with a CARG of
342% to catch the 2020 plan of 437 GWh (1.6 PJ).
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4. Solar

Solar technologi(both solarel and solaith) provided in 2012 a contribution nearly 10
times higher than the baseline year figure of 816.4 ktoe (34.2 PJ), exceeding by 50% the
2012 NREAPs expected level of 5351 ktoe (224 PJ). The fastestpdexaioof this
technology took place between 2010 and 2011 with a CAGR of 67.5% comparetievith
CAGR of 33.7% during peti@0052010 and 37.4% between 2011 and 2012. In 2012 the
share of solar technology increased from a quite marginal share of 0.8% bateline year,
reaching 5.1%, noticeably higher than the expected share of 3.4%. The growth up to 2020 is
expected to take place with a CAGR of +8.2% (+7114 ktoe or 298 PJ) in order to reach the
15152 ktoe (634.4 PJ) plan for this year. In 2020 theeslofirsolar technology in total
renewable energy is expected to increase up to 6.2%.
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Figurel8. Marine renewable electricity progress in the EU, 2Q020

The contribution of solar technology during period 206@912 in finarenewable energy in
the EU increased in aMlember States implementing it.

The leading Member States in year 2012 were Germany with 2844.7 ktoe (119 PJ) followed
by Italy with 1777 ktoe (74.4 PJ), Spain with 1246.7 ktoe (52.2 PJ), France with 515.4 ktoe
(21.6 PJ) and Greece with 330 ktoe (13.8 PJ).

Between 2005 and 2012 the development of this technology proceeded slower than
planned in four Member States (CZ, ES, PL and PT). The development of this technology in
Poland took place with a CAGR lowemndfat was expected, 81.7% (+83 ktoe) compared
with 136.7% (+12.9 ktoe).

The fastest development took place in Croatia with a CAGR 5% nevertheless resulting

in the quite small absolute increase of +10.2 ktoe.

8 Solar technology in this section includes both solar technology used in electricity sector (photovoltaics and
Concentrated Solar Power) and solar technology used in heating/cooling sector.

°Only Estonia has no plans to introduce the contribution ofassalechnology (for electricity and
heating/cooling) in final renewable energy up to 2020.
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Compared with expected 2012 level based dREX\Ps, eight Member States (CZ, ES, LV, LT,
HU, PL, PT and RO) missed their plans while the highest positive deviations from NREAPs
were found in Bulgaria with +485.2% (+70.5 ktoe), United Kingdom with +367% (+200.5
ktoe), Italy with +229% (+1237 ktoe)p&kia with 192.4% (+27.3 ktoe) and Slovenia with
+163.2% (+14.5 ktoe).

Although not planned, Finland introduced a contribution from this technology in final
renewable energy for year 2012 reaching 1.4 ktoe (0.1 PJ).

The development of this technology Bulgaria, Denmark, Sweden and United kingdom was
faster enough to already exceed in 2012 the 2020 plan respectively by +57.4% (+26.6 ktoe) ,
with +83.4% (+13.6 ktoe), with +100% (+6.3 ktoe) and +12.6% (+28.5 ktoe).

Up to 2020 the fastest development igpected to take place in Romania with a CAGR of
82.6% (+96.7 ktoe) followed by Lithuania with a CAGR of 66.8% (+10.1 ktoe) and Poland with
a CAGR of 57.9% (+493.2 ktoe).

In 2020, leading countries in solar energy are expected to be Germany with 4804.5 kto

(201.2 PJ), Spain with 2943.2 ktoe (123.2 PJ), Italy with 2562 ktoe (107.3 PJ), France with
1519 ktoe (63.6 PJ) and Greece with 665 ktoe (27.8 PJ).
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4.1 Solar electricity
4.1.a. Installed Capacity

Between 2005 and 2012 solar electricity installed capacity in the EU increased with a CAGR
of 64%, highetthan the expected 51%, reaching the level of 70.8 GW from 2.2 GW in
baseline year. The share of solar capacity in total renewable electricity installed capacity
reached 22.7% in 2012, higher than the expected 13.7%. Photovoltaic capacity comprised
97% oftotal solar technology capacity in 2012. The fastest development of solar capacity
took place between 2010 and 2011 with a CAGR of 34.6% compared witF2@005%nd
2011-2012 respectively CAGR of 12.1% and 27.8%. Up to 2020 installed capacity of solar
eledricity technology is expected to be developed with a CAGR of 3.1% in order to reach the
planned value of 90.5 GW and the share of 19% in total renewable electricity capacity.
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Figure20. Solar installed capacity progress in &g, 20052020

The development of installed capacity of solar electricity was very fast in eight Member
States (BE, BG, DK, IT, AT, SI, SK and SE), which already exceeded the 2020 planned levels.
The highest absolute exceedance from 2020 plan took plaktalynwith 7.82 GW above the

plans followed by Belgium with 1.24 GW above the plans and Bulgaria with 0.71 GW above

the plans.

Although not planned, Ireland reported for year 2012 a small solar electricity installed
capacity of 0.73 MW.

The fastest deMepment since 2005 in solar electricity installed capacity took place in Czech
Republic with a CAGR of 196.7% (+2021 MW) and in Greece with a CAGR of 185.2% (+1535
MW). The highest absolute additional capacity in solar electricity was registered in Germany
with +30.66 GW and in Italy with +16.39 GW above the respective baseline levels of 1.98
GW and 0.034 GW.

The leading Member States in solar electricity capacity in 2012 were Germany with 32.64

GW, ltaly with 16.42 GW, Spain with 6.6 GW, France witle¥vland Czech Republic with 2
GW covering 87.2% of total renewable electricity capacity installed in this year.
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Up to 2020 the largest absolute additional capacity is expected to be installed in Germany
with +19.1 GW, Spain with +5.44 GW and France witB4GW.

In 2020, the leading countries in solar power installed capacity are expected to be Germany
with 51.75 GW, followed by Spain with 12.05 GW, Italy with 8.6 GW, France with 5.4 GW
and the UK with 2.68 GW. The installed capacity of solar electiicityese five Member
States should grow to 80.48 GW in 2020, representing ~89% of the solar electricity installed
capacity in the EA28 at that time.

4.1.b. Contribution to renewable electricity

Production of solar electricity increased in period 2d@5with a CAGR of 74.2%, higher
than the planned CAGR of 60.2%, and reached 71.42 TWh (257.1 PJ). This contribution
accounted for 9.6% of total renewable electricity and 3.8%nafl renewable energin the

EU in the same year, noticeably higher than tixpexted contributions of 5.3% and 2.2%.
Photovoltaic share in total renewable electricity from solar technology reached 94.7% in
2012. The fastest development of solar electricity contribution took place during period
20102011 with a CAGR of 105% compaveth the CAGR of 2062010 (73.6%) and 2011

2012 (50.1%). In 2020 solar technology is expected to contribute with 101.12 TWh (364 PJ)
which in terms of share is translated to 8.4% in total renewable electricity and 3.6f4lin
renewable energyIn 2020the share of photovoltaic in total renewable electricity from
solar technology is expected to decrease to 81.2%
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Figure21. Solar renewable electricity progress in the EU, 22030

Solar electricity increased in BIMember States during period 2088. Ireland reported in
2012 an unplanned solar electricity production of 0.5 GWh.

The fastest development between 2005 and 2012 in solar electricity took place in Belgium
with a CAGR of 197.6% (+2.15 TWh) followed by Greece with a CAGR of 193.6% (+1.69 TWh)
and ltaly with a CAGR of 150% (+18.83 TWh).

Y No contribution from Estonia is expected in renewable electricity coming from solar technology up to 2020
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Leading Member States in 2012 we&sermany with 26.38 TWh (94.97 PJ), Italy with 18.86

TWh (67.9 PJ), Spain with 11.94 TWh (42.98 PJ), France with 4.45 TWh (16 PJ) and Czech
Republic with 2.15 TWh (7.74 PJ), together contributing with 89% in total solar electricity in
EU28.

Malta had in2012 the highest penetration of solar electricity, with 81.8% of total renewable
electricity this Member States reached that year followed by Czech Republic with a share of
26.6%.

In 2020, leading countries in solar electricity production are expectdoktGermany with
41.39 TWh (149.0 PJ), Spain with 26.74 TWh (96.2 PJ), Italy with 11.35 TWh (40.9 PJ), France
with 6.89 TWh (24.8 PJ) and Greece with 3.6 TWh (13.0 PJ).

In 2020, the penetration of solar electricity in total renewable electricity mix peeted to

reach 45.4% in Cyprus, 22.6% in Czech Republic 19.1% in Germany, 18.5% in Spain, and
12.4% in Greece.
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Figure22. Photovoltaics installed capacity in each EU MS, 2012 {lgtip to 2020 (right)
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4.2 Solar heating/cooling

Solar in heating/cooling sector covered 2.3% of total renewable heat production in year
2012 reachind.896 ktoe (79.4 PJ), starting from the baseline level of 690 ktoe (28.9 PJ). Its
penetration in final renewable energy is still lower reaching in this year only 1.2% and
missing the NREAPs planned contribution by 1.8%34 (toe). Solar heating/cooling
deweloped faster between 2010 and 2011 with a CAGR of 17.4% compared with period
20052010 (CAGR of 16.8%) and 2@D12 (CAGR of 7.8%). Solar heating/cooling is
expected to increase in 2020 its contribution by nearly 2.5 times in order to reach the
planned \alue of 6455 ktoe (270.3 PJ). Up to 2020 the contribution of solar heating/cooling
in final renewable energy is expected to double compare with 2012 level, reaching 2.64%.
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Figure25. Solar renewable heating/cooling progresshie EU, 20082020

Between 2005 and 2012 five Member States (DK, MT, NL, SE and UK) developed solar
heating faster than planned exceeding already the 2020 planned levels respectively by
31.3% (+5 ktoe), 40.6% (+1.12 ktoe), 13% (+3 ktoe), 83.3% (+5 kicz5Gehd (+119 ktoe).

Even that acording to its NREAP Finland had no plans to introduce this technology in
heating/cooling sector it reporteth 2011a contribution of 1 ktoe.

Leading Member States in solar thermal technology in 2012 were Germany witkt&& 6
(24.12 PJ), Spain with 220 ktoe (9.21 PJ), Greece with 184 ktoe (7.7 PJ), Austria with 173
ktoe (7.24 PJ) and Italy with 155 ktoe (6.5 PJ) presenting 69.3% of total contribution coming
from solar thermal technology.

The fastest development during ped 20052012 took place in Poland with a CAGR of
81.5% (+13 ktoe) from the very low level of 0.2 ktoe in the baseline year.

In 2012, the highest penetration of this technology in renewable heat was registered in
Cyprus with 79.1% followed by Malta wifY.9%, by United Kingdom with 12.53% and by
Greece with 12.33%.

Up to 2020 the highest additional contribution from this technology is expected to take
place in Italy which in 2012 reached 155 ktoe (6.5 PJ), one/tenth of its 2020 plan.
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The fastest develapent up to 2020 is expected in Romania with a CAGR of 126.8% due to
the fact that this Member States had in 2012 a very low contribution from solar thermal,
only 0.1 ktoe when its 2020 plan is set to 70 ktoe (2.93 PJ).

In 2020 Italy is expected to be theading Member State in solar thermal technology willing

to reach 1586 ktoe (66.4 PJ) followed by Germany with 1245 ktoe (52.13 PJ), France with
927 ktoe (38.8 PJ), Spain with 644 ktoe (26.96 PJ) and Poland with 506 ktoe (21.2 PJ).
Cyprus and Malta will antinue to maintain the highest penetration of solar thermal
technology in total renewable heat even in 2020 with respectively 73.2% and 44.52%.

Belgium, Italy and Luxembourg are expecting a significant increase in the contribution of

solar thermal techology in total renewable heat in 2020 respectively with 7.68%, 15.17%
and 16.1% compared with 1.19%, 2.1% and 2.44% of contribution in 2012.
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5. Wind
5.a. Installed Capacity

Wind installed capacity in the EU amounted to 106.4 GW in 2012 increasing since 2005 with
a CAGR of 14.8%, slightly lower than ptenned one of 15.1%. In 2012 the contribution of
wind technology in total renewable electricity capacity was 34.1% compared with 37%
expected. The fastest development of wind capacity took place between-2008 with a

CAGR of 15.8% compared with CAGR=eriod 20162011 (11.8%) and 2012012 (12.8%).

Up to 2020 the EU will need to double the 2012 wind installed capacity in order to reach the
2020 plan of 211 GW then expecting a CAGR of 9%. The share of wind power capacity in
total renewable electricitycapacity in 2020 will increase to almost 44.3% being the
dominating renewable electricity source in that year.
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Figure27. Wind installed capacity progress in the EU, 22020

11 Member States (BE, CZ, DK, IT, CY, LV, LFPLLBE and UK) increased their wind
capacity faster than phned during period 2063012. The development of wind capacity in
Denmark took pace with a higher CAGR than planned (3.8% compared with 3% in the
baseline year) exceeding already in 2012 the 2pRh level of 3960 MW. Although the
introduction of wind technology in Slovenia was planned to start in 2010, no wind capacity
was reported even in the 2012 Slovenian progress report.

Slovakia has planned a development with a CAGR of 62.6% in windtydetveen 2005
and 2012 while in fact this development showed a negative CAGR eqtiédot@eaching
only 3 MW, i.e., 40% lower than the basel level for this technologyireland had the
highest penetration of wind capacity in total renewable electyidgiistalled capacity in year
2012 with 85% followed by Cyprus with 84.4%, Estonia with 78% and Poland with 69%.

In 2020, the leading countries in wind power installed capacity are expected to be Germany
with 45750 MW, followed by Spain with 35750 MW, t0& with 27880 MW, France with
25000 MW and Italy with 12680 MW. The installed capacity of wind plants in these five
countries should reach 147060 MW in 2020, representing 69.8% of the wind plant capacity
in the EU28 in that year.
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5.b. Contribution to renevable electricity

In 2012 wind electricity reached 26.6% (198.53 TWh or 714.7 PJ) of renewable electricity
developing with a CAGR of 16% from the baseline year, slightly lower than the planned one
of 17.5%. Contribution of wind electricity developed &adbetween 2005 and 2010 with a
CAGR of 17.1% compared with the CAGRs of period-ZmiD (13.5%) and 2032012
(12.8%). For 2020 the electricity generation from wind power is projected to reach 488.08
TWh (1757 PJ) expecting a CAGR of 13.7%d lectrigty is expected tobecome the
dominant renewable electricity source, further increasing its contribution to 40.4%
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Figure28. Wind renewable electricity progress in the EU, 22020

In 2012 wind electricity generatiodeveloped slower than planned in 19 Member States

(BE, BG, DK, DE, IE, GR, ES, FR, CY, LV, LU, HU, NL, AT, PT, RO, SI, FI and UK) compared w
expected levels according to their respective NREAPSs. From this group in 2012 Ireland,
Greece, Netherlands andnffand reached only halof their planned generationAlthough

originally planned, in 2012 Malta and Slovenia did not report any contribution from wind
electricity.

In relative terms, Romania showed the fastest development of wind electricity generation
with a CAGR of 281% between 2005 and 2012, due also to the very low level in the baseline
year, being nevertheless 20.2% {1 GWh) belovihe expected level of 3316 GW@nly 5
Member States (CZ, EE, IT, PL and SE) had a positive deviation from thedeXsIEAPS
plans for year 2012Slovakia had planned for period 2002 a development of wind
technology with a CAGR of 50% but in fact the wind contribution resulted even below the
baseline level, reaching only 6 GWh (0.02 PJ) in 2012 with a Q3% GWh)negative
deviation from the plan.

Leading Member States in wind electricity generation in 2012 were Germany, Spain, United
Kingdom and Italy which accounted for nearly 72% of total wind electricity generated in EU
28. In 2020, leading countries in wirglectricity production are expected to be Germany

with 104.4 TWh (376.0 PJ), United Kingdom with 78.3 TWh (281.8 PJ), Spain with 72.6 TWh
(261.2 PJ), France with 57.9 TWh (208.4 PJ) and the Netherlands with 32.4 TWh (116.7 PJ).
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Figure29. Wind power installed capacity in each EU MS, 2012 ¢effp to 2020 (right)
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5.1 Onshore wind
5.1.a. Installed Capacity

Onshore wind installed capacity reached 101.2'G&Wyear 2012 accounting for 95% of the
total wind capacity installed in the EU. Onshore wind capacity increased by 11.7% between
2011 and 2012 and its share in total renewable electricity capacity reached 32.4% in 2012.
Onshore wind capacity developed fas between 2005 and 2010 with a CAGR of 15.8%
compared with the CAGRs of periods 221011 (10.2%) and 2032012 (12.8%).

The share of onshore wind in total renewable electricity is expected to be increased up to
35.5% in 2020 while the relative contribution in total wind capacity will be decreased to
80.1%. In 2020 the EU is expecting to have installed 169 GW of onshore wind
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Figure31. Onshore wind installed capacity progress in the EU, Z0%H

The development of onshore wind in 2012 was slower than planned in 14 Member States
(BG, EE, IE, EL, ES, HU, MT, NL, AT, PT, RO, SI, SK and UK) while Finland reported an
unplanned capacity of 255 MW in the same year.

In 2012 the five leading Member Staten onshorewind accountedfor 74.4% of total
onshore wind capacity in ERB: Germany with 30.86 GW, Spain with 22.77 GW, Italy with
8.1 GW, France with 7.62 GW and United Kingdom with 5.89 GW.

In 2020, the leading countries in onshore wind power insthitapacity are expected to be
Germany with 35.75 GW, followed by Spain with 35.0 GW, France with 19.0 GW, United
Kingdom with 14.8 GW and Italy with 12.0 GW. The installed capacity of onshore wind

" Belgium and Lithuania didn't report on subcategoriesvarfd technology for period 20:12. According to
EWEA in 20112 offshore wind capacity in Belgium reached respectively 195 MW and 380 MW resulting then
in a capacity of 874 MW and 984 MW for wind onshore (Belgium reported a total wind installed cagfacity
1069 MW in 2011 and 1364 MW in 2012). The contribution of Belgium is inserted in the calculation of total
wind capacity in E28 and in the penetration of this subcategory in total renewable electricity and total wind
capacities for period 20112. ForLithuania the reporting figure for wind installed capacity is considered as
being fully onshore (in line with Lithuania NREAP) with a contribution of 202 MW in 2011 and 275 MW in 2012.
Data reported in the Annex on this wind subcategory doesn't includ&ivEA data.
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plants in these five countries should increase to 116.84% i@ 2020, representing 69% of
the onshore wind plant capacity in the £8 in that year.

3.5.1.b. Contribution to renewable electricity

In 2012 renewable electricity originated from onshore wind reached 181'¥M#reasing

by 11.8% (+19.1 TWh) from 2Dlevel. Its share in total wind power reached 91.2%, slightly
higher than the expected one, 90.9%. Nevertheless, its dmrtion in final renewable
electricity was slightly lower than expected reaching 24i@8teadof the expected 24.6%.
The fastest deelopment of onshore wind contribution to renewable electricity koplace
between 20052010 with a CAGR of 17.4% compared with GAGRs of period-ZuilD
(8.9%) and 2012012 (11.6%). The electricity generation from onshore wind power is
projected to reacH352.4 TWh (1268.7 PJ) in 2020 with a contribution of 29% in renewable
electricity.
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Figure32. Onshore wind renewable electricity progress in the EU,

Germany with 49.3 TWh and Spain with 47.6 TWh were the leading Member States in 2012
accounting for nearly 54% of total renewable electricity originated from onshore wind.
France, Italy and United Kingdom were part of five Member States with higher onshore
wind electricity with respectively 14.2 TWh, 12.4 TWh and 11.7 TWh.

In 2020, leading Member States in onshore wind power production are expected to be still
Germany with 72.7 TWh (261.6 PJ) and Spain with 70.7 TWh (254.6 PJ) but their relative
contribution in the EU onshore wingower will decrease to 40.8%. France, United Kingdom
and lItaly will complete the group of five leading countries with respectively 39.9 TWh (143.6
PJ), 34.1 TWh (123 PJ) and 18.0 TWh (64.8 PJ). The electricity generated froma wirgh

plants in these five countries should increase to 235.5 TWh (847.6 PJ) in 2020, representing
67% of the onshore wind electricity generation in the EU2020, the highest shares of

2 For Lithuania the reporting figure for renewable electricity originated from wind is considered as onshore
wind (in line with Lithuania NREAP) with a contribution of 409 GWh in 2011 and 562 GWh in 2012.

Belgium contributes in renewable elgicity production for onshore wind is missing and no other sources are
used to substitute the nomeported figures for 2011 and 2012.
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onshore wind power in total renewable electricity are expectedireland with 73.5%,
Greece with 55.6%, Estonia with 51%, Spain with 48.8% and Cyprus with 42.2%.

5.2 Offshore wind
5.2.a. Installed Capacity

Offshore wind installed capacity in the EU reached 3652 MW in 2011 and 525%imw
2012. Its contribution in total wind installed capacity reached in 2012 the share of 4.8%
compared with the expected one 5.3%. Its contribution in total renewable electricity
installed capacity was expected to reach 2% in 2012 but in fact it was foubd 0.4pp

lower. Offshore wind capacity developed faster between 2011 and 2012 with a CAGR of 49%
comparing with periods 2008010 (CAGR of 33.5%) and 22001 (CAGR of 19.3%). In
2020 the offshore wind installed capacity needs to make significant essgs to reach the
planned 41.97 GW and the planned share of 8.8% in the total renewable electricity capacity.
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Figure33. Offshore wind installed capacity progress in the EU,

United Kingdom owns 58% (2995 MW) of offishwind capacity in the EU for year 2012.
For the same year Denmark and Germany have reported respectively 922 MW and 435 MW
installed capacity.

In 2020, United Kingdom is still expected to be the leading Member State in offshore wind
power installed cpacity with almost 13 GW, followed by Germany with 10.0 GW, France
with 6.0 GW, the Netherlands with 5.2 GW and Ratgiwith 2.0 GWThe installed capacity

of offshore wind plants in these five countries should increase to 36.2 GW in 2020,
representing 8&% of the offshore wind plant capacity in the EU.

3.5.2.b. Contribution to renewable electricity

Offshore wind electricity in the EU reached 10.23 T®86.8 PJ) in 2012 increasing
annually by 26% compared with the baseline year. Although offshore developed faster than

'3 See Footnote 12 on offshore wind capacity in 2012.
14 Belgium contributes in renewable electricity production for offshore wind is missing and no other sources are used to
substitute the norreported figures for 2011 and 2012.

pp. 52



onshore wind (+35.8%) between 2011 and 2012,share in finatenewable electricity in

2012 was 1.37pp lower than 2.52% expected adogydhe aggregated NREAPsThe
electricity originated from offshore wind power is projected to reach 136.5 TWh (491.5 PJ)
in 2020. Offshore wind share in RES electricity is expected to have a significant increase
aiming to reach 11.3% until 2020. The shaf offshore wind electricity in total wind
electricity produced increased from 2.7% in 2005 to 5.2% in 2012 and this is expected to
further increase to 28% until 2020.
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Figure34. Offshore wind renewable electricity progresdiire EU, 20052020

Only 4 Member States reported on offshore wind in year 2012: United Kingdom with 6931
GWh (25 PJ), Denmark with 2062 GWh (7.4 PJ), The Netherlands with 782 GWh (2.8 PJ) and
Sweden with 460 GWh (1.7 PJ). United Kingdom had in 201R2ighest share of offshore

wind power in finakrenewable electricity with 17.2%.

