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En las últimas décadas, la energía se ha convertido en el eje esencial del desarrollo económico 
mundial. Sin embargo, el incremento progresivo de la demanda energética en todos los sec-
tores de actividad, sin tener en cuenta el carácter finito de las fuentes de energía en las que 
se asienta -básicamente combustibles fósiles-, el innegable impacto en el planeta del cambio 
climático y los conflictos internacionales a los que conducen la inseguridad del abastecimiento 
energético, son entre otros, síntomas evidentes del agotamiento del modelo vigente. 

Esto hace indispensable construir un nuevo modelo energético basado en fuentes de gene-
ración de energía más limpias, eficientes y duraderas, que sustituyan a las energías fósiles 
tradicionales, que permitan diversificar nuestro abastecimiento energético y que reduzcan 
las emisiones de gases de efecto invernadero, contribuyendo a alcanzar los compromisos de 
sostenibilidad ambiental que hace una década se contrajeron en Kioto. La apuesta por las 
energías renovables es por tanto hoy, en todo el mundo occidental y en las nuevas econo-
mías emergentes, una necesidad ineludible y pasan a ocupar un lugar esencial en el nuevo 
paradigma energético.

 El uso generalizado de las energías renovables nos va a permitir en Andalucía, poner en 
valor recursos autóctonos (el sol, el viento, el agua, la biomasa, etc.) que se nos ofrecen de 
manera gratuita e inagotable, disminuyendo de forma sustancial nuestra dependencia ener-
gética del exterior y contribuyendo al desarrollo sostenible de nuestro territorio, así como 
favoreciendo la creación de nuevos empleos y una mayor competitividad.

En este momento, en el que se abre para nuestra región un nuevo período de planificación 
energética, la Comunidad andaluza afronta la construcción de este nuevo modelo energé-
tico no sólo como una necesidad ambiental y económica, sino como una gran oportunidad 
industrial y tecnológica. Nuestro potencial eólico, solar y de biomasa es de gran relevancia 
en Europa y estamos en disposición de aprovecharlo para obtener liderazgo científico e 
industrial y convertirnos así, en una referencia internacional en el desarrollo de tecnologías 
relacionadas con la generación y el aprovechamiento de las energías renovables. 

Somos conscientes de que el cambio hacia un nuevo modelo energético es inaplazable, por 
responsabilidad con las generaciones futuras y la preservación ambiental, y estamos con-
vencidos de que actuar de manera decidida y efectiva reportará importantes beneficios al 
tejido industrial andaluz. Son muchas las oportunidades de desarrollo científico, tecnológico 
e industrial que brinda este contexto energético y nuestra ambición es la de estar y perma-
necer en la vanguardia de este ámbito en rápida expansión. 

PresentaciónPresentation

During the last few decades, energy has become the essential driving force of world eco-

nomic development. However, the progressive increase in energy demand by all activity 

sectors, without taking into account the finite nature of the energy sources we have - ba-

sically fossil fuels-, the undeniable impact on the planet due to climate change and inter-

national conflicts that lead to an insecurity of energy supply, are among others, evident 

signs of the exhaustion of the current model. 

This makes it essential to build a new energy model based on generation sources that are 

cleaner, more efficient and longer lasting, which will substitute traditional fossil fuels, will 

allow us to diversify our energy supply and reduce greenhouse gas emissions, contribu-

ting to being able to reach the environmental sustainability commitments made at Kyoto 

a decade ago. The commitment to renewable energy is therefore today, throughout the 

Western world as well as in emerging economies, an inescapable need and now occupies 

an essential position in the new energy paradigm. 

The generalised use of renewable energy is going to allow us in Andalusia to value our 

autochthonous resources (sun, wind, water, biomass, etc), which are given to us free and 

are never-ending, substantially reducing our energy dependence from abroad and contri-

buting to the sustainable development of our territory, as well as favouring the creation 

of new jobs and greater competitiveness. 

Presently, when a new period of energy planning is starting in our region, the Andalusian 

Community faces up to building this new energy model not only as an environmental and 

economic need, but as a great industrial and technological opportunity. Our wind power, 

solar and biomass potential is very important in Europe and we are ready to exploit it to 

obtain scientific and industrial leadership and thus become an international reference in 

the development of technologies relating to the generation and exploitation of renewable 

energy. 

We are aware that the change towards a new energy model cannot be postponed, due to 

the responsibility we have with future generations and with environmental conservation, 

and we are convinced that by acting in a determined and effective manner, this will bring 

important benefits to the Andalusian industrial network. There are many opportunities 

from this scientific, technological and industrial development afforded by this energy con-

text and our ambition is to be and remain at the forefront of this quick expanding field. 



Pronounced in clear agreement with European and State strategies, the Andalusian Sus-

tainable Energy Plan 2007-2013 (PASENER) pursues to respond to energy supply needs 

without generating territorial, environmental, economic and social imbalances, in a sus-

tainable development context that ensures not only the welfare of current Andalusian 

society, but also that of future generations. 

It is an ambitious yet rigorous forward-looking planning document, which transcends tra-

ditional energy planning focused until now on analysing how to satisfy a demand without 

evaluating the criteria of sufficiency and solidarity. For this, it sets out as pillars in the 

new energy framework, demand management, energy diversification, maximum use of 

autochthonous resources and the promotion of high levels of self-sufficiency in consumer 

centres. 

It is an innovative plan with regards to its structure, with programmes aimed at citizens, 

economic and social agents and the Public Administrations. We all share a leading role 

and responsibility at the same time and without the determined involvement of all the 

Andalusian people, this change towards a new energy model cannot be made. 

Therefore, from this plan there is a call for the creation of a collective consciousness, for 

a new energy culture that will value energy as a valuable and limited asset and that will 

act in harmony with it. 

The PASENER is Andalusia’s strategic commitment to the energy sector, to address one of 

the major challenges that our society faces today, changing the energy model. Andalusia 

has the ability to transform this challenge into opportunities and make renewable energy 

a new industrial resource, which is already resulting in the creation of new companies, 

in strengthening an innovative business sector which has great technological content, in 

new jobs and finally in a new opportunity for growth, social cohesion and progress in our 

region. 

Francisco Vallejo Serrano 

Minister for Innovation, Science and Business
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111 Energy planning in Andalusia faces a historic cycle change marked by the need to urgently 

and decisively tackle on a world scale the problem that addresses having a quality, safe 

and suffi cient energy supply without creating imbalances in the global ecosystem, espe-

cially those associated with the great challenge caused by climate change.

Until now energy planning studies had been focused on anticipating the energy demand 

that society would need over a certain period, with the aim of covering this demand with 

an approach that considered energy as an infi nite resource. However, the demonstrated 

effect that this system together with the current energy system has on the environment, 

with its important contribution to global warming, means we need an urgent solution to 

change the energy model.

The Andalusian Energy Plan 2003-2006 meant a fi rst step towards this change, with the 

Governing Council approving very ambitious objectives in the fi eld of renewable energy 

and energy savings and effi ciency.

This new Plan elaborates on this path, chasing its aim to get closer to a new energy model 

that can respond to Andalusian society’s energy needs without causing environmental, 

economic or social imbalances, within a sustainable development context for Andalusia.

This desire is based on a solid foundation consisting of a legal framework in line with the 

changes that are being pursued and by the specifi c commitments of different transversal 

policies.

The Reform for the Statute of Autonomy thus sets out the competence framework for the 

Autonomous Community, which explicitly recognises these policies based on the defi nition 

of shared energy competencies in production, distribution and transport installations, in 

the promotion and management of renewable energy and in energy effi ciency.

Among the Autonomous Community’s basic aims are setting out an industrial and tech-

nological development based on energy suffi ciency, and among its guiding principles it 

examines the promotion and development of renewable energy, energy savings and effi -

ciency. For this it urges the Andalusian government to promote clean renewable energy, 
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Energy planning in Andalusia faces a historic cycle change marked by the need to urgently 

and decisively tackle on a world scale the problem that addresses having a quality, safe 

and suffi cient energy supply without creating imbalances in the global ecosystem, espe-

cially those associated with the great challenge caused by climate change.

Until now energy planning studies had been focused on anticipating the energy demand 

that society would need over a certain period, with the aim of covering this demand with 

an approach that considered energy as an infi nite resource. However, the demonstrated 

effect that this system together with the current energy system has on the environment, 

with its important contribution to global warming, means we need an urgent solution to 

change the energy model.

The Andalusian Energy Plan 2003-2006 meant a fi rst step towards this change, with the 

Governing Council approving very ambitious objectives in the fi eld of renewable energy 

and energy savings and effi ciency.

This new Plan elaborates on this path, chasing its aim to get closer to a new energy model 

that can respond to Andalusian society’s energy needs without causing environmental, 

economic or social imbalances, within a sustainable development context for Andalusia.

This desire is based on a solid foundation consisting of a legal framework in line with the 

changes that are being pursued and by the specifi c commitments of different transversal 

policies.

The Reform for the Statute of Autonomy thus sets out the competence framework for the 

Autonomous Community, which explicitly recognises these policies based on the defi nition 

of shared energy competencies in production, distribution and transport installations, in 

the promotion and management of renewable energy and in energy effi ciency.

Among the Autonomous Community’s basic aims are setting out an industrial and tech-

nological development based on energy suffi ciency, and among its guiding principles it 

examines the promotion and development of renewable energy, energy savings and effi -

ciency. For this it urges the Andalusian government to promote clean renewable energy, 

Introduction

Planning
faces an energy
model change that
contributes to the 
sustainable
development of Andalusia
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and undertake policies that will favour the sustainable use of energy resources, energy 

sufficiency and savings so as to prevent climate change.

Likewise, the general economic planning document for the period 2007-2013, called 

“Strategy for Andalusian competitiveness” determines the basic strategic directions for 

regional economic development, and is considered to be the essential reference for the 

development of sector planning. This document, which devotes one of its sections, speci-

fically Section 4 “Territorial balance, accessibility and energy,” to the energy theme, has 

been used as the basis to draft this plan.

The consistency of planning in energy matters is fundamental to direct the current model 

towards sustainable social patterns. Hence the assumptions taken on in this area are set 

out in the community’s environmental planning, specifically the Andalusian Environmental 

Plan 2004-2010.

On the other hand, and framed in the Autonomic Strategy for Climate Change adopted in 

2002 by the Agreement of the Governing Council, the Andalusian Plan for Climate Action 

2007-2012: Mitigation Program, includes among its action areas two structural lines of 

energy policy from the Autonomous Community of Andalusia: the promotion of energy 

saving and efficiency and promotion of renewable energy sources. 

We should point out that, as a plan with an impact on spatial planning, PASENER has 

taken as a basis for its drafting what is set out in Art.17 of Law1/1994, on Spatial Plan-

ning in the Autonomous Community of Andalusia, as indicated in the Third Provision of 

the Agreement dated 13th July 2006, which approves its formulation.

On the other hand, the approval of the Technical Building Code through Royal Decree 

314/2006, the new remuneration framework for renewable energy set out in Royal De-

cree 661/2007, the Law 2/2007 for the Development of Renewable Energy and Energy 

Savings and Efficiency of Andalusia and the consolidation of the Andalusian Energy Agen-

cy as an instrument to achieve the objective to be optimised, in economic and environ-

mental terms, which is the energy supply of Andalusia, form a robust framework on which 

to base the main pillars of the Andalusian Autonomous Community’s energy policy over 

the coming years.



IN
T
R
O

D
U

C
T
IO

N

1111

in
tr
o
d
u
c
c
ió
n



A
N

D
A
LU

S
IA

N
 S

U
S
TA

IN
A
B
LE

 E
N

E
R
G

Y
 P

LA
N

  
2
0
0
7
-2

0
1
3

1212

P
L

A
N

A
N

D
A

L
U

Z
D

E
S

O
S

T
E

N
I
B

I
L

I
D

A
D

E
N

E
R

G
É

T
I
C

A
2

O
O

7
-
2

O
1

3

222



G
LO

B
A
L 

E
N

E
R
G

Y
 C

O
N

T
E
X
T

13

The use of energy is a constant in all activities carried out by man. From the supply of 

food to the different forms of leisure, going through the development of working activi-

ties, health, education or transport, they require a vast shot of energy to carry them out. 

The demand of energy increases proportionately when society develops. Energy is the 

force that makes the world progress.

Ever since the time that man began to use energy to carry out the most basic activities, 

such as warming himself or cooking, until now, humanity has come a long way and has 

led it to exploit fossil energy resources without considering their fi nite nature, given the 

planet’s limited capacity to renew these resources, or the possible effects on the environ-

ment or health. The great leap forward by Western urban society occurred from exploiting 

the enormous energy potential accumulated in fossil fuels; fi rst with coal and then with 

an explosive growth, using oil. 

The palpable improvement experienced in the 20th century by society with regards to 

population survival rates and welfare levels achieved are related to the great opportuni-

ties for producing goods and services that have triggered the exploitation of fossil fuels.

The improvements derived from this development have been unevenly distributed in the 

world, although demographic progress and the increase in capacity to be able to feed the 

global population experienced by the planet is undeniable. Whilst one part of the world 

has enough energy to meet not only its basic needs but also the new demands that have 

come about from the way of life of so-called developed countries, more than a third of 

humanity does not have an electric power supply or liquid and gaseous fuels. The tension 

generated by these inequalities and the pressure on resources resulting from the aspira-

tion of all countries warns us about the limits of the current economic and social develo-

pment model, which bases sustained growth in energy demand as a factor that links it to 

the degree of development.

Until the end of the last century energy crises were caused by confl icts to control re-

sources or by temporary diffi culties in the production/distribution system. However, now 

the focus is not so much on current specifi c problems but on long-term issues related 

primarily to the scarcity of the sources the current model is based on, which result in 

international confl icts based on strategic positions in areas with the greatest production.

Global energy context

Climate change
and future energy
supply problems
mean an urgent
solution to change the current
energy model is needed
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Hasta finales del siglo pasado, las crisis energéticas estaban provocadas por conflictos 
relacionados con el control de los recursos o por dificultades coyunturales en el sistema de 
producción/distribución. Sin embargo, actualmente el tema central ya no son tanto proble-
mas puntuales en el tiempo como cuestiones a largo plazo relacionadas principalmente con 
la escasez de las fuentes en las que se basa el modelo actual lo que deriva en conflictos 
internacionales basados en posicionamientos estratégicos en zonas de mayor producción.

Pero si bien es cierto que el bienestar social, el crecimiento económico y la competitividad 
empresarial de las regiones se ven amenazados por la elevada vulnerabilidad del mo-
delo ante futuros problemas de abastecimiento energético, en los últimos años se 
ha introducido una nueva variable que está siendo sin duda la fuerza impulsora que está pro-
vocando el cambio a marchas forzadas de la percepción mundial de la cuestión energética: el 
cambio climático derivado de las emisiones de gases de efecto invernadero.

Todo ello ha incidido de manera decisiva en las políticas energéticas adoptadas a nivel mundial 
y particularmente en el marco energético europeo y nacional, que progresivamente 
se van adaptando a los nuevos requerimientos mediante la introducción de aspectos novedo-
sos en materia de energía y la formulación de importantes compromisos de cara a hacer frente 
a los nuevos condicionantes introducidos en el contexto energético en los últimos años.

Especialmente relevante será el aspecto tecnológico, la innovación y la investi-
gación, claves para el desarrollo de las líneas estratégicas de actuación y el alcance de 
objetivos, principalmente en el campo de las energías renovables.

But it is also true that social welfare, economic growth and business competitiveness in 

regions are threatened by the model’s high vulnerability when facing future energy 

supply problems. Over the last few years a new variable has been introduced that has 

undoubtedly been the driving force which is  causing the rush to change the world’s view 

on the energy issue, climate change caused by emissions of greenhouse gases. 

This has decisively influenced energy policies adopted globally and particularly in the 

national and European energy framework, which is progressively adapting to the 

new requirements by introducing new aspects related to energy and with the formulation 

of important commitments to address the new conditions introduced in the energy con-

text over recent years.  

The technological, innovation and research aspect will be especially relevant, key 

points in developing strategic action areas and reaching objectives, mainly in the field of 

renewable energy.  
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2.1. CLIMATE CHANGE, THE SERIOUS CONSEQUENCES OF A MODEL 
IN CRISIS 

The objective that underlies all current policy is the pursuit to improve the living condi-

tions of the society to which it is addressed dealing with economic, social and environ-

mental criteria. However, if we hope that this improvement is maintained or grows with 

time, is made more widely known to all people and does not compromise the welfare of 

future generations, the actions and measures that are taken for this must be coordina-

ted and analysed together to simultaneously deal with the three areas: social, economic 

and environmental, which is the way to achieve a development that can be identified as 

sustainable.

The term sustainable development was defined in the so-called Brundtland report (1987) 

from the United Nations as that which allows “to satisfy our current needs without com-

promising the ability of future generations being able to satisfy theirs.” 

Gradually and more sharply in recent years, sustainability has begun to be introduced 

into the political agenda of developed countries, in such a way that today we cannot ima-

gine development that does not incorporate this premise in its foundations and does not 

take on the challenges posed by effectively achieving it.

Energy is an essential nexus between the three basic aspects of sustainability, given that 

its transversal character establishes deep relationships with all of them. It is essential for 

economic growth, to guarantee services to society and it has an indisputable effect and 

interaction with the environment. But energy has also given rise to the greatest imbalan-

ces, making the development achieved thanks to sustainability. 

The global warming seen on the planet, which until recently was thought to be just su-

ppositions and “background noises in a wide time scale,” has gone on to be endorsed 

by the evolution it has  had and the credibility of the different indicators that have been 

presented regarding this. And future forecasts are not exactly reassuring.

The third General Report from the Intergovernmental Panel on Climate Change (IPCC) of 

the United Nations warned that already more than half of the effects from climate change 

are caused by human activity rather than the effects of natural climate variability. This 

report indicates that, on average, temperature has increased approximately 0.6 °C in the 

20th century and that the average increase of the temperature on earth could vary bet-

ween 1.4 °C and 5.8 °C in 100 years, which would cause a considerable rise in sea levels 

due to the expansion of the oceans, which would be increasingly warmer, altering weather 

There is an important
consensus in the
scientific community
about the truth of
climate change and
predictable seriousness of
its consequences



A
N

D
A
LU

S
IA

N
 S

U
S
TA

IN
A
B
LE

 E
N

E
R
G

Y
 P

LA
N

  
2
0
0
7
-2

0
1
3

1616

P
L

A
N

A
N

D
A

L
U

Z
D

E
S

O
S

T
E

N
I
B

I
L

I
D

A
D

E
N

E
R

G
É

T
I
C

A
2

O
O

7
-
2

O
1

3

GRÁFICO 1
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y el incremento del número e intensidad de fenómenos extremos (sequías o inundaciones) 
como rasgos del clima futuro.

En febrero de 2007 se hizo público el cuarto informe IPPC. A primera vista podría parecer que 
tan sólo añade unas variaciones en las estimaciones del incremento de temperatura medio 
del planeta debido a las emisiones de gases de efecto invernadero, que se situarán este siglo 
entre 1,8 y 4 ºC, con una subida inicial de 0,2 ºC por década en las próximos 20 años, con 
subidas posteriores de 0,1 ºC por década. La situación podría ser aun peor con una horquilla 
de 1,1 a 6,4 ºC si se incrementa la población del planeta y no se toman medidas drásticas para 
cambiar el modelo de desarrollo. En esta ocasión se asevera que el efecto antrópico es el cau-

GRÁFICO 2
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patterns and would increase the number and intensity of extreme events, droughts or 

floods, as features of the future climate.

The fourth IPCC report was made public in February 2007. At first sight it seems that it 

only adds some variations to the estimates of the increase in the planet’s average tem-

perature due to greenhouse gas emissions, which this century would be about between 

1.8 ºC and 4 ºC, with an initial rise of 0.2 ºC per decade in the next 20 years, with later 

rises of 0.1 ºC per decade. The situation could even be worse with a range of 1.1 ºC to 

6.4 ºC if the world’s population increases and drastic measures are not taken to change 

the development model. On this occasion we can affirm that the anthropogenic effect is 

Graph 1
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the cause, with a 90% probability, of the increase in temperature of the earth’s atmos-

phere due to the effect from the emission of greenhouse gases due to burning fossil fuels.

But what is particularly relevant about this report is the “unanimity” in the scientific basis 

that considers warming “unequivocal”:  Among the most dramatic statements in the re-

port is that climate change on earth is irreversible.

This is why, right now, we cannot tackle an energy policy on any scale without conside-

ring the global warming seen on earth as derived from the proven link between human 

activities and climate change.  Moreover, issues related to climate change have placed the 

energy matter onto all the agendas and speeches of world politics.

The challenge created by climate change is mobilising the global energy sector, due to the 

priority treatment that governments are giving it and that end up in commitments that 

have a direct bearing on the energy policies adopted.

At the 2005 Summit of the most industrialised countries of the world, held at Glenables 

(Scotland), the group of leading industrialised countries discussed the challenges that cli-

mate change and ensuring clean energy have in the context of sustainable development, 

agreeing to take urgent and decisive action. A series of strategies for action on energy 

matters were set out for this, encompassed in an Action Plan for whose implementation 

the International Energy Agency plays a major role. In June 2007, and under the motto 

“Growth and Responsibility in the World Economy”, the G8 Summit in Heiligendamm 

(Germany) ratified this commitment to climate protection and to promoting the most im-

portant areas for this, energy efficiency in buildings, new engines and alternative fuels in 

transport, carbon capture and storage, renewable energy, etc.

In order to establish a strategy for sustainable, competitive and safe energy, the European 

Union in 2006 set out in its Green Paper the need to adopt a new energy policy for Europe, 

able to confront the change in the energy scene needed to work towards the sustainable 

development of Europe based on balanced economic growth and price stability, in a highly 

competitive social market economy, aiming at full employment and social progress, and 

with a high level of protection and improvement in the quality of the environment.

In Spain, and aimed at integrating and reviewing all these studies and updating the state 

of existing knowledge, the Spanish Climate Change Office promoted during 2003 and 

2004 the undertaking of the project called ECCE (Effects of Climate Change in Spain), 

with the support of more than 400 Spanish and international experts, scientists and tech-
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nicians, whose final report was published in 2005 (General Preliminary Assessment of the 

Impacts in Spain due to the Effects of Climate Change). 

Although these documents stress the complexity of applying the models as predictive 

tools locally, it is presumed that its latitudinal position, its climatic, orographic peculiari-

ties and socio-economic development plan, make Andalusia a region that is vulnerable to 

the syndrome of effects that would be caused by a change in the climate.

The most prominent effects included in this report are the following and in line with the 

results published by the IPCC:

 Variation of the temperature range veering towards extremes, with increases in ave-

rage temperature and in the frequency of extreme temperatures.

 Increasing episodes of drought and conditions in the availability of water for urban, 

agricultural and livestock use, loss of rainfall and changes in river ecosystems through 

the continued loss of ecological flow.

 Desertification of land.

 Losses in agricultural yield.

 Conditions in the tourism sector through changes in climate comfort conditions.

 Changes in the coastline.

 Conditions in the volume of catches in fishing and in marine ecosystems.

 Increase of fire risk in woodlands.

 Loss of genetic regional assets through the decrease in biodiversity and changes in the 

composition of ecosystems.

 Effect on human health and quality of life with increases in respiratory diseases (aller-

gies, asthma, ..), added to the health problems caused by the loss of air quality in 

urban and neighbouring areas.

 increased spending to repair damage caused by climate catastrophes.



G
LO

B
A
L 

E
N

E
R
G

Y
 C

O
N

T
E
X
T

1919

c
o

n
tE

X
to

 E
n

E
r

G
É

ti
c

o
 G

Lo
B

A
L

2.2. UN SISTEMA ENERGéTICO VULNERABLE Y DEPENDIENTE

Además de la descompensación climática, el bienestar social, el crecimiento económico y la 
competitividad empresarial de las regiones se ven amenazados por la elevada vulnerabi-
lidad del modelo ante futuros problemas de abastecimiento energético.

Según cita la Comisión Europea en el Libro Verde Estrategia europea para una energía sos-
tenible, competitiva y segura [COM (2006) 105 final], las necesidades energéticas actuales 
de la Unión Europea se satisfacen en un 50% con productos importados, dependencia que 
podría elevarse hasta el 70% en los próximos veinte o treinta años si no se consigue otorgar 
una mayor competitividad a la energía autóctona. El mayor protagonismo lo seguirán osten-
tando los derivados de petróleo y el gas natural, cuyas importaciones crecerán desde el 82% 
y 57% actual respectivamente hasta el 93% y 84% en 20301.

Pero no sólo los países desarrollados demandan ingentes cantidades de energía. Las pautas 
de desarrollo económico y social de éstos son seguidas por aquellos países que aspiran a 
alcanzar la calidad de vida que gozan dichas sociedades, con el consecuente aumento de la 
demanda energética a nivel mundial.

Según previsiones del World Business Council for Sustainable Development, a mediados 
de siglo la demanda de energía podría haberse duplicado, e incluso triplicado, siguiendo el 
ritmo de crecimiento de población y expansión de las economías hoy día emergentes. Y en la 
satisfacción de esta demanda, las fuentes de energía no renovables seguirán teniendo una 
participación primordial.

1 Comunicación de la Comisión al Consejo y al Parlamento Europeo, Una política energética para Europa. 2007
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 2.2. A VULNERABLE AND DEPENDENT ENERGY SYSTEM

Besides climate imbalance, social welfare, economic growth and business competitive-

ness of the regions, they are threatened with the high vulnerability of the model 

when faced with future energy supply problems. 

As cited by the European Commission Green Paper on European strategy for sustainable, 

competitive and safe energy [COM (2006) 105 final], the European Union’s current ener-

gy needs are met with 50% of imported products, a dependence that could rise to 70% 

in the next twenty or thirty years if a greater competitiveness in domestic energy is not 

achieved. The leading role will continue to be held by oil and natural gas derivatives, who-

se imports will grow from 82% and 57% respectively today to 93% and 84% in 2030.1

But not only developed countries require huge amounts of energy. The pattern for eco-

nomic and social development is followed by those countries who aspire to attain the 

quality of life enjoyed by these societies, with a consequent increase in energy demand 

worldwide.

According to estimates from the World Business Council for Sustainable Development, by 

the middle of the century energy demand could have doubled and even tripled, keeping 

pace with population growth and expansion of today’s emerging economies. And non-

renewable energy sources will continue having a major stake in meeting this demand. 

SOURCE: 
Key Energy Trends in the IEA and Worldwide.
International Energy Agency

Graph 3
Worldwide distribution 
of primary energy 
consumption

Excludes consumption by bunkers and 
electric balance * Not including China

SOURCE: Key World Energy Statistics 2006. 
International Energy Agency

   1 Communication from the Commission to the Council and  European Parliament, An Energy Policy for Europe 2007

The dependence 
on fossil fuels: a 
determining factor for 
economic development 
and the environment
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Así, países como China y la India, que suponen el grueso del aumento de la demanda ener-
gética mundial, podrían tener que importar en torno al 70% de la energía para cubrir sus 
necesidades a mediados de siglo.

Ya son muchas las evidencias del problema; escalada de precios del barril de crudo moti-
vada por la creciente demanda mundial de petróleo, la incapacidad de la oferta para seguir 
dicho ritmo de crecimiento y el déficit existente a escala mundial en la capacidad de refino. 
Muchos son los que pronostican que a principios de la década que viene se producirá lo 
que se denomina «peak-oil» o el cénit de la producción, que comenzará a descender una vez 
superado dicho pico. Y los primeros en padecer las consecuencias serán aquellos que más 
dependen del petróleo.
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FUENTE: 
30 Key Energy Trends in the IEA and 

Worldwide. Agencia Interionacional de 
la Energía

Thus, countries like China and India which account for the bulk of the increase in global 

energy demand may have to import around 70% of energy to meet their needs by the 

middle of the century.

There is already a lot of evidence on the problem; escalating crude oil prices driven by the 

growing world demand for oil, the inability of supply to keep up with the pace of growth 

and the existing global shortfall in refining capacity. There are many who predict that 

early in the next decade there will be what is called “peak-oil” or peak in production which 

will begin to fall after passing this peak. And the first to suffer the consequences will be 

those who are most dependent on oil.

SOURCE: 
30 Key Energy Trends in the IEA and 

Worldwide.
International Energy Agency

Graph 4
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2.3. EUROPEAN AND NATIONAL ENERGY POLICIES

The environmental impact caused from the extraction of energy sources to using them, 

high energy prices, supply problems to meet growing demand, and unequal access to 

energy, among others, are the basis of world energy problems and consequently affects 

the policies on energy that are developed at a European and national level.

These policies make up the reference framework when undertaking Andalusian energy 

planning.

In recent years and as a consequence of the new conditions introduced in the energy con-

text that come from the unsustainability of the current energy supply and consumption 

model, the European Union has started to define its strategy to achieve an energy system 

that ensures safety in an energy supply, which is competitive, efficient and a catalyst for 

economic development, which creates jobs and protects human health and the environ-

ment.

For this the following strategic objectives for action have been set out:

 To promote electricity generated from renewable energy sources, in compliance with 

the provisions laid down in Directive 2001/77/EC of the European Parliament and 

Council, of 27th September 2001 regarding the promotion of electricity from renewa-

ble energy sources in the internal electricity market. It sets out as its target that by 

2010 22.1% of the total electricity consumption in the European Union should be co-

vered by electricity generated from renewable sources.

 To promote the use of biofuels or other renewable fuels as substitutes for diesel or 

petrol for transport purposes, Directive 2003/30/EC from the European Parliament and 

Council, of 8th May 2003, setting out as a reference that by 2010 a percentage rate 

in biofuel consumption of 5.75%, measured on the basis of the energy content of all 

petrol and diesel sold in the European Union markets for transport purposes, should 

be reached.

 To reduce emissions of greenhouse gases for the period 2008-2012 by 8% compared 

to 1990 levels in agreement with the Kyoto Protocol of the United Nations Framework 

Convention on Climate Change. (Council Decision 2002/358/EC concerning the appro-

val, on behalf of the European Community, of the Kyoto Protocol of the United Nations 

Framework Convention on Climate Change and the joint compliance of commitments 

incurred thereunder). 
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To act immediately on greenhouse gas emissions associated with energy (80% of green-

house gas emissions in the European Union) means addressing the other challenges that 

threaten the system’s sustainability; reducing emissions will lead to using less energy and 

using it more efficiently, with greater role for renewable energy sources produced locally, 

promoting the development of clean and low-emission energy technologies.

Thus, to combat climate change would mean limiting the vulnerability that the European 

Union has as a result of high oil imports and thus limit its exposure to the price volatility 

of these, providing a more competitive energy market, which encourages innovation and 

employment.

Despite the efforts that are being carried out, meeting the targets taken on by the Eu-

ropean Union, especially as far as renewable energy is concerned, are still very far from 

being met. According to the communication from the Commission to the European Coun-

cil and Parliament2, the progress made by renewable energy sources contributing to the 

primary consumption structure are not enough and if we carry on like this means it is 

unlikely that a contribution of more than 10 % will be reached.3

However, the European Union continues to suggest increasingly ambitious objectives fra-

med in its policy to promote renewable energy and energy savings and efficiency.

Taking into account the important role of a sustainable energy policy to achieve the objec-

tives on climate, in the Spring Summit of 2007 the European Council adopted the Action 

Plan of the European Council (2007-2009). Energy policy for Europe based on the three 

principles of safe supply, efficiency and environmental compatibility. At this Summit the 

following binding commitments were adopted:

1. 20% reduction in the use of global primary energy by 2020.

2. Increase in the percentage of renewable energy, in the primary energy struc-

ture, to 20% by 2020.

3. Reduction of greenhouse gas emissions in the European Union by a minimum 

of 20%, in 2020 compared to 1990.

2 Working programme for renewable energy. Renewable energy in the 21st century: building a more sustainable future. COM (2006) 848 

final.

3 The quota for renewable energy in primary energy consumption in the EU25 in 2005 stood at 6.38%, according to the 6th State Report 

on renewable energy in Europe carried out by Obser'ER: OBSERVATORY FOR RENEWABLE ENERGY.

The European Union
proposes ever more
ambitious objectives
to develop policies to

promote renewable energy
and energy savings and

efficiency
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Adicionalmente, se recogió el acuerdo voluntario de la necesidad de un compromiso in-
ternacional de ampliar la reducción de emisiones hasta un objetivo del 30%, 
condicionado a la adopción de este mismo acuerdo por otros países industrializados, 
dado que las emisiones de gases de efecto invernadero mundiales deben reducirse hasta 
un 50% con respecto a las de 1990 en 2050 y ello supondría reducciones en los países 
industrializados del 60-80% para ese año.

El Plan de Acción incluye igualmente referencias claras a la solidaridad energética entre los 
Estados Miembros, la responsabilidad en la conformación de los mix energéticos nacionales, 
la seguridad de los suministros, política energética internacional e I+D en nuevas tecno-
logías energéticas. Los objetivos de ahorro e innovación serán reforzados por decisiones 
sobre los mercados de gas y de electricidad que incluyan el desacoplamiento entre la gene-
ración y los operadores de la red.

El siguiente cuadro resume los objetivos comprometidos por la UE en el marco de una am-
biciosa política europea integrada sobre clima y energía:

Energías renovables

Porcentaje de energías renovables en la estructura de consumo de  
energía primaria

12% en 2010

20% en 2020

Porcentaje de energías renovables en la producción de energía eléctrica 22% en 2010

Porcentaje de biocombustibles respecto al consumo de carburantes para 
automoción

5,75% en 2010

10% en 2020

Ahorro y eficiencia 
energética

Reducción del consumo de energía primaria 20% en 2020

Reducción de la intensidad energética 1% anual hasta el año 2010

Emisiones Reducción de las emisiones de gases de efecto invernadero en el conjunto  
de la UE con respecto a 1990 

8% en 2012

20% en 2020

30% en caso de acuerdos con 
otros países industrializados

El proceso de cambio que se está produciendo en el entorno energético mundial y comu-
nitario, dirigido a establecer una nueva regulación del sistema energético, se traslada al 
ámbito nacional español donde en estos años han visto la luz numerosos documentos 
estratégicos, normativos y reglamentarios, dirigidos a alcanzar objetivos propios, así como 
los compromisos adquiridos por la Unión Europea.

Entre las iniciativas puestas en marcha en España, destacan el establecimiento de un marco 
regulador dirigido a establecer la progresiva liberación de los mercados eléctrico y gasista, 
con el objetivo de garantizar la seguridad y calidad del suministro, compatibilizándola con la 
protección efectiva del medio ambiente. Así, desde el 1 de enero de 2003, todos los consu-

CUADRO 1

Principales hitos de la 
política energética de la 
Unión Europea

Additionally, there was a voluntary agreement on the need for international commitment 

for a further reduction in emissions until reaching a target of 30%, subject to this 

same agreement being adopted by other industrialised nations, given that global green-

house gas emissions should be reduced by at least 50% compared to those of 1990 in 

2050 and this would mean reductions in industrialised countries of 60%-80% for that year. 

The Action Plan also includes clear references to energy solidarity among Member States, 

responsibility for shaping national energy mixes, safety of supplies, international energy 

policy and R & D in new energy technologies. The savings targets in innovation will be 

reinforced by decisions on gas and electricity markets including the de-linking between 

generation and network operators.

The chart below summarises the objectives that the EU are committed to within the fra-

mework of an ambitious integrated European policy on climate and energy: 

Renewable energy

Percentage of renewable energy in the primary energy 

consumption structure

12% in 2010

20% in 2020

Percentage of renewable energy in primary energy 

production
22% in 2010

Percentage of biofuels over consumption of automotive fuels
5.75% in 2010

10% in 2020

Energy savings and 

efficiency

Reduction of primary energy consumption 20% in 2020

Reduction of energy intensity 1% per year until 2010

Emissions
Reduction in greenhouse gas emissions in the EU group with 

regards to 1990 

8% in 2012

20% in 2020

30% if there is agreement with other 

industrialised nations

Chart 1
Main goals in the European 
Union’s energy policy

 

The process of change that is occurring in the global and EU community energy sector, 

aimed at establishing new energy system guidelines, moves into the national Spanish 

sector where in recent years many strategic, normative and regulatory documents have 

come into being, aimed at achieving their own targets as well as the commitments under-

taken by the European Union.

Among the initiatives started up in Spain are those that include setting up a regulatory 

framework aimed at establishing the progressive liberalisation of electricity and gas mar-

kets, in order to ensure safety and quality of supply, combining it with effectively protec-

ting the environment. Thus, from the 1st January 2003 all consumers can choose their 
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supplier, in this way bringing forward the European calendar that sets out this date for 

July 2007.

Moreover, Spain has made a commitment to limit the growth of greenhouse gas emis-

sions by 15% over emissions corresponding to the year 1990 by 2012, under the Kyoto 

Protocol. The National Allocation Plans approved to date, corresponding to the periods 

2005-2007 and 2008-2012, mark out the map to follow to reach this target. The Spanish 

Strategy on Climate Change, which listed a series of policies and measures that will allow 

the effects of climate change to be mitigated and help the international commitments 

acquired by Spain to be met, was presented in February 2007.

Renewable energy, energy savings and efficiency and innovation in technologies and pro-

cesses are key to meet the challenge that arises from climate change and the high de-

pendence on foreign energy from fossil fuels. The national energy policy has taken on as 

priority objectives those set by the European Union, as listed in the Spanish Renewable 

Energy Plan 2005-2010 or the 2005-2007 Action Plan for Energy Saving and Efficiency 

Strategies in Spain 2004-2012, among others.

The cornerstone of this policy is to set up a steady system to remunerate generation, 

which will ensure the promotion of electricity production using clean technologies by 

offering an attractive return to the production activity under a special regime. This is 

the objective of the new Royal Decree 661/2007 that replaces the previous Royal De-

cree 436/2004 and adds improvements for remuneration of technologies to therefore be 

able to achieve the objectives of the 2005-2010 Renewable Energy Plan, as well as the 

commitments made by Spain at a community level. By developing these technologies, 

renewable energy in Spain will cover 12% of the energy consumption in 2010.

Energy policy and climate protection in Europe has resulted in the three strategic objecti-

ves set out in the new European Energy Action Plan, approved by the European Council: 

safe supply, efficiency and environmental compatibility. To reach them we must act in the 

priority areas of energy generation and consumption, as well as on emissions, taking on 

adaptation commitments (2020:  20% reduction in consumption, introduction of 20% of 

renewable energy, cutting back on greenhouse gas emissions by 20%). Spain follows suit, 

adopting a whole range of legal tools, guidelines and planning to lead the transformation 

process required to implement these commitments.

Renewable energy,
energy savings and 

efficiency and
technology innovation 

are key to confront
climate change
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2.4. PROSPECTIVA TECNOLÓGICA

Tanto la política europea como la política nacional, apuntan al desarrollo tecnológico y las 
ecoinnovaciones como uno de los pilares de la respuesta energética a los graves problemas 
puestos de manifiesto con anterioridad. El factor tecnológico y el margen de maniobra que 
éste posibilite a la actuación pública, se convierte en punto crítico de la política energética. 
Las innovaciones se centran en dos aspectos: generación renovable y aplicación de la tec-
nología del hidrógeno en generación, almacenamiento y transporte. En cuanto a las tecnolo-
gías renovables de posible implantación destacan, entre otras, las siguientes:

Centrales solares termoeléctricas: tecnología de torre y tecnología de colectores so-
lares distribuidos, con amplio rango de tamaño que dé elevada versatilidad en las aplicacio-
nes. La reducción de los costes, el desarrollo de sistemas de almacenamiento y la producción 
directa de vapor en el colector, son los principales retos tecnológicos que la investigación y 
la innovación tendrán que solventar.

2.4. TECHNOLOGICAL FORESIGHT 

Both European and national policies point at technological development and eco-inno-

vations as one of the pillars to respond to the serious energy problems that have been 

revealed. The technology factor and the leeway this gives to public actions, becomes a 

critical point of the energy policy. Innovations are focused in two areas: renewable gene-

ration and applying hydrogen technology to generation, storage and transport. As for the 

possible implementation of renewable technologies, the following are highlighted:

Solar thermoelectric power plants: tower technology and distributed solar collector 

technology, with a wide range of sizes that give great versatility to the applications. Re-

duction of costs, development of storage systems and the direct production of steam in 

the collector, are the current technological challenges that research and innovation will 

have to solve.
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Low temperature solar thermal energy: the future of low temperature solar thermal 

energy will occur in warm regions like ours due to the massive application in the refri-

geration for climatisation of areas using a thermal evaporation and absorption process, 

instead of the traditional compression system. Although there are many different types 

of intermediary systems such as absorption, adsorption, drying and steam injection, 

the system that best meets the characteristics for cooling buildings is absorption and 

is most commonly known as the absorption machine.  The improvements come from 

increases in the coefficient of performance (COP) linked to the temperature reached 

in the collectors. Solar refrigeration through absorption is by using high performance 

technology such as vacuum tubes but this system must become more popular for it to 

become cheaper.

Photovoltaic: the trend that is emerging is aimed at developing new materials to ensu-

re high performance, together with the integration of photovoltaic systems so that they 

become part of the buildings. Research in the field of new materials and new manufactu-

ring methods will reduce the costs and increase the performance of current photovoltaic 

systems based on silicon.

