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1 INTRODUCTION
1.1

General framework

The aim of this document is to articulate the themes of discussion about the transition to a low carbon
society in Spain. These guidelines are identified to dinamize the process of dialogue during the debates
of the National Council which will be composed by representatives from industry, scientific community
and civil society.
Interesting issues in the technological energy sector in Spain have been identified for the dialogue and
listed in this Discussion Paper. It is remarkable to say that it is not in the nature of this document to
perform an exhaustive and technical report, the idea is to expose an objective overview of the areas of
interest in the current Spanish technological energy sector which will be discussed during the process of
dialogue. For this purpose, measurable references and studies of diverse entities have been noted in
order to support the impartial character of this document.

1.2

R&Dialogue:
Building a low-carbon future together

Energy production based on fossil fuels has a profound impact on the world’s climate. We need to create
a more sustainable future by reducing our energy consumption, increasing energy efficiency, increasing
the share of renewable energies and by capturing, transporting and storing CO2. Awareness of the
importance of reducing CO2 emissions is rising but the transition towards a low carbon society is slow
and complex. The much needed fundamental change requires extensive research and involves many
civil society stakeholders, each with vested interests that are often not aligned.
A dialogue between research and civil society is essential to move towards sustainable low-carbon
energy production. This dialogue is needed for shared and sustainable solutions, which could thus
significantly accelerate the transition. It helps to understand viewpoints and interests for the actual
implementation of low-carbon energy technologies, reduction of energy consumption and higher energy
efficiency.
The R&Dialogue project initiates this dialogue in an inclusive, democratic and transparent way: all
stakeholders from civil society and research are welcome to join.
Together we focus on the main energy challenges at European, national and regional level in 10
participating countries. We will address social, technological, ecological and economic aspects and learn
from each other. Our focus on the social aspects of the transition process is what makes R&Dialogue a
unique and crucial effort.

1.3

First steps in dialogue for a low-carbon society

Many scientists and policy makers agree that man-made climate change caused by greenhouse gases
is a threat to society. It needs to be prevented or at least mitigated. This has prompted the European
Commission to adopt the “Energy Roadmap 2050”. The EU aims to reduce its greenhouse gas emission
to 80-95% below 1990 levels by 2050. To achieve this reduction, we need to build a wide range of
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sustainable energy solutions. Such solutions require collaboration of all levels of society. To achieve it,
we must improve the low-carbon dialogue by participation of all stakeholders, especially civil society.
R&Dialogue aims to develop both national action plans and a European vision. We identify valuable
lessons regarding the dialogue from all over Europe, bring them to Brussels and improve effectiveness
and speed of research efforts. The lessons can be diverse, open and multiple. What matters is that they
work. In R&Dialogue we believe that economic growth and a low-carbon society can go hand in hand.

Why a dialogue action on low carbon technologies is needed in Spain?
* Need to work together to mitígate climate change effects.
* Consequences on people lifestyle of the political decisions taken and the need for public support of
being informed about and involved in the debate of energy issues.
* Current economic situation involves any political decision.
* Unify efforts setting mechanisms accurate to the national/European energy needs.
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2 NATIONAL DIALOGUE COUNCIL
2.1

Principles of National Dialogue Council

Through the development of R&Dialogue project, a dialogue will be initiated in an inclusive, democratic
and transparent way, within a conformed National Council composed of different profiles of the energy
context in order to offer information, proposals and solutions to the global climate change. The
distribution of interest groups among R&Dialogue participants, whose opinions, interests and positions
are relevant to achieve a low emissions and energy efficient society, will provide valuable guidance,
knowledge and networking. It would be beneficial that the National Council could establish contact with
another Spanish and EU similar platforms to coordinate efforts.
A programme of plenary and group sessions will be established to discuss about topics and
environmental issues to generate knowledge and transfer it to all members, promoting the dialogue
among them. This will be the engine which impulses National Council activities always based on the
following principles:


Open to all participants involved including civil society.



Combination of different branches of learning and fields of expertise usually separated.



Linked by key cross-cutting topics, beyond a particular project or initiative, with a view to
promote genuine intersectoral work.



Ensure a truly participative process to achieve the consensus.



Rigorousness of the assessment, based on knowledge.

The National Council will report all the specialized information which should guide institutions and
enterprises to achieve EU low emission objectives.

2.2

Composition of National Dialogue Council

After preparation and pathfinding phases (phases 1 and 2 respectively), possible stakeholders have
been identified and classified into five main categories:
1.
2.
3.
4.
5.

Research
Companies
Civil Society Organisations (CSO´s)
Media
Public administration

In accordance with the requirements of the R&Dialogue project, interviews have been conducted with
selected representative stakeholders and the willingness to take part in the National Council has been
assessed. As a result of this analysis, a preliminary list for the composition of the Spanish National
Council has been proposed following the expressed interest of stakeholders to collaborate with
R&Dialogue initiatives. Furthermore, in order to reach, as far as possible, a balanced dialogue, attention
has been paid to the number and profiles in each category of stakeholders. The distribution of the thirty
stakeholders in the list is as indicated in figure 1.
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Public
adm inistration

10%

Media

27%

Research

23%

Companies
CSO´s

23%

17%

Figure 1. Percentage of participation in Spain by stakelders´ category.