In 2020, leading Member States in offshore wind power are expected to be United Kingdom
with 44.1 TWh (158.8 PJ), Germany with 31.8 TWh (114.4 PJ), The Netherlands with 19.0
TwWh (68.5 PJ), France with 18.0 TWh (64.8 PJ) and Belgium with 6.2 TWh (22.3 PJ). In 2020,
the highest shares of offshore varpower in finalrenewable electricity is expected to be
reached in Malta with 46.1%, The Netherlands with 37.8%, UK with 37.76fjaEwith

29.4% and Belgium with 26.8% accounted altogetfar 87.2% of the offshore wind
electricity generation in the EU.

6. Heat pumps

Energy from heat pumps in the EU increased more than 11 tfoldsbetween 2005 and
2012 reaching 6762 ktoe (283)) compared with 597.9 ktoe (25 PJ) in the baseline year. In
2012 heat pumps contribution in final renewable energy in the EU reached 4.3% while the
contribution in final heat/coldncreased to 8.2% from the baseline year of 1%.

*|E has reported for 2005 only the total renewable electricity produced by wind without dividing it icasedories. For
this reason the sum of onshore and offshore wind electricity shares in total wind electricity is not equal to 100%.
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Heat pump contribution imenewable heat/cold developed faster between 2005 and 2010
with a CAGR of 48.8% compared with period 22001 CAGR of 40%) and 202012
(CAGRf 10.7%).

For 2020 the heat/cold expected to come from heat pumps is projected to reach 12286 ktoe
(514.4PJ) and to cover 5% of final renewable energy, with a share in final renewable
heat/cold generation of almost 11%.
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Figure35. Heat pumps renewable heat/cold progress in the EU, 20020

Heat pumps experienced the fastest development in Italy incredsi®dgimesfold from the
baseline year reaching 2613 ktoe (109.4 PJ) in 2012, almost 2 times the expected figure for
this year according the Italy NREAP while France took the second plaé&drreaching

1227 ktoe (51.4 PJ). These two Member States accounted for more than half (56.3%) of
renewable heat/cold coming in the EU from heat pumps. Italy had also the highest
penetration of this technology in its final renewable heat/cold with 35félewed by Malta

with 26.3%.

In 2020, Italy is expected to maintain the leading position in heat/cold originated by heat
pumps with 2900 ktoe (121.4 PJ) followed by United Kingdom with 2254 ktoe (94.4 PJ),
France with 1850 ktoe (77.5 PJ), Germany with5lktoe (47.9 PJ) and Sweden with 1045
ktoe (43.8 PJ). The first five countries will deliver about 9194 ktoe (384.9 PJ) of heat from
heat pumps, representing about 75.7% of the heat generated from heat pumps in the whole
EU. In 2020, leading countriestire share of heat/cold originated from heat pumps in final
renewable heating/cooling will be United Kingdom with 36.4%, Italy with 29.0%, the
Netherlands with 17.6%, Ireland with 13.5% and Denmark with 11.9%.
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Figure36. Renewable heat from heat pums in each EU MS, 2012 ¢lgép to 2020 (right)




7. Bioenergy

Bioenergy (including bioheat, bioelectricity and biofuels) use in the EU amounted to 97
Mtoe (4057 PJ) in 2012, increasing by 38.3% compared with the baseline figure of 62.1 Mtoe
(2598.5 PJ). The share of bioenergy in the final renewable energy hasystighteased

from 62.4% in 2005 to 61.3% in 2012. Almost thyearter of bioenergy was in the form of
bioheat while bioelectricity and biofuels shared the rest with respectively 13.2% and 12.4%.
The fastest development of bioenergy took place between 2&0% 2010 with a CAGR of
9.6% compared with period 2042011 (CAGR 67.3%) and 2012012 (CAGR of 6.3%).

The bioenergyseis projected to increase up to 139.5 Mtoe (5841.4 PJ) in 2020, although
its share in final renewable energy will decrease further to 57%. The share of bioheat in
total bioenergy is expected to decrease to 64.8% whereas for bioelectricity and biofuels the
respective shares are expected to reach 14.4% and 20.8%.
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Figure37. Bioenergy progress in the EU, 200320

All Member States, except Portugal, increased their bioenasgbetween 2005 and 2012.
Comparing with their expected development, 11 Member States (CZ, DK, IE, EL, ES, FR, CY,
MT, NL', PT and UK) were behind their plans for 2012. The fastest development compared
with the baseline figures took place in Hungary whereehergy developed with an average

growth rate of 730% between 2005 and 2012. In 2012 the contribution of the five leading
Member States (DE, FR, SE, FI and IT) in bioenergy accounted for more than 55% of
bioenergy consumed in the EU in this year. Estoathe highest penetration of bioenergy

in final renewable energy in year 2012 with 94.3% followed by Lithuania with 92.1%, Poland
with 91.4%, Hungary with 86.9% and Luxembourg with 83.6%.

In 2020, leading countries in bioenergy are estpd to be France with 21.6 Mtoe (904.0 PJ),
Germany with 21.1 Mtoe (882.6 PJ), Sweden with 11.7 Mtoe (491.6 PJ), United Kingdom
with 10.4 Mtoe (434.1 PJ) and Italy with 9.8 Mtoe (410.9 PJ). In 2020, the highest shares of
bioenergy in final renewable enegrgare expected to be reached in Lithuania with 88.0%,
Estonia with 84.3%, Luxembourg with 83.8%, Czech Republic with 82.4% and Latvia with
81.8%.
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8. Biomass

Energy from biomass used in both electricity and heating/cooling in the EU reached 85 Mtoe
(3557.3 PJ) in 2012 increasing with a CAGR of 5.3% between 2005 and 2012. Its share in final
renewable energy reached 53.7% in 2012 starting from 59.2% in the lieagelar. Bioheat

was the dominating biomass category having in 2012 a share of 85.6% in total biomass used
for energy purposes. The fastest development of biomass took place between 2005 and
2010 with a CAGR of 7.5% comparing with periods 2010 (CAGRfp6.3%) and 2011

2012 (CAGR of 6.7%). In 2020 tiseof biomass for energy is expected to reach 110.5 Mtoe
(4625 PJ) decreasing nevertheless to 45.1% its contribution to the expected final renewable
energy in the EU. The ratio between bioelectricity dmoheat will change slightly in 2020:
bioheat will account for 81.8% and bioelectricity for 18.2%.
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Figure39. Biomass progress in the EU, 2a0R20

In 2012 only in the Netherlands (44.7% bioelectricity and 55.3% bioheat) and United
Kingdom (56.7% bioelectricity and 43.3% bioheat) bioheat and bioelectricity almost equally
shared the finause of biomass for energy purposes. In other Member States l@Ebhes

the dominated form of biomass consumed for energy purposes. Leading Member States in
biomassuse for energy purposes in the EU in 2012 were Germany with 13.4 Mtoe (561.1
PJ), France with 10.8 Mtoe (452.2 PJ), Sweden with 9.5 Mtoe (398.6 PJ). the2Bithest

share of biomass consumed for both electricity and heat/cold purposes in final renewable
energy was found in Estonia (94.3%), Lithuania (86.6%), Finland (81.2%), Latvia (80.1%) and
Hungary (77.6%).

In 2020 leading Member States in biomassdoergy are expected to be France with 17.9
Mtoe (750.8 PJ), Germany with 15.6 Mtoe (653.5 PJ), Sweden with 10.9 Mtoe (457.7 PJ),
Finland with 7.7 Mtoe (323.2 PJ) and Italy with 7.3 Mtoe (305 PJ). In 2020 bioelectricity is
expected to be a dominating engrguse of biomass only in Malta with 89% share. The
highest share of biomass expected to be used for both electricity and heat/cold in final
renewable energy in 2020 will be found in Latvia (78%), Lithuania (76.6%), Estonia (74%),
Finland (72.2%) and Dennkai67.3%).
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8.1 Biomass electricity
8.1.a. Installed Capacity

The EU almost doubled thestalled bioelectricity capacity between 2005 and 2012 reaching
28.7 GW in 2012 from 15.7 GW in the baseline year. Its share in the total renewable
electricity installed capacity reached 9.2% in 2012, slightly smaller than 9.3% in the baseline
year. The dvelopment of bioelectricity capacity in the EU was faster between 2011 and
2012 with a CAGR of 12.9% comparing with periods 2002 (CAGR of 12.3%) and 2010
2011 (CAGR of 1.8%). In 2020 the EU has planned to reach a biogjecistalled capacity

of 43.7 GW keeping the share of 9.1% in the total renewable electricity expected to be
installed.
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Figure4l. Biomass installed capacity progress in the EU, 2020

11 Member States (BE, CZ, DK, IT, CY, LV, AT, SK, FI,UBE mmgsed their plans in
bioelectricity capacity in 2012. From this group only d&fidl decreased (184 MW les$3
bioelectricity capacity between 2005 and 2012 reaching 1956 MW which was 84% (
MW) below the expected level of its NREAP. Lithuania thadfastest development in
biomass capacity increasing the installed figure by a CAGR of 40.1% followed by Czech
Republic with a CAGR of 35.4% and Latvia with a CAGR of 30.9%.

In 2012 almost twethirds of installed bioelectricity capacity was found irefMember
States: Germany (6052 MW), Sweden (4055 MW), Italy (3555 MW), United Kingdom (3251
MW) and Austria (2062 MW).

Bioelectricity capacity had in 2012 the highest penetration in total renewable electricity
capacity in Hungary with 47% together witmlend with 36%. In this year the penetration

of bioelectricity capacity reached 21.3% of total renewable electricity capacity in Denmark
and 20.9% in United Kingdom.

In 2020 Germany will still remain the moativancedcountry in bioelectricity installed
capacity with 8825 MW. Together with United Kingdom (4240 MW), Italy (3820 MW),
France (3007 MW) and Sweden (2914 MW) it will cover more than half of total installed
bioelectricity capacity in the EU.
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The highest penetration of bioelectricity in the remable electricity capacity in 2020 is
expected to be found in Denmark with 41.1% followed by Lithuania with 39% and Finland
with 34.2%.

3.8.1.b. Contribution to renewable electricity

The amount of bioelectricity in EU reached in 2012 142 TWh (511lidcRBsing by a CAGR

of 10.9% between 2005 and 2012, slightly higher than the expected CAGR (10.2%) from the
aggregated NREAPs. The share bideé#y in finalrenewable electricity in the EU reached

19% and its contribution to final renewable energy c¢kad 7.7% in the same year. The
fastest development of bioelectricity took place between 2011 and 2012 with a CAGR of
12.9% comparing with periods 20@910 (CAGR of 12.3%) and 22001 (CAGR of 1.8%).

In 2020 bioelectricity use is expected to reach 233W®h (839.5 PJ) accounting for 19.8%6

the expected finatenewable electricity and 8.1% ekpectedfinal renewable energy in the

EU.

( 11 2332 )

23 16.2 I
54.5

_ 2005 2005-10 2010-11 2011- 12 2012- 20 2020
Figure42. Bioelectricity progress in the EU, 2602620
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The Member States leading in bioelectricity use in 2012 were Germany with 39.6 TWh
(3408.3 PJ), United Kingdom with 15.2 TWh (1307 PJ), Italy with 12.3 TWh (1061.4 PJ),
Sweden with 12.2 TWh (1048.3 PJ) and Finland with 10.8 TWh (932.8 PJ).

All member Sties increased bioelectricity use between 2005 and 2012 although for 13 of

them (BG, DK, IE, EL, ES, FR, LT, LU, HU, NL, AT, RO and SI) not enough to reach the expected
plans according their NREAPs. On the contrary, Estonia almost tripled the expected NREAP
figure (336 GWh) for 2012 already exceeding the 2020 expected level by 655 GWh (+188 %).
The highest penetration obiomass in finalrenewable electricity was indeed found in

Estonia (65.7%) followed by Hungary (64.1%), Poland (59.5%), The Netherla8®%s ¢Yd

Belgium (46.2%).

In 2020 the leading Member Staten bioelectricitywill be Germany with 49.5 TWh (4253.3

PJ), United Kingdom with 26.2 TWh (2249.8 PJ), Italy with 18.8 TWh (1615 PJ), France with
17.2 TWh (1476.7 PJ) and Swedeith 16.8 TWh (1440.8 PJ). The highest shares of
bioelectricity inexpected final renewable electricitywill be found in Hungary (59.4%),
Belgium (47.7%), Poland (44.6%), Denmark (43%) and Luxembourg (42.8%).
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8.2 Biomass heating/cooling

Biomasdeat/cold (bioheat) use in EU increased by a CAGR of 4.6% between 2005 and 2012
reaching 72.7 Mtoe (3045.8 PJ) providing a share of 88.7% of the final renewable heat in the
EU. The bioheat contribution to the final renewable energy in the EU reached 4%.6%
2012. Bioheat use developed faster between 2005 and 2010 with a CAGR of 6.9% comparing
with periods 2012011 (CAGR 67.4%) and 2012012 (CAGR of 5.7%). In 2020 bioheat will

still grow with a CAGR of 2.8% reaching 90.4 Mtoe (3785.3 PJ). Itggtemein final
renewable heat will decrease to 80.9% and its share in final renewable energy will reach
36.4%.
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Figure4b. Biomass renewable heating/cooling progress in the EU, 2028

Five Member States (HR, PT, RO, FI and &Kplanned to decrease bioheat between 2005

and 2012, but in fact only Croatia and Portugal did it. Comparing with aggreg&EAmRs

bioheat developed sloweahan expected in 7 Member States (CZ, DK, IE, FR, MT, NL and PT).
This biomass category experienc¢he fastest development between 2005 and 2012 in
Poland, with a CAGR of 77.9%, in Cyprus with a CAGR of 21.1% and in Belgium with a CAGR
of 14.7%.

In 2012, the leading Member States in the EU were France with 10.3 Mtoe (431.6 PJ),
Germany with 10 Mto€418.6 PJ), Sweden with 8.5 Mtoe (354.7 PJ), Finland with 6.4 Mtoe
(266.5 PJ) and Poland with 5 Mtoe (209.3 PJ). Only in Cyprus and Malta the penetration of
bioheat in renewable heating/cooling remained below the 20%. In all other member States
bioheat acounts for at least 80% of renewable heating and in Estonia and Latvia bioheat is
the only source used for renewable heating/cooling.

In 2020, leading Member States in bioheat are expected to be France with 16.5 Mtoe (688.9
PJ), Germanwith 11.4 Mtoe (475.4 PJ), Sweden with 9.5 Mtoe (397.4 PJ), Finland with 6.6
Mtoe (276.7 PJ) and Italy with 5.7 Mtoe (237.4 PJ). In 2020, the share of bioheatl in fina
renewable heat is expected to be 100% in Estonia, 99.7% in Latvia, 97.3% in Lithuania,
97.3% in Bulgaria and 96% in Romania. The penetration of this biomass category in
renewable heat in Cyprus and Malta is expected to reach respectively 24.4% and 38.4%.
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8.3 Solid biomass

In 2012 solid biomass used for energy purposes totalled to 78.2 Mtoe (3275 PJ), already 92%
(78.2 Mtoe) of biomass for energy purposes (in both electricity and heat/cold sectors)
contributing with 49.5% in final renewable energy in the EU. In 2012 saodichasis
consumed in electricity sector covered only 10.2% of total solid biomass consumed for
energy in the EU, the rest was made by solid biomass consumed for heat/cold purposes. The
fastest development of solid biomass took place during period ZIP with a CAGR of

8.6% comparing with period 2010 (CAGR of 7.8%) and 22111 (CAGR 66.7%).

In 2020 solid biomass consumed for energy purposes in the EU is expected to amount to
94.3 Mtoe (3949 PJ) but its contribution in the expected fusdof biomass for energy and

final renewable energy will decrease respectively to 85.4% and 31.9%. In 2020 the use of
solid biomass in electricity sector is expected to increase its contribution in total solid
biomass energy uses reaching 14.2%.
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Figure47'®. Solid biomass capacity progress in the EU,

Leading Member States in the EU in solid biomass use for energy purposes in 2012 were
France with 10.5 Mtoe (441.2 PJ), Germany with 9.8 Mtoe (409.5 PJ), Sweden with 8.5 Mto
(409.2 PJ), Finland with 7.2 Mtoe (303 PJ)Rolnd with 5.7 Mtoe (240 PJyolid biomass

energy uses experienced a very fast growth in five Member States (EE, AT, PL, PT and FI)
exceeding not only the expected figures for 2012 but even the plan @@020n the

contrary, seven Member States (CZ, DK, IE, ES, FR, CY and NL") missed their NREAPSs plans in
2012.

In Bulgaria biomass consumed for energy purposes in 2012 was almost totally solid biomass.
Malta had the lowest share of solid biomass in fins¢ of biomass for energy with 49.2%.

All other Member States count on solid biomass for more than 75% of their bionsass

energy sector. Contribution of solid biomass in final renewable energy reached the lowest
level in Malta with 5.8% and the highas Estonia with 94%. In 2012 Malta consumed solid
biomass only in heating/cooling sector even that the figure is very marginal. Only the

'® czech Republia its 2013 progress report didn't divide the biomass into subcategories for year 2011.
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Netherlands and United Kingdom had in 2012 almost the same share of solid biomass
consumed in electricity and in haag/cooling sectors where still the heating/cooling sector
had the highest. In all other Member States biomass consumed for heat/cold had the
dominating share.

In 2020 the contribution of solid biomass in final biomase for energy will decrease
slightly in the majority of Member States. Only in the Netherlands, Portugal and Finland the
share of solid biomass in finalse of biomass is expected to decrease significantly
respectively from 84.2% to 56.9%, from 99.1% to 61.4% and from 99.2% to 59.8%eThe us
of solid biomass for electricity purposes is expected to increase slightly up to 2020 except
PT, SK and UK where the increase will be at the side of heat/cold.

Leading Member States in solid biomass for energy in 2020 are expected to remain France
with 17.1 Mtoe (714.2 PJ), Germany with 11.2 Mtoe (463.3 PJ), Sweden with 10.8 Mtoe
(454.1 PJ), Italy with 5.9 Mtoe (165.3 PJ) and Poland with 5.5 Mtoe (230.8 PJ).

8.3.1 Solid biomass electricity
8.3.1.a. Installed capacity

Installed capacity of solidiomass electricity (hereafter solid biomas reached 18.5 GW

in 2012 increasing with a CAGR of 8.3% between 2005 and 2012. Penetration of solid
biomassel in total biomass installed capacity in the EU in 2012 was 64.5% whereas
accounting for 5.9% inotal renewable electricity capacity in this year. The fastest
development of solid biomasal capacity took place between 2005 and 2010 with a CAGR
of 12.6% comparing with periods 202011 (CAGR 08.3%) and 2012012 (CAGR of
6.6%). In 2020 solid biomasl capacity is expected to reach 27.9 GW, growing with a CAGR
of 5.2% and slightly decreasing its shares in total biomass and renewable electricity capacity
reaching respectively 63.7% and 5.8%.
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Figure48. Solid biomass installed capacity progress in the EU,-2028

YIn its 2013 progress report Czech Republic reported on renewable electricity originated from solid biomass but no
installed capacity for this biomass subcategomgeorted for 2011 and 2012.
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Estonia had no plans to introduce solid biomass capacity in electricity sector but since in
2009 it had in place 35 MW which increased to 63 MW in 2010 remaining unchanged till
2012. Solid iemassel capacity had the highest relative increase in Lithuania with a CAGR
of 52.3% even that slightly lower than the planned 53.4%. Only Germany decreased the
solid biomassel| capacity between 2005 and 2012 beindg33@W below the baseline level.
Leadng member States in solid biomasiscapacity in 2012 were Sweden with 3542 MW,
Germany with 2034 MW, United Kingdom with 2016 MW, Finland with 1956 MW and
Austria with 1672 MW.

In 2020, the leading countries are expected to be Germany with 4792 fbliMyved by UK

with 3140 MW, Sweden with 2872 MW, Denmark with 2404 MW and France with 2382
MW. The installed capacity of solid biomasdplants in these five countries will increase to
15590 MW in 2020, representing 56.1% of the overall capacity inlthe E

8.3.1.b. Contribution to renewable electricity

Solid biomass contribution in electricity sector (hereafter solid biored}seicreased with a
CAGR of 7.7% between 2005 and 2012, from 55.1 TWh (198.2 PJ) to 92.4 TWh (332.6 PJ). In
2012 the share of sml biomassel in finaluse of biomass for energy purposes in the EU
amounted to 9.4% while the penetration of solid biom&sn renewable electricity and

final renewable energy was respectively 12.4% and 5% in 2012. The fastest development of
the solid bomass use in electricity sector took place between 2005 and 2010 with a CAGR of
11% comparing with period 2042011 (CAGR 68.5%) and 201-2012 (CAGR of 8.8%). In
2020 solid biomassl is expected to reach 156.2 TWh (562.3 PJ) increasing with a CAGR of
6.8% from year 2012. Its share in total solid biomassfor energy purposes is expected to
increase up to 14.2% while its contribution to renewable electricity and final renewable
energy will reach 12.9% and 5.5% respectively.
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Figure49. Solid biomass renewable electricity progress in the EU, 2029

14 Member States (BG, DK, DE, EL, ES, FR, IT, LU, HU, MT, NL, AT, RO and B\eeported
useof solid biomas®l for energyin comparisorwith plans or nauseat all. On the contrary

in 2012 Estonia reported an unplanned solid biorealsase of 985 GWh (3.5 PJ). Portugal
developed faster than planned these of solid biomassl already doubling in 2012 the
2020 plan of 2986 GWh (10.7 PJ). Finland had planned to ratieceamount of solid
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biomassel but in 2012 it reported a figure higher than the 2012 plan but even higher than
the 2020 plan.

Leading Member States in these of solid biomas®l 2012 were Sweden with 12.2 TWh
(43.8 PJ), Germany with 12.1 TWh (43.5Rdband with 10.7 TWh (38.5 PJ), Poland with 9.5
TWh (34.3 PJ) and United Kingdom with 9.3 TWh (33.6 PJ), acgmltdgether for 58.2%

of EU uses. Almost twihird of renewable electricity in Estonia in 2012 was indeed coming
from the unplanneduse of solid biomass electricity while in Hungary this contribution
accounted for more than half of renewable electricity consumed in this Member State. The
Netherlands experienced the highest penetration of solid biorgdssn renewable
electricity with a 22.8%bsre in 2012 having also the highest share in biomass consumed for
energy purposes.

In 2020, leading countries in solid biomadsare expected to be Germany with 24.6 TWh
(88.4 PJ), United Kingdom with 20.6 TWh (74.1 PJ), Sweden with 16.6 TWh (39&nEd),

with 13.5 TWh (48.5 PJ) and The Netherlands with 11.97 TWh (43.1 PJ) covering 55.8% of
expected solid biomassl in the EU. Hungary is expected to show in 2020 the highest
penetration of solid biomassl (48%) in its renewable electricity while theghest share in

final renewable energy and final biomass use for energy are expected to be respectively in
Belgium (15.3%) and Malta (44.9%).