Concentrated photovoltaic systems which allow the area of   the solar cell to be reduced 

or the development of technologies, which today are experimental, based on the use of 

organic materials which under certain conditions become electric current conductors, 

with the traditional mechanical properties of plastic such as transparency and flexibili-

ty, could be directly applied in the construction sector, and even in the manufacture of 

fabrics and materials. 

New processes for obtaining traditional semiconductors cheapen the current cost. In 

the short term ionic liquids will make the production of photovoltaic panels built with 

traditional semiconductors, Si, Ge, more feasible, but with much cheaper manufacturing 

processes. 

Ionic liquids, organic composites, organic-inorganic composites, nanocrystal semi-con-

ductors such as CdSe or CdTe or inorganic hetero-junctions: solar cells made integrally 

with two different inorganic nanocrystals, CdTe and CdSe, stand out as future lines of 

developments in solar photovoltaic energy.

Wind energy: advances in R + D + i in wind farms should focus on both the physical 

components in control systems and the need to make this technology more manageable 

for it to better adapt to the electrical system. Among the specific aspects which should 

be innovated, we should mention: three-bladed wind turbines, with direct drive, varia-
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ble-speed operation, individual pitch control for each blade, start-up at low speeds, etc. 

Another aspect to be considered concerns large power wind turbines suitable for areas 

that have less wind potential, and another field of great technological development would 

be off-shore wind farms, which could share their infrastructures with tidal power. 

Biomass: innovation efforts in this renewable source should focus on developing specific 

crops, densification systems for lignocellulosic biomass, transport logistics, specialised 

agricultural machinery and technologies suitable for harvesting them (energy crops, agri-

cultural residues, forest residues, etc.) and in energy conversion systems. Within the lat-

ter, gasification and pyrolisis technology should also be properly developed, together with 

gas cleaning systems that allow the correct functioning of the installations.

Additionally, within thermal power generation, we need a significant effort in innovation to 

integrate boiler systems and biofuel storage in buildings. Another important aspect is the 

use of biomass in local hot-cold power stations, which require appropriate development 

of both the energy conversion technology with biomass as well as absorption machines of 

various sizes and end uses.  On the other hand, the co-firing of biomass with other fuels 

(for example coal), requires the adaptation and development of new technology.

Biogas: a significant effort is needed to develop anaerobic digestion technology, as well 

as control processes to enable the use of a large number of residues, boosting the emer-

gence of co-digestion systems. 

Biofuels: innovation efforts should focus on the development of second-generation tech-

nologies, thus providing a more extensive and indiscriminate use of biomass to produce 

biofuels, a lower production cost and a more positive energy-environmental balance than 

we have today. 

Geothermal: the future development of this technology will be through lower costs of 

drilling with new drilling techniques. Among the options being considered, Hot Dry Rock 

(HDR) with an injection of n-pentane pressure is considered the most suitable. 

Energy from the sea: there are different types of energy exploitations under this con-

cept; tidal energy or changes in the level of the tides, marine current energy, wave energy 

on the sea surface or from those crashing against the shore, osmotic power through sa-

linity differences and Ocean Thermal Energy Conversion (OTEC) using the Rankine cycle. 

The technological development of machines must go through the process of adapting 

the wave period to the optimal optimisation of the machine. 
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Combinations among the different technologies: the need to produce cleaner elec-

tricity has encouraged the investigation of combinations of natural gas with biomass, 

which reduces the risk of dependency and fuel supply.

The flexibility of renewable energy installations allows for virtually any association 

amongst themselves,  for producing electricity (wind power - solar photovoltaic, bio-

gas - hydroelectric, etc), thermal (solar thermal - biomass, etc.) and even mixed 

thermal-electric generation (Stirling motors with Photovoltaic tracking, etc) or hot - 

cold (solar thermal systems with absorption machines, combinations with geothermic 

exploitations such as cold sources in absorption machines, reducing consumption).

Energy networks: the network concept evolves towards a system that integrates and 

manages generation distributed throughout the territory, with new storage technolo-

gies and new energy vectors.  Technologies for self-management and self-production 

of demand will become the basis of the supply system and will mean a radically di-

fferent concept in the management and interconnection of the energy flow networks. 

Each centre will have the ability to self-manage demand and cover with new techno-

logies and accumulation systems.

Together with generation using renewable sources, resolving storage and transport 

of energy will become a critical point. In this regard, it is necessary to point out the 

advances in new technologies for storage and transport of hydrogen, which will act as 

a vector for the introduction of renewable energy in the energy system, by eliminating 

the intermittent nature inherent to these resources. At the same time, the develop-

ment of emerging renewable energies will mean new opportunities for the generation 

of hydrogen, reaching high volumes of production.

Energy systems and technologies based on hydrogen and fuel cells will become com-

mon in applications for transport, stationary systems as well as portable applications. 

Hydrogen will store and transport the energy that has been previously produced in 

the consumption points, to later recover their energy content efficiently by using fuel 

cells. In this way, demands for electricity, heat and cold in different activity sectors of 

the activity will be met in an efficient, safe and clean manner.

The different alternatives for hydrogen production from renewable sources will be as 

follows: solar thermal energy will allow high temperatures and high production effi-

ciency to be reached; photolysis based applications, using solar energy to separate 

water directly through photovoltaic cells, like current panels today are used to ge-
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producción; aplicaciones basadas en la fotólisis, utilizando la energía solar para disociar el 
agua directamente mediante células fotovoltaicas, al igual que hoy día los paneles actuales 
se usan para generar electricidad; producción de hidrógeno mediante energía eólica, gasifi-
cación de biomasa, o tecnologías basadas en el uso de los biocarburantes, etc.

Esto requerirá un importante trabajo en I+D+i, dirigido a conseguir mayor eficiencia en la 
conversión de energías renovables, diseño de electrolizadores o el desarrollo de la electró-
nica de control, entre otros.

El desarrollo de la adecuada infraestructura para la producción, almacenamiento y distri-
bución del hidrógeno abrirá nuevos mercados a su consumo final. Las pilas de combusti-
bles habrán adaptado su tamaño en función de las distintas aplicaciones de éstas, ofre-
ciendo distintas soluciones para toda una gama de potencias. Su uso se extenderá tanto 
en aplicaciones estacionarias (agua caliente sanitaria o calefacción) como en aparatos 
portátiles.

nerate electricity, production of hydrogen from wind power, biomass gasification, or 

technologies based on the use of biofuels, etc.

This will require significant work in R+D+i, aimed at obtaining greater efficiency in the 

conversion of renewable energies, in the design of electrolyzers or in the development 

of control electronics, among others.

The development of a proper infrastructure to produce, store and distribute hydrogen 

will open up new markets for its final consumption. Fuel cells will have changed their 

size according to their different applications, offering different solutions for a complete 

range of powers. Their use will extend to not only stationary applications (hot water 

or heating) but also for portable devices.
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Pero será la aplicación en el transporte lo que supondrá el mayor impacto en la demanda de 
hidrógeno. Una adecuada red de estaciones de llenado y el desarrollo de las pilas de com-
bustible, junto con la aplicación de soluciones para el almacenamiento del combustible en 
el vehículo, impulsarán la elevada penetración de su uso en la automoción. Otros sectores 
como el marítimo o la aeronáutica se beneficiarán de estos desarrollos.

En resumen, la prospección tecnológica, como herramienta indispensable para la articu-
lación de medidas de acción, muestra todo un nuevo universo de activos de futuro en la 
eficiencia en el uso de la energía y en el empuje necesario en el campo de las tecnologías 
renovables.

A continuación se indican las tendencias de referencia positiva para cada uno de los secto-
res principales de actuación de la política energética y otras políticas transversales, tanto 
en lo que se refiere al proceso de innovación tecnológica como a las características que se 
demandan a esa tecnología en la aplicación del nuevo modelo energético:

But the application in transport will be what will have the greatest impact on hydrogen 

demand. A proper fuelling network and development of fuel cells, along with the im-

plementation of solutions to store fuel in the vehicle, will boost a high penetration of 

its use in the automotive industry. Other sectors such as maritime or aeronautical will 

benefit from these developments.

In short, technological foresight, as an indispensable tool for joint action measures, 

shows a whole new universe of future assets in the efficiency of energy use and the 

necessary push in the field of renewable technologies.

Below is a table for the positive reference trends for each of the main activity sectors of 

energy policy and other transversal policies, whether regarding the process of techno-

logical innovation such as the features that are demanded from this technology in the 

implementation of the new energy model:
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Transporte

•	 Prevalencia	del	transporte	colectivo.

•	 Ligero.

•	 Nuevos	materiales.

•	 Vehículos	de	alta	eficiencia.

•	 Potenciación	del	ferrocarril	para	las	mercancías.

•	 Tecnologías	de	emisiones	de	carbono	cero	en	el	transporte	terrestre.	Hidrógeno	(pilas	de	combustible).	
Biocarburantes.

Edificios

•	 Edificios	de	alta	eficiencia	energética	(máxima	calificación).

•	 Autosuficiencia	energética	mediante	aprovechamiento	de	recursos	renovables.

•	 Uso	mayoritario	de	TIC.

•	 Empleo	de	pilas	de	combustible.

•	 Gestión	energética	individualizada.

•	 Sistemas	de	almacenamiento.

Movilidad
•	 Disminución	del	número	de	desplazamientos	diarios	(trabajo,	educación,	etc).

•	 Nueva	estructura	de	las	ciudades	basada	en	un	diseño	a	menor	escala	según	perfiles	de	actividad	diaria	(trabajo,	
estudio,	ocio,	consumo…).

Producción

•	 Tecnologías	más	eficientes	y	mayor	capacidad	de	gestión	individualizada.

•	 Uso	mayoritario	de	TIC.

•	 Formación	en	cuanto	al	uso	energético	para	la	adecuada	toma	de	decisiones.

•	 Internalización	de	los	costes	energéticos.

•	 Aprovechamiento	máximo	de	recursos	renovables.

Agricultura

•	 Uso	de	maquinaria	y	de	sistemas	de	regadío	eficientes.

•	 Uso	de	energías	renovables	distribuidas	de	pequeña	potencia.

•	 Uso	de	biocarburantes.

•	 Reducción	en	el	uso	de	fertilizantes	y	fitosanitarios.

•	 Expansión	de	nuevos	sistemas	agrarios	energéticamente	más	eficientes.

•	 Adecuación	de	las	estructuras	de	las	explotaciones.

•	 Introducción	de	criterios	de	eficiencia	energética	en	el	diseño	y	construcción	de	instalaciones	ganaderas.

Generación eléctrica

•	 Protagonismo	de	las	fuentes	de	energías	renovables.

•	 Hidrógeno	y	nuevos	fluidos	energéticos.

•	 Sistemas	distribuidos	de	generación.

•	 Almacenamiento	distribuido	e	interconectado.

Redes energéticas

•	 Nuevas	redes	de	interconexión	entre	centros	distribuidos.

•	 Redes	de	energía	térmica	(frío-calor).

•	 Redes	de	hidrógeno.

CUADRO 2

Tendencias de referencia 
positiva por sectores de 
actuación de la política 
energéticaTransport

Prevalence of collective transport.

Light.

New materials.

Highly efficient vehicles.

Promotion of the railway for freight.

Zero carbon emission technologies for land transport. Hydrogen (fuel cells). Biofuels.

Buildings

Energy efficient buildings (highest rating).

Energy self-sufficiency using renewable resources.

Majority use of ICT.

Use of fuel cells.

Individual energy management.

Storage systems.

Mobility

Reduction of daily journeys (work, school, etc.).

New structure for towns based on a smaller scale design according to daily activity (work, study, 
leisure, consumption...).

Production

More efficient technologies with a greater ability for individual management.

Majority use of ICT.

Training in energy use to be able to make proper decisions.

Internalisation of energy costs.

Maximum use of renewable resources.

Agriculture

Use of efficient machinery and efficient irrigation systems.

Use of distributed low power renewable energy.

Use of biofuels.

Reduction in the use of fertilisers and pesticides.

Expansion of new more energy efficient agricultural systems. 

Adequacy of the structures to the exploitations.

Introduction of energy efficient criteria in the design and construction of livestock facilities.

Electricity generation

Prominence of renewable energy sources.

Hydrogen and new energy fluids.

Distributed generation systems.

Distributed and interconnected storage.

Energy networks

New interconnection networks between the distributed centres.

Thermal energy networks (hot-cold).

H2 networks.

Chart 2
Positive reference trends 
by activity sectors of 
energy policy
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The Autonomous Community’s energy policy has been created in agreement with the 

principles and criteria of European and national policies; promoting the diversifi cation of 

safe energy sources with low carbon emissions, the decentralisation of production and 

greater energy effi ciency.

In 2001 the wording for the Andalusian Energy Plan 2003-2006 (PLEAN 2003-2006) was 

agreed, which closed a cycle in which, undoubtedly, energy planning and the very crea-

tion of the Andalusian energy system achieved the rank that corresponds to an advanced 

society.

The PLEAN 2003-2006, besides from having just energy targets, was the fi rst document 

to integrate energy policy with other horizontal policies of the Andalusian Regional Go-

vernment, and also the fi rst of its kind to be agreed under the Social Partnership agree-

ments, specifi cally in the 5th Social Partnership Agreement, approved by the Governing 

Council and signed between the Andalusian Regional Government, the Andalusian Busi-

ness Confederation and the Trade Unions.  

Viewed from a broad perspective, the PLEAN 2003-2006 was a step that was necessary to 

take, ambitious in its approach, especially if one considers that in its planning there was 

no steady remuneration framework for the kWh produced under a special regime (coge-

neration and renewables).  Only wind power had a premium which made it profi table to 

promote projects. 

Among the events that occurred whilst the PLEAN 2003-2006 was valid, the consolidation 

of a remuneration framework for both investment and production of renewable techno-

logies, the regulatory development derived from basic energy legislation and the strong 

growth in energy demand in Andalusia is highlighted.

Among the Plan’s achievements the signifi cant advances in our knowledge of the energy 

situation in Andalusia stand out, having achieved electric self-generation and without 

doubt, opening up the way for the widespread implementation of technologies to harness 

renewable resources in the autonomous region, which has allowed aspects that are re-

levant to decision-making in public policy to be seen. With respect to energy saving, in 

The trajectory of the Andalusian 
Energy Policy: 2003-2006 PLEAN 
balance
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2006, the growing trend for primary energy consumption was reduced for the first time 

until reaching 1.7%, although the significant economic development in Andalusia over 

these years has made the savings to be less than those expected.

One of the strategic objectives of PLEAN 2003-2006 was the creation of the Andalusian 

Energy Agency. This public entity assigned to the Ministry of Innovation, Science and En-

terprise was launched in 2005 and since then has carried out the duties entrusted to it by 

Law 4/2003.  The constitution of the Agency has strengthened and centralised the various 

actions in energy matters that are developed in the Community, significantly increasing 

the resources allocated to it. Amongst its duties are managing financial incentives to pro-

mote renewable energy, energy savings and efficiency, development of infrastructures, as 

well as the promotion of an energy policy in the Community.

Another of the commitments acquired in the PLEAN was the enactment of the Law to 

Promote Renewable Energy and Energy Savings and Efficiency in Andalusia. In 2006 the 

Governing Council approved its Draft bill, the stage prior to its final approval by the full 

Andalusian Parliament in March 2007. This law places the Autonomous Community of 

Andalusia at the forefront of Spain in the regulation of Renewable Energy. It sets out a 

primacy in renewable sources over all other sources and regulates energy savings and 

efficiency starting with the mandate that gives public authorities the necessary legal ins-

truments for its promotion. As its final aim, the Law achieves a sustainable and quality 

energy system for Andalusia.

Together with the aforementioned, to comply with the objectives listed in PLEAN 2003-

2006, a framework of financial incentives was set up. During the first two years that the 

Plan was in force, there were four incentive orders on energy matters4; which regulated 

the granting of incentives to promote the use of renewable resources and technologies, 

savings and improving energy efficiency in consumer sectors, as well as distributed gene-

ration in the Autonomous Community of Andalusia.

The approval in 2005 of the Order of 18th July meant there was an advance by joining the 

four previous Orders into one sole Order. Among the main new features of this Order we 

should highlight the discount in interest rates from bank loans as an incentive, as well as 

direct incentives with non-refundable funding, the introduction of electronic processing, 

the expansion of potential beneficiaries and the scope of projects provided with incen-

tives, projects incorporating biomass logistic supply and a wide range of incentives for 

energy savings and efficiency.

  4  Order of 21st January 2000, Order of 22nd June 2001, Order of 24th January 2003 and Order of 31st July 2003.

The PLEAN 2003-2006
made significant advances

possible for the
improvement and 

sustainability 
of the Andalusian

energy system



T
H

E
 T

R
A
JE

C
TO

R
Y
 O

F 
T
H

E
 A

N
D

A
LU

S
IA

N
 E

N
E
R
G

Y
 P

O
LI

C
Y:

 2
0
0
3
-2

0
0
6
 P

LE
A
N

 B
A
LA

N
C
E

35
Chart 3
Projects provided with 
incentives through the 
Order of 18th July 

During these years, the number of projects with incentives has doubled relating to the 

previous calls for orders for aid in energy matters, with a total of 9,821 approved projects, 

since its publication until 31st December 2006. 

TYPE OF PROJECT NUMBER IMPORTANCE INVESTMENT (€) INCENTIVE AVERAGE 
%

1 ENERGY SAVINGS AND EFFICIENCY 412 4.2% 109,695,065 16,263,856 14.8

2 ELECTRICITY PRODUCTION UNDER 
SPECIAL REGIME 23 0.2% 36,490,618 11,384,628 31.2

3 RENEWABLE ENERGY 9,141 93.1% 44,323,674 15,737,578 35.5

4 BIOFUEL PRODUCTION AND 
PREPARATION OF SOLID FUELS 15 0.2% 280,699,896 16,315,405 5.8

5 BIOMASS LOGISTICS PROJECTS 14 0.1% 6,226,306 2,449,204 39.3

6 ENERGY TRANSPORT AND 
DISTRIBUTION 111 1.1% 25,931,913 7,874,360 30.4

7 AUDITS, FEASIBILITY STUDIES AND  
INFORMATIVE ACTIONS 105 1.1% 8,149,134 3,255,738 40.0

TOTAL 9,821 100% 511,516,606 73,280,768 14.3

The financial amount for the incentives reached 73.3 M€, of which 22.3% was aimed at 

projects to produce biofuels and prepare fuels derived from biomass, 22.2% to energy sa-

vings and efficiency and 21.5% to renewable energy. Electricity production under special 

regime took 15.5% of the total, with the rest being destined to incentives for transport 

and energy distribution projects, energy audits and feasibility studies and biomass logis-

tics projects.

With regards to the energy situation analysis during PLEAN 2003-2006, the evolution 

of primary energy consumption in Andalusia stands out, which increased by 27.5%, four 

percentage points above the expected trend scenario. This difference is accentuated com-

paring it with the reference Plan, the savings scenario, where growths of 18.5% were 

suggested, 9 points below the actual evolution of the planning period. 

However in 2006 the growth of primary energy consumption has been 1%, breaking the 

upward trend of the previous years when the average annual growth was 4.8%. 
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centivables, incorporando proyectos de logística de abastecimiento de biomasa y un amplio 
abanico de líneas de incentivos al ahorro y la eficiencia energética.

En estos años, se ha doblado el número de proyectos incentivados en relación a las ante-
riores convocatorias de órdenes de ayudas en materia energética, con un total de 9.821 
proyectos aprobados, desde su publicación hasta el 31 de diciembre de 2006.

Clase de proyecto Número Peso Inversión (€) Incentivo (€) % Medio

1 Ahorro y eficiencia energética 412 4.2% 109.695.065 16.263.856 14,8

2 Producción eléctrica en régimen especial 23 0.2% 36.490.618 11.384.628 31,2

3 Energías renovables 9.141 93,1% 44.323.674 15.737.578 35,5

4 Producción biocombustibles y preparación de 
combustibles sólidos 15 0,2% 280.699.896 16.315.405 5,8

5 Proyectos de logística de biomasa 14 0,1% 6.226.306 2.449.204 39,3

6 Transporte y distribución de energía 111 1,1% 25.931.913 7.874.360 30,4

7 Auditorías, estudios de viabilidad y acc. 
Divulgativas 105 1,1% 8.149.134 3.255.738 40,0

Total 9.821 100% 511.516.606 73.280.768 14,3

La cuantía económica de los incentivos alcanzó los 73,3 M€, de los que el 22,3% se destinó 
a proyectos de producción de biocombustibles y preparación de combustibles derivados 
de la biomasa, el 22,2% a ahorro y eficiencia energética y el 21,5% a energías renovables. 
La producción eléctrica en régimen especial copó el 15,5 % del total, destinándose el resto 
de incentivos a proyectos de transporte y distribución de energía, auditorías energéticas y 
estudios de viabilidad y a proyectos de logística de biomasa.

En cuanto al análisis de la coyuntura energética en el transcurso del PLEAN 2003-2006, 
destaca la evolución del consumo de energía primaria en Andalucía, que aumentó un 27,5%, 
cuatro puntos porcentuales por encima del escenario tendencial previsto. Esta diferencia se 
acentúa comparándola con el escenario de referencia del Plan, escenario de ahorro, donde 
se planteaban crecimientos del 18,5%, 9 puntos por debajo de la evolución real del periodo 
de planificación.

Sin embargo, en el año 2006 el crecimiento del consumo de energía primaria fue del 1%, 
rompiéndose la tendencia alcista de años anteriores cuando el crecimiento medio anual 
estaba en el 4,8%.

CUADRO 3

Proyectos incentivados 
mediante la Orden de 18 
de Julio
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GRÁFICO 5

Evolución del consumo de 
energía primaria entre  

2000 y 2006

UNIDAD: 
ktep. 

FUENTE: 
Agencia Andaluza de la Energía.
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Asimismo, la reducción del consumo de energía final5 observada en 2006 ha corregido en 
parte la tendencia divergente de años anteriores respecto a los escenarios de referencia, 
situándose al final del período un 1,4% por encima de la demanda prevista para este año 
en el escenario tendencial, con un incremento acumulado del 22,7% y una tasa media de 
variación anual del 3,5%.

 

5 Para el cálculo de la evolución del consumo de energía final en los dos escenarios propuestos en el Plan Energético de Andalucía 2003-2006 
se incluyeron los consumos propios del sector energético. Según la nueva metodología adoptada, estos consumos no se contabilizan dentro de 
la demanda final, por lo que las cifras reales de consumo final no los incluyen.

La revisión de los datos correspondientes a la demanda de querosenos en Andalucía, derivada de la información facilitada por las fuentes consul-
tadas (CLH y Petresa), modifican el balance energético recogido en el Plan Energético de Andalucía para el año 2000, por lo que los consumos 
de energía primaria y final en el escenario real difieren del recogido en los escenarios tendencial y de ahorro para ese año.

2000 2001 2002 2003 2004 2005 2006

Tendencial

Ahorro

Real

11.300
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14.500

15.300

11.569,3 11.955,8 12.354,4 12.766,3 13.192,0 13.631,8

11.569,3 11.887,1 12.213,6 12.549,2 12.893,9 13.248,1

11.631,3 12.178,0 12.325,5 13.463,4 13.925,6 14.525,1

14.086,3

13.612,0

14.276,5

GRÁFICO 6

Evolución del consumo de 
energía final entre  

2000 y 2006

UNIDAD: 
ktep. 

FUENTE: 
Agencia Andaluza de la Energía.

Likewise, the reduction in final energy5 consumption seen in 2006 has partly corrected the 

divergent trend of the previous years with respect to the reference trend, placing it at the 

end of the period at 1.4% above the anticipated demand for that year in the trend scena-

rio, with an accumulated increase of 22.7% and an average annual variation rate of 3.5%.

  5 To calculate the evolution of the final energy consumption in the two scenarios proposed in the Andalusian Energy Plan 2003-2006 

the own consumptions of the energy sector were included. According to the new adopted methodology, these consumptions are not 

accounted for in the final demand, and therefore the real final consumption data does not show them. 

 The review of the data corresponding to kerosene demand in Andalusia which comes from information provided by the sources 

consulted (CLH and Petresa) change the energy balance listed in the Andalusian Energy Plan for the year 2000, so that primary and 

final energy consumptions in the real scenario differ from those collected for trend and savings scenarios for that year.

Trend

Savings

Real

Trend

Savings

Real

UNIT: Ktoe

SOURCE: 
Andalusian Energy Agency

Graph 5
Evolution of primary 
energy consumption 

between
 2000 and 2006

UNIT: Ktoe

SOURCE: 
Andalusian Energy Agency

Graph 6
Evolution of final

energy consumption 
between

 2000 and 2006
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La presión ejercida por el creciente consumo de energía se ve reflejada en la intensidad ener-
gética primaria6, definida como el cociente entre el consumo de energía en un territorio y su 
Producto Interior Bruto. Este indicador, medida de la eficiencia en el uso de la energía para la 
producción de los bienes y servicios necesarios en el proceso de desarrollo de un país o región, 
presenta una evolución creciente en la Comunidad andaluza, igual que a nivel nacional. En el 
conjunto de la Unión Europea este indicador se ha reducido un 1% medio anual.

Para la consecución del objetivo marco que formuló el PLEAN, conseguir un sistema energé-
tico andaluz: suficiente, eficiente, racional, renovable, respetuoso con el medio ambiente y 
diversificado, el Plan estructuró las actuaciones en cuatro grandes apartados: fomento de las 
energías renovables, ahorro y eficiencia energética, infraestructura de generación, transporte 
y distribución de energía eléctrica, e infraestructuras de transporte y distribución gasista.

6 La intensidad energética puede venir referida a energía primaria, intensidad energética primaria, o a energía final, denominándose entonces 
intensidad energética final. A su vez se puede calcular este indicador particularizando para cada uno de los sectores de consumo: industria, 
transporte, residencial, servicios, primario y sector energético.

2000 2001 2002 2003 2004 2005 2006

80,0

100,0

120,0

140,0

160,0

180,0

1995 1996 1997 1998 1999

PIB Energía Primaria Intensidad Energética Primaria

GRÁFICO 7

Evolución de la intensidad 
energética primaria en 
Andalucía

UNIDAD: 
ktep. 

FUENTE: 
Instituto de Estadística de Andalucía y 
Agencia Andaluza de la Energía.

The pressure exerted by increasing energy consumption is reflected in primary energy 

intensity6, defined as the ratio of energy consumption in a territory and its Gross Domestic 

Product. This indicator, which is a measure of the efficiency in the use of energy to produ-

ce goods and services needed in the development process of a country or region, shows 

a growing evolution in the Andalusian Community, which is the same as nationally. In the 

European Union this indicator has been reduced to a 1% annual average.

To achieve the framework objective set out by PLEAN, to obtain an Andalusian energy 

system that is: adequate, efficient, rational, renewable, environmentally friendly and di-

versified,  the Plan structured the actions into four main sections: promotion of renewable 

energy, energy saving and efficiency, infrastructures for generation, transport and distri-

bution of electricity, and  infrastructures for gas transport and distribution.

Graph 7
Evolution of primary 
energy intensity in 
Andalusia

UNIT: Ktoe

SOURCE: 
Andalusian Statistics Institute and 
Andalusian Energy Agency 

6  Energy intensity can refer to primary energy, primary energy intensity, or final energy, then called final energy intensity. In turn 

this indicator can be calculated by distinguishing it in each of the sectors: industry, transport, residential, services, primary and the 

energy sector.

Primary  Energy IntensityPrimary EnergyGDP
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Fomento de las energías renovables

El aporte medio de las energías renovables a la estructura de energía primaria de Andalucía 
entre los años 2003 y 2006 ha sido de 960,3 ktep, un 6,5% más que el producido en el pe-
ríodo 1995-2002.

Este indicador está fuertemente influenciado por el aprovechamiento de la biomasa con fines 
energéticos, pues esta energía viene a representar en estos años un 80% del consumo total de 
energías renovables en Andalucía. Así, el calendario de lluvias y las campañas agrícolas tienen 
gran incidencia en esta aportación, siendo especialmente significativa la campaña de aceituna.

Durante el periodo de vigencia del Plan, se ha producido una exportación de biomasa a otros 
países de la Unión Europea, debido fundamentalmente a la existencia de un marco retributivo 
en España que no podía competir con los precios alcanzados para este combustible en otros 
países. Esta situación se ha corregido gracias a la aprobación del RD 661/2007 que supone un 
avance en la remuneración de las instalaciones de energía eléctrica con biomasa respecto de 
la situación anterior. Además, en 2006, la reducción de un 40% de la campaña de recogida de 
la aceituna con respecto a años anteriores ha provocado un recorte en la cantidad de biomasa 
(orujillo) utilizada con fines energéticos. Esta cuestión coyuntural ha influido en el suministro a 
las instalaciones existentes que utilizan este combustible, que ha disminuido en este periodo.

El aporte medio de las energías renovables a la estructura de energía primaria7 entre los años 
2000 y 2006 ha sido del 5,9%, porcentaje muy influenciado por el fuerte crecimiento de la de-
manda que se ha comentado anteriormente. El efecto coyuntural del descenso de biomasa en 
la campaña de la aceituna situó el aporte de energías renovables en 2006 en el 4,5%.

7 La energía primaria no incluye los usos con fines no energéticos

GRÁFICO 8

Evolución del consumo 
y porcentaje de energía 
primaria procedente de 

fuentes renovables

FUENTE: 
Agencia Andaluza de la Energía.
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Promotion of renewable energy

The average contribution of renewable energy to the primary energy structure of Andalu-

sia between 2003 and 2006 has been 6.5% more (960.3 ktoe) than that produced in the 

period 1995-2002.

This indicator is strongly influenced with biomass exploitation for energy purposes, which 

during these years represents approximately 80% of the total consumption of renewable 

energy in Andalusia. Thus, the timing of rainfall and agricultural seasons has a major im-

pact in this contribution, with the olive season being especially significant.

During the term of the plan, a biomass export to other European Union countries has 

occurred, mainly due to the existence of a remuneration framework in Spain which could 

not compete with the prices achieved for this fuel in other countries.  This situation has 

been corrected due to the approval of RD 661/2007 which is an improvement in the re-

muneration to biomass electricity facilities with respect to the previous situation.  Further-

more, the reduction in 2006 of 40% in the olive season when compared to previous years 

has caused a cut in the quantity of biomass (olive marc) used for energy purposes. This 

current question has influenced in the supply to existing installations that use this fuel, 

which has been reduced during this period.

The average contribution of renewable energy to the primary energy structure7 between 

2000 and 2006 has been 5.9%, a rate that has been greatly influenced by the aforemen-

tioned strong growth in demand. The current effect of the decrease of biomass in the olive 

campaign placed renewable energy in 2006 at 4.5%.

SOURCE: 
Andalusian Energy Agency

Graph 8
Evolution of consumption 

and the percentage of 
primary energy from 

renewable sources 

7 Primary energy does not include uses that are not for energy purposes

PE renewable energies/PEPE renewable energies

ktoe
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En el siguiente cuadro se resume el grado de cumplimiento de los objetivos que se establecieron 
al inicio del período de planificación y los valores paramétricos en Andalucía, es decir, potencia 
instalada en cada una de las tecnologías renovables, excepto en biomasa térmica y biocarburan-
tes, que se miden en términos de energía, y en energía solar térmica (medida en m2 instalados).

Energías renovables por tecnologías 2000 2003 2006
Objetivo 
PLEAN

Grado de 
cumplimiento 
de objetivo 2007( e)

Hidráulica régimen 
especial MW 83,2	(a) 101,7 129,8 107,2	(a) 121,1% 129,8

Hidráulica régimen 
ordinario MW 474,7 464,2 464,2 (b) (b) 464,2

Eólica MW 147,3 234,1 607,9 2.700,00 22,5% 1.600,0

Solar fotovoltaica aislada (c) kWp 3.391,70 4.554,30 5.779 6.076,30 95,1% 6.400,0

Solar fotovoltaica 
conectada kWp 245,7 3.593,40 15.425,00 4.423,70 348,7% 50.000,0

Solar térmica m2 130.552 223.696 347.182 411.552 84,4% 380.000,0

Solar termoeléctrica MW 0 0 11 100 11,0% 11,0

Biomasa uso térmico ktep 638,7 578,1 367,5 643 57,2% 600,0

Biomasa generación 
eléctrica MW 51,3 114 164,6 164 100,4% 181,0

Biocarburantes consumo ktep 0 21 36,1 90 40,1% 50,0

Por tecnologías, el cumplimiento de objetivos en cuanto al aporte de las energías renovables a la 
estructura de energía primaria de Andalucía ha sido muy satisfactorio en el caso de la biomasa 
para generación eléctrica –donde se ha superado el objetivo marcado-, hidráulica en régimen 
especial –con un 121,1% de grado de cumplimiento- y para la energía solar fotovoltaica. En este 
último caso, el grado de cumplimiento se ha situado en el 201,9%, siguiendo una tendencia de 
crecimiento exponencial, cuadruplicando casi el objetivo en el caso de instalaciones fotovoltai-
cas conectadas a red, y cubriéndose en un 95% el de instalaciones fotovoltaicas aisladas.

Andalucía es la primera comunidad autónoma en instalaciones de energía solar térmica de 
baja temperatura, habiéndose instalado 216.630 m2 desde el año 2000, lo que ha supuesto 
un acumulado en 2006 de 347.182 m2, con un grado de cumplimiento del objetivo del PLEAN 
próximo al 85%.

En cuanto a la tecnología termosolar, la única central puesta en marcha en Europa está en 
Andalucía. En 2004 se establece el régimen retributivo favorable para este tipo de tecno-
logía, aunque el periodo de desarrollo tecnológico y de construcción de la plantas es más 

CUADRO 4

Valores paramétricos de las 
instalaciones de energías 
renovables en Andalucía

(a) Ajustes de potencia posteriores a la 
publicación del PLEAN han dado lugar 
a un cambio en la situación a 31-12-
2000, pasando de 78 MW a 83,2 MW. 
Teniendo en cuenta que el objetivo es 
incrementar la potencia instalada en 24 
MW en el horizonte del año 2006, se 
han modificado las cantidades absolutas 
para ese año y los objetivos intermedios.

(b) El PLEAN no recoge un objetivo 
específico para hidráulica en régimen 
ordinario; sin embargo, la energía 
aportada por ésta si imputa en el 
cómputo global del consumo de 
energía primaria procedente de fuentes 
renovables. No incluye el bombeo.

(c) Incluye mixtas y microeólica.

(e) Estimación.

FUENTE: 
Agencia Andaluza de la Energía.

The following chart summarizes the degree of compliance of the targets set at the begin-

ning of the planning period and the parametric values   in Andalusia, ie, installed capacity 

in each of the renewable technologies, except in thermal biomass and biofuels, which are 

measured in terms of energy, and solar thermal energy (measured in m2 installed). 

By technologies, the compliance of objectives regarding the contribution of renewable 

energy to the primary energy structure of Andalusia has been very successful in the case 

of biomass for electricity generation - which has exceeded the target set-, hydraulic under 

special regime -with a 121.1% degree of compliance-and for solar photovoltaic energy. 

In the latter case, the degree of compliance has been placed at 201.9%, following an 

exponential growth trend, nearly quadrupling the target in the case of photovoltaic ins-

tallations connected to the network, and covering 95% of those of isolated photovoltaic 

installations.

Andalusia is the leading autonomous community for low temperature solar thermal ener-

gy, with 216,630 m2 being installed since 2000, which has meant a total of 347,182 m2 by 

2006, with a compliance degree of the PLEAN objective of near to 85%.

With regards to thermosolar technology, the only power station that has been set up in 

Europe is in Andalusia. A good remuneration regime for this type of technology was set up 

in 2004, although the period of technological development and the building of the power 

Renewable energy by technologies 2000 2003 2006 PLEAN 
Objectives

Degree of 
compliance 

of the 
targets / 
objetives 

2007( d)

Hydraulic special regime MW 83.2 (a) 101.7 129.8 107.2 (a) 121.10% 129.8

Hydraulic ordinary regime MW 474.7 464.2 464.2 (b) (b) 464.2

Wind power MW 147.3 234.1 607.9 2,700.00 22.50% 1,600.0

Isolated solar photovoltaic (c) kWp 3,391.70 4,554.30 5,779 6,076.30 95.10% 6,400.0

Connected solar photovoltaic kWp 245.7 3,593.40 15,425.00 4,423.70 348.70% 50,000.0

Thermal solar m2 130,552 223,696 347,182 411,552 84.40% 380,000.0

Solar thermoelectric MW 0 0 11 100 11.00% 11.0

Biomass thermal use ktoe 638.7 578.1 367.5 643 57.20% 600.0

Biomass for electricity generation MW 51.3 114 164.6 164 100.40% 181.0

Biofuels consumption ktoe 0 21 36.1 90 40.10% 50.0

Chart 4
Parametric values of 
the renewable energy 
installations in Andalusia

(a) Power adjustments after the 
publication of the PLEAN have caused a 
change in the situation to 31-12-2000, 
going from 78MW to 83.2MW. Taking 
into account that the aim is to increase 
the power installed in 24MW for scope 
of 2006, the absolute quantities for that 
year have been changed together with 
the intermediate objectives.
(b) The PLEAN does not cover a specific 
target for hydraulic power under the 
ordinary regime; however, the energy 
provided from it is added to the 
overall calculation of primary energy 
consumption from renewable sources. 
Does not include pumping.
(c) Includes mixed and micro wind 
power.
(d) Estimate.

SOURCE: 
Andalusian Energy Agency 
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plants is wider. There are currently 11 MW in operation, approximately 190 MW in cons-

truction and a significant number of power plants planned, which makes Andalusia one of 

the main reference points for this technology in the world.

The biofuel sector in Andalusia is presently in a process of accelerated growth. In 2006 

biofuel consumption rose to 36.1 ktoe, compared to the 90 ktoe proposed in the PLEAN 

for that year. However it is a sector on the increase as there is already a plant in opera-

tion, six plants in production and started up for pure biofuels and additives and another 

20 plants in construction or under project development, which would mean a production 

of more than 3 million toe/year.

With regard to biomass, fuel transfer available at the end of the period from thermal uses 

to power generation plants, which as has been pointed out have exceeded targets listed in 

the energy plan-, and the export of biomass in recent years to other European countries, 

has meant that the consumption target for thermal use has been covered by 57.2%.

In wind power, after the final resolution of all ZEDEs (Special Evacuation Areas) in 2004, 

actions among all agents involved were coordinated so as to obtain maximum MW from 

wind farms installed in the shortest period possible. Currently, there is authorisation to 

connect a total of 3500 MW to the transport network, which means a total guarantee for 

their installation. Of these, nearly 1,000 MW are already in operation, another 2,000 MW 

in a very advanced building stage and 500 MW under development. The remainder until 

the global  target planned in PLEAN (4,000 MW) has been reached will be the subject of 

a tender offer  for connection points.

In Chart 4’s last column, we see an estimate at the end of year 2007 with the parametric 

values of the different renewable energies. With this column we hope to highlight the ad-

vanced stage of development through which installation of such technologies in Andalusia 

have taken place, gradually approaching the compliance of the objectives set, which have 

suffered a temporary displacement due to various factors mentioned above, and which 

predict a substantial change in the contribution of renewable sources within the autono-

mous community.

Forecasts suggest that wind power could increase by 163% compared to the end of 2006, 

with the commissioning of 1,000 MW in 2007 from work that has been carried out over 

recent years within the procedure established by the central government, and who in this 

last year offered good prospects for the coming years, strengthening the route to effecti-

vely implement the objectives set out in the PLEAN.
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nLa aportación conjunta de toda la biomasa a la estructura de energía primaria crecería un 
68% en 2007, circunstancia motivada en gran parte por el establecimiento de un marco retri-
butivo competitivo con los precios pagados por dicho combustible en otros países, frenando 
así la exportación, y por los buenos resultados de la campaña de aceituna, que ha incremen-
tado notablemente el combustible disponible.

La solar fotovoltaica se incrementaría un 166% en función de la puesta en marcha de los 
proyectos construidos y que han obtenido la autorización administrativa en las distintas 
provincias andaluzas, a la espera de resolver su conexión definitiva a la red.

Por tanto, si se alcanzan las estimaciones anteriores, y adjudicando un número de horas de 
funcionamiento para dicho ejercicio según la puesta en marcha efectiva de los mismos, la 
aportación de las energías renovables a la estructura de energía primaria de la comunidad 
andaluza se situaría en 1.376 ktep, lo que representa un crecimiento respecto a 2006 del 
65,8% y una aportación a la matriz de energía primaria del 7,34% 8, lo que evidenciaría el 
excelente comportamiento de las distintas tecnologías renovables en el último año y el inicio 
de un cambio sustancial en la participación de estas fuentes en la cobertura de la demanda 
energética de Andalucía.

En cuanto a la energía eléctrica generada con fuentes renovables, ésta ascendería a 3.436 GWh, 
lo que representaría un 8% de la energía eléctrica total generada en la comunidad autónoma.

8 La energía primaria consumida en Andalucía (excluidos consumos no energéticos) ascendió en 2006 a 18.488,9 ktep. Según los datos reca-
bados de las distintas compañías que operan en nuestra región y suponiendo que la fuerte apuesta llevada a cabo por la Junta de Andalucía en 
políticas de ahorro y eficiencia energética da los frutos esperados, el consumo de energía primaria en 2007 estaría próximo a los 18.750 ktep, 
un 1,4% superior a la cifra de 2006.

The combined contribution of all biomass to the primary energy structure would grow by 

68% in 2007, a fact largely motivated by establishing a competitive remuneration struc-

ture which competes with the fuel prices paid by other countries, thus slowing export and 

also due to the success of the olive season, which has greatly increased the fuel available.

