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Spain’s 2013 reform of the renewable energy support mechanism was essential
to reducing the tariff deficit, which arose as a consequence of shortfalls in the
previous subsidy regime. However, the new support mechanism inherent to
the post-reform regime is already increasing investor uncertainty, and endangering
Spain’s ability to meet EU renewable energy installed capacity and output targets.

As part of an effort to comply with EU renewable energy targets, Spain has relied on various
renewable energy support mechanisms over the last few decades. From 1998-2013, Spain
essentially used various versions of the feed-in-tariff (FIT) to successfully promote renewable
energy installed capacity and generation, in line with EU objectives. By 2013, the overly
generous FIT regime had overstimulated investment and resulted in a large electricity sector
deficit. With a view towards fiscal consolidation, the government undertook a necessary reform
of the subsidy regime, replacing FIT with compensation based on obtaining a reasonable return
for the project. While the new regime put into place in 2013 was an improvement as regards
financial sustainability, its interventionist and discretionary character is generating significant
investor uncertainty, possibly hindering compliance with the goals of the EU Renewable Energy
Directive going forward.

Renewable energy has become one of the main
tools to combat global warning. To promote it,
countries have been using support mechanisms
aiming to cover the differences in cost between
renewable and conventional power plants. Spain
used various versions of the feed-in tariff (FIT)
system between 1998 and 2013. However, in
2013, constrained by a burgeoning deficit, the
government switched over to a compensation
system that tops up market income to ensure a
reasonable return on “standardised” renewable

facilities. This article describes both systems
of incentives, analyses the effects of the former
system on installed capacity, energy output, and
the cost of support, and studies the features
of the new mechanism. While FIT has been
highly effective but somewhat inefficient, the
new mechanism should ensure the financial
sustainability of the system but likely at the cost of
reduced effectiveness. This may put compliance
with EU directives on renewables at risk if
additional incentives are not introduced.
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Introduction

Renewable energy has become one of the main
tools countries are using to cut their greenhouse
gas (GHG) emissions, which climate scientists
regard as being one of the main drivers of
global warming. To stimulate investment
in these technologies and accelerate their
development, governments have been using
support mechanisms geared towards covering
the differences in cost between renewable plants
and conventional, fossil fuel plants.

The success of these promotion programmes can
be seen from the spectacular increase in installed
renewable energy (RE) capacity in recent years,
and the growing share in energy production
from renewable energy sources (RES). Worldwide
renewable capacity has risen from 880 GW in
2004 to 1,712 GW in 2014, when it accounted
for 58.5% of new installed capacity, and allowed
22.8% of electricity generated that year to be from
renewable sources (REN21, 2015). Additionally,
investment in renewables mobilised a flow of
approximately 270 billion euros in 2014 (not
counting large hydroelectric projects) (REN21,
2015; IEA, 2014).

However, these promotion policies have often
suffered from serious errors of design and
implementation. Firstly, because the incentives
were not linked to any emission-reduction
indicators, and only their effects on the volume of
investment was considered. Secondly, because
insufficient attention was paid to the risk of creating
speculative bubbles in the investment process,
due to the high returns on some renewable
projects, as a consequence of the generous public
subsidies granted, exceeding that on alternative
investments by a wide margin.®

In Spain’s case, renewable energy promotion
policies allowed installed renewable capacity to
rise by more than 200% between 1990 and 2014,
from 15,662 MW to 50,017 MW. The percentage

of primary energy consumption from renewable
sources rose from 7% in 1990 to 14.6% in 2014,
and the production of electricity from renewable
facilities came to account for 41.4% of total net
output in 2014, compared with 18% in 1990.
These policies also made it possible to reduce the
amount of electricity generated using fossil fuels,
avoiding atmospheric emissions of close to 300
million tonnes of CO, (APPA, 2015). But, at the
same time, subsidies for renewable projects have
grown enormously, reaching a cumulative figure
of over 43 billion euros in 2014. This support,
together with overcompensation to certain utilities,
such as nuclear and large hydro power generators
(European Commission, 2012), resulted in a
deficit in the electricity sector of over 40 billion
euros in the period 2000-2014. Therefore, in
2013, constrained by the tariff deficit, the Spanish
government modified the renewable energy
promotion mechanism to switch from a feed-in
tariff (FIT) system to one based on compensation
to cover the cost of “standardised” renewable
plants, and allow them to obtain a “reasonable”
return, equivalent to that on ten-year government
bonds plus 300 basis points.