8.3.2 Solid biomass heating/cooling

Solid biomass consumed in heating/cooling sector reached 70.3 Mtoe (2842.8 2012
increasing with a CAGR of 5.5% from the baseline figure of 48.2 Mtoe (2017.3 PJ). In 2012
almost 86% of renewable heating/cooling in the EU was coming from the use of solid
biomassth while the contribution to the final renewable energy amoudtéo 44.4%. The
fastest development of solid bioma#is took place between 2011 and 2012 with a CAGR of
8.6% comparing with periods 20@010 (CAGR of 7.5%nd 20162011 (CAGR 66.5%).Up

to 2020 solid biomass use for heating/cooling is expected todeeldped with a CAGR of
1.8% in order to reach the plan of 80.9 Mtoe (3386.6 PJ). In relative terms the solid biomass
use for heating/cooling contribution in renewable heating/cooling and final renewable
energy is expected to decrease respectively to 72a4%33%.
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Figure50. Solid biomass renewable heating/cooling progress in the EU -200%
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Only five Member States (CZ, DK, IE, FR and CY) in 2012 developechtiotogyslower

than expected while Estonia, Austria, Polanditigal, Slovenia and Slovakia exceed already

in 2012 their plans for 2020. Although not planned since 2009 Malta reported on solid
biomass use for heating/cooling with an amount of 0.5 ktoe that reached 0.65 ktoe in 2012.
Finland had planned to decrease % (2.4 Mtoe) the use of solid biomass for
heating/cooling between 2005 and 2012 while in fact an increase by 15.8% (+866 ktoe) took
place during this time span.

Nearly 55% of solid biomass for heating/cooling was consumed in France (10.2 Mtoe),
Germaly (8.7 Mtoe), Sweden (8.4 Mtoe), Finland (6.3 Mtoe) and Poland (4.9 Mtoe). In 2012
Estonia (99.8%) and Romania (99.2%) had the highest penetration of solid biomass for
heating/cooling in finalrenewable heating/cooling while Malta (9.7%) and Cyprus (14.3%)
had the lowest shares. Lithuania had the highest penetration (84.5%) of solid biomass for
heating/cooling in final renewable energy followed by Estonia with 83.2%. In Bulgaria and
Romania the total biomass used for energy purposes in year 2012 was abtailst made

of solid biomass for heating/cooling purposes.

In 2020, leading countries in solid biomass for heating/cooling is expected to be France with
15.9 Mtoe (665.7 PJ), Sweden with 9.4 Mtoe (394.2 PJ), Germany with 8.9 Mtoe (374.8 PJ),
Italy with 5.2 Mtoe (220.0 PJ), and Poland with 4.6 Mtoe (194.1 PJ). In 2020, the share of
solid biomass for heatingboling in finakrenewable heat is expected to be 100% in Estonia,
96.2% in Latvia, 95.5% in Bulgaria, 95.2% in Romania, 92.6% in Lithuania. &stqeated

to have also the highest penetration in final renewable energy in 2020 with 70.5% together
with Latvia (70%) and Lithuania (66.1%).

8.4 Biogas

Biogasuse for energy purposes (electricity and heat/cold) in the EU reached 6228.4 ktoe
(260.8 PJ) in 2012 increasing with a CAGR of 20.5% between 2005 and 2012. The share of
biogas in finaliseof biomass for energy reached 7.3% in 2012 while the contributiomah f
renewable energy was 3.9%. In 2012 biogasfor electricity covered nearly twithird of

total biogas consumed for both electricity and heating/cooling.
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Figure51. Biogas progress in the EU, 260820
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The fastest develapent of biogas for energy took place between 2010 and 2011 with a
CAGR of 31% comparing with periods 22030 (CAGR of 19.4%) and 2@0D12 (CAGR of
16.3%). In 2020 biogas is expected to grow with a CAGR of 6.1% in order to reach the plan
of 10 Mtoe (4196 PJ). The contribution of biogas in both finategyrelated biomassand

final renewable energy will increase respectively to 9.1% and 4.1%. The difference between
the shares of biogas electricity and biogas for heating/cooling up to 2020 will become
smaller due to the fastest increase of biogas use in for heating purposes.

Although not planned, Estonia reported 1.6 ktoe in 2009 of biagafor energy purposes,
amount which increased to 2.4 ktoe in 2012. Austria and Sweden already exceeded in 2012
their plans for 2020 respectively by 35 ktoe (1.5 PJ) and 29.2 ktoe (1.2 PJ). On the contrary,
biogas use in energy developed slower than planned in 13 Member States (BG, CZ, DK, IE,
LT, LU, MT, NL, PL, PT, RO, SK and UK). In 2012 Bulgaria and Portugadl dnogasonly

for electricity purposes. Biogas had the highest share in fisalof biomass for energy
purposes in Malta (50.8%) and Cyprus (42.4%) while the lowest shares were found in
Romania (0.3%), Sweden (0.5%) and Finland (0.7%).

82% of biogas consumed in the EU energy sector was coming from Germany (3427.5 ktoe),
United Kingdom (583.2 ktoe), Italy (580.3 ktoe), France (261.4 ktoe) and Czech Republic
(234.2 ktoe).

In 2020 leading Member States are expected to be Germany (3767, krance (873.3

ktoe), Poland (798.5 ktoe), Italy (783.7) and United Kingdom (781 ktoe) with a contribution
of 69.3% in finalise of biogas in the EU. Except six Member States (BE, DE, IE, AT, SE and
UK), all other Member States are expected to inceetige share of biogas in final biomass
usefor energy purposes. The highest shares of biogas indsebf biomass for energy are

still expected to be found in Malta (55.1%) and Cyprus (43.1%).

8.4.1 Biogas electricity
8.4.1.a. Installed Capacity

Bioga installed capacity in the EU reached 8339 MW in 2012 increasing with a CAGR of
17.7% between 2005 and 2012. Almost g@hi&d of biomass electricity capacity in 2012 was
made by biogas, which corresponds to a penetration of 2.7% in final renewable @tgctri
installed capacity. Biogas installed capacity developed faster between 2010 and 2011 with a
CAGR of 55.7% comparing with periods 22050 (CAGR of 11.3%) and 2@0D12 (CAGR

of 17.5%). In 2020 the biogas capacity is expected to amount to 11232 Nhauglt its
relative contribution to bioelectricity and renewable electricity capacity will decrease
respectively to 25.7% and 2.4%.

Half of member States (BE, BG, IE, EL, LT, LU, MT, NL, PT, RO, SI, SK, SE and UK) were below
the planned figures reported in their NREAPs and, Bulgaria and Malta didn't report on
biogas electricity capacity for 2012, although planned.

United Kingdom haglanned to decrease since 2010 its biogas electricity capacity while
according to its NREAP Estonia had no plans to develop biogas electricity. Nevertheless,
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Estonia already installed 2 MW of this technology which reached 4 MW in 2010 remaining in
this level even in 2012.
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Figure52. Biogas installed capacity progress in the EU,

Italy more than doubled its biogas electricity capacity in 2012 compared with its NREAP plan
of 602 MW for this year exceeding by 74 MW (+6.2%) the 2020 planned value of 1200 MW.
Austria reached in 2012 almost four tirields the planned biogas capacity @8 MW for

this year also exceeding the 2020 plan by +275 MW (+270%). Germany, Italy and United
Kingdom with respectively 3764 MW, 1274 MW and 1235 MW covered almost-three
fourths of total biogas power capacity in EU.

In 2020, according to NREAPs thallag Member States in biogas power installed capacity
are expected to be Germany with 3796 MW, followed by Italy with 1200 MW, UK with 1100
MW, Poland with 980 MW and the Netherlands with 639 MW. The installed capacity of
biogas plants in these five courds is expected to reach 7715 MW in 2020, representing
68.7% of the biogas power plant capacity in the EU.

8.4.1.b. Contribution to renewable electricity

Contribution of biogas to renewable electricity (biogey reached 46.4 TWh (167.2 PJ) in
2012 inceasing with a CAGR of 20.6% (+34 TWh) from the baseline level. The share of
biogas technology in renewable electricity in the EU reached 6.2% in 2012 from 2.5% in the
baseline year. The fastest development of bieghtok place between 2010 and 2011 with

a CAGR of 54.9% comparing with periods 2B0E0 (CAGR of 14.4%) and 2@0D12 (CAGR

of 22.6%). In 2012 biogas covered almost onéhird of biomassel contribution in
electricity sector and in 2020 it is expected to reach 64 TWh (230.1 PJ) increasinty by
4.1% annually. Despite of this increase the share of biegasrenewable electricity in 2020

is expected to decrease to 5.3% as well as it contribution in biolaskich is expected to
reach 27.4%. Nevertheless, biogdsis expected to slightlyncrease its share in final
biomass used for energy purposes from 4.7% in 2012 to 5% in 2020.
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Figure53. Biogas renewable electricity progress in the EU, 22080

The development of biogas in 2012 was faster than planned half of Member States.
Finland had the highest positive deviation from NREAPs value in relative terms (+250%)
whereas Germany had the highest positive deviation in absolute terms (+11.3 TWh) in 2012.
United Kingdom had the highest negative deviatioralisolute terms{/46 GWh) whereas
Bulgaria had the highest negative deviation in relative terr83%) from the expected
NREAPs respective figures for 2012. Biejas Germany increased so fast that it exceeded

in 2012 the expected 2020 plan of 23.4 TWh16.2% (+3.8 TWh). Austria also exceeded in
2012 the expected 2020 figure of biogalsby 58 ktoe (+9.9%). Leading Member States in
2012 were Germany with 27.2 TWh (98.1 PJ), United Kingdom with 5.9 TWh (21.1 PJ), ltaly
with 4.6 TWh (16.6 PJ), Czech &g with 1.5 TWh (5.3 PJ) and France with 1.3 TWh (4.6
PJ) with an overall contribution of almost 90% of bieghsonsumed in the EU the same
year.

In 2012 the share of biogas in finaluseof biogasfor energywas 86.6% in United Kingdom,
80.5% in atia, 68.5% in Italy and 68.3% in Germany. Greece and Malta used only biogas
as biomass source to contribute in the electricity sector even if a contribution of solid
biomass was also planned. Germany, Cyprus and Malta had the highest penetration of this
biomass subcategory in their renewable electricity respectively with 19.96%, 19.52% and
18.22%. United Kingdom had the highest penetration of this biogas category in final biomass
(21.9%) consumed for energy purposes and in its final renewable ener@)(9.1

In 2020, leading countries in biogakare expected to be Germany with 23.4 TWh (84.4 PJ),
Italy with 6.0 TWh (21.7 PJ), United Kingdom with 5.6 TWh (20 PJ), the Netherlands with 4.7
TWh (16.8 PJ) and Poland with 4 TWh (14.5 PJ). The Jeiogathese five countries will
deliver 43.7 TWh (157.4 PJ) in 2020, representing 68.3% of the biogas electricity in the EU.
In 2020, the highest shares of biogas power in renewable electricity is expected to be
reached in Czech Republic with 24%, Luxembourg 18th%, Malta with 18.2%, Lithuania

with 14.0% and Poland with 12.6%. Cyprus will continue to consume only biogas as biomass
contribution in its renewable electricity in 2020 whereas for Greece this penetration is
expected to decrease up to 71% due to tlentibution of solid biomass. In 2020 Malta is
expected to have the highest penetration (44.6%) of bieglas final biomasause for

energy purposes in the EU followed by Cyprus (29%) and Germany (12.9%).
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8.4.2 Biogas heating/cooling

Biogas consumed for heating and cooling (bieifigsn the EU accounted for 3.1% of final
biomass consumed for heating/cooling sector in the same year reaching 2.2 Mtoe (93.5 PJ)
in 2012 increasing with a CAGR of 20.4% between 2005 and 2012. In 20t8{ritaution

to final biomass consumed for energy purposes was only 2.6% while the penetration in
renewable heat and final renewable energy in the EU in the same year was respectively
2.7% and 1.4%. The fastest development of bidfga®ok place between 206 and 2010

with a CAGR of 26.6% compare with periods 22001 (CAGR of 5.5%) and 2002
(CAGR of 6.5%). In 2020 biogfass expected to develop with a CAGR of 9.2% in order to
reach the planned figure of 4.5 Mtoe (189.5 PJ). Up to 2020 the relabintilmution of
biogasth in final biomassisefor heat/cold and total biomass will increase respectively to
5% and 4.1%. The same trend of relative shares in renewable heat/cold and final renewable
energy is expected to be found in 2020 for the same eneamyce respectively 4% and

1.8%.
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Figure54. Biogas renewable heating/cooling progress in the EU,

In 11 Member States (BG, CZ, DK, IE, LV, LT, HU, MT, NL, PL and Rf)dwogaseach

in 2012 its expected conbution. Although they reported since in 2010 a contribution of
biogasth respectively of 1 ktoe and 32 ktoe, Bulgaria and Portugal did not report any
biogasth for 201112.

Even that not planned in its NREAP, Estonia reported since in 2010 on thdwtoitriof
biogas in its final renewable heat even that this contribution was very marginal. The same
was found for Greece and Slovenia which did not plan any bitgmstheir final renewable

heat, reaching respectively in 2012 15.2 ktoe (0.64 PJ) antl Ktde (0.49 PJ). Belgium,
Austria and Sweden developed bioghdaster than planned already exceeding2dl?2 the
contribution expected in 2020. The penetration biodhsin the final biomass used for
energy and heating/cooling purposes has reached tlghdst value in Malta respectively
with 31% and 38.7%. Cyprus followed with the respective contributions of 21.3% and 27%.
The Netherlands had in 2012 the highest share of bitlgas final renewable heat and final
renewable energy respectively with 13.&d 5.5%.
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In 2012, Germany was the leading Member State in bidigasith 1085 ktoe (45.4 PJ)
followed by Italy with 183 ktoe (7.7 PJ), France with 151 ktoe (6.3 PJ), the Netherlands with
129 ktoe (5.4 PJ) and Czech Republic with 108 ktoe (4.5 PJ).

In 2020, leading countries in biog#s are expected to be Germany with 1692 ktoe (70.8
PJ)), France with 555 ktoe (23.2 PJ), Poland with 453 ktoe (12.6 PJ), United Kingdom with
302 ktoe (12.6 PJ), and the Netherlands with 288 ktoe (12.1 PJ). In these diveia
biogasth will account for 3290 ktoe (137.7 PJ) in 2020, representing 73.5% of the {ilogas

in the EU in that year. Malta is expected to have in 2020 only the contribution of this
biomass subcategory in heating/cooling sector with a share of 1th4f#al biomass use for
energy purposes. The penetration of bioghsn final renewable heat in 2020 is expected to
have the highest value in Malta (38.4%), the Netherlands (13.2%) and Luxembourg (12.4%).

8.5 Bioliquids

The development of bioliquidbetween 2005 and 2012 followed a negative trend with a
negative CAGR of 12.69893.5 ktoe) reaching in 2012 only 38&toe (21.1 PJ), almost 10
times less than the expected figure in the same year. Bioliquids had a very marginal
contribution in final bionassusefor energy purposes and final renewable energy in 2012
respectively 0.6% and 0.3%. In 2012 about half of bioliquids (55%) are used for electricity
purposes and the rest for heating/cooling. The fastest decrease of bioliquids use took place
between2010 and 2011ith a negative CAGR of 81.3%.2020 the absolute contribution

of bioliquids is expected to increase with a CAGR of 36.5% (13-firdethe planned CAGR
according to NREAPS) to reach 6094 ktoe (255.2 PJ). The penetration of biolicfinds in

use of biomass for energy is expected to reach 5.5%, almost 10 times its share in 2012. In
the same year bioliquids contribution to final renewable energy is expected to reach 2.5%, 8
times its share in 2012. In 2020 the bioliquids in heating/codiegjor is expected to reach
82% of total bioliquids expected to be consumed for energy in the same year.
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Figure55. Bioliquids progress in the EU, 262620
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®The Netherlands reported an installed capacity for bioliquids for period A@08ut no contribution in
renewable electricity from this biomass subcategory is reported for the same period.

pp. 75



Only 6 Member States (DK, DE, IT, CY, LV and Fl) reporteduse tfidvioliquids for energy
purposes (both electricity and heat/cold) while according the NREAPs this number was
expected to be more than double.

Cyprus and Latvia had no plans to introduce bioliquids in electricity and heating/cooling
sectors. Neverthiess in period 20112 both these two Member States reported on thse

of this biomass subcategory for energy purposes. Italy had the highest absolute contribution

in bioliquids consumed for energy purposes in 2012 with 277 ktoe (11.6 PJ) followed by
Germany with 191.5 ktoe (8 PJ). Contributions of Denmark, Finland and Latvia reached in
the same year respectively 22 ktoe (0.9 PJ), 12 ktoe (0.5 PJ) and 2.4 ktoe (0.1 PJ). Cyprus
consumed bioliquids only for electricity purposes whereas in Italy 92.4% dffdmtigquids

are consumed in this sector.

Bioliquids was consumed totally for heat/cold in Finland whereas in Latvia and Germany this
figure reached respectively 97.1% and 88.8%. The penetration of bioliquids in final biomass
use and final renewable energy had the highest shares in Italy respectively with 5% and
1.7% while in Germany this figures reached 1.4% and 0.7%.

In 2020 eleven Member States (BE, DK, DE, IT, NL, AT, PT, RO, SI, Fl and SE) are expected to
contribute with boliquids in final renewable energy of the EU.

Finland is expected to have the highest absolute contribution with 3021.1 ktoe (126.5 PJ),
equivalent to almost half of total bioliquids expected to be consumed in this year in the EU
for energy purposes. Ptugal is expected to reach the second absolute contribution with
932 ktoe (39 PJ) whereas the Germany will follow with 835.7 ktoe (35 PJ). Bioliquids is
expected to be consumed totally for electricity purposes in Austria, whereas in Italy this
ratio will reach 73.6%.

The Netherlands, Romania and Slovenia have planned to use this biomass subcategory only
for heat/cold purposes in 2020. The highest share of bioliquids in final bionsassd final
renewable energy are expected to be found in Finland (3%hé628.2%), Portugal (35.5%

and 15.4%) and the Netherlands (19.7% and 7.9%).

8.5.1 Bioliquids electricity
8.5.1.a. Installed capacity

Bioliquids installed capacity in the EU inged in 200512 with a CAGR of 26%, reaching
the level of 1856MW™. The netration of bioliquids in final biomass capacity in 2012
reached 4.6% from 2.3% in the baseline year. The share of bioliquids in renewable electricity
capacity in 2012 increased to 0.4% from 0.2% in the baseline year. In 2020 the bioliquids

%|n 2012 the Netherlands reportechdnstalled capacity for bioliquids of 528 MW which is included in the EU
final bioliquids installed capacity. Because this MS did not report on the electricity produced from this biomass
subcategory and for the consistency of the calculations the repactgzhcity from Netherland is not taken in
consideration in the results presented in this section. Without the Netherland bioliquids capacity the EU 2012
total installed capacity of bioliquids used in this sectwas1328 MW
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installed cpacity is expected to reach 1711 MW contribution in biomass installed capacity
and renewable electricity capacity respectively by 3.9% and 0.4%.
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Figure56. Bioliquids installed capacity progress in the EU, 2200

Only 6Member States (BE, DE, IT, NL, AT afity @ported on bioliquids installed capacity

in the EU in 2012. Although not planned, the Netherlands reported since 2009 an installed
capacity for bioliquids equal to 17 MW. Even Sweden had no plans to use tiygiib®lin
electricity sector but in 2012 it reported a capacity of 528 MW. The expected bioliquids
capacities for Denmark (26 MW) and Portugal (435 MW) were not reached in 2012 while
Belgium, Germany and Italy exceeded in the expected capacities forethis lyaly had in

2012 the highest penetration of bioliquids in biomass capacity with 27.8% followed by
Sweden (13%), Belgium (6.3%), Germany (4.2%) and the Netherlands (1.4%). The shares of
bioliquids capacity in total renewable electricity capacity rest2.3% in Italy and 2.2% in
Sweden.

According to the NREAPs in 2020 ltaly is expected to have installed 980 MW of bioliquids
capacity, followed by Portugal with 435 MW, Germany with 237 MW, Denmark with 26 MW
and Belgium with 18 MW.

8.5.1.b. Contributon to renewable electricity

Renewable electricity from bioliquids in the EU reached 3228 GWh (11.6 PJ) in 2012
increasing with a CAGR of 11.9% between 2005 and 2012. Bioliquids contribution to
renewable electricity was very marginal in 2012 with a shdr8.4%, whereas in biomass
electricity this subcategory provided a contribution of 2.3%. The fastest increase of
bioliquids use in electricity sector took place between 2005 and 2010 with a CAGR of 34%.

In 2020 the absolute contribution of bioliquids tenewable electricity is expected to reach
12746.8 GWh (45.9 PJ) developing with a CAGR of 18.7% (almost 6 times higher than the
expected average growth rate). The contribution of bioliquids in biomass electricity is
expected to increase four times, almastaching 9% whereas the penetration in renewable
electricity will be only 1%.

2 see Footnote 19.
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More than 90% of renewable electricity in the EU from bioliquids was found in Italy with
2977 GWh (10.7 PJ) followed by Germany with 250 GWh (0.9 PJ).
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Figure57. Bioliquids renewable electricity progress in the EU, 20080

Although not planned, Latvia and Cyprus reported on tise of bioliquids for electricity
purposes respectively 0.8 GWh and 0.2 GWh. Belgium, the Netherlandsafunst Sweden

did not report any renewable electricity from bioliquids for period 2dPleven if they have
reported oninstalled capacity for this biomass subcategory. According to NREAPS, the main
contribution from bioliquids to electricity sector wagmected from Finland (4390 GWh) but

no final electricity fromthis biomass subcategory was reported for 21 The highest
penetration of bioliquids in final renewable electricity in 2012 was found in Italy with 3.5%
while for Germany this figure wamly 0.2%.

In 2020, among the 8 Member States that are expected to contribute to the EU bioliquids
use for electricity purposes, Italy is expected to be the leading country with 4860 GWh
(17.5 PJ) followed by Finlafavith 4780 GWh (17.2 PJ), Portugathrl523 GWh (5.5 PJ),
Germany with 1450 GWh (5.2 PJ) and Sweden with 65 GWh (0.2 PJ).

In 2020, the highest shares of bioliquids in their final renewable electricity is expected to be
reached in Finland with 14.3%, Italy with 4.9%, Portugal with 4.3%naBg with 0.7% and
Belgium with 0.1%. Portugal is expected to have the highest share of bioliquids in its
biomass used in electricity sector with 47.7% followed by Finland with 44.1% and Italy with
39.2%.

8.5.2 Bioliquids heating/cooling

Theuseof bioliquids for heat/cold purposes reached in 2012 only 227 ktoe (9.5 PJ), 5 times
lower than the baseline level of 1172 ktoe (49.1 PJ) decreasing between 2005 and 2012 with
a CAGR 0f20.9%. Its penetration to the renewable heat and biomass used for heat/cold
purposes was in 2012 very marginal with 0.3%. Between 2005 and 2010 bioliquids for
heat/cold developed with a CAGR of 12.9% whereas period -2010 experienced a

“1n its NFEAP Finland didn't report on the expected 2020 bioliquids installed capacity.
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decrease with a negative CAGR of 88.8% followed then from a further decrease between
2011 and2012 with a CAGR €8.7%.