Solar photovoltaic would increase by 166% due to the start up of the projects built and 

that have obtained government authorisation in the different Andalusian provinces, whilst 

waiting to resolve their final connection to the network.

Therefore if the previous estimates are reached, and allocating a number of operating 

hours for this year according to their effective implementation, the contribution of re-

newable energy to the primary energy structure of the Andalusian community would be 

placed at 1,376 ktoe, which represents a growth of 65.8% compared to 2006 and a con-

tribution to the primary energy matrix of 7.34%8, which would show the excellent beha-

viour of the different renewable technologies in the past year and the start of a substan-

tial change in the participation of these sources in covering energy demand in Andalusia.

With regards to energy generated with renewable sources, this would rise to 3,436 GWh, 

which would represent 8% of the total electricity generated in the autonomous commu-

nity.

8  Primary energy used in Andalusia (excluding non energy consumptions) rose in 2006 to 18,488.9 ktoe. According to the data 

collected from the different companies that operate in our region and supposing that the strong promotion undertaken by the 

Andalusian Regional Government in energy savings and efficiency gives the expected results, the consumption of primary energy 

in 2007 will be near to 18,750 ktoe, 1.4% higher than the figure in 2006.
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Ahorro y eficiencia energética

El importante crecimiento económico que estamos viviendo en los últimos años, ha provo-
cado un aumento de la demanda de energía, influyendo, como ya se ha comentado, en el 
grado de ahorro esperado. No obstante, por primera vez, durante el año 2006 se redujo la 
tendencia de crecimiento en el consumo de energía primaria al 1% debido, en parte, a las 
medidas puestas en marcha durante los años 2005-2006 que han derivado en un ahorro para 
Andalucía de 159.146 tep/año, es decir, el consumo anual en electricidad de cerca de medio 
millón de personas. Ahorro que se ha producido sobre todo en el sector productivo.

Los nuevos instrumentos disponibles, como la Orden de Incentivos para el desarrollo energéti-
co sostenible y la reciente aprobación del Código Técnico de la Edificación y de la Ley 2/2007, 
de 27 de marzo, de fomento de las energías renovables y del ahorro y eficiencia energética de 
Andalucía, que desarrolla y amplía el alcance del certificado energético no sólo a los edificios 
sino también a las instalaciones industriales, van a suponer importantes avances en la mejora 
de la eficiencia energética en la Comunidad Autónoma en los próximos años.

La consecución efectiva de objetivos de ahorro energético tendrá que sustentarse en el 
futuro en incentivos concretos a tecnologías y procesos. Un ejemplo claro de esto ha sido el 
éxito conseguido a través de la Orden de Incentivos para el Desarrollo Sostenible de Anda-
lucía de 18 de julio de 2005, que ha incorporado como novedad las líneas de apoyo al ahorro 
energético, que han propiciado en gran medida, el ahorro antes mencionado.

Energy savings and efficiency

The significant economic growth we are experiencing in the last few years has caused 

an increase in the demand for energy, influencing, as mentioned earlier, the amount of 

savings expected. However, for the first time, during 2006 this growth trend in primary 

energy consumption was reduced to 1% partly due to the measures set up during 2005-

2006 which have meant savings in Andalusia of 159,146 toe/year, i.e., the annual elec-

tricity consumption of nearly half a million people. Savings have been produced above all 

in the production sector.

The new instruments available, such as the Order for Incentives for Sustainable Energy 

Development and the recent approval of the Technical Building Code and Law 2/2007, of 

27th March, to promote renewable energy and energy savings and efficiency in Andalusia, 

which develops and widens the scope of the energy certificate not only for buildings but 

also for industrial installations, are going to mean important advances in the improve-

ment of energy efficiency in the Autonomous Community.

Achieving effective energy savings targets will in the future have to be based on the spe-

cific incentives for technologies and processes. A clear example of this has been the suc-

cess attained through the Order for Incentives for Sustainable Development in Andalusia, 

of 18th July 2005, which has incorporated as a new support line for energy savings, which 

to a great extent has led to the aforementioned savings. 
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Infraestructura de generación, transporte y distribución de energía 
eléctrica

El PLEAN pretendía alcanzar, al menos, la autogeneración eléctrica en el año 2006, equipa-
rar los estándares de calidad de servicio en Andalucía a los del conjunto nacional y seguir 
mejorando la infraestructura de transporte y distribución eléctrica, de forma que se garanti-
zara la evacuación y el transporte de toda la electricidad generada.

Andalucía alcanzó en 2005 la autogeneración eléctrica. La mayor generación eléctrica en la 
Comunidad, derivada de la ampliación del parque generador andaluz con la puesta en funcio-
namiento de 4.790 MW de ciclo combinado a gas natural así como de nuevos parques eólicos y 
plantas de biomasa, supuso que la Comunidad Autónoma andaluza dejara de ser una región his-
tóricamente importadora de energía eléctrica para convertirse en exportadora de electricidad.

GRÁFICO 9

Evolución del grado de 
autogeneración eléctrica

FUENTE: 
Agencia Andaluza de la Energía.

2000 2001 2002 2003 2004 2005 2006

20 %

0 %

40 %

60 %

80 %

100 %

120 %

99,1%

102,6%

69,9%

68,0%

76,1%

72,8%

81,3%

Desde finales del año 2000, la potencia eléctrica instalada en Andalucía se ha duplicado, 
pasando de 5.183,3 MW a 10.805,7 MW. Este incremento ha venido de la mano de tecnolo-
gías más eficientes y con niveles de emisión muy inferiores a las del parque de generación 
eléctrica existente al inicio de dicho período.

GRÁFICO 10

Evolución de la potencia 
instalada en Andalucía 
2000-2006

FUENTE: 
Agencia Andaluza de la Energía.
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Infrastructure for the generation, transport and distribution of 
electricity

The PLEAN intended to achieve at least self-generation of electricity by 2006, put the 

standards for quality service in Andalusia at the same level as those nationally and conti-

nue improving the infrastructure for transport and distribution of electricity, so that all the 

evacuation and transport of all the electricity generated could be guaranteed.

Andalusia attained electricity self-generation in 2005. The greatest generation of electri-

city in the Community came from the enlargement of the Andalusian generating insta-

llations with the start up of 4,790 MW combined gas cycle as well as the new wind farms 

and biomass plants. This meant that the Autonomous Community of Andalusia who has 

historically been an importer of energy now became an exporter of electricity.

From the end of 2000, the electrical power installed in Andalusia has doubled, going from 

5,183.3 MW to 10,805.7 MW. This increase has come from more efficient technologies 

and lower emission levels to those of the existing electrical installations at the beginning 

of this period.

Graph 9
Evolution of the level of 
self-generated electricity

SOURCE: 
Andalusian Energy Agency 

Graph 10
Evolution of the power 
installed in Andalusia 
2000-2006

SOURCE: 
Andalusian Energy Agency 
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CUADRO 5

Datos de evolución de 
la potencia instalada en 

Andalucía

FUENTE: 
Agencia Andaluza de la Energía.

Potencia (MW) 2000 2001 2002 2003 2004 2005 2006

Régimen ordinario 4.213,7 4.218,3 5.012,3 4.940,3 7.262,3 8.493,2 8.936,2

Régimen especial 969,6 1.068,2 1.201,1 1.310,9 1.443,1 1.591,0 1.869,5

Potencia total 5.183,3 5.286,5 6.213,4 6.254,2 8.705,4 10.084,2 10.805,7

La sucesiva ampliación de la potencia instalada ha cubierto el fuerte incremento de demanda 
eléctrica en estos últimos años, consecuencia del desarrollo económico y social de Andalucía. La 
demanda final de energía eléctrica en la Comunidad Autónoma de Andalucía ha experimentado 
un continuo crecimiento aunque se ha atenuado en 2006. éste crecimiento ha sido generalizado 
en los distintos sectores de actividad hasta 2005, disminuyendo en 2006 el consumo del sector 
primario y de la industria, por este orden. En el periodo considerado, el crecimiento acumulado 
fue del 38,7%, siendo del 1,6% durante el 2006, hasta alcanzar los 35.341,6 GWh en dicho año.

Al igual que la demanda acumulada, las puntas de invierno y verano han presentado una 
tendencia fuertemente alcista en el período de vigencia del Plan.

GRÁFICO 11

Evolución del consumo final 
de energía eléctrica

Incluye autoconsumos y excluye el 
consumo del sector transformador

FUENTE: 
Agencia Andaluza de la Energía.
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GRÁFICO 12

Evolución de las puntas de 
demanda

FUENTE: 
Agencia Andaluza de la Energía y 

Endesa Distribución Eléctrica.
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The successive expansion of the power installed has covered the great increase in elec-

tricity demand over these last few years, a consequence of economic and social develo-

pment in Andalusia. The final demand for electricity in the Autonomous Community of 

Andalusia has experienced continuous growth although this lessened in 2006. This growth 

was generalised in the different activity sectors until 2005, the consumption in the pri-

mary sector and industry, in this order decreasing in 2006. During the period assessed, 

accumulated growth went from 38.7%, being 1.6% during 2006 and reaching 35,341.6 

GWh in the same year.

In the same way as for accumulated demand, peaks in winter and summer have shown a 

strong rising trend during the period the Plan has been in force.

SOURCE: 
Andalusian Energy Agency

Chart 5
Data for the evolution 

of the power installed in 
Andalusia

Power (MW) 2000 2001 2002 2003 2004 2005 2006

Ordinary regime 4,213.7 4,218.3 5,012.3 4,940.3 7,262.3 8,493.2 8,936.2

Special regime 969.6 1,068.2 1,201.1 1,310.9 1,443.1 1,591.0 1,869.5

Total power 5,183.3 5,286.5 6,213.4 6,254.2 8,705.4 10,084.2 10,805.7

It includes self consumption and 
excludes consumption in the 

transformer sector.

SOURCE: 
Andalusian Energy Agency.

Graph 11
Evolution of final electricity 

consumption 

SOURCE: 
Andalusian Energy Agency and Endesa 

Distribución Eléctrica

Graph 12
Evolution of demand peaks
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La longitud total de los circuitos de la red de transporte y distribución de más de 50 kV cre-
cieron un 7% en el periodo 2003-2006, situándose en 13.573 km. al finalizar 2006.

En la siguiente tabla se recoge los kilómetros de líneas existentes de transporte y distribu-
ción por escalones de tensión.

Tensión (kV) 2003 (km) 2006 (km)

Red de Transporte
400 1.297 1.543

220 2.615 2.644

Red de Distribución
132 2.896 2.955

66-50 5.871 6.432

Total 12.679 13.573

En el periodo de vigencia del PLEAN, la capacidad de transformación en subestaciones 
creció un 42,1%. En la siguiente tabla se recoge la potencia de transformación existente por 
niveles de tensión.

CUADRO 6

Extensión de la red eléctrica

FUENTE: 
Agencia Andaluza de la Energía y 
Endesa Distribución Eléctrica.

The total length of the transport and distribution network circuits of more than 50 kV grew 

by 7% in the period 2003-2006, reaching 13,573 km by the end of 2006.

The table below shows the kilometres of existing transport and distribution lines by vol-

tage steps.

Voltage (kW) 2003 (km) 2006 (km)

Transport Network
400 1,297 1,543

220 2,615 2,644

Distribution Network
132 2,896 2,955

66-50 5,871 6,432

TOTAL 12,679 13,573

Chart 6
Extension of the electricity 
network

SOURCE: 
Endesa Distribución Eléctrica and the 
Andalusian Energy Agency 

During the period the PLEAN was in force, the transformation capacity in substations grew 

by 42.1%.  The table below shows the existing transformation power by voltage levels.
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Potencia (MVA)

Tensión (kV) 2003 2006

400/220 6.720 9.720

400/132 180 780

AT/AT 10.607 14.249

AT/MT 10.322 14.788

Total 27.829 39.537

En el periodo 2003-2006 el número de kilómetros de líneas aéreas y subterráneas de media 
tensión aumentaron un 4,2% y un 32,3% respectivamente. En baja tensión, la extensión de 
las líneas aéreas se incrementó en un 3,4%, siendo el crecimiento de las líneas subterráneas 
del 9,2%. La potencia de los centros de transformación se incrementó un 16,0%.

La siguiente tabla recoge los valores paramétricos de la red de distribución de energía eléc-
trica de media y baja tensión.

2003 2006

Líneas aéreas de media tensión (km) 35.971 37.490

Líneas subterráneas de media tensión (km) 8.028 10.625

Líneas aéreas de baja tensión (km) 51.269 53.029

Líneas subterráneas de baja tensión (km) 13.040 14.243

Centros de transformación (nº) (1) 50.248 45.787	(2)

Potencia de los centros de transformación (MVA) (1) 13.813,2 16.021,2

Por otra parte, a raíz de las incidencias en el suministro de energía eléctrica que tuvieron 
lugar en el verano de 2004, la Junta de Andalucía creó en dicho año la Unidad de Coordina-
ción, Seguimiento y Control del Suministro de Energía Eléctrica con la finalidad de realizar el 
seguimiento continuado de los parámetros eléctricos e incidencias en el suministro.

Los indicadores de calidad de suministro, como el Tiempo de Interrupción Equivalente de la 
Potencia Instalada (TIEPI) y el Número de Interrupciones Equivalente de la Potencia Insta-
lada (NIEPI), han mejorado considerablemente en estos años y están en franco proceso de 
convergencia hacia la media nacional.

CUADRO 8

Valores paramétricos de 
la red eléctrica en media y 

baja tensión

(1) Incluye sólo centros de distribución 
con transformación MT/BT.

(2) La disminución se debe a una 
depuración de la base de datos de 

Endesa Distribución Eléctrica.

FUENTE: 
Endesa Distribución Eléctrica.

CUADRO 7

Capacidad de 
transformación de la red 

eléctrica

FUENTE: 
Agencia Andaluza de la Energía y 

Endesa Distribución Eléctrica.

During the period 2003-2006 the number of overland and underground medium voltage 

lines increased by 4.2% and 32.3% respectively. In low voltage, the stretch of overland 

lines increased by 3.4% and the underground lines increased by 9.2%. The power in the 

transformation centres increased by 16.0%.

The table below shows the parametric values of the distribution network of low and me-

dium electricity voltage.

Moreover, following incidents in electricity supply that took place in summer 2004, the 

Andalusian Regional Government that year set up the Coordination, Monitoring and Con-

trol of Electricity Supply Unit so as to continuously monitor electricity parameters and 

incidents during supply.

The quality indicators System Average Interruption Duration Index (SAIDI) and Sys-

tem Average Interruption Frequency Index (SAIFI) have improved considerably in recent 

years and are in a clear convergence process towards reaching the national average.

SOURCE: 
Endesa Distribución Eléctrica and the 

Andalusian Energy Agency

Chart 7
Transformation capacity in 

the electricity network 

2003 2006

Overhead medium voltage lines (km) 35,971 37,490

Underground medium voltage lines (km) 8,028 10,625

Overhead low voltage lines (km) 51,269 53,029

Underground low voltage lines (km) 13,040 14,243

Transformer substations (No.) (1) 50,248 45,787 (2)

Power of the transformer substations (MVA) (1) 13,813.2 16,021.2

 
(1) It only includes distribution centres 

with MV/LV transformation.
(2) The decrease is due to the cleaning 

of the Endesa Distribución Eléctrica 
database.

SOURCE:
Endesa Distribución Eléctrica.

Chart 8
Parametric values in the 

electricity network at low 
and medium voltage

Voltage (kV)
Power (MVA)

2003 2006

400/220 6,720 9,720

400/132 180 780

HV/HV 10,607 14,249

HV/MV 10,322 14,788

TOTAL 27,829 39,537
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CUADRO 9

Evolución de TIEPI en 
función de las unidades 
territoriales

FUENTE: 
Ministerio de Industria, Turismo y 
Comercio, y Endesa Distribución 
Eléctrica

CUADRO 10

Evolución de NIEPI en 
función de las unidades 
territoriales

FUENTE: 
Ministerio de Industria, Turismo y 
Comercio, y Endesa Distribución 
Eléctrica

9 Clasificación de las distintas zonas:

•	Urbana:	Municipios	con	más	de	20.000	suministros 
•	Semiurbana:	Municipios	entre	2.000	y	20.000	suministros 
•	Rural	Concentrada:	Municipios	entre	200	y	2.000	suministros 
•	Rural	Dispersa:	Municipios	con	menos	de	200	suministros

10 Los límites establecidos en el artículo 106 del RD 1955/2000, de 1 de diciembre, para el cumplimiento de la calidad zonal han sido modifica-
dos por el Real Decreto 1634/2006, de 29 de diciembre, no recogiéndose aquí los nuevos valores en vigor.

Zona9

Máximo (horas) 
(art. 106  

RD 1955/2000) España 2005 Andalucía 2005 Andalucía 2006
Variación 
Andalucía

Urbana 2 1,44 1,82 1,28 -30%

Semiurbana 4 2,30 3,06 2,05 -33%

Rural concentrada 8 3,13 5,26 4,34 -17%

Rural dispersa 12 5,01 6,72 5,72 -15%

Zona

Máximo (nºveces) 
(art.106  

RD 1955/2000)10 España 2005 Andalucía 2005 Andalucía 2006
Variación 
Andalucía

Urbana 4 1,76 2,58 1,79 -31%

Semiurbana 6 2,62 3,68 2,73 -26%

Rural concentrada 10 3,21 5,27 5,03 -5%

Rural dispersa 15 4,31 5,68 5,23 -8%

AREA 9
MAXIMUM 
(hours) 
Art. 106 

RD1955/2000)  
SPAIN 2005 ANDALUSIA 

2005
ANDALUSIA 

2006
Variation 
Andalusia

URBAN 2 1.44 1.82 1.28 -30%

SEMI-URBAN 4 2.30 3.06 2.05 -33%

CONCENTRATED RURAL 8 3.13 5.26 4.34 -17%

DISPERSED RURAL 12 5.01 6.72 5.72 -15%

AREA 
MAXIMUM 

(nº) Art. 106 
RD1955/2000)10  

SPAIN 2005 ANDALUSIA 
2005

ANDALUSIA 
2006

Variation 
Andalusia

URBAN 4 1.76 2.58 1.79 -31%

SEMI-URBAN 6 2.62 3.68 2.73 -26%

CONCENTRATED RURAL 10 3.21 5.27 5.03 -5%

DISPERSED RURAL 15 4.31 5.68 5.23 -8%

  9 Classification of the different areas:

	 	Urban: Municipalities with more than 20,000 supplies

	 	Semi-urban: Municipalities between 2,000 and 20,000 supplies

	 	Concentrated Rural: Municipalities between 200 and 2,000 supplies

 	Dispersed rural: Municipalities with less than 200 supplies

  10 The limits set out in Article 106 of the RD 1955/2000 of 1st December, to comply with zonal quality have been amended by Royal  

Decree 1634/2006, of 29th December, with the new values in force not being listed here.

Chart 9
SAIDI evolution according 
to territorial units

SOURCE: 
Ministry of Industry, Tourism and Trade 
and Endesa Distribución Eléctrica.

Chart 10
SAIFI evolution according 
to territorial units

SOURCE: 
Ministry of Industry, Tourism and Trade 
and Endesa Distribución Eléctrica.
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Infraestructuras de transporte y distribución gasista

El PLEAN marcaba como objetivo estar en disposición de suministrar gas natural al 90% 
de la población que reside en los núcleos de más de 20.000 habitantes y llegar con el gas 
natural canalizado a las ocho provincias andaluzas.

La Junta de Andalucía, consciente de las ventajas que aporta la utilización del gas natural 
tanto en los sectores finales como en la generación de electricidad, respecto a la utilización 
de otros recursos como los derivados del petróleo y el carbón, ha realizado un importante 
esfuerzo durante el período de vigencia del PLEAN, apostando por el desarrollo de la red 
de transporte y distribución de gas natural, con una visión global e integrada en sus planifi-
caciones, muy especialmente en el Plan de Ordenación del Territorio de Andalucía (POTA). 
Su principal finalidad ha sido la atención de las necesidades de los habitantes y la actividad 
de Andalucía.

Entre los años 2003 y 2006, se ha participado activamente en la planificación del sector del 
gas natural, concretamente en la revisión de la planificación aprobada en el año 2002 y en las 
propuestas elevadas al Ministerio de Industria, Turismo y Comercio para la nueva planificación 
con vigencia hasta el año 2016, en las que se han incluido estrategias de desarrollo regional 
basadas en el mismo Sistema de Ciudades contemplado en la planificación territorial.

La red de gasoductos 
está creciendo a un 
fuerte ritmo en los 

últimos años

Transport infrastructures and gas distribution

The PLEAN’s objective was to be able to supply natural gas to 90% of the population that 

live in towns with a population of more than 20,000 and to reach the eight Andalusian 

provinces with piped natural gas.

The Andalusian Regional Government, aware of the advantages provided by the use of 

natural gas not only in the final sectors but also in electricity generation, with respect to 

the use of  other resources such as derivatives from oil and coal, has made a great effort 

while the PLEAN was in force to promote the development of a natural gas transport and 

distribution network, with a global and integrated view of its plans, especially with Spatial 

Planning in the Andalusian Territory (POTA).  Its main aim has been taking care of the 

needs of people and activity in Andalusia.

Between 2003 and 2006, there has been a lot of active involvement in planning the natu-

ral gas sector, specifically in reviewing the planning approved in 2002 and the proposals 

submitted to the Ministry of Industry, Tourism and Trade for the new planning, effective 

through to 2016, in which regional development strategies based on the same Town Sys-

tem envisaged in the territorial planning have been included.

The gas pipeline
has been growing at

a fast pace over 
the last few years
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GRÁFICO 13

Nº de municipios con 
suministro de gas natural 
para uso doméstico 
comercial
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La red de gasoductos está creciendo a un fuerte ritmo en los últimos años. La longitud de la 
red de transporte se incrementó en un 73,7% en el periodo 2000-2006 y la de distribución en 
un 114,3%, provocando así que el consumo primario y final de gas natural en la Comunidad 
haya registrado una subida de un 218,5% y de un 36,0% respectivamente en el periodo con-
siderado. Este importante desarrollo ha sido en gran medida el causante de la consecución 
del objetivo de autogeneración eléctrica, en el que las centrales de ciclo combinado a gas 
natural han tenido un protagonismo indiscutible.

Los Convenios firmados entre la Junta de Andalucía y las distintas compañías gasistas han 
hecho posible que en 2006 se haya cumplido el primer objetivo. Considerando todos los 
municipios gasificados, al final del periodo, se había alcanzado el 105,9% del objetivo del 
PLEAN. Considerando sólo la población de los municipios gasificados de más de 20.000 
habitantes, a finales de 2006 la población afectada por distribución doméstico-comercial 
representaba el 98,1% del objetivo del PLEAN.

A finales del ejercicio 2006, la única provincia andaluza que no disponía de gas natural cana-
lizado era Almería. La llegada de éste requería la definición de las infraestructuras gasistas 
asociadas al proyecto internacional Medgaz entre Argelia y España, cuya fase de estudios 
de viabilidad se ha retrasado respecto a lo inicialmente previsto. Será en 2008 cuando se 
prevé que Almería quede integrada en el sistema gasista nacional con la puesta en servicio 
de los futuros gasoductos “Almería-Chinchilla” y la Conexión a Lorca.

The gas pipeline network has been growing at a vast rhythm over the last few years. The 

length of the transport network increased by 73.7% in the period for 2000-2006 and the 

distribution one by 114.3%, making primary and final consumption of natural gas in the 

Community to record a raise of 218.5% and 36.0% respectively in the period studied. 

This significant development has to a great extent been the reason for attaining the self-

generation electricity target, where the plants of combined cycles with natural gas have 

played an undisputed role.

The Agreements signed between the Andalusian Regional Government and the different 

gas companies made the first objective possible in 2006. Taking into account all the mu-

nicipalities that have gas, 105.9% of the PLEAN’s target was reached at the end of the 

period. Considering only the population of municipalities with a gas supply of more than 

20,000 inhabitants, at the end of 2006 the population affected by the domestic-commer-

cial distribution represented 98.1% of the PLEAN’s target.

At the end of 2006, the only Andalusian province that did not have a natural gas pipeline 

was Almeria. The arrival of this required the definition of the gas infrastructures asso-

ciated to the international Medgaz project between Algeria and Spain, whose phase for 

a feasibility study has been delayed to what had originally been planned. It will be 2008 

when it is thought that Almería will be integrated into the national gas system with the 

start up of the future gas pipelines  “Almería-Chinchilla” and the Link to Lorca. 

Graph 13
No. of municipalities with 
a natural gas supply for 
domestic and commercial 
use
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Situación energética de Andalucía

4.1. LA ESTRUCTURA ECONÓMICO-TERRITORIAL DE ANDALUCíA

La energía está íntimamente relacionada con las funciones económicas básicas: la produc-
ción y el consumo. Desde el punto de vista de la producción, destaca en la estructura an-
daluza el fuerte peso de los servicios y una industria de tamaño significativo, aunque con 
menor peso relativo en la economía que el correspondiente a España y a Europa.

La producción regional muestra, en conjunto, una propensión marginal creciente al consu-
mo de energía, expresada por una intensidad energética por debajo de la media nacional, 
pero con un crecimiento más elevado en los últimos años, y algo superior a la intensidad 
energética de la Europa de los veinticinco. Una estructura productiva intensiva en consumo 
de energía genera una mayor inseguridad en la estructura de costes y un mayor grado de 
vulnerabilidad de la economía ante situaciones de crisis de abastecimiento.

La vinculación entre consumo y energía se vehicula a través del incremento de la población, 
de su nivel de adquisición de bienes y servicios y de sus hábitos de movilidad cada vez más 
consuntivos en energía. El nivel de bienestar de los andaluces está siendo cada vez más 
dependiente del consumo energético, reproduciendo pautas observadas en otros países 
occidentales.

En el caso de Andalucía, al análisis de la población residente es preciso incorporar otros dos 
contingentes de gran trascendencia en el funcionamiento del sistema energético: la población 
que reside temporalmente en viviendas vacacionales y los residentes climáticos11. La incidencia 
de estos contingentes poblacionales tiene un peso creciente en la evolución de las magnitudes 
de consumo energético agregado.

Análisis de la estructura productiva

Andalucía está registrando un crecimiento económico del 3% anual en los últimos veinte 
años y del 3,6% en los años más recientes.

11 Residentes climáticos.- Contingente de población que se traslada a vivir a Andalucía durante la mayor parte del año sin que esta decisión esté 
vinculada al puesto de trabajo. Las razones son fundamentalmente climáticas y por eso se les denomina de esta forma.

El nivel de bienestar 
de los andaluces 
está siendo cada vez 
más dependiente del 
consumo energético, 
reproduciendo pautas 
observadas en otros 
países occidentales

4.1. THE ECONOMIC-TERRITORIAL STRUCTURE OF ANDALUSIA

Energy is closely related to basic economic functions: production and consumption. In the 

Andalusian structure what stands out from the production point of view is the importance 

of services and an industry that is quite large, although it is less important in the economy 

than that corresponding to Spain and Europe.

Regional production shows, as a whole, increasing marginal propensity to energy con-

sumption, expressed by an energy intensity which is below the national average, but 

higher growth in recent years, and slightly higher than the energy intensity of the Europe 

of the twenty-fi ve. An intensive production structure of energy consumption generates 

greater insecurity in the structure of costs and a greater degree of vulnerability in the 

economy when faced with supply crisis situations.

The link between consumption and energy is enshrined through an increase in population, 

their asset and services acquisition level and the mobility habits which each time use 

more and more energy. Andalusian people’s welfare levels are becoming more and more 

dependent on energy consumption, reproducing the patterns observed in other western 

countries.

In the case of Andalusia, on analysing the resident population it is necessary to incorpo-

rate another two contingents that are of great importance in the energy system’s functio-

ning: the population that lives temporarily in holiday homes and climate residents.11  The 

incidence of these population contingencies is increasingly important in the evolution of 

the consequences of aggregated energy consumption.

Analysis of the production structure

Andalusia has been recording a 3% yearly economic growth over the last 20 years and  a 

3.6% growth over the most recent ones.

   11 Climate residents.- A contingent of the population who goes to live in Andalusia during the greater part of the year without this 

reason being linked to a job. The main reasons are due to the climate and this is why they are so called.

Andalusian people’s welfare 
levels are more and more 
dependent on energy 
consumption, reproducing 
standards seen in other 
Western countries

Energy situation in Andalusia
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En este período, la renta familiar disponible ha crecido a un ritmo del 7,6% de media anual, 
de lo que se deduce que el incremento de bienes y servicios accesibles ha sido mayor que 
el crecimiento económico.

El VAB regional registra un crecimiento continuado durante ocho años con tasas superiores a la 
nacional. Más importante aún es que la productividad está mejorando con respecto a la media 
española y la productividad aparente por ocupado experimenta en 2004 un avance respecto al 
año anterior, destacando la industria como el sector más productivo de la economía andaluza.

En estas buenas cifras económicas participa la aportación de la energía, cuyo VAB creció 
en 2005 en torno al 10,0%, si bien se prevé una ralentización de este ritmo para el año 2006 
(3,5%). El consumo energético de la industria, por su parte, muestra un crecimiento modera-
do. Los sectores industriales andaluces que más energía consumen en valor monetario son: 
Productos minerales no metálicos diversos (19,9%); Metalurgia y fabricación de productos 
metálicos (19,3%) y Alimentación, bebidas y tabaco (13,7%). Los tres sectores registran un 
incremento de producción en los últimos años y representan el 43% del VAB industrial de la 
región. La buena marcha en el ritmo de producción industrial en estas ramas productivas ha 
contribuido al incremento del consumo de energía final en la industria.

El sector agrícola es la principal actividad económica en el 80% de los municipios andaluces 
en áreas rurales, ocupando el 53,3% de la superficie de Andalucía. Con un crecimiento en 
los últimos 15 años (1990-2005) del 92,11% de la producción de la rama agraria, destacan-
do la especial relevancia en estos últimos años de la agroindustria en el crecimiento de la 
economía andaluza.

La construcción sigue siendo el sector más dinámico en Andalucía, a pesar de una signifi-
cativa desaceleración de las tasas de crecimiento, cayendo desde el 9,7% en 2001 hasta el 
4,9% previsto para 2006. La incidencia energética de este crecimiento se manifiesta, princi-
palmente, en la industria auxiliar, especialmente cementeras y ladrilleras.

0
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GRÁFICO 14

Evolución del PIB

Porcentaje variaciones interanuales. 
índices de volumen encadenados 

referencia 2000

FUENTE: 
IEA; INE; Eurostat. Elaboración: 

Secretaría General de Economía. Junta 
de Andalucía.

During this period, family income has grown at an average rate of 7.6% per year, which 

means that the increase in affordable assets and services has been greater than the eco-

nomic growth.

The regional GVA shows continued growth during eight years with rates higher than the 

national ones. Even more significant is that productivity is improving when compared to 

the Spanish average and the obvious productivity per employed in 2004 experienced  an 

increase with respect to the previous year, highlighting industry as the most productive 

sector in the Andalusian economy.

In these good economic figures we also find the contribution from energy, whose GVA 

grew in 2005 around 10.0%, even though a slowdown in this rate is forecast for 2006 

(3.5%). Energy consumption from industry in turn shows a moderate growth. The Anda-

lusian industrial sectors that use the most energy in monetary value are: Different non-

metallic mineral products (19.9%), metals and manufactured metal products (19.3%) 

and food, beverages and tobacco (13.7%). The three sectors show an increase in produc-

tion over the last few years and represent 43% of the region’s industrial GVA. The success 

rate of the industrial production in these sectors has contributed to the increase in final 

energy consumption in industry.

The agricultural sector is the main economic activity in 80% of the Andalusian munici-

palities in rural areas, occupying 53.3% of the Andalusian surface area. With an increa-

se in the last 15 years (1990-2005) of 92.11% of production in the agricultural sector, 

highlighting the special relevance over these last few years of the agro-industry in the 

growth of the Andalusian economy.

The building sector continues being the most dynamic sector in Andalusia despite the 

important slow down of the growth rates, falling from 9.7% in 2001 to an anticipated 

Inter-annual percentage variations 
Chained volume index reference 

2000 

SOURCE: 
IEA; NSI; Eurostat. Created by: 
General Secretariat of Economy. 

Andalusian Regional Government

Graph 14
GDP Evolution

Andalusia
Spain
Eurozone
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El principal sector en VAB y en ocupación de activos en la región es la prestación de servi-
cios comerciales, de hostelería, personales, a las empresas y servicios públicos. Esta predo-
minancia de los servicios es propia de las economías occidentales desarrolladas y tiene una 
elevada correlación con el nivel de bienestar ligado a una alta renta per cápita.

Para la mejor comprensión de los fenómenos productivos andaluces y su relación con la 
energía, es preciso diferenciar el sector transporte del resto de los servicios y, dentro de 
éstos, singularizar el turismo como actividad exportadora y sometida a una dinámica distinta 
al resto de los servicios.

Los servicios aportan más del 50% del valor de la producción regional. Las estimaciones 
para el año 2006 apuntan a un crecimiento interanual del VAB de este sector de un 3,9%, 
manteniendo una tónica de evolución ascendente en los últimos años. En general, el sector 
servicios se está comportando de forma más favorable que en el conjunto nacional, refor-
zando el proceso de terciarización de esta economía. Los servicios, excepto transporte, 
demandan una cantidad reducida de energía en relación con el valor de su producción y la 
demanda de energía final de este sector se mueve en cifras inferiores al 10% del total de 
energía final demandada.

Los servicios asociados al turismo evolucionan con un ligero crecimiento en el valor de la 
producción. En los últimos años se aprecia una tendencia a la reducción del gasto medio 
diario en destino, de forma simultánea al incremento de pernoctaciones, lo cual redunda en 
un incremento del gasto energético por unidad de valor producido12.

Para complementar estos análisis basados en la estructura sectorial, es preciso hacer re-
ferencia particular a un fenómeno característico de la estructura económico-territorial de 
Andalucía: la importancia absoluta y relativa de la segunda residencia. Andalucía se ha espe-
cializado a lo largo de las últimas décadas en proporcionar espacios vacacionales de fuerte 
predominancia residencial. En todo el ámbito regional proliferan viviendas aisladas de utili-
zación temporal y espacios urbanizados con grandes cantidades de viviendas destinadas al 
período vacacional.

En 1991 se contabilizaban 773.792 viviendas secundarias o vacías, en el año 2001 ya se re-
gistraron 1.062.84713, y en la actualidad esta cifra habrá ascendido al millón y medio ya que 
según datos del Ministerio de Fomento se han construido en torno a 363.000 viviendas nuevas 

12 Fuente: Consejería de Turismo, Comercio y Deporte/Indicadores Turísticos/Movimiento Hotelero INE.

13 Fuente: Censo de Población y Viviendas 1991 y 2001 – INE

El crecimiento 
económico de los últimos 
años ha supuesto un 
aumento de la demanda 
energética

4.9% in 2006. The energy impact of this growth is mainly seen in the auxiliary industry, 

especially cement and brick works.

The main sector in GVA and in assets utilisation in the region is in providing commercial 

services, in the hotel industry, to individuals, to companies and public services. This pre-

dominance in services is part of western developed economies and has a high correlation 

with the welfare level linked to the high income per head.

To better understand the Andalusian production phenomena and their relationship with 

energy, we should differentiate the transport sector from the rest of services, and within 

these, single out tourism as an export activity which is submitted to different dynamics 

than the rest of services.

Services provide more than 50% of the regional production value. Estimates for 2006 

point to an inter-annual GVA growth in this sector of 3.9%, maintaining a rising evolu-

tion trend during the last few years. Generally, the services sector is performing more 

favourably than in the nation as a whole, strengthening the process of outsourcing in this 

economy. Services, except transport, demand a reduced amount of energy compared to 

its production value and the demand for final energy in this sector amounts to about 10% 

of the total final energy demanded.

Services associated to tourism evolve with a slight increase in the production value. Du-

ring the last few years we have seen a trend in a reduction in the average daily spending 

in the destination, at the same time as an increase in overnight stays, which results in an 

increase in the energy cost per unit of value produced. 12

To complement these analyses based on the sectoral structure we must make a spe-

cial reference to a phenomenon that is characteristic of Andalusia’s economic-territorial 

structure: the significant and relative importance of the second home. Over the last few 

decades Andalusia has specialised in providing holiday areas with a strong residential 

predominance. All over the region there are individual homes which are used temporarily 

and urbanised areas with a large amount of homes used just for holiday periods.

In 1991 there were 773,792 second or empty homes, and in 2001 1,062,84713 were 

recorded, and currently this figure has increased to a million and a half and according 

   12 Source: Ministry of Tourism, Trade and Sport / Tourism Indicators / Hotel Movement NSI. 

   13 Source: Population and Housing Census 1991 and 2001 - NSI 

Economic growth over the 
last few years has meant an  
increase in energy demand
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entre 2002 y 2005 en Andalucía14. La mayor parte de estas viviendas se localizan en el litoral. 
El patrón de consumo energético del uso de estas viviendas tiene una fuerte incidencia en el 
incremento de la capacidad instalada y en la aparición de puntas de demanda en verano, ya 
que se utilizan unos pocos días al año, pero en esos días se usan al límite de su capacidad.

Para el sistema energético, la existencia de esta enorme capacidad alojativa tiene consecuen-
cias desequilibrantes. Las viviendas vacacionales están desocupadas la mayor parte del año y 
registran una intensa actividad en verano que no se limita exclusivamente a demandar energía 
en el sector residencial, ya que en los lugares donde se concentra se dispara simultáneamente 
la demanda energética de los servicios públicos y privados. Si se considera todo el consumo 
energético asociado a este fenómeno (consumo doméstico, servicios públicos y privados aso-
ciados y movilidad privada), para el parque actual de viviendas vacacionales se puede estimar 
una demanda final que se aproxima a 700 ktep al año, cifra que representa casi la mitad de la 
producción primaria energética andaluza (renovables, carbón y yacimientos de gas).

El transporte representa el 12% del valor de la producción en servicios y el 6% de la produc-
ción regional, sin embargo, es uno de los principales componentes del consumo energético 

14 Fuente: Estadística de Construcción de Edificios (licencias municipales de obra) Dirección General de Programación Económica. Ministerio de Fomento

to the Ministry of Development, around 363,000 new homes have been built between 

2002 and 200514 in Andalusia. The majority of these homes are found on the coast. The 

energy consumption pattern of these homes has a strong impact on the increase of the 

power installed and the appearance of demand peaks in the summer, as they are used 

for just a few days in the year, but during these days they are used to the limit of their 

capacity.

For the energy system, the existence of this large accommodation capacity has des-

tabilizing consequences.  Holiday homes are unoccupied during most of the year and 

they record intense activity in the summer that is not just limited to energy demand in 

the residential sector, because in areas where this occurs energy demand for public and 

private services also takes off at the same time. If we take in account all the energy 

consumption associated to this phenomenon (domestic consumption, associated public 

and private services and private mobility), for the current installations of these holiday 

homes we can estimate a final demand that is near to 700 ktoe per year, a figure that 

represents nearly half of the Andalusian primary energy production (renewables, coal 

and gas).

  14 Source: Building Construction Statistics (municipal licences for sites) Directorate General of Economic Planning. Ministry of 

Development.
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regional, aportando más de la tercera parte de la energía final demandada. Su comporta-
miento productivo en los últimos cinco años se ha caracterizado por un crecimiento mante-
nido por encima del 5% interanual.

La característica estructural más destacada es la distribución modal del transporte de mer-
cancías, con un fuerte predominio del transporte por carretera, y la reducción mantenida 
desde hace años de la participación de los transportes públicos en la movilidad de viajeros. 
Ambos factores tienen una clara incidencia en el incremento de consumo energético intenso 
para dar satisfacción a necesidades básicas de transporte: la distribución de mercancías y 
la movilidad urbana. La utilización de otros modos de transporte de mercancía distintos a la 
carretera (ferrocarril y marítimo), y una mayor penetración del transporte público en la mo-
vilidad urbana en proporciones similares a las que se registraban hace veinte años, tendría 
unos efectos sumamente positivos en la reducción de consumos de derivados del petróleo.

Población, bienestar y consumo

En el momento presente se contabiliza en la región una población cercana a los ocho millones 
de personas, con un crecimiento anual medio de 0,77%, pero con unas cifras notablemente 
superiores en los últimos años (1,4%) como consecuencia de la inmigración laboral y climática, 
que poco a poco va empadronándose. La subida en el crecimiento demográfico está, de hecho, 
más relacionada con los 420.000 extranjeros censados que con el crecimiento vegetativo endó-
geno. A estas cifras habría que añadir otras 500.000 personas, como mínimo, que viven en An-
dalucía de forma permanente, pero sin censar. Estos flujos, tanto los de entrada de inmigrantes 
laborales como los climáticos, manifiestan una tendencia alcista (se ha duplicado la población 
extranjera empadronada entre 2000 y 2005) que se mantendrá en los próximos años15.

Es evidente que el incremento de la inmigración climática, y su demanda de vivienda asocia-
da, tiene un efecto directo sobre la construcción y el empleo en este sector, sobre la indus-
tria auxiliar (sector industrial con elevado consumo energético por unidad de producción) y 
sobre la inmigración laboral y que, posteriormente, este hecho eleva el consumo doméstico 
de energía, el consumo de servicios públicos y privados y el consumo en automoción. Si la 
demanda energética asociada a una vivienda principal (doméstico, servicios y automoción) 
se estima en 1,78 tep/año, en el caso de los climáticos puede ascender a 4,48 tep/año de-
bido a su mayor nivel de renta con mayores dotaciones y hábitos más consuntivos.