In 2013, constrained by the tariff deficit,
the Spanish government switched from
an FIT system to one based on allowing
“standardised” renewable plants to obtain
a “reasonable” return, equivalent to that on
ten-year government bonds plus 300 basis

points.
1

This article describes the incentive systems
employed in Spain to promote renewable
energy, both old and new, analyses the effects
of the former mechanism on installed capacity,
the technology mix, energy production, and the
cost of the support given, and studies the main
features of the new mechanism. It highlights how

3 First of all, it is necessary to ask whether renewable energy is the best tool governments have available to reduce GHG emissions.
Some authors, such as Novan (2015) and Cullen (2013) address this question.
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the specific design of FIT used over the period
1998-2013 was more effective at promoting
investments, but too generous in its payments
for certain technologies, leading to peaks in
investment that undermined the system’s financial
stability. Moreover, the mechanism lacked
instruments with which to update and revise
the subsidies depending on each technology’s
learning curve, the installed renewable capacity,
and the overall volume of support provided. The
new support mechanism implemented in 2013
substantially improves financial sustainability and
enhances efficiency somewhat by periodically
updating the compensation granted. However, it
rests on a technically complex procedure, which
is highly interventionist and somewhat lacking
in transparency. This results in considerable
uncertainty among investors, which may reduce
the mechanism’s effectiveness and jeopardise the
achievement of the stated renewable targets.

The new mechanism rests on a technically
complex procedure, which is highly
interventionist and somewhat lacking in
transparency. This results in considerable
investor uncertainty which may reduce the
mechanism’s effectiveness and jeopardise

the achievement of renewable targets.
1

There is extensive international literature
analysing how renewable energy support
mechanisms operate (Konidari and Mavrakis,
2007; Ragwitz et al., 2007; Held, et al., 2014).
There is also a long list of studies looking at the
characteristics and impacts of FIT used in Spain
(see, for example, Rio, 2008; Saenz de Miera et
al., 2008; Costa and Trujillo, 2014; Ciarreta et al.,
2014; Rio and Mir-Artigues, 2014). The aim of
this article is firstly to complement the foregoing
research into the FIT system applied in Spain
using more up-to-date information, and secondly,
to assess quantitatively the characteristics of the
new incentive mechanism.

The article is structured as follows. The next
section presents the renewable energy objectives
for Spain over the period 2000-2020 deriving
from European Directives and national energy
plans. Then, it describes the renewable
energy promotion policies in place since 1998 to
achieve the proposed objectives. Subsequently,
it analyses the effects of the policies implemented
in the period 1998-2013 regarding installed
capacity, electricity production, and the cost of
subsidies. What follows is an examination of the
possible effects of the new promotion instrument
put in place with the 2013 reform. Finally, the last
section presents the study’s conclusions.

Renewable energy objectives
for Spain

The renewable energy objectives for Spain have
been shaped by community policy on renewable
energy, which began with the publication in 1997
of the white paper on renewable energy sources
entitled: Energy for the future: Renewable Energy
Sources (European Commission, 1997). This
document was the basis for Directive 2001/77/
EC on the promotion of electricity produced
from renewable energy sources in the internal
electricity market. This Directive set an overall
target for electricity from RES in the EU of 21%
of total gross electricity consumption by 2010 with
individual indicative targets for Member States. In
Spain’s case, this was 29.4%. Member States were
allowed to choose their support system
themselves. For its part, Directive 2003/30/
EC on the promotion of the use of biofuels or
other renewable fuels for transport established
indicative targets for the EU of 2% at the end of
2005, and 5.75% at the end of 2010.

Subsequently, Directive 2009/28/EC, amending
Directives 2001/77/EC and 2003/30/EC,
implemented a common framework to promote
energy from renewable sources and set
compulsory national targets for 2020 in relation
to the share of energy from renewable sources
in final gross energy consumption (20%) and
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Table 1
Indicative trajectory of renewables for Spain (2011-2020)
(Percentage)
2011-2012 2013-2014 2015-2016 2017-2018 2020
Indicative trajectory " 12.1 13.8 16 20

Source: PER 2011-2020, Ministry of Industry.

the share of energy from renewable sources in
transport (10%).* The national targets for 2020
were set based on each country’s starting point
and its renewable energy generation potential.
For Spain the target is for 20% of the energy
consumed in 2020 to be from renewable sources.
At the same time, Directive 2009/28/EC also
proposed an indicative trajectory for the share of
renewables in gross final energy consumption up
to 2020 for each Member State. Table 1 shows
the indicative trajectory for Spain as biennial
averages over the period 2011-2020.

European policy on renewable energy and climate
change was subsequently expanded with the
publication of a roadmap defining the stages on
the way to achieving emissions reductions from
1990 levels of 40% in 2030, 60% in 2040, and at
least 80% in 2050 (European Commission, 2011).

