






Projects of this size can be managed by a 
small- or medium-sized company, accord-
ing to Jacopo Moccia of wind power trade 
association EWEA. “The banks will give 
out a loan without great difficulty because 
the economics are straightforward,” he 
says. Installations in France will get €80/
MW hour produced over their 15-20 year 
lifetimes. It will take 7-12 years to pay off the 
loan, which means investors will cash in on 
these projects for about eight years.

Offshore wind projects have more com-
plex funding structures because they are 
much larger projects based on a technol-
ogy that is not yet mature. Projects always 
involve more than one bank, plus utilities 
and several other participants. Costs are 
reflected in the feed-in tariffs: €130 per MWh 
produced in France, which is a mark-up of 
nearly 50% on the onshore support. 

Few EU countries plan a major increase in 
offshore capacity. But for those that do, such 
as the UK, raising the funds could be a chal-
lenge. Andrew Buglass of the Royal Bank 
of Scotland, one of the largest investors in 
renewable energy, told a conference in June 
that “fear of the unknown” and the complex-
ity of deals were making lenders cagey. 

Lack of finance – due to banks’ reluc-
tance to lend following the global financial 
crisis – remains a problem, especially for the 
offshore wind sector. Projects led by utili-
ties are less affected because they can fund 
investments from their own balance sheets.
But independent developers are severely 
constrained, according to EWEA. 

However, utilities’ spending power is 
not unlimited because they are also invest-
ing heavily in other areas such as nuclear 
reactors and grid upgrades. Another key 
player is the European Investment Bank. 
The bank’s loans are instrumental in the 
construction of the one-gigawatt London 
Array wind farm in the North Sea. A total 
of £500m (€611m) has been granted so far, a 
second loan having been agreed in July. 

Finance remedies
Consultancy PwC recommends several 
remedies to address the scarcity of pre-con-
struction finance in the UK. These include 
underwriting risks through new taxes 
such as a levy on electricity consumers, 
additional Renewable Obligation Certifi-
cates (ROCs) for a limited period, or mak-
ing offshore investments tax free for the 

public through individual savings accounts 
(ISAs). 

Investment in the sector could also be 
opened up to pension funds if risk prospects 
were lowered, perhaps through a regulated 
asset scheme with capped liabilities for cost 
over-runs.

A key condition for attracting investors 
is to provide a stable regulatory framework. 
Feed-in tariffs provide stability because they 
remain valid for 15-20 years depending on 
projects. But tariffs for new projects are 
regularly reviewed, with the possibility of 
significant cuts in the subsidies. 

These cuts generally reflect the increas-
ing competitiveness of renewable energy 
technologies. In July, German environment 
minister Norbert Röttgen defended cuts in 
his country following a steep drop in the 
price of solar panels, leading to “unaccept-
ably high returns” for operators in the sec-
tor and much higher prices for consumers. 
In 2010, solar power incentives will cost Ger-
man consumers an extra €0.02 per kilowatt 
hour of electricity. 

But feed-in tariff revisions can come across 
as arbitrary, fuelling uncertainty among 
prospective investors. Spain’s response to its 
overly generous regime has been seen as too 
harsh, with some saying the cuts could dam-
age the entire PV sector for years. 

While the European economy is recov-
ering slowly, the use of incentives for PV 
should remaine measured and proportion-
ate – and follow the price evolution of PV 
systems – according to EPIA’s Mr Masson.

With grid parity starting to become a real-
ity in some southern European countries, 
guaranteed support for PV deployment in 
the coming years is crucial. Without a com-
mitment of this kind, policymakers may be 
pressured into reducing or stopping incen-
tives altogether.

According to Mr Masson, the Spanish 
government even tried to revise downwards 
previously agreed tariffs, which could have 
seriously undermined the confidence of 
investors in any environment that is highly 
reliant on stable regulation.

In the UK, the reform of the renewables 
obligation in 2009 boosted morale in the off-
shore sector. Operators will be awarded 1.5 
certificates per MWh produced – compared 
with one for onshore projects – which is 
more generous than some had anticipated. 
But there is uncertainty over how the new 
government will take the support scheme 
forward. A possible switch to feed-in tariffs 
is causing concern at a time when invest-
ment in new offshore capacity needs to grow 
significantly. n
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SPAIN
A renewables success story, Spain is 
planning to increase its onshore wind 
power capacity and boost solar power 
production through photovoltaics and 
concentrated solar power. Concerns 
exist that recent government action to 
cut subsidies might hinder the sector, 
but interconnection links with the rest of 
Europe remain the biggest challenge.