En la evolución de la región y en sus requerimientos básicos de energía por el lado del consu-
mo, influyen principalmente factores demográficos, pautas de consumo y demanda de trans-

15 Fuente: Censo de Población y Vivienda 2001 y Padrón Municipal 2006

El aumento de la 
población, tanto fija 
como estacional, y los 
cambios en hábitos de 
consumo son factores 
importantes en la 
planificación  energética

Transport represents 12% of the production value in services and 6% of the regional 

production, however it is one of the main components of regional energy consumption, 

contributing to more than a third of the final energy demanded. Its production behaviour 

over the last five years has been characterised by growth that has been maintained above 

5% per year.

The most prominent structural feature is the modal distribution of freight transport, with 

a strong predominance of road transport and the constant reduction over years in public 

transport being used for passenger mobility. Both factors have a clear impact in the in-

crease in intense energy consumption to satisfy the basic transport needs: distribution 

of goods and urban mobility. The use of other modes of transport for goods different to 

road (rail and sea), and greater penetration of public transport in urban mobility in similar 

proportions to those registered twenty years ago, would have very positive effects in the 

reduction of consumption from oil derivatives.

Population, welfare and consumption

At the time this is posted, the region counts on a population of about eight million people, 

with an average annual increase of 0.77%, but with significantly higher numbers in recent 

years (1.4%) due to labour and climate migration, who are gradually registering them-

selves on council records.  The rise in demographic growth is in fact more closely related 

to the 420,000 foreigners in the census than with the endogenous vegetative growth. We 

should add at least another 500,000 people to these figures, as they are those who live 

permanently in Andalusia but are not on the census. These flows, both through the entry 

of labour immigrants as well as those due to climate, show an upward trend (the foreign 

population registered between 2000 and 2005 has doubled) and will be maintained over 

the coming years.15

It is clear that the increase of climate immigration, and its associated demand for housing, 

has a direct effect on the construction and employment in this sector, on auxiliary industry 

(industrial sector with a high energy consumption per unit of production) and on labour 

immigration and that this later means a higher consumption in domestic energy, con-

sumption of public and private services and in consumption from cars. If energy demand 

associated to a main home (domestic, services and cars) is estimated at 1.78 toe/year, in 

the case of those for climate this can go up to 4.48 toe/year due to their higher income 

level with more appliances and habits that use more energy.

 15  Source: Population and Housing Census 2001 and Council Register 2006

 
The increase in population, 
whether fixed or seasonal, 
and changes in consumer 
habits are important factors 
in energy planning
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CUADRO 11

Tasa de crecimiento 
demográfico 1996-2002

FUENTE: 
Segundo Informe de Desarrollo 

Territorial de Andalucía.
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GRÁFICO 13

Porcentaje de población 
extranjera sobre la 
población total en cada 
ámbito

FUENTE: 
Informe Económico de Andalucía 2005. 
Consejería de Economía y Hacienda
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porte. Junto al crecimiento demográfico protagonizado por los inmigrantes, hay que señalar 
una mayor propensión al consumo en general de bienes y servicios y un mayor consumo de 
energía en los hogares, dotados de más equipamiento y con formas de uso poco ahorrado-
ras. El aumento de consumo de bienes y la mayor complejidad productiva de la economía 
occidental, redunda en un incremento del transporte de mercancías por carretera, con un 
alto coste energético, y de los servicios de distribución y comercio. Asimismo se observa un 
fuerte incremento de la movilidad, que se satisface en su mayor parte mediante vehículos 
privados, con un alto coste energético por viaje.

 

In the region’s evolution and its basic energy requirements concerning consumption, de-

mographic factors, consumption patterns and transportation demand are mainly affected. 

Together with demographic growth as a result of immigrants, it is necessary to highlight 

the greater consumption tendency for goods and services and a greater energy con-

sumption in homes, equipped with more appliances and with low energy saving ways. 

The increase in the consumption of goods and the greater production complexity of the 

western economy results in an increase in freight transport by road, with a higher energy 

Chart 11
Demographic growth rate 

1996-2002

SOURCE: 
Second Andalusian Territorial 

Development Report

Graph 15
Percentage of foreign 

population over the total 
population in each area

SOURCE: 
Andalusian Economic Report 2005. 

Ministry of Economy and Finance
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Según los últimos datos, el gasto en electricidad, gas y otros combustibles es el 3% del gasto to-
tal familiar de los españoles. Esta cifra no es percibida como un condicionante estricto en el pre-
supuesto de las familias y la dimensión energética no está presente en las decisiones de gasto y 
consumo. Otro factor que está incidiendo de forma muy significativa en el consumo energético 
de los hogares es el cambio de los estándares de confort climático, evolucionando el conjunto de 
la sociedad andaluza hacia comportamientos de climatización generalizada como expresión del 
bienestar. Esta pauta ya se registró hace dos décadas en las zonas cálidas de Estados Unidos y 
se está implantando de manera generalizada en los países mediterráneos europeos.

El incremento de consumo energético registrado en paralelo al aumento de renta, también 
se observa al comparar el consumo medio andaluz con el consumo de los inmigrantes cli-
máticos y los residentes vacacionales; los cuales, con mayor renta media familiar que el 
conjunto poblacional andaluz, muestran un mayor consumo energético por habitante, tanto 
en demanda doméstica como en automoción.

El incremento exponencial de la movilidad con vehículos privados es otro de los grandes 
componentes de la demanda energética andaluza. En la actualidad se registra una cifra de 
más de cuatro millones y medio de vehículos circulando (el parque crece a un 5,2% anual), y 
una matriculación de cerca de 260.000 vehículos anuales en los últimos años16. Estas cifras 

16 Fuente: SIMA. IEA

cost and in distribution and commercial services. Furthermore we see a sharp increase in 

mobility, which to a large extent is met through the use of private vehicles, with a high 

energy cost per trip.

According to the latest figures, the spending on electricity, gas and other fuels is 3% of 

the total expenditure of Spanish families. This figure is not perceived as a strict constraint 

on household budgets and the energy dimension is not present in spending decisions and 

consumption. Another factor which is occurring very significantly in the energy consump-

tion of homes is the change of climate comfort standards, evolving in Andalusian society 

towards generalised HVAC behaviour as an expression of welfare. This pattern was seen 

two decades ago in the warm weather areas of the United States and is being implemen-

ted in European Mediterranean countries.

Increased energy consumption recorded in parallel to an increase income is also obser-

ved when comparing the Andalusian average consumption to the consumption of climate 

immigrants and holiday residents, who, with a greater average family income than the 

Andalusian population group, show a greater energy consumption per capita in both do-

mestic and automotive demand.

The exponential increase in mobility with private vehicles is another of the biggest ele-

ments for Andalusian energy demand. Currently there is a figure of more than four and 
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explican, sin duda, parte del espectacular crecimiento del consumo de gasóleo para automo-
ción (el 40% entre 2000 y 2004) y el crecimiento del consumo de combustibles para automo-
ción por encima del 7% en los últimos tres años. A pesar de estos incrementos, los niveles de 
motorización de los andaluces son todavía inferiores a los de otras regiones europeas, por 
lo cual no es descartable que se mantenga la tendencia al incremento absoluto y relativo del 
parque de vehículos y su efecto derivado sobre el aumento de la movilidad.

El índice de Motorización17 de Andalucía era de 378 en 2001 y a pesar de que ha ido aumen-
tando de forma progresiva, se mantiene por debajo de los valores medios nacionales para el 
mismo año (441) y de los de la gran mayoría de países europeos (Alemania-521, Italia-563, 
Francia-463). En 2005 el índice de Motorización regional asciende a 422 y el de España a 
459, lo cual pone de manifiesto que en estos cuatro años se ha incrementado en Andalucía 
con más celeridad que en España, a un 2,9% anual en la Comunidad Autónoma frente al 1% 
nacional18.

El efecto combinado de consumo energético en el hogar, repercusión en los servicios públicos y 
privados y el consumo por automoción, explica una parte sustancial de la demanda energética 
andaluza y es responsable de la mayor parte del crecimiento acelerado de los últimos años.

Dimensión territorial del consumo energético

En una visión global de las principales cuestiones de ordenación territorial y desarrollo eco-
nómico de la región aparecen en primer lugar el desarrollo urbanístico, la gestión del agua 
y la movilidad y las tres cuestiones están relacionadas directamente con la disponibilidad y 
uso de la energía. La movilidad y su repercusión energética en el sistema ha sido tratada en 
el apartado anterior de la estructura productiva.

El Plan de Ordenación del Territorio de Andalucía (POTA) establece que el Plan Andaluz de 
Sostenibilidad Energética es un instrumento del propio Plan, dada la incidencia del sistema 
energético en la configuración de la estructura territorial. Por otro lado, el POTA contiene 
múltiples referencias en su articulado a las cuestiones energéticas que han sido tenidas en 
cuenta en la elaboración de este Plan.

Dada la incidencia en la demanda de energía, y por tanto en la planificación energética, de 
las estrategias y objetivos establecidos en la planificación del territorio, se exponen a conti-
nuación un breve análisis de la dimensión territorial del consumo energético.

17 índice de Motorización = Nº turismos/1.000 habitantes

18 Fuente SIMA. IEA

El Plan de Ordenación 
del Territorio de 

Andalucía (POTA) 
establece como 

instrumento propio 
el Plan Andaluz de 

Sostenibilidad Energética

a half million vehicles in circulation (the fleet is growing by 5.2% per year), and vehicle 

registration is near to 260,000 per year over the last few years16.These figures undoub-

tedly explain part of the spectacular increase of the consumption of diesel for cars (40% 

between 2000 and 2004) and the increase in fuel consumption for cars which is over 7% 

in the last three years. Despite these increases, the levels of motoring for the Andalusian 

people is still less than in other European regions, which is why we should not rule out 

the absolute and relative increase of the amount of cars and its effect which leads to an 

increase in mobility.

The Andalusian Motorization Index17 was 378 in 2001 and although it has been rising stea-

dily, remains below the national average values for the same year (441) and from those 

in the vast majority of European countries (Germany -521, Italy -563, France-463).  In 

2005 the regional Motorization Index went up to 422 and in Spain to 459, which shows 

that over these past four years it has increased more quickly in Andalusia than in Spain, 

at 2.9% per year in the Autonomous Community compared to 1% nationally.18

The combined effect of energy consumption in homes, the impact of public and private 

services and car consumption explains, to a great extent, the Andalusian energy demand 

which is responsible in large part for the accelerated growth of the last few years.

Territorial dimension of energy consumption

In an overview of the region’s main issues of spatial planning and economic development, 

urban development, water management and mobility appear in first place and the three 

issues are directly related to the availability and use of energy. Mobility and its energy 

impact on the system have been dealt with in a previous section on production structure.

Spatial Planning in the Andalusia Territory (POTA) states that the Andalusian  Sustainable 

Energy Plan is an instrument of the Plan itself, given the impact of the energy system in 

the configuration of the territorial structure. On the other hand, POTA has many referen-

ces in its articles on energy issues that have been taken into account when creating this 

Plan.

Given the impact on energy demand and therefore on energy planning, of the strategies 

and objectives set out in spatial planning, we set out a brief analysis of the territorial di-

mension of energy consumption below.

  16 Source: SIMA. IEA

  17 Motorisation Index = No. cars/1,000 inhabitants

  18 Source SIMA. IEA

The Spatial Planning Plan 
for the Andalusian Territory 

(POTA) sets out
the Andalusian Sustainable 

Energy Plan as its own 
instrument
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Desarrollo urbanístico

En el análisis anterior destacan dos grandes fenómenos económicos y territoriales (creci-
miento residencial y evolución industrial) que constituyen las grandes cuestiones a reseñar 
en el presente y para los próximos años en Andalucía. De los dos, no obstante, hay que 
destacar la trascendencia del crecimiento urbanístico por sus efectos multiplicadores sobre 
otros sectores de consumo como los servicios privados, los servicios públicos urbanos y el 
transporte.

El crecimiento urbanístico que se está registrando en Andalucía es de carácter funda-
mentalmente residencial. La dinámica ascendente de desarrollo inmobiliario en estos 
últimos años ha motivado que la mayor parte de los municipios del litoral y de las aglo-
meraciones urbanas están revisando sus planeamientos urbanísticos con intención de 
incluir extraordinarios crecimientos de la superficie urbanizable. El crecimiento urbano 
está protagonizado por la demanda de vivienda, empujada por varios factores: la adqui-
sición de viviendas vacacionales y de viviendas por inmigrantes-residentes climáticos, 
la reducción del número de viviendas por superficie construida (de 2,44 viviendas por 
cada mil metros cuadrados en 1991 a 2,14 viviendas/m2 en 2003), las nuevas necesida-
des de vivienda para inmigrantes laborales y la inversión de las familias en vivienda no 
ocupada.

En 2001 se contabilizaban 3,5 millones de viviendas en la región (2,8 en 1991)19. Estas 
viviendas se localizan principalmente en el litoral y en las aglomeraciones urbanas de Sevi-
lla, Granada y Córdoba. Como consecuencia de estos impulsos, la superficie edificada en 
la región crece al 4% anual acumulativo. Con el incremento de la superficie urbanizada no 
sólo crece la demanda energética doméstica, de transporte y de servicios, también hay que 
contabilizar el consumo energético de los servicios públicos urbanos, por encima de los 100 
ktep/año. Entre éstos son destacables, hasta la fecha, la iluminación pública (en torno al 
70% del gasto municipal), el tratamiento de aguas y residuos y el consumo de los edificios 
públicos. No obstante, en el futuro inmediato van a cobrar una dimensión sobresaliente los 
consumos en desalación de agua destinada al aprovisionamiento de viviendas, al suministro 
de piscinas y al riego de jardines y campos de golf.

En el parque de viviendas actual prevalece, lógicamente, el conjunto destinado a vivienda 
principal de hogares empadronados (unas dos terceras partes sobre el total). Sin embargo, 
la característica más destacada del parque regional es la presencia de un gran número de 
viviendas vacacionales con patrones de uso muy concentrados en el tiempo (verano) y en el 

19 Ministerio de Fomento

La superficie edificada 
en la región crece al 4% 
anual acumulativo

Urban development

The analysis above highlights two major economic and territorial phenomena (residential 

growth and industrial development) that make up the major issues to be highlighted right 

now and in the coming years in Andalusia. Of the two, however, it is necessary to point 

out the importance of urban growth due to its multiplying effects on other consumer sec-

tors such as private services, public urban services and transport.

The urban growth that is being recorded in Andalusia is mainly of a residential nature. 

The rising dynamics of property development in recent years does not show indications 

of slowing down, as the majority of councils on the coast and built up urban areas are 

reviewing their urban planning so that they can include the extraordinary growth into 

areas of building land. Urban growth is responsible for the demand in housing, pushed 

by various factors: the acquisition of holiday homes and homes for climate immigrants-

residents, the reduction in the number of homes built according to surface area (from 

2.44 homes per thousand square metres in 1991 to 2.14 homes/m2 in 2003), the new 

housing requirements for labour immigrants and the investment from families in unoccu-

pied homes.

In 2001 3.5 million homes were registered in the region (2.8 in 1991).19  These homes 

are mainly found on the coast and in the built up areas of Sevilla, Granada and Córdoba. 

As a consequence of these, the surface area built on in the region grows at 4% per year. 

It is not only domestic energy demand, transport and services that increase with the ex-

pansion in areas of building land, but we also have to take into account the energy con-

sumption of urban public services, above 100 ktoe/year. Amongst these we must highlight 

to date, public lighting (around 70% of council costs), water and waste treatment and 

consumption in public buildings. However, in the near future consumption from the des-

alination of water to supply housing, pools and water gardens and golf courses will play 

a very important role.

In the current housing stock, of course, we have the main housing group of registered 

households (about two-thirds of the total).  However the most highlighted characteristic 

of the regional housing stock is the large amount of holiday homes that have highly con-

centrated usage patterns (summer) and in the area (coast), an issue that has already 

been mentioned in the section on the production sector. These holiday areas generate 

situations that have very low social and territorial profitability with regards to the energy 

installations and the system’s capacity which is maintained idle for most of the year.

 19  Ministry of Development.

The built-up surface area in 
the region is growing at a 
compound yearly rate of 4%
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espacio (litoral), cuestión ya mencionada en el apartado de sector productivo. Estos espa-
cios vacacionales generan situaciones de muy baja rentabilidad social y territorial respecto 
a las instalaciones energéticas y a la capacidad del sistema que se mantiene ociosa durante 
la mayor parte del año.

En el litoral y en aglomeraciones urbanas está creciendo rápidamente el parque total de 
viviendas por el elevado ritmo de la promoción inmobiliaria. Una parte de esta promoción 
está relacionada con factores de oportunidad y se orienta a la satisfacción de necesidades 
básicas y a la inversión del ahorro de las familias. Pero la mayor parte de la promoción en 
estudio (especialmente en el litoral) y una parte creciente de las viviendas finalizadas está 
protagonizada por el mercado de los residentes climáticos.

Como consecuencia del crecimiento urbanístico, desde hace algunos años, en el ámbito mu-
nicipal se está experimentando un desarrollo continuo, basado en la ampliación y la creación 
de nuevos servicios municipales, que está induciendo una tendencia consolidada al alza de 
los consumos energéticos de las instalaciones municipales, ya sean de alumbrado público, 
de bombeo, dependencias o servicios en general, lo que está repercutiendo en un incremen-
to de la facturación energética de los ayuntamientos andaluces.

On the coast and in built up urban areas the total housing stock is quickly increasing due 

to the high rate of property developments. A part of this promotion is related to opportu-

nity factors and is oriented at satisfying basic needs and families investing their savings. 

But most of the promotion being studied (especially on the coast) and an increasing part 

of the completed housing is due to the market of climate residents. 

As a consequence of urban growth, the municipalities have experienced continuous de-

velopment over the last few years, based on the expansion and creation of new council 

services, which is inducing a consolidated upward trend in the energy consumption of 

municipal facilities, whether these be public lighting, for pumps, offices or services in 

general, which is causing an increase in energy bills for the Andalusian town/city halls.

On the other hand we must also take into account that the changeability of the weather 

in Andalusia has a direct impact on energy demand in the residential sector and on servi-

ces. Changes in weather mean that the energy demand needed to meet the requirements 

for HVAC and to produce hot water can vary tremendously throughout the Community. 

This influence is reflected in a territorial segregation where we can identify areas of high 
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Por otra parte, hay que tener en cuenta que la variabilidad climática en Andalucía tiene una 
influencia directa sobre la demanda energética en el sector residencial y de servicios. La 
disparidad climática provoca que la demanda de energía necesaria para satisfacer las nece-
sidades de climatización y producción de agua caliente sanitaria varíe profusamente en toda 
la extensión de la Comunidad. Esta influencia se plasma en una segregación territorial en 
la que es posible identificar zonas con un elevado consumo de energía, como consecuencia 
de la rudeza climatológica (zonas del interior), así como otras zonas con un consumo más 
reducido gracias a la suavidad climática (litoral).

De hecho, el nuevo Código Técnico de la Edificación, en su documento básico HE1 “Limitación 
de la Demanda Energética”, establece una serie de exigencias de aislamiento térmico en función 
de la llamada zona climática (en Andalucía son cinco y en el resto de la península son doce).

Gestión del agua

La gestión del agua, recurso escaso en nuestra región, está a su vez relacionada con el 
desarrollo urbanístico, adquiriendo en el litoral niveles de saturación y previsible inviabilidad 
energética y medioambiental de numerosas operaciones en proyecto.

La gestión de los recursos hídricos ha cobrado, en el momento presente, un tono más crítico al 
quedar sometida a un escenario creciente de escasez, puesto que en múltiples ámbitos de la 
región se ha alcanzado el límite estricto de su aprovechamiento. El problema recae fundamental-
mente sobre el litoral, tanto por su uso en la agricultura como por su uso en las zonas urbanas y 
de sus crecimientos programados o en estudio. Una solución a este difícil problema de viabilidad 
económica y territorial es la desalación de agua de mar o de aguas salobres. Esta solución tras-
lada la cuestión de la escasez hídrica al sistema energético, tensionando la difícil situación de 
equilibrio del mismo que se desprende de la política europea, nacional y autonómica.

Aunque la demanda de agua a nivel europeo aún es muy superior a la de la Comunidad An-
daluza, se está percibiendo cierta convergencia como consecuencia del continuo incremento 
de la demanda en nuestra región. La escasez hídrica en Andalucía obliga a la utilización de 
métodos muy costosos desde el punto de vista energético, como la desalación, que ronda 
los 4,0 kWh/m3 20. En este contexto, la demanda de agua obtenida por desalación para cam-
pos de golf y para grandes operaciones de promoción inmobiliaria se convierte en un pro-
blema energético cuya dimensión se percibe si tenemos en cuenta que la obtención de agua 
para paliar el déficit actual del balance hídrico de Andalucía mediante desalación supondría 
un consumo adicional de unos 300 ktep/año de energía primaria.

20 Fuente: Ministerio de Medio Ambiente 2004 Avances Técnicos en Desalación de Aguas.

El agua y la energía son 
factores limitantes del 
crecimiento urbanístico

energy consumption as a result of climatic harshness (inland areas) and other areas with 

reduced consumption due to the mild climate (coastal). 

In fact the new Technical Building Code in its basic document HE1 “Limiting Energy De-

mand”, sets out a series of thermal insulation demands according to the so called climate 

area (in Andalusia there are five and in the rest of the country there are twelve).

Water management

The management of water, a scarce resource in our region, is also related to urban de-

velopment, reaching saturation levels on the coast and there is a predictable energy and 

environmental infeasibility of many operations in the pipeline.

The management of water resources has become critical given that it is being submitted 

to an increasing shortage scenario and multiple areas of the region have reached the 

strict limit of its use. The problem lies mainly on the coast, not only due to agricultural 

use but also in urban areas and for their planned growth or that which is under study. A 

solution to this difficult problem of economic and territorial feasibility is the desalination 

of sea water or brackish waters. This solution transfers the problem of water scarcity to 

the energy system, putting more pressure on its difficult balance which follows European, 

national and regional policies.

Although water demand at a European level is a lot greater than that of the Andalu-

sian Community, we are seeing a certain convergence of the continuous increase for 

demand in our region. Water scarcity in Andalusia obliges us to use very costly me-

thods from an energy point of view such as desalination which is about 4.0 kWh/m3 20.

In this context, water demand need for golf courses and large property developments and 

obtained from desalination becomes an energy problem whose magnitude we see if we 

take into account that to obtain water to alleviate the current water deficit in Andalusia 

through desalination would mean an additional consumption of 300 ktoe/year of primary 

energy.

  20 Source: Ministry of the Environment 2004 Technical Advances in Water Desalination.

Water and energy are limiting 
factors for urban growth
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4.2. EL ESCENARIO ENERGéTICO ANDALUZ

A pesar de que el crecimiento experimentado por los principales indicadores energéticos en 
Andalucía ha sido superior a la media nacional y comunitaria, éstos todavía se encuentran 
por debajo de dichos valores21.

Andalucía España Unión Europea -25

Incremento del consumo de energía primaria desde 1995 (%) 65,0 48,3 10,6

Intensidad Energética Primaria (tep/M€ cte. 2000) 185 188 180

Consumo de energía primaria per cápita (tep/habitante) 2,5 3,2 3,8

Consumo de energía final per cápita (tep/habitante) 1,8 2,3 2,5

Respecto a la estructura de consumo de energía primaria por fuentes en Andalucía en 2006 
destacan los siguientes aspectos:

•	 El	modelo	de	abastecimiento	energético	de	la	economía	andaluza	continúa	estrechamente	
ligado a los combustibles fósiles, principalmente al petróleo y sus derivados. El porcentaje de 
consumo de energía primaria correspondiente a dicha fuente alcanzó el 50,4% en 2006.

•	 Los	cambios	producidos	en	el	parque	andaluz	de	generación	de	energía	eléctrica,	deri-
vados del creciente protagonismo de la generación con gas natural, han llevado a esta 
fuente de energía a ocupar el segundo lugar en la estructura de energía primaria de An-
dalucía, cubriendo el 31,3%.

•	 El	carbón	ha	pasado	a	cubrir	el	14%	de	la	energía	consumida	en	Andalucía.

•	 La	energía	procedente	de	fuentes	renovables	aportó	el	4,5%	del	total	del	consumo	en	la	
Comunidad andaluza una vez excluidos los usos no energéticos.

Andalucía presenta una elevada dependencia energética del exterior, ya que más del 90% de 
la energía primaria consumida procede de importaciones. En 2006, el consumo de energía 
procedente de fuentes autóctonas se situó en 1.152 ktep. Teniendo en cuenta el consumo 
total de energía primaria en este año, el grado de autoabastecimiento energético en Anda-
lucía alcanzó el 5,8%.

21 datos referidos a 2006 para Andalucía y España y a 2004 para la Unión Europea. Fuente: Eurostat, Dirección General de Política Energética 
y Minas (Ministerio de Industria, Turismo y Comercio) y Agencia Andaluza de la Energía. Para el cálculo de la intensidad energética primaria se 
incluyen las fuentes de energías renovables.

CUADRO 12

Indicadores energéticos 
2006

4.2. THE ANDALUSIAN ENERGY SCENARIO

Despite the growth shown by the main energy indicators in Andalusia being greater than 

the national and European Community average, these are still below the values.21

Andalusia Spain European 
Union - 25

Increase in primary energy consumption since 1995 (%) 65.0 48.3 10.6

Primary Energy Intensity (toe/M€ cte. 2000) 185 188 180

Primary energy consumption per capita (toe/inhabitant) 2.5 3.2 3.8

Final energy consumption per capita (toe/inhabitant) 1.8 2.3 2.5

Regarding the structure of primary energy consumption by sources in Andalusia in 2006 

the following aspects are included:

	The energy supply model for the Andalusian economy continues being closely linked to 

fossil fuels, mainly oil and its derivatives. The percentage of primary energy consump-

tion corresponding to this source reached 50.4% in 2006.

	The changes produced in Andalusian electricity generating installations directed from 

the growing involvement of natural gas generation has made this energy source take 

second place in the Andalusian primary energy structure, covering 31.3%.

	Coal has gone to covering 14% of the energy consumed in Andalusia.

	Energy that comes from renewable sources provided 4.5% of the Andalusian 

Community’s total consumption once non energy uses have been excluded.

Andalusia has a high dependence on foreign energy as over 90% of the primary energy 

consumed comes from imports. In 2006 the energy consumption that came from native 

sources was 1,152 ktoe, taking into account the total primary energy consumption for this 

year, the degree of self-supplied energy in Andalusia reached 5.8%.

  21Data referring to 2006 for Andalusia and Spain and to 2004 for the European Union Source: Eurostat, Directorate General for Energy 

Policy and Mines (Ministry of Industry, Tourism and Trade) and Andalusian Energy Agency. To calculate primary energy intensity 

renewable energy sources are included.

Chart 12
Energy indicators 2006



E
N

E
R
G

Y
 S

IT
U

A
T
IO

N
 I

N
 A

N
D

A
LU

S
IA

6363

S
it

u
A

c
ió

n
 E

n
E

r
G

É
ti

c
A

 d
E

 A
n

d
A

Lu
c

ÍA

GRÁFICO 16

Estructura de la producción 
de energía para consumo 
interior en Andalucía en 
2006

FUENTE: 
Agencia Andaluza de la Energía

Energías renovables

Carbón

Gas natural

1.152 ktep

%

68,2

%

26,7

%

5,1

La producción procedente de las fuentes de energía renovable representa un porcentaje 
muy elevado de la producción total de energía destinada al consumo en la Comunidad, un 
68% en 2006.

En términos de energía final, en la estructura por fuentes de energía, destacan los siguien-
tes aspectos:

•	 Al	igual	que	en	energía	primaria,	la	Comunidad	Autónoma	sigue	dependiendo	en	un	por-
centaje muy elevado de los derivados de petróleo, el 62,4%.

•	 El	desarrollo	de	la	red	de	transporte	y	distribución	de	gas	natural	en	Andalucía	ha	po-
sibilitado el acceso a esta fuente de energía a gran parte de la población andaluza y la 
industria, alcanzando un porcentaje en la estructura de consumo final cercano al 12,7%.

•	 Otro	 hecho	 destacado	 y	 que	 coincide	 con	 el	mayor	 desarrollo	 económico	 y	 social	 de	
Andalucía, es el elevado consumo porcentual de energía eléctrica. Tras los productos pe-
trolíferos ocupa un puesto destacado en la estructura del consumo final en la Comunidad 
andaluza, con un peso relativo del 21,3%.

En resumen, el escenario energético andaluz actual se caracteriza por determinados 
aspectos relevantes:

•	 un	consumo	de	energía	que	crece	por	encima	del	PIB	andaluz,	lo	que	se	traduce	en	
un aumento del consumo para producir lo mismo;

Production that came from renewable energy sources represents a very high percentage 

of the total production destined for consumption in the Community, 68% in 2006.

In terms of final energy in the energy sources structure, the following aspects are inclu-

ded: 

	The same as in primary energy, the Autonomous Community continues depending on 

a very high percentage of oil derivatives, 62.4%.

	The development of the transport and natural gas distribution network in Andalusia 

has made this source of energy sources accessible to a major part of the Andalusian 

population and industry, reaching a percentage in the final consumption structure of 

near to 12.7%.

	Another important fact, and one that coincides with greater economic and social de-

velopment in Andalusia, is the greater consumption of electricity. After oil products it 

holds an important position in the final consumption structure in the Andalusian Com-

munity, with a relative importance of 21.3%.

Graph 16
Production structure 
for domestic energy 
consumption in Andalusia 
in 2006

SOURCE: 
Andalusian Energy Agency.

To summarise, the current Andalusian energy scenario is characterised by certain relevant 

aspects:

• an energy consumption that increases above the Andalusian GDP, which means an in-

crease in consumption to produce the same;

1. 152 ktoe

Renewable energy

Coal

Natural gas
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CUADRO 13

Explotaciones de gas y 
carbón

FUENTE: 
Agencia Andaluza de la Energía.

•	 una	estructura	de	abastecimiento	energético	estrechamente	ligada	a	los	combusti-
bles fósiles,

•	 consecuentemente,	una	muy	elevada	dependencia	energética	exterior;
•	 un	mix	de	generación	eléctrica	basado,	casi	en	su	totalidad,	en	el	carbono;
•	 un	elevado	crecimiento	del	consumo	de	energía	eléctrica	que	ha	sido	cubierto	por	la	

generación con ciclos combinados a gas;
•	 una	producción	mediante	energía	renovable	que,	en	2006,	representa	el	68%	de	la	pro-

ducción total autóctona de energía destinada al consumo en la Comunidad.

4.2.1. Los recursos energéticos de la región

Andalucía cuenta con recursos energéticos entre los que no está el petróleo, del que es 
fuertemente dependiente. La producción de carbón en las cuencas mineras del Valle del 
Guadiato, la extracción de gas natural en los yacimientos del Golfo de Cádiz y Valle del Gua-
dalquivir, junto con el aprovechamiento de los recursos renovables sobre todo, constituyen 
las potencialidades energéticas de la región.

• an energy supply structure that is closely linked to fossil fuels;

• consequently there is a very high energy dependency from abroad;

• an electricity generation mix, based nearly completely, on coal;

• a high increase in the consumption of electricity that has been covered by the gene-

ration of gas combined cycles;

• as well as, production using renewable energy which in 2006 represented 68% of the 

total autochthonous energy production aimed at  consumption in the Autonomous 

Community.

4.2.1. ENERGY RESOURCES IN THE REGION

Andalusia has energy resources amongst which we do not find oil, on which it is strongly 

dependent on. Coal production from the mining areas of the Valle del Guadiato, natural 

gas extraction from deposits in the Gulf of Cadiz and Valle del Guadalquivir, together with 

the exploitation of renewable resources above all, constitute the region’s energy poten-

tials.

SOURCE: 
Andalusian Energy Agency.

Chart 13
Gas and coal exploitations
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CUADRO 14

Distribución del potencial 
aprovechable de biomasa 
en Andalucía

FUENTE: 
Agencia Andaluza de la Energía.

Recursos no renovables

Andalucía cuenta con cinco yacimientos de gas natural: El Romeral, El Ruedo y Las Barreras, 
ubicados en la provincia de Sevilla; Poseidón en el Golfo de Cádiz y Marismas, localizado entre 
las provincias de Huelva y Sevilla, que se usa desde 2005 como almacenamiento subterráneo.

En lo referente al carbón, en la Comunidad andaluza existen cuatro yacimientos situados 
en el Valle del Guadiato, en la provincia de Córdoba: Corta Cervantes, Pozo María, Corta 
Ballesta y San Antonio.

Recursos renovables

La abundancia de recursos renovables autóctonos en la Comunidad Autónoma de Andalucía está 
permitiendo que, a través de políticas activas, la generación de energía a partir de estas fuentes 
mantenga un alto ritmo en la región, si bien el margen de crecimiento es aún muy amplio.

•	 Biomasa.	El potencial total de biomasa en Andalucía se puede cifrar en 3.327 ktep/año, dis-
tribuidos entre los residuos agrícolas (43%), cultivos energéticos (17%), residuos forestales 
(4%) y los residuos industriales (18%), de los que se aprovechan aproximadamente el 30%.

Jaén

Granada

Almería

Málaga

Sevilla

Cádiz

Huelva

Extremadura

Castella La Mancha

Murcia

Portugal

Océano Atlántico

Mar Mediterráneo

Córdoba

tep

< 900

900 - 2.000

2.000 - 10.000

10.000 - 20.000
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#

#

#

#

#

#

#

#

Andalucía dispone de 
un alto potencial para 
el aprovechamiento 
de fuentes de energía 
renovable

Non renewable resources

Andalusia has five natural gas deposits: El Romeral, El Ruedo and Las Barreras, located in 

the province of Sevilla, Poseidón in the Gulf of Cádiz and Marismas, located between the 

provinces of Huelva and Sevilla, and since 2005 has been used as underground storage.

With reference to coal, there are four coalfields in the Andalusian Community in the Valle 

del Guadiato, in the province of Córdoba: Corta Cervantes, Pozo María, Corta Ballesta and 

San Antonio.

Renewable resources

The abundance of autochthonous renewable resources in the Autonomous Community of 

Andalusia is allowing, through active policies, that energy generation from these resour-

ces be maintained at a high level in the region, even though the margin for growth is still 

vast.

	Biomass. The total potential for biomass in Andalusia stands at 3,327 ktoe/year, 

distributed amongst agricultural residues (43%), energy crops (17%), forest residues 

(4%) and industrial residues (18%), of which approximately 30% are used. 

SOURCE: 
Andalusian Energy Agency.

Chart 14
Distribution of usable 
biomass potential in 
Andalusia 

Andalusia has a great 
potential to exploit 
renewable energy 
sources



A
N

D
A
LU

S
IA

N
 S

U
S
TA

IN
A
B
LE

 E
N

E
R
G

Y
 P

LA
N

  
2
0
0
7
-2

0
1
3

6666

P
L

A
N

A
N

D
A

L
U

Z
D

E
S

O
S

T
E

N
I
B

I
L

I
D

A
D

E
N

E
R

G
É

T
I
C

A
2

O
O

7
-
2

O
1

3

CUADRO 15

Distribución de cultivos 
herbáceos y potencial

•	Biogás. La metanización de residuos orgánicos es aún una tecnología poco utilizada en 
Andalucía. Los sectores donde se encuentra más implantada la obtención de biogás son 
las plantas de aguas residuales urbanas, las plantas de residuos sólidos urbanos, y las ins-
talaciones industriales. El potencial de aprovechamiento energético de biogás es elevado.

•	Biocarburantes. La producción de biocarburantes está condicionada por la disponibili-
dad de las materias primas para su fabricación y el consumo existente de los mismos. An-
dalucía dispone de una superficie agrícola muy importante que podría proporcionar una 
parte de la materia prima (aceite de semilla) necesaria para la fabricación del biodiesel 
en la comunidad. A esto hay que añadir las investigaciones que se están realizando para 
la incorporación de nuevos cultivos aptos para la obtención de aceite, con más rendi-
miento que los tradicionales que en gran medida podrán representar un aprovechamiento 
más eficiente de la superficie agrícola.

 Sin lugar a dudas, el gran reto, es el desarrollo de los biocarburantes de segunda ge-
neración, que posibilitará la utilización de materia prima procedente de distintos tipos 
de biomasas, y es aquí donde Andalucía dispondrá de un potencial muy elevado para el 
abastecimiento de su industria de biocarburantes.

FUENTE: 
Agencia Andaluza de la Energía.

SOURCE: 
Andalusian Energy Agency.

	Biogas. Obtaining methane from organic residue is a technology little used in Anda-

lusia. The sectors in which obtaining biogas is most used is in plants for urban waste 

water, solid urban residue plants and industrial installations. The potential of biogas 

energy use is vast.

	Biofuels. The production of biofuels is determined by the availability of raw materials 

for their manufacturing and the existing consumption of these. Andalusia has a very 

significant agricultural surface area which could provide the raw materials (seed oil) 

needed to manufacture biodeisel in the community. To this we should add the research 

that is being carried out to incorporate new crops which are suitable to obtain oil, with 

a greater performance than traditional ones, which could to a great extent lead to a 

more efficient exploitation of the agricultural surface area.

Without a doubt, the great challenge is the development of second generation biofuels, 

which would allow the use of raw materials from different types of biomass, and it is 

here where Andalusia has a very high potential to supply its industry with biofuels.

Chart 15
Distribution of arable crops 

and potential 
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GRÁFICO 16

Recurso eólico en Andalucía

FUENTE: 
Agencia Andaluza de la Energía.
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•	 Eólica.	Debido a la gran extensión de la región y a su ubicación geográfica, el recurso 
eólico en Andalucía es un recurso renovable de un alto potencial. Los aprovechamientos 
se están localizando en las denominadas “cuencas eólicas”: Campillos, Medina, Bajo 
Guadalquivir, Tahivilla, Huelva Norte, Huelva Sur, Andalucía Oriental, Algeciras, Tarifa, 
Vejer, Sierra Carchuna, Sierra de Aguas, Sierra Nevada Sur, Marquesado de Zenete y 
Serranía de Baza.

•	 Hidráulica.	El desarrollo futuro de la energía hidroeléctrica está muy condicionado y 
limitado al aprovechamiento de las escasas infraestructuras hidráulicas existentes y en 
proyecto, y a la explotación de los cauces más altos, en zonas de poco o nulo uso agríco-
la. Del potencial hidroeléctrico bruto existente en la cuenca del Guadalquivir, tan sólo un 
14% es técnicamente desarrollable. Teniendo en cuenta que existen otras restricciones 
no técnicas, el margen de crecimiento es limitado. No obstante existe potencial en apro-
vechamientos de tipo mini y microhidráulicos.

•	 Energía	solar.	Andalucía goza de una situación privilegiada en cuanto a lo que a recur-
so solar se trata, con una radiación solar media de 4,75 kWh/m2 al día. Esto, junto con 
la gran extensión que ocupa, 87.597 km2, hace de Andalucía la región española con más 

SOURCE: 
Andalusian Energy Agency.

	Wind power. Due to the region’s great expanse and its geographic location, wind 

power resources in Andalusia are a renewable resource with very high potential. The 

exploitations are located in the so called “wind power basins”: Campillos, Medina, Bajo 

Guadalquivir, Tahivilla, North Huelva, South Huelva, East Andalucía, Algeciras, Tarifa, 

Vejer, Sierra Carchuna, Sierra de Aguas, South Sierra Nevada, Marquesado de Zenete 

and Serranía de Baza.

	Hydraulic power. The future development of hydroelectric energy is conditioned and 

limited to the exploitation of the scarce hydraulic infrastructures that exist and are 

being planned, and the exploitation of the highest flows in areas with little or no agri-

cultural use. Of the gross hydroelectric potential existing in the basin of Guadalquivir, 

only 14% can be technically developed. Taking into account that there are other non 

technical restrictions, the margin for growth is limited. However there is potential for 

mini and micro type hydraulic exploitations.

	Solar energy. Andalusia has a privileged position regarding the solar resource, with 

an average solar radiation of 4.75 kWh/m2 per day.

Chart 16
Wind power resources in Andalusia
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alto potencial solar. Destacando, por consiguiente, tanto su elevado potencial de energía 
solar térmica para la obtención de energía térmica, como de energía solar fotovoltaica 
para la producción de electricidad.

 La energía solar en Andalucía está cobrando cada día mayor relevancia, en relación a su 
contribución al abastecimiento energético de la comunidad. Al respecto cabe destacar 
principalmente la aportación de las plantas fotovoltaicas conectadas a red, el enorme 
potencial de esa misma tecnología en suelo urbano y la instalación de centrales termo-
solares comerciales, que cuentan en Andalucía con un recurso solar destacado y una 
orografía que permite en gran medida su implantación.