2013-2014

With a view to complying with European Directives,
the Spanish authorities drew up three plans which
have set the targets for renewable energy across
the various periods and sectors, and the amount
of the planned subsidies to achieve them. In 1999 the
Renewable Energy Promotion Plan (PFER 1999-
2010) was enacted. This was substituted in 2005
by the Renewable Energy Plan (PER 2005-2010)
to comply with the objectives set for 2010. In 2011
a new Renewable Energy Plan (PER 2011-2020)
was enacted, which is currently in force, setting
targets in line with Directive 2009/28/EC. This
plan is based on the Renewable Energy National
Action Plat++n (PANER), which the government
drew up in 2010 to comply with the requirements
of Directive 2009/28/EC. Table 2 shows the target
trajectory for renewables as a share of gross
energy consumption proposed for Spain by PER
2011-2020. This is slightly less ambitious than the
EU Directive’s indicative trajectory and the target
for 2010 set by PER 2005-2010.

2015-2016  2017-2018 2020

Table 2
Target trajectory for the share of renewables in biennial averages
(Percentage)
2010 2011-2012
Target 12.1 14.7

Note: ' PER Target 2005-2010.

15.9 17.0 18.5 20.8

Source: PER 2005-2010, PER 2011-2020 and Ministry of Industry.

4 These requirements form part of the “2020 Climate and Energy Package,” an EU action plan against climate change that
contains a triple objective for 2020: reducing GHG emissions by 20% from 1990 levels; achieving a share of primary energy from
renewable sources of 20%; and reducing energy consumption by 20% (see European Council, 8 and 9 March 2007, and “Energy
2020 - A strategy for competitive, sustainable and secure energy,” European Commission (2010) 639 November 2010). In October
2014 the European Council approved the new 2030 Climate and Energy Package, replacing the 2020 Package. This set targets
for combating climate change taking into account the various economic difficulties the Member States were facing. Specifically, it
proposed for 2030 a cut in CO emissions of at least 40% from 1990 levels, a share of renewables of at least 27%, and an energy
saving of 27%. However, these last two targets, unlike their equivalents in the 2020 Package, are not binding at the national level.
See EUCO 169/14, European Council (23 and 24 October 2014), Conclusions. 2030 Climate and Energy Policy Framework.
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Table 3

Targets for electricity production from renewable sources

(Percentage)
2010° 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
294 31.0 32.0 32.7 33.5 34.1 34.4 355 36.4 37.4 39.0

Note: ' Directive 2001/77/EC and PER 2005-2010.

Source: PER 2005-2010 and PER 2011-2020, Ministry of Industry. Gross electricity production from renewable
sources as a share of gross electricity consumption (considering average values of wind power and hydroelectric

power output, as established by Directive 2009/28).

Table 4
Technology objectives in the electricity sector
(Percentage)
2010!
Power Qutput
(MW) (GWh)
Hydro 18,977 38,186
Geothermal 0 0
Solar Photovoltaic 400 609
Solar thermoelectric 500 1,298
Tidal/wave power 0 0
Onshore wind power 20,155 45,511
Offshore wind power 0 0
Biomass, wastes, biogas 2,463 16,665
Total 23,663 53,772

Note: " PER 2005-2010.

2015 2020

Power Output Power Output
(MW) (GWh) (MW) (GWh)
19,860 37,963 22,672 41,597

0 0 50 300
5,416 9,060 7,250 12,356
3,001 8,287 4,800 14,379

0 0 100 220
27,847 55,538 35,000 70,734

22 66 750 1,822
1,162 7,142 1,950 12,200
57,308 118,056 72,572 153,608

Source: PER 2005-2010 and PER 2011-2020, Ministry of Industry.

In the specific case of the electricity sector,
Table 3 shows the renewable energy production
targets, and Table 4 the installed capacity and
energy generation targets for the various different
renewable energy technologies over the period
2010-2020. The proposal of PER 2011-2020 was
that by 2020 39% of gross electricity consumption
should be supplied from renewable sources, with
an installed capacity of over 70,000 MW. This is to
be distributed such that 48% is from onshore wind
power, 31% hydraulic power, 17% solar, and the
remaining 4% from the various other renewable
sources.

Instruments to support renewable
energy in Spain

1998-2013

Although there were various versions, and
changes were made during the period, the main
instrument used to support renewable energy in
Spain from 1998 to 2013 was based on premiums
and tariffs for renewable energy, applying the
feed-in tariff mechanism. In particular, renewable
facilities had two ways of selling their electricity,
which shaped the way in which it was paid
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for. The first option was to sell directly to the
market obtaining market price plus a regulated
supplement (feed-in premium, FIP). Alternatively,
producers could sell to a distributor for a regulated
tariff per kWh produced (feed-in tariff, FIT). This
type of intervention instrument set the price and
left the market to determine the quantity. Moreover,
the payment facilities received depended on their
actual production.