In 2020 theuse of bioliquids in heating/cooling sector in the EU is expected to reach 4998
ktoe (209.3 PJ) increasing with a CAGR of 47.2%, 18 times higher than the planned CAGR.
The share of bioliquids in final renewable heaxpected for 2020 will reach 4.5%
contributing to 6.9% of the biomass expected to be consumed in this sector.
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Figure58. Bioliquids renewable heating/cooling progress in the EU,

Only 5 Member States (DK, DE, IT, LV and FI) reported on the contribution of bioliquids in
heating/cooling sector in year 2012. The highest contribution in 2012 was coming from
Germany, accounting for almost 75% (170 ktoe or 7.1 PJ) of the whole EU. araeoth
bioliquids in final biomass consumed for heat/cold purposes in the EU reached the highest
figure in Germany with 1.7% contribution equivalent to a share of 1.5% in final renewable
heat.

In 2020, the number of Member States expected to report avlidpsids heat will double

from 2012 (BE, DK, DE, IT, NL, PT, RO, SI, Fl and SE). The highest absolute contributions are
expected to be Finland with 2610 ktoe (109.3 PJ), Portugal with 801 ktoe (33.5 PJ), Germany
with 711 ktoe (29.8 PJ), the Netherlandsiw&82 ktoe (24.4 PJ), and Italy with 150 ktoe (6.3

PJ). Leading Member States in the share of bioliquids in the renewable heat are expected to
become Finland with 35.9%, Portugal with 32.0%, the Netherlands with 26.7%, Germany
with 4.9% and Slovenia with5%6. Bioliquids will contribute with more than 7%&dbiomass

expected to be useth this sector in the Netherlands whereas in Portugal and Finland this
contribution is expected to reach respectively 43.6% and 41%.

8.6 Biomass used in households

Biomassuse in households for heating/cooling purposes (biohéause) made in 2012
almost 54% of biomass used for heat/cold purposes in the EU, amounting to 39.1 Mtoe
(1636.6 PJ), increasing with a CAGR of 4.6% between 2005 and 2012. This development was
faster than planned exceeding by +9.6% (+3439.3 ktoe) the expected figure for 2020. Energy
from household biomass accounted for the 47.7% of final renewable heat and 24.7% of final
renewable energy consumed in the EU in 2012. The fastest development of the use of
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biomass in households took place during 22012 with a CAGR of 8.6% comparing with
periods 200582010 (CAGR of 6.1%) and 22011 (CAGR 0f3.6%). According to the
aggregated NREAPs the expected bioHeatse in 2020 will be 35.7 Mtoe (1492.5 PJ). The
shares of this biomass category in final bioheat and renewable heat in 2020 is expected to
be respectively 39.4% and 31.9% whereas 14.6% of final renewable energy in the EU is
expected to be in the form of biomass in households.
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Figure59. Biomass use in households progress in the EU,-20@9

15 Member States (BE, DE, EE. IE, EL, ES, LT, HR, NL, PL, PT, RO, SI, FI and SE) consume
more biomass in households in 2012 than their 2020 plans. Only Malta has no plans for
bioheathouse while, although not planned, Poland has introduced it since in 2009.

France reported the highestseof bioheathouse in 2012 with 7.2 Mtoe (299.6 PJ) followed

by Germany with 6.4 Mtoe (267.8 PJ), Italy with 3.6 Mtoe (151.5 PJ), Romania with 3.3 Mtoe
(137.5 PJ) and Poland with 2.8 Mtoe (116.8 PJ). The contribution of these five Member
States covered in 2012 almost 60% of the whole EU use.

In 2012 Croatia and Romania used almost 90% of bidhdaiusenolds This share for the
same year reached near86% in Slovenia and 80% each in Italy and Greece. The shares of
biomasshouse final renewable energy reached 63.6% in Romania, 51% in Lithuania, 49.2%
in Estonia, 49.1% in Hungary and 46.7% in Slovenia.

In 2020, leading Member States in biohdwtuse areexpected to be France with 7400 ktoe
(309.8 PJ), Germany with 5975 ktoe (250.2 PJ), Italy with 3620 ktoe (151.6 PJ), Austria with
2905 ktoe (121.6 PJ), and Romania with 2676 ktoe (112.0 PJ). These five leading countries
will sccount for about 22576 ktoe 49.2 PJ) in biohedtouse, representing about 63.9% of

the whole EU.

In 2020, Bulgaria will show the larger share of bioHsatise in final renewable energy are
with 49.5%, followed by Latvia with 41.4%, Estonia with 38.8%, Romania with 37% and
Czech repblic with 33.3%. Similarly Bulgaria is expected to have in 2020 the highest share
bioheathouse in bioheat with 94.3% followed by Austria with 80.5%, Hungary with 77.4%,
Slovenia with 75% and Italy with 63.8%.
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0. Biofuels

Biofuels use in transport sector in the EU increased annually by 21.8% between 2005 and
2012 reaching almost 12 Mtoe (499.6 PJ). The share of biofuels in final renewable energy in
the EU reached 7.5% from 2.9% in the baseline year. The fastest incrdaiséuefs use in
transport sector took place between 2005 and 2010 with a CAGR of 35%. Nevertheless this
development was slower than expected missing the expected NREAP 2012 figure by 28.6%
(-4.8 Mtoe). Due to this slow development biofuels use in transpector are expected to
increase faster than planned, with a CAGR of 11.8% up to 2020 in order to reach the
absolute contribution of 29.1 Mtoe (1216.4 PJ). The share of biofuels in final renewable
energy in the EU in 2020 is expected to reach almost 12%.
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Figure61. Biofuels progress in the EU, 26820

Only 6 Member States (IT, LU, HR, Sl and SE) met or exceeded the respective NREAPs plans
in 2012. Due to sustainability requirements laid down in Article 17 of RED Bulg&oidaEs
and Spain did not report on biofuels used in transport sector for period 2211

The five leading Member States in 2012 in biofuels use in transport sector in the EU were
Germany with 2943 ktoe (123.2 PJ), France with 2842 ktoe (119 PJ), Ital¥36B ktoe

(57.1 PJ), United Kingdom with 882 ktoe (36.9 PJ) and Poland with 790 ktoe (33.1 PJ),
together accounting for almost 74% of final biofuels use in the EU.

The highest share of biofuels in final renewable energy in 2012 was found in Luxembourg
(36%), Malta (27.2%), United Kingdom (15.9%), Belgium (14.2%) and Cyprus (14.1%). Malta
had in 2012 the highest share of biofuels in bioenergy with almost 70% followed by Cyprus
with 45.6%, Luxembourg with 43%, United Kingdom with 27.7% and Ireland With 26

In 2020, the leading countries in biofuel use in transport are expected to be Germany with
5473 ktoe (229.1 PJ), United Kingdom with 4205 ktoe (176.1 PJ), France with 3660 ktoe
(153.2 PJ), Spain with 113.6 PJ (2713 ktoe) and Italy with 105.9 PJ @530 ke highest
shares of biofuels in final renewable energy are expected to be found in Luxembourg
(55.2%), Malta (22.2%), Ireland (21.2%), United Kingdom (20.5%) and Poland (18.5%).

pp. 82



9.1 Bioethanol/bicETBE

Bioethanol/bicETBE use in transport sector in the EU reached 2575 ktoe (107.8 PJ) in 2012
increasing with a CAGR of 25.1% from the baseline level of 537.8 ktoe (22.5 PJ). The share of
bioethanol/bic-ETBE in total biofuels used in the transport sector hedc21.6% in 2012

from 17.9% in year 2005. Its share in final renewable enasgyn transport sector in the

EU increased from 13.2% in the baseline year to 19.4% in 2012. The penetration of
bioethanol/biccETBE in final renewable energy in 2012 was 1i684, the triple of its
contribution in 2005. The fastest increase of the use of bioethancEAIBE took place
between 2005 and 2010 with a CAGR of 38.4%. Up to 2020 bioethanBlld& use is
expected increase with a CAGR of 14% in order to reach the v&7323.6 ktoe (306.6 PJ),
providing a 25.2% and 22.7% share of biofuels and renewable energy use in transport
sector, respectively. The penetration of bioethanolA&dBE in final renewable energy in
2020 is expected to be increased up to 3%.
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Figure62. Bioethanol/bicETBE progress in the EU, 2@I&20

The leading Member States in year 2012 in bioethanolBIBE use in transport sector
were Germany with 792 ktoe (33.2 PJ), France with 418 ktoe (17.5 PJ), UnitedKimiglolo

387 ktoe (16.2 PJ), Sweden with 197 ktoe (8.3 PJ) and Poland with 193 ktoe (6.4 PJ),
together providing more than twthird of EU use.Finland had the highest share of
bioethanol/bioc-ETBE in biofuels use in transport sector in year 2012 with 4=léwéd by

United Kingdom (43.9%), the Netherlands (39%), Ireland (34.1%), Latvia (29.8%) and
Germany (26.9%). The highest penetration in final renewable energy in year 2012 was found
in United Kingdom with 7% followed by the Netherlands with 5.3%, Irefdtid 3.7% and
Hungary with 2.3%.

Only 4 Member States (BE, AT, Sl and UK) reported in 2012 a use of bioethaadBian
transport sector higher than planned. Croatia, Cyprus and Portugal have planned to
introduce the use of this biofuel subcategorytiansport sector respectively in 2013, 2014
and 2015 and, consistently, did not report any use up to 2012. On the contrary, although
planned, Bulgaria, Denmark, Greece, Estonia and Malta did not report any use of
bioethanol/bio-ETBE for period 201112.
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In 2020, the leading countries in bioethanol use in transport are expected to be UK with
1743 ktoe (73 PJ), Germany with 857 ktoe (35.9 PJ), France with 650 ktoe (27.2 PJ), Italy
with 600 ktoe (25.1 PJ) and Sweden with 465 ktoe (19.5 . highest shareof
bioethanol/bic-ETBE in their final use of biofuels is expected to be found in Greece (67.1%),
Hungary (59.5%), Sweden (57.4%), Malta (45.2%) and Estonia (42.5%). The highest
penetration of bioethanol/bieETBE in their 2020 final renewable energy iseeigd to be

found in Hungary (10.6%), Malta (10%), United Kingdom (8.5%), Greece (8.3%), Cyprus
(5.6%) and Poland (4.2%).

9.2 Biodiesel

The use of biodiesel in transport sector increased between 20@52012 with a CAGR of
21.7%,from 2257.8 ktoe (94.5 PJ) in 2005 to 8938 ktoe (374.2 PJ) in 2012. Almost three
fourth of biofuels used in transport sector in the EU in 2012 was in the form of biodiesel and
its share in final renewable energy consumed in transport sector and finalvadsie energy

in the EU reached in 2012 the figures of 67.4% and 5.7% respectively. Between 2005 and
2012 bioediesel use in transport sector increased with a CAGR of 35.6% whereas during
20102011 this use decreased with a CAGR of 16%. In 2020 the usalielski in transport
sector is expected further increase with a CAGR of 11.3% in order to reach the planned
amount of 20983.2 ktoe (878.5 PJ). Despite of this absolute increase, the share of biodiesel
in final biofuels use expected in 2020 will decreas&2a2%. Its share in final renewable
energyin 2020 will also decrease reaching 65% whereas its contribution in final renewable
energy is expected to increase to 8.6%.
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Figure63. Biodiesel progress in the EU, 200620

The leathg Member States in biodiesel in year 2012 were France with 2424 ktoe (101.5 PJ),
Germany with 2034 ktoe (85.2 PJ), ltaly with 1262 ktoe (52.8 PJ), Poland with 635.6 ktoe
(26.6 PJ) and United Kingdom with 471 ktoe (19.7 PJ) with a cumulated contrib@ition o
76.4% of the whole EU.

Greece, Cyprus, Croatia, Malta and Portugal used only biodiesel in transport sector in year

2012 while the share of biodiesel in biofuels used in transport sector in other Member
States in year 2012 ranged from 53.4% (United Kingdo 97.9% (Luxembourg).
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The highest penetration of biodiesel in final renewable energy in year 2012 was found in
Luxembourg (35.2%), Malta (27.2%), Cyprus (14.1%), Belgium (12.2%) and France (11.1%).

Although planned, Bulgaria, Denmark, Estonia apdirSdid not report biodiesel use in
transport sector while 7 Member States (FR, IT, LU, MT, AT, Sl and SE) reported in 2012
biodiesel use higher than planned.

In 2020, leading countries in biodiesel are expected to be Germany with 4443 ktoe (186 PJ),
France with 2850 ktoe (119.3 PJ), UK with 2462 ktoe (103.1 PJ), Spain with 2313 ktoe (96.8
PJ) and Italy with 1880 ktoe (78.7 PJ). These five countries togethexpeeted to use

584.0 PJ of biodiesel in the transport sector, representing 78.7% of the EU total.

The highest share of biodiesel in biofuels will be found in Portugal (94.3%), Slovenia (90.4%),
Luxembourg (89.3%), Belgium (88.4%) and Spain (85.3%).

Luxembourg is expected to have in 2020 the highest penetration of biodiesel in final
renewable energy with 49.3% followed by Ireland with 15.1%, Poland 13.7%, Belgium 13%
and Slovenia 12.9%.

9.4 Other biofuels

The use of other biofuels (biogas, vegetable oils etc.) in the transport sector has increased
since 2005 with a CAGR of 1.5% reaching 220.4 ktoe (9.2 PJ) in 2012 from the 198.5 ktoe
(8.3 PJ) in the baseline year. In 2012, this biofuels subcategory cdattitmith 1.8% to the

final use of biofuels in transport sector, a contribution much lower than the 6.6% in the
baseline year. The use of other biofuels in transport sector experienced the fastest increase
during period 201322012 with a CAGR of 120% compgrwith periods 2002010 (CAGR of
-1.2%) and 2012011 (CAGR 6#6.3%).

Up to 2020 the other biofuels are expected to further increase by a CAGR of 16.5% in order
to reach the planned level of 746.8 ktoe (31.3 PJ). Nevertheless their contribution to
biofuels in 2020 will reach 2.6% and their share in final renewable energy used in this sector
will increase to 2.3% from 1.7% in 2012.
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Figure64. Other biofuels progress in the EU, 200620
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Only 6 Member States (DE, IE, FlaigEUK) reported in 2012 on the use of other biofuels in
transport sector. Germany had the leading position with 117 ktoe (4.9 PJ) followed by
Sweden with 79 ktoe (3.3 PJ) and United Kingdom with 24 ktoe (1 PJ). The penetration of
other biofuels in total fuels used in transport sector in these 6 MS was the highest in
Sweden with 13.7% followed by Germany (4%) and United Kingdom (2.7%).

In 2020 fifteenMS are expected to report a contribution on renewable energy in trartsp
sector from other biofuelsin that year, the leading Member States are expected to be
Germany with 173 ktoe (7.2 PJ), France with 160 ktoe (6.7 PJ), Austria with 94 ktoe (3.9 PJ),
Sweden with 94 ktoe (3.9 PJ) and Poland with 66 ktoe (2.8 PJ). These five countries are
expected to useabout 587 ktoe (24.6 PJ) of other biofuels in transport sector, covering
about 79.1% of such kind of biofuels in the EU.

9.5 Biofuels Article 21.2

Biofuels article 21.2 (wastes, residues, ligmtlulosic material) amounted to 2186 ktoe
(91.5 PJ) in 2@developing with a CAGR of 81%, almost double of the expected 49.3%. The
share of such biofuels in final use of biofuels in transport sector in 2012 reached 18.3% from
only 1.2% in the baseline year whereas their share in final renewable energy uss in thi
sector reached 16.5% from the very marginal of 0.8% in 2005. In 2012 more than 90% of
Article 21.2 biofuels had the form of biodiesel and the rest of bioethanolBIBE (3.3%)

and other biofuels (5.6%). In 2020 the absolute contribution of Article Biofuels is
expected to amount to 2610.2 ktoe (109.3 PJ). Biodiesel is expected to account for 58% of
Article 21.2 biofuels, the rest will be bioethanol/BEIBE (26%) and other biofuels (16%).
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Figure65. Biofuels Art.21.Drogress in the EU, 200820

ktoe

Sixteen Member States (DE, IE, EL, FR, IT, CY, LT, HU, MT, NL, PL, PT, SI, FI, SE and UK
reported on the use of Article 21.2 biofuels in their transport sector in year 2012. United
Kindom leaded in this year with 472 kt¢¥9.8 PJ) followed by Germany with 392 ktoe (16.4

PJ), Italy with 341 ktoe (14.3 PJ), the Netherlands with 194 ktoe (8.1 PJ) and Sweden with

183 ktoe (7.7 PJ) accounting for more than 72% of EU total article 21.2 biofuels. Even than
planned Estonia did natse this type of biofuels in its transport sector in year 2012 whereas

Cyprus, Hungary and Portugal used less than their respective plans for this year.
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In 2020, leading countries in the use of Article 21.2 biofuels in transport are expected to be
Germanywith 406 ktoe (17.0 PJ), Italy with 400 ktoe (16.7 PJ), Czech Republic with 292 ktoe
(12.2 PJ), Spain with 252 ktoe (10.6 PJ) and Poland with 242 ktoe (10.1 PJ). The five
countries are expected to use about 1592 ktoe (66.6 PJ) in transport in 2020, arfings

62.1% of the art 21.2 biofuels used in the EU.

9.6 Biofuels from import

Imported biofuels in the EU increased with a CAGR of 50% between 2005 and 2012 reaching
2900.5 ktoe (121.4 PJ) from the level of 171 ktoe (7.1 PJ) in 2005. 21.2% (615 ktoe) of
biofuels imported in 2012 was in the form of bioethanol/dBE. The share of imported
biofuels in total biofuels used in transport sector in 2012 was 24.3% with a penetration of
1.8% in final renewable energy in the EU the same year. In 2020 impouéeklsi are
expected to reach 10962 ktoe (459 PJ) increasing with a CAGR of 18%, double of what
planned. Almost 30% of imported biofuels is expected to come from bioethandfbBE.

Its share in total biofuels in 2020 is expected to reach 37.7% with atagioa of 4.5% in

final renewable energy in the EU.
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Figure66. Imported biofuels progress in the EU, 262820

Fourteen Member States (BE, IE, FR, IT, CY, LV, LT, LU, HU, AT, PL, RO, Sl and UK) reported
on the use of imported biofuels in their transport sector in 2012 and Italy and Austria used
in 2012 more imported biofuels than planned for 2020.

Although not ganned, Belgium, Lithuania, Hungary, Poland, Romania and Slovenia imported
biofuels for their needs in transport sector 2012.

For Belgium the imported biofuels were in the form of biodiesel only whereas for Poland
imported only bioethanol/bieETBE. O@tr Member States imported in 2012 both types of
biofuels.

Italy imported in 2012 the highest absolute amount of biofuels, 1054 ktoe (44.1 PJ) followed

by United Kingdom with 651 ktoe (27.3 PJ), France with 436 ktoe (18.3 PJ), Austria with 288
ktoe (12.1PJ) and Romania with 110 ktoe (4.6 PJ).
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Luxembourg used in 2012 in transport sector only imported biofuels followed rinstef
fraction of biofues imported, by Slovenia (98.2%), Italy (77.2%), United Kingdom (73.8%)
and Latvia (73.5%).

In 2020, leathg Member States in the use of imported biofuels in transport are expected to
be UK with 3687 ktoe (154.4 PJ), Germany with 3124 ktoe (130.8 PJ), Italy with 1000 ktoe
(41.9 PJ), the Netherlands with 516 ktoe (21.6 PJ) and France with 450 ktoe (18h@s$&]). T
five countries are expected to use about 367.5 PJ (8777 ktoe) of imported biofules,
representing 80.1% of the EU biofuels imports in that year.

According to their NREAPs, Denmark and Luxembourg are expecting to use in 2020 only
imported biofuels intheir transport sector whereas in Cyprus, United Kingdom and Malta
the share of imported biofuels in total biofuels is expected to be respectively 98.4%, 87.7%
and 75.4%.
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10.Renewable electricity in transport sector

Renewable electricity in transport sector increased with a CAGR of 2.9% between 2005 and
2012, from 1094 ktoe (45.8 PJ) to 1332 ktoe (55.8 PJ), nevertheless its share in final use of
renewable energy in transporsector decreased to 10% in 2012 from 26.5% in 2005.
Renewable electricity used in transport sector provided a marginal contribution in final
renewable energy in the EU in 2012 with 0.8%, mainly used (96.4%)-toadtransport.

Up to 2020 renewable elegtity is expected to be developed with a CAGR of 11.8% in order

to reach 3244.9 ktoe (135.9 PJ). The share of renewable electricity in final use of renewable
energy in transport sector is expected to remain at the level of 10% whereas its contribution
to final renewable energy is expected to reach 1.3%. The share efaaghtransport uses

of renewable electricity is expected to decrease to 77.8% in 2020.
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Figure71. Renewable electricity in transport progress in the EU, 2208

In 2012 three Member States (CY, MT and LT) did not report any use of renewable electricity
in transport sectoralthough planned by all three. Estonia and Poland reported in 2012 a
value of renewable electricity in transport sector exceeding their 28a0s.

Leading Member States in renewable electricity in transport in year 2012 accounting for
two-third of such source in the EU were France with 209 ktoe (8.8 PJ), Germany with 188
ktoe (7.9 PJ), Italy with 186 ktoe (7.8 PJ), Austria with 173 ktad>J) and Sweden with 129

ktoe (5.4 PJ).

The highest penetration of renewable electricity in final renewable energy used in transport
sector in 201Zwas found in Portugal (77.7%), Austria (29.4%), Croatia (23.8%), Latvia
(17.9%) and Sweden (17.5%). Austria had in 2012 the highest penetration (2%) of renewable
electricity used in transport in final renewable energy. Italy, Hungary and United Kingdom
showed a penetration at the level of 1.2%.

In 2020 the leading Member States in the use of renewable electricity in transport sector
are expecetd to be Germany with 667 ktoe (27.9 PJ), Spain with 502.6 ktoe (21 PJ), France

* For Bulgaria, Estonia and Spain the final renewable energy used in transport sector during perid® 2011
was composed by only renewable electricity since these MS didn'trtrepahe use of biofuels that fulfilling
the sustainability criteria in the transport sector for the same period.
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with 402 ktoe (21 PJ), ltaly with68 ktoe (15.4 PJ) and sia with 272 ktoe (11.4 PJ).
Austria is expected to have the highest penetration of renewable electricity in final
renewable energy used in transport sector with 31.8% followed by Sweden (19.6%), Spain
(15.6%), Italy (12.7%) ando@tia (11.5%).

The penetration of renewable electricity use in transport in final renewable energy is
expected to be the highest in Austria (2.9%), Luxembourg (2.7%), Spain (2.4%), Belgium
(1.8%) and Italy (1.7%).