In this sense, an initial formation of the Spanish National Council has been proposed to start the
1
dialogue process and which has been included in the document D4.1 Spain National Council .
Remarkable to say that, although this first list has been presented, following the principles of democracy
and transparency which rule the Council and taking into account the nature of the dialogue process, new
participants and opinions that would provide valuable contributions to the dialogue process will be
welcomed.
Below the role of each one of stakeholders´category has been described:
- Research:
Solutions to reduce carbon emissions are developed by scientists and technicians who are working in
public and private organizations, trying to provide responses for environmental and energy needs. The
scientific community provides knowledge to society therefore it is an essential agent to contact to start
dialogue for R&Dialogue project. It is also important to involve scientists in communication and
dissemination actions and open the barrier between scientific community and society. In this aspect,
another key actor is the University which is considered researcher, knowledge transmitter and an active
player in technology transfer.
- Industry (companies):
Private companies are another relevant representative group for R&Dialogue project; on the one hand,
they are part of the national energy consumption and on the other hand, they are working on the
technologies development for a low carbon society. In recent years industry has developed renewable
energy sources, new growth opportunities to palliate the climate change effects which include CO2
emissions, development of new materials, second generation biofuels, CO2 capture and storage, etc.
Consequently, it is necessary to take into account their opinion in order to achieve a low emissions
society.

1
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- Civil Society Organisations (CSO´s):
Diversified and specialized in very different areas (ecology, sustainable technology development,
efficiency, consumers protection…), these entities are an important source of knowledge for the dialogue
and they can also play a relevant role as independent and effective spokepeople to promote the
dissemination of technologies related to climate change mitigation.
- Media:
Nowadays the most important platforms of dissemination are local and national media. Citizens use
these platforms to be informed daily and, furthermore, media are the most extended tool for creating
public opinion. The General Study of Media measures people consumption of media in Spain and offers
2
a general vision in this context. Its data of last published period from April 2014 to March 2015 confirms
that people choose TV (88´5%) and internet (62´4%) as main media to get information, followed by radio
(60´4%) which have been relegated to third place. Taking into account these data, media are defined
like an important transmitter of knowledge and also to promote dialogue.
- Public administration:
The Spanish administration structure makes necessary to establish three action levels (local, autonomic
and national) in order to have an overview of the Spanish public administration and to engage all the
agents involved.

2
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3 CHALLENGES OF ENERGY
DIALOGUE IN SPAIN
This chapter describes the main themes that will be initially developed in the Spanish dialogue.

3.1

Situation of energy sector in Spain. Energy policy

The scope of regulations that affect energy decisively is very broad. On the one hand, environmental
legislation that impacts on the energy sector is such important or more than the specific one for energy.
On the other hand, fiscal and financial aspects have also incidence in the energy sector. In addition,
energy grids such as electricity and natural gas force the coexistence of two types of regulation: the one
for competition markets (production and sales) and the one for natural monopolies (transport and
distribution).
Since the basic law was promulgated, the energy sector has been undergoing very important changes at
global, European and Spanish levels. Furthermore, there has been an important technological
innovation with a progressive costs reduction. At the same time, Greenhouse Gases (GHG) reduction
takes a dominant role as well as the introduction of competition in markets, desire for a single market,
safety of supplies and other priorities and specific aspects of national policies.
Nowadays energy policies, selection and structure of energy sources and the energy and electrical mix
remain in hands of the States. In the Spanish electricity sector, the tariff deficit constitutes a serious
problem. Additionally, the ratio between energy and installed power is much lower than in any time in
recent decades. Spain continues being an electrical island and the current perspectives do not foresee a
change for this situation.
Moreover the demand for natural gas has experienced a great development in Spain, partly linked to the
electricity sector, although it has also suffered the consequences of the crisis (demand reduction) and
has experienced a slight stagnation due to the penetration of renewables and the commitment of burning
domestic coal.
Soon the new interconnection with Europe through France will increase significantly and, also for the
mentioned reasons, there has been an overcapacity of basic infrastructures.
However since the promulgation of the basic law, no other formal reviews with vision of future have been
promoted, which has provoked a deficiency of the Spanish regulatory process. But the big regulatory
problem in Spain is the lack of a consensual and stable energy strategy which set objectives in the
short, medium and long term. The European guidelines through directives and regulations are not
enough since they are incomplete and too general.
Apart from the problem described above, there are other problems in the Spanish regulatory field such
as the inadequate separation between rates and prices, which affects the market seriously, as well as
the distribution of functions between the central administration, the autonomous communities and the
called independent regulator the National Commission of Energy (CNE). Therefore, it seems necessary
that Spain needs a well defined energy strategy, linked to the main national objectives and coordinated
with other policies (both national and European) such as the economic, environmental and industrial
ones. An energy policy through which the consumers and users have access to the energy that they
need at a suitable price and with guarantee of security of supply in the short, medium and long term. An
energy policy that could be integrated with strategies for environment protection and sustainable
p 8/24
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development, which takes place in the most efficient and economic way and have the most positive
impact on economy and domestic industry, among the options available. To achieve these objectives, it
is needed a combination of energy sources and technologies that result in the formation of primary
supplies structures and electric mix. However, to achieve this goal is very complex since they are not
independent from each other, what makes almost impossible to achieve objectives without the expense
of others.
For these reasons, it is said that explicit and comprehensive energy policies are needed in Spain in
order to achieve a balance among the different objectives. It is also necessary to establish a long-term
strategy of shared vision that generates confidence and stability. The strategy should contain at least:


Diagnosis of the current situation
o Description of the current situation
o Identification of weaknesses, threats, strengths and opportunities
o Identification of European and national objectives (renewable energy, efficiency,
climate change: Horizon 2020, 2030 and 2050, air quality, Road Map of the Spanish
Office for Climate Change, air quality objectives, etc.)



Evaluation of energy models
o Definition of potencial scenarios (population, economic growth, etc.)
o List of proposed measures
o Definition and modelling of different alternatives. Projection of results with the
combination of measures established for each model and scenario
o Evaluation of the alternatives based on the modelling of the measures (assessing for
each model: investments, recovery costs, impact on generated employment,
environmental and social impacts, degree of compliance with national and European
objectives and evaluation of what and when will be implanted the diferent technologies
taking into account the different general roadmaps of technological development)



Analysis and evaluation of implementation mechanisms on selected models (which changes
must be made in political, fiscal, regulatory, incentives, etc.)



Monitoring system and partial evaluations of results to redefine scenarios

In relation to energy efficiency policies, the document "Environmental Performance Reviews: Spain
3
2015" of the Organization for Economic Cooperation and Development (OECD) highlights that action
plans for energy efficiency in Spain in the period 2004-2012 were earmarked for investment in the
construction and transport sectors, main obstacles to the achievement of greenhouse gas reduction
objetives set for 2020. However, investments could have been more profitable with more stringent
building codes and with energy efficiency certificates during the peak of construction and not later.
Most of the public grants for R&D were invested in energy, industrial and environmental sectors, which
obtained more patents than any other due also to the fact that these sectors were more dynamic and got
more public support. Supporting measures to R&D and increasing national and international demand on
renewable technologies lead to patent applications. Public grants for R&D dropped significantly between
2010 and 2011, although they increased again in 2014.

3
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From the document previously mentioned, it is also of special interest the graphic shown below which
shows how the greenhouse gas emissions have been declining since 2000. Although this decline has
not been enough to achieve the Kyoto Protocol reduction goals for Spain, the country fulfilled its
commitments using the flexibility mechanisms to reduce emissions in other countries.

Figure 2. Disconexion between emissions and economic
“Environmental Performance Reviews: Spain 2015”; OECD)

growth

1990=100

(Source:

The document "Analysis of the potential of development of energy technologies in Spain" conducted by
4
the Alliance for Research and Energy Innovation (ALINNE) , entity constituted by the administration,
industry and research centres, emphasizes that the technological and policy innovation in the field of
energy as a key sector can contribute in a relevant way to the objectives of economy based on
knowledge and employment so necessary in Spain. This policy allows to take advantage of the potential
of scientific-technical progress to improve employment and exportation in the short term. Besides, it
favours in the long term the creation of a high technological value industry that overcome, with
increasing levels of productivity, the threats posed by the globalisation.
This document also reflects a very comprehensive overview of the situation of each technology,
analyzing advantages and disadvantages of each technology nowadays and for the future, with the aim
of guiding political improvements for each one of the technologies. It is not intended to exclude any
technology or establish an order of priority of the interest of each technological area, which would be
also of great difficulty.
Furthermore, the document identifies some general recommendations to transmit as messages to
agents of the technological strategy in Spain such as:


4
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To create mechanisms for carrying out demonstration projects, including the supplementary
funding that it is needed for the economic viability of these projects due to their uncertainties
and lower utilization factor.



To adapt calls for energy technological development of the National R&D&I Plan to the
European policy of integration programs and co-funding of Member States.



To stimulate the creation of technology platforms in the areas of energy technology that do not
have them and support their maintenance and exchange of good practices.