4.2.2. Infraestructuras energéticas

Infraestructura eléctrica

En Andalucía se dispone básicamente de tres ramales de transporte norte-sur: Pinar del 
Rey-Guillena, Tajo de la Encantada-Guadame y Litoral-Rocamora, unidos en su extremo 
sur por un ramal horizontal, que parte de Litoral y finaliza en Pinar del Rey, y que pasa por 
las subestaciones Caparacena y Tajo de la Encantada. Los puntos de unión de los trazados 

CUADRO 17

Mapa de insolación en 
Andalucía

FUENTE: 
Agencia Andaluza de la Energía.
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This, together with the vast expanse which occupies, 87,597 km2, makes Andalusia the 

Spanish region with the greatest solar potential. Stressing therefore both its high poten-

tial for solar thermal energy to obtain thermal energy, as well as solar photovoltaic for 

electricity production. 

Solar energy is becoming more and more relevant in Andalusia every day, with regards 

to its contribution in supplying energy to the community. With this, it is necessary to po-

int out the contribution from the photovoltaic power plants connected to the network, a 

vast potential of this same technology on urban land and the installation of commercial 

thermosolar power stations, which in Andalusia have an important solar resource and an 

orography that to a great extent allows their implementation. 

4.2.2. Energy infrastructures

Electricity infrastructure

Andalusia basically has three north-south transport lines: Pinar del Rey-Guillena, Tajo de 

la Encantada-Guadame and Litoral-Rocamora, linked in the south by a horizontal line, 

that starts on the Coast and ends in Pinar del Rey, and that goes through the substations 

of Caparacena and Tajo de la Encantada. The link points of the vertical and horizontal 

SOURCE: 
Andalusian Energy Agency.

Graph 17
Solar Insolation Map of Andalusia
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verticales y horizontales coinciden con tres de los centros de producción con potencia más 
significativa, Algeciras, Tajo de la Encantada y Carboneras.

Adicionalmente, se ha puesto en servicio un doble circuito de 400 kV de Guillena a Huel-
va (SET Palos), cuya función principal es evacuar la potencia instalada en la provincia 
onubense.

Como conexiones internacionales, Andalucía cuenta con dos cables submarinos de 400 kV 
que unen la Estaciones Terminales Tarifa y Fardioua en Marruecos.

A finales de 2006 se disponía en Andalucía de un total de 1.543 kilómetros de línea de 400 
kV y de un total de 2.644 kilómetros de línea de 220 kV, gestionados por el operador del 
Sistema Eléctrico, Red Eléctrica de España. En cuanto a la potencia de transformación ins-
talada en subestaciones, en Andalucía se disponía a final de 2006 de una potencia de 9.720 
MVA en 400/220 kV y 780 MVA en 400/132 kV.

En la red de AT de distribución se disponía a finales de 2006 de 2.955 km de 132 kV y de 
6.432 km de 66-50 kV, siendo la capacidad de transformación AT/AT de 14.249 MVA y la 
AT/MT de 14.788 MVA (no englobando ningún transformador con primario a 400 kV).

CUADRO 18

Red eléctrica de transporte 
y distribución

FUENTE: 
Red Eléctrica de España y Endesa 
Distribución Eléctrica.

tracks coincide with three of the production centres with the most important power pro-

duction, Algeciras, Tajo de la Encantada and Carboneras.

Additionally a double circuit of 400 kW has been set up in Guillena to Huelva (SET Palos), 

whose main task is to evacuate power installed in the Huelva province.

As international connections, Andalusia has two underwater cables of 400kW that join the 

Terminal Stations of Tarifa and Fardioua in Morocco. 

By the end of 2006, Andalusia had a total of 1,543 km of 400 kV line and a total of 2,644  

km of 220 kV line, managed by the operator of the Electricity System, Spanish Electricity 

Network (Red Eléctrica de España). With regards to the transformation power installed at 

the substations, at the end of 2006 Andalusia had a power of 9,720 MVA in 400/220 kV 

and 780 MVA in 400/132 kV.

In the HV distribution network at the end of 2006 it had 2,955 km of 132 kV and 6,432 

km of 66-50 kV, with the HV/HV transformation capacity being 14,249 MVA and HV/MV of 

14,788 MVA (not covering transformer with a primary at 400 kW).

SOURCE: 
Spanish Electricity Network (Red 
Eléctrica de España) and Endesa 
Distribución Eléctrica

Chart 18
Electrical transport and 
distribution network
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En cuanto a la red de MT la longitud total de líneas aéreas era a finales de 2006 de 37.490 
km, y de líneas subterráneas de 10.625 km. Respecto a BT, la longitud total de líneas aéreas 
era de 53.029 km, y de líneas subterráneas de 14.243 km. La potencia en centros de trans-
formación alcanzaba los 16.021 MVA.

En las tablas siguientes se hace un resumen de las longitudes de líneas y potencia de trans-
formación correspondiente a la red de distribución de Andalucía.

Tensión (kV) Líneas (km) 2006 Tensión (kV)
Transformación en 

subestaciones (MVA)

132 2.955 AT/AT 14.249

66-50 6.432 AT/MT 14.788

Líneas de media tensión (km en 2006)

Aéreas 37.490

Subterráneas 10.625

Total 48.115

Líneas de baja tensión (km en 2006)

Aéreas 53.029

Subterráneas 14.243

Total 67.272

Centros de transformación (nº) 45.787

Potencia de los centros de transformación (MVA) 16.021

La generación eléctrica ha experimentado un profundo cambio en toda España desde la 
liberalización del mercado eléctrico en 1997. Este cambio ha sido especialmente importante 
en Andalucía, donde el escenario actual de generación, tanto en Régimen Ordinario como en 
Régimen Especial, es sustancialmente distinto al previo a ese nuevo marco.

Andalucía contaba a finales de 2006 con un parque generador de 10.805,7 MW, siendo la 
potencia acogida al Régimen Ordinario de 8.936,2 MW. Las Centrales Térmicas de Ciclo 
Combinado a gas natural (CTCC) se han convertido en la tecnología de mayor peso (11 
grupos en 5 centrales – 4.790 MW) desplazando a las de carbón, que históricamente han 
sido la base de la generación en Andalucía, al segundo lugar (4 grupos en 3 centrales – 
2.051 MW). La potencia en centrales hidráulicas acogidas a este mismo régimen alcanza los 
1.034,2 MW, de los que 570 MW corresponden a centrales de bombeo. Cierran el inventario 
del parque de generación en Régimen Ordinario dos centrales de Fuel-Gas que suman una 
potencia de 1.061 MW.

CUADRO 19

Longitud de líneas y 
potencia de transformación

FUENTE: 
Endesa Distribución Eléctrica.

With regards to the MV network the total length of overground lines at the end of 2006 

was 37,490 km and underground lines was 10,625 km. With respect to LV, the total over-

ground length was 53,029 km and underground lines were 14,243 km. The power in the 

transformation centres reached 16,021 MVA.

In the tables below we summarise the lengths of the lines and transformation power co-

rresponding to the distribution network of Andalusia.

Electricity generation has experienced a great change all over Spain since the liberali-

sation of the market in 1997. This change has been especially important in Andalusia, 

where the current generation scenario, both under the Ordinary Regime as well as under 

the Special Regime is substantially different to the previous one before this framework.

At the end of 2006, Andalusia counted on a generator park of 10,805.7 MW. The power 

under the Ordinary Regime being 8,936.2 MW. The Combined Cycle Power Plants for 

natural gas (CTCC) have become the most important technology (11 groups in 5 power 

plants - 4,790 MW) displacing those of coal, which  historically has been the basis for 

generation in Andalusia, to second place (4 groups in 3 power plants - 2,051 MW). The 

power in hydraulic plants under this same regime reaches 1,034.2 MW of which 570 MW 

correspond to pumping power plants. The list of generation parks under the Ordinary 

Regime are rounded off with the two Fuel-Gas power plants that add up to a power of 

1,061 MW.

Voltage (kV) Lines (km) 2006 Voltage (kV) Transformation at 
substations (MVA)

132 2,955 HV/HV 14,249

66-50 6,432 HV/MV 14,788

Medium voltage lines (km in 2006)

Overground 37,490

Underground 10,625

Total 48,115

Low voltage lines (km in 2006)

Overground 53,029

Underground 14,243

Total 67,272

Transformation centres (No.) 45,787

Power of the transformer substations (MVA) 16,021

Chart 19
Length of lines and 

transformation power

SOURCE: 
Endesa Distribución Eléctrica
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CUADRO 20

Parque de generación 
eléctrica acogido al 
Régimen Ordinario en 
Andalucía

FUENTE: 
Agencia Andaluza de la Energía.

GRÁFICO 17

Potencia instalada en R.O. 
por tecnología. Año 2006

FUENTE: 
Agencia Andaluza de la Energía.
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Tecnología Central Combustible Provincia Número Grupos Potencia (MW)

Carbón

Litoral	de	Almería Carbón	Importación Almería 2 1.159

Los	Barrios Carbón	Importación Cádiz 1 568

Puente	Nuevo Carbón	Nacional Córdoba 1 324

Total	Carbón 2.051

Fuel Gas

Bahía	de	Algeciras Fuel-gas Cádiz 2 753

Cristóbal	Colón Fuel-gas Huelva 2 308

Total	Fuel-Gas 1.061

Ciclo Combinado

San	Roque Gas	Natural Cádiz 2 797

Campo	de	Gibraltar Gas	Natural Cádiz 2 781

Palos	de	la	Frontera Gas	Natural Huelva 3 1.195

Arcos	de	la	Frontera Gas	Natural Cádiz 4 1.619

Colón Gas	Natural Huelva 1 398

Total	Ciclo	Combinado 4.790

Bombeo

Guillena Central	de	Bombeo Sevilla 3 210

Tajo	de	la	Encantada Central	de	Bombeo Málaga 4 360

Total	Bombeo 570

Hidráulicas
Hidráulica	no	Bombeo 464,2

Total	Hidráulica	no	Bombeo 464,2

Total 8.936,2

En una representación porcentual de la potencia instalada en Régimen Ordinario por tecno-
logías tendríamos la siguiente gráfica:

La localización geográfica de las instalaciones acogidas al Régimen Ordinario en Andalucía 
se presenta en el siguiente mapa.

The following graph shows a percentage representation of the power installed under the 

Ordinary Regime by technologies:

The geographic location of the installations found under the Ordinary Regime in Andalusia 

is shown on the following map:

Technology Power plant Fuel Province Number of 
Groups Power (MW)

Coal

Almería coast Imported coal Almería 2 1,159

Los Barrios Imported coal Cádiz 1 568

Puente Nuevo National coal Córdoba 1 324

Total Coal 2,051

Fuel Gas

Bahía de Algeciras Fuel-gas Cádiz 2 753

Cristóbal Colón Fuel-gas Huelva 2 308

Total Fuel-Gas 1,061

Combined Cycle

San Roque Natural Gas Cádiz 2 797

Campo de Gibraltar Natural Gas Cádiz 2 781

Palos de la Frontera Natural Gas Huelva 3 1,195

Arcos de la Frontera Natural Gas Cádiz 4 1,619

Colón Natural Gas Huelva 1 398

Total Combined Cycle 4,790

Pumping

Guillena Pumping Power Plant Sevilla 3 210

Tajo de la Encantada Pumping Power Plant Málaga 4 360

Total Pumping 570

Hydraulic
Non Pumping Hydraulic 464.2

Total Non Pumping Hydraulic 464.2

TOTAL 8,936.2

Chart 20
Electricity generating 
installations under the 
Ordinary Regime in 
Andalusia

SOURCE: 
Andalusian Energy Agency.

Graph 17
Power installed under 
Ordinary Regime by 
technology 2006

SOURCE: 
Andalusian Energy Agency.
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CUADRO 22

Centrales Régimen Especial

FUENTE: 
Agencia Andaluza de la Energía.

CUADRO 21

Centrales Régimen 
Ordinario

FUENTE: 
Agencia Andaluza de la Energía.

SOURCE: 
Andalusian Energy Agency.

SOURCE: 
Andalusian Energy Agency.

Chart 21
Ordinary Regime

Power plants

Chart 22
Special Regime

Power plants
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Mientras que la potencia instalada perteneciente al Régimen Ordinario se encuentra muy 
localizada y concentrada en determinadas zonas de la geografía andaluza, el carácter distri-
buido de la generación en Régimen Especial la convierte en un catalizador del crecimiento 
territorial al promover un sistema eléctrico homogéneo en el territorio.

La generación en Régimen Especial alcanzaba a final de 2006 una potencia instalada de 
1.869,5 MW. De esta potencia cabe destacar la cogeneración (931,3 MW) y la energía eólica, 
que entre las renovables es la de mayor peso en este régimen de generación (607,9 MW). Por 
tecnologías, el reparto de potencias a finales de 2006 era el siguiente:

GRÁFICO 18

Reparto de potencia 
instalada por tecnología en 
R.E. Año 2006

FUENTE: 
Agencia Andaluza de la Energía.1.869,5 MW
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En cuanto a la generación de energía eléctrica en Andalucía, a finales de 2006 la producción bru-
ta ascendió a 41.417,9 GWh; de los cuales el 84,8% tuvo su origen en el Régimen Ordinario de 
generación mientras que el resto, es decir, el 15,2% fueron aportados por el Régimen Especial.

El desglose por tecnología de la producción procedente del Régimen Ordinario se muestra 
en la siguiente gráfica, donde se observa el importante peso de las centrales a gas natural, 
seguidas de las de carbón.

GRÁFICO 19

Producción bruta del 
Régimen Ordinario 2006

FUENTE: 
Agencia Andaluza de la Energía.
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Whilst the power installed under the Ordinary Regime is very localised and concentrated 

into certain areas of the Andalusian geography, the distributed character of the genera-

tion under the Special Regime converts it into a territorial growth catalyst to promote a 

homogeneous electricity system in the territory.

Generation under the Special Regime at the end of 2006 reached an installed power 

of 1,869.5 MW. Of this power we should point out co-generation (931.3 MW) and wind 

power energy, which is the most important among the renewables under this generating 

Regime (607.9 MW). The distribution of power by technologies at the end of 2006 was 

the following:

With regards to electricity generation in Andalusia, at the end of 2006 gross production 

rose to 41,417.9 GWh; 84.8% of which originated from the Ordinary Regime generation 

and the rest. i.e., 15.2% was provided by the Special Regime.

The breakdown by production technology from the Ordinary Regime is shown on the fo-

llowing graph where the importance of the natural gas power plants, followed by the coal 

ones, can be observed.

SOURCE: 
Andalusian Energy Agency.

SOURCE: 
Andalusian Energy Agency.

Graph 19
Ordinary Regime Gross 
Production 2006

Combined cycle
Hydraulic power 
Pumping
Coal power plants (national) 
Coal power plants (imported) 
Biofuel plants

Graph 18
Share of power installed by 
technology under Special 
Regime 2006

Graph 19
Gross production under 
Ordinary Regime 2006
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Relativo al Régimen Especial, a finales de 2006, la energía aportada por éste ascendió a 
5.336,0 GWh. Sumando a esta cantidad los consumos de generación, los autoconsumos y la 
energía solar fotovoltaica aislada, se obtiene una producción bruta de 6.309,7 GWh.

En la siguiente gráfica se muestra el reparto de la producción procedente del Régimen Es-
pecial por tecnologías a finales de 2006.

GRÁFICO 20

Energía adquirida al 
Régimen Especial 2006

FUENTE: 
Agencia Andaluza de la Energía.
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Infraestructura gasista

El enclave geográfico de Andalucía la hace un eslabón primordial dentro del sistema gasis-
ta nacional, ya que alberga dos importantes puntos de entrada de este combustible en la 
península: la conexión internacional Magreb-Europa, que une los yacimientos argelinos de 
Hassi R´Mel con la península a través del municipio de Tarifa (Cádiz), y la planta de regasi-
ficación de GNL de Palos de la Frontera (Huelva). A su vez, Andalucía cuenta con los únicos 
yacimientos de gas natural existentes en 2007 en la Península, uno de los cuales, Marismas, 
se ha transformado recientemente en almacenamiento subterráneo.

Junto con la infraestructura anterior, la región cuenta con un tejido notable de gasoductos 
de transporte y distribución de gas natural, que por un lado permiten que una buena parte 
de la geografía andaluza se encuentre en disposición de ser suministrada con gas natural 
canalizado, y por otra, conecta los puntos de entrada anteriores con la zona central de la 
península.

La red de transporte primario (p ≥ 60 bar) de la Comunidad Autónoma andaluza alcanzó a 
finales de 2006 un total de 1.731,3 km. La red de transporte secundario (60 bar > p > 16 
bar) llegó a los 73,81 km en esa fecha.

With relation to the Special Regime, at the end of 2006, the energy provided by this re-

gime rose to 5,336.0 GWh. Adding generation consumptions, self-consumptions and the 

isolated photovoltaic solar energy to this amount, a gross production of 6,309.7 GWh is 

obtained.

The following graph shows the distribution of the production that comes from the Special 

Regime by technologies at the end of 2006.

Gas infrastructure

The geographical location of Andalusia makes it an essential link in the national gas sys-

tem, as it hosts two major entry points of this fuel into the peninsula; the international 

connection Maghreb-Europe, which links the Algerian deposits of Hassi R´Mel with the 

peninsula through the municipality of Tarifa (Cádiz), and the regasification plant of liquid 

natural gas (LNG) in Palos de la Frontera (Huelva). At the same time, Andalusia has the 

only natural gas deposits existing in Spain as of 2007, one of which, Marismas has been 

recently converted into underground storage.

Together with the previous infrastructure, the region has a remarkable network of pipe-

lines to transport and distribute natural gas, which on the one hand allows a good part 

of Andalusia to be in a position to be supplied with piped natural gas and on the other, it 

links the previous entry points with the peninsula’s central area.

The primary transport network (p ≥ 60 bar) of the Andalusian Autonomous Community 

at the end of 2006 had reached a total of 1,731.3 km. The secondary transport network 

(60 bar > p > 16 bar) reached 73.81 km at that date.

SOURCE: 
Andalusian Energy Agency.
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CUADRO 23

Sistema gasista

FUENTE: 
Agencia Andaluza de la Energía.

En cuanto a la infraestructura de distribución, la red doméstico-comercial ha alcanzado a 
finales de 2006 los 2.849,6 km, y la red APA andaluza (preferentemente para uso industrial) 
ha llegado en 2006 a los 414,2 km de longitud.

A finales de 2006 se disponía de plantas de almacenamiento de gas natural licuado (GNL) 
para uso doméstico–comercial en servicio en Baza, Guadix, Cádiz, Rota, Almería, Ayamon-
te, Vélez-Málaga, Ronda y El Ejido, con una capacidad total de 1.120 m3

Infraestructura asociada al sector petróleo

La actividad de refino en Andalucía se desarrolla en dos refinerías: “La Rábida”, situada en 
el término municipal de Palos de la Frontera (Huelva), y “Gibraltar” ubicada en la Bahía de 
Algeciras, en el término municipal de San Roque (Cádiz). Entre las dos refinerías suman una 
capacidad nominal de tratamiento de crudos de 17.000.000 t/año y una capacidad de alma-
cenamiento de aproximadamente 3,4 millones de m3 entre crudos y productos terminados.

Andalucía cuenta con una amplia red de oleoductos repartidos en dos ejes principales, el 
oleoducto denominado “Rota-Zaragoza”, que realmente alcanza hasta el Campo de Gibral-
tar y el oleoducto denominado “Huelva-Sevilla-Córdoba”, que también conecta con Málaga, 

With regards to the distribution network, the domestic-commercial network had reached 

2,849.6 km at the end of 2006, and the Andalusian APA network (preferentially for indus-

trial use) had reached 414.2 km in length by 2006.

By the end of 2006 there were storage plants for liquid natural gas (LNG) for domes-

tic–commercial use in service at Baza, Guadix, Cádiz, Rota, Almería, Ayamonte, Vélez-

Málaga, Ronda and El Ejido with a total capacity of 1,120 m3 

Infrastructure associated to the oil sector

The refining activity in Andalusia is carried out at two refineries: “La Rábida”, located in 

the municipality of Palos de la Frontera (Huelva), and “Gibraltar” located in the Bay of 

Algeciras in the municipality of San Roque (Cádiz). The two refineries together add up to 

a nominal capacity to treat crude of 17,000,000 t/year and a storage capacity of approxi-

mately 3.4 million cubic metres between crude and finished products.

Andalusia has a vast network of oil pipelines distributed in two main areas, the oil pipeline 

called “Rota-Zaragoza”, which really goes up to Campo de Gibraltar and the oil pipeline 

called “Huelva-Sevilla-Córdoba”, which also connects with Málaga, and with ten installa-

SOURCE: 
Andalusian Energy Agency.

Chart 23
Gas system
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y con diez instalaciones de almacenamiento de productos petrolíferos con capacidad para 
albergar 1.447.160 Nm3 de productos, a los que hay que sumar los 15.338 m3 de capacidad 
de almacenamiento repartidas en seis instalaciones aeroportuarias.

Además de la infraestructura anterior, la Comunidad andaluza alberga puntos de carga 
y descarga de productos petrolíferos en las provincias de Huelva, Cádiz (Algeciras y 
San Roque), Granada (Motril) y Málaga y 1.656 puntos de venta de combustibles de 
automoción.

Infraestructura asociada al sector del carbón

Andalucía cuenta con tres puntos de entrada de carbón de importación en los puertos de 
Huelva, Bahía de Algeciras y Almería. Estos dos últimos coincidentes con los centros de 
generación eléctrica con este combustible: Central térmica «Los Barrios» y Central térmica 
«Litoral de Almería».

CUADRO 24

Infraestructura del carbón y 
el petróleo

FUENTE: 
Agencia Andaluza de la Energía.

tions for oil product storage with a capacity to store 1,447,160 Nm3 of products, to which 

we should add 15,338 m3 of storage capacity distributed amongst six airport facilities.

As well as the previous infrastructure, the Andalusian Community has loading and un-

loading points for oil products in the provinces of Huelva, Cádiz (Algeciras and San Ro-

que), Granada (Motril) and Málaga and 1,656 car fuel sales points. 

Infrastructure associated to the coal sector

Andalusia has three coal import entry points at the ports of Huelva, Bahía de Algeciras 

and Almería, with the last two coinciding with the electricity generation power plants 

which use this fuel: “Los Barrios” power plant and “Litoral de Almería” power plant. 

SOURCE: 
Andalusian Energy Agency.

Chart 24
Infrastructures for coal and 
oil
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4.3. ANáLISIS DE LAS EMISIONES DEL SECTOR ENERGéTICO 
ANDALUZ

El desarrollo económico y social ha venido de la mano de un aumento continuado de las emi-
siones de gases de efecto invernadero22, hasta tal punto que la alteración del clima constitu-
ye hoy día una gran amenaza para el medio ambiente y para una buena parte de los usos y 
actividades en el Planeta. La disociación entre el crecimiento económico y el uso de recursos 
constituye por tanto el gran reto de cara a conseguir un nuevo modelo de sostenibilidad.

Las emisiones de gases de efecto invernadero en Andalucía están experimentado un consi-
derable crecimiento. Entre el año 1990 y el año 200423 se habían incrementado en un 67,2% 
(por encima de la media nacional, que fue de 52,9%), representando el 14,5% del total de 
las emisiones asociadas al territorio nacional. Las emisiones producidas por el sector ener-
gético andaluz crecieron el 92% en el mismo período, y cerca de un tercio de las emisiones 
de GEI se deben al sector energético, englobando este sector las actividades de producción 
y transformación de energía y extracción y distribución de combustibles fósiles.

22 Gases de efecto invernadero (GEI): dióxido de carbono, metano, óxido nitroso, hidrofluorocarbonos, perfluorocarbonos, hexafluoruro de azufre.

23 Fuente: Plan Andaluz de Acción por el Clima 2007-2012: Programa de Mitigación.

El desarrollo económico 
y social ha venido de la 
mano de un aumento 
continuado de las 
emisiones de gases de 
efecto invernadero

GRÁFICO 21

Evolución de las emisiones 
de GEI por sectores en 
Andalucía

UNIDAD: 
Toneladas equivalentes de CO2 

FUENTE: 
Plan Andaluz de Acción por el Clima 
2007-2012: Programa de Mitigación
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4.3. ANALYSIS OF EMISSIONS IN THE ANDALUSIAN ENERGY SECTOR

Economic and social development has come about because of the continuous increase in 

greenhouse gas emissions,22 to such an extent that climate changes nowadays are a great 

threat to the environment and to a good part of the uses and activities on the planet. 

The disassociation between economic growth and use of resources is therefore the great 

challenge ahead to achieve a new sustainability model.

Greenhouse gas emissions in Andalusia are experiencing a considerable increase. Bet-

ween the years 1990 and 200423 they had increased by 67.2% (above the national ave-

rage, which was 52.9%), representing 14.5% of the total emissions associated to the 

national territory. The emissions produced by the Andalusian energy sector grew by 92% 

in the same period, and nearly a third of GHG emissions are due to the energy sector, with 

this sector encompassing the activities of production and transformation of energy and 

extraction and distribution of fossil fuels. 

Economic and social 
development have gone had 
in hand with a continuous 
increase of greenhouse gas 
emissions

UNIT: Tons equivalent to CO2 

SOURCE: 
Andalusian Action Plan for Climate 
2007-2012: Mitigation Programme

Graph 21
Evolution of the GHG 
emissions by sectors in 
Andalusia

22 Greenhouse gases (GHG): carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride. 

23 Source: Andalusian Action Plan for Climate 2007-2012: Mitigation Programme
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Esta situación refleja una vinculación fuerte entre el desarrollo económico andaluz y un 
incremento del consumo de combustibles fósiles; lo que se traduce en elevados índices de 
emisiones de CO2.

El análisis de las emisiones per cápita arroja los siguientes datos: las toneladas de CO2 
equivalentes por habitante en Andalucía se situaban en 2004 en 8, por debajo de la media 
nacional (9,9 toneladas de CO2 eq/hab). En 1990 estos ratios se cifraban en 5,2 toneladas 
de CO2 eq/hab en la Comunidad andaluza y 7,5 toneladas de CO2 eq/hab en España, ha-
biendo experimentado en ambos casos un continuo crecimiento en el período 1990-2004, 
del 54,3% y 38,1% respectivamente. Estas cifras reflejan el proceso general de reducción 
del diferencial de desarrollo entre España y Andalucía, situándose en ambos casos por de-
bajo de la media de los Estados miembros que participaron en el reparto de los objetivos 
establecidos en el Protocolo de Kyoto (UE-15) (11 toneladas de CO2 eq/hab).

El nexo de unión fundamental entre los tres aspectos básicos de la sostenibilidad (economía, 
sociedad y medio ambiente), lo constituye la energía. El crecimiento económico conlleva, 
según el modelo imperante, un incremento de la demanda de energía. Este incremento se 
ha satisfecho tradicionalmente mediante fuentes fósiles, provocando lo que se viene a de-
nominar una “carbonización” de la economía. Y esto se traduce necesariamente en elevados 
índices de emisiones de CO2.

El reparto por sectores de las emisiones de gases de efecto invernadero en Andalucía refleja 
el peso que las actividades de extracción, producción, transformación y distribución de la 
energía tienen sobre el total. En el período 1990-2004 se observa que hay dos sectores cuya 
contribución al total de emisiones es importante y ha ido creciendo a lo largo de estos años. 
Se trata de la combustión para la producción y transformación de energía y el transporte 
por carretera.

En 2004, cerca de un tercio de las emisiones de gases de efecto invernadero en la Comu-
nidad andaluza se debieron al sector energético. Andalucía cuenta con importantes centros 
de procesado y transformación de energía; centrales térmicas de carbón, fuel-gas y ciclos 
combinados a gas natural, así como las refinerías ubicadas en Cádiz y Huelva, junto a insta-
laciones de extracción, transporte y distribución de combustibles fósiles: carbón, productos 
petrolíferos y gas natural. A pesar de ello, el cambio del mix de generación eléctrica en la 
Comunidad Autónoma, con un mayor peso de las renovables y del gas natural, supone la 
reducción de las emisiones procedentes de dicho sector por GWh producido.

This situation reflects the strong link between Andalusian economic development and an 

increase in the fossil fuel consumption, which means high indices of CO2 emissions.

The analysis of emissions per capita gives us the following data: the tons of CO2 equiva-

lent per person in Andalusia in 2004 was 8 tons of CO2 eq/per, under the national average 

(9.9 tons CO2 eq/per). In 1990 the ratio of these figures was 5.2 tons of CO2
 eq/per in the 

Andalusian Community and 7.5 tons of CO2 eq/per in Spain, with both cases experiencing 

a continuous growth in the period 1990-2004, 54.3% and 38.1% respectively. These fi-

gures reflect the general process of reducing the development differential between Spain 

and Andalusia, placing themselves in both cases below the average of the Member States 

average which took part in the distribution of the objectives set out in the Kyoto Protocol 

(EU-15) (11 tons of CO2 eq/per).

The essential link between the three basic aspects of sustainability, (economy, society 

and environment), is made up by energy.  Economic growth implies, according to the pre-

vailing model, an increase in energy demand, which has traditionally been met by fossil 

fuels, leading to what has been termed a “carbonization” of the economy, which results 

in high rates of CO2
 emissions. 

The distribution by sectors of greenhouse gas emissions in Andalusia reflects the im-

portance that the activities of extraction, production, transformation and distribution of 

energy have on the total. In the period 1990-2004 it can be observed that there are two 

sectors whose contribution to total emissions is important and has grown during those 

years, burning to produce and transform energy and road transport.

In 2004 nearly a third of the greenhouse gas emissions in the Andalusian Community 

were due to the energy sector. Andalusia has important plants for processing and trans-

forming energy; power plants with coal, fuel-gas and natural gas combined cycles, as well 

as the refineries located in Cádiz and Huelva, together with facilities for extraction, trans-

port and distribution of fossil fuels: coal, oil products and natural gas.  Despite this, the 

change in the electricity generation mix of the Autonomous Community, with a greater 

importance in renewable energy and natural gas, means a reduction in emissions coming 

from this sector per GWh produced.
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Un nuevo modelo energético para 
Andalucía

El modelo energético descrito en este capítulo representa la referencia a la que tender en el 
futuro. Un nuevo modelo conformado en base a una mayor diversificación energética con un 
elevado aprovechamiento de los recursos autóctonos y renovables; en la gestión de la de-
manda, poniendo en valor medidas de ahorro y eficiencia energética; y en elevados niveles 
de autosuficiencia de los centros de consumo.

Ello requerirá una profunda transformación del sistema energético actual, cuyo alcance, 
dada su trascendencia, debe situarse en el largo plazo.

5.1. UNA NUEVA CULTURA ENERGéTICA

El contexto general de la situación energética ha quedado caracterizado por las incertidum-
bres ligadas al cambio del clima en la Tierra y a la vulnerabilidad derivada de la escasez de 
recursos fósiles. Este hecho introduce un cambio conceptual sobre la planificación energéti-
ca tradicional centrada en garantizar el suministro energético suficiente a un precio asequi-
ble con la calidad adecuada.

Dicho cambio deberá establecer un nuevo marco energético para alcanzar el desarrollo sos-
tenible de la sociedad andaluza, entendido como la capacidad de asegurar el bienestar de 
los ciudadanos a largo plazo, manteniendo un equilibrio razonable entre seguridad y abaste-
cimiento energético, desarrollo económico, satisfacción de las necesidades sociales, servi-
cios de energía competitivos y protección del medio ambiente a nivel local y global.

No se trata ya de evaluar qué infraestructuras y servicios energéticos son necesarios para 
una demanda que crece sin que parezca afectarle los límites, sino de valorar si dicha deman-
da a largo plazo puede satisfacerse o no bajo criterios de suficiencia, sostenibilidad y solida-
ridad, introduciendo la gestión de la demanda como un ejercicio previo a la satisfacción 
de ésta. Para ello será fundamental la participación directa de todos los agentes implicados, 
administración pública, agentes económicos y sociales, investigadores, educadores, medios 
de comunicación y ciudadanos en general, creando una conciencia colectiva ante un proble-
ma, el energético, que ya es una realidad, en lo que será una nueva cultura energética.

The energy model described in this chapter represents the reference we should take into 

account in the future. A new energy model based on greater energy diversifi cation with 

a higher exploitation of autochthonous and renewable energy resources; in the manage-

ment of demand, putting in value energy saving and effi ciency measures; and in the high 

levels of self-suffi ciency in the consumption centres. 

This will need a thorough transformation of the current energy system, whose scope, 

given its signifi cance, should be placed in the long term.

5.1. A NEW ENERGY CULTURE

The general context of the energy situation has been characterised by uncertainties linked 

to climate change on Earth and vulnerability derived from the shortage of fossil resources. 

This fact has meant a conceptual change on traditional energy planning focused on gua-

ranteeing energy supply at an affordable price with suitable quality.

This change should establish a new energy framework to attain sustainable development 

in the Andalusian society, understood as the ability to ensure citizens’ welfare in the long 

term, maintaining a reasonable balance between safety and energy supply, economic de-

velopment, meeting social requirements, competitive energy services and protecting the 

environment locally and globally.

It is no longer to just assess what infrastructure and energy services are needed to meet 

a growing demand without seeming to affect its limits, but a need to assess whether 

long-term demand can be met or not under criteria of suffi ciency, sustainability and so-

lidarity, introducing demand management as an exercise prior to meeting this. This is 

fundamental to the direct involvement of all agents involved, government, economic and 

social agents, researchers, educators, media and the general public, creating a collective 

awareness to a problem, that of energy, which is already a reality, in what will be a new 

energy culture. 

A new energy model for Andalusia
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For decades western society has incorporated deep set values on energy availability ba-

sed on high performance and progress led by the combination of large energy production 

facilities (plants and refineries) and efficient distribution networks. We must change this 

paradigm for another that governs the principles of self-sufficiency and that adapts to 

specific conditions. Self-sufficiency means only those demands for energy that are not 

possible to be resolved with self-sufficiency and renewable solutions will be transferred 

to the network. And adapting the way of producing and welfare to the climatic, territorial 

and cultural conditions.

If we want the new energy planning for Andalusia to reach its main objective of guaran-

teeing a sufficient quality energy supply for all the Andalusians over the next few years, 

for it to always contribute to Andalusia’s development under the conditions of economic, 

social and environmental sustainability, it is essential that there is a greater integration 

with other sectoral policies through permanent dialogue and a joint action with all 

those involved.

Energy planning must incorporate other policies to achieve the objectives and planned 

contents of the energy policy. Not only must the investments carried out in the energy 

sector be planned under the view of sustainability, but it is essential to incorporate criteria 

for using energy well into the territory planning process from the start, in the configura-

tion of the territorial structure itself and into the models for spatial planning for uses and 

activities, in urban plans and for mobility, industry, tourism, the building sector, taking 

into account that today’s planning will be tomorrow’s reality and that the policies that act 

on the socioeconomic reality of the Autonomous Community of Andalusia have a greater 

margin of action.

This change makes for a more sustainable energy model from the social, economic and 

environmental viewpoint and cannot happen without the determined involvement of all 

the Andalusian people, in all areas. And all of this will only be possible if a collective 

awareness is created that values energy as a valuable and limited resource, accepting 

that there are limits and that the shortage of it leads to the need to adapt to other 

consumption measures and to collaborate in creating balanced conditions in the energy 

system.

The citizen is in the end the final object of the system. It is he who demands energy 

services to undertake daily activities, and it is also he in whose hand it is to provide to a 

great extent the change towards a new energy culture where self-sufficiency, responsible 

A new development model 
requires an in depth 

transformation of the current
energy system
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consumption and the value of renewable energy and efficiency are the basic components 

of the habits and decisions of companies and the general public.

The action of the Andalusian Regional Government in this historic cycle should combine 

the effort in developing the elements of national and European policies that correspond 

to renewable energy, savings, efficiency, innovation and network management, with a 

greater medium and long term effort so that this new culture prevails among people, 

companies and public administrations. The implementation of this new culture in Anda-

lusian society sets out one of the main challenges, if not the main one, in this route that 

opens up new Andalusian energy planning.

The concept “new energy culture” comes from the unavoidable need to respond to the 

complex challenge of climate change, the vulnerability of an energy system suppor-

ted by fossil fuels and the commitment of guaranteeing a quality energy supply to the 

people.

In this way, Andalusia proposes the following key points for the success of its new ener-

gy framework:

 proper management of an increasing energy demand, 

 self-sufficiency, 

 progressive abandoning of fossil fuels in favour of renewable energy,

 integration of innovation and new technologies in energy matters,

  mainstreaming of energy strategies in all aspects, with special consideration in spa-

tial planning,

  and to make society aware of the value of the rational use of energy.
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5.2. A NEW ENERGY MODEL FOR ANDALUSIA

The formulation of the Andalusian Sustainable Energy Plan 2007-2013 (PASENER 2007-

2013), from the Agreement of 13th June 2006, of the Governing Council, which includes 

the need to create a new energy plan based on the commitments made in the Kyoto Pro-

tocol as set out in the fifth axis  of the 6th Social Partnership Agreement, incorporates the 

changes in the principles of energy policies that, on the one hand, delve into the pillars 

that shaped these policies in the PLEAN 2003-2006 and, on the other, raise the scope 

of the energy policy aims aspiring at an energy model change which fosters structural 

changes in the system and consolidates a new energy culture impregnated by collective 

awareness that considers energy to be a valuable and scarce resource.

In this structural reorganisation of the Andalusian energy system we should look for a 

repositioning based on a better exploitation of energy resources in the region and 

the global definition of an energy model that is totally adapted to the climatic, cultural and 

economic conditions of Andalusia.

For years, regional policies, coupled with European ones, have been focused on diversi-

fying energy sources, in modulating demands (savings and efficiency) and in optimising 

the performance of networks. At present, we should also confront energy demand at its 

roots, studying the viability of certain energy demands and bringing about a self-suffi-

ciency level in the consumption centres. This way energy networks would receive mainly 

demands that cannot be resolved in any other way at the demand and consumption cen-

tres and which are essential for productive activity and the welfare of Andalusian people.

This profound innovation can and should be the trigger for a configuration and expansion 

of the cluster of regional goods and services businesses, both to meet the needs of Anda-

lusian businesses and families as well as to export the model, knowledge and products to 

other areas with comparable conditions. 

With respect to productive sectors (agricultural, industrial and services), the energy po-

licy should be oriented at providing companies with solutions under the new energy fra-

mework, bringing about installations that increase self-sufficiency (renewable energy and 

co-generation), savings and efficiency.

With respect to the residential sector, which probably will be the factor that has the most 

impact on the Andalusian energy system, not only in its conformation and organisation, 

but also in its own viability, the scenario we are facing could question the basic principle of 

energy policy during the last century of meeting demands without caring about its volume 

Fundamental pillars 
of this model: greater 
energy diversification, 

exploitation of 
autochthonous and 
renewable energy 

resources, management 
of demand and

innovation
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como en su propia viabilidad, el escenario al que nos aproximamos puede poner en cuestión 
el principio básico de la política energética durante el siglo pasado de satisfacción de las 
demandas sin importar su volumen ni el lugar donde se producen, además de su repercusión 
en el transporte. Por ello, es especialmente relevante asegurar que sólo se demandan a la 
red aquellas necesidades energéticas que no se pueden cubrir "in situ". Así, han de ser fa-
vorecidas las condiciones para que los edificios y las urbanizaciones resuelvan con criterios 
de diseño la mejor integración en el medio para reducir las necesidades energéticas y que 
se doten de medios propios para generar con fuentes renovables la mayor cantidad posible 
de energía.

Las administraciones públicas, en su calidad de demandantes, tienen también un reto in-
eludible de liderar y protagonizar estas nuevas pautas tanto en el espacio e instalaciones 
públicas, como en sus edificios. La iluminación pública o las instalaciones de eliminación de 
residuos y los numerosos edificios públicos pueden incorporar sistemas de generación de 
energía renovable para abastecerse con medios propios de parte de la energía que necesi-
tan, mejorar la eficiencia de sus instalaciones e incorporar criterios estrictos de gestión que 
representen, en conjunto, una referencia para el conjunto de la sociedad.

Respecto al transporte, cuidando en primer lugar que éste sea de calidad, debe tenerse en 
cuenta el respeto al medio ambiente y favorecer un reparto modal equilibrado, con predo-
minio de los modos más eficientes mediante el desarrollo de redes de transportes públicos, 

or how it was produced, as well as its impact on transport. Due to this, it is especially 

relevant to ensure that only those energy demands that cannot be resolved using their 

own means should be transferred to the network. Thus, the conditions for buildings and 

developments to resolve with design criteria a better integration in their environment so 

as to reduce energy requirements and for them to have the proper means to generate as 

much renewable energy as possible will be favoured.

Public administrations, in their capacity as those that demand, also have the unavoidable 

challenge to lead and be responsible for these new guidelines not only in all areas and 

public facilities, but also in their buildings. Public lighting or waste disposal installations 

and the many public buildings can incorporate systems to generate renewable energy so 

that they can supply themselves with part of the energy they need, improve the efficiency 

of their facilities and incorporate strict management criteria that represent, as a whole, a 

reference for all of society.

Regarding transport, care must first be taken to implement quality, and other factors 

should be considered such as environmental friendliness and favouring a balanced modal 

delivery of mobility, with a predominance of the most efficient ways through the develop-

ment of public transport networks, which are intra and inter urban, and the diversification 

of energy sources through the development of a proper distribution network.
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In this new energy model the citizen will play an active role, as he will not limit himself to 

demanding and consuming energy, but he must do so under the criteria of energy savings 

and efficiency. For this, prior work must be carried out in training and providing information 

by the Government to attain the progressive implementation in the Andalusian society of 

the new values such as those that energy is a basic and scarce resource. This change in va-

lues also means the acceptance of adaptation principles. That is, Andalusian people should 

live in a unique way, adapted to the environmental and territorial conditions of the region. 