ITALY
The gap between its ambition and the 
reality of delivering on it looms large for 
the Italian plan. Critics say the government 
ticked the right boxes on paper but lacks 
the political will to make things happen. 
But if the current lack of focus translates 
into a flexible, open-minded approach to 
achieving the targets, they see Italy having 
the potential to seize this opportunity.

FRANCE
Hydro and wind power will provide the 
bulk of French renewable energy in 2020. 
Electricity generation from biomass is 
seen as more efficient than solar power. 
But green campaigners have criticised the 
government for lacking ambition in the 
development of photovoltaics. 

FINLAND
Biomass – specifically wood – will be at the 
heart of Finland’s green energy revolution, 
accounting for 55% of renewable sources 
in 2020. The Finnish government is relying 
heavily on heating and cooling to reach its 
overall target, leading to claims that the plan 
lacks ambition for the electricity sector. 

GERMANY
Europe’s industrial powershouse extends 
its leadership to the renewable energy 
sector, where it plans to dominate in all the 
major technologies. Government subsidies 
are falling but observers are confident the 
sector will continue to thrive on the back of 
strong public and industry support.

UNITED KINGDOM
The UK has a mountain to climb, having to 
grow the share of renewables in its energy 
mix from 2.2% in 2008 to 15% in 2020. The 
UK’s ambitious plans are heavily reliant 
on offshore wind, a costly and relatively 
new technology. Critics say action on the 
energy efficiency front is still too timid.

Member states’ National Renewable Energy Action Plans set 
out strategies for boosting green power supplies by 2020

Europe plans renewables future
Submitted
Seen by ENDS
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NREAPs at 21 September 2010
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Will government policies rise to 
the renewables challenge?

Feed-in tariffs and planning reforms are on the cards, but few 
governments are ready to spell out detailed policies 

Countries’ action plans differ signifi-
cantly in terms of the quality and 

quantity of information they provide. Some 
extensively outline the policies the govern-
ments are planning to introduce to help 
meet the targets they have set, while others 
list next to nothing.

In many cases, the lack of detail is the 
result of a recent change in government. 
In others, member states have told ENDS 
that decisions on policies are still being 
taken. For instance, a representative for the 
Finnish energy ministry said full details are 
missing because new support systems are 
being developed and final decisions on them 
will not be taken until 2011.

But a pattern is emerging for those coun-
tries that have outlined concrete new poli-
cies: financial incentives for renewables, 
such as feed-in tariffs, are a popular choice, 
though timelines are less clear. 

Other more specific policies, such as pro-
grammes to encourage take-up of biogas, 
are thin on the ground. And while some 
countries have chosen to tackle planning 
permission problems for onshore wind and 
solar, others have for the moment left those 
problems unresolved.

Price stability
Financial incentives are a particular focus 
of most policies for which details are pre-
sented. Countries that experienced recent 
fluctuations in their feed-in tariffs for solar 
energy were particularly keen to indicate 
some price stability. 

Spain, which has caused some market 
turbulence by lowering its subsidies, says in 
its plan that it has a policy goal of “creating a 
stable and predictable price framework for 
renewables producers by 2011”. But there is 
no indication of how this might be achieved. 
Heikki Willstedt from wind sector industry 
association AEE told ENDS she sees no sign 
that the creation of a stable and predictable 
price framework is imminent.

Neighbouring Portugal faced a similar 
problem when it lowered its feed-in tar-
iffs in 2005. But its action plan contains no 

mention of a policy goal to create a stable 
price framework. Antonio Sá da Costa of 
Portuguese renewable energy association 
APREN says this is a problem because the 
government has failed to take into account 
the impact of the economic crisis coupled 
with increasing expense and requirements 
from grid operators.

Lithuania plans to introduce incentives 
to boost wind power installed capacity to 
500 megawatts, solar power installations to 
10MW, and bio-cogeneration to more than 
162MW in 2014. And in the UK a feed-in tar-
iff structure was introduced for installations 
under five kilowatts.