Additionally, this document also mentions briefly the European energy policy just to describe it and to
show that national strategies and action plans should be linked, as far as possible, with European
objectives 2020-2030. Among the challenges that Europe faces in the field of energy, there are issues
such as the increased dependence on imports, limited diversification, high and volatile energy prices, the
growing world energy demand, security risks affecting producing countries and transit ones, the growing
climate change threats, slow progress in energy efficiency, the challenges posed by the increasing
importance of renewable energies, as well as the need for greater transparency and better integration
and interconnection of energy markets. The core of the European energy policy consists of a series of
measures designed to achieve an integrated energy market, security of energy supply and sustainability
of the energy sector. The core of the European energy policy consists of a series of measures designed
to achieve an integrated energy market, security of energy supply and sustainability of the energy
sector.
Finally, it is also of interest the figure 3 below. This graphic represents how should evolve total and
sectoral emissions of greenhouse gases to achieve the outlined objectives with additional policies,
taking into account the technological options available as well as the planned emissions if measures are
not taken.

Figure 3. Greenhouse gases emissions in the EU: towards an internal reduction of 80% (100% =
1990) (Source: Ambienta magazine nº 96)
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3.2

Education in energy

In the current society the best way to achieve a target is promoting engagement and education from the
initial levels, so the education system is vital for a transition to a low carbon society. For this reason, it
becomes essential an active involvement from primary, secondary and high schools for dissemination of
knowledge about the energy system and the best use of technologies. It is considered of great
importance to promote the interest in research of energy subjects and the creation of specific courses in
universities to provide the energy sector with well prepared professionals, which is the basis of a
sustainable energy model. Research and development should be linked with industry, administration and
even with users and consumption processes.
The launch of initiatives at schools for the promotion of energy awareness and for inspiring changes in
behaviour is linked in many aspects within the formal education programme. It can be included in
human, social and physical sciences and, even, in ethical issues. In addition, it is a subject that fits in the
practical study and the theoretical calculation; it has a noted historical aspect and provides room for
artistic, cultural and scientific interpretation. It can also inspire to young people and have influence in
their social community more widely, through family and friends. Education is, of course, an area where
decision taking on course contents, allocation of resources and coordination is made at national level
and usually at regional level. Cultural, age and national priorities aspects bring associated
consequences in the setting of learning and in their politics. However energy problems, as many of the
common problems, arise in all Europe and their inclusion in the programme of studies must be focused
on the local action based on students´ situation.
Energy, its production, conversion and use has already a significant impact on environmental studies.
Education in energy should address jointly energy, environment and economics, providing a rational
base for decision taking.

3.3

Importance of communication in energy

The importance of communication in energy issues is becoming every time bigger. It turns out essential
to get the messages across to citizens on a clear and concise manner. In this current context of
economic instability and in this crucial moment where the future of energy sector is being debated
between Government and the involved sectors, communication of industry sector is extremely important,
either towards internally (shareholders and employees) as externally (decision-makers, media and, of
course, consumers). It is of capital importance to make understand the hidden details of a sector with a
very technical and technological character to consumers, who are missing in this debate. Being clear
with figures and presenting direct messages without ambiguities should be the starting point to approach
citizens to energy issues, due to the fact that that, generally speaking, energy matters result unknown,
opaque and, therefore, difficult to understand.
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3.4

Current situation analysis

In the following points the current situation in the electric, transport sector and different kinds of energy
in Spain is shortly described. As an introduction, next graphics extracted from the document “Energy in
5
Spain 2013” show the matrix of primary energy in Spain.

Figure 4. Matrix of primary energy in Spain (Source: “Energy in Spain 2013”; Secretariat for
Energy)

3.4.1 Current situation of electric sector in Spain
The Spanish electric sector has suffered numerous changes in the regulatory framework in recent years.
These changes, together with the development of technology and the global economic situation, provide
this sector of a great complexity.


6

Electricity consumption in Spain during 2013

The total electric demand in 2013 was 232,008 GWh, while gross electricity production (including
transport and distribution losses and consumption of power transformers sector) was 285,258 GWh in
the national overall.
For primary energy, hydropower production accounted approximately 13% of total, nuclear energy 21%,
coal 14%, natural gas 10% and other technologies included in the special regime 42%. Among the
special regime technologies wind power has to be highlighted (it provides almost as much energy as
nuclear plants) or non-renewable thermal energy (cogeneration, etc.).

5
6
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In relation with installed power capacity, it has to be indicated that there are 102,395 MW, which 61%
belongs to the ordinary regime and 39% to the production of electricity from the renewable energy
regime.


Impact of special regime technologies in the electric system

7

Special regime technologies are those that seek the reduction of greenhouse gases emissions and the
promotion of security of energy supply, technological development and innovation.
The evolution of the Spanish electric market has suffered a rapid change during the recent years. So,
special regime technologies have lead to cover a share of 13.6% of the national demand in 2000 to over
42% in 2013.
Since the entry into force of Law 24/2013 of December 26, 2013 the special regime electricity generation
is now called "electric generation facilities from renewable energy sources, cogeneration and waste",
leaving the ordinary and special regimes. These plants will also be provided with a proper compensation
system and defined in the Royal Decree 413/2014, of June 6.


Tariff deficit in Spain

The tariff deficit is the difference between the cost of electricity supply and the electricity tariff. This
means that the acknowledged costs of the activities for production of electricity and regulated costs are
higher than the regulated prices paid by consumers.
Until 2013 this tariff deficit was around 30,000 million euros.