Together with all these unavoidable challenges, Andalusia has been given a historic op-

portunity to be at the forefront of a new energy model at a world level. Andalusia has the 

energy technologies and sensitivity, human proximity, geography and climate in relation 

to the third world.  We are the best technological and cultural bridge between Europe and 

Africa as well as between Europe and Latin America. The new energy models that are 

being developed in Andalusia can be easily transported to other areas in the world. It is 

possible to configure an energy model that will act as a reference to other regions and 

create opportunities for the export of goods and services with our production materials.

Thus, the Andalusian Community, although lacking in fossil fuel resources, is very rich in 

renewable energy; it can convert the renewable energy industry into a strategic industry 

from not only the point of view of energy safety, but also from sustainable economic, 

social and environmental development which means an opportunity that demands great 

innovative ability, as “innovative activities are a main factor to stimulate growth 

in productivity and competitiveness and a key factor to achieve sustainable 

growth” (European Council of Lisbon).

All the aforementioned introduces new issues into the planning process that can be sum-

marised in the following points:

Transversal character of the energy policy

Energy policies should be actively incorporated into the spatial planning process from the 

start and introduce the energy dimension into the basic decisions for urban growth and 

planning of uses to guarantee a balanced and sustainable development. In the current 

situation, we cannot allow energy supply to be a later contribution to the study of spatial 

planning, simply to meet its needs.

It is therefore necessary to internalise that energy policy, which has a transversal cha-

racter in relation to other policies for which we must establish new coordination channels 

through the territorial planning instruments of Law 1/94 on Spatial Planning, or other 

inter-administrative mechanisms that are enabled.
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Therefore, for example, the environmental impact on the natural environment from the 

new ways of producing useful energy from renewable sources, the environmental issue 

of emissions from power plants or the energy and environmental consequences of urban 

and productive growth or the sustainable increase in mobility, are issues that will be co-

vered in the preparation and approval process of the new planning and in its development 

instruments.

In particular, new collaboration procedures should be set up to ensure the viability and 

suitability of urban growth in areas which have a saturation risk such as the coast and 

built up urban areas.

In this same sense, the planning tools should assess the demand context for urban and 

industrial developments, the energy consequences of mobility related to spatial planning, 

new ways for leisure and sport, territorial priorities in the scenario of a shortage of energy 

resources and the economic development potential in certain territories in relation to the 

new energy plan. 

Optimal management of demand and distributed generation

The culture for energy saving is integrated into the population with this new energy 

model, influencing their consumption habits, transport methods and demand for energy 

services. Collective awareness about the energy problem and its environmental conse-

quences will move citizens and companies to use energy rationally, providing the highest 

level of self-sufficiency, using more efficient systems and ensuring the greatest savings.

On this route towards a new culture for self-sufficiency and energy savings the messa-

ges and information that the citizen receives will be key together with the solutions that 

are completely adapted to the climate, economic, environmental and social conditions of 

Andalusia.

The Government should be an example on how to use energy wisely, taking on their own 

commitment to self-sufficiency and energy savings, which will act as a reference for the 

general population. It is necessary to change the current model of public contracting, 

introducing criteria for energy efficiency in any supply or energy service that the gover-

nment requires.

These good practice criteria should also be introduced into policies that are not directly 

related to energy, such as urban policies, reduction of basic mobility demands, the modal 

change in travel or in industrial policies, incorporating into urban planning the actions 

that will give generation facilities to public management service systems, as well as to 

It is necessary for energy 
policy to acquire a 
transversal dimension in 
relation to other policies, 
especially territorial ones
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the different consumption centres (industrial estates, buildings, etc...) and the measures 

that optimise energy consumption of buildings and estates by applying criteria for design 

and execution. In this sense, we hope to incorporate regional policies aimed at having a 

greater impact on energy management to share management intervention criteria based 

on innovation (and also on historical experience) in ways to use land, products and pro-

cesses that are fully adapted to the Andalusian territory.

Prioritise the use of renewable energy

In the new energy model, renewable energies occupy a predominant position in their own 

right, due to their sustainability, distributed and in harmony with the environment. Faced 

with the threat of climate change, and whose consequences could already be irreversible 

and with an emphasis on energy supply problems, which draw us to an ever closer sce-

nario of a shortage of fossil fuels to cover the increasing demand for energy, at very high 

prices, the exploitation of the important renewable resources that Andalusia has means 

providing it with this autochthonous and safe energy to lessen the impact of the uncer-

tainties of the international energy market in the future. 

Furthermore, the development of its own skills in the renewable energy field brings eco-

nomic, social and environmental benefits, constituting an excellent opportunity to be in 

an advantageous position in an increasingly competitive market, stimulating economic 

growth, exports of goods and services and creating jobs.

The existing exploitable wind power potential, high availability of biomass, large produc-

tion capacity for energy crops and the especially abundant solar resources, makes Anda-

lusia stand out from the rest of the Autonomous Communities as well as most regions of 

the European Union.

However, despite the important effort that has been undertaken to develop renewable 

energy, there are still many barriers that persist and make the development of these te-

chnologies difficult.  In this new phase, we must look for the solution to the strangleholds 

that impede or delay the complete development of the generating potential from renewa-

ble resources, whether destined for the network or for self-consumption.

We should not only encourage the use of energy coming from renewable sources, but also 

the renewable energy industry itself, which can be listed as added value and becomes a 

strategic industry, from not only the safe energy point of view but also from an economic 

and social development one.

Primacy of renewable 
energy when facing 
climate change and 

dependence on energy 
from abroad
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estrangulamientos que impiden o retrasan el pleno desarrollo del potencial de generación a 
partir de fuentes renovables, tanto con destino a la red, como para autoconsumo.

No sólo se ha de favorecer el uso de energía procedente de fuentes renovables, sino tam-
bién la propia industria de las energías renovables, que puede ser catalogada de alto valor 
añadido y convertirse en una industria estratégica, tanto desde el punto de vista de la segu-
ridad energética, como del desarrollo económico y social.

Entre las características principales del tejido industrial asociado a las energías renovables 
destacan: su dinamismo, por tratarse de productos en continuo avance y transformación; 
su innovación, pues es necesario adoptar soluciones que permitan el avance, tanto en los 
productos como en las estructuras de las propias empresas; su alto desarrollo tecnológico, 
pues los productos requieren la incorporación de tecnologías telemáticas, nuevos materia-
les, microelectrónica o diseño; su capacidad de expansión pues, aunque los mercados loca-
les son el germen de la industria, el futuro que se vislumbra estará en otros países en vías 

Among the main characteristics of the industrial network associated to renewable energy, 

the following are highlighted: their dynamism, as they are products that are continuously 

advancing and transforming; their innovation, as it is necessary to adopt solutions that 

allow for advance, not only in products but also in the structures of the companies them-

selves; their high technological development, as the products require the incorporation 

of telematic technologies, new materials, micro-electronics or design; their capacity to 

expand because although local companies are the seed of the industry, the future that is 

envisaged will be in other developing countries that demand more efficient technologies 

than the current ones;  their demand for jobs, characterised by their stability, as it is a 

sector with very important projection; their high technological qualification, given the 

continuous advance of the different technologies and their social recognition, due to the 

dual role as an energy provider and protector of the environment.
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The large scale development of the different technologies to make use of the renewable 

resources will mean, in the long term, deployment for a large capacity of storage and 

transport, not only in time (storage of energy produced for later use) as well as in the 

expansion of the land needed for this storage, and for putting into effective practice the 

concept of consumption next to the generation through local networks that will boost dis-

tributed generation of electricity as well as thermal energy.

Innovation of technology and processes

Innovation is the key to economic and social progress in the most advanced countries. In 

a global economy, a model for economic development that is socially balanced and sus-

tainable in the long term should be maintained in innovation and creation of knowledge, 

with R+D+i being the tip of the iceberg of competitiveness.

R+D+i activity has an impact in benefitting society through various mechanisms: it pro-

duces knowledge and technology that contribute in improving the quality of life for the 

people, it increases competitiveness of local industry and generates value for itself, by 

exporting know-how, patents and procedures.

Regions of the developed world are energy dependent on fossil fuels, which are generally 

extracted from less wealthy areas of the world. The Andalusian region is especially deli-

cate due to the shortage of their own conventional energy resources.

The transition from an unbridled consumption of fossil fuels, whose availability is limited 

and whose environmental impact is unsustainable, towards an energy system based on 

clean technologies, renewable energy and high efficiency, raises an unavoidable challenge 

in science-technology and in the social field.

The new energy technologies are generally emerging technologies. They have a great 

market penetration, making them more attractive, if that is possible, to undertake an 

effort in development and innovation. In other fields (such as aviation, computers etc.) 

technological maturity and full development of markets was reached in the second half of 

the twentieth century causing there to be areas and regions of the world that are already 

technologically positioned. In the renewable energy field, the new saving techniques, the 

innovative management systems for energy etc.  their markets are anticipated to have 

been completely developed by the first decades of the 21st century.



A
 N

E
W

 E
N

E
R
G

Y
 M

O
D

E
L 

FO
R
 A

N
D

A
LU

S
IA

9191

en la segunda mitad del siglo XX propiciando que en dichos campos existan regiones del 
mundo ya posicionadas tecnológicamente. En el campo de las energías renovables, las nue-
vas técnicas de ahorro, los sistemas innovadores de gestión de la energía etc. se prevé que 
el desarrollo completo de los mercados tenga lugar en las primeras décadas del siglo XXI.

Por tanto, la innovación en materia energética es no sólo una necesidad impuesta, sino además 
una excelente oportunidad para que Andalucía se sitúe entre las regiones más avanzadas del 
mundo, al ser deficitaria en recursos energéticos fósiles pero muy rica en recursos renovables. 
Hay potencial eólico aprovechable, alta disponibilidad de biomasa de carácter residual, gran 
capacidad para producir cultivos energéticos, y sobre todo Andalucía destaca, respecto de la 
mayoría de regiones de la UE (y del mundo desarrollado en general) en abundancia del recurso 
solar. Existen numerosos grupos de investigación de excelente nivel en universidades y centros 
de investigación (fundamentalmente de carácter público), y en el sector privado se cuenta tam-
bién con empresas tecnológicamente avanzadas en el sector de la tecnología energética.

La culminación y coherencia de todo el planteamiento de este Plan, es la aproximación a un nue-
vo modelo energético que dé respuestas a las necesidades de abastecimiento de energía de 

La innovación 
tecnológica situará a 
Andalucía entre las 
regiones más avanzadas 
del mundo
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Thus, innovation in energy matters is not only an imposed necessity, but also an excellent 

opportunity for Andalusia to be among the most advanced regions of the world, as it is 

deficient in fossil energy resources but rich in renewable resources.  There is exploitable 

wind potential, high availability of residual type biomass, great capacity to produce ener-

gy crops, and where Andalusia especially stands out, with respect to the rest of the EU 

regions (and the developed world in general) is with its abundant solar resource. There 

are many high level research groups at universities and research centres (mainly public 

funded), and in the private sector there are also technologically advanced companies in 

energy technology.

The completion and coherence of the whole approach of this Plan is the approximation 

to a new energy model that will give responses to the power supply needs of compa-

nies and citizens without creating environmental, economic and social imbalances, and 

favourably influencing in generating employment. To do this, the best approach is to 

adapt to the emergence of peak energy demands, the self-sufficiency of consumer units,  

generation of electricity, transport and applying energy to Andalusia’s specific conditions 

in relation to climate, natural environment,  territory, culture and how historically Anda-

lusian society has related to its environment.

Technological innovation 
will position Andalusia 
among the most 
advanced regions in the 
world
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las empresas y los ciudadanos sin generar desequilibrios ambientales, económicos y sociales, 
incidiendo favorablemente en la generación del empleo. Para ello, el mejor enfoque es adaptar 
al máximo la aparición de demandas energéticas, la autosuficiencia de las unidades de consumo, 
la generación de energía eléctrica, el transporte y la aplicación de energías a las condiciones 
específicas de Andalucía en relación con el clima, con el medio natural, con el territorio, con su 
cultura y con las formas históricas de la sociedad andaluza de relacionarse con su medio.

La definición de este modelo requiere una profunda innovación en la política energética, 
pero también en la política territorial, en la política ambiental, en la tecnológica, en la eco-
nómica, en los hábitos sociales y en otros muchos ámbitos de conocimiento y de la actua-
ción pública. Sin embargo los beneficios que pueden obtenerse justifican el esfuerzo de la 
sociedad andaluza con esta finalidad. No sólo por las evidentes mejoras que se producirían 
en el funcionamiento del sistema energético, sino por la oportunidad de enfrentar los años 
inciertos que se avecinan con una estructura productiva más competitiva, capaz de liderar 
internacionalmente un modelo productivo y exportar tecnología, bienes y servicios, redun-
dando todo ello en una mejora del bienestar de los andaluces.

Todo lo anterior puede representarse gráficamente según el siguiente esquema, mediante el 
análisis cualitativo de los principales aspectos que diferencian el modelo energético actual 
del modelo futuro a largo plazo:

GRÁFICO 22

Diagrama comparativo 
modelo actual/modelo 

futuro

Alto

Modelo actual Modelo futuro

Medio

Eficiencia energética

Importaciones combustible

Participación empresas no andaluzas

Restricciones técnicas renovables

Participación usuarios final

Desarrollo normativo energías renovables

Sostenibilidad

Empleo energético

Participación energías renovables

Exportación tecnología energética

I+D+i nuevas energías

Seguridad

Bajo

The definition of this model requires a thorough innovation in energy policy but also in 

territorial and environmental policies, technology, economics, social habits and many 

other areas of knowledge and public action. However the benefits that can be obtained 

justify the efforts from the Andalusian society in this aim. Not only because of the evident 

improvements that would be produced in the energy system’s operation, but also due to 

the opportunity of being able to confront the uncertain years that are coming up with a 

productive structure that is more competitive, able to internationally head up a produc-

tion model and export technology, goods and services resulting in an improvement in 

Andalusian people’s welfare.

All the aforementioned can be graphically represented according to the following diagram, 

through qualitative analysis of the main aspects that differentiate the current energy mo-

del from the future model in the long term:

Graph 22
Comparative diagram 

current model/future model
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Energy efficiency

Fuel imports

Participation of non Andalusian companies

Restrictions of renewable techniques

Participation of final users

Regulatory development of renewable energy
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Export of energy technology

R+D+i of new energies

Safety
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The change in the Andalusian society’s energy consumption trends, together with the pat-

tern of a globalised economy  in which it finds itself, obliges an in depth review of the current 

energy model. This important challenge provides opportunities for Andalusia based on its 

demonstrated ability to adapt to historic changes, in its soundness to lead in the production 

of efficient and quality goods and services, in its effort to transfer this strategy to all  socio-

economic sectors and  ultimately, in its ability to position itself as a world reference, offering 

innovative and competitive responses according to the new energy context.

In the future energy model, aspects such as the participation of renewable energy in 

energy combination, energy efficiency or the mitigation of greenhouse gas emissions, 

which do not play an important role in the current energy system, will reach a high de-

gree of development and implementation. Greater activity in research, development and 

innovation will be decisive in achieving these objectives.

This would all mean greater safety in energy supply and less vulnerability when faced with 

supply problems due to a lesser dependence on imported fuels. On the other hand, the 

Andalusian corporate sector, supporting innovation and technological development, would 

position itself in the new model with a much more competitive structure, exporting energy 

technology and acquiring a more important role in the Andalusian economy as well as in 

national and international markets, having a very positive impact on job demand.

Greater activity in research, 
development and innovation 
will be decisive in achieving 
the Plan’s objectives
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The change in consumption habits, migration towards a new energy infrastructure system 

and the development of new technologies means base changes in a very consolidated 

sector with great inertia, hence the effective implementation of the new energy model 

advocated in previous sections will be a matter that is achievable in the long term.

The Andalusian Sustainable Energy Plan represents the first step towards this new model, 

which covers the period between 2007 and 2013 and that hopes to:

 encompass economic growth with social cohesion throughout the territory, protec-

ting Andalusia’s natural and cultural heritage without causing imbalances in the glo-

bal ecosystem, especially those associated with the great challenge posed by climate 

change,

 introduce into society a “new energy culture,” so as to bring out a collective awareness 

that values   the ability to access different energy sources with high levels of safety and 

quality, and the effects this causes in the environment and to make decisions consis-

tent with this.

These premises are formulated through the following strategic objectives:

 To prioritise the use of renewable sources as a measure to increase energy self-suffi-

ciency of the Andalusian people, environmental protection and the implementation of 

a distributed energy system. 

 To involve all of society (government, economic and social agents and citizens) in the 

principles of a new energy culture, to entrench in it energy awareness as a basic and 

sparse asset, and promote energy efficiency and savings in all Andalusian consumer 

sectors.

 To contribute to a balanced regional planning and economic growth through a system 

of energy infrastructures that ensures a supply that is secure, stable, diversified, effi-

cient and of quality to all Andalusian people, which is consistent and adapted to the 

territorial model established in POTA.

The Plan’s Objectives

The plan pursues 
introducing a new 
energy culture into 
society
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 To promote a competitive business fabric based on the knowledge of the economy 

in the energy technology field, contributing to the robustness of the whole system 

through innovation and links with Andalusian reality.

The previous objectives define the energy policy of the Andalusian government for the 

next few years. The success in achieving these is a challenge as well as a commitment 

that the Andalusian Regional Government takes up under the framework of the powers it 

has as the Autonomous Community. 

A series of objectives that are listed below were chosen to assess this commitment.

OBJECTIVES

The foreseeable evolution of energy demand in Andalusia over the next seven years 

makes up the scenario in which the response to the Andalusian energy system has to 

be unravelled and based on decisions  taken and related to energy planning, reflected 

in these pages. The exercise conducted on anticipated demand was made based on the 

scenario called basic scenario variables (see Annex), but given the complex context that 

surrounds this analysis, several assumptions have had to be adopted.

With the trend scenario, the actions on energy savings and efficiency will mean a decrea-

se in primary energy of 1,465 ktoe in 2013, resulting in a savings scenario, which is 

taken as a reference to adopt the Plan’s objectives. The accumulated growth in final and 

primary energy demand in this scenario will be 20.9% and 26.0% during the period the 

planning is in force, with average annual increases in these demands of 2.7% in the case 

of final energy and 3.4% for primary energy.

The hypotheses adopted give as a result the installation of renewable technologies that 

are listed in the following table, which means a primary energy contribution from renewa-

ble sources estimated at 4,282 ktoe in 2013, with this being the energy source with the 

greatest increase over the next few years, with an average variation rate of 27.5%.
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CUADRO 25
Energías renovables por tecnologías (paramétrico) 2007 2010 2013

Hidráulica régimen especial MW 129,8 137,8 148,0

Hidráulica régimen ordinario MW 464,2 476 476

Eólica MW 1.284 4.000 4.800

Solar fotovoltaica MWp 36,2 220 400

Solar térmica m2 407.000 765.228 1.341.554

Solar termoeléctrica MW 60 250 800

Biomasa uso térmico ktep 583,5 615,6 649,0

Biomasa generación eléctrica MW 169,9 209,9 256,0

Biomasa co-combustión MW 0 61 122

Biogás uso térmico ktep 2,1 2,5 3,0

Biogás generación eléctrica MW 16,0 17,1 20,1

Biocarburantes consumo ktep 50 220 460

Biocarburantes producción ktep 263,7 2.000 2.300

Energía primaria procedente de fuentes renovables ktep 1.401 2.591 4.282

Las hipótesis sobre las que se basa el ahorro previsto se recogen en la siguiente tabla.

Ahorro acumulado por sectores (ktep) 2007 2008 2009 2010 2011 2012 2013

Industria 63,5 111,9 159,5 207,8 257,3 307,6 358,9

Transporte 111,5 188,7 264,8 342,0 421,1 501,5 583,4

Edificación terciario 10,4 21,4 28,3 34,1 38,1 40,5 42,8

Edificación residencial 13,5 27,9 36,9 44,5 49,7 52,8 55,8

Doméstico 11,2 24,8 32,4 38,5 47,6 55,2 59,8

Servicios públicos 29,9 53,9 77,6 101,6 126,2 151,2 176,6

Primario (agricultura y pesca) 9,5 14,3 19,2 24,0 29,0 34,0 39,0

Cogeneración 3,6 21,5 39,5 57,6 75,8 79,6 83,5

Sector transformador 10,6 19,5 28,3 37,3 46,5 55,8 65,3

 Total 263,7 483,9 686,5 887,4 1.091,4 1.278,0 1.465,1

El acercamiento final a las hipótesis adoptadas en la prospectiva en instalaciones renova-
bles y en ahorros energéticos sectoriales presentadas en tablas anteriores dependerá en 
gran medida de la cooperación público-privada, que se traducirá por una parte en el mante-

CUADRO 26

The hypotheses on which the planned savings are based are listed in the table below.

The final approach to the assumptions used in the outlook for renewable facilities and for 

sectoral energy savings presented in previous tables depend heavily on public-private 

cooperation, which will be translated partly by maintaining a stable and sufficient in-

centive framework for both lines, and on the other hand through a strong private sector 

initiative for the implementation of projects.

Renewable energies by technologies (parametric) 2007 2010 2013

Hydraulic special regime MW 129.8 137.8 148.0

Hydraulic ordinary regime MW 464.2 476 476

Wind power MW 1,284 4,000 4,800

Solar photovoltaic MWp 36.2 220 400

Thermal solar m2 407,000 765,228 1,341,554

Solar thermoelectric MW 60 250 800

Biomass thermal use ktoe 583.5 615.6 649.0

Biomass for electricity generation MW 169.9 209.9 256.0

Co-firing of biomass MW 0 61 122

Biogas thermal use ktoe 2.1 2.5 3.0

Biogas for electricity generation MW 16.0 17.1 20.1

Biofuels consumption ktoe 50 220 460

Biofuel production ktoe 263.7 2,000 2,300

Primary energy from renewable sources ktoe 1,401 2,591 4,282

Chart 25

Chart 26
Accumulated savings by sector (ktoe) 2007 2008 2009 2010 2011 2012 2013

Industry 63.5 111.9 159.5 207.8 257.3 307.6 358.9

Transport 111.5 188.7 264.8 342.0 421.1 501.5 583.4

Tertiary building 10.4 21.4 28.3 34.1 38.1 40.5 42.8

Residential building 13.5 27.9 36.9 44.5 49.7 52.8 55.8

Domestic 11.2 24.8 32.4 38.5 47.6 55.2 59.8

Public services 29.9 53.9 77.6 101.6 126.2 151.2 176.6

Primary (agricultural and fishing) 9.5 14.3 19.2 24.0 29.0 34.0 39.0

Cogeneration 3.6 21.5 39.5 57.6 75.8 79.6 83.5

Transformer sector 10.6 19.5 28.3 37.3 46.5 55.8 65.3

 Total 263.7 483.9 686.5 887.4 1,091.4 1,278.0 1,465.1
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nimiento de un marco estable y suficiente de incentivos para ambas líneas, y por otra parte 
en una fuerte iniciativa privada para la ejecución de proyectos.

Además, se han seleccionado once objetivos asociados al escenario perseguido en la pre-
sente planificación: el escenario de ahorro. Estos objetivos tienen un marcado carácter in-
dicativo, pues en la consecución efectiva de los mismos inciden, además del impulso de la 
administración pública andaluza, otros factores que escapan a su ámbito competencial.

Parte de estos objetivos se encuadran en el actual marco energético europeo y estatal, diri-
gidos a evaluar la situación en la que se encuentra Andalucía en los campos de las energías 
renovables, el ahorro energético y las emisiones de CO2, que perfilan la senda de sostenibi-
lidad energética que persigue el Plan.

Además de los anteriores, se recogen objetivos más vinculados al propio contexto andaluz 
y a la energía consumida por los andaluces. Estos se formulan en términos de energía final, 
excluyendo consumos en producción, transformación y distribución, dado que siendo Anda-
lucía una región exportadora de energía y vectores energéticos, la inclusión de estos con-
sumos desvirtúa en parte las conclusiones que se puedan extraer del consumo de energía 
derivado de la actividad diaria de la sociedad andaluza.

Por último, en lo que respecta a las tecnologías renovables, se da cabida, además de a objetivos 
muy vinculados a las condiciones climáticas (producción de materia prima, generación eléctrica, 
energía primaria), a otros más ligados a las instalaciones en sí mismas (potencia instalada).

Eleven objectives associated with the scenario pursued in the present scenario planning 

have also been selected: the savings scenario.  These objectives have a marked indi-

cative character, as in effectively achieving the same, they also coincide with the public 

administration’s impulse, other factors that escape its competitive environment.

Part of these objectives are included in the current European and state energy framework, 

aimed at assessing the situation that Andalusia finds itself in the renewable energy, ener-

gy savings and CO2 emissions field, which outlines the path of energy sustainability pur-

sued by the Plan. 

Besides the abovementioned, other targets more related to the Andalusian context itself 

and the energy consumed by the Andalusian people are included. These are formulated in 

final energy terms, excluding consumption in production, transformation and distribution, 

given that Andalusia is an exporting region for energy and energy vectors, the inclusion 

of these consumptions would partly distort the conclusions that could be extracted from 

the consumption of energy derived during daily life in Andalusian society.

Finally, with respect to renewable technologies, it also accommodates not only objecti-

ves that are closely linked to climate conditions (production of raw materials, electricity 

generation, primary energy), but also others that are more linked to the installations 

themselves (installed power).
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01 Consumption of primary energy from renewable sources compared to the con-

sumption of primary energy in Andalusia for exclusive energy purposes.

In 2013 there will be a contribution of 18.3% in renewable energy sources to the 

primary energy structure.

02 Total electric power installed with renewable technologies compared to the total 

electric power existing in Andalusia.

In 2013 this indicator will stand at around 39.1%, which will be a nearly five-fold 

increase of power with renewable technologies with respect to the position in 

2006.

03 Gross production of electricity with renewable sources against net electricity con-

sumption of the Andalusian people (consumptions from electricity generation and 

refineries are excluded).

In 2013 this indicator would be 32.2%.

04 Savings in primary energy with respect to primary energy consumption in Anda-

lusia, for exclusively energy purposes, registered in 2006.

In 2013 it is anticipated there will be an 8% saving in the primary energy consu-

med in 2006.

05 Total primary energy consumption in Andalusia against Andalusian GDP.  This is 

the indicator for primary energy intensity and shows an increasing trend over the 

last few years which is expected to slow down during the term of the Plan.

Primary energy intensity is expected to be reduced by 1% in 2013 with respect 

to 2006.

06 Consumption of biofuels in the total consumption of petrol and diesel by the An-

dalusian people in the transport sector.

In 2013 this indicator would be 8.5%.
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07 System Average Interruption Duration Index (SAIDI) in Andalusia in 2013 compa-

red to the current SAIDI. With this objective we intend to lower the SAIDI in each 

of the areas (urban, semi-urban, concentrated rural and disperse rural) by 33% 

compared to current values.

The aim for 2013 is to place SAIDI in urban centres in 0.86 hours, in semi-urban 

areas in 1.37 hours, in concentrated rural areas in 2.89 hours and in disperse 

rural areas in 3.81 hours, which would mean a SAIDI for the whole of Andalusia 

of 1.56 hours.

08 Resident population in urban centres of between 10,000 and 20,000 inhabitants 

to have a gas distribution network for domestic-commercial use compared to the 

resident population in all the urban centres of between 10,000 and 20,000 inha-

bitants in Andalusia.

In 2013, 80% of residents in urban centres of between 10,000 and 20,000 inha-

bitants should have the possibility of being able to access the natural gas supply, 

due to a balanced distribution of this source of energy in the territory.

09 CO2 emissions derived from the generation per electric unit in Andalusia.

In 2013 CO2 emissions per electric generation unit would be reduced by about 

20%.

10 CO2 emissions avoided due to the energy savings and efficiency measures and 

greater generation using renewable energy during the Plan’s term.

In 2013 the CO2 emissions avoided would reach 11 million tons.

11 Final contribution of all renewable energy sources to the final energy consumed 

by the Andalusian people (which excludes consumptions in production, transfor-

mation, distribution), for exclusively energy purposes.

In 2013 this indicator would be 27.7%.
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This last objective is new in the sense that the indicator that supports it aims to give an 

idea of the degree of “renewability” of the energy supply structure measured on the basis 

of net consumption of the Andalusian people after excluding non-energy uses.  

By formulating the objective in this way we hope to focus the analysis exclusively on those 

consumptions that are attributable to the Andalusian people, thus avoiding high primary 

energy demands associated to installations that partly supply transformed energy to other 

territories, as is the case in refineries and electricity generation power plants.

Renewable energy

Renewable energy contribution Primary energy  

Electric power installed with renewable technologies Total electric power installed 

Renewable energy contribution Final energy consumed by the Andalusian people 

Production of electricity from renewable sources Final electricity consumed by the Andalusian people

Biofuel consumption Total consumption of petrol and diesel in cars

Energy savings and efficiency

Primary energy consumption Gross Domestic Product  

Energy saving Primary energy consumption in 2006

Energy infrastructures

SAIDI in Andalusia in 2013 SAIDI in Andalusia in 2006

Resident population in urban centres of between 10,000 and 
20,000 inhabitants with possible access to gas

Resident population in urban centres of between 10,000 and 
20,000 inhabitants 

CO2 emissions 

CO2 emissions from electricity generation Electricity generated 

CO2 emissions avoided 

Objectives grouped by action area
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Situar en torno al

39,1% la potencia

eléctrica instalada con

tecnologías renovables

frente a la potencia

eléctrica total

Contar con un aporte de

las fuentes de energía

renovable a la estructura

de energía primaria, con

fines exclusivamente

energéticos, del 18,3%

Situar la producción

bruta de energía

eléctrica con fuentes

renovables en el 32,2%

del consumo neto de

energía eléctrica de los

andaluces

objetivos

Alcanzar un ahorro

equivalente al 8% de la

energía primaria

consumida con fines

exclusivamente

energéticos en 2006

Situar el índice de

calidad de servicio

(TIEPI) en zona urbana

en 0,86 horas, en zona

semiurbana en 1,37

horas, en zona rural

concentrada en 2,89

horas y en zona rural

dispersa en 3,81

horas, lo que supondrá

obtener un TIEPI para

el conjunto de

Andalucía de 1,56

horas

Reducir la intensidad

energética primaria en

un 1% respecto a la de

2006

Reducir las emisiones

de C0 por unidad de

generación eléctrica

en un 20%

2

Hacer que el 80% de los

residentes en núcleos

de entre 10.000

y 20.000 habitantes

puedan acceder al

suministro de gas

natural

Evitar la emisión de 11

millones de toneladas

de CO

2

Hacer que el aporte

total de las fuentes

de energía renovable

represente el 27,7%

de la energía final

consumida por los

andaluces

Situar el consumo de

biocarburantes respecto

al consumo total

de gasolinas y gasóleos

en transporte en el 8,5%

1Count on a contri-

bution of renewable 

energy for the pri-

mary energy struc-

ture, exclusively for 

energy purposes, of 

18.3%.

2Position around 39.1% 

of installed electric 

power using renewable 

sources, when compa-

red to the total electric 

power.

5Reduce the primary 

energy intensity by 

1% with respect to 

2006

6Position the con-

sumption of biofuels 

with regards to the 

total consumption of 

petrol and diesel in 

transport at 8.5%.

4Reach savings that 

are equivalent to 

8% of primary ener-

gy consumed ex-

clusively for energy 

purposes in 2006

10Avoid the emission 

of 11 million tons of 

CO2.

11Make the total contri-

bution of renewable 

energy sources to 

represent 27.7% of 

the final energy con-

sumed by the Anda-

lusian people.

3Position the gross 

production of electric 

power using renewa-

ble resources at 

32.2% of the Andalu-

sian people’s net con-

sumption of electricity.

7Position the System 

Average Interrup-

tion Duration Index 

(SAIDI) in urban 

areas in 0.86 hours, 

in semi-urban areas 

in 1.37 hours, in 

concentrated rural 

areas in 2.89 hours 

and in disperse rural 

areas in 3.81 hours, 

which would mean a 

SAIDI for the whole 

of Andalusia of 1.56 

hours.

8Provide 80% of resi-

dents in urban centres 

with a population of 

between 10,000 to 

20,000 with access to 

a natural gas supply.

9
Reduce CO2 emissions 

per unit of electricity 

generated by 20%.

objectives
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Situar en torno al

39,1% la potencia

eléctrica instalada con

tecnologías renovables

frente a la potencia

eléctrica total

Contar con un aporte de

las fuentes de energía

renovable a la estructura

de energía primaria, con

fines exclusivamente

energéticos, del 18,3%

Situar la producción

bruta de energía

eléctrica con fuentes

renovables en el 32,2%

del consumo neto de

energía eléctrica de los

andaluces

objetivos

Alcanzar un ahorro

equivalente al 8% de la

energía primaria

consumida con fines

exclusivamente

energéticos en 2006

Situar el índice de

calidad de servicio

(TIEPI) en zona urbana

en 0,86 horas, en zona

semiurbana en 1,37

horas, en zona rural

concentrada en 2,89

horas y en zona rural

dispersa en 3,81

horas, lo que supondrá

obtener un TIEPI para

el conjunto de

Andalucía de 1,56

horas

Reducir la intensidad

energética primaria en

un 1% respecto a la de

2006

Reducir las emisiones

de C0 por unidad de

generación eléctrica

en un 20%

2

Hacer que el 80% de los

residentes en núcleos

de entre 10.000

y 20.000 habitantes

puedan acceder al

suministro de gas

natural

Evitar la emisión de 11

millones de toneladas

de CO

2

Hacer que el aporte

total de las fuentes

de energía renovable

represente el 27,7%

de la energía final

consumida por los

andaluces

Situar el consumo de

biocarburantes respecto

al consumo total

de gasolinas y gasóleos

en transporte en el 8,5%
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Programas

El cambio hacia un nuevo modelo energético no será posible sin la implicación de todos los 
elementos que intervienen de una forma u otra en el complejo entramado que constituye el 
sistema energético de Andalucía. Tres de ellos, ciudadanos, agentes económicos y sociales, 
y administración, constituyen los grandes sujetos objetivo, que comparten a la vez protago-
nismo y responsabilidad, beneficiarios del bienestar, calidad de vida, productividad, etc. que 
conlleva el uso de la energía y al mismo tiempo de los efectos negativos que sobre la salud, 
el medio natural, la competitividad, el territorio, etc. tiene el actual sistema de producción, 
transporte, distribución y uso de la energía. Un cuarto elemento lo constituyen las infraes-
tructuras energéticas, de carácter horizontal.

Las acciones dirigidas a alcanzar los objetivos estratégicos formulados en el presente Plan 
se han dividido teniendo en cuenta cada una de estas áreas, estableciéndose cuatro progra-
mas de actuación denominados «La Energía de los Ciudadanos», «Competitividad 
Energética», «Energía y Administración» e «Infraestructuras Energéticas». La 
aplicación y desarrollo de las medidas contempladas en dichos programas tendrán como 
referencia obligatoria los ámbitos territoriales identificados en el Plan de Ordenación del 
Territorio de Andalucía, a saber: Centros Regionales, Ciudades litorales, Ciudades Medias 
Interiores y Red de Asentamientos Rurales.

Energ ía

y admin istrac ión

PROGRAMA

La energ ía

de los c iudadanos

PROGRAMA

Compet it iv idad

energét ica

PROGRAMA

I nfraestructuras

energét icas

PROGRAMA

Programmes

The change towards a new energy model will not be possible without the involvement of 

all the elements that intervene one way or another in the complex structure that makes 

up Andalusia’s energy system. Three of them, citizens, economic and social players and 

the government make up the major target subjects, whilst sharing involvement and res-

ponsibility, benefi t in welfare, quality of life, productivity, etc.. that is associated to the use 

of energy, and at the same time share the negative effects on health, the environment, 

competitiveness, territory, etc. which the current system of production, transportation, 

distribution and use of energy has. The fourth element is made up by the horizontal type, 

energy infrastructures.

Actions aimed at achieving the strategic objectives formulated in this Plan have been divi-

ded taking into account each of these areas, establishing four action programmes “Citizen 

Energy“, “Energy Competitiveness”, “Energy and Administration” and “Energy 

Infrastructures”. The application and development of the measures set out in these pro-

grammes will compulsorily have the territorial areas identifi ed in the Urban Planning Plan 

of Andalusia, known as:  Regional Centres, Coastal towns, Medium sized Inner cities and 

Network of Rural Settlements.

PROGRAMME
CITIZEN ENERGY

PROGRAMME
ENERGY AND 

ADMINISTRATION

PROGRAMME
ENERGY 

COMPETITIVENESS

PROGRAMME
ENERGY 

INFRASTRUCTURES

PR
O

G
R
A
M
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7.1. PROGRAMA «LA ENERGíA DE LOS CIUDADANOS»

El cambio de modelo energético demanda el planteamiento de un esquema basado en el con-
cepto social de la nueva cultura de la energía que, en forma análoga a la planteada en la pla-
nificación para la gestión de los recursos hídricos en forma de nueva «cultura del agua», sea 
capaz de dar respuesta a la necesidad de gestionar adecuadamente la demanda energética, 
evitando el despilfarro. En este nuevo modelo, el ciudadano pasa a ser eje vertebrador, pero 
no sólo por el hecho de asistir como agente pasivo al planteamiento de las medidas dispuesta 
por los órganos competentes en materia energética, sino como sujeto activo fundamental a la 
hora de participar en la toma de decisiones y en la difusión de un posicionamiento activo en la 
toma de conciencia sobre el problema de la energía.

Línea de actuación «Incorporación de la gestión eficiente de la energía 
e integración de las energías renovables en los hábitos de consumo»

Referencia Medida

MC1 Programa de incentivos a la instalación de tecnologías renovables en el ámbito 
doméstico particular y comunitario.

Se	continuará	con	la	línea	de	incentivos	establecidos	para	las	instalaciones	solares	térmicas,	la	biomasa	térmica	y	otras	fuentes	renovables.	Se	
fomentará	el	uso	de	fuentes	renovables	para	producción	fundamentalmente	de	agua	caliente	sanitaria	y	calefacción.

En	el	ámbito	comunitario	se	pretende	fomentar	las	redes	de	producción	de	agua	caliente	sanitaria	y	climatización	(frío-calor)	centralizada	con	energías	renovables.

Se	fomentará,	especialmente,	la	realización	de	instalaciones	con	fuentes	renovables	en	zonas	geográficas	con	escasa	implantación	en	la	actualidad.

Referencia Medida

MC2 Fomentar la instalación de energía solar fotovoltaica en zonas aisladas.

Dicha	medida	pretende	el	aprovechamiento	de	la	energía	solar	para	abastecer	eléctricamente	a	entornos	urbanos	alejados	de	la	red,	prestando	especial	
atención	a	la	Red	de	Asentamientos	Rurales.

Referencia Medida

MC3 Promover la adecuación de las viviendas existentes a los requisitos energéticos 
incluidos en el certificado energético andaluz.

La	Ley	2/2007	de	fomento	de	las	energías	renovables	y	del	ahorro	y	eficiencia	energética	en	Andalucía	establece	la	obligación,	en	los	edificios	de	nueva	construcción,	
de	disponer	de	un	certificado	energético	acreditativo	del	cumplimiento	de	los	requisitos	mínimos	de	eficiencia	energética	establecidos	reglamentariamente.

Con	la	presente	medida	se	incentivarán	actuaciones	en	ahorro	y	eficiencia	energética	en	las	viviendas	existentes,	tales	como	la	mejora	del	aislamiento	
térmico,	la	mejora	de	la	eficiencia	energética	de	las	instalaciones	de	calefacción	y	climatización	o	la	mejora	de	la	eficiencia	energética	de	los	sistemas	de	
iluminación,	como	instrumento	para	adecuar	su	eficiencia	energética	a	los	requerimientos	energéticos	incluidos	en	el	certificado	energético	andaluz.

7.1. THE “CITIZEN ENERGY” PROGRAMME

The change in the energy model demands the approach of a scheme based on the social 

concept of the new energy culture, analogous to that set out in the planning for the mana-

gement of water resources as a new “culture of water” , to be able to respond to the need 

to properly manage energy demand, avoiding waste. In this new model the citizen beco-

mes the centre, but not only by the fact of helping and incorporating himself as a passive 

agent to approach the measures set out by the competent bodies on energy matters, but 

as an active subject who is essential when it comes to decision-making and in the dissemi-

nation of an active positioning by being aware of the energy problem.

Action Line “Incorporating energy efficient management and 
integration of renewable energy into consumption habits”

Reference Measure

MC1 Incentive programme to install renewable technologies for individuals and communities in the 
domestic market.

The incentive line established for solar thermal installations, thermal biomass and other renewable sources will 
continue. The use of renewable sources to produce mainly hot water and heating will be promoted. 
In the community area there will be a promotion of networks to produce centralised hot water and HVAC (hot-
cold) with renewable energy.
Installations with renewable sources will be especially encouraged in geographic areas where presently there is 
a scarce implementation of them.

Reference Measure

MC2 Promote the installation of photovoltaic solar energy in isolated areas.

This measure aims to exploit solar energy to supply electricity to urban areas that are far away from the 
network, paying particular attention to the Network of Rural Settlements.

Reference Measure

MC3 Promote that existing homes are adapted to the energy requirements set out in the Andalusian 
energy certificate.