At the structural level, premiums and tariffs
varied with technology and plant size, and were
independent of plant location. Remuneration
followed a continuously upward trend: first it
was updated by government decision R.D.
2018/1998, then the reference tariff was updated
(R.D. 436/2004), subsequently it was linked to
the CPI (R.D. 661/2007), and finally, based on the
underlying CPI at constant taxes (as of R.D. Law
2/2013).

In all the forms of the support instrument
used in Spain up until the 2013 reform, the
level of remuneration was determined in a
centralised manner following the principles of
Law 54/1997 on the Electricity Sector, with a
view to guaranteeing the owners of renewable
energy facilities a reasonable return on their
investment. Remuneration was reviewed at
intervals (generally every four years) to factor in
the lower cost of the technology as knowledge
was acquired and as the technology developed,
although this was not conditional on the level of
cumulative investment. Only in R.D. 1578/2008,
which set a new compensation framework for PV
installations, a pre-established rule was introduced
revising tariffs based on pre-registered power and
the power quota established by the regulator.
Electricity consumers financed this tariff support,
which formed part of the regulated costs of the
system under the name of premiums. Renewable
facilities have always been given priority in grid
access.

Reform to the incentive mechanism

In 2013, with a new political party in government
and pressure from the European Commission to

reduce the public deficit, a thorough reform of the
legal and economic system applicable to facilities
generating power from renewable sources was
embarked upon in order to guarantee facilities
a reasonable return and ensure the financial
sustainability of the electricity system.

The reform began with the promulgation of Royal
Decree-Law 9/2013 of July 12, 2013, abandoning
the feed-in tariff incentive model, which
remunerated the amount of electricity generated
(via premiums), in favour of a compensation
system that allows the costs necessary for
renewable plants to compete in the market on an
equal footing with other technologies, and obtain
a reasonable return on the project as a whole.
Specifically, a reasonable return on a project was
defined as being approximately the average return
on ten-year government bonds on the secondary
market incremented by an appropriate spread for
the investment.

Subsequently, Law 24/2013, regulating the
electricity sector, was passed, substituting for
Law 54/2007, and incorporating new operating
and financing conditions for renewable energy
sources. Firstly, it eliminated the special system
such that all plants, whether renewable or not,
came under the same regulations. Secondly,
it established that the compensation facilities
received should be equal to their income from the
market plus specifically regulated remuneration
sufficient to cover their costs and ensure a
reasonable return.

To determine the specific remuneration for each
plant, according to its characteristics in terms of
power output, technology and age, a standard
facility type is assigned, defined by a series of
remuneration parameters calculated taking an
efficient and well-managed company as the
reference. These parameters make it possible
to calculate the income from the sale of energy,
valued at market price, operating costs, and
the value of the initial investment. The specific
remuneration comprises two terms: one, per
unit of installed capacity, to cover the investment
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cost that cannot be recouped from the sale of
power on the market (return on investment); and
a second to cover the difference between the
operating costs and income from participation in
the market (remuneration for operations). At the
end of their regulatory lifetime, facilities cease to
earn specific remuneration. Moreover, if facilities
achieve areasonable return during their regulatory
lifetime, they will receive no remuneration for
the investment, although they will still continue
to receive remuneration for operations during
their regulatory lifetime. New renewable facilities
will access the specific remuneration system
by means of a competitive process in which the
initial value of the investment will be determined.
Moreover, bids from renewable energy plants
will have dispatch priority in the market on equal
economic conditions.

The parameters determine the value of the
relevant variables for each standard facility type,
such as initial investment, average annual price in
the daily and intraday market, number of hours of
operation, regulatory lifetime, rate of return, and
operating costs.® These parameters in general,
and the remuneration derived from them, will be
reviewed every six years, except the initial value
of the investment and project lifetime. There will
also be an interim review of these values every
three years, except in the case of operating costs,
which depend on the price of fuel, which will be
reviewed annually. The level of remuneration is
set so that operators earn a return equivalent to
ten-year government bonds plus an adequate
spread, which will be 300 basis points during the
first regulatory period for facilities existing when
RD 9/2013 came into effect (untii December
2019). Standard facility types are differentiated by
technology, size and climatic zone.

The value of this remuneration is set within upper
and lower bounds on the estimate of market energy
prices. When the daily market's average annual
price is outside these limits, a positive or negative

balance accrues, which will be compensated over
the facility’s lifetime. Remuneration also depends
on the facility’s hours of operation and is set to
zero when a given threshold is not passed. Once
facilities pass their regulatory lifetime, they cease
to receive the specific remuneration and their
income is solely that obtained from the sale of
power on the market.

Political effects of promoting
renewable energy over the period
1998-2013: A major boost but at
high cost

The renewable energy support instrument used in
Spain up until 2013 was highly effective. Exhibit 1
shows the strong growth in renewable installed
capacity over the period, rising by almost 150%
from 20,503 MW in 2000 to 49,995 MW in 2013,
and placing Spain second in the EU in terms of
the level of installed renewable power, behind only
Germany. This increase was basically due to the
continuous investment in wind farms throughout
the period and the strong growth in photovoltaic
facilities in the later years of the period.