Another area of concern that most plans 
have focused on is how to facilitate access to 
electricity grids for renewable energy gen-
erators. In the Netherlands, it is the only 
planned measure listed. 

The Dutch Priority for Renewables leg-
islative proposal would give priority grid 
transport to renewables from 2010 onwards. 
Under the proposal, new entrants will be 
connected immediately instead of having 
to wait for sufficient grid transport capac-
ity to become available. But consultancy CE 
Delft says this proposal would have little to 
no effect. The measure will give physical pri-
ority to renewables but without significant 
funds allocated to it – in other words, it does 
not give them economic priority. 

By contrast, Lithuania intends to take 
some extensive measures to ensure access 
to the grid for renewables. In its action plan, 
the Lithuanian government says it is prepar-
ing draft laws that will oblige transmission 
and distribution system operators to provide 

access for renewables producers. It will also 
force them to upgrade and manage the grid 
so that its capacity allows renewable energy 
producers to increase production. A finan-
cial support scheme to turn the grid into a 
smart network in 2011-15 is to be put in place 
using EU structural funds.

Spain is also planning to roll out smart 
grids for electricity transport and distribu-
tion in 2012-20. Experts have observed that 
the planned measures are promising, but 
that gauging their efficacy over the next dec-
ade is a tall order. According to Ms Willstedt, 
the level of investment into research and 
development needs to be raised.

Planning reform
Beyond electricity grid access, another big 
problem for renewable energy generators 
has been obtaining permission to build 
facilities. Countries have a wide range of 
proposals for dealing with the problem, 
with varying degrees of ambition.

Lithuania is planning to pass legislation 
in 2010 to force local authorities to promote 
renewable energy sources. Portugal wants 
to revise its wind generation regulation in 
2010-11 to reduce red tape and increase pro-
duction. It is also planning to create a one-
stop shop for licensing new installations – a 
facility other countries are also considering.

In Ireland, a planning bill currently 
going through the legislative process would 
make it easier to build large-scale projects. 
Another planned change in legislation 
would make permissions for offshore devel-
opment closer to land-based planning.

The European country where planning 
difficulties have got the most attention is the 
UK, where many blame the ‘not in my back-
yard’ stance of local planning authorities for 
the failure of the UK to fully harness its sig-
nificant onshore wind potential. 

The British government has created 
an infrastructure planning committee to 
authorise projects over 50kW. But this 
would still leave small- and medium-sized 
projects exposed to the vagaries of local 
councils’ decision-making processes. 

An area of concern that 
most plans have focused 
on is how to facilitate 

access to electricity grids for 
renewable energy generators
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“An installation under 5kW will fall under 
the feed-in tariff scheme, and over 50kW 
will fall under the Infrastructure Planning 
Committee,” says Ronan O’Regan, an energy 
analyst with PricewaterhouseCoopers. “But 
in between there is a gap with no remedy to 
solve the planning permission problem, so 
it will still be difficult to have medium-sized 
onshore installations.”

The new British government is consid-
ering another policy option, which is not 
mentioned in the plan. “The new govern-
ment is talking about local communities 
keeping business rate proceeds for the first 
six years of a project, which would make it 
much more likely to receive their approval,” 
says Gaynor Hartnell, chief executive of the 
Renewable Energy Association. 

Biowaste and biogas
Several countries are planning to introduce 
new measures to encourage the generation 
of heat from biowaste. In 2014-20, Spain 
aims to use 5.5 million tonnes per year of 
agricultural and forestry waste for energy 
production. It is also earmarking public 
sector investment for research into energy 

storage, cost reduction in solar and wind 
generation, and into developing deep-sea 
energy generation. In addition, Spain plans 
to promote the diversion of combustible 
material from landfill in 2016-20.

In Portugal, the government’s Calor Verde 
programme will finance installation of bio-
mass heat recovery systems and microgen-
eration from 2010, with the aim of saving 
16,020 tonnes of oil equivalent in 2015 and 
25,094toe in 2020. 