11 Renewable electricity from CHP

Renewable electricity from Combined Heat and Power (CHP) units amounted to 80.5 TWh
(289.7 PJ) in 2012 increasing with a CAGR of 13.7% between 2005 and 2012. This
contribution accounted for 10.8% of final renewable electricity consumed in the EU in the
same year and 4.4% of final renewable energy use in the EU in year 2012. Up to 2020,
renewable electricity from CHP units is expected to reach 125.7 TWh (452.6 PJ) or 10.4% of
final renewable electricity expected to be consumed in the EU while maintaimiciganged

its share in final renewable energy.
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Figure72. Renewable electricity in CHP progress in the EU,-2025

In 2012, two Member States (Estonia and Poland) reported of renewable electricity from
CHP already exceeding the 2020 plans and although Cyprus had not planned any
contribution, it reported for 2012 50 GWh (4.3 PJ) in 2012. On the contrary, although that
planned Spain, France, Lithuania and Hungary did not report any renewable electricity from
CHP in 2012. No renewable electricity from CHP is expected in Malta up to 2020.

Almost of 70% of renewable electricity from CHP in the EU is consumed in Germdny (19
TWh or 68.7 PJ), Sweden (12.2 TWh or 43.9 PJ), Poland (10.1 TWh or 36.3 PJ), Finland (9.6
TWh or 34.4 PJ) and ltaly (5.2 TWh or 18.7 PJ).

The highest share of renewabtlectricity from CHP in finednewable electricity was found

in Poland with 59.5%Estonia 39.2%, Finland 39.1%, the Netherlands 37.9% and Czech
Republic 35.3%. This type of renewable electricity had the highest penetration in final
renewable energy in the Netherlands with 17.5% followed by Poland with 11.9% and
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Finland with 9.2%.

In 2020 nearly 60% of the EU renewable electricity from CHP will be covered by Germany
with 20.8 TWh (74.9 PJ), France with 17.2 TWh (61.8 PJ), Sweden with 16.7 TWh (60.3 PJ),
Finland with 12.3 TWh (44.4 PJ) and Denmark with 8.8 TWh (31.8 PJ). In the sgme yea
Hungary will show the highest share of renewable electricity from CHP (53.4%) in the final
renewable electricity followed by Denmark (42.9%), Czech Republic (42.4%), Lithuania
(41.3%) and Luxembourg (40.7%).

Denmark, Finland, the Netherlands and Czexgublic are expecting to have the highest
penetration of this type of renewable electricity in the final renewable energy in the EU in
2020 respectively with 15%, 9.9%, 9.7% and 9.3%.

12 Renewable heat in DH

In 2012 the EU used 8065 ktoe (337.7 PJ)entwable heat in district heating systems,
increasing from 5849.2 ktoe (244.9 PJ) in 2005. This development took place with a CAGR of
4.7% slightly slower than the expected one of 6.8%. In 2012 the EU used in district heating
systems 9.8% of its renewaliheat or 5.1% of its final renewable energy. In 2020 the use of
renewable heat in district heating systems is expected to further increase with a CAGR of
10.3% in order to reach the planned level of 17704.5 ktoe (741.2 PJ). Shares in final
renewable heat ad final renewable energy are expected to be respectively 15.8% and 7.2%.
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Figure73. Renewable heat in DH progress in the EU,

Mtoe

Sixteen Member States (CZ, DK, DE, EE, IT, LV, LT, LU, HR, HU, NL, AT, RO, SK, FI and SE
reported on the use of renewable heat in their district heating systems in 2012 and two
Member States in this group (namely Lithuania and Austria) exceeding already in 2012 their

2020 plan.

On the contrary, although planned, seven Member States (BEEB&S| FR, SI and UK) did
not report any use of renewable heat in their district heating systems for year 2012 while no
reported values are expected in Cyprus, Malta, Poland and Portugal up to 2020.

In 2012, five Member States were together accounting rfare than 80% of renewable
heat in the EU: Sweden with 3050 ktoe (127.7 PJ), Denmark with 1301 ktoe (54.5 PJ),

pp. 95



Austria with 890 ktoe (37.3 PJ), Finland with 759 ktoe (31.8 PJ) and Germany with 641 ktoe
(26.8 PJ).

In 2012 Denmark used in district heajirb7.8% of its final renewable heat followed by
Estonia (40.9%), Slovakia (33.1%), Sweden (31.6%) and Lithuania (26%).

The highest penetration of renewable heat used in district heating systems in final
renewable energy in the EU in 2012 was found in rbark (36.4%), Estonia (34.1%),
Lithuania (22.1%), Sweden (16.3%) and Slovakia (15.6%).

In 2020 twathird of renewable heat expected to be used in district heating systems in the
EU will be in France with a contribution of 3200 ktoe (134 PJ) followed &gebwwith 3141

ktoe (131.5 PJ), Germany with 2560 ktoe (107.2 PJ), Denmark with 1486 ktoe (62.2 PJ) and
Romania with 1300 ktoe (54.4 PJ).

In the same year, Denmark with 49.1% together with Luxembourg (44.2%), Slovakia (43.9%),
Estonia (40.9%) and the Nettlands (34.2%) are expected to have the highest penetration

of district heating use in their final renewable heat while highest shares in final renewable
energy will be found in Denmark (29.4%), Estonia (28.8%), Hungary (21.5%), Slovakia
(21.2%) and Romaan (18%).
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ETBE, Ethyl Tertiary Butyl Ether

GFEG Gross Final Energy Consumption

GWc¢ Gigawatt

GWh¢ Gigawatthour(s)

H/C¢ Heating /Cooling sector

ktoe ¢ Kilaton oil equivalent

Mtoe ¢ Megaon oil equivalent

MS¢ Member States

NREAPg National Renewable Energy Action Plans
PR¢ Renewable Energy Progress Reports

PV¢ Solar photovoltaic

PJc Petajoule

RES; Renewable Energy Sources

RESH/CG Renewable Energy Sources irakiieg/Cooling sector
RESE¢ Renewable Energy Sources in Electricity sector
REST ¢ Renewable Energy Sources in Transport sector
TWh Terawatthour(s)

Units

General conversion factors for energy

1 Mtoe = 41.868 PJ = 11.63 TWh
1 ktoe =41.868 TJ = 11.63Vh

1 PJ=0.278 TWh = 0.024 Mtoe
1 TWh = 3.6 PJ = 0.086 Mtoe
1TJ=277.8 MWh
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Tablel. Hydropower installed capacity absolute and relative progress in EU MS22205

2005 2012 2012
NREAPs | NREAPs

Gr owt h
2 06250 1 2

Gr

owt h

20122020

2020
NREAP

PR
BE 108 112 117 9 1.13 23 2.3 140
BG 2051 2201 2116 65 0.45 308 1.7 2424
Ccz 1020 1061 1065 45 0.62 32 0.4 1097
DK 10 10 9 -1 -1.49 1 1.3 10
DE 4329 4088 4451 122 0.40 -142 -0.4 4309
EE 5 8 8 3 5.78 n.a -0.3 8
IE 234 234 237 3 0.18 -3 -0.2 234
EL 3107 3433 2537 -570 -2.85 1994 7.5 4531
ES 13084 13408 13293 209 0.23 568 0.5 13861
FR 21046 21835 18669 -2377 -1.70 4827 2.9 23496
IT 15466 16824 14326 -1140 -1.09 3474 2.8 17800
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV 1536 1536 1576 40 0.37 -26 -0.2 1550
LT 128 128 116 -12 -1.37 25 25 141
LU 34 38 34 n.a n.a 10 3.3 44
HR 2083 2140 2140 58 0.39 316 1.7 2456
HU n.a 51 55 55 n.a 12 25 67
MT n.a 0 n.a n.a n.a n.a n.a n.a
NL 37 67 37 n.a n.a 31 7.9 68
AT 7907 8287 7968 61 0.11 1030 15 8998
PL 915 972 569 -346 -6.56 583 9.2 1152
PT 4816 5734 5717 901 2.48 3831 6.6 9548
RO 6289 6687 6456 167 0.38 1273 2.3 7729
Sl 981 1071 1074 93 1.30 279 2.9 1353
SK 1597 1640 1607 10 0.09 205 15 1812
FI 3040 3060 3198 158 0.73 -98 -0.4 3100
SE 16302 16309 16315 13 0.01 2 0.001 16317
UK 4289 4590 1686 -2603 -12.49 3234 14.3 4920
EU28 110414 115524 105376 -5038 -0.66 21788 2.4 127165
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Table2. Hydropower renewable electricity absolute and relative progress in EU MS; 215

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 2 06250 1 2 20122020 NREA
5

GWh GWh |GWh| CAGR®»| GWh |[|CAGR

BE 350.4 372.8 31 -36 -1.52 125 4.3 440
BG 3068 3347 4241 1173 4.73 -529 -1.7 3712
Ccz 1618 2215 2129 511 4.0 577 3.0 2706
DK 23 31 23 n.a n.a 8 3.8 31
DE 19687 18000 21126 1439 1.01 -1126 -0.7 20000
EE 20.1 30 23 3 1.94 7 3.4 30
IE 760 701 759 -1 -0.02 -58 -1.0 701
EL 5017 5360 4126 -891 -2.75 2450 6.0 6576
ES 30350 31033 27594 -2756 -1.35 5220 2.2 32814
FR 70239 69559 59510 -10729 -2.34 12192 2.4 71702
IT 43767 42112 36303 -7464 -2.64 5697 1.8 42000
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV 2942 2991 3144 202 0.95 -93 -0.4 3051
LT 451 433 425 -26 -0.84 45 1.3 470
LU 98.1 106 103 5 0.70 21 2.3 124
HR 6546.9 5963 5963 -584 -1.33 716 1.4 6679.1
HU n.a 193 219 219 n.a 18 1.0 237
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 100 181 100 n.a n.a 84 7.9 184
AT 37125 38783 35462 -1663 -0.65 6650 2.2 42112
PL 2201 2343 2347 146 0.92 622 3.0 2969
PT 5118 10853 6660 1542 3.83 7413 9.8 14073
RO 16092 17215 12191 -3901 -3.89 7578 6.2 19769
Sl 4099 4198 3860 -239 -0.85 1261 3.6 5121
SK 4638 4887 4522 -116 -0.36 878 2.2 5400
FI 13910 14220 13139 =771 -0.81 1281 1.2 14420
SE 68420 68224 78915 10495 2.06 -10915 -1.8 68000
UK 4921 5360 5186 265 0.75 1174 2.6 6360
EU28 341561.5 348711 328385 -13177  -0.56 41297 15 369681.1
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Table3. Geothermal technology absolute and relative progress in EU MS; 285

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs |INREAPs [PR 2006250 1 2 20122020 NREAH

BE 2.8 35 2.8 n.a n.a 5.4 14.4 8.2
BG 0.0 2.4 33 33 n.a -24.0 -15 9.0
Cz n.a 0.0 n.a n.a n.a 16.5 n.a 16.5
DK n.a 0.0 3.0 3.0 n.a -3.0 -100 n.a
DE 12.0 122.3 68.2 56 28.1 760.1 36.6 828.2
EE n.a 0.0 n.a n.a n.a n.a n.a n.a
IE n.a 0.0 n.a n.a n.a n.a n.a n.a
EL 10.0 21.0 13.0 3.0 3.8 101.3 31.2 114.3
ES 3.8 3.8 18.0 14.2 24.9 17.3 8.8 35.3
FR 138.2 213.7 98.4 -39.8 4.7 442.5 23.7 540.9
IT 671.0 742.6 614.9 -56 -1.2 265.6 4.6 880.5
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT 15 3.0 2.0 0.5 4.2 3.0 12.1 5.0
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a 7.4 7.4 7.4 n.a 14.5 14.5 21.9
HU n.a 120.0 107 107 n.a 285.3 17.6 392.3
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a 75 12.0 12 n.a 247.0 46.8 259
AT 19.2 22.2 22.1 2.9 2.0 18.1 7.8 40.2
PL 11.4 29 15.8 4.4 4.8 162.2 354 178
PT 5.7 28 14.2 8.4 13.8 52.8 21.4 67
RO 17.0 35 21.6 4.6 3.5 584 17.8 80
Sl 16.0 18 31.0 15 9.9 -11.0 -5.3 20
SK 3.0 5.4 6.0 3.0 10.4 86.6 40.8 92.6
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK 0.8 n.a 0.8 n.a n.a -0.8 -100 n.a
EU28 912.3 1452.4 1091 178.8 2.6 2497.7 16.0 3588.8
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Table4. Geothermal installed capacityrogress, absolute and relative deviations in EU MS, 2029

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 206250 1 2 20122020 NREA

BE n.a n.a 3.5 n.a

BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a 4.0 n.a 4.0
DK n.a n.a n.a n.a n.a n.a n.a n.a
DE 0.2 27 12 11.8 79.5 286 49.4 298
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a 120 n.a 120
ES n.a n.a n.a n.a n.a 50 n.a 50
FR 15 37 16 1.0 0.9 64 22.3 80
IT 711 787 728 17 0.3 192 3.0 920
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a 10.0 n.a 10
HU n.a n.a n.a n.a n.a 57.0 n.a 57
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a n.a n.a n.a
AT 1.0 1 1.0 n.a n.a n.a n.a 1.0
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT 14.0 25 25 11.0 8.6 50 14.7 75.0
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a 4 n.a n.a n.a 4.0 n.a 4.0
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 741.2 881 782 40.8 0.8 840.5 9.6 1622.5
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Table5. Geothermal renewable electricity progress, absolute and relative deviations in EU MS2ZD5

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA
a

BE n.a n.a n. n.a n.a 29.1 n.a 29.1
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a 18 n.a 18
DK n.a n.a n.a n.a n.a n.a n.a n.a
DE 0.2 97 25 24.8 99.3 1629 68.9 1654
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a 736 n.a 736
ES n.a n.a n.a n.a n.a 300 n.a 300
FR 95 218 51 -44 -8.5 424 32.2 475
IT 5325 5856 5592 267 0.7 1158 24 6750
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a 72 n.a 72
HU n.a n.a n.a n.a n.a 410 n.a 410
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a n.a n.a n.a
AT 2.0 2 1.0 -1.0 -9.4 1.0 9.1 2.0
PL n.a n.a n.a n.a n.a 0.0 n.a n.a
PT 55 163 146 91 15 342 16.3 488
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a 28 n.a n.a n.a 30 n.a 30
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 5477.2 6364 5815 337.8 0.9 5149 8.3 10964
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Table6. Geothermal renewable heat progress, absolute and relative deviations in EU MS2@205

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 2006250 1 2 20122020 NREAHT

BE 2.8 3.5 2.8 n.a n.a 3 9.3 5.7
BG n.a 2 33 33 n.a -24 -15.0 9
Cz n.a n.a n.a n.a n.a 15 n.a 15
DK n.a n.a 3 3 n.a -3 n.a n.a
DE 12 114 66 54 27.58 620 34.0 686
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL 10 21 13 3 3.82 38 18.6 51
ES 3.8 3.8 18 14 24.88 -9 -7.7 9.5
FR 130 195 94 -36 -4.53 406 23.2 500
IT 213 239 134 -79 -6.41 166 10.6 300
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT 1.5 3 2 1 4.20 3 12.1 5
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a 7.4 7.4 7 n.a 8 9.9 15.7
HU n.a 120 107 107 n.a 250 16.3 357
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a 75 12 12 n.a 247 46.8 259
AT 19 22 22 3 2.12 18 7.8 40
PL 11.4 29 15.8 4 4.77 162 354 178
PT 1 14 1.6 1 6.94 23 41.0 25
RO 17 35 21.6 5 3.48 58 17.8 80
Sl 16 18 31 15 9.91 -11 -5.3 20
SK 3 3 6 3 10.41 84 40.3 90
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK 0.8 n.a 0.8 0.0 0.00 -1 -100 n.a
EU28 441.3 905.1 591 150 4.26 2055 20.6 2645.9
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Table7. Marine installed capacity progress, absolute and relative deviations in EU MS2QR05

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 206250 1 2 20122020 NREA

BE n.a n a n.a n.a n a

BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a n.a n.a n.a n.a n.a n.a n.a
DE n.a n.a n.a n.a n.a n.a n.a n.a
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a 75 n.a 75
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a 100 n.a 100
FR 240 256 240 0.0 0.00 140 5.9 380
IT n.a n.a n.a n.a n.a 3 n.a 3

CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a 135 n.a 135
AT n.a n.a n.a n.a n.a n.a n.a n.a
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT n.a 5 0.33 n.a n.a 250 129.0 250
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a n.a n.a n.a n.a 10 n.a 10
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK n.a n.a 7 7 n.a 1293 92.1 1300
EU28 240 261 247 7 0.43 2006 31.8 2253
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Table8. Marine renewable electricity progress, absolute aethtive deviations in EU MS, 208620

2012 2012
NREAPs PR
a

2005
NREAPs
a

Gr owt h

2006250 1 2

Gr owt h
20122020

2020
NREA

BE n.a n.a n. n.a n.a n.a n.a n.

BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a n.a n.a n.a n.a n.a n.a n.a
DE n.a n.a n.a n.a n.a n.a n.a n.a
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a 230 n.a 230
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a 220 n.a 220
FR 535 572 458 =77 -2.20 692 12.2 1150
IT n.a n.a n.a n.a n.a 5 n.a 5

CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a 514 n.a 514
AT n.a n.a n.a n.a n.a n.a n.a n.a
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT n.a 3 n.a n.a n.a 437 342.0 437
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a n.a n.a n.a n.a n.a n.a
UK n.a n.a 4 4 n.a 3946 136.8 3950
EU28 535 575 462 -73 -2.07 6044 39.2 6506
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Table9. Solar technology progress, absolute and relative deviations in EU MS20005

2005 2012 2012 GROWTH GROWTH 2020
NREAPs NREAPs PR 2006250 1 2 20122020 NREA

BE 3.4

88.1 200.1 197 78.84 97 5.0 296.7
BG n.a 14.5 85 85 n.a -27 -4.6 58.4
Ccz 2.0 201.4 197.8 196 92.77 41 2.4 238.7
DK 10.2 12.2 38.8 20 16.68 -14 -7.3 16.3
DE 348.3 2056.1 2844.7 2496 34.99 1960 6.8 4804.5
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a 7.0 10.2 10 n.a 10 8.7 20
EL 101.1 290 329.7 229 18.40 335 9.2 665
ES 64.5 1262.5 1246.7 1182 52.66 1697 11.3 2943.2
FR 39.9 301.1 515.4 475 44.13 1004 14.5 1519.1
IT 29.7 540.2 1777.1 1747 79.44 785 4.7 2562.1
CY 41.3 66.2 66.3 25 7.01 70 9.4 136.3
LV n.a 0.1 n.a n.a n.a 2 n.a 2.3
LT n.a 2.3 0.2 n.a n.a 10 66.8 10.3
LU 1.7 3.6 5.0 3 16.34 10 15.1 15.3
HR n.a 10.2 10.2 10 175.00 92 334 102.4
HU n.a 14.8 6.7 7 n.a 82 38.2 89.0
MT n.a 4.1 5.0 5 n.a 1 3.1 6.4
NL 19.4 30.4 47.8 28 13.73 24 5.2 72.0
AT 93.8 154.8 202.0 108 11.58 93 4.9 295.3
PL 0.2 83.2 13.1 13 81.73 493 57.9 506.3
PT 22.3 117 101.2 79 24.15 272 17.7 372.9
RO n.a 7.3 0.8 1 n.a 97 82.6 97.5
Sl 3.0 8.9 23.4 20 34.10 10 4.4 33.0
SK n.a 14.2 415 41 n.a 14 3.8 55.8
Fl n.a n.a 1.4 1 n.a -1 -100 n.a
SE 6.0 6.2 12.6 7 11.20 -6 -8.3 6.3
UK 29.7 54.6 255.2 225 35.98 -29 -1.5 226.6
EU28 816.4 5351 8037.9 7221.5 38.6 7114 8.2 15152
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Table10. Solar installed capacity absolute aradative progress in EU MS, 262620

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs PR 2006250 12 20122020 NREA
W

485

BE 2 2581 2579 177.24 -1241 -7.9 1340
BG n.a 75 1013 1013 n.a -710 -14.0 303
Ccz 1 1935 2022 2021 196.66 96 0.6 2118
DK 3 3 399 396 101.10 -393 -40.8 6
DE 1980 23783 32643 30663 49.24 19110 5.9 51753
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a 0.7 0.73 n.a -0.73 -100 n.a
EL 1 531 1536 1535 185.23 914 6.0 2450
ES 60 6697 6603 6543 95.73 5447 7.8 12050
FR 25 1100 4056 4031 106.89 1344 3.6 5400
IT 34 4014 16420 16386 141.78 -7820 -7.8 8600
CY n.a 12 18 18 95.88 249 40.4 267
LV n.a 1 n.a n.a n.a 2 n.a 2
LT n.a 3 7 7 n.a 3 4.6 10
LU 24 39 75 51 17.68 38 5.3 113
HR n.a 6 6 6 n.a 46 29.9 52
HU n.a 6 12 12 n.a 51 23.0 63
MT n.a 11 19 19 n.a 9 51 28
NL 51 185 365 314 32.47 357 8.9 722
AT 22 120 363 341 49.25 -41 -1.5 322
PL n.a 2 1 1 n.a 2 14.7 3
PT 3 340 238 235 86.79 1262 25.9 1500
RO n.a 43 41 41 n.a 219 26.0 260
Sl n.a 22 142 142 n.a -3 -0.3 139
SK n.a 130 513 513 n.a -213 -6.5 300
Fl n.a n.a 8 8 n.a 2 2.8 10
SE 4 6 24 20 29.17 -16 -12.8 8
UK 11 280 1706 1695 105.83 974 5.8 2680
EU28 2221 39829 70812 68590 63.98 19688 3.1 90499
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Tablell. Solar renewable electricity absolute and relative progress in EU MS; 202106

2005
NREAPs

Gr

2012 2012 Gr owt h
NREAPs PR 2006250 1 2

20122020

owt h

2020
NREAHT

BE 1.04 418 2148 2147 197.56 -1009 -7.6 1139
BG n.a 91 814 814 n.a -379 -7.5 435
Ccz n.a 2191 2149 2149 n.a 255 1.4 2404
DK 2 2 104 102 75.85 -100 -33.5 4
DE 1282 17397 26380 25098 54.04 15009 5.8 41389
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a 1 1 n.a -1 -100 n.a
EL 0.9 698 1694 1693 193.64 1911 9.9 3605
ES 41 12378 11938 11897 124.92 14797 10.6 26735
FR 22 1350 4446 4424 113.48 2439 5.6 6885
IT 31 4049 18862 18831 149.89 -7512 -6.2 11350
CY 0.07 19 21 21 126.55 512 49.4 533
LV n.a 1 n.a n.a n.a 4 n.a 4
LT n.a 3 2 2 n.a 13 28.6 15
LU 17.7 29 38 20 11.53 46 10.4 84
HR 0.1 7 7 7 84.58 53 30.1 59.8
HU n.a 9 8 8 n.a 73 33.6 81
MT n.a 16 14 14 n.a 29 15.4 42.66
NL 40 132 254 214 30.22 316 10.6 570
AT 21 114 337 316 48.66 -31 -1.2 306
PL n.a 2 1 1 n.a 2 13.4 3
PT 3 523 393 390 100.66 2082 25.9 2475
RO n.a 50 8 8 n.a 312 58.6 320
Sl n.a 22 163 163 n.a -24 -2.0 139
SK n.a 130 424 424 n.a -124 -4.2 300
Fl n.a n.a 5 5 n.a -5 n.a n.a
SE 0.1 2 19 19 111.61 -15 -17.7 4
UK 8 240 1188 1180 104.29 1052 8.3 2240
EU28 1469.9 39873 71418 69948 74.15 29704 4.4 101122.5
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Table12. Solar renewable heat absolute and relative progress in EU MS;2Z1Xb