The country also easily met its installed capacity
and output targets. Tables 5, 6 and 7 show the
degree of fulfilment of the various challenges.
In the case of the targets set in the indicative
trajectory in Directive 2009/28/EC for the share of
renewables relative to final energy consumption,
the Spanish energy sector more than met the
challenge. As regards the trajectory set by
the Spanish government in the PER 2011-2020
for this share, the level of fulfilment was very close
to the targets set.

Similarly, the targets set for electricity generation
from renewable energy sources were also met. As
Table 6 shows, the targets have been met
practically every year since 2010, although this
has been conditional upon the availability of

® Royal Decree 413/2014 implements the calculation method for the specific remuneration, and Ministerial Order IET/1045/2014
establishes the remuneration parameters for the standard facility types.
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Exhibit 1

Trend in renewable power by technology
(MW)
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Source: IDAE.

hydroelectric resources in each year. In 2014,
the most recent year for which data are available, the
target was exceeded by almost 25%.

As regards fulfilment of the targets for individual
technologies, the results vary. As Table 7 shows,
except for biomass, all the technologies achieved
their plans for 2010, and in the case of photovoltaic

Table 5

the level of investment was much higher than the
proposed objective. As regards fulfilment in
2015, using the actual figures from 2014 as an
approximation, the results look less satisfactory.
This is particularly so in the case of solar and wind
technologies, where levels of investment have
been substantially below those required. This
was possibly a result of the change in renewable

Share of renewables in gross final energy consumed

(Percentage)

Directive’s indicative trajectory’
PER target trajectory?
Actual trajectory
Degree of fulfilment:
- actual / indicative (Directive)
- actual / target (PER)

2010 2011-2012 2013-2014
- 11.0 12.1
12.13 14.7 15.9
13.8 13.84 14.5%
- 125 120
114 94 94

Notes: ' Directive 2009/28/CE. 2 PER 2011-2020. ® PER 2005-2010. * 13.2% in 2011 and 14.3% in 2012. °* 15.4%
for 2013 and 15.3% for 2014 (Informe Estadistico Energias Renovables [Renewable energy statistical report]

MINETUR/IDAE as at May 2015).

Source: PER 2005-2010, PER 2011-2020, Ministry of Industry, Energy and Tourism, and IDAE.
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Table 6
Share of electricity generation from renewable sources
(Percentage)
2010 2011
Target 32.3 31.6
Actual 34.3 30.7
Degree of fulfilment 106.1 97.0

Note: " PER 2005-2010.

2012 2013 2014
31.4 321 32.7
30.5 40.5 40.8
97.0 126.1 124.8

Source: PER 2005-2010, PER 2011-2020 and REE. Generation of electricity from renewable sources over gross

electricity generation for the national electricity system.

Table 7

Degree of fulfilment of installed generating capacity targets by technology

2010

Target Actual

power power

(MW) (MW)
Hydro 18,977 18,573
Solar Photovoltaic 400 3,787
Solar thermoelectric 500 632
Onshore wind power 20,155 20,744
Offshore wind power 0 0
Biomass, wastes, biogas 2,463 825
Total 42,494 44,561

2015 2014°
Level of Target Actual Level of
fulfilment power power fulfilment
(%) (MW) (MW) (%)
97.9 19,860 19,898 100.2
946.8 5,416 4,672 86.3
126.4 3,001 2,300 76.6
102.9 27,847 23,002 82.6
- 22 3 13.6
335 1,162 1,174 101.0
104.9 57,308 51,049 89.1

Note: ' Data from 2014 used to compare with the target set for 2015.
Source: PER 2005-2010 and PER 2011-2020, IDAE and Ministry of Industry.

energy promotion incentives since 2008, and in
particular, the 2013 reform.

To help meet the targets, the Spanish government
granted renewable energy operators over
35 billion euros over the period 2000-2013. Exhibit 2
shows the trend in this support over the period.
Moderate growth was apparent in an initial phase
up until 2007, with a strong increase in 2008, and
above all in 2009, in which there was 95% growth
on the previous year as a result of the expansion
of the number of PV facilities. After 2010, financial
support continued to rise, but more slowly, with

the exception of 2011, when it declined as a
consequence of the drop in wind power generation
caused by the scarcity of wind that year.

Analysing the trend in premiums by technology,
as shown in Table 8, reveals 20% growth per
year between 2000 and 2013. Premiums for
photovoltaic energy grew particularly strongly
during the period, rising at an annualised rate of
more than 103%.