This would not be making adequate use of 
Portugal’s potential, according to some. “We 
believe there should be specific regulatory 
measures to aid the incorporation of elec-
tricity production with biogas,” says Rita 
Antunes of environmental NGO Quercus. 
“Portugal could produce an estimated 660 
gigawatts per year, which is equivalent to 
150MW of installed capacity. The burning 
of waste is being given priority to the detri-
ment of the more environmentally friendly 
combustion of biogas.” 

According to Ms Antunes a re-evaluation 
of biomass plants is needed, so they can pro-
duce heat as well as power.

In the UK, a biogas feasibility study 

accompanied by demonstration projects is 
set to begin by 2011. Its aim would be to sup-
port the construction of new composting 
and anaerobic digestion facilities that proc-
ess food waste. 

Heating measures
Member states have also outlined several 
policies to encourage renewable heating. 
Lithuania is amending legislation to ensure 
new property developments can be heated 
and cooled with renewables. 

Spain is planning incentives for renew-
able heat in thermal renewable energy 
installations. Portugal is introducing meas-
ures to promote the production, certifica-
tion and storage of biomass and geothermal 
pilot projects. 

Portugal is also planning to allow biogas 
to be transported in the gas grid so it can be 
used for heating and cooling.

In the UK, a renewable heat incentive 
announced by the previous Labour govern-
ment was scheduled to go into effect in April 
2011, but the new Conservative-Liberal coa-
lition has not yet announced whether it will 
keep the policy. n
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Figure 1
How member states plan to encourage renewable energy production and use



What stands in the way of 
renewables development?

Even though it remained the world’s top 
destination for renewable energy invest-

ment in 2009, the EU saw funding drop by 
about 10% compared with the previous year. 
The drawn-out financial-cum-economic 
crisis is clearly hindering a sector that is 
so heavily dependent on fresh financing to 
pursue its development. 

But despite growing financial problems 
and renowned planning permission night-
mares, the biggest obstacle to the large-scale 
deployment of renewables in Europe is the 
electricity grid.

The existing grid was built to handle 
large, predictable volumes of fossil-fuel 
energy, not unpredictable, fluctuating vol-
umes of renewables. Nor was it designed to 
connect areas across Europe.

More transmission lines are needed to 
connect new renewables projects and ena-
ble energy to flow across the EU. Better grid 
connections also reduce the need for energy 
storage technologies. The grid must become 
more resilient and flexible, ultimately 
becoming a ‘smart’ grid that can absorb 
the variability of renewables and modulate 
demand in response to supply.

A monumental task
Many large-scale renewables projects are 
in the works, from vast wind farms in the 
North and Baltic Seas to concentrated solar 
power plants in Spain and North Africa. 
These will require a whole new infrastruc-
ture of monumental scale to transmit their 
produce. Getting this infrastructure in place 
is a make-or-break challenge, for Europe 
and for its members. 

Malta’s 10.2% renewables target for 2020, 
for example, hinges on the construction of 
a grid interconnector between it and the 
Italian island of Sicily. Its own grid could 
not handle the peak-time input from the 
offshore wind farm the space-constrained 
island needs to meet its goal.

Potential renewable energy exports from 
Ireland and Portugal are contingent on 
new interconnectors. Similarly, a giant 47 
gigawatt interconnector between France 

and Spain will be essential to transport 
renewables power from Spain to the rest of 
Europe in future. Spain will provide a large 
amount of Europe’s wind and solar power. 
These two technologies together will make 
up most of Europe’s energy supply by 2050, 
the European Climate Foundation (ECF) 
predicts.

Cross-border interconnection remains 
poor in Europe today. The European 
Commission in June admitted that Italy, 
Ireland, Spain and the UK have still not met 
a non-binding interconnection target of 10% 
for 2005 set at a Barcelona summit in 2002. 

Of the new member states, Cyprus, Malta 
and Poland are poorly connected.

To address this, the companies running 
Europe’s high-voltage transmission grids set 
out a cross-border investment plan for the 
next ten years this summer. The European 
Network of Transmission System Operators 
for Electricity (ENTSO-E) released a pre-
liminary version of the ten-year network 
development plan it is required to draw up 
under the EU’s third energy package. 

Excluding national and local investments, 
this foresees the operators building or refur-
bishing over 40,000 kilometres or 14% of the 
European transmission grid by 2020, at a 
total cost of €23-28bn. A super grid for off-
shore wind power in the North Sea accounts 
for about half the investment.