Law 2/2007 which promotes renewable energy and energy savings and efficiency in Andalusia makes it 
compulsory for new buildings to have an accredited energy certificate which complies with the minimum energy 
efficient requirements set out by law.
This measure will encourage actions in energy saving and efficiency in existing homes, such as improved 
thermal insulation, improving the energy efficiency of heating and air conditioning or improving the energy 
efficiency of lighting systems, as an instrument to bring its energy efficiency in line with the energy 
requirements set out in the Andalusian energy certificate.
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Reference Measure

MC4 Renewal Plan for air conditioning equipment.

Air conditioning systems with an Inverter type A label allow the energy consumption associated to this 
equipment to be considerably reduced. However, the domestic sector has still not adequately perceived the 
benefits linked to its use.
This measure examines setting up an incentives programme to substitute domestic air conditioning systems 
with less than 12 kW refrigeration power with other inverter class A type.

Reference Measure

MC5 Plan to substitute inefficient electrical appliances.

The plan proposes to help citizens change their old low-efficiency appliances, and which therefore have a higher 
energy consumption, for electrical appliances labelled as class A or higher (A + and A + +). 
Additionally, carrying out training courses for sellers of appliances to give them proper training to advise 
potential users correctly on energy labelling and the advantages of the equipment listed in Category A and 
above (A + and A + +) will be promoted.

Reference Measure

MC6 Renewal Plan for domestic electric meters.

The measure aims to provide the domestic user with information on his energy consumption times so as to 
be able to change his user habits, thus contributing to improving energy demand and efficiency of the overall 
energy system.

Reference Measure

MC7 Promote the acquisition of unconventional technologies for air conditioning and lighting in homes. 

This measure seeks to promote the integration of HVAC and lighting equipment based on emerging technologies 
(such as evaporative cooling equipment, high efficiency boilers, solar absorption systems and/or biomass, 
LED lighting technology, etc..), which will allow high energy savings and which have not widely penetrated the 
domestic market due to their higher costs compared to conventional technologies.

Reference Measure

MC8 Promotion of microcogeneration.

The technical specifications and reduced size of the low power cogeneration equipment make its penetration 
into the domestic sector easier. This measure intends to promote the materialization in the residential sector of 
projects based on low-power cogeneration (microcogeneration) as a highly energy efficient system to meet the 
demands of a housing complex.
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Reference Measure

MC9 Development of an incentives line to incorporate greater energy efficient cars.

New cars would allow energy consumption and environmental pollution to be reduced by having more efficient 
technologies than old cars. The purchase of electric powered cars that are, hybrid or fuelled by natural gas, 
liquefied petroleum gas, hydrogen or biofuels with a high concentration in the mixture (B-100 and E-85), will be 
encouraged through financial assistance to offset the additional costs of these alternative vehicles.

Reference Measure

MC10 Facilitate the incorporation of ICT for energy management of households.

This aims to raise awareness among citizens of remote automation systems for energy efficiency at home and 
encourage the incorporation of these through incentive programs. 

Action line “Information for citizens”
Reference Measure

MC11 Specific dissemination aimed at the general public on the Incentive Programme for Sustainable 
Energy Development in Andalusia.

It hopes to promote awareness in energy consumption and change citizens’ habits, making them aware of 
the institutional support they have from the Andalusian Regional Government for investments in energy 
improvements.

Reference Measure

MC12 To undertake campaigns to encourage good energy practices at home, and encourage the use of 
products and services with a high energy qualification.

With this measure it is hoped that citizens will take part and be conscientiously involved in the need to adopt 
control habits in their homes, not only with direct energy consumption, but also by reducing their ecological 
footprint on all the goods that they acquire. This action will be carried out in collaboration with neighbourhood 
associations, consumer associations and educational centres.

Reference Measure

MC13 To carry out campaigns to encourage the use of renewable energy in homes.

The measure aims to develop guidelines, campaigns in the media, organisation and participation in conferences, 
etc. It will give the consumer the power to opt for renewable sources at home with a complete guarantee 
regarding their effects and benefits. 
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Reference Measure

MC14 To promote the Andalusian energy certificate in homes.

There will be a vast information campaign for people on the energy certificate in housing, regulated by Law 
2/2007 to promote renewable energy and energy savings and efficiency in Andalusia, in order to explain the 
energy advantages of a home with a A or A + energy rating.
A Web platform will also be set up where the citizen will be able to check his real energy consumptions with 
those envisaged in his energy certificate and identify the causes of this deviation.

Reference Measure

MC15 Campaigns to promote efficient driving habits and use of biofuels as well as incorporating energy 
efficiency criteria in the purchase of private vehicles.

It aims to raise citizen awareness on the problem that the passenger transport causes as the main source for 
greenhouse gas emissions and the need to reverse unsustainable habits in road traffic. 

Reference Measure

MC16 Carry out campaigns to encourage more efficient ways of undertaking trips.

In line with the previous measure it is intended to encourage ways to undertake trips that are much more 
energy efficient such as public transport, car-sharing, motorbikes and bicycles, putting in detriment the 
underused private vehicle.

Reference Measure

MC17 Dissemination of energy labelling for cars.

Through ROYAL DECREE 837/2002, of 2nd August, which governs information relating to the use of fuel and 
CO2 emissions, it is compulsory for new cars that are for sale or lease in Spain, to be labelled with their 
fuel consumption and CO2 emissions, and this label should be clearly visible on each model of new cars. 
Additionally, and voluntarily, there is the possibility that this label could also include the classification by 
comparative consumption of the car. This measure hopes to have a bearing so that due to this labelling we will 
adopt energy saving and efficiency criteria when purchasing vehicles. 

Reference Measure

MC18 Creation of a Virtual Information Centre for Citizens.

A Website will be made available to all citizens, which is like a “Citizen Customer Care Centre,” which will 
guide and inform on everything that is related to facilities (type, operation, specifications, suitability for use 
and location of the installation, etc.) and on renewable energy use, energy savings and efficiency, with the 
possibility of them being able to participate and request advice on energy matters caused by conflicts. 

Reference Measure

MC19 Set up awards for efficient management and incorporation of renewable technologies.

This seeks to examine recognition to citizens or groups of citizens who excel in the incorporation of renewable 
technologies or in energy efficient management.
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Action line “Education of citizens”
Reference Measure

MC20 To promote a continuous activity in energy education.

This intends to increase social awareness around the energy problem. The measure examines specific training 
on energy matters at educational and training centres.

Reference Measure

MC21 Signing of agreements with social entities to coordinate training programmes on energy education.

The dissemination of educative material in the energy field will increase support and universality in the message 
if the support of different groups (universities, schools, associations of consumers and users, NGOs, etc.) is 
obtained.

Reference Measure

MC22 Specific support for pilot or special interest projects that demonstrate the feasibility and benefits of 
strategies in energy saving and efficiency and by incorporating renewable energy generation. 

The support to suitable citizen initiatives is of interest (NGOs, associations declared of public utility, collective 
defence of consumers and users, etc.) which are especially visible and help disseminate the benefits of proper 
energy management.  
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7.2. PROGRAMA «COMPETITIVIDAD ENERGéTICA»

Las empresas andaluzas juegan un doble papel, como demandantes de energía y de tecno-
logías energéticas y como desarrolladoras y oferentes de dichas tecnologías.

El consumo energético es crítico en el balance económico de las empresas. La actividad 
productiva es la primera en que se dejan sentir las alteraciones y medidas relacionadas 
con la energía, bien sea por la inestabilidad internacional del suministro energético, por la 
falta de adecuadas infraestructuras de distribución y abastecimiento, por la volatilidad de 
los precios de las fuentes energéticas de origen fósil, con los continuos incrementos en el 
precio del barril de petróleo, bien por ser quien recibe en primera instancia los efectos de las 
medidas de regulación y control de emisiones de gases de efecto invernadero.

Es evidente la necesidad de acometer cambios estructurales profundos que impliquen la 
incorporación de medidas con el objeto de incrementar el autoabastecimiento y la eficiencia 
en la transformación, transporte, distribución y uso final de la energía.

Todo ello propiciará la formación y expansión de un conglomerado de empresas andaluzas de 
bienes y servicios, encaminadas a atender las nuevas demandas surgidas de la implementa-
ción del nuevo modelo energético.

Por otra parte, en un mercado europeo unificado, el nivel de vanguardia en la competitividad 
lo establecen aquellas empresas que apuestan por la innovación, el ahorro y la eficiencia en 
los procesos productivos. La elevada disponibilidad de recursos autóctonos de origen reno-
vable plantea una oportunidad única para las empresas andaluzas de posicionarse tecnológi-
camente a la cabeza a nivel mundial, propiciando el óptimo aprovechamiento de las fuentes 
de energía limpias y exportando tecnologías y conocimientos a otras regiones del planeta.

Línea de actuación «Adopción de criterios de gestión eficiente e 
incorporación de tecnologías renovables en la empresa»

Referencia Medida

ME1 Promover las inversiones en ahorro y eficiencia energética.

Con	esta	medida	se	pretende	impulsar	las	inversiones	tendentes	a	la	reducción	del	consumo	energético	de	las	diferentes	instalaciones	o	equipos	de	
los	centros	consumidores	de	energía	en	todos	los	sectores	de	actividad.	De	una	forma	más	precisa,	se	abarcarán	aspectos	tan	diversos	como	la	
renovación	de	las	instalaciones	existentes	de	los	edificios	(calefacción,	refrigeración,	iluminación	y	producción	de	agua	caliente	sanitaria),	rehabilitación	
de	su	envolvente	térmica,	mejora	de	los	procesos	e	instalaciones	industriales,	etc.

7.2. THE “ENERGY COMPETITIVENESS” PROGRAMME

Andalusian companies play a dual role, as demanders of energy and energy technologies 

and developers and offerers of these technologies.

Energy consumption is critical in the economic balance of companies. Production activity 

is the first where changes and measures related to energy are felt, either by the interna-

tional instability of energy supply, lack of adequate supply and distribution infrastructures, 

the price volatility of the fossil fuel energy sources, with continued increases in the price 

of oil, or because it is the first to feel the effects of regulatory measures and control of 

greenhouse gas emissions.

There is a clear need to undertake deep structural changes that involve incorporating mea-

sures to increase self-supply and efficiency in transformation, transport, distribution and 

the final use of energy.

All this favours the formation and expansion of a group of Andalusian goods and services 

companies, designed to meet the new demands arising from  implementing the new ener-

gy model.

On the other hand, a unified European market, at the forefront in competitiveness is set 

out by those companies that promote innovation, savings and efficiency in production 

processes. The high availability of autochthonous resources from renewable origins poses 

a unique opportunity for Andalusian companies to place themselves technologically in a 

leading world position, promoting the optimal use of clean energy sources and exporting 

technologies and expertise to other regions of the world.

Action line “Adopting criteria for efficient management and in-
corporation of renewable technologies in companies”

Reference Measure

ME1 To promote investments in energy savings and efficiency.

This measure hopes to promote investments that aim to reduce energy consumption in the different facilities 
or equipment of the energy consumer centres of the different activity sectors. In a more precise manner, 
it will cover topics as diverse as the renovation of existing facilities in buildings (heating, cooling, lighting 
and hot water production), rehabilitation of the thermal insulation, improvement of processes and industrial 
installations, etc.
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Reference Measure

ME2 To promote the installation of renewable technologies in companies.

This measure intends to induce the sector producing goods and services by incorporating technology based on 
renewable energy sources, with special emphasis on improving the processes and costs for SMEs.

Reference Measure

ME3 To encourage the undertaking of energy audits in industrial companies.

This measure is intended to help in decision-making for making investments in energy matters by conducting 
energy audits in industrial consumption centres of the various production sectors. This will involve a huge 
campaign to promote the measure in collaboration with the most representative business associations of each 
sector, with which voluntary agreements can be set up.

Reference Measure

ME4 To promote the Andalusian energy certificate in industrial facilities.

Law 2/2007 to promote renewable energy and energy savings and efficiency in Andalusia creates the obligation 
for new consumer centres in the industrial sector, from a certain level of energy consumption set out by law, 
to have an energy certificate as an accredited document to state they comply with the energy requirements 
demanded by law. 
This measure intends to promote a high energy qualification in new industrial centres, by carrying out 
communication and dissemination campaigns on the energy advantages of this certificate.

Reference Measure

ME5 Programme to promote energy savings and renewable energy in the traditional tourist sector.

The traditional tourist sector represents one of the sectors with the greatest impact on energy consumption in 
the services sector in Andalusia. The importance of this sector, together with a potential for high energy savings 
and use of renewable energy in current Andalusian hotel facilities, justifies the need to develop a specific energy 
programme for the traditional tourist sector. 
This programme examines the development of communication and dissemination campaigns for energy saving 
measures that can be implemented in hotel facilities, whether for lighting, air conditioning, laundry or kitchen, 
using alternative renewable energy, solar or biomass, to generate hot water or air conditioning in buildings or 
heating/pool heating, and of the existing incentives to implement them. This measure will be carried out in 
collaboration with the main business associations in this sector.

Reference Measure

ME6 Encourage the incorporation of renewable energy systems such as generating equipment in isolated 
areas for the services sector, reinforcing the concept of sustainable tourism.

It is necessary to increase confidence in the energy supply through renewable energy sources in areas away 
from built up areas, particularly promoting the viability of isolated network energy solutions in  natural areas, 
rural accommodation, camps and camping areas, cottages, etc.. 
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Reference Measure

ME7 Programme to promote energy savings and renewable energy in the agricultural food industry.

The agricultural food industry in Andalusia represents approximately 70% of the total number of Andalusian 
industries and 20% of the energy consumption in the industrial sector. This is characterised by the great range 
of industrial processes, the high energy intensity of some of its sub sectors and the high potential of energy 
savings, over 13% of the overall primary energy consumption. 
This programme examines the development of communication and dissemination campaigns in savings that 
can be implemented in this sector (substitution of oil derivatives for those from natural gas, use of boiler 
drains, installation of heat recovery systems, waste heat utilisation, cogeneration) as well as alternatives using 
renewable energy, mainly biomass for thermal generation and thermal solar energy at half temperature for 
production processes.
This measure will be carried out in collaboration with the main business associations in this sector with which 
voluntary agreements could be set up. 

Reference Measure

ME8 Promoting energy efficiency criteria and use of renewable energy in agriculture.

This measure considers substituting agricultural machinery for more efficient machinery, and more energy 
efficient building systems in greenhouse farming and development of energy modernization programmes for 
irrigation systems. The use of biofuels in tractors and agricultural machinery will be encouraged, as well as 
carrying out energy audits on current irrigation installations. 
Training sessions will be given to farmers on energy efficiency (techniques for crops, improved energy efficiency 
in machinery, efficient use of water, etc.) and on the opportunity of renewable sources for the sector.

Reference Measure

ME9 To encourage the undertaking of energy audits in service sector companies.

This measure is intended to help in decision-making to make investments in energy matters by conducting 
energy audits in sectors with the greatest consumption of the services sector.
This will involve a vast campaign to promote this measure in hospitals, hotels, shopping centres and office 
buildings in collaboration with the most representative business associations of each sector.

Reference Measure

ME10 Disseminate the contents of the Energy Certificate.

Law 2/2007 which promotes renewable energy and energy savings and efficiency in Andalusia makes it 
compulsory for new buildings to have an energy certificate as an accredited document which complies with the 
energy efficient requirements set out by law.
This measure intends to promote a high energy qualification in new buildings, by carrying out communication 
and dissemination campaigns on the energy advantages in a building with a A or A+ rating.

Reference Measure

ME11 Promote the implementation of energy management plans in existing consumer centres. 

The energy management plans aim to ensure with time the maintenance of energy efficiency of the facilities 
in a consumer centre. This measure intends to promote the implementation of energy management plans in 
existing consumer centres whether in the services sector or industrial sector.
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Reference Measure

ME12 Promote distributed energy power generation projects with renewable energy and efficient 
technologies in enterprise technology parks and industrial estates.

This measure aims to promote local energy supply systems (electricity and/or thermal, promoting cogeneration 
systems) in self-managed networks of concentrated business areas where a proper management of energy 
supply through renewable energy installations is feasible.

Reference Measure

ME13 To promote the installation of photovoltaic solar energy in concentrated business and industrial 
areas.

This measure intends to promote electricity supply through photovoltaic technology in industrial estates and 
business parks.

Reference Measure

ME14 To promote the development of cogeneration in Andalusia.

This measure considers identifying existing cogeneration potential in Andalusia, conducting feasibility studies of 
new facilities as well as establishing an incentive program to the develop cogeneration projects.

Reference Measure

ME15 To promote energy audits in existing cogeneration centres.

It is also important to carry out a review on the condition of the cogeneration power plants in operation 
to ensure their suitability and optimal functioning. The audit can therefore detect possible increases in the 
system’s performance by using the best technology available on the market.

Reference Measure

ME16 Develop a renewal programme for the Andalusian marine fleet. 

The area of freight and passenger transport on the sea has been traditionally left out of mobility policies. 
This measure seeks to incorporate innovative approaches in this sector in efficiency and renewable energy 
applications, such as the replacement of engines with others which have a lower fuel consumption, improved 
propulsion systems or innovations in fishing operations that use less fuel and encourage the introduction of 
biofuels.

Reference Measure

ME17 Promoting mobility plans in large industrial, commercial or service centres.

The measure includes the promotion of transport plans in large industrial, commercial and service centres and 
in companies with more than 200 employees, the appointment of an expert in charge of the management and 
promotion of energy studies for industrial transport companies, either for passengers or goods to improve the 
energy management of its transport fleet. 
This measure is completed with the development of specific training programmes for the efficient driving of 
professional drivers of cars and industrial vehicles, specific training programmes for experts in the efficient fuel 
management in transport fleets.
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Reference Measure

ME18 Increase the number of bio-fuel petrol stations in the Andalusian Autonomous Community.

So that the routine use of biofuels is normal and takes off requires the commitment of the distribution 
companies to make as many petrol pumps as possible available for citizens and conduct dissemination 
campaigns on their existence. Biofuel pumps with a high degree of mixture of B-100 and E-85 will be made 
available. 

Action line “Social dissemination of the incorporation of the new 
energy culture to the production system”
Reference Measure

ME19 Develop training plans aimed at teaching technicians on energy in buildings.

It aims to have a bearing by reducing the lack of education that planners, site management and others involved 
in the execution of building projects have regarding their relationship with energy consumption:  Technical 
Building Code, energy rating and certification, bioclimatic design of buildings, building materials, energy criteria 
in urban design, etc.

Reference Measure

ME20 Undertake training activities for companies in the renewable energy and energy savings area.

The measure examines the development of specific programmes to train experts in matters of energy 
management, as they are responsible for the implementation of energy management plans in large energy 
consumer centres.
It also examines the training of energy experts that respond to the demands of competitive energy services in 
different sectors.

Reference Measure

ME21 To promote the practical application of new energy technologies as a result of Andalusian research 
and dissemination of results obtained.

The Andalusian Regional Government intends to act  as an application and media vector for the achievements 
attained in R+D+i by emerging Andalusian companies and groups, in the field of energy, which stand out in 
generating added value in technological applications and business excellence.

Reference Measure

ME22 To promote the start up of Corporate Social Responsibility companies which include an energy side.

This measure seeks to promote the start up of outstanding management protocols in companies, based on the 
orientation towards efficiency in processes, involvement of people in continuous improvement and innovation 
and integration of the social awareness aspect with respect to energy saving resources.
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Reference Measure

ME23 Design and regulate the access conditions for a seal that certifies the quality of equipment and 
renewable energy facilities.

This measure examines the incorporation of a quality seal in Andalusia for all renewable energy equipment and 
installations, which guarantees the production process of its main components, the design of the installation 
and its assembly. The first phase will set out the guidelines to be met by equipment and facilities, so that the 
second phase continues with a certification process.

Reference Measure

ME24 To develop a legal framework that will authorise the use of an energy efficiency seal by companies 
with a high energy rating.

This measure examines the development of a legal framework that allows companies, which prove to have 
high energy efficiency in their energy certificate, the use of an energy efficiency seal on their products or 
communication campaigns.  Existing industrial centres will be able to be eligible for this energy efficiency seal 
once they can prove their high energy efficiency by obtaining the corresponding Andalusian energy certificate.

Reference Measure

ME25 Set up awards for efficient management and incorporation of renewable technologies.

This measure examines the recognition of business projects that stand out with their incorporation of renewable 
technologies or in their efficient management of production processes or in the development of their service.

Action line “Promotion of innovation and research in the energy 
area”
Reference Measure

ME26 To promote an Advanced Technological Centre for Renewable Energy - CTAER.

It aims to promote research in the field of renewable energies by the joint action of Government and 
businesses, thus creating the CTAER foundation.
The Centre will work on innovative energy projects such as: off-shore wind power, tidal power, geothermics, use 
of new materials, generation, storage and hydrogen use, etc

Reference Measure

ME27 Encourage the use of innovative sustainable energy solutions.

This measure pursues to financially support companies wishing to incorporate into their production and 
management processes solutions that increase the balance in energy solutions towards savings and efficiency in 
energy consumption, and which have a highly innovative character as an initiative catalyst based on knowledge.
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Reference Measure

ME28 To boost the incorporation of ICT’s to improve energy management.

The actions are aimed at energy management in industries and companies in the services sector as well as in 
fleet management of passenger and freight transport companies.

Reference Measure

ME29 To carry out sectoral studies that will serve as a basis to identify the technology improvements 
applicable to each subsector.

The ongoing search to identify barriers for each different subsector of the Andalusian business network, with 
regards to the efficient management of energy consumption and innovation in production processes, requires a 
previous diagnosis to be considered when applying this measure.

Reference Measure

ME30 To enable the development of new renewable technologies in Andalusia.

Future technological development will lead to the appearance of new technologies to exploit renewable sources. 
This measure intends to open the way to attract the implementation of these technologies in Andalusia in order 
to drive innovation in energy matters.

Reference Measure

ME31 Conduct studies of the implications the development of the sectors linked to renewable energy and 
energy savings and efficiency will have on employment. 

The development of the business network connected to renewable technologies and energy savings and 
efficiency will have a positive impact on business competitiveness and job creation. The realization of economic 
and employment prospects will be the subject of these studies.

Reference Measure

ME32 Advise companies and research centres in the commercialisation of results in energy innovation, on 
a knowledge and equipment level.

It is essential to channel in its development, all technological development work in the energy sector, starting 
with basic research, to then pave the way for the incorporation of Andalusian companies into a fully competitive 
market. 

Reference Measure

ME33 To promote the development of patents for energy products.

Setting up patents ensures the intellectual property rights of the products or systems developed. Currently 
the number of patents established by Andalusian scientists, technicians or companies is not very high. It is 
necessary to encourage these, setting up channels that allow access to establish patents by any Andalusian 
citizen or company. 
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Action line “Support to set up a leading business sector in re-
newable energy, energy savings and efficiency technologies.”
Reference Measure

ME37 To promote the collaboration of financial institutions in the development of energy projects through 
third party financing mechanisms.

This measure hopes to involve banks in financing energy projects by developing financial instruments specially 
adapted to their needs.
Furthermore, within this measure there will be a catalogue of financial instruments to support investments in 
energy savings for their dissemination among companies in the energy sector and banks.

Reference Measure

ME34 To encourage the participation in innovative energy projects by research centres, businesses and 
other Andalusian organisations in cooperation with other organisations from the State,  European 
Union or third party countries.

It aims to promote cooperation and the training of stable clusters that foster significant progress in the 
innovation of energy matters in Andalusia. It aims to have a continuous and important presence in the different 
national and European research programmes.

Reference Measure

ME35 To promote Andalusia abroad as an area for activities in research and development.

To take part in international forums to disseminate the advantages of the Andalusian Community with regards 
to climate, research centres, availability of qualified professionals etc., to house the research and development 
activity in new energies.

Reference Measure

ME36 To create networks among universities, research centres and Andalusian companies, favouring the 
exchange of knowledge and technological transfers.

This measure examines the promotion of contracts and technological cooperation agreements between 
companies and research centres and universities in Andalusia, the promotion of plans and doctoral programmes 
linked to energy sector companies and the development of a professional exchange programme in the 
Andalusian energy sector with companies in other parts of the world.

Reference Measure

ME38 To promote and attract investments aimed at starting up renewable technology and energy savings 
and efficiency companies.

This measure intends to induce a business development opportunity in the business sector which promotes 
renewable energy and energy saving and efficiency in Andalusia. The objective is to attract investments aimed 
at starting up energy component factories in Andalusia.
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Reference Measure

ME39 To encourage the creation of investment companies for renewable technologies and innovative type 
savings techniques.

Investment in innovative energy technology is often capital intensive which is why we consider promoting 
business aggregation in companies, foundations and other types of investment support backed by the 
Administration. Existing incentive lines would be used as the main tool for this action.

Reference Measure

ME40 To develop diffusion and promotional campaigns among companies in the sector to publicise 
existing market opportunities in the field of new energy technologies and the competitive 
advantages achievable through R+D+i in this field.

This measure, which complements the former, allows the ability to value and transfer innovative Andalusian 
entrepreneurship, placing it at the forefront of technology and knowledge in equipment and advanced energy 
services.

Reference Measure

ME41 Creation of a Network of energy companies.

A network of energy companies is intended as a boost for Andalusian business in the energy sector, being the 
element through which it aims to promote the integration of all the Andalusian companies in the energy sector, 
promote innovation, development and technology transfer from research centres, facilitating the participation 
of Andalusian companies in globalised markets and strengthening, in short, the value chain of any industry or 
energy service in Andalusia.

Reference Measure

ME42 To set up a programme aimed at entrepreneurs, and particularly young entrepreneurs, to create 
energy service companies with the collaboration of the Territorial Support Network for the 
Entrepreneur.

This is to support the creation of Andalusian companies which come to meet the demand for these services, 
in view of the business opportunities generated under the new legal context (new European Union energy 
framework, Technical Building Code , Law of Renewable Energy Development and Energy Savings and Efficiency, 
etc..)
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7.3. PROGRAMA «ENERGíA Y ADMINISTRACIÓN»

En la nueva cultura de la energía, las administraciones públicas deben asumir el papel de 
auténticos catalizadores del cambio de paradigma, muy en particular las administraciones 
locales cuya labor en la implementación de medidas específicas es clave para la celeridad de 
la evolución hacia las estrategias basadas en modelos de consumo eficiente de los recursos 
y en el uso a gran escala de las energías renovables como fuentes de generación.

Donde quizá se deba plasmar con más fuerza el efecto promotor de las administraciones es 
en la necesidad de cohesionar e integrar todos los esfuerzos en políticas energéticas via-
bles de buena gobernanza a todos los niveles, esto es, impulsando un auténtico carácter 
transversal de la política energética. Las políticas energéticas deben, por ejemplo, 
integrarse decisivamente al proceso de ordenación del territorio desde su inicio, introducien-
do la dimensión energética en las decisiones básicas de planificación y ordenación de usos 
para garantizar un desarrollo equilibrado y sostenible de las ciudades.

No es admisible que el suministro energético sea una aportación posterior al planeamiento 
territorial y urbanístico simplemente para satisfacer las demandas previstas.

Línea de actuación «Incorporación de la gestión eficiente de 
la energía e integración de las energías renovables en las 
administraciones»

Referencia Medida

MA1 Desarrollo de la Red de Energía de la Junta de Andalucía.

Entre	las	actuaciones	a	desarrollar	por	la	Red	de	Energía	en	los	centros	de	consumo	adscritos	a	la	Red	destacan	las	siguientes:	a)	realización	de	
estudios	energéticos	que	permitan	evaluar	la	viabilidad	de	las	medidas	de	ahorro	energético	y	uso	de	energías	renovables	implementables	en	sus	
centros	de	consumo;	b)	asesoramiento	y	formación	en	la	implementación	de	la	normativa	energética	vigente	en	cada	momento;	c)	asesoramiento	en	
relación	con	las	directrices	generales	y	especificaciones	técnicas	de	las	contrataciones	energéticas	relevantes;	d)	seguimiento	de	las	instalaciones	
energéticas	para	asegurar	su	eficiencia	energética;	e)	interlocución	con	las	compañías	energéticas	en	las	contrataciones	de	los	suministros	y	
equipamiento,	y	centralización	de	las	incidencias	que	se	reciban	de	estas	compañías	para	facilitar	y	agilizar	la	resolución	de	las	mismas;	f)	promoción	de	
concursos	públicos	para	la	selección	y	contratación	de	servicios	centralizados	de	suministro	energético.

La	ejecución	por	la	Red	de	los	servicios	descritos	anteriormente	requerirá	el	desarrollo	de	una	serie	de	herramientas	adecuadas	de	gestión	(inventario,	
facturación,	monitorización,	incidencias)	y	de	comunicación	entre	todos	los	actores	implicados:	responsables	técnicos	de	la	administración,	Red,	
suministradores	energéticos,	etc.	Para	ello,	está	previsto	la	construcción	de	una	Red	de	Energía	en	Internet,	a	la	que	tendrán	acceso	todos	las	
entidades	públicas,	concebida	como	herramienta	mediante	la	cual	se	proporcione	a	los	responsables	técnicos	de	los	centros	de	consumo	los	medios	
técnicos	necesarios	para	optimizar	el	consumo	energético	de	sus	instalaciones,	reducir	el	impacto	ambiental	y	el	impacto	al	patrimonio	histórico	y	
cultural,	mejorar	la	calidad	de	los	servicios	públicos	y	ejecutar	los	Planes	de	Ahorro	y	Promoción	de	Energías	Renovables	de	la	Junta	de	Andalucía.

7.3. THE “ENERGY AND ADMINISTRATION” PROGRAMME

In the new energy culture the public administrations must take on the role of true catalysts 

for the paradigm change, particularly local administrations whose work in implementing 

specific measures is key for the evolution speed towards the strategies based on efficient 

consumption of resources and a large scale use of renewable energy as a source of gene-

ration.

Where we should more strongly embody the promoting effect of governments is in the 

need to unite and integrate all efforts in feasible sustainable energy policies of good gover-

nance at all levels, that is, promoting a true transversal energy policy. Energy policies 

should, for example, be actively incorporated into the spatial planning process from the 

start, introducing into the energy dimension the basic decisions of urban growth and plan-

ning of uses to guarantee a balanced and sustainable development in the cities. 

It is unacceptable that energy supply is a contribution that comes after territorial and ur-

ban planning simply to meet anticipated demands. 

Action Line “Incorporating energy efficient management and 
integration of renewable energy into the administrations”

Reference Measure

MA1 Development of the Andalusian Regional Government’s Energy Network.

Among the actions to be developed by the Energy Network in the consumer centres attached to the Network 
the following are highlighted: a) carry out energy studies that allow us to assess the feasibility of the energy 
saving measures and use of renewable energy that can be implemented in their consumer centres; b) advice 
and training to implement current guidelines at any time; c) advice on general guidelines and technical 
specifications of relevant energy procuring; d) monitoring of energy facilities to ensure their energy efficiency; 
e) dialogue with energy companies in the procurement of supplies and equipment, and centralisation of 
incidents received from these companies to facilitate and expedite their resolution; f) promotion of public 
tenders to select and contract centralized energy supply services.
Execution by the Network of the aforementioned services will require the development of a series of appropriate 
management tools (inventory, billing, monitoring, events) and communication between all those involved: 
technicians in charge from the government, Network, energy suppliers, etc. To do this, the construction of a 
Energy Network on the Internet is planned,  where all public entities will have access, created as a tool by which 
to provide the technician in charge of the consumption centres the technical means needed to optimize the 
energy consumption of their facilities, reduce environmental impact and the impact on the historic and cultural 
heritage, improving the quality of public services and implementing the Andalusian Regional Government’s 
Savings and Promotion Plans for Renewable Energy. 
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Reference Measure

MA2 Diffusion of the Local Government’s support lines in the field of energy improvements, which 
incorporate the Andalusian Regional Government’s  incentive programme for sustainable energy 
development. 

It is essential to establish a comprehensive programme to be disseminated throughout Andalusia that will 
update and bring to the attention of local government the support for investment in energy improvement 
projects that can be implemented into municipal facilities together with the incorporation of renewable sources.
Given the importance of public lighting as a major energy installation in a municipality, a special effort will be 
devoted to measures relating to the renewal of public lighting installations, incorporating regulation and control 
elements into these installations, or the incorporation of LED technology.

Reference Measure

MA3 Promote the implementation of Energy Optimisation Plans in Andalusian municipalities. 

Energy Optimisation plans carried out up to 2006 in more than 200 municipalities in Andalusia demonstrate the 
high potential of energy savings that currently exists.
The measure also includes the momentum to carry out energy optimisation plans, promotion of implementing 
investments in energy savings and efficiency in municipal facilities, as well as boosting renewable energy and 
diversifying the conventional energy sources used.

Reference Measure

MA4 Promotion of urban networks for heating and comfort cooling in publicly promoted housing.

In line with this measure centralised networks for heating and cooling in new urban developments pertaining 
to the promotion of public houses, as well as centralised management systems with high energy efficiency in 
internal renovation processes, should be promoted.

Reference Measure

MA5 To promote the undertaking of urban mobility plans.

Draft mobility plans in the metropolitan and municipal field: Boost the drafting of Sustainable Mobility Plans 
in territorial areas managed by transport consortiums at a metropolitan and town level, so as to ensure 
accessibility through public transport and non-motorised means.

Reference Measure

MA6 Promote mobility energy studies for vehicle fleets that provide regular public transport passenger 
services to improve their management.

A proposal which intends to assess the current operating diagram of general use of public passenger transport, 
locating the potential to improve efficiency in the routes undertaken and its general management. In this 
measure undertaking of pilot schemes to improve public transport and its integration into other modes of 
transport are also considered.
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Reference Measure

MA7 Develop a programme to renew the vehicle fleet for urban public transport.

Fleet renewal of urban public transport vehicles of town/city halls or public companies who are in charge of 
urban public transport, powered by petrol or diesel, hybrid vehicles, fuel cells, propelled by natural gas or 
biofuels.
In this measure the incorporation of ICTs to improve the fleet management of public transport is also 
considered.

Reference Measure

MA8 Use of biofuels in the vehicle fleets that provide general regular ongoing transport services to 
passengers, as well as the vehicle fleet owned by the Andalusian Regional Government. 

The Andalusian Regional Government will incorporate biofuels into its vehicle fleet, as well as regular transport 
passenger buses that are included in Law 2/2007. An objective for 2010 to use 10% biofuels for buses and 
15% in fleets owned by the Andalusian Regional Government has been set. Attention will also be given to the 
purchase of vehicles that accept biofuels in their mixtures (B-100 and E-85) and a biofuel pump network will be 
promoted to provide coverage to users.

Reference Measure

MA9 Develop specific training programmes for energy efficient urban transport management. 

Specific training programmes by experts in the efficient fuel management of public transport fleets and specific 
training programmes for efficient driving for professional drivers of the administrations or concessionary 
companies of a public service.

Reference Measure

MA10 Develop a Municipal Ordinance Model for Energy Savings and Efficiency and use of renewable 
energy to be applied in the Andalusian municipalities.

The adoption of this measure would mean the organisation of a common council regulatory framework in 
Andalusia, which would set minimum criteria for energy savings and efficiency, as well as including renewable 
energy installations. The development of this measure would be undertaken in collaboration with the Andalusian 
Federation for Municipalities and Provinces (FAMP).  

Reference Measure

MA11 To set up energy awareness and information programmes aimed at government staff.

Among the actions to be undertaken would be to create an energy ethical code that would promote energy 
efficient behaviour guidelines for workers in the Andalusian Regional Government.

Reference Measure

MA12 Search of financing lines for projects of local interest.

This measure intends to develop financial instruments adapted to fund energy saving and renewable energy 
projects for town/city halls. Amongst the projects to promote are the mechanisms for funding from third 
parties. There will be collaboration with financial institutions and the Andalusian Federation of Municipalities and 
provinces (FAMP) to develop this measure.
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Reference Measure

MA13 Encourage “energy service” contracts in the exploitation of municipal facilities.

This measure seeks to improve the energy efficiency and management of municipal facilities by implementing 
proper energy management techniques to control energy consumptions.

Reference Measure

MA14 Incorporate energy efficiency criteria in public procurement or in the selection of concessionary 
public service companies.

This measure intends to incorporate energy efficiency criteria in the selection of any product or service needed 
to be contracted from any public administration.

Reference Measure

MA15 Includes energy efficiency criteria in electricity consumption equipment of the Catalogue of 
Approved Goods from the Andalusian Regional Government 

The Andalusian Public Administration intends to take up certain corporate social responsibility criteria by paying 
special attention to being aware of high energy efficiency when buying equipment.

Reference Measure

MA16 To promote the figure of municipal energy manager and by creating a network of municipal energy 
managers.

This measure intends to promote the figure of technical advisor or consultant in energy matters who can 
actively and transversally advise in taking decisions in local administrations and in implementing municipal 
ordinances and energy optimisation plans.

Reference Measure

MA17 Develop a Municipal Energy Services Portal.

Proposes to incorporate into the corporate website of the Andalusian Energy Agency a specific portal to advise 
municipal energy managers in developing actions on energy matters.

Reference Measure

MA18 Publish guides on good practices to maintain facilities in Andalusian Public Administrations.

This is an accompanying measure to the above, so as to have an additional support tool for both government 
technicians as well as energy managers and workers in general.
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Action line “Boost for the energy sector through the govern-
ment”
Reference Measure

MA19 Statutory Development of the Law to promote Renewable Energy and Energy Savings.

This measure intends to bring about the development of this Law on specific strategies, objectives and support 
measures in the least time possible. The regulations, in the first phase, will govern:

a) The obligatory use of renewable energy in buildings of the Andalusian Regional Government.
b) The obligatory use of biofuels in public transport buses that provide regular services for passengers.
c) The energy exploitation of biogas.
d) Setting up and regulating the Andalusian Energy Certificate for new buildings and industrial estates.

Reference Measure

MA20 Development of technical regulations applicable to renewable energy facilities in Andalusia. 

This measure intends to bring about, improve and ensure the provisions and operating of renewable energy 
facilities that exist in Andalusia. The regulations developed will be applied to installations carried out in 
Andalusia, and should adapt to national and European ones, distinguishing them for our community in order to 
respond to the operation of the facilities due to our climate, building type, usage and type of facilities, etc.. 

Reference Measure

MA21 Create a specific administrative procedure to install solar photovoltaic energy in Andalusia.

This procedure intends to establish a standard for authorisation, project approval, declaration of public utility, 
construction, commissioning, modification, transmission and closure of photovoltaic grid-connected and isolated 
facilities, as well as their inclusion in the Register of production facilities under Special Regime.

Reference Measure

MA22 Development of administrative procedure using ICTs for streamlining authorization files of 
infrastructures associated with renewable and energy efficient technologies.

It aims to create and organise tools to manage cases related to savings, energy efficiency and renewable 
energy, in the Andalusian Regional Government.
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Reference Measure

MA23 Creating a Plan to identify Preferential Areas for Renewable Energies (APER). 

Law 2/2007 to promote renewable energy and energy savings and efficiency in Andalusia defines the 
Preferential Areas of Renewable Energies (APER) as potential areas that are compatible for generation and 
renewable energy transformation infrastructures. This measure intends to identify these areas and analyse the 
renewable resources and feasibility of the exploitations. To determine these areas and their characterization it is 
necessary to take the territorial areas identified in POTA as obligatory reference.

Reference Measure

MA24 Create a programme to promote energy crops.

The measure examines carrying out a programme to promote energy crops, with participation from the private 
and public sectors, which will bring about agroenergy development in Andalusia.

Reference Measure

MA25 Undertake a biofuel programme.

The measure examines undertaking a biofuel programme that analyses raw materials, R+D+i requirements, 
production systems and final uses.

Reference Measure

MA26 To contribute from territorial and urban planning to reduce mobility needs, encourage the use of 
public transport, non-motorised transport networks and optimise the design of housing estates and 
buildings to improve energy efficiency.

This measure intends to achieve the correction of structural imbalances in territorial and urban planning 
which subsequently cause energy demand situations (residential and transport) incompatible with this Plan’s 
objectives and with those defined for different territorial areas identified in the Territorial Model for Andalusia 
set out in POTA. 

Reference Measure

MA27 Introduce an energy consumption assessment during the life cycle of developable areas under 
study, as sizing criteria of urban planning. 

An energy dimension should be added to a city’s design and dimensioning process, in order to assess the 
feasibility of the integral cycle (incorporating basic resources and emissions) of municipal urban growth and its 
compatibility with the PASENER objectives and the Andalusian Spatial Planning Plan. For this, solvent estimation 
modules by physical units and comparable criteria in the simulation should be fixed to establish limits that are 
necessary, if applicable, by the urban and territorial administration.
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Reference Measure

MA28 To contribute effectively so that territorial and urban planning instruments anticipate the 
reserves and organisation of uses needed to meet the requirements of the energy networks and 
infrastructures.

This is a measure to improve territorial and municipal planning procedures so as to integrate the  backup 
requirements of land and proper coordination of use in the planning uses of energy networks and their 
associated infrastructures, consistent with the territorial model defined in POTA.

Reference Measure

MA29 Conduct studies of the implications that the development linked to renewable energy and energy 
savings and efficiency would have on health.