Table 9 shows the implicit average premium per
technology, calculated as the difference between
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Exhibit 2

Annual premiums on renewable energy and cumulative amount

(Million euros)

8,000 - 140,000
7,000 1 135,000
6,000 - 430,000
5,000 - 125,000
4,000 - 420,000
3,000 1 415,000
2,000 1 410,000
1,000 - 1 5,000

0 0

Annual premiums
Sources: CNE, CNMC.

the total average compensation less the average
market price. Over the period 2000-2013, when
average remuneration for renewable energy was
103.4 euros/MWh, the implicit average premium
was 60.21 euros/MWh. This table also reflects
the extraordinary premium paid for solar energy
—principally photovoltaic— which, at 386.46 euros/

Table 8

Premiums on renewable energy by technology

(Million euros)

2000 2001 2002 2003 2004 2005 2006
Solar PV 0 0 1 3 6 14 40
Solar
Thermal
Wind 315 464 379 294 452 613 866
Hydro 266 289 152 142 150 112 150
Biomass 16 46 44 44 55 59 74
Total 598 800 576 482 663 798

Source: CNMC and the authors.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

2007 2008 2009

1,004 1,156 1,621

——Cumulative premiums (rhs)

MWh, was more than eight times the market price
in the period. As Rio and Mir-Artigues (2014) point
out, this meant that projects investing in solar
photovoltaic energy achieved rates of return of
between 10% and 15%, well above the economy’s
reasonable rates of return for investments with
similar risks, which were around 7%.

2010 2011 2012 2013 Annualised

rate of
growth
(%)

195 991 2,634 2,651 2,282 2,448 2,891 103

185 427 926 1,122 23

1,965 1,711 2,053 2,123 16
147 147 234 297 206 187 228 -1
101 129 225 244 282 353 349 27

1,130 1,447 2,423 4,714 5,342 4,908 6,003 6,713 20
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Table 9

Average remuneration for renewable energy by technology 2000-2013

(Euros/MWh)

2004-2013 Average premium  Average market Average Premium / Price
price remuneration (%)

Solar PV 343.27 43.19 386.46 795
Solar TE 259.68 43.19 302.87 601
Wind 41.45 43.19 84.64 96
Hydro 44.71 43.19 87.90 104
Biomass 54.11 43.19 97.30 125
Total 60.21 43.19 103.40 139

Source: CNMC and the authors.

The mix of renewable technologies was
inefficiently configured as premiums skewed
investments towards more profitable facilities,
without taking into account the level of maturity or
the real contribution of output to the system. There
was particularly strong investment in PV energy
thanks to the generous premiums granted to this
technology. This big increment in photovoltaic
capacity, representing around 60% of the increase
in renewable capacity in 2008, caused the volume
of premiums to double in 2009.

The incentive mechanism used in Spain
to promote renewable energy in the period
1998-2013 was somewhat inefficient, paying
for excessive output, and resulting in an
inappropriate mix of technologies.

It may, therefore, be concluded that the incentive
mechanism used in Spain to promote renewable
energy in the period 1998-2013 was somewhat
inefficient, paying for excessive output, and
resulting in an inappropriate mix of technologies.
Exhibit 3 confirms this. The average premium
obtained by RES in Spain in 2012 was one of the
highest in the EU, behind only Germany and ltaly,
with a value of 20.7 euros/MWh compared with an
EU average of 13.7 euros/MWh.

In terms of efficiency, the only positive feature of
the RES promotion instrument used up until 2013
was its contribution to the development of immature
technologies, such as photovoltaic. However,
the generous and fluctuating remuneration
mechanism stimulated excess investment in
production systems for which learning gains
have still to be made. This meant that the biggest
investments in renewable plants were not made
when the costs were lowest. Therefore, the system
cannot be considered successful from the point of
view of dynamic efficiency either.

This cost increment and the mismatch in
electricity tariffs has led to a budget deficit
jeopardising the very stability of the Spanish
electricity system.

This exponential increase in premiums on
renewables, together with the extraordinary
profits obtained by hydro and nuclear plants,
which received energy prices well above their
production costs (European Commission, 2012),
has been one of the main drivers of the substantial
rise in electricity generating costs Spain has
experienced. This cost increment and the
mismatch in electricity tariffs, the only mechanism
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Exhibit 3

Average premium for RES in EU countries in 2012

(Euros/MWh)
35 4
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15 4

320
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16.5
145
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97

5.4 8

32 30

Source: Council of European Energy Regulators (CEER, 2015).

covering the cost items on the electricity bill, has
led to a budget deficit jeopardising the very stability
of the Spanish electricity system. Exhibit 4 shows
the annual deficit and its cumulative level, which
exceeded 40 billion euros in 2014.