For all transmission projects, social 
acceptance remains the biggest obstacle, 
leading to long delays in obtaining permits 
for new transmission infrastructure. But 

financing is also becoming more of a prob-
lem, according to Konstantin Staschus, sec-
retary general of ENTSO-E.

Where is the money?
Financing is perhaps the second biggest 
challenge facing renewable energy projects 
today. The impact of the economic crisis 
cannot be underestimated. But a look at 
Europe’s most successful renewables sto-
ries – take Germany – reveals the role that 
subsidies can play.

Germany’s feed-in tariff system is cred-
ited with creating the country’s enviable 
renewables capacity. A renewable heat 
premium modelled on this tariff is what is 
needed now to boost the green heat sector, 
according to the German Renewable Energy 
Federation BEE.

Investments in renewables can be a risky 
business and a feed-in tariff provides inves-
tors with a guaranteed revenue stream. “A 
stable and predictable support system will 
attract investors and commercial lenders 
into the renewables sector because outlays 
that they will need to commit will effectively 
be smaller,” says Andrzej Dejneka, director 
general at the Polish Economic Chamber of 
Renewable Energy (PIGEO). He says Poland 
will not meet its 2020 renewables target 
without introducing a feed-in tariff.

The very success of feed-in tariffs in 
some countries – Germany, Spain, Italy and 
France – has led to recent cuts in their levels 
to avoid overheating the market. These cuts 
do not appear to be having a negative impact 
so far, although the representative indus-
try associations have uttered warning cries 
about cutting too much too soon.

In countries where feed-in tariffs have not 
been used, like the UK for example, renew-
able growth has been much slower. Offshore 
wind, which is at the heart of British plans 
to boost renewables capacity, needs a flow of 
up to €12bn a year, developers estimate. 

A study by consultants PwC suggests 
tapping into a new Green Investment 
Bank announced by the British govern-
ment, alongside a number of other meas-

Electricity grid access and public acceptance of infrastructure upgrades 
pose significant challenges for bringing more renewables on-line 
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ures. These include additional renewable 
obligation certificates for a limited period; 
underwriting risks through new taxes such 
as a levy on electricity consumers; making 
offshore investments tax-free for the public; 
and opening up the sector to pension pro-
viders by lowering risks through, for exam-
ple, a regulated asset scheme with capped 
liabilities for cost over-runs.

Finding the perfect place
In some cases, planning permission presents 
the greatest challenge. Planning decisions 
are taken at local level and opposition to a 
useful but ‘ugly’ wind park can be hard-bit-
ten. For onshore wind in the UK, obtaining 
a permit to build is the biggest problem, says 
Ronan O’ Regan at PwC. 

A recent decision to do away with regional 
development agencies has removed a check 
on local authorities’ rulings on small wind 
projects that will only increase the difficul-
ties, adds Gaynor Hartnell, chief executive of 
the British Renewable Energy Association.

The Italian association of renewables 
producers (APER) has said that better plan-
ning procedures – not higher incentives  
– will enable the country to meet its energy 
and climate targets. Maja Wessels, execu-

tive vice-president for global affairs at solar 
panel maker First Solar says “40 levels of 
permission” can be needed for a solar instal-
lation permit in Italy.

Apart from public opposition, nature 
conservation can also block planning per-
mission. Already in 2007, Poland’s Chamber 
of Renewable Energy warned that imple-
menting the EU’s Natura 2000 network of 
protected sites could undermine the devel-
opment of green energy. The Irish and 
Slovenian governments too have recognised 
that the prime sites for wind turbines tend 
to be the most environmentally sensitive. 

Wind projects must undergo environ-
mental impact assessments to get the go-
ahead. Some say these are only as good as 
people want them to be, others cite exam-
ples of wind farm proposals being rejected 
on biodiversity grounds – for example on 
the Isle of Lewis in Scotland in 2008. 

Delays in implementing biodiversity leg-
islation are also problematic for renewables 
development. Offshore wind faces great 
uncertainty over its future in part because 
most member states have yet to designate 
protected marine areas.