Demand evolution in Spain

Since 2008 electric demand in Spain has fallen more than 10%.
In response to the expected growth of the Spanish economy, some estimatations on average growth in
8
electric demand that would be at 1.9% annually between 2015 and 2020 have been done .
In this aspect, the technologies that would continue increasing the installed capacity will be wind and
solar energy. Meanwhile nuclear power plants and combined cycles maintain their installed capacity and
are expected to reduce the installed power by coal power plants. Still, recent regulatory packages that
are expected to allow facing the tariff deficit (some approved and other pending of approval), have a
significant effect on how it will be evolution of investments of various technologies. This become in a
greater uncertainty in the process of forecasting demand coverage.

In December 2013, the new electric sector law which aims to reduce costs and improve control and
efficiency in the transport and distribution of energy, trying to get the lowest cost of energy by reducing
costs system, was approved. In January 2014 a new rise in energy prices caused that consumer
associations and society in general, demanded for more information about their application. For this
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reason, new habits in consumer behavior focused on the reduction of energy consumption have
emerged.
Throughout 2014 there has been a steady rise in energy prices, even with the fall in oil prices. The
markets are not fully liberated, at least the distribution market is under state regulation for electricity and
natural gas. Since 2011 it has blamed on the increasing cost of energy to renewable energies and the
funding received for their generation, but in January 2015 there was a further rise in prices and the
government justified this fact due to the lack of wind and water.
The government has been running an important campaign to promote biomass for thermal use, but is
aimed primarily at public buildings or large consumers as a substitute for other systems, it does not
focus the final customer. In households a natural gas model is encouraged, which keeps an estimate of
falling prices over the next two years. Moreover in 2014 a Royal Decree was enacted for energy,
reducing the income for renewable energy and cogeneration, what has forced most of cogeneration
plants to close, many of them linked to the meat sector for the treatment of waste, generating a problem
with waste treatment.
Since the Technical Building Code (CTE) was adopted in 2007, the reduction of energy consumption in
buildings and houses is being tried as well as introducing renewable energy as a backup, but with the
fall of the construction sector, the impact has been much less than expected.

3.4.2 Current situation of transport sector in Spain


Transport sector in Spain during 2013

The transport sector in Spain represents around 40% of total final energy consumption in the country.
In domestic traffic, road traffic is the biggest consumer, around 91%, followed by air transport (4%) and
sea (over 3%) and rail transport the remaining 1.5%.
When the energy consumption for international transport is also computed, road transport is reduced
and the percentage of air transport increases to 13%.


Demand evolution in Spain

In 2007 maximum traffic levels that have not been recovered are reached. Since the beginning of the
crisis, passenger traffic fell by 8% and 26% for transport of goods.
In passenger traffic this decrease is unevenly distributed. Highlighted due to its growth is high speed
trains (over 250%) and cruise ships (almost 200%). On the other hand, suburban railway (-15%) and, in
general, the metropolitan transportation, fall heavily.
For its part the sharp drop in goods traffic of 26% has been felt particularly in the road and rail transport.
The results are, anyhow, stable in maritime transport and, in general, in international transport.
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Greenhouse gases emissions (GHG)

9

Transport is responsible for over 25% of domestic GHG emissions.
Road transport accounts for 91% of all emissions from domestic transport and from such value 62%
belongs to private vehicles (tourisms).
Since 2008 there has been observed a significant decrease in emissions, reaching levels similar to
those 2000 in 2012.
The reduction of GHG emissions pass through a rational use of means of transport. There are specific
measures to reduce these emissions, such as the renewal of the vehicle fleet (with lower emissions),
use of electric vehicles (even testimonial use), promoting the use of public transport, transport of goods
by rail, teleworking, etc.
Still, the estimated future for this sector forecast an almost flat trend estimated GHG emissions with a
slight increase of approximately 6% between 2013 and 2020.

3.4.3 Current situation of coal sector in Spain10
In the coal mining sector in Spain the comercial balance is net importer, given that there are almost none
exports of Spanish coal, although imported coal is re-exported.
The high volume of existing tonnes in stock, the stocks of the mining companies and the quantities
stored in thermal power plants have caused the domestic coal production decreased in 2013 compared
to 2012 about 30%, hard coal and anthracite in a 35.4%, and to a lesser degree black lignite in a 19.7%.
The reduction of the production on lignite was lower than in the hard coal and anthracite due to the
better prices allowing the power plants that consume it to be more competitive when offering supply of
electricity.
Moreover, the operation of power plants with domestic coal mainly declined because of the consolidation
of the downtrend in the price of imported coal, its main competitor, the evolution against the price of CO 2
emissions and greater participation of renewables energy in electricity generation structure. Finally, it
has to be noted that the subsidies for coal mining companies will be suspended in 2018 following the EU
regulations.

3.4.4 Current situation of natural gas sector in Spain
Natural gas is one of the primary energy sources that constitutes a vital component of the Spanish
energy mix.