Moreover, the support instrument used has also
influenced market operation in several ways.
Firstly, renewable plants have displaced many
conventional plants due to their dispatch access
priority. This has particularly affected combined

Exhibit 4

Tariff deficit by year and cumulative
(Million euros)
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cycle power stations, which have reduced their
hours of operation considerably, putting many of
them in a delicate financial position. Meanwhile,
the shift in the supply curve caused by the entry
of renewable plants with lower marginal costs
has pushed down prices in the wholesale market
(Saenz de Miera et al., 2008; Gelabert et al.,
2011; Ciarreta et al., 2014). Furthermore, the
intermittent and variable nature of production from
RES has made it harder to balance the system.
This has made it necessary to use complementary
adjustment services to avoid imbalances between
production and demand (Pérez-Arriaga and
Batlle, 2012).

Cutting premiums and limiting the number of
hours during which renewable facilities set up
since 2009 are entitled to subsidies, along with
the suspension of incentives for new facilities
in 2012, was insufficient to eliminate the deficit,
making the 2013 reform necessary.

The 2013 reform: Better financial
sustainability but heightened
uncertainty

The new instrument to support renewable energy
put in place with the 2013 reform greatly improved
the financial sustainability of the incentive system
by introducing rigid control over the installed
generating capacity and level of support. However,
this came at the cost of arbitrary intervention, which
had a negative impact on investor confidence. The
retroactive downgrade to remuneration for plants
already in operation® considerably heightened
uncertainty, damaging the general investment
climate and jeopardising the achievement of
the stated objectives. This, together with the
characteristics of the new instrument, which is
complex and lacking in transparency on many
points, may put many projects in serious financial
difficulties and has triggered a flood of lawsuits in
national and international courts,

The new remuneration mechanism for renewable
facilities is based on various parameters
characterising an efficient and well managed
standard facility. To the extent that these
parameters reflect real trends in plant earnings
and costs, their remuneration and profitability will
remain under control. That is to say, companies
will have incentives to operate their plants
efficiently and the cost cuts they achieve will
translate into lower subsidies through the updating
and revision of the parameters. This will ensure
that facilities are remunerated at the lowest cost
(static efficiency). Moreover, the value of new
facilities will also be adjusted, as it is determined
by a competitive process.

At the same time, as the new system of
incentives guarantees the same profitability to
various standard installations, differentiated by
technology, size, age and geographical location,
it does not bias investment decisions towards any
specific technology. It is therefore fostering the
configuration of an efficient stock of renewable
facilities by incorporating technologies according
to their levels of maturity, thus allowing the
learning curve gains to be leveraged. However,
on the other hand, by not incentivising investment
in emerging technologies with large potential
improvements, it could be jeopardising the future
configuration of the RES generating stock by
weakening dynamic efficiency.

Moreover, being entirely interventionist, the new
mechanism leaves little room for the market.
Whereas in the previous model, the premium was
set and companies had freedom to determine
their profitability based on their performance,
under the new model, subsidies and profitability
are restricted. This discourages any action that
might raise profitability. Moreover, the role of the
wholesaler price as an investment or operation
signal has disappeared, given that income will
remain tied to the standard facility type. On the
positive side, however, a competitive procedure

5 The reform entailed a cut of approximately 1.7 billion euros in the remuneration for facilities entitled to premiums. The impact
on each technology varied, such that hydroelectric suffered worst, losing between 50% and 90% of its previous remuneration

(CNMC, 2014).
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has been put in place for the selection of new
facilities, and facilities are obliged to participate
in the market.

With the new instrument, companies also
lack incentives to introduce technological
improvements in their facilities, for example, via
rerating, as the productivity gains do not translate
into increased earnings, given that profitability
is capped and the revision periods are short.
Similarly, plants also have no interest in extending
their operating hours beyond the maximum
number remunerated. This implies lower output
than would be the case if this restriction did not
exist, in detriment to compliance with European
renewable energy targets.

However, the biggest weakness of the new
mechanism is that various aspects of its design
cause uncertainty among potential investors.
Firstly, the process of configuring standard
facilities and their allocation to each plant, which
has an important influence on future income
from renewable facilities, is not transparent, thus
increasing the investment risk. Secondly, the rate
of return that is guaranteed with the support is
arbitrarily tied to the return on government bonds
plus a spread, without taking the specifics of
investments in renewable assets into account. It
would be more appropriate, as the CNE report
(2013) suggests, for this spread to be determined
by a more appropriate measure of the cost
of capital for this type of investment, such as
the weighted average cost of capital (WACC).
Thirdly, the criteria by which the parameters and
rate of return will be updated and revised are
not sufficiently clear. This means that investors
applying for or renegotiating bank loans will face
capital cost increments to compensate for the
higher risk premium. Finally, the investment risk is
also increased by the fact that renewable energy
is not guaranteed dispatch priority, but has to
compete with non-renewable technologies under
similar economic conditions.

