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Talking points

The development of electricity generation from renewable energy sources (RES) is a crucial elem
of the ongoing energy transition in Europe. In the past decade, Europe’s efforts to prom
RES have led to a spectacular increase in RES generation capacity. The figure below sh
the evolution of the installed capacity in Wind and Solar in Europe from 2006 to 2016. The insta
capacity in Wind (both onshore and offshore) increased from 48 GW in 2006 to 155 GW in 20
Solar capacity which was almost inexistent back in 2006 (3 GW only across all Europe), is now hig
than 100 GW. At the end of 2016 RES (all sources combined) represented more than 20%1 of
total generation capacity in Europe, and accounted for more than 25%2 of the total electr
production at the European level that same year.

Renewables, support schemes and cost-competitiveness
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Fig. 1 Evolution of installed capacity of wind and solar generation in Europe
Fig. 1 Evolution of installed capacity of wind and solar generation in Europe

The development of electricity generation from renewable
energy sources (RES) is a crucial element of the ongoing energy
transition in Europe. In the past decade, Europe’s efforts
to promote RES have led to a spectacular increase in RES
generation capacity. The figure below shows the evolution of
the installed capacity in Wind and Solar in Europe from 2006 to
2016. The installed capacity in Wind (both onshore and offshore)
increased from 48 GW in 2006 to 155 GW in 2016. Solar capacity
which was almost inexistent back in 2006 (3 GW only across all
Europe), is now higher than 100 GW. At the end of 2016 RES (all
sources combined) represented more than 20%1 of the total
generation capacity in Europe, and accounted for more than
25%2 of the total electricity production at the European level that
same year.
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Europe’s efforts to promote RES have led to a spectacular
increase in RES generation capacity.

Such an expansion of RES generation capacities was
made possible by the different support schemes that
were implemented across Europe following the European
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based on fixed feed-in tariffs that were determined ex ante.
developers to lower their costs and to innovate.
These schemes were implemented in countries such as France,
Germany and Portugal for instance. However, with rising
Hence, the global cost of RES support should logically decrease
concerns about the economic efficiency5 of feed-in tariffs,
and should be better correlated to the actual investment and
the 2014 EU State aid guidelines6 recommended that these
generation costs9. Generators should be more transparent as
fixed pre-determined tariffs be progressively replaced by
they bid for the feed-in premium, which should help reduce
feed-in premiums7 based on competitive tenders.
the asymmetry of information in the sector and will support
Most of the early support schemes were based on fixed
inefficient feed-in-tariffs.
From a theoretical point of view, the passage to competitive
tenders should enable the selection of the most efficient8
projects to reach the related objectives of common interest.

the strategies of legislators and regulators to reduce cost of
supporting RES.
The 2014 EU State aid guidelines paved the way for the
implementation of more efficient support schemes relying on
competitive tenders and feed-in-premiums.











1 Eurostat (2017)
2 Eurostat (2017)
3 European Commission (2009)
4 With feed-in tariffs, RES electricity producers receive a guaranteed price (the feed-in tariff) for each kWh they produce, over a certain period.
5 Economic (allocative) efficiency is reach when resources are allocated optimally, meaning that it is not possible to find another allocation that can improve the
welfare of a group of individuals without worsening the welfare of another group.
6 Guidelines on State aid for environmental protection and energy 2014-2020. Available at: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52014XC0628(01)
7 A feed-in premium is an additional revenue that is paid to RES generators on top of the electricity market price. Therefore, conversely to feed-in tariffs, feed-in
premiums expose RES generators to market prices.
8 Here the term efficient refers to productive efficiency. In economic theory, productive efficiency is reached when a service/good is provided at the least possible
cost.
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The figure hereafter highlights the existing RES support schemes
in place in 2014 in the current EU member states and those
in place at the end of 2017. As one can notice on the figure,
several member states have introduced feed-in-premiums
since the publication of the 2014 EU State aid guidelines. Today,
most countries have hybrid systems combining feed-intariffs and feed-in-premiums: Croatia, Czech Republic, France,
Germany, Hungary, Italy, Luxembourg, Poland, Slovenia and
the UK. Denmark, Estonia, Finland10, Greece11, Lithuania and
the Netherlands support RES generation mainly through feedin-premiums. However, Austria12, Bulgaria, Cyprus, Latvia13,
Malta and Portugal14 still rely on a feed-in-tariff scheme. The
other member states15 use alternative support schemes such
as green certificates (Belgium, Norway, Romania and Sweden16)
other specific schemes (Spain17).

While subsidies are still needed to help RES progress
further along their learning curve18, the required levels
of subsidy are constantly decreasing as a result of more
efficient production processes for RES installation equipment
(e.g., PV modules, Wind turbines, etc.) and associated cost
reductions (see following section). Thanks to the new support
schemes, these efficiency gains and cost reductions are (at least
partly) transferred to consumers since the level of subsidy is
decreasing.

Today, most countries have hybrid systems combining feed-intariffs and feed-in-premiums.