9

Ministry of Public Works and Transport, Annual Report of Transport and Logistics Observatory in Spain 2013.
Ministry of Agriculture, Food and Environment, Spanish 2020 Diffuse Sectors Roadmap.

10
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11

Natural gas consumption in Spain during 2013

The primary energy consumption from natural gas during 2013 represented 21.4% of the total primary
energy consumed in Spain. In absolute terms, all along 2013 the natural gas demand was 303,278 GWh
of which 35% were allocated for electric energy production and the rest was used in domestic,
commercial and industrial sectors.
Almost 100% of this natural gas has to be imported (Spain produces less than 0.2% of the natural gas
national consumption). For that purpose, imports come from eleven different countries, although the
main importer is Algeria, with a market share of 51% of the total imported gas. International pipelines are
being used for its transport (54% of the total imported gas was done by this means) or liquefied natural
gas and its associated treatment at different re-gasification plants distributed in the Spanish territory.


Electric production with natural gas

12

The use of this fossil fuel for the production of electric energy at the combined cycle power plants in
Spain deserves a mention apart. Currently there is a total power installed of 25,353 MW that represents
a 25% of the total electric power installed, whereas the generation provided only represents a 10% of
the demand. This implies in real terms that the existing relationship between energy generated by these
power plants and the energy that they could provide is lower that a 12%.


Demand evolution in Spain

Besides of the decrease in natural gas consumption that is being produced from year 2009, it has to be
pointed out that in year 1990 the natural gas barely represented a 7% in the final energy structure, that
shows the big progress achieved during the last two decades.
The future of natural gas is closely related with the technologies for the production of unconventional
resources (shale gas) by the hydraulic fracturing (fracking) and all the implications, either economic as
social, that this will imply (decreasing prices for fossil fuels, resource acquisition in unexploited areas,
environmental impact at the sites, etc.). As an example, the unconventional gas irruption has increased
the world reserves up to 920 trillion cubic meters, according to International Energy Agency (IEA) data.

3.4.5 Current situation of oil sector in Spain
From all the primary energies, oil is the one with higher specific consumption within the national territory.



13

Oil consumption in Spain during 2013

Oil consumption during year 2013 was up to 52,934 kilotons of oil equivalent (ktoe). This represents
43% of all primary energy consumed in Spain.

11

Secretariat for Energy, Energy in Spain 2013, Madrid, 2014.

12

Red Eléctrica de España (REE), Spanish electricity system 2013.
Secretariat for Energy, Energy in Spain 2013, Madrid, 2014.
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Oil national production is up to 385ktoe, which shows that almost 100% of consumed oil in Spain has to
be imported. The most important importing countries are Mexico, Saudi Arabia, Russia and Nigeria.
This consumption has its highest demand in the transport sector (road, air, etc.), given that represents
77% of the total consumption.
Oil primary consumption has decreased since 2007 (highest national consumption year) until 2013 more
than 25%.


Demand evolution in Spain

Since year 2007 a pronounced drop in anything related to oil consumption has been produced. This drop
comes related to the economic recession suffered during the last years. This drop consumption is
present either in domestic, tertiary or transport sectors.
As for natural gas, the future of oil is closely related to the technologies for the production of
unconventional resources (oil shale, heavy oil, etc.) by hydraulic fracturing (fracking).

3.4.6 Current situation of nuclear sector in Spain
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Nuclear sector in Spain during 2013

There are 8 nuclear power plants installed and 7 in operation (Almaraz I, Almaraz II, Trillo, Vandellós II,
Cofrentes, Ascó I and Ascó II) in Spain that represents an installed power of up to 7,864.8 MWe. This
power represents the 7.3% of the total electric generation installed.
The electric energy gross production of nuclear origin during 2013 was up to 56,735 GWh, which
represented a contribution of 19.8% of the total national gross production.
The load factor of nuclear power plants has been of 87.54% during 2013. This factor represents the
relationship between the produced energy and the highest that could have been produced in the same
period at nominal power.


15

Nuclear waste repository

One of the main inconvenients of nuclear energy is the treatment of the generated waste. This waste is
mainly constituted by the fuel exhausted at the nuclear reactors and by other materials with high levels
of radioactivity, anyhow, the low and mid activity waste that is being stored at El Cabril (Córdoba) are the
ones that occupy more space currently in Spain.
Until now, nuclear waste with high levels of radioactivity are being stored at the power plants, either in
reinforced concrete pools with stainless steel cover or in metallic/reinforced concrete containers.
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Secretariat for Energy, Energy in Spain 2013, Madrid, 2014.
Spanish Association of Electric Industry (UNESA), Spanish nuclear power plants in 2013.
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Website National Company of Radioactive Waste (ENRESA), http://www.enresa.es/
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In year 2011 the Council of Ministers selected the municipality of Villar de Cañas (Cuenca) as the site for
placing the Centralised Temporary Storage of nuclear wasted fuel and High Level Waste (HLW) and its
associated Technology Center.
This storage is a facility designed to save in the same place the wasted fuel of nuclear power plants and
3
High Level Wastes that are being produced in Spain (total material to store: 12,816 m ). It is expected to
enter in operation by 2018.