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 2 06250 1 2 20122020 NREA

3.33 52.2 15.3 24.3 37.8 198.7
BG n.a 6.7 15 15 n.a 6 4.3 21
Ccz 2 13 13 11 30.7 19 11.9 32
DK 10 12 29.9 11 11.2 -5 -3.3 16
DE 238 560 576 338 135 669 10.1 1245
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a 7 10.2 10 n.a 10 8.8 20
EL 101 230 184 83 8.95 171 8.6 355
ES 61 198 220 159 20.1 424 14.4 644
FR 38 185 133 95 19.6 794 27.5 927
IT 27 192 155 128 28.4 1431 33.7 1586
CY 41.3 64.6 64.47 23 6.6 26 4.3 90.5
LV n.a n.a n.a n.a n.a 2 n.a 2
LT n.a 2 n.a n.a n.a 9 n.a 9
LU 0.2 1.1 1.7 2 35.8 6 21.5 8.1
HR n.a 9.6 9.6 10 n.a 88 33.6 97.3
HU n.a 14.0 6 6 n.a 76 38.7 82
MT n.a 2.7 3.88 4 n.a -1 -4.2 2.8
NL 16 19 26 10 7.2 -3 -1.5 23
AT 92 145 173 81 9.4 96 B.7 269
PL 0.2 83 13 13 81.6 493 58.0 506
PT 22 72 67.4 45 17.34 93 11.4 160
RO n.a 3 0.1 n.a n.a 70 126.8 70
Sl 3 7 9.4 6 17.7 12 10.6 21
SK n.a 3 5 5 n.a 25 25.1 30
Fl n.a n.a 1 1 n.a -1 n.a n.a
SE 6 6 11 5 9.1 -5 -7.3 6
UK 29 34 153 124 26.8 -119 -17.1 34
EU28 690 1922 1896 1206 15.5 4559 16.5 6455.3
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Table13. Wind installed capacity absolute and relative progress in EU MS; 25

2005
NREAPs

2012

NREAPs

2012
PR
W

Gr owt h
206250 1 2

Gr owt h
20122020

2020
NREA

BE 190 1223 1364 1174 325 2956 15.5 4320
BG 8 772 677 669 88.5 763 9.9 1440
Cz 22 253 258 236 42.1 315 10.5 573
DK 3129 3841 4163 1034 4.2 -203 -0.6 3960
DE 18415 31358 31304 12889 7.87 14446 4.9 45750
EE 31 311 266 235 35.9 384 11.8 650
IE 494 2370 1763 1269 19.9 2886 12.9 4649
EL 491 2521 1753 1262 19.9 5747 19.9 7500
ES 9918 23555 22775 12857 12.6 12975 5.8 35750
FR 752 8265 7623 6871 39.2 17377 16.0 25000
IT 1639 7040 8102 6463 25.6 4578 5.8 12680
CY n.a 114 147 147 n.a 153 9.4 300
LV 26 49 59 33 12.4 357 27.7 416
LT 1 250 275 274 123.1 225 7.8 500
LU 35 54 58 23 7.5 73 10.7 131
HR 6 158 158 152 59.6 242 12.3 400
HU n.a 445 325 325 n.a 425 11.0 750
MT n.a n.a n.a n.a n.a 110 n.a 110
NL 1224 2955 2433 1209 10.3 8745 21.0 11178
AT 694 1435 1316 622 9.6 1262 8.8 2578
PL 121 2000 2564 2443 54.7 3536 11.4 6100
PT 1063 5600 4414 3351 22.6 2461 5.7 6875
RO 1 1850 1822 1821 180.9 2178 10.3 4000
SI n.a 2 n.a n.a n.a 106 n.a 106
SK 5 150 3 -2 -7.0 347 81.3 350
Fl 80 380 257 177 18.1 2243 32.9 2500
SE 536 2408 3606 3070 31.3 941 2.9 4547
UK 1565 8620 8888 7323 28.2 18992 15.4 27880
EU28 40447 107979 106373 65926 14.8 104620 8.9 210993
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Table14. Wind renewable electricity absolute and relative progress in EU MS;200%

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 2 06250 1 2 20122020 NREA

BE 319.6 2866 2603 2283 34.93 7871 19.0 10474
BG 5 1390 1039 1034 114.33 1553 12.1 2592
Ccz 16 414 416 400 59.27 598 11.8 1014
DK 6614 9694 9332 2718 5.04 2381 2.9 11713
DE 26658 53055 49335 22677 9.19 55100 9.8 104435
EE 54 342 500 446 37.43 1037 15.1 1537
IE 1588 6190 4247 2659 15.09 7723 13.8 11970
EL 1267 5838 3870 2603 17.29 12927 20.1 16797
ES 20729 47585 47560 26831 12.60 24996 5.4 72556
FR 1128 17956 14186 13058 43.57 43714 19.2 57900
IT 2558 10318 12402 9844 25.30 7598 6.2 20000
CY n.a 189 185 185 n.a 314 13.2 499
LV 47 100 98 51 11.13 812 32.1 910
LT 2 563 562 560 123.78 688 10.5 1250
LU 52.4 98 74 22 5.05 165 15.8 239
HR 9.5 348 348 338 67.24 532 12.3 880
HU n.a 929 701 701 n.a 844 10.4 1545
MT n.a n.a n.a n.a n.a 255 n.a 254.69
NL 2067 6576 4939 2872 13.25 27469 26.5 32408
AT 1343 2844 2412 1069 8.72 2399 9.0 4811
PL 136 4300 4510 4374 64.91 10150 15.9 14660
PT 1773 12600 10260 8487 28.50 4336 4.5 14596
RO 0.227 3316 2645 2645 280.99 5755 155 8400
Sl n.a 4 n.a n.a n.a 191 n.a 191
SK 7 120 6 -1 -2.18 554 76.3 560
FI 150 820 474 324 17.86 5526 37.3 6000
SE 939 6334 7160 6221 33.67 5340 7.2 12500
UK 2904 23170 18666 15762 30.45 59604 19.6 78270
EU28 70366.7 217959 198530 128163 15.97 290432 11.9 488962
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Table15. Onshore wind installed capacity progress, absolute and relative deviations in EU M&02005

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs 2006250 12 20122020 NREA

PR
190 0 n.a

BE 72 -190 -100.0 2320 n.a 2320
BG 8 772 677 669 88.5 763 9.9 1440
Ccz 22 253 258 236 42.1 315 10.5 573
DK 2706 2985 3241 535 2.6 -620 -2.6 2621
DE 18415 30566 30869 12454 7.66 4881 1.9 35750
EE 31 311 266 235 35.9 134 5.2 400
IE 469 2334 1738 1269 20.6 2356 11.3 4094
EL 491 2521 1753 1262 19.9 5447 19.3 7200
ES 9918 23555 22775 12857 12.6 12225 5.5 35000
FR 752 7598 7623 6871 39.2 11377 12.1 19000
IT 1639 7040 8102 6463 25.6 3898 5.0 12000
Cy n.a 114 147 147 n.a 153 9.4 300
LV 26 49 59 33 12.4 177 18.9 236
LT 1 250 275 274 123.1 225 n.a 500
LU 35 54 58 23 7.5 73 10.7 131
HR 6 158 158 152 59.6 242 12.3 400
HU n.a 445 325 325 n.a 425 11.0 750
MT n.a n.a n.a n.a n.a 15 n.a 15
NL 1224 2727 2205 981 8.8 3795 13.3 6000
AT 694 1435 1316 622 9.6 1262 8.8 2578
PL 121 2000 2564 2443 54.7 3036 10.3 5600
PT 1063 5600 4412 3349 22.5 2388 5.6 6800
RO 1 1850 1822 1821 180.9 2178 10.3 4000
SI n.a 2 n.a n.a n.a 106 n.a 106
SK 5 150 3 -2 -7.0 347 81.3 350
FI 80 n.a 255 175 18.0 1345 25.8 1600
SE 513 2311 3443 2930 31.3 922 3.0 4365
UK 1351 5970 5893 4542 23.4 8997 12.3 14890
EU28 39762 101770 100237 60475 14.1 68782 6.7 169019
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Table16. Onshore wind renewable electricity absolute and relative progress in EU MS22005

2005 2012 2012
NREAPs NREAPs

Gr owt h
20122020

Gr owt h
2 06250 1 2

2020
NREA

PR
n.a

BE 319.6 1308.2 -320 -100 4274 n.a 4274
BG 5 1390 1039 1034 114.3 1553 12.1 2592
Cz 16 414 416 400 59.3 598 11.8 1014
DK 5158 6,400 7270 2112 5.0 -879 -1.6 6391
DE 26658 51152 49335 22677 9.2 23329 5.0 72664
EE 54 342 500 446 37.4 474 8.7 974
IE n.a 6073 n.a n.a n.a 10228 n.a 10228
EL 1267 5838 3870 2603 17.3 12255 19.5 16125
ES 20729 47585 47560 26831 12.6 23174 5.1 70734
FR 1128 15956 14186 13058 43.6 25714 13.8 39900
IT 2558 10318 12402 9844 25.3 5598 4.8 18000
Cy n.a 189 185 185 n.a 314 13.2 499
LV 47 100 98 51 11.1 421 23.1 519
LT 2 563 562 560 123.8 688 10.5 1250
LU 52.4 98 74 22 5.1 165 15.8 239
HR 9.5 348 348 338 67.2 532 12.3 880
HU n.a 929 701 701 n.a 844 10.4 1545
MT n.a n.a n.a n.a n.a 38 n.a 38.32
NL 2067 5773 4156 2089 10.5 9216 15.7 13372
AT 1343 2844 2412 1069 8.7 2399 9.0 4811
PL 136 4300 4510 4374 64.9 8650 14.3 13160
PT 1773 12600 10260 8487 28.5 4156 4.3 14416
RO 0.23 3316 2645 2645 281.0 5755 15.5 8400
SI n.a 4 n.a n.a n.a 191 n.a 191
SK 7 120 6 -1 -2.2 554 76.3 560
Fl 150 n.a n.a -150 -100 3500 n.a 3500
SE 877 6068 6700 5823 33.7 5300 7.6 12000
UK 2501 14200 11735 9234 24.7 22415 14.3 34150
EU28 66857.7 198228 180970 114122 15.3 170576 8.7 352426.3
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Table17. Offshore wind installed capacity absolute and relative progress in EU MS22205

Gr owt h
2006250 12

Gr owt h
20122020

2020
NREA

2005 2012 2012
NREAPs NREAPs P

R
R A
n.a

n.a

BE n.a 503 n.a 2000 n.a 2000
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK 423 856 922 499 11.8 417 4.8 1339
DE n.a 792 435 435 n.a 9565 48.0 10000
EE n.a n.a n.a n.a n.a 250 n.a 250
IE 25 36 25 n.a 0.00 530 47.3 555
EL n.a n.a n.a n.a n.a 300 n.a 300
ES n.a n.a n.a n.a n.a 750 n.a 750
FR n.a 667 n.a n.a n.a 6000 n.a 6000
IT n.a n.a n.a n.a n.a 680 n.a 680
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a 180 n.a 180
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a 95 n.a 95
NL n.a 228 228 228 n.a 4950 47.8 5178
AT n.a n.a 0 n.a n.a n.a n.a n.a
PL n.a n.a 0 n.a n.a 500 n.a 500
PT n.a n.a 2 2 n.a 73 57.3 75
RO n.a n.a 0 n.a n.a n.a n.a n.a
Sl n.a n.a 0 n.a n.a n.a n.a n.a
SK n.a n.a 0 n.a n.a n.a n.a n.a
Fl n.a n.a 2 2 n.a 898 114.6 900
SE 23 97 163 140 32.28 19 1.4 182
UK 214 2650 2995 2781 45.80 9995 20.1 12990
EU28 685 5829 4772 4062 31.9 37202 31.2 41974
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2005
NREAPs

Table18. Offshore wind renewable electricity absolute and relative progress in EU MS2P205

2012 2012
NREAPs PR
a

2

Gr owt h
00250 1 2

Gr owt h
20122020

2020
NRE AH

BE n.a 1558 n. n.a n.a 6200 n.a 6200
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK 1456 3294 2062 606 5.10 3260 12.6 5322
DE n.a 1903 n.a n.a n.a 31771 n.a 31771
EE n.a n.a n.a n.a n.a 563 n.a 563
IE n.a 117 n.a n.a n.a 1742 n.a 1742
EL n.a n.a n.a n.a n.a 672 n.a 672
ES n.a n.a n.a n.a n.a 1822 n.a 1822
FR n.a 2000 n.a n.a n.a 18000 n.a 18000
IT n.a n.a n.a n.a n.a 2000 n.a 2000
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a 391 n.a 391
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a 216 n.a 216.37
NL n.a 803 782 782 n.a 18254 49.0 19036
AT n.a n.a n.a n.a n.a n.a n.a n.a
PL n.a n.a n.a n.a n.a 1500 n.a 1500
PT n.a n.a n.a n.a n.a 180 206.7 180
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a n.a n.a n.a n.a 2500 n.a 2500
SE 62 266 460 398 33.15 40 1.0 500
UK 403 8970 6931 6528 50.14 37189 26.0 44120
EU28 1921 18911 10235 8314 27.00 126300 38.2 136535.4
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Table19. Heat pumps progress, absolute aredative deviations in EU MS, 202820

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs PR 2006250 12 20122020 NREA

16

BE 7.09 92.8 23 18.60 327 40.2 350
BG n.a n.a 47 47 n.a -47 -100 n.a
Ccz 12 60 62 50 26.44 95 12.3 157
DK 100 246 117 17 2.2 252 155 370
DE 196 599 681 485 19.47 464 6.7 1145
EE n.a n.a n.a n.a n.a 0 n.a n.a
IE 10 31 18 8 8.76 66 21.2 84
EL 4 48 102 98 58.83 177 134 279
ES 7.6 22.2 n.a -8 -100.0 51 n.a 50.8
FR 76 1300 1227 1151 48.79 623 5.3 1850
IT 22 1472 2613 2591 97.87 287 1.3 2900
CY n.a 0.82 1 1 n.a 2 13.9 2.97
LV n.a n.a n.a n.a n.a 4 n.a 4
LT n.a 4 n.a n.a n.a 14 n.a 14
LU 0.2 2.1 1 1 29.17 16 39.2 16.9
HR n.a 26.4 26 26 n.a 69 17.5 95.6
HU n.a 8 n.a n.a n.a 143 n.a 143
MT n.a n.a 2 2 n.a -2 -100 n.a
NL 54 180 131 77 13.50 246 14.1 377
AT 69 107 145 76 11.19 117 7.7 262
PL n.a 42 6 6 n.a 142 48.1 148
PT n.a n.a n.a n.a n.a 0 n.a n.a
RO n.a 1 n.a n.a n.a 12 n.a 12
Sl n.a 19 n.a n.a n.a 57 n.a 57
SK n.a 1 n.a n.a n.a 10 n.a 10
FI 40 400 315 275 34.29 345 9.7 660
SE n.a 489 1177 1177 n.a -132 -1.5 1045
UK n.a 270 67 67 n.a 2187 55.1 2254
EU28 597.9 5421.3 6762 6164 41.73 5524 7.5 12287.3
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Table20. Bioenergy absolute and relative progress in EU MS,-2028

2005 2012 2012
NREAPs NREAPs PR

ktoe

Gr owt h
200250 12

Gr owt h
20122020

2020
NREA

kt og CAGR ktoe

BE 631.4 1631.5 1963.9 1333 17.6 1809 8.5 3772.5
BG 724.0 867.3 1010.7 287 4.9 424 4.5 1434.4
Ccz 1513.0 2612.3 2399.0 886 6.8 1020 4.5 3418.6
DK 2037.9 2910.1 2611.0 972 3.6 1054.8 2.5 3665.8
DE 10385.2 16106.1 16343.8 5959 6.7 4738 3.2 21081.3
EE 507.8 668.8 741.1 233 55 -15 -0.3 726.2
IE 194.3 515.1 326.9 133 7.7 728 15.8 1054.4
EL 960.3 1334 1234.1 274 3.6 714 5.9 1947.8
ES 3833.7 6483 42725 439 1.6 4143 8.8 8415.6
FR 9884.4 14000.2 13641.9 3757 4.7 7950 5.9 21591.7
IT 2236.1 4918.7 6911.4 4675 175 2904 4.5 9815.1
CY 4.2 42.8 37.3 33 36.6 43 10.1 80.3
LV 1120.5 1186.2 1233.8 113 1.4 341 3.1 1574.4
LT 690.2 837.1 1014.7 325 5.7 280 3.1 1295.2
LU 24.2 75.8 109.3 85 24.1 218 14.7 327.3
HR 352.7 386.1 386.1 33 1.3 214 5.7 599.8
HU 5.0 1190.6 1282.4 1277 120.9 795 6.2 2077.9
MT n.a 6.2 4.4 4 n.a 25 26.9 29.3
NL 1080.5 2006.9 1711.6 631 6.8 2073 10.4 3785.0
AT 3318.8 42435 4908.2 1589 5.7 -275 -0.7 4633.6
PL 267.3 5868.5 6656.1 6303 58.3 1710 2.9 8279.7
PT 2677.9 2892.2 21155 -562 -3.3 986 4.9 3101.4
RO 3166.0 3312.4 3862.5 697 2.9 758 2.3 4620.9
Sl 453.8 530.6 622.5 169 4.6 153 2.8 775.3
SK 360.8 661.4 687.9 327 9.7 339 5.1 1027.1
FI 6320.8 6560.3 7496.1 1175 25 784 1.3 8280.3
SE 7896.0 9690.8 10128.3 2232 3.6 1614 1.9 11741.8
UK 1418.4 3204.4 3189.1 1771 12.3 7180 15.9 10368.8
EU28 62065 94743.0 96902.3 35150 6.6 42619 5.3 139521.3
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Table21. Biomass absolute and relative progress in EU MS,-20028

2005 2012 2012
NREAPs NREAPs PR

Gr owt h

2006250 1 2

Gr owt h
20122020

2020
NREA

BE 631.4 1219.4 1617.9 986.5 14.4 1365.4 7.9 2983.4
BG 724.0 800.3 1010.7 286.7 4.9 136.7 1.6 1147.4
cz 1510.0 2296.3 2119 609.0 5.0 627.6 3.3 2746.6
DK 2037.9 2665.1 2407.3 369.4 2.4 996.4 4.4 3403.8
DE 8467.2 12767.1 13400.8 4933.6 6.8 2207.5 1.9 15608.3
EE 507.8 654.9 741.1 233.2 5.5 -104.3 -1.9 636.8
IE 193.0 314.2 241.8 48.9 3.3 330.7 114 572.5
EL 959.1 1080 1210.1 251.1 3.4 120.1 1.2 1330.3
ES 3696.1 4324 4272.5 576.5 2.1 1429.7 3.7 5702.2
FR 9481.4 11100.2 10799.9 1318.5 19 7131.8 6.5 17931.7
IT 2057.1 3596.7 5546.4 3489.4 15.2 1738.7 3.5 7285.1
CY 4.2 24.7 20.3 16.1 25.3 22.1 9.6 42.5
LV 1117.5 1143.2 1212.3 94.8 1.2 285.1 2.7 1497.4
LT 686.6 762.1 953.7 267.1 4.8 174.4 2.1 1128.2
LU 23.2 40.1 62.3 39.2 15.2 49.3 7.6 111.6
HR 352.7 354 354 13 0.1 102.7 3.2 456.8
HU n.a 973.6 1145.4 1145.4 n.a 421.4 4.0 1566.9
MT n.a 2.4 13 13 n.a 15.1 37.1 16.5
NL 1080.5 1564.9 1393.6 313.0 3.7 1557.4 9.8 2951.0
AT 3275.8 3837.5 4493.2 1217.4 4.6 -443.6 -1.3 4049.6
PL 213.3 47255 5866.6 5653.3 60.6 445.2 0.9 6311.7
PT 2677.9 2609.2 2111.3 -566.7 -3.3 513.1 2.8 2624.4
RO 3166.0 3029.4 3684.2 518.2 2.2 441.2 14 4125.4
Sl 453.8 482.7 571.5 117.7 3.3 11.6 0.3 583.1
SK 360.8 572.4 601.9 241.2 7.6 2351 4.2 837.1
Fl 6320.8 6260.3 7297.8 977.0 2.1 422.5 0.7 7720.3
SE 7729.0 9223.8 9521.3 1792.2 3.0 1410.5 1.7 10931.8
UK 1343.4 1611.4 2307.1 963.7 8.0 3856.6 13.1 6163.8
EU28 59070.4 78035.5 84965.5 25895.1 5.3 25500.4 3.3 110465.9
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Table22. Biomass installed capacity absolute and relative progress in EU MS2QR05

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs 2006250 12 20122020 NREA

PR
L
BE 340 868 874 534 14.4 1578 13.8 2452
BG n.a 22 14 14 n.a 144 35.4 158
cz 36 212 300 264 35.4 64 2.4 364
DK 777 947 1236 459 6.9 1543 10.7 2779
DE 3174 6934 6052 2878 9.7 2773 4.8 8825
EE n.a 0 67 67 n.a 67 -100 n.a
IE 20 84 60 40 17.0 93 12.4 153
EL 24 70 45 21 9.4 205 23.9 250
ES 601 984 858 257 5.2 1092 10.8 1950
FR 707 1227 1090 383 6.4 1917 13.5 3007
IT 937 2298 3555 2618 21.0 265 0.9 3820
CY n.a 6 10 10 n.a 7 6.9 17
LV 10 39 66 56 30.9 134 14.9 200
LT 5 59 53 48 40.1 171 19.7 224
LU 9 20 20 11 12.1 39 14.5 59
HR 2 11 11 9 27.6 114 35.5 125
HU n.a 381 348 348 n.a 252 7.0 600
MT n.a n.a n.a n.a n.a 30 n.a 30
NL 1128 1871 1243 115 1.4 1649 11.1 2892
AT 976 1216 2062 1086 11.3 -781 -5.8 1281
PL 286 720 583 297 10.7 1947 20.1 2530
PT 476 812 606 130 3.5 346 5.8 952
RO n.a 165 35 35 n.a 565 42.6 600
Sl 18 67 59 41 18.5 36 6.1 95
SK 49 165 215 166 235 65 3.4 280
FI 2140 2040 1956 -184 -1.3 964 5.1 2920
SE 2568 2730 4055 1487 6.7 -1141 -4.0 2914
UK 1458 2030 3251 1793 12.1 989 3.4 4240
EU28 15741 25978 28723 12982 9.0 14994 5.4 43717
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Table23. Biomass renewable electricity absolute and relafwegress in EU MS, 20@820