Some problems are unique to specific 
countries. For example, Finland foresees 

Conclusion
Addressing grid, social and funding obstacles is the key to bolstering the 
renewables revolution swiftly taking hold in Europe  

a bright future for biomass, but acknowl-
edges this is highly dependent on trends in 
the Finnish forest industry, strong sustain-
ability standards and enough labour for 
harvesting.

Other countries spell out problems they 
perceive as unique but which seem to crop 
up elsewhere and may yet spread further. 
This is the case for the Netherlands, where 
energy experts say looming excess coal and 
gas capacity will make it uninteresting for 
utilities to invest in renewables. 

A new “Priority for Renewables” law 
gives physical but not economic priority to 
renewables on the grid, CE Delft director 
Frans Rooijers told ENDS. 

In Germany, green group Deutsche 
Umwelthilfe (DUH) warns of a similar prob-
lem: the government will be under pressure 
to curtail the priority it gives to renewables 
the more nuclear and coal power plants are 
operating in 2020.

The challenge of upgrading the grid comes 
down not nearly as much to national renew-
ables action plans as to implementation of 
the third EU energy package. In the end, EU 
regulators need to set the right incentives 
to make network operators’ investments  
profitable. n

With renewable sources quickly becom-
ing a major part of the EU’s energy mix, it is 
important to face the obstacles in their way. 

Grid connections, social acceptance and 
funding are the three key hurdles. On the 
issue of grids, all eyes are on the commis-
sion’s eagerly awaited energy infrastructure 
package, due in November. It is hoped it will 
provide a clear way forward.

Better communication with the public can 
smooth out parts of the planning process. 
EU member states are starting to recog-
nise this: a pan-European initiative led by 
the Scottish government to study examples 

If there is one conclusion to draw from 
our analysis of the National Renewable 

Energy Action Plans, it is that the chal-
lenges for member states as they prepare 
to embrace the renewables revolution are 
multi-faceted. They range from the finan-
cial to the social, from the political to the 
environmental.

The European Commission’s latest energy 
scenario for 2030 points to demand fall-
ing even further than previously expected. 
And EREC has announced that renewable 
energy sources are growing much faster 
than the EU estimated a decade ago. 

of good practice in planning and approval 
of wind farms, led by the Scottish govern-
ment, will produce a toolkit to generate bet-
ter quality wind farm proposals.

Future reforms must avoid sudden drops 
in confidence delaying project develop-
ments. Investors are sensitive to panic reac-
tions: hurried decisions could undermine 
member states’ efforts to meet renewable 
energy targets. 

The technology is there and governments 
have introduced incentives and support for 
renewables. Now policymakers must take 
an axe to the obstacles that remain. n
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Data tables

Table 1
Final energy from renewables (%)

Country 2008 2020

: Austria : 28.5 : 34

: Bulgaria : 9.4 : 16

: Cyprus : 4.1 : 13

: Czech Republic : 7.2 : 13

: Denmark : 18.8 : 30

: Finland : 30.5 : 38

: France : 11 : 23

: Germany : 8.9 : 18

: Greece : 8 : 18

: Ireland : 3.8 : 17

: Italy : 6.8 : 17

: Lithuania : 15.3 : 23

: Luxembourg : 2.1 : 11

: Malta : 0.2 : 10

: Netherlands : 3.2 : 14

: Poland : 7.9 : 15

: Portugal : 23.2 : 31

: Slovakia : 8.4 : 14

: Slovenia : 15.1 : 25

: Spain : 10.7 : 20

: Sweden : 44.4 : 49

: UK : 2.2 : 15

Source: REN 2010

Table 2
Population and surface area per country

Country Population (2008) Surface area (km2)

: Austria : 8,318,592 : 83,871

: Bulgaria : 7,640,238 : 111,002

: Cyprus : 789,269 : 9,250

: Czech Republic : 10,381,130 : 78,867

: Denmark : 5,475,791 : 43,098

: Finland : 5,300,484 : 338,145

: France : 63,982,881 : 632,834

: Germany : 82,217,837 : 357,030

: Greece : 11,213,785 : 131,957

: Ireland : 4,401,335 : 69,797

: Italy : 59,619,290 : 301,336

: Lithuania : 3,366,357 : 65,300

: Luxembourg : 483,799 : 2,586

: Malta : 410,290 : 316

: Netherlands : 16,405,399 : 41,528

: Poland : 38,115,641 : 312,685

: Portugal : 10,617,575 : 92,002

: Slovakia : 5,400,998 : 49,034

: Slovenia : 2,010,269 : 20,273

: Spain : 45,283,259 : 505,997

: Sweden : 9,182,927 : 441,370

: UK : 61,179,256 : 243,069

Source: Energy research Centre of the Netherlands
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Table 4
Renewable energy in electricity (%)