Nuclear moratorium

16

In 1984, the 1983´s National Energy Plan was approved, where the programme for construction of
nuclear power plants was slowed down. At that moment 7 plants were authorized for being constructed,
but in the end only two (Trillo I and Vandellos II) entered into operation.
At the time that the nuclear moratorium was approved, some of the projects were already initiated, so a
set of strategies for preserving what it was constructed by that moment had to be drafted. Moreover,
from the economic point of view the investment of the stalled nuclear power plants owner groups were
already made. In order to compensate the losses, a percentage of the electric tariff was established,
which would be allocated to face such obligations.
The rate to give back to the owner companies in 1996 represented 4,383.24 M€. Nowadays the annual
payment corresponding to 2014 sum up to 67.71M€ and the amount pending of compensation of the
definitively cancelled nuclear power plant projects (Lemoniz, Valdecaballeros and Trillo II) come to
184.16M€.


Evolution of nuclear energy production

17

Based on the energy planning from the Plan for the development of an electricity transport grid 20152020 from the Ministry of Industry, Energy and Tourism, nuclear electric generation will keep almost
constant for the following years, which means that its weight in the total primary energy consumption will
be decreasing all along this period.
It is expected to keep the current groups considering that the S.M. Garoña power plant will enter again
into operation by 2016.

3.4.7 Current situation of renewables sector in Spain
Renewable energies currently represent an important resource, and it has generated an important
production fabric and economic associated with a high technological level that has allowed exporting
products and services in subjects related to renewable energy all around the world. Besides the
regulatory hurdles, investment efforts are taking place, technological innovation, patent development,
etc, that show development capacity in this sector. Renewables energies offers some benefits to society
as use municipal waste to get fuel for vehicles, use heat of certain urban infrastructures to generate
energy for optimizing the use of energy, distributed generation in urban areas (cities have always been
16

Resolution of 14 January 2015 of Directorate-General of Energy and Mining Policy, which determines the annual
corresponding to 2014 and pending compensation in 31 December 2014 of projects of nuclear power plants
definately paralysed by the additional seventh disposition of Law 54/1997, 27 December, of Electric Sector.
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considered as consumers and not like producers) with interesting applications, etc. Furthermore,
renewable energies do not emit GHG, they allow reducing the energy dependence of outside, do not
generate dangerous wastes and favour a model of electrical production decentralized and integrated in
the territory.
In 2007 the Spanish Government created a system that financed all the operational life of the plants
linked to the electric energy production by renewable sources. The retribution changed based on the
different kind of technology (wind, solar thermal, photovoltaic, etc.) and as a function of the size of the
plant (smaller plants receive more). Due to this funding, a lot of plants were executed, photovoltaic
specially, contributing to the protection of the environment too. This situation made that fotovoltaic
generation power was ten times bigger than the objective fixed by the Government. Also for solar
thermal and wind technologies, Spain became in one of the world leaders and companies from our
country began to export their technology abroad.
Due to the crisis, in 2010 the Spanish Government approved some cuts to the retribution in photovoltaic
technology, wind and solar thermal, setting a maximum number of production hours paid for year, which
was defined well below the real amount of hours in the annual production. These cuts produced that a
lot of the plants previously constructed stop being (economically) sustainable.
Spain still has a strong position in renewable energies, especially at European level. Moreover,
renewable energies have reached a spectacular technological progress in our country during the recent
years, and some of these energies are cheaper than conventional energies without any additional
subsidies.

3.5

Proposed principles for dialogue

Based on the global situation indicated in the previous chapters and having as essential target the
creation of a dialogue that can address the problems that have been proposed, a set of elements for
debate can be listed. According to the “Social Forum for the Social Debate on the Energy Mix” (Spanish
Energy Mix Forum, SEMF), an initiative that arises from the expressed need by several social actors of
assembling a debate about energy in our country, the elements that can be focused in the dialogue are
the following:










Security of supply guarantee
Energy dependence reduction, currently around 80%
Improvement in energy efficiency
Better competitiveness
Minimizing the global environmental impacts
Minimizing the local environmental impacts
Socio-economic and territorial development
Development of an effective participation process
Application of a social pact framework

Naturally, the previous list does not aim to exclude nor establishing a set of priorities, it simply tries to
define a starting point for the continuation of the analysis started by the National Council in R&Dialogue
project in Spain. These references are proposed in order to frame the debate avoiding partial
discussions about one or another energy and also avoiding particular limitations of vision.
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Equally and contrasting data from all sectors, certain issues and data should be put in common in the
debate, as for example:

18
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Energy: Energy production, energy mix, energy demand, imports/exports, self-sufficiency
18
degree, etc. For renewable energy, the document “Renuévate” of WWF can be helpful, which
tries to confront certain myths with respect to them.