In short, the new mechanism’s heightened
uncertainty and the fear of future retroactive

changes is affecting Spain’s regulatory and legal
reputation, heralding a slowdown in investments
in RES and higher costs for existing projects.
This seems to be supported by data. In 2014, the
first full year with the new mechanism, installed
renewable potential in Spain was just 51 MW. On
top of this are the restrictions that will be imposed
on distributed generation by the introduction of
a back-up toll, which will significantly reduce its
development.

The new mechanism’s heightened uncertainty
and the fear of future retroactive changes
is affecting Spain’s regulatory and legal
reputation, heralding a slowdown in
investments in RES and higher costs for
existing projects.

The new regulatory rules may hinder compliance
with the European Commission’s directives on
renewable energy. This was already mentioned
by the European Environment Agency in one of its
reports (EEA, 2014), which considered it unlikely,
in light of the current data, that Spain would meet
its target of 20% of final energy consumption being
produced from RES by 2020. It points out that to
do so, the Spanish government will have to make
major investments and design new measures to
meet the targets. Also, in its report on the position
of renewable energy, the European Commission
warns that Spain needs to assess whether its
policies and tools are adequate and effective
means of meeting its renewable energy targets
(European Commission, 2015).

Concluding remarks

For many years, Spain’'s RES promotion
policies focused on achieving the targets set
by the EU rapidly, while seeking to benefit
from the other advantages associated with
promoting renewables (industrial and economic
development, job creation), but paid little attention
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to how installed capacity evolved and the size of
the subsidies. When the subsidies soared as a
result of the investment bubble in the mid-2000s,
each government in turn struggled to keep the
mechanism effective enough to meet the EU’s
requirements while introducing modifications to
make it financially sustainable and more efficient.
Over the period 2008-2013 various measures
were implemented to contain the cost of premiums
and avoid increasing the tariff deficit, including
changes to some of the eligibility conditions for
incentives, reducing tariffs, deferring the tariff
deficit to future years, and eliminating the financial
incentives for new facilities as of January 2012
(R.D.L. 1/2012). However, these measures were
insufficient to correct the growing tariff deficit,
which, among other factors, led to the reform of
the renewable energy support mechanism.

This reform was, therefore, essential. The
recommendations prepared by the European
Commission to guide the design of support
mechanisms set out the appropriate lines for
change (European Commission, 2013). The
modification to the design of FIT mechanisms
used up until that time would have been sufficient
to adapt to these recommendations and resolve
the problems of financial sustainability. Firstly,
including transparent revision and updated
procedures for the main parameters to adapt to
advances in technology, avoiding discretionary
revisions that can affect the legal security of
investments. Secondly, introducing measures to
contain the level of subsidies linked to the evolution
of variables such as installed capacity, share of
renewable output, or the amount of subsidies
(degression mechanisms). Thirdly, establishing
a carbon tax to finance the RES subsidies and
at the same time penalise fossil fuels relative to
renewables.

However, under pressure from a persistently
high public deficit, the government focused on
designing a support instrument that was financially
sustainable. To that end, it introduced an excessive
level of control over the relevant parameters of the
mechanism (rate of return, output) and proposed
discretionary mechanisms for revising returns,

which has led to considerable uncertainty among
investors. Unless additional mechanisms are
included offering greater regulatory security, there
is a substantial risk that the renewable energy
requirements established in Community Directive
2009/28/EC will not be met.

In order to enhance the new mechanism, it is first
advisable to set a reasonable rate of return over
the lifetime of the project, adequately reflecting the
opportunity cost of the investment at the time it
is made. To calculate this, a more appropriate
measure of costs should be used, such as the
present value of the total cost of building and
operating a plant over its entire lifetime, using
the concept of the weighted average cost of
capital (WACC) as an approximation for the cost
of capital. Second, it is essential that incentives
to make full use of productive capacity be
introduced, given that with the new mechanism,
plants do not obtain more profit by generating
more electricity than the reference output. Third,
updating and review processes for the main
parameters (operating costs, hours of operation,
value of investment) need to be governed by
transparent rather than discretionary principles.
To avoid financial instability in the support system
it is only necessary to impose limits on subsidies
conditional on stated installed capacity targets,
share of production, or volume of subsidies. In
other words, the support mechanism needed to
have a degree of flexibility to adapt to changing
circumstances, but in a predictable way to avoid
unnecessary uncertainty for potential investors.
Fourth, the power distributed needs to be properly
regulated to help meet European renewables
targets, and create competition to offset the strong
market power of the large, vertically integrated,
electricity companies. Fifth, the wholesale market
needs to be redesigned to take into account
the growing importance of intermittent RES and
to enable the fixed costs of conventional plants
that supply the system’s standby capacity to be
recouped. Finally, a major effort needs to be made
to restore legal security and reduce the regulatory
risk resulting from the retroactive measures
adopted with the change in support mechanism.
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