Country 2010 2015 2020

: Austria : 69.3 : 71.2 : 70.6

: Bulgaria : 10.6 : 16.6 : 20.6

: Cyprus : 4.3 : 8.4 : 16

: Czech Republic : 7.4 : 12.9 : 14.3

: Denmark : 34.3 : 45.7 : 51.9

: Finland : 26 : 27 : 33

: France : 15.5 : 20.5 : 27

: Germany : 17.4 : 26.8 : 38.6

: Greece : 13.3 : 27.6 : 39.8

: Ireland : 20.4 : 32.4 : 42.5

: Italy : 18.7 : 22.4 : 26.4

: Lithuania : 8 : 17 : 21

: Luxembourg : 4 : 8.9 : 11.8

: Malta : 0.6 : 7 : 13.8

: Netherlands : 8.6 : 21 : 37

: Poland : 6.2 : 11.5 : 19.4

: Portugal : 41.4 : 50.5 : 55.3

: Slovakia : 19.1 : 22.4 : 24

: Slovenia : 32.4 : 35.4 : 39.3

: Spain : 28.8 : 33.8 : 40

: Sweden : 54.9 : 58.9 : 62.9

: UK : 9 : 16 : 31

Source: ENDS from NREAPs data

Table 5
Renewable energy in transport (%)

Country 2010 2015 2020

: Austria : 6.8 : 7.7 : 11.4

: Bulgaria : 1.2 : 4.4 : 7.8

: Cyprus : 2.2 : 3.1 : 4.9

: Czech Republic : 4.1 : 7.1 : 10.8

: Denmark : 1 : 6.7 : 10.1

: Finland : 6 : 12 : 20

: France : 6.5 : 7.7 : 10.5

: Germany : 7.3 : 7 : 13.2

: Greece : 1.7 : 6.3 : 10.1

: Ireland : 3 : 5.9 : 10

: Italy : 3.5 : 6.6 : 10.1

: Lithuania : 4 : 7 : 10

: Luxembourg : 2.1 : 3.8 : 10

: Malta : 2.8 : 4.2 : 10.7

: Netherlands : 4.1 : 6 : 10.3

: Poland : 5.3 : 8.3 : 10.2

: Portugal : 5 : 8 : 10

: Slovakia : 3.5 : 4.2 : 10

: Slovenia : 2.6 : 4.7 : 10.5

: Spain : 6 : 9.3 : 13.6

: Sweden : 7.4 : 10.7 : 13.8

: UK : 2.6 : 6.2 : 10.3

Source: ENDS from NREAPs data

Table 3
Renewable energy in heating and cooling (%)

Country 2010 2015 2020

: Austria : 30.5 : 31.2 : 32.6

: Bulgaria : 16.5 : 20.8 : 23.8

: Cyprus : 16.2 : 20 : 23.5

: Czech Republic : 10.2 : 13.1 : 14.1

: Denmark : 30.8 : 36 : 39.8

: Finland : 37 : 42 : 47

: France : 17 : 24 : 33

: Germany : 9 : 11.7 : 15.5

: Greece : 14.7 : 17.9 : 19.7

: Ireland : 4.3 : 8.9 : 12

: Italy : 6.5 : 10.1 : 17.1

: Lithuania : 28 : 34 : 39

: Luxembourg : 2.1 : 4.6 : 8.5

: Malta : 7.9 : 7.9 : 6.2

: Netherlands : 3.7 : 5.6 : 8.7

: Poland : 12 : 13.6 : 17

: Portugal : 30.7 : 31.9 : 30.6

: Slovakia : 7.6 : 11 : 14.6

: Slovenia : 22.3 : 27.3 : 30.8

: Spain : 11.3 : 14 : 18.9

: Sweden : 57 : 59.8 : 62.1

: UK : 1 : 3 : 12

Source: ENDS from NREAPs data
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Table 6
Estimated capital costs 
$USm dollars per megawatt 