Economy related to energy: energy costs, energy bills, fees and taxes, generated and potential
employment, tariff deficit, etc. In this sense, some economic data referred to renewable energy
could be pointed out.



Technology and about infrastructures: existing technologies, present facilities (including the
auxiliar ones, as the nuclear waste treatment), expected obsolescence, network for distribution
of energy, technology development potential, etc.



Environment: Climate change: CO2eq. Emitted by each type of technology and production, air
quality, energy efficiency, especially in key sectors as building, transport, water, waste,
industrial, etc.



Sociopolitical: energy poverty and vulnerability of population, geopolitical issues to consider at
the scenarios, R+D+I related to sustainable energy technologies, energy efficiency and saving
and development of renewable energies.



Education and communication: educational politics, communication to population, key
messages to deliver, among others.

http://awsassets.wwf.es/downloads/renuevate.pdf

National Discussion Paper - Spain

4 DOCUMENTARY BASE

p 22/24



General Study of Media (EGM), April 2014 to March 2015
http://www.aimc.es/-Datos-EGM-Resumen-General.html



Organization for Economic Cooperation and Development (OECD), Environmental
Performance Reviews: Spain 2015
http://www.oecd.org/spain/oecd-environmental-performance-reviews-spain-20159789264226883-en.htm



Alliance for Research and Energy Innovation (ALINNE), Analysis of the potential of
development of energy technologies in Spain.
http://www.alinne.es/



Magazine Ambienta nº 96



Secretariat for Energy, Energy in Spain 2013, Madrid, 2014.



Red Eléctrica de España (REE), Spanish electricity system 2000 and 2013.



Ministry of Industry, Energy and Tourism, Plan for the Development of an electricity transport
grid 2015-2020.



Ministry of Public Works and Transport, Annual Report of Transport and Logistics Observatory
in Spain 2013.



Ministry of Agriculture, Food and Environment, Spanish 2020 Diffuse Sectors Roadmap.



Spanish Association of Electric Industry (UNESA), Spanish nuclear power plants in 2013.



Website National Company of Radioactive Waste (ENRESA), http://www.enresa.es/



Resolution of 14 January 2015 of Directorate-General of Energy and Mining Policy, which
determines the annual corresponding to 2014 and pending compensation in 31 December 2014
of projects of nuclear power plants definately paralysed by the additional seventh disposition of
Law 54/1997, 27 December, of Electric Sector.



Spanish Energy Mix Forum (SEMF), Social Forum for Social Debate about the Energy Mix,
2013.



WWF, Renuévate



Institute for Energy Diversification and Saving (IDAE), Report on final energy balances (19902013)



Spanish Club of Energy, Energy regulation and policy in Spain



General Direction for Energy and Transport. Commission Europe, Energy education. Teach
future consumers of Energy, 2006.

National Discussion Paper - Spain

ANNEX I: LIST OF
PARTICIPANTS
We would like to thank all members of the National Council of R&Dialogue in Spain for its
participation of a totally disinterested way in this project and for their contributions during the
preparation of this document:
-

p 23/24

D. José Antonio Gesto Vilacoba, AENOR
D. Luis Fernando Robles Olmos, AENOR
D. José Luis López, Asociación de Ciencias Ambientales (ACA)
D. Ignacio Fernández Bayo, Asociación Española de Comunicación Científica (AECC)
D. Carlos Martínez Camarero, Comisiones Obreras (CC.OO.)
Dña. Begoña María Tomé Gil, Comisiones Obreras (CC.OO.)
D. Juan Otero de Becerra, CIEMAT
D. Eduardo Perero van Hove, Fundación CONAMA
D. Juan Jiménez Morillas, Observatorio de Prospectiva Tecnológica Industrial,
Fundación EOI
D. Heiko Kleemann, Gas Natural Fenosa
Dña. María de la Paz Parés, Iberdrola
Dña. Mertixell Martell, Merience
D. Francisco Cabello, Organización de Consumidores y Usuarios (OCU)
Dña. Cayetana Crespo, Organización de Consumidores y Usuarios (OCU)
D. Santos Suárez Gago-Ruíz, REPSOL
Dña. Vega Tapia Tejedor, REPSOL
D. Iñaki Álvarez Gutiérrez, CIUDEN
Dña. Sandra María Ramos Vigo, CIUDEN
D. Lionel Loubeau Gavilanes, CIUDEN

National Discussion Paper - Spain

ANNEX II: LIST OF FIGURES

p 24/24

-

Figure 1. Percentage of participation in Spain by stakelders´ category.

-

Figure 2. Disconexion between emissions and economic growth 1990=100 (Source:
“Environmental Performance Reviews: Spain 2015”; OECD)
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Figure 3. Greenhouse gases emissions in the EU: towards an internal reduction of 80% (100%
= 1990) (Source: Ambienta magazine nº 96)
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Figure 4. Matrix of primary energy in Spain (Source: “Energy in Spain 2013”; Secretariat for
Energy)