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 2 06250 1 2 20122020 NREA

BE 1791 4103 4348 2557 13.5 6691 12.4 11039
BG n.a 120 66 66 n.a 799 37.9 865
Cz 721 3166 3372 2651 24.7 1112 3.6 4484
DK 3243 4211 3554 311 1.3 5292 12.1 8846
DE 14025 36710 39579 25554 16.0 9878 2.8 49457
EE 33 336 1001 968 62.8 -655 -12.4 346
IE 116 479 441 325 21.0 565 10.9 1006
EL 94 256 197 103 11.1 1062 26.1 1259
ES 2652 5977 4262 1610 7.0 7938 14.0 12200
FR 3819 6491 5708 1889 5.9 11463 14.8 17171
IT 4675 10671 12342 7667 14.9 6438 5.4 18780
Cy n.a 50 50 50 n.a 93 14.0 143
LV 41 235 289 248 32.2 937 19.8 1226
LT 7 269 218 211 63.4 1005 24.1 1223
LU 46.1 112 91 45 10.2 243 17.6 334
HR 10.9 53 53 42 25.3 645 38.0 697.5
HU n.a 1995 1656 1656 n.a 1668 9.1 3324
MT n.a 2 3 3 n.a 168 65.6 171.5
NL 5041 8882 7239 2198 5.3 9400 11.0 16639
AT 2823 4750 4642 1819 7.4 505 1.3 5147
PL 1451 8192 10094 8643 31.9 4124 4.4 14218
PT 1976 2991 3195 1219 7.1 321 1.2 3516
RO n.a 795 212 212 n.a 2688 38.7 2900
Sl 114 415 267 153 12.9 409 12.3 676
SK 32 900 941 909 62.1 769 7.8 1710
FI 9660 9190 10846 1186 1.7 2064 2.2 12910
SE 7570 11856 12189 4619 7.0 4564 4.1 16753
UK 9109 13260 15199 6090 7.6 10961 7.0 26160
EU28 69050 136467 142054 73004 10.9 91147 6.4 233201
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Table24. Biomass renewable heat absolute and relative progress in EU MS2P205
Gr owt h

2005 2012 2012 2020
NREAPs NREAPs PR 2006250 1 2 20122020 NREA

Gr owt h

BE 477.4 867 1244 767 14.7 790 6.3 2034
BG 724 790 1005 281 4.8 68 0.8 1073
cz 1448 2024 1829 381 3.4 532 3.2 2361
DK 1759 2303 2102 343 2.6 541 2.9 2643
DE 7261 9610 9997 2736 4.7 1358 1.6 11355
EE 505 626 655 150 3.8 -48 -0.9 607
IE 183 273 204 21 1.6 282 11.5 486
EL 951 1058 1193 242 3.3 29 0.3 1222
ES 3468 3810 3906 438 1.7 747 2.2 4653
FR 9153 10542 10309 1156 1.7 6146 6.0 16455
IT 1655 2679 4485 2830 15.3 1185 3.0 5670
CY 4.2 20 16 12 21.1 14 8.2 30.16
LV 1114 1123 1188 74 0.9 205 2.0 1392
LT 686 739 935 249 4.5 88 1.1 1023
LU 19.2 31 55 35 16.1 28 5.4 82.9
HR 351.8 350 350 -2 -0.1 47 1.6 396.8
HU n.a 802 1003 1003 n.a 278 3.1 1281
MT n.a 2 1 1 n.a 1 6.2 1.72
NL 647 801 771 124 2.5 749 8.9 1520
AT 3033 3429 4094 1061 4.4 -487 -1.6 3607
PL 88.5 4021 4999 4910 77.9 91 0.2 5089
PT 2508 2352 1837 -672 -4.4 486 3.0 2322
RO 3166 2961 3666 500 2.1 210 0.7 3876
Sl 444 447 549 105 3.1 -24 -0.5 525
SK 358 495 521 163 55 169 3.6 690
FI 5490 5470 6365 875 2.1 245 0.5 6610
SE 7078 8204 8473 1395 2.6 1018 1.4 9491
UK 560 471 1000 440 8.6 2914 18.6 3914
EU28 53132.1 66299 72749 19617 4.6 17662 2.8 90411
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Table25. Solid biomass absolute and relative progress in EU MS;200%

2005 2012 2012
NREAPs NREAPs PR

ktoe

Gr owt h

2006250 12

Gr owt h
20122020

2020
NREA

kt og CAGR ktoe

BE 606.3 1147.4 1497 890.4 13.8 1273.7 8.0 2770.4
BG 724.0 796.6 1011 286.6 4.9 86.6 1.0 1097.2
Ccz 1473.2 2057.0 1885 411.6 3.6 432.8 2.6 2317.5
DK 1968.6 2567.6 2303 334.3 2.3 712.9 3.4 3015.7
DE 7657.8 9524.3 9782 2124.0 3.6 1283.1 1.6 11064.9
EE 505.0 626.0 739 233.7 5.6 -131.7 -2.4 607.0
IE 176.7 272.6 216 39.1 2.9 296.3 11.4 512.1
EL 951.0 1064.3 1178 227.0 3.1 75.3 0.8 1253.3
ES 3615.5 4194.9 4143 527.6 2.0 1235.5 3.3 5378.6
FR 9354.3 10912.1 10538 1184.1 1.7 6520.0 6.2 17058.4
IT 1928.0 3087.2 4689 2761.0 13.5 1244.3 3.0 5933.4
cY 4.2 17.4 12 7.5 15.7 12.5 9.5 24.2
LV 1113.4 1107.2 1173 59.5 0.7 225.3 2.2 1398.2
LT 685.3 739.8 946 260.9 4.7 96.5 1.2 1042.7
LU 17.6 27.9 51 33.0 16.3 35.2 6.8 85.8
HR 352.7 348.4 348 -4.3 -0.2 80.0 2.6 428.4
HU n.a 938.8 1107 1107.2 n.a 349.0 3.5 1456.2
MT n.a 0.1 1 0.7 n.a 6.7 35.5 7.4
NL 949.2 1241.8 1174 224.6 3.1 506.1 4.6 1679.9
AT 3240.6 3770.3 4392 1151.7 4.4 -411.7 -1.2 3980.6
PL 184.1 4552.2 5733 5548.5 63.4 -219.5 -0.5 5513.2
PT 1865.3 1635.2 2093 228.0 1.7 -483.0 -3.2 1610.2
RO 0.0 3017.2 3674 3674.3 n.a 338.4 11 4012.7
Sl 408.1 455.4 547 138.6 4.3 -23.0 -0.5 523.6
SK 359.3 531.6 564 204.3 6.6 139.5 2.8 703.1
FI 6279.0 3449.4 7237 957.7 2.0 -2620.8 -5.5 4616.0
SE 7632.9 9132.5 9477 1843.7 3.1 1369.1 1.7 10845.6
UK 866.8 1015.0 1724 857.1 10.3 3658.8 15.3 5382.7
EU28 52919.0 68230.1 78231 25312.1 5.7 16087.9 2.4 94319.0
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Table26. Solid biomass capacity absolrd relative progress in EU MS, 220

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 206250 1 2 20122020 NREA

BE 270 14.1 1329 14.5 2007
BG n.a 16 14 14 n.a 79 26.7 93
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK 740 884 1156 416 6.6 1248 9.6 2404
DE 2427 4017 2034 -393 -2.5 2758 11.3 4792
EE n.a n.a 63 63 n.a -63 -100 n.a
IE 2 22 20 18 38.9 71 20.9 91
EL n.a 20 n.a n.a n.a 40 n.a 40
ES 449 804 640 191 5.2 910 11.7 1550
FR 623 1021 843 220 4.4 1539 13.9 2382
IT 653 1149 1292 639 10.2 348 3.0 1640
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV 3 8 23 20 33.8 85 21.3 108
LT 2 40 38 36 52.3 124 19.9 162
LU 4 8 7 3 8.3 23 20.0 30
HR 2 3 3 1 4.4 82 53.9 85
HU n.a 360 298 298 n.a 202 6.7 500
MT n.a n.a n.a n.a n.a 15 n.a 15
NL 966 1597 1007 41 0.6 1246 10.6 2253
AT 892 1103 1672 780 9.4 -508 -4.4 1164
PL 268 600 455 187 7.9 1095 16.6 1550
PT 178 297 555 377 17.6 -188 5.0 367
RO n.a 145 30 30 n.a 375 38.4 405
SI 15 23 30 15 10.4 4 1.6 34
SK 47 120 174 127 20.6 -4 -0.3 170
Fl n.a n.a 1956 1956 n.a -1956 -100 n.a
SE 2526 2688 3522 996 4.9 -650 -2.5 2872
UK 501 730 2016 1515 22.0 1124 5.7 3140
EU28 10568 16359 18526 7958 8.3 9328 5.2 27854
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Table27. Solid biomass renewable electricity absolute and relative progress in EU M&22D5

2005 2012 2012 Gr owt h Gr owt h 2020

NREAPs NREAPs 200250 12 20122020 NREA

a
BE 1521 3534 3685 2164 13.5 5890 12.7 9574.6
BG n.a 88 65 65 n.a 449 29.5 514
Ccz 560 1837 1904 1344 19.1 44 0.3 1948
DK 2960 3926 3176 216 1.0 3169 9.0 6345
DE 10044 19294 12091 2047 2.7 12478 9.3 24569
EE n.a n.a 985 985 n.a -985 -100 n.a
IE 8 158 242 234 62.8 445 13.9 687
EL n.a 73 n.a n.a n.a 364 n.a 364
ES 2029 4999 3396 1367 7.6 6204 13.9 9600
FR 3341 5304 4424 1083 4.1 9046 14.9 13470
IT 3477 5386 4745 1268 4.5 3155 6.6 7900
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV 5 49 64 59 44.1 578 33.3 642
LT 3 161 176 173 78.9 634 21.0 810
LU 18.9 45 36 17 9.6 154 23.1 190
HR 10.9 n.a n.a -11 -43.5 437 161.5 437.5
HU n.a 1870 1421 1421 n.a 1267 8.3 2688
MT n.a 1 n.a n.a n.a 86 n.a 86
NL 4758 7637 6195 1437 3.8 5780 8.6 11975
AT 2507 4155 4003 1496 6.9 527 1.6 4530
PL 1340 7700 9529 8189 32.3 671 0.9 10200
PT 934 1188 2986 2052 18.1 -1518 -8.5 1468
RO n.a 700 192 192 1758 33.6 1950
SI 82 156 114 32 4.8 195 13.2 309
SK 27 600 751 724 60.8 99 1.6 850
FI 9640 4760 10706 1066 1.5 -2846 -3.8 7860
SE 7452 11738 12169 4717 7.3 4466 4.0 16635
UK 4347 6640 9325 4978 11.5 11265 10.4 20590
EU28 55064.8 92000 92380 37315 7.7 63812 6.8 156192
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Table28. Solid biomass renewable heat absolute aathtive progress in EU MS, 202620

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 2 06250 1 2 20122020 NREA

BE 475.5 843.4 1180 13.9 1947
BG 724 789 1005 281 4.8 48 0.6 1053
Cz 1425 1899 1721 296 2.7 429 2.8 2150
DK 1714 2,230 2030 638 4.6 440 2.5 2470
DE 6794 7865 8742 1948 3.7 210 0.3 8952
EE 505 626 654 149 3.8 -47 -0.9 607
IE 176 259 195 19 1.5 258 11.1 453
EL 951 1058 1178 227 3.1 44 0.5 1222
ES 3441 3765 3851 410 16 702 2.1 4553
FR 9067 10456 10158 1091 1.6 5742 5.8 15900
IT 1629 2624 4281 2652 14.8 973 2.6 5254
CY 4.2 17.36 12 7 15.7 12 9.5 24.16
LV 1113 1103 1167 54 0.7 176 1.8 1343
LT 685 726 931 246 4.5 42 0.6 973
LU 16 24 48 32 16.8 22 4.9 69.5
HR 351.8 348.4 348 -3 -0.1 42 1.4 390.8
HU n.a 778 985 985 n.a 240 2.8 1225
MT n.a n.a 1 1 n.a -1 -100.0 n.a
NL 540 585 641 101 2.5 9 0.2 650
AT 3025 3413 4048 1023 4.3 -457 -1.5 3591
PL 68.9 3890 4913 4844 84 =277 -0.7 4636
PT 1785 1533 1837 52 0.4 -353 -2.6 1484
RO n.a 2957 3658 3658 n.a 187 0.6 3845
Sl 401 442 537 136 4.3 -40 -1.0 497
SK 357 480 499 142 4.9 131 3.0 630
FI 5450 3040 6316 866 21 -2376 -5.7 3940
SE 6992 8123 8430 1438 2.7 985 1.4 9415
UK 493 444 922 429 9.4 2690 18.6 3612
EU28 48183.4 60318.2 70286 22425 5.6 10600 1.8 80886.5
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Table29. Biogas absolute and relative progress in EU MS,-2025

Gr owt h
2 06250 1 2

Gr owt h
20122020

2005 2012 2012
NREAPs NREAPs

2020
NREA

BE 22.1 61.3 121.3 27.5 178.8
BG n.a 3.8 0.1 n.a n.a 50 121.7 50.2
Ccz 36.8 239.3 234.2 197 30.2 195 7.9 429.1
DK 69.3 90.4 82.5 13 25 297 21.0 379.4
DE 468.1 2445.1 3427.5 2959 32.9 280 1.0 3707.7
EE n.a 0.0 2.4 2 n.a -2 -100 n.a
IE 16.3 41.6 26.0 10 6.9 34 11.1 60.4
EL 8.1 15.7 32.1 24 21.8 45 11.5 77.0
ES 80.6 129.1 129.5 49 7.0 194 12.1 323.6
FR 127.1 188.1 261.4 134 10.9 612 16.3 873.3
IT 129.0 291.0 580.3 451 24 203 3.8 783.7
CY n.a 7.3 8.6 9 n.a 10 9.9 18.3
LV 4.1 36.0 37.0 33 37 62 13.1 99.2
LT 1.3 22.3 7.6 6 28.1 78 35.3 85.5
LU 5.3 12.3 11.7 6 11.3 14 10.3 25.8
HR n.a 5.6 5.6 6 n.a 23 22.4 28.4
HU n.a 34.8 38.2 38 n.a 72 14.2 110.7
MT n.a 2.3 0.7 1 n.a 8 38.5 9.1
NL 93.3 243.1 218.7 125 12.9 470 15.4 689.1
AT 32.3 64.1 101.0 69 17.7 -35 -5.2 66.0
PL 29.1 173.3 133.9 105 24.3 665 25.0 798.5
PT 12.9 421 18.0 5 4.8 64 20.9 82.2
RO n.a 11.2 9.9 10 n.a 92 33.9 101.7
Sl 2.8 22.3 24.9 22 37 7 3.0 31.6
SK 1.4 40.8 38.3 37 60 96 16.9 134.0
FI 41.7 33.4 49.0 7 2.3 34 6.8 83.2
SE 25.6 20.8 44.7 19 8.3 -29 -12.4 15.6
UK 476.5 596.3 583.2 107 2.9 198 3.7 781.0
EU28 1684.2 4873.2 6228.4 4544 20.5 3794 6.1 10022.9
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Table30. Biogas installed capacity progress, absolute and relative deviations in EU M&02005

2005 2012 2012
NREAPs | NREAPs

Gr owt h

2006250 1 2

Gr

owt h

20122020

2020
NREA

PR
.
BE 57 150 141 84 13.8 286 14.9 427
BG n.a 6 n.a n.a n.a 65 n.a 65
Ccz 36 212 300 264 35.4 64 2.4 364
DK 37 38 80 43 11.7 269 20.2 349
DE 693 2680 3764 3071 27.4 32 0.1 3796
EE n.a 0 4 4 n.a -4 -100 n.a
IE 18 62 40 22 12.1 22 5.6 62
EL 24 50 45 21 9.4 165 21.2 210
ES 152 180 218 66 5.3 182 7.9 400
FR 84 206 247 163 16.7 378 12.3 625
IT 284 602 1274 990 23.9 -74 -0.7 1200
CY n.a 6 10 10 n.a 8 7.5 17
LV 7 31 43 36 29.6 49 10.0 92
LT 3 19 15 12 25.9 47 194 62
LU 5 12 10 5 10.4 19 14.2 29
HR n.a 8 8 8 n.a 32 22.1 40
HU n.a 21 50 50 n.a 50 9.1 100
MT n.a n.a n.a n.a n.a 15 n.a 15
NL 162 274 219 57 4.4 420 14.3 639
AT 72 98 377 305 26.7 -275 -15.1 102
PL 18 120 128 110 32.3 852 29.0 980
PT 9 80 51 42 28.1 99 14.4 150
RO n.a 20 5 5 n.a 190 58.1 195
Sl 3 44 29 26 38.3 32 9.7 61
SK 2 45 41 39 54 69 13.1 110
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE 42 42 5 -37 -26.2 37 30.5 42
UK 957 1300 1235 278 3.7 -135 -14 1100
EU28 2665 6306 8339 5673 17.7 2894 3.8 11232
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Table31. Biogas renewable electricity absolute and relative progress in EU MS20205

Gr owt h
20122020

Gr owt h
206250 1 2

2020
NREA

2005 2012 2012
NREAPs NREAPs PR
4

235 36

BE 5 66 429 16 776 10.2 1439.1
BG n.a 32 1 1 n.a 350 108.0 351
Ccz 161 1329 1468 1307 37.1 1068 7.1 2536
DK 283 284 378 95 4.2 2115 26.6 2493
DE 3652 15966 27238 23586 33.3 -3800 -1.9 23438
EE n.a 0 16 16 n.a -16 -100.0 n.a
IE 108 321 199 91 9.1 120 6.1 319
EL 94 183 197 103 11.2 698 20.8 895
ES 623 978 866 243 4.8 1734 14.7 2600
FR 478 1187 1284 806 15.2 2417 14.1 3701
IT 1198 2907 4620 3422 21.3 1400 3.4 6020
CY n.a 50 50 50 n.a 93 14.0 143
LV 36 186 223 187 29.8 361 12.8 584
LT 4 108 42 38 39.9 371 33.1 413
LU 27.2 67 55 28 10.6 89 12.8 144
HR n.a 53 53 53 n.a 207 22.1 260
HU n.a 125 235 235 n.a 401 13.3 636
MT n.a 1 3 3 n.a 82 51.8 85.5
NL 283 1245 1043 760 20.5 3621 20.6 4664
AT 283 559 639 356 12.3 -58 -1.2 581
PL 111 492 565 454 26.2 3453 27.8 4018
PT 34 280 209 175 29.6 316 12.2 525
RO n.a 95 19 19 n.a 931 62.6 950
Sl 32 259 153 121 25.1 214 11.5 367
SK 5 300 190 185 68.1 670 20.8 860
Fl 20 40 140 120 32.1 130 8.6 270
SE 53 53 20 -33 -13.0 33 13.0 53
UK 4762 6620 5874 1112 3.0 -304 -0.7 5570
EU28 12482.2 34256 46445 33962 20.7 17471 4.1 63915.6
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Table32. Biogas renewable heat absolute and relative progress in EU MS.22Q06

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA

BE 1.9

15.2 64.2 62 65.4 -9 -1.9 55
BG n.a 1 n.a n.a n.a 20 n.a 20
Ccz 23 125 108 85 24.7 103 8.7 211
DK 45 66 50 5 1.5 115 16.1 165
DE 154 1072 1085 931 32.2 607 5.7 1692
EE n.a n.a 1 1 n.a -1 -100 n.a
IE 7 14 8.9 2 3.5 24 17.8 33
EL n.a n.a 15.2 15 n.a -15 -100 n.a
ES 27 45 55 28 10.7 45 7.8 100
FR 86 86 151 65 8.4 404 17.7 555
IT 26 41 183 157 32.2 83 4.8 266
CY n.a 3 4.32 4 n.a 2 4.2 6
LV 1 20 17.8 17 50.9 31 13.5 49
LT 1 13 4 3 21.9 46 37.1 50
LU 3.2 6.5 7 4 11.8 6 8.5 134
HR n.a 1.1 1.1 1 n.a 5 23.6 6
HU n.a 24 18 18 n.a 38 15.2 56
MT n.a 2.21 0.41 n.a n.a 1 19.6 1.72
NL 69 136 129 60 9.4 159 10.6 288
AT 8 16 46 38 28.4 -30 -12.4 16
PL 19.6 131 85.3 66 23.4 368 23.2 453
PT 10 18 0 -10 -100 37 n.a 37
RO n.a 3 8.2 8 n.a 12 11.8 20
Sl n.a n.a 11.7 12 n.a -12 -100 n.a
SK 1 15 22 21 55.5 38 13.4 60
FI 40 30 37 -3 -1.1 23 6.2 60
SE 21 16.2 43 22 10.8 -32 -15.7 11
UK 67 27 78 11 2.2 224 18.4 302
EU28 610.7 1927.2 2234.1 1623 20.4 2292 9.2 4526.1
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Table33. Bioliquids absolute and relative progress in EU MS, 2020

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs PR 2006250 12 20122020 NREA

BE 3.0 10.8 n.a -3 -100 34 n.a 34.1
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a 8.1 22 22 n.a -13 -11 8.7
DE 341.3 797.7 191.5 -150 -7.92 644 20.2 835.7
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a n.a n.a n.a
FR n.a n.a n.a n.a n.a n.a n.a n.a
IT n.a 218.5 277 277 n.a 291 9.4 568
CY n.a n.a n.a n.a n.a n.a -100 n.a
LV n.a n.a 24 2 n.a -2 -100 n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 38 80.0 n.a -38 -100 582 n.a 582
AT 2.8 3.1 n.a -3 -100 3 n.a 3.1
PL 0.0 n.a n.a n.a n.a 0 n.a n.a
PT 799.7 932.0 n.a -800 -100 932 n.a 932
RO n.a 1.0 n.a n.a n.a 11 n.a 11
Sl 43 5.0 n.a -43 -100 28 n.a 28
SK n.a n.a n.a n.a n.a n.a n.a n.a
FI n.a 2777.5 12 12 n.a 3009 99.6 3021.1
SE 70.6 70.6 n.a -71 -100 71 n.a 70.6
UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 1298.4 4904.3 504.9 -793.5 -12.6 5589.3 36.5 6094.2
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Table34. Bioliquidsinstalled capacity absolute and relative progress in EU MS,-2008

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs 2006250 12 20122020 NREA

PR
55

BE 13 14 42 23 -38 -13 18
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a 26 n.a n.a n.a 26 n.a 26
DE 54 237 254 200 25 -17 -1 237
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a n.a n.a n.a
FR n.a n.a n.a n.a n.a n.a n.a n.a
IT n.a 547 989 989 n.a -9 n.a 980
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a n.a n.a n.a n.a n.a n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a 17 17 n.a -17 -100 n.a
AT 12 15 13 1 1 2 2 15
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT 289 435 n.a -289 -100 435 n.a 435
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE n.a n.a 528 528 n.a -528 -100 n.a
UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 368 1274 1856 1488 26 -146 -1 1711
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Table35. Bioliquids renewable electricity absolute and relative progress in EU MS;22006