Technology Min Max

: Onshore wind : 1.4 : 2.6

: Offshore wind : 3.1 : 4.7

: Photovoltaic : 4 : 6

: Concentrated solar : 4.2 : 8.4

: Geothermal : 2 : 6

: Biomass : 1 : 5

Source: International Energy Agency

Table 7
Additional installed electricity capacity 2010-20 (megawatt)

Country Onshore wind Offshore wind Photovoltaic Concentrated solar Geothermal Biomass

: Austria : 1,567 : 0 : 232 : 0 : 0 : 70

: Bulgaria : 920 : 0 : 294 : 0 : 0 : 158

: Cyprus : 218 : 0 : 186 : 75 : na : 11

: Czech Republic : 500 : 0 : 45 : n/a : 4.4 : 304

: Denmark : -302 : 678 : 3 : 0 : 0 : 1,762

: Finland : na : na : 10 : 0 : 0 : 1,130

: France : 13,458 : 6,000 : 4,356 : 540 : 54 : 1,955

: Germany : 8,224 : 9,850 : 35,969 : 0 : 288 : 2,513

: Greece : 5,873 : 300 : 2,016 : 250 : 120 : 190

: Ireland : 2,685 : 2,272 : 5 : 0 : 0 : 318

: Italy : 10,513 : 1,000 : 6,307 : 500 : 283 : 785

: Lithuania : 321 : 0 : 9 : 0 : 0 : 190

: Luxembourg : 96 : 0 : 86 : 0 : 0 : 46

: Malta : 14.4 : 95 : 23.8 : na : na : 19.7

: Netherlands : 4,007 : 4,950 : 630 : 0 : 0 : 1,462

: Poland : 5,200 : 0 : 2 : 0 : 0 : 1,311

: Portugal : 2,544 : 75 : 844 : 500 : 50 : 305

: Slovakia : 345 : 0 : 240 : 0 : 4 : 162

: Slovenia : 104 : 0 : 127 : 0 : 0 : 45

: Spain : 1,4845 : 3,000 : 4,346 : 4,447 : 50 : 835

: Sweden : 2,568 : 106 : 2.7 : na : na : 231

: UK : 10,850 : 11,600 : 2,630 : 0 : na : 2,320

Source: ENDS from NREAPs data
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Table 8
Per capita electricity generation (kilowatt hours per capita)

Country Wind Solar
Tidal, wave  
and ocean Hydro Geothermal Biomass

: Austria : 578 : 37 : na : 5,062 : 0 : 619 

: Bulgaria : 296 : 59 : 0 : 517 : 0 : 114

: Cyprus : 632 : 675 : na : na : na : 181

: Czech Republic : 144 : 166 : 0 : 2,191 : 2 : 594

: Denmark : 2,139 : 1 : 0 : 6 : 0 : 1,615

: Finland : 1,149 : 0 : 0 : 2,719 : 0 : 2,436

: France : 905 : 108 : 18 : 1,121 : 7 : 268

: Germany : 1,270 : 503 : 0 : 243 : 20 : 602

: Greece : 1,498 : 321 : na : 586 : 66 : 112

: Ireland : 2,720 : 0 : 52 : 159 : 0 : 229

: Italy : 335 : 190 : 0 : 704 : 113 : 315

: Lithuania : 371 : 4 : 0 : 140 : 0 : 363

: Luxembourg : 494 : 174 : 0 : 256 : 0 : 690

: Malta : 621 : 104 : na : na : na : 330

: Netherlands : 1,975 : 35 : 0 : 44 : 0 : 1,014

: Poland : 355 : 0 : 0 : 68 : 0 : 377

: Portugal : 1,375 : 233 : 41 : 1,326 : 46 : 331

: Slovakia : 104 : 56 : 0 : 995 : 5 : 316

: Slovenia : 95 : 69 : 0 : 2,547 : 0 : 336

: Spain : 1,728 : 655 : 5 : 874 : 7 : 221

: Sweden : 1,361 : 0 : na : 7,405 : na : 1,817

: UK : 1,279 : 37 : 65 : 104 : na : 428

Source: ENDS from NREAPs data
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