Fig. 2 Evolution of RES support schemes
member statesof
Fig. in2EUEvolution

RES support schemes in EU member states

Source: RES LEGAL Europe (2018), Council of European Energy Regulator – CEER (2017)

Source: RES LEGAL Europe (2018), Council of European Energy Regulator – CEER (2017)
9 It should be noted that feed-in premiums are based on market principles, which implies a higher cost of capital for RES generators (which are not isolated from
market risks in contrast to feed-in tariffs) and higher risks of market power or windfall profits. Economic theory hence expects this mechanism to cost more to the
final consumer to support RES generation. However, in practice, it does not seem to be the case since
While subsidies are still needed to help RES progress further along their learning curve18,
10 In addition to feed-in-premiums, Finland also have a system of investment grants.
theare
required
levels
subsidy
are only
constantly
decreasing
as a result of more efficient production
11 F
 eed-in-tariffs
still present in
Greece, of
but they
are applicable
a limited number
of specific cases.
12 A
 ustria also have a system of investment grants.
processes for RES installation equipment (e.g., PV modules, Wind turbines, etc.) and associated cost
13 L
 atvia also have a system of investment grants.
reductions
(see
following
Thanks
support
these
efficiency
gains
14 In Portugal,
the feed-in-tariffs
are only
applied tosection).
the RES generation
plantsto
thatthe
werenew
registered
before 7schemes,
November 2012.
Since then,
new RES plants
are and
remunerated
through
a specific regime
that least
includespartly)
a tender scheme.
cost
reductions
are (at
transferred to consumers since the level of subsidy is decreasing.
15 S
 ince January 2016, there is no RES support scheme in Ireland. However, a new support scheme is expected to be introduced in 2018.
16 S
 weden also uses a system of investment grants.
17 In Spain, the current support scheme remunerates plants based on a reasonable internal rate of return.
12

2 RES finally getting competitive?

Newsletter Power & Utilities

2. RES finally getting competitive?
In addition to creating favourable investment conditions, RES
support schemes have been the main trigger for learning
effect19. These learning effects were also accelerated by
intensified R&D efforts from both governments and private
companies over the last decade. For instance, according to
the International Renewable Energy Agency (IRENA), the
average annual R&D investment in RES related projects
amounted to about 8 USD billion20 in Europe between 2006
and 2016.
One of the most striking impacts of the RES’ learning effects can
be found in the cost-reductions in terms of capital investment.
The most important cost reductions have been observed for
solar PV as illustrated on the figure hereafter. Between 2010 and
2015, the price of PV modules divided by three21 on average (see
next figure).

These cost reductions directly translate into lower electricity
generation costs for RES. The indicator that is generally used
to assess the cost-competitiveness of a technology regarding
electricity generation is the Levelised Cost of Electricity22 (LCOE).
It measures the average total cost associated with producing
electricity with a specific source of energy under a wide range
of assumptions (regarding the lifetime of the power plant, the
quantity of electricity produced, the discount rate, etc.)
The next figure shows estimates of the evolution of the LCOE for
several types of RES between 2010 and 2016. Each vertical bar
correspond to the computed range of the LCOE for a particular
RES depending on a wide range of assumptions. The horizontal
doted bars give the average LCOE. The grey horizontal band
corresponds to the range of LCOE for fossil sources.

most striking impacts of the RES’ learning effects can be found in the cost-reductions in
Except from thermal solar, all RES technologies have an
apital investment. The most important cost reductions have been observed for solar PV as
average cost that is within the range of fossil fuels today.
RES support schemes have contributed to trigger learning
on the figure hereafter. Between 2010 and 2015, the price of PV modules divided by
One can also notice a spectacular decrease of the cost of
effects and reduce RES production costs.
average (see next figure).

Fig. 3 Global PV module price trends 2010-2015

Fig. 3 Global PV module price trends 2010-2015

Solar PV between 2010 and 2016; a decrease that was mainly
driven by reduced manufacturing cost of PV modules previously
mentioned.
Fig. 4 Levelised Cost of Electricity

Fig. 4 Levelised Cost of Electricity 2010-2016

Source: IRENA (2017a)

Source: IRENA (2017a)

Source: IRENA (2016)
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While the LCOE for Solar and Wind are decreasing, the LCOE of other conventional gen
technologies (Nuclear, Coal, Gas) have been mostly constant or increasing23 as illustrated
figure below. The trends observed on this figure confirm that RES are becoming more an
competitive compared to conventional generation technologies.
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While the LCOE for
Solar and Wind are
decreasing, the LCOE
of other conventional
generation technologies
(Nuclear, Coal, Gas) have
been mostly constant or
increasing23 as illustrated
on the figure below. The
trends observed on this
figure confirm that RES are
becoming more and more
competitive compared to
conventional generation
technologies.

Fig. 5 Historical evolution of LCOE by technology

Source: Lazard (2017)

Source: Lazard (2017)
Fig. 6 Evolution of average auction prices for RES projects in the World
The increasing cost-competitiveness of RES is also
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Europe’s efforts to promote RES have been based on support schemes providing subsidies to
generation technologies. The implemented support schemes have helped spur investments in
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If these expected cost reductions are actually achieved by 2025,
Solar PV, Onshore and Offshore Wind will reach LCOE levels that
are below 0.12 USD2015/kWh, making them as competitive as
fossil fuels generation or even more competitive. It seems that
RES support schemes have succeeded in creating the intended
learning effects. Some even argue that the time has come for
RES support schemes to pass the torch to markets and this
option will probably be at the center of future debates about
energy policy in Europe.
If the current trend in cost reduction continues, RES may
no longer need subsides as they will be as competitive as
conventional technologies.

3. Conclusion
Europe’s efforts to promote RES have been based on support
schemes providing subsidies to these generation technologies.
The implemented support schemes have helped spur
investments in RES generation capacities during the last decade.
They also contributed in triggering learning effects which in turn
led to significant cost-reductions. Furthermore, the recent EU
guidelines29 on State aid for environmental protection and
energy enabled Member States to benefit from these costs
reductions, through improved support schemes.

Thanks to the aforementioned learning effects and cost
reductions, RES generation is becoming more and more
competitive in terms of production costs compared to
conventional generation technologies. If the observed trends
in cost reduction continue – which, according to experts, will be
the case – the initial rationale that led to the implementation of
support schemes may not hold anymore. Does this announce
the end of RES support schemes? The question will probably
be an important discussion point in future debates regarding
Europe’s energy policy.
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