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 206250 1 2 20122020 NREA

BE 35 32 5 -35 -100 25 24.8
BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a 1.0 n.a n.a n.a 8 n.a 8
DE 329 1450 250 -79 -3.85 1200 24.6 1450
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a n.a n.a n.a
FR n.a n.a n.a n.a n.a n.a n.a n.a
IT n.a 2378 2977 2977 n.a 1883 6.3 4860
CY n.a n.a 0.20 0.20 n.a -0.2 -100 n.a
LV n.a n.a 1 1 n.a -1 -100 n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a n.a n.a n.a
AT 33 36 n.a -33 -100 36 n.a 36
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT 1008 1523 n.a -1008 -100 1523 n.a 1523
RO n.a n.a n.a n.a n.a n.a n.a n.a
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a 4390 n.a n.a n.a 4780 n.a 4780
SE 65 65 n.a -65 -100 65 n.a 65
UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 1470 9875.5 3228 1758 11.89 9519 18.7 12746.8
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Table36. Bioliquids renewable heat absolute and relative progress in EU MS;2000b

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs 200250 12 20122020 NREA

BE n.a 8 n.a n.a n.a 32 n.a 32

BG n.a n.a n.a n.a n.a n.a n.a n.a
Cz n.a n.a n.a n.a n.a n.a n.a n.a
DK n.a 8 22 22 n.a -14 -11.9 8

DE 313 673 170 -143 -8.4 541 19.6 711
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a n.a n.a n.a n.a n.a n.a n.a
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a n.a n.a n.a
FR n.a n.a n.a n.a n.a n.a n.a n.a
IT n.a 14 21 21 n.a 129 27.9 150
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a n.a 2 2 n.a -2 -100 n.a
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a n.a n.a n.a n.a n.a n.a
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 38 80 n.a -38 -100 582 n.a 582
AT n.a n.a n.a n.a n.a n.a n.a n.a
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT 713 801 n.a -713 -100 801 n.a 801
RO n.a 1 n.a 0 n.a 11 n.a 11

Sl 43 5 n.a -43 -100 28 n.a 28

SK n.a n.a n.a n.a n.a n.a n.a n.a
FI n.a 2400 12 12 n.a 2598 96 2610
SE 65 65 n.a -65 -100 65 n.a 65

UK n.a n.a n.a n.a n.a n.a n.a n.a
EU28 1172 4055 227 -945 -20.9 4771 47.2 4998
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Table37. Biomass in households' absolute and relative progress in EU MS22205

ktoe

2005 2012 2012 GROWTH
NREAPs NREAPs PR 2006250 1 2
9

GROWTH

20122020

2020
NREA

BE 191.3 263.8 78 597.8 22.4 -435.3 -9.5 353.8
BG 724 785 759 35 0.7 253.0 3.7 1012
Ccz 1039 1212 1140 101 1.3 243.0 2.4 1383
DK 700 978 848 148.4 2.8 99.6 1.4 948
DE 4407 5648 6397 1990 5.5 -422 -0.8 5975
EE 292.9 369.34 387 94.1 4.1 -53.2 -1.8 333.85
IE 16 23 27 11 7.8 -3.0 -1.5 24
EL 585 609 954 369 7.2 -359 5.7 595
ES 2029 2067 2485 456 2.9 -368 -2.0 2117
FR 6549 6945 7155 606 1.3 245 0.4 7400
IT 1145 1762 3619 2474 17.9 1.0 0.0 3620
CY 1.77 7.82 6 4.0 18.3 6.1 9.5 11.87
LV 770 737 665 -105.4 2.1 129.4 2.2 794
LT 58 54 562 504.2 38.3 -523.2 -28.4 39
LU 16 20.5 18 1.6 1.4 17.6 9.1 35.2
HR 298.7 313.8 314 15.1 0.7 -6.8 -0.3 307
HU n.a 606 724 724 n.a 194 3.0 918
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 159 159 302 143 9.6 -143 -1.7 159
AT 2690 2778 1686 -1004 -6.5 1219 7.0 2905
PL n.a 0 2791 2790.9 n.a -2790.9 -100 n.a
PT 1164 652 767 -397 -5.8 -163 -2.9 604
RO 3166 2811 3284 117.7 0.5 -607.7 -2.5 2676
Sl 329 354 471 142.3 5.3 -77.3 -2.2 394
SK 33 37 37 4.0 1.6 18 5.1 55
FI 1110 1050 1330 220 2.6 -230 -2.3 1100
SE 1043 1107 1189 146 1.9 -9.0 -0.1 1180
UK n.a 48 383 383 n.a 326 8.0 709
EU28 28516.7 31397.3 39088 10571.7 4.6 -3439.6 -1.1 35648.72
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Table38. Biofuels in transport absolute and relative progress in EU MS,-2026

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA
6

BE n.a 412

34 346 n.a 443 10.9 789.
BG n.a 67 n.a n.a n.a 287 n.a 287
Ccz 3 316 280 277 91.2 392 11.6 672
DK n.a 245 204 204 n.a 58 3.2 262
DE 1918 3339 2943 1025 6.3 2530 8.1 5473
EE n.a 14 n.a n.a n.a 89 n.a 89.4
IE 1.28 201 85 84 82.1 397 24.2 481.9
EL 1.2 254 24 23 53.4 594 50.1 617.5
ES 137.6 2159 n.a -138 -100 2713 n.a 2713.4
FR 403 2900 2842 2439 32.2 818 3.2 3660
IT 179 1322 1365 1186 33.7 1165 8.0 2530
CY n.a 18 17 17 n.a 21 10.5 37.84
LV 3 43 22 19 32.5 56 17.3 77
LT 3.6 75 61 57 49.8 106 134 167
LU 1 36 47 46 73.3 169 21.0 215.7
HR n.a 32 32 32 n.a 111 20.5 143
HU 5 217 137 132 60.5 374 17.9 511
MT n.a 4 3 3 n.a 10 19.8 12.82
NL n.a 442 318 318 n.a 516 12.8 834
AT 43 406 415 372 38.3 169 44 584
PL 54 1143 790 736 46.7 1178 12.1 1968
PT n.a 283 4 4 n.a 473 80.7 477
RO n.a 283 178 178 n.a 317 13.6 495.5
Sl n.a 48 51 51 n.a 141 18.0 192.2
SK n.a 89 86 86 n.a 104 104 190
FI n.a 300 198 198 n.a 362 13.9 560
SE 167 467 607 440 20.3 203 3.7 810
UK 75 1593 882 807 42.2 3323 21.6 4205
EU28 2994.7 16707 11937 8942 21.8 17119 11.8 29055.4
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Table39. Bioethanol/bicETBE absolute and relative progres&U MS, 206302

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA

BE n.a

435 48 48 n.a 43.2 8.4 91.2
BG n.a 3.0 n.a n.a n.a 60 n.a 60
Ccz n.a 65 59 59 n.a 69 10.2 128
DK n.a 98 n.a n.a n.a 94 n.a 94
DE 144 1145 792 648 27.6 65 1.0 857
EE n.a 5.6 n.a n.a n.a 38 n.a 38
IE n.a 60 29 29 212.3 110 21.6 139
EL n.a 171 n.a n.a n.a 414 n.a 414
ES 113 281 n.a -113 -100 400 n.a 400
FR 75.0 550 418 343 27.8 232 5.7 650.
IT n.a 238 103 103 n.a 497 24.6 600
CY n.a n.a n.a n.a n.a 14.7 n.a 14.7
LV n.a 17 6.4 6.4 n.a 11.6 13.8 18.0
LT 0.8 22 9.0 8.2 41.3 27.0 18.9 36.0
LU n.a 4.0 1.0 1.0 n.a 221 48.1 23.1
HR n.a n.a n.a n.a n.a 16.3 n.a 16.3
HU 5.0 82 34 29 31.5 270 31.5 304
MT n.a 25 n.a n.a n.a 5.8 n.a 5.8
NL n.a 202 124 124 n.a 158 10.8 282
AT n.a 56 67 67 n.a 13 2.2 80
PL 38.0 308 153.9 116 22.1 297.1 14.4 451
PT n.a n.a n.a n.a n.a 27.0 n.a 27
RO n.a 94 37 37 n.a 126 20.4 163
Sl n.a 4.6 5.3 5.3 n.a 13.2 16.9 18.5
SK n.a 17 14.5 14.5 n.a 60.5 22.8 75
FI n.a 90 90 90 n.a 40 4.7 130
SE 144 294 197 53 4.6 268 11.3 465
UK 18.0 217 387 369 55 1356 20.7 1743.0
EU28 537.8 4070.2 2575.1 2037.3 25.1 4748.5 14.0 7323.6
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Table40. Biodiesel absolute and relative progress in EU MS, -202D

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 2006250 12 20122020 NREA

n.a

BE 368.6 298.0 298 n.a 399.9 11.2 697.9
BG n.a 64 n.a n.a n.a 220 n.a 220
Cz 3.0 251 221 218 84.8 274 10.6 495
DK n.a 147 n.a n.a n.a 167 n.a 167
DE 1598 2086 2034 436 3.5 2409 10.3 4443
EE n.a 8.2 n.a n.a n.a 51.1 n.a 51.1
IE 0.8 140 56 55.2 84.5 286 25.4 342
EL 1.2 83 24 22.8 53.4 179 30.6 203
ES 24.0 1878 n.a -24 -100 2313 n.a 2313
FR 328 2350 2424 2096 33.1 426 2.0 2850
IT 179 1070 1262 1083 32.2 618 5.1 1880
CY n.a 18.1 17.0 17 n.a 6.2 4.0 23.2
Lv 3.0 25.0 15.1 12.1 26 12.9 8.0 28
LT 2.8 53.0 52.0 49.2 51.8 79.0 12.2 131
LU 1.0 31.7 46.0 45 72.8 146.7 19.6 192.7
HR n.a 32.1 32.1 32.1 n.a 89.5 18.1 121.6
HU n.a 135 103.0 103 n.a 99 8.8 202
MT n.a 1.3 3.0 3.0 n.a 4.0 11.1 7.0
NL n.a 240 194 194 n.a 358 14 552
AT 35 285 348 313 38.8 62 2.1 410
PL 16 835 635.6 619.6 69.2 815.4 10.9 1451
PT n.a 283 4.2 4.2 n.a 445.8 79.4 450
RO n.a 189 141.3 141.3 n.a 184.7 11 326
SI n.a 43.3 45.7 45.7 n.a 128 18.2 173.7
SK n.a 72 715 71.5 n.a 38.5 5.5 110
Fl n.a 210 108 108 n.a 322 18.9 430
SE 9.0 122 331 322 67.4 -80 -3.4 251
UK 57 1376 471 414 35.2 1991 23 2462
EU28 2257.8 12397.3 8937.5 6679.8 21.7 12045.7 11.3 20983
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Table4l. Other biofuels absolute and relative progress in EU 20852020

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA

BE n.a n.a

n.a n.a n.a n.a n.a n.a
BG n.a n.a n.a n.a n.a 7.0 n.a 7.0
Cz n.a n.a n.a n.a n.a 49.0 n.a 49
DK n.a n.a n.a n.a n.a 0.0 n.a n.a
DE 177 108 117 -60 -5.7 56.0 5.0 173
EE n.a 0.1 n.a n.a n.a 0.3 n.a 0.3
IE 0.5 0.9 0.1 -0.4 -23 0.8 35.3 0.9
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES n.a n.a n.a n.a n.a n.a n.a n.a
FR n.a n.a n.a n.a n.a 160 n.a 160
IT n.a 14 n.a n.a n.a 50 n.a 50
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV n.a 1 n.a n.a n.a 31 n.a 31
LT n.a n.a n.a n.a n.a n.a n.a n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a 51 n.a 51
HU n.a n.a n.a n.a n.a 5.0 n.a 5.0
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL n.a n.a n.a n.a n.a n.a n.a n.a
AT 8.0 65 n.a -8.0 -100 94 n.a 94
PL n.a n.a n.a n.a n.a 66 n.a 66
PT n.a n.a n.a n.a n.a n.a n.a n.a
RO n.a n.a n.a n.a n.a 6.5 106.1 6.5
Sl n.a n.a n.a n.a n.a n.a n.a n.a
SK n.a n.a n.a n.a n.a 5.0 n.a 5.0
Fl n.a n.a n.a n.a n.a -0.3 -100 n.a
SE 13 51 79 66 29.4 15 2.2 94
UK n.a n.a 24 24 n.a -24 -100 n.a
EU28 198.5 240 220.4 21.9 15 526.4 16.5 746.8
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Table42. Biofuels Art.21.2 absolute and relative progress in EU MS,-2026

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs NREAPs PR 206250 1 2 20122020 NREA

BE n.a n.a

n.a n.a n.a 63 n.a 63
BG n.a n.a n.a n.a n.a 4 n.a 4.0
Cz n.a n.a n.a n.a n.a 292 n.a 292
DK n.a n.a n.a n.a n.a 131 n.a 131
DE n.a 115 392 392 n.a 13.5 0.4 405.5
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a 0.9 85.1 84.6 108.3 -84.2 -43.4 0.9
EL n.a n.a 24 24 n.a -24 -100 n.a
ES n.a 45 n.a n.a n.a 252 n.a 252
FR n.a n.a 125 125 n.a -75 -10.8 50
IT 21 157 341 320 48.9 59 2.0 400
CY n.a 0.4 0.1 0.1 n.a 37.7 110 37.8
LV n.a n.a n.a n.a n.a 44 n.a 44
LT n.a n.a 61 61 n.a -61 -100 n.a
LU n.a n.a n.a n.a n.a n.a n.a n.a
HR n.a n.a n.a n.a n.a 50.3 n.a 50.3
HU n.a 18 17 17 n.a 10.0 6.0 27
MT n.a 1.27 3 3 n.a 0.1 0.5 3.2
NL n.a 68 194 194 n.a -39.0 -2.8 155
AT n.a n.a n.a n.a n.a n.a n.a n.a
PL n.a 88 128.6 128.6 n.a 1134 8.2 242
PT n.a 5 4.2 4.2 n.a 3.8 84 8.0
RO n.a n.a n.a n.a n.a 110.5 n.a 110.5
Sl n.a n.a 51 51 n.a -51 -100 n.a
SK n.a n.a n.a n.a n.a 60 n.a 60
FI n.a 20 105 105 n.a 75 7.0 180
SE 13 51 183 170 45.9 -89 -8.0 94
UK n.a n.a 472 472 n.a -472 -100 n.a
EU28 34.5 569.6 2186 21515 80.9 424.2 2.2 2610.2
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Table43. Imported biofuels absolute and relative progress in EU MS, 2025

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs | NREAPH PR 2006250 1 2 20122020 NREA

BE n.a n.a 52.7 53 n.a -53 -100 n.a
BG n.a n.a n.a n.a n.a 10 n.a 10
Ccz 6 94 n.a -6 -100 172 n.a 172
DK n.a 245 n.a n.a n.a 261 n.a 261
DE n.a 1611 n.a n.a n.a 3124 n.a 3124
EE n.a n.a n.a n.a n.a n.a n.a n.a
IE n.a 70 62 62 n.a 277 23.7 339
EL n.a 171 n.a n.a n.a 414 n.a 414
ES n.a 475 n.a n.a n.a 231 n.a 231
FR 13 450 436 424 66.10 14 0.4 450
IT n.a 273 1054 1054 n.a -54 -0.7 1000
CY n.a 10.2 10.63 11 n.a 27 17.0 37
LV n.a n.a 15.8 16 n.a 1 0.9 17
LT n.a n.a 40 40 n.a -40 -100 n.a
LU 1 35.7 47 46 73.33 169 21.0 216
HR n.a n.a n.a n.a n.a n.a n.a n.a
HU n.a n.a 52 52 n.a -52 -100 n.a
MT n.a 25 n.a n.a n.a 10 n.a 10
NL n.a 350 n.a n.a n.a 516 n.a 516
AT 34 164 288 254 35.69 -102 -5.3 186
PL n.a n.a 31.09 31 n.a -31 -100 n.a
PT n.a n.a n.a n.a n.a n.a n.a n.a
RO n.a n.a 110.2 110 n.a -110 -100 n.a
Sl n.a n.a 50.1 50 n.a -50 -100 n.a
SK n.a n.a n.a n.a n.a n.a n.a n.a
Fl n.a n.a n.a n.a n.a n.a n.a n.a
SE 117 121 n.a -117 -100 292 n.a 292
UK n.a 1432.3 651 651 n.a 3036 24.2 3687
EU28 171 5504.7 2900.5 2730 49.91 8061 18.1 10962
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Table44. Renewable electricity absolute and relative progress in EU MS; 20005

2005 2012 2012 Gr owt h Gr owt h 2020
NREAPs| NREAPs PR 2 06250 1 2 20122020 NREA

- -

BE 16.4 29.9 26.8 10.4 7.3 70.4 17.5 97.2
BG 3.0 4 6.1 3.1 10.7 8.9 11.9 15
cz 6.0 11 9.0 3.0 6.0 13.0 11.8 22
DK 9.0 13 18.1 9.1 10.5 10.9 6.1 29
DE 169 272 188.0 19 1.5 479.0 17.2 667
EE n.a 0.1 0.9 0.9 n.a -0.3 -4.9 0.6
IE 1.0 1.0 0.6 -0.4 -7.5 36.4 68.1 37
EL n.a 4.0 3.2 3.2 n.a 13.3 22.8 16.5
ES 107.4 172.1 114 6.6 0.9 388.6 20.4 502.6
FR 141 212.0 209 68 5.8 193 8.5 402
IT 139 209.0 186 47 4.2 183 8.9 369
CcYy n.a 0.1 n.a n.a n.a 0.6 n.a 0.6
LV 4.0 3.0 4.7 0.7 2.3 1.3 3.1 6.0
LT n.a 0.8 n.a n.a n.a 2.5 n.a 2.5
LU 1.1 2.5 2.0 0.9 8.9 8.4 22.9 10.4
HR 8.4 10.0 10 1.6 2.5 8.6 8.1 18.6
HU n.a 9.0 17 17 n.a 7.0 4.4 24
MT n.a n.a n.a n.a n.a 0.7 n.a 0.7
NL 8.0 16 30.0 22 20.8 41 11.4 71
AT 162 176 173 11 0.9 99 5.8 272
PL n.a 19 54.2 54.2 n.a -16.2 -4.3 38
PT 12 26 14.6 2.6 2.8 43.4 18.8 58
RO 40.9 35.6 34.5 -6.4 -2.4 18.2 5.4 52.7
Sl 3.9 6.2 4.4 0.5 1.7 6.1 115 10.5
SK 8.0 9.0 9.9 1.9 3.1 7.1 7.0 17
Fl 20 20 18 -2 -1.5 22 10.5 40
SE 121 157 129 8 0.9 69 5.5 198
UK 113 156 69 -44 -6.8 198 18.4 267
EU28 1094.1 1574.3 1332 237.9 2.9 1912.8 11.8 3245

pp. 150



Table45. Renewable electricity from CHP absolute and relative progress in EU M&2@2D5

2005 2012 2012 GROWTH GROWTH 2020
NREAPs | NREAPs PR 2006250 1 2 20122020 NREA

BE 75.6 984.7 1791 1715.4 57.2 1189.4 6.6 2980.4
BG n.a 120 66 66 n.a 799 37.9 865
Ccz 475 3346 2848 2373 29.2 1654 5.9 4502
DK 3243 4210 3552 308.5 1.3 5286.5 12.1 8838
DE n.a 7681 19073 19073 n.a 1718 1.1 20791
EE 33 336 597 564 51.2 -251 -6.6 346
IE 13 47 40 27 17.4 521 39.1 561
EL n.a 73 n.a n.a n.a 147 n.a 147
ES 747 1532 n.a =147 -100 2551 n.a 2551
FR 3372 6491 3248 -124 -0.5 13923 23.1 17171
IT 2388 3327 5193 2805 11.7 662 15 5855
CY n.a n.a 50 50.0 n.a -50 -100 n.a
LV 40 220 283 242.9 32.2 647 16.0 930
LT 7 268 n.a -7.0 -100 1223 n.a 1223
LU 27.2 103 56 28.8 10.9 262 24.2 318
HR n.a 0.1 n.a n.a n.a 437.5 n.a 437.5
HU n.a 142 268 268 n.a 2722 35.2 2990
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 1583 3700 4752 3169 17.0 3537 7.2 8289
AT 1718 3255 2533 815 5.7 1077 4.5 3610
PL 1451 2556 10094 8643.3 31.9 -5025 -8.3 5069
PT 1304 1967 1721 417 4.0 246 1.7 1967
RO n.a 795 159 158.6 n.a 2741.4 43.8 2900
Sl 114 415 262 148.4 12.6 413.6 12.6 676
SK 32 900 941 909.0 62.1 769 7.8 1710
FI 8480 8750 9568 1088.0 1.7 2772 3.2 12340
SE 7571 11856 12194 4623.0 7.0 4560 4.1 16754
UK n.a 210.2 1176 1176.0 n.a 714 6.1 1890
EU28 32673.8 63285. 80465 47790.9 13.7 45246 5.7 125711
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Table46. Renewable heat in distri¢teating absolute and relative progress in EU MS,

2005 2012 2012 GROWTH GROWTH 2020
NREAPs NREAPs PR 2006250 1 2 20122020 NREA

BE 3.8

22.9 n.a -3.8 -100 33.9 n.a 33.9
BG n.a 14 n.a n.a n.a 91 n.a 91
Ccz 54 120 79 25 5.6 112 11.7 191
DK 854 1105 1301 447 6.2 185 1.7 1486
DE n.a 1576 641 641 n.a 1919 18.9 2560
EE 195 235 268 73 4.6 -20 -1.0 248
IE n.a 29 n.a n.a n.a 131 n.a 131
EL n.a n.a n.a n.a n.a n.a n.a n.a
ES 1.4 5.8 n.a -1.4 -100 38.6 n.a 38.6
FR 368 775 n.a -368 -100 3200 n.a 3200
IT 80 208 171 91 115 729 23.1 900
CY n.a n.a n.a n.a n.a n.a n.a n.a
LV 103 124 121 17.5 2.3 136.5 9.9 257
LT 17 33 244 226.6 46.3 -192.6 -17.8 51
LU 3 10 3 0.1 0.5 44.6 40.7 47.7
HR n.a 31.7 32 31.7 n.a 38.6 10.5 70.3
HU n.a 18 85 85. n.a 528 28.0 613
MT n.a n.a n.a n.a n.a n.a n.a n.a
NL 415 528 230 -185.0 -8.1 515 15.8 745
AT 343 650 890 547.0 14.6 -188 -2.9 702
PL n.a n.a n.a n.a n.a n.a n.a n.a
PT n.a n.a n.a n.a n.a n.a n.a n.a
RO 17 188 16 -1.0 -0.9 1284 73.3 1300
Sl 8 24 n.a -8.0 -100 48 n.a 48
SK 52 74 176 124.0 19.0 184 9.4 360
FI 830 660 759 -71.0 -1.3 501 6.5 1260
SE 2505 2802 3050 545.0 2.9 91 04 3141
UK n.a 62 n.a n.a n.a 230 n.a 230
EU28 5849.2 9295.4 8065 2215.7 4.7 9639.6 10.3 17704.5
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