With proper coordination amongst the Ministries and other affected organisations, there will be studies on the 
potential impact on health and these will consider the effects of:
    a) The impact of biofuel emissions on the transport sector versus those from fossil fuels.
    b) Minimum air renewal to avoid sick building syndrome and how this affects energy efficiency.
    c) Research on substituting current equipment that has a risk of Legionnaire’s disease developing by other 
efficient ones with less risk.
    d) Beneficial effects of using clean technologies with renewable energy and avoiding pollutants produced with 
the conventional fuel processes.
    e) Effects of the concentration of conventional generation in specific areas, against others with less 
concentration.
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Action line “Approach to the Society of Knowledge through re-
search and innovation in the energy area”
Reference Measure

MA30 Encourage the incorporation of ICTs.

Incorporation of ICTs to improve the management of public transport fleets and energy management 
in the administrations. Dissemination of the advantages that are generated through the use of ICTs by 
reducing energy consumption in a public administration. The use of ICTs is also considered to speed up the 
administrative processing of renewable and efficient technology projects.

Reference Measure

MA31 Maintain and expand the functions of the Energy Assessment and Monitoring Centre.

This measure intends to improve the quality of energy services in Andalusia.
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7.4. PROGRAMA «INFRAESTRUCTURAS ENERGéTICAS»

La ordenación territorial y la operación de las infraestructuras de transformación, transporte 
y distribución de la energía, deben evolucionar, desde un modelo basado en grandes centros 
de producción, hacia un nuevo modelo energético de generación local y consumo in situ, en 
el que participen, de forma creciente, las energías renovables.

La garantía de suministro y el establecimiento de un sistema de infraestructuras de transfor-
mación, transporte y distribución de energía eficiente y respetuoso con el medio ambiente 
son los pilares de este programa.

Línea de actuación «Garantizar un suministro energético de calidad 
a todos los andaluces y promocionar un sistema de infraestructuras 
eficiente, limpio y distribuido en toda Andalucía, que impulse el 
desarrollo económico manteniendo en todo momento como premisa 
el respeto y conservación del medio ambiente»

Referencia Medida

MI1 Regular mediante un Decreto las actuaciones para la mejora del suministro eléctrico 
de los andaluces. 

Se	pretende	con	esta	medida	desarrollar	la	base	reguladora	necesaria	para	mejorar	la	calidad	del	suministro	eléctrico	en	Andalucía,	desarrollar	el	
régimen	jurídico	de	las	acometidas	eléctricas	y	regular	los	derechos	y	obligaciones	de	los	usuarios	del	servicio	eléctrico.

Referencia Medida

MI2 Dotar de gas natural canalizado a los núcleos urbanos situados en el litoral y en los 
centros regionales.

Llevar	la	red	de	gas	natural	a	las	capitales	de	Cádiz	y	Almería	así	como	extender	la	infraestructura	de	distribución	de	gas	natural	a	toda	la	banda	litoral	y	
los	centros	regionales,	considerándola	una	infraestructura	básica	para	su	desarrollo	socioeconómico.

Referencia Medida

MI3 Fomento de las redes locales mediante Gas Natural Licuado (GNL) o Gases Licuados 
del Petróleo (GLP) para ámbitos territoriales alejados de la red de gas natural.

Con	esto	se	pretende	incentivar	a	las	empresas	que	extiendan	el	gas	canalizado	mediante	plantas	satélites	de	GNL	o	GLP	a	aquellos	municipios	que	por	
su ubicación en el territorio no son susceptibles económicamente de ser integrados en la red nacional de gasoductos, con una particular incidencia en 
las	Redes	de	Asentamientos	Rurales	según	se	establece	en	el	POTA.

7.4. THE “ENERGY INFRASTRUCTURES” PROGRAMME

Action line “To guarantee a quality energy supply to all Anda-
lusian people and promote a system of infrastructures that are 
efficient, clean and distributed all over Andalusia, which promo-
tes economic development and always maintains the premise of 
respect and conservation of the environment”

Reference Measure

MI1 Regulate through a Decree the actions to improve electricity supply to the Andalusian people. 

This measure intends to develop the regulatory base needed to improve the quality of the electricity supply in 
Andalusia, develop the legal regime of electrical supplies and regulate the rights and obligations of the users of 
the electrical service.

Spatial planning and operation of transformation, transport and distribution of energy struc-

tures, should evolve from a model based on large production centres, towards new local 

energy generation and consumption on site, which increasingly involves renewable energy.

The guarantee of supply and setting up a system of infrastructures for the transforma-

tion, transport and distribution of efficient energy which respects the environment are this 

programme’s foundations.

Reference Measure

MI2 Provide piped natural gas to all urban built up areas located on the coast and to regional centres.

Take the natural gas network to the capitals of Cádiz and Almería as well as expanding the infrastructure to 
distribute natural gas to all the coastal areas and regional centres, considering it as a basic infrastructure for its 
socioeconomic development.

Reference Measure

MI3 Promoting local networks using Liquefied Natural Gas (LNG) and Liquefied Petroleum Gas (LPG) for 
territorial areas away from the natural gas network.

This is to encourage companies to extend piped gas through LNG satellite plants or LPG to those municipalities, 
which due to their location in the territory are not likely to be integrated into the national pipeline network due 
to costs, with a particular impact on Networks of Rural Settlements as set out in POTA.
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Reference Measure

MI14 To undertake an approach Programme of natural gas infrastructures to take it to Andalusian 
production areas. 

The feasibility of taking natural gas to locations where there are production sectors with a high energy demand 
within the framework of this Programme will be analysed.

Action line “Knowledge for the efficient management of the 
infrastructure system”

Reference Measure

MI5 Expansion of the Andalusian Energy Information System.

This deals with improving and extending the information and management tool of the Energy Assessment and 
Monitoring Centre, integrating the energy subsectors that operate in Andalusia in its subsequent stages.

Reference Measure

MI6 To set up collaboration agreements with energy companies for disclosure of inventory data, 
measurements, network states, system capacities, incidents, action plans and emergency plans.

The measure’s aim is to get to know the energy system better to serve as a base for the development of 
infrastructures and finally improve and ensure energy supply in the region.

Reference Measure

MI7 Maintain and improve monitoring and analysis of electrical supply incidents in Andalusia.

The measure hopes to achieve detailed knowledge of the  power supply situation in Andalusia, as well as detect 
deficiencies to improve the quality of supply. 

Reference Measure

MI8 Develop an on-line information system on the generation of electricity under Special Regime in 
Andalusia.

This measure’s aim is to know in real time the coverage in electrical demand in Andalusia from renewable 
sources and efficient technologies found under the Special Regime.

Reference Measure

MI9 Promote the creation in Andalusia of control centres to monitor Special Regime generation. 

This measure intends to attract the installation of control centres to monitor the generation under the Special 
Regime as obliged by the Royal Decree 661/2007. 
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Este Plan se distingue por su carácter innovador. Se está produciendo un cambio de ciclo en la 
historia de las energías y Andalucía tiene la oportunidad de protagonizar un nuevo modelo para 
resolver sus necesidades energéticas actuales y futuras y tratar de aprovecharla desencadenan-
do una dinámica profundamente transformadora de su papel en el contexto internacional.

Este nuevo modelo se fundamenta en la valoración de la viabilidad de las nuevas demandas 
energéticas y en la adaptación del conjunto del sistema a las condiciones específicas de 
Andalucía, tanto en la dimensión ambiental como en la territorial.

En los diferentes apartados se pondrán de manifiesto las posibles afecciones tanto positivas 
como negativas de las distintas acciones programadas en el Plan, si bien globalmente la inci-
dencia que tendrá la implantación de medidas de racionalización y modernización del sistema 
energético acorde con la implantación del nuevo modelo energético es netamente positiva. 
La incidencia de dichas acciones sobre los distintos sectores se puede resumir tal y como se 
recoge en la siguiente tabla.

 SECTOR RACIONALIZACIÓN NUEVO MODELO ENERGÉTICO

Agricultura Optimización	del	transporte.	Mayor	reconocimiento	social Suministro	de	biomasa	para	usos	térmicos	o	eléctricos	

Racionalización	del	consumo	en	climatización	de	invernaderos	y	
reducción de gases de efecto invernadero

Cultivos	energéticos.	Biocarburantes

Industria Mayor	autosuficiencia	energética.	Cogeneración Innovación	en	procesos	y	productos	adaptados	al	clima	de	la	región

Reducción	de	gases	de	efecto	invernadero	(especialmente	
cementeras	y	ladrilleras)

Desarrollo	del	conglomerado	energético	andaluz	en	nuevos	
materiales

Mayor	reconocimiento	social.	Certificados	energéticos

Urbanismo  
y edificación

Mayor	autosuficiencia	energética.	Renovables Viabilidad	energética.	Desarrollos	urbanísticos	no	endógenos

Mejora general de la calidad por incremento de generación distribuida Desarrollo	del	modelo	de	ciudad	adaptada	al	clima	de	la	región

Mejora	de	los	costes	mediante	el	ahorro	y	la	eficiencia	
energética en construcción

Innovación	en	procesos	y	productos	adaptados	al	clima	de	la	región

Recuperación	del	modelo	de	ciudad	compacta.

Servicios Mejora	de	los	costes	mediante	el	ahorro	y	la	eficiencia	
energética	en	comercios	y	hostelería

Innovación	en	procesos	y	productos	adaptados	al	clima	de	la	
región

Transporte Mejora	de	los	costes	mediante	el	ahorro	y	la	eficiencia	
energética	en	vehículos	y	material	móvil

Planificación	territorial	con	una	movilidad	más	eficiente

Mejora de la eficacia general del sistema de transporte urbano 
por	apoyo	al	transporte	público

Sustitución	del	combustible	de	automoción	por	fuentes	
endógenas.	Biocombustibles.	Transporte	no	motorizado

Reducción de gases con efecto invernadero

Doméstico Reducción	de	gasto	familiar	por	cambio	de	hábitos	en	ahorro	y	
eficiencia

Mayor	eficiencia	en	el	uso	de	energía

Mayor	autosuficiencia	energética.	Renovables

 
Incidencia del Plan

CUADRO 27

La implantación 
de medidas de 
racionalización y 
modernización del sistema 
energético será muy 
positivo

This Plan is distinguished by its innovative character. A cycle change in energy history is 

occurring and Andalusia has the opportunity to star in a new model to meet its current 

and future energy needs and try to make the most of them by triggering deep changing 

events in its role in the international context.

This new model is based on assessing the feasibility of the new energy demands and in 

adapting the whole system to the specifi c conditions of Andalusia, in the environmental 

as well as the territorial fi eld.

In the different sections the potential positive and negative effects of the various actions 

scheduled in the Plan are seen, although the overall impact the implementation of ratio-

nalisation and modernisation measures of the energy system will have in line with the 

implementation of the new energy model is clearly positive.

The impact of these actions on different sectors can be summarised as set out in the fo-

llowing table.

The Plan’s Impact

The implementation 
of rationalisation and 
modernisation measures 
in an energy system will 
be very positive

SECTOR RATIONALISATION NEW ENERGY MODEL

AGRICULTURE

Optimisation of transport Greater social recognition Supply of biomass for thermal or electrical use 

Rationalization of consumption in the climate control of 
greenhouses and reduction of greenhouse gases Biofuel energy crops

INDUSTRY

Greater energy self-suffi ciency. Cogeneration Innovation in processes and products adapted to the 
region's climate 

Reducing the effect of greenhouse gases (especially 
cement and brick works) Development of the Andalusian energy conglomerate 

for new materials
Greater social recognition. Energy certifi cates

URBANISM 
AND BUILDING

Greater energy self-suffi ciency. Renewable energy Energy feasibility in non-endogenous urban 
developments

General improvement in quality due to the increase of 
distributed generation

Development of the city model adapted to the 
region's weather

Improvement of costs through energy savings and 
effi ciency in building

Innovation in processes and products adapted to the 
region's climate

Recovery of the compact city model 

SERVICES Improvement of costs through energy savings and 
effi ciency in shops and the catering industry

Innovation in processes and products adapted to the 
region's climate

TRANSPORT

Improvement of costs through energy savings and 
effi ciency in vehicles and mobile material Urban planning with less mobility 

Improvement of the general effi ciency of urban 
transport by supporting public transport Substitution of car fuel by endogenous sources. 

Biofuels Non motorised transport
Reduction of greenhouse gases

DOMESTIC

Reduction of family's costs by changing saving and 
effi ciency habits Greater effi ciency in energy use

Greater energy self-suffi ciency. Renewable energy

Chart 27
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La incidencia del Plan puede visualizarse también de la siguiente forma:

LINEAS ACTUACIONES

Política 
energética 

consolidada

Reducción	de	la	dependencia	externa Fomento	de	energías	renovables

Contribución	a	la	reducción	de	emisiones Fomento	del	ahorro	y	la	eficiencia	energética

Sustitución	de	centrales	térmicas	convencionales	por	ciclos	
combinados  a gas

Mejora de la calidad en el servicio Fomento	de	la	gasificación

Reducción de pérdidas

Efecto	demostración	de	la	administración	pública Apoyo	a	las	mejoras	de	gestión	energética	en	servicios	
municipales

Optimización	en	la	administración	autonómica

Nueva 
política 

energética

Control	de	demandas	futuras	no	viables Planificación	territorial	y	grandes	consumidores

Inclusión	de	la	evaluación	energética	en	planes	urbanísticos	y	
en	proyectos	de	infraestructuras.	Informe	de	Sostenibilidad

Reducción de emisiones de gases de efecto invernadero Sustitución	de	combustibles	fósiles.	Captura	y	almacenamiento	
de	CO2

Incorporación	del	control	de	los	consumos	automoción Promoción biocombustibles

Reconocimiento social a la gestión optimizadora Certificado	energético

Fomento	de	un	Conglomerado	productivo Política estratégica

Mayor	correspondencia	espacial	entre	producción	y	consumo Generación	distribuida,	redes	comarcales

Convergencia	de	políticas	autonómicas Planes territoriales, evaluación ambiental, fomento productivo

Gestión	adaptativa Diseño	del	sistema	dotado	de	mayor	flexibilidad

Sistemas	de	seguimiento	de	procesos	básicos,	alerta	temprana

Consolidación	del	sector	público	como	promotor	y	difusor	del	
nuevo modelo energético

Desarrollo	de	la	Red	de	Energía	de	la	Junta	de	Andalucía

Incorporación	del	ahorro	y	la	eficiencia	energética	en	la	
planificación	urbanística	y	de	movilidad,	en	la	compra	de	bienes	
o contratación de servicios

CUADRO 28

The Plan’s impact can also be seen in the following manner:

LINES ACTIONS

Consolidated 
energy policy

Reduction of external energy Promotion of renewable energy

Contribution to the reduction of emissions

Promotion of energy savings and efficiency

Substituting conventional thermals for combined 
cycle

Improving the quality of service
Promotion of gasification

Reduction in losses

Demonstration effect by the public administration

Support of energy management improvements in 
municipal services

Optimisation of the autonomic administration

New energy 
policy

Control of non-viable demands

Urban planning and large consumers

Inclusion of energy assessment in urban plans and 
infrastructure projects. Sustainability Report

Reduction of greenhouse gas emissions Substitution of fossil fuels. Capture and storage of 
CO2

Incorporation of the control in car consumption Promotion of biofuels

Social recognition of optimising management Energy certificate

Promotion of a productive Conglomerate Strategic policy

Greater spatial correspondence between production 
and consumption Distributed generation, regional networks

Convergence of autonomic policies Territorial plans, environmental assessment, 
productive promotion

Adapting management

Design of a system with greater flexibility

Monitoring systems for basic processes, early 
warning

Consolidation of the public sector as promoter and 
diffuser of the new energy model

Development of the Andalusian Regional 
Government Energy Network

Incorporation of energy savings and efficiency in 
urban planning and mobility, in buying goods or 
contracting services

Chart 28
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8.1. GENERAL IMPACT ON ECONOMIC AND BUSINESS DEVELOPMENT

The Plan’s implementation will mean a great activation of the business sector in Andalusia, 

encouraged by an incipient rearrangement in the market of companies related to the energy 

sector.

In the coming years, the implementation of the various lines of action set out in the di-

fferent Programmes that shape energy planning in Andalusia over the next seven years, 

as well as the legal context in which the energy sector will be developed, will lead to an 

expected increase in demand for energy services by different consumer sectors as well as 

new market opportunities. 

The creation of the mandatory Energy Certificate for consumer centres with a certain level 

of primary energy consumption, derived from the Law to promote renewable energy and 

energy savings and efficiency of Andalusia, along with energy audits, plans requiring pre-

ventive maintenance of equipment, processes and facilities or the introduction of new re-

gulatory procedures and control systems and hot water generation with renewable energy; 

the energy certificate for buildings such as included in the Directive regarding the Energy 

Efficiency of Buildings, which sets out the regular inspection of boilers and air conditioning 

systems; obligations to limit emissions in the activities covered by the trade for emission 

rights, etc.., will generate large investments in energy actions.

In this scenario the promotion of a wide range of quality energy services will in turn create 

an increased demand for them. This will create a business conglomerate that includes the 

design and production of energy-efficient technologies and equipment, developing its own 

ways and adapted to produce renewable energy by making the most of the comparative 

energy advantages of Andalusia, the financing of investments in energy projects and provi-

ding services in final energy use.

The consolidation of this energy market based on the creation of a sound network between 

the business sector and potential clients in the energy field will offer added value to all the 

agents in the Andalusian energy market, promoting a healthy business competition that 

favours the quality of the energy services.

As the stronghold of this competition is the development of the technological and the R+D+i 

offer.  Energy companies will take on new responsibilities and will redirect their marketing 

strategies, maintaining the advantages that could be yielded from the boost in innovation 

and technological development in the energy efficiency field and the diversification of ener-

gy through renewable sources.

A healthy business 
competiveness will 
be promoted that will 
develop the technological 
R+D+i offer
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The consolidation of a cluster of companies with these characteristics will create an exce-

llent improvement opportunity for Andalusian business competitiveness, contributing to 

economic growth and creation of jobs.

Andalusia has already successfully achieved the implementation of a network of installa-

tion companies in the solar energy sector.  For this, the Andalusian administration played 

an important role in the consolidation of this sector. The creation of a Network for Compa-

nies in the Energy sector, under the framework of the portal of the Ministry of Innovation, 

Science and Enterprise, will be created as a dynamising instrument of the energy sector, 

this is the first step, which will then be followed by the design and set up of a cluster of 

energy companies. 

The commitment by Andalusian companies for innovative energy efficiency, as well as the 

reduction in the energy bill as a consequence of the rationalisation of energy consump-

tion, will mean an increase in production caused by the acquisition of more technologi-

cally advanced equipment, which will make a favourable impact on the balance sheets of 

these companies. So, the declining trend for energy intensity, predictable in Andalusian 

companies with the Plan’s creation, will be established as an implicit stimulus to boost 

companies in the search and acquisition of efficient equipment and machinery. The mul-

tiplier effect of this impact will consolidate an energy attitude of companies according to 

sustainable development criteria.

8.2.  IMPACT ON THE ENVIRONMENT

The links between economic development, ecosystems, global change and energy policies, 

are the basic aim of a proper strategy or planning in environmental matters. This principle 

framework is developed in agreements such as the EU Strategy for Sustainable Develop-

ment which was agreed by the European Council that took place in Gothenburg (Sweden) in 

June 2001 and that was taken to the World Summit on Sustainable Development in Johan-

nesburg (South Africa) in 2002. This international commitment in support of the inclusion 

of the environmental dimension in the social and economic field, has special relevance in 

the field of energy in the Strategy, which defends the need to prevent, confront, control and 

revert the problems derived from global warming and degradation of the natural systems. 

Hence we should consider the urgent need to stop climate change and strengthen genera-

tion using renewable energy sources as a specific measure.
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La justificación de incorporar una nueva cultura de la energía se soporta en el cambio del 
modelo de generación y de consumo energético, en una nueva orientación en materia de la 
movilidad y del transporte, en un análisis profundo del esquema urbanístico de los núcleos 
de población (tanto en el modelo de desarrollo territorial como en las técnicas de construc-
ción empleadas), y en la concepción de nuevos métodos de gestión de los recursos natu-
rales, basados en una mejor comprensión y capacidad de predicción sobre los impactos y 
repercusiones ejercidos en el entorno, especialmente a escala global.

En el ámbito de la Prevención Ambiental, la Junta de Andalucía ha aprobado la Ley 7/2007, 
de 9 de junio, de Gestión Integrada de la Calidad Ambiental. En ella se plantea actualizar el 
control sobre las incidencias e impactos sobre el entorno de proyectos y de infraestructuras 
del ámbito energético a la luz de la evolución del sector, de las nuevas tecnologías y de las 
limitaciones impuestas a nivel internacional. Como se recoge en su cuerpo, en la Exposición 
de Motivos, la Ley «…intenta dar respuesta a las tres dimensiones del concepto de desarro-
llo sostenible –ambiental, social y económica- superando las originarias normas sectoriales 
para la protección de un medio ambiente limpio, hoy insuficientes».

8.2.1. Efectos sobre el medio ambiente y la salud pública

El presente Plan nace bajo el principio de la sostenibilidad y por tanto, queda todo él impregnado 
de la necesidad de garantizar el máximo nivel de aportación al sistema energético de recursos 
renovables y minimizar los efectos dañinos sobre el medio natural y sobre la salud pública.

Sobre el principio de 
la sostenibilidad, el 
PASENER apuesta por 
los recursos renovables 
y la defensa del medio 
natural y la salud pública

The justification to incorporate a new energy culture is supported by the change of the 

model for generation and energy consumption, in a new direction in terms of mobility and 

transport, in an in-depth analysis of the urban plan for built up areas (both in the terri-

torial development model as in the construction techniques employed), and the design of 

new management methods for natural resources, based on a better understanding and 

predictability capacity of the impacts and effects exerted on the environment, especially 

on a global scale.

In the Environmental Prevention field, the Andalusian Regional Government approved 

Law 7/2007, of 9th June, on Integrated Management of Environmental Quality. It propo-

ses to update the control on the incidences and impacts on projects and infrastructures 

in the energy sector in the light of developments in the sector, new technologies and in-

ternational constraints. As stated in its section, in the Statement of Purpose, the Law “... 

attempts to answer the three dimensions of the sustainable development concept - envi-

ronmental, social and economic- overcoming the original sectoral rules for the protection 

of a clean environment, which are insufficient today.” 

8.2.1 Effects on the environment and public health

This plan was created under the principle of sustainability and therefore, it is totally filled 

with the need to guarantee the highest level of contribution to the energy system from 

renewable resources and minimize the harmful effects on the environment and public 

health.

With regards to the 
sustainability principle, 
PASENER promotes 
renewable resources 
and helps the natural 
environment and public 
health
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Emisiones de CO2 evitadas

Las medidas de ahorro y eficiencia energética y la mayor generación con energías renova-
bles evitará la emisión a la atmósfera de un volumen importante de gases de efecto inver-
nadero en la comunidad andaluza.

El CO2 evitado por el Plan hasta el año 2013 se elevaría a 11 millones de toneladas24. En los 
años de vigencia del Plan, el CO2 evitado debido a las actuaciones anuales en ahorro y las 
hipótesis de nueva potencia instalada con energías renovables y de generación de energía 
eléctrica con esta fuente, así como las previsiones de demanda de fuentes renovables para 
uso final térmico, se recoge en las siguientes tablas:

2007 2008 2009 2010 2011 2012 2013

704 522 485 483 491 487 490

2007 2008 2009 2010 2011 2012 2013

1.648 675 1.257 865 1.262 546 972

El total de emisiones de CO2 evitadas debido a la ejecución anual de las medidas de ahorro 
y eficiencia energética y de las actuaciones anuales previstas en renovables se recogen en 
la siguiente tabla:

2007 2008 2009 2010 2011 2012 2013

2.352 1.198 1.742 1.348 1.753 1.033 1.462

2007 2008 2009 2010 2011 2012 2013

2.352 3.549 5.292 6.640 8.393 9.426 10.888

24  Los factores de emisión considerados en el cálculo para usos térmicos han sido tomados del Informe Inventarios GEI 1990-2004 (mayo 
2006) (Tabla A8.2.- Decisión de la Comisión 2004/156/CE Directrices de seguimiento y notificación), remitido por España a comunicación a 
la Secretaría del Convenio Marco sobre Cambio Climático de las Naciones Unidas. En generación eléctrica las emisiones evitadas de CO2 se 
han calculado frente a la generación con ciclo combinado a gas natural, a excepción de las relativas a la co-combustión con biomasa, calculadas 
frente a la generación en una central térmica de carbón.

CUADRO 29

Miles de toneladas de CO2 
anuales evitadas - ahorro y 

eficiencia energética

CUADRO 30

Miles de toneladas de CO2 
anuales evitadas - energías 

renovables
FUENTE: 

Agencia Andaluza de la Energía

NOTA: 
Emisiones de CO2 evitadas calculadas en 
base a los incrementos anuales previstos 

para los años 2007 a 2013 de demanda 
para uso final térmico y de producción 

eléctrica con fuentes renovables.

CUADRO 31

Miles de toneladas de CO2 
anuales evitadas

CUADRO 32

Miles de toneladas de CO2 
acumuladas evitadas

FUENTE: 
Agencia Andaluza de la Energía

CO2 emissions avoided

Energy saving and efficiency measures and greater generation with renewable energy will 

avoid the emission into the atmosphere of an important amount of greenhouse gases in 

the Andalusian Community.

The CO2 avoided due to the Plan until 2013 will rise to 11 million tons24. During the years 

the Plan is in force, the CO2 avoided due to annual savings in actions and assumptions 

of new installed capacity in renewable energy and power generation with this source, as 

well as the anticipated demand from renewable sources for thermal end use, is included 

in the following tables:

Total CO2 emissions avoided due to carrying out the annual energy savings and efficiency 

measures and the actions planned for renewables are listed in the following table:

2007 2008 2009 2010 2011 2012 2013

704 522 485 483 491 487 490

2007 2008 2009 2010 2011 2012 2013

1,648 675 1,257 865 1,262 546 972

2007 2008 2009 2010 2011 2012 2013

2,352 1,198 1,742 1,348 1,753 1,033 1,462

2007 2008 2009 2010 2011 2012 2013

2,352 3,549 5,292 6,640 8,393 9,426 10,888

Chart 29
Thousands of tons of CO2 
avoided per year - energy 

savings and efficiency

Chart 30
Thousands of tons of CO2 avoided 

per year -renewable energy

Chart 31
Thousands of tons of CO2 

avoided per year

Chart 32
Thousands of accumulated 

tons of CO2 avoided 

SOURCE: 
Andalusian Energy Agency

NOTE: 
CO2 emissions avoided, calculated 

based on the annual increases in 
demand planned for 2007 to 2013 

for final thermal use and to produce 
electricity with renewable sources.

SOURCE: 
Andalusian Energy Agency.

24 Emission factors considered in the calculation for thermal uses are taken from the GHG Inventory Report 1990-2004 (May 2006) 

(Table A8.2. - Commission Decision 2004/156/EC guidelines for monitoring and reporting), sent by Spain to communicate to the 

United Nations Secretariat of the Framework Convention on Climate Change. In electricity generation CO2 emissions avoided are 

calculated comparing them to those with a combined cycle with natural gas, excepting those that are calculated with generation in 

a coal fired power station.
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Reducción de otros gases

El incremento de la implementación de energías renovables, las medidas de ahorro y eficien-
cia energética, la paulatina sustitución de carbón por gas en las nuevas centrales de ciclo 
combinado junto con la construcción de plantas de hidrodesulfuración, conllevará reducir la 
emisión de otros gases relacionados con las fuentes energéticas de origen fósil, principal-
mente carbón y petróleo. Estas reducciones serán especialmente significativas en los casos 
del SO2 y NOx.

La reducción en la emisión de otros gases precursores de la formación de ozono troposfé-
rico (CH4, NO2, COVNM, y CO), podría suponer una mejora considerable de los índices de 
calidad del aire en aquellos lugares donde con más frecuencia se suceden estos episodios, 
grandes aglomeraciones urbanas, agrupaciones de ciertas industrias, etc.

El tráfico urbano en las grandes ciudades andaluzas concentra en torno al 83% de las emi-
siones de CO y el 57% de las de NO2. Es por tanto este sector difuso, por la complejidad 
que supone su regulación y control, y la coordinación interadministrativa que exige, uno de 
los que debe concentrar los mayores esfuerzos en la reorientación de medidas destinadas 
a la reducción de emisiones. En cuanto a los gases responsables de la lluvia ácida, las me-
didas adoptadas por el sector de la automoción en los últimos años unido al efecto del Plan 
Renove han resultado efectivas en cuanto al recorte contabilizado en la producción de los 
mismos.

Contribuir a la reducción 
de emisiones es un 
compromiso firme  
del Plan

Reduction of other gases

The increase in the implementation of renewable energy, energy savings and efficiency 

measures, the gradual substitution of coal with gas in new combined cycle power plants 

together with the construction of hydrodesulfurization plants, will mean reducing other 

gases related to fossil origin related sources, mainly coal and oil. These reductions will be 

particularly important in the cases of SO2 and NOx.

The reduction in the emission of other precursor gases of tropospheric ozone formation 

(CH4, NO2, COVNM, and CO), could mean a considerable improvement in the air quality 

indexes in those areas where these events more frequently occur, large urban crowds, 

grouping of certain industries, etc.

City traffic in large Andalusian cities counts for around 83% of all the CO2 emissions and 

57% of NO2 ones. It is therefore in this diffuse sector, due to the complexity in regulation 

and control, and the inter-administrative coordination that it demands, where one should 

concentrate the greatest efforts in the redeployment of measures aimed at reducing 

emissions. With regards to gases responsible for acid rain, the measures adopted by the 

automotive industry in recent years linked to the effect of the Renewal Plan have been 

effective in terms of cutting down the production of these.

Industrial facilities are responsible for 90% of SO2 emissions and 37% of NOX, and within 

these, two activity sectors are the origin of 70% of them: the energy sector (40%) and 

To contribute to reducing 
emissions is a firm 
commitment of the Plan
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Las instalaciones industriales son las responsables del 90% de las emisiones de SO2 y del 
37% de las emisiones de NOx, y dentro de éstas, dos sectores de actividad son el origen 
del 70%: el sector energético (40%) y la industria petroquímica (31%)25. Además de estos 
dos sectores, existe otros que presentan problemas por este tipo de emisiones como son: 
la industria metalúrgica, papeleras, cementeras y agroalimentaria. El fenómeno urbanístico 
que se ha vivido en la Comunidad ha elevado de forma apreciable las emisiones vinculadas 
al sector del procesado de minerales, canteras y materiales de construcción (ladrillos, tejas, 
materiales cerámicos, etc.).

La Ley 16/2002, de Prevención y Control Integrado de la Contaminación, junto a la pro-
lija normativa existente de regulación de valores límite, umbrales de alerta e información, 
apoyado en la Red de Medición Automática de Emisiones, suponen en la actualidad para la 
administración autónoma andaluza un conjunto de herramientas de control, en base a las 
cuales poder articular planes y estrategias específicas de reducción de emisiones.

Efectos sobre la salud pública

Las interacciones entre el cambio climático y la salud humana son múltiples y complejas. 
Los efectos derivados del cambio climático26 podrían resumirse en: cambios en la morbi-
mortalidad en relación con la temperatura (efectos de las olas de calor, en particular en 
niños y personas mayores de 65 años, extensión geográfica de vectores subtropicales de 
enfermedades, etc.), efectos en salud relacionados con eventos meteorológicos extremos, 
contaminación atmosférica y aumento de los efectos en salud asociados, como los episodios 
habituales de concentración de ozono troposférico en el entorno de los núcleos urbanos, en-
fermedades transmitidas por alimentos y el agua y enfermedades transmitidas por vectores 
infecciosos y por roedores.

La concentración de instalaciones de generación de energía eléctrica en zonas portuarias 
accesibles para los suministros de materias primas (carbón y fuel) han dado lugar a situa-
ciones de calidad atmosférica de riesgo. A pesar de las conclusiones tranquilizadoras de los 
estudios epidemiológicos llevados a cabo en algunas de estas zonas, no cabe duda que es 
claramente preferible eliminar el riesgo o reducirlo de forma significativa.

Las medidas adoptadas en este Plan para apoyar la reducción del uso del vehículo privado, 
o la sustitución de combustible convencional por biocombustibles en automoción, debe re-

25 Fuente: Plan de Medio Ambiente 2004-2010.

26 Según clasificación recogida en el Plan Nacional de Adaptación al Cambio Climático, de la Oficina Española de Cambio Climático, Ministerio 
de Medio Ambiente.

Un sistema energético 
más limpio y eficiente 

beneficia al medio 
ambiente, la salud 

pública y el patrimonio 
cultural 

petrochemical industry (31%).25 Besides these two sectors there are other sectors that 

present problems with these types of emissions such as: metallurgy, paper, cement or 

agribusiness. The urban phenomenon that the Community has experienced, has raised 

emissions linked to mineral processing industry, quarrying and construction materials 

(bricks, tiles, ceramics, etc.) considerably.

Law 16/2002 on Integrated Prevention and Control of Pollution, together with the detailed 

rules regulating limit values, thresholds for warnings and information, supported by the 

Automatic Measurement of Emissions Network, currently means there is a set of mana-

gement tools for the Andalusian Regional Government, on whose basis specific plans and 

strategies to reduce emissions can be drawn up.

Effects on public health

The interactions between climate change and human health are multiple and complex. 

The effects derived from climate change26 could be summarised as: changes in morbidity-

mortality relating to temperature (effects of heat waves, particularly in children and those 

over 65 years old, geographic extension of sub-tropical disease vectors, etc.), effects 

on health relating to extreme weather events, atmospheric pollution and the increase in 

associated health effects, such as usual episodes of tropospheric ozone concentration in 

the urban environment, diseases transmitted through food and water and diseases trans-

mitted through infectious vectors or rodents. 

The concentration of facilities generating electricity in port areas that are accessible to 

supplies of raw materials (coal and fuel) have led to air quality situations of risk. Despite 

the reassuring findings of epidemiological studies conducted in some of these areas, there 

is no doubt that it is clearly preferable to eliminate the risk or reduce it significantly.

The measures taken in this Plan to support the reduction of private car use, or the subs-

titution of conventional fuel with biofuels in cars, should result in the reduction of air po-

llution in the large cities of Andalusia and reduce the different conditions that affect public 

health arising from this situation. 

A cleaner and more 
efficient energy 

system benefits the 
environment, public 
health and cultural 

heritage

25 Source: Environmental Plan 2004-2010

26 According to the classification in the National Plan to Adapt to Climate Change, from the Spanish Office for Climate Change, Ministry 

of the Environment.
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It is especially important when referring to public health, the control and limitation of 

particles in suspension, with many sources of origin (natural, building, sub-products of 

fuel motors, wear and tear from tyres, etc).

Effects on the Andalusian natural environment and on cultural 
and historic heritage

The increase in the exploitation of renewable energy resources such as wind, are linked to 

a greater risk of affecting the natural heritage, due to the need of them being implemen-

ted in non-urbanised areas. The procedures which are taken into consideration more and 

more are criteria for integration into the environment of the large aerogenerators, due to 

their possible effect on the birdlife, as well as affecting clearings and landfills, and in the 

case of marine wind power, through effects to the environment that are less known (the 

effect on benthic communities, fish fauna, cetacean populations, etc).

The implementation of photovoltaic and thermo-electric solar parks requires an extensive 

occupation of land. In the majority of cases, the best locations for these types of installa-

tions are on agricultural type land, where the associated impacts are of little relevance. 

The requirement for flat land and the need to have environmental studies undertaken, 

explains the trend to dismiss forest type locations.

The transport and distribution lines for electricity have given rise to one of the main effects 

to the bird population, due to the risk of electrocution and collision in the old installations. 

The existing regulations on this matter have significantly reduced the mortality of birds.

Power lines also have a series of effects on the vegetation. The layout of the power lines 

require land clearing, which can have a significant negative impact on lines that cross 

sensitive areas of special value. Furthermore, the presence of power lines is associated 

with increased risk of forest fires, which on the other hand justifies the clearing of vege-

tation required for its installation.

However, we should note a positive effect on the natural environment resulting from the 

development of forestry and agricultural land due to the exploitation of biomass and the 

increase of energy crops (biomass, biofuels), which will allow us to correct the negative 

effects of abandonment of cultivation in marginal lands, contributing to an important role 

in soil conservation and erosion control. Particular attention should also be paid to the 

strategies that promote an internal Andalusian biomass market so that this resource is 

not charged with the economic and environmental costs (emissions) associated to logis-

tics (transport and distribution). 
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los efectos negativos del abandono de cultivo en terrenos marginales, contribuyendo en una 
importante labor de conservación de suelos y control de la erosión. Conviene prestar espe-
cial atención a las estrategias que promocionen el mercado interno andaluz de la biomasa 
para que este recurso no cargue con los costes económicos y medioambientales (emisiones) 
asociados a la logística (transporte y distribución).

Tan importante como la protección de la riqueza natural es la protección del valioso patri-
monio histórico y cultural andaluz. Cualquier actuación impulsada desde este Plan debe 
contemplar el análisis de la afección a los bienes patrimoniales. Es probable que dichas 
afecciones tengan un impacto positivo, en particular en el ámbito urbano ya que el sistema 
energético, las estrategias de ahorro y eficiencia energética o de movilidad están íntima-
mente ligados a la calidad del aire que es un factor clave a considerar en lo tocante a la 
conservación de los Conjuntos históricos y los bienes patrimoniales.

Tal y como se recoge entre los retos planteados en el Plan Estratégico para la Cultura en Anda-
lucía (PECA) o en el Plan de Arquitectura Defensiva de Andalucía (PADA), se hace necesario 
establecer nuevas tipologías de protección que relacionen Patrimonio y Territorio, completar 
el inventario conocido de construcciones históricas, determinar su estado real y actualizado 
de conservación, estableciendo medidas y prioridades de actuación e intervención, fijando lí-
neas de protección de los inmuebles y sus entornos, líneas de investigación, líneas de difusión 
y líneas de cooperación sobre este importante patrimonio. Es especialmente relevante por 
tanto que se contemple todo ello a la luz de los objetivos de expansión prevista de las redes 

The protection of natural wealth is as important as the protection of the valuable historic 

and cultural heritage of Andalusia. Any action promoted from this Plan should include the 

analysis of how heritage sites are affected.  It is probable that these effects will have a 

positive impact, in particular on the urban environment as the energy system, energy sa-

ving and efficiency strategies or those for mobility are closely linked to air quality which is 

a key factor to consider when dealing with the conservation of historic sites and heritage 

properties.

As listed in the targets set out in the Strategic Plan for Culture in Andalusia (PECA) or the 

Defensive Architecture Plan of Andalusia (PADA), it is necessary to establish new types 

of protection which link  Heritage and Planning, complete the known inventory of historic 

buildings, determine their actual and updated conservation status, establishing measures 

and priorities for action and intervention, setting lines to protect property and its envi-

ronments, lines of research, diffusion lines and lines of cooperation on this important 

heritage. It is therefore particularly important to consider all this in light of the objectives 

of the planned expansion of transport networks for infrastructures and energy distribution 

all over the regional territory.  The continuity of different heritage elements in a specific 
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e infraestructuras de transporte y distribución energética a lo largo del territorio regional. La 
permanencia de diferentes elementos patrimoniales en un territorio determinado, su interac-
ción con el paisaje y los modos de vida son nuevas perspectivas que han de afrontarse desde 
la investigación y también desde la aplicación de nuevas formas de protección.

La adopción de las propuestas del PASENER 2007-2013 quiere tener muy presente el nuevo 
impulso que se quiere dar a la planificación territorial en materia de Patrimonio Cultural y a 
la cooperación entre agentes que actúan sobre el territorio, y por tanto, es fundamental de-
sarrollar políticas de acción integrada que maximicen las sinergias y estimulen el desarrollo 
sostenible de nuestra sociedad.

8.3. EFECTOS SOBRE OTRAS POLíTICAS PúBLICAS

La incidencia del Plan se plasma en dos niveles bien diferenciados: los efectos inmediatos sobre 
el medio ambiente, ya comentados en el apartado anterior, sobre el empleo y la renta, sobre 
la innovación o sobre la ordenación del territorio, por un lado; y los efectos sobre la estructura 
económico-territorial de Andalucía y los fundamentos del bienestar de los andaluces, por otro.

NIVELES MATERIA EFECTOS

Inmediatos Empleo Empleo	asociado	a	la	inversión.	Empleo	asociado	a	la	explotación

Valor	añadido	 En	inversión.	En	explotación	

Medio ambiente Gases	Efecto	Invernadero	(GEI)

Otras	emisiones

Medio	natural:	avifauna	y	hábitats

Salud	pública Recuperación de condiciones atmosféricas en zonas saturadas

Investigación	y	desarrollo Nuevos	procesos	implantables	y	exportables

Nuevos	productos	implantables	y	exportables

Ordenación	del	territorio	 Racionalización de los nuevos desarrollos

Estructurales Competitividad Reforzamiento de la robustez del sistema productivo

Diferenciación	en	bienes	y	servicios

Oportunidad	para	el	conglomerado	andaluz	de	la	energía	basada	en	el	nuevo	
modelo energético 

Bienestar Reducción	de	la	vulnerabilidad	y	dependencia

Reforzamiento de la identidad

Seguridad	del	sistema	energético Mayor	nivel	de	autosuficiencia

Incremento	de	la	capacidad	de	respuesta

Estructura territorial Equilibrio	de	usos	y	aprovechamientos

CUADRO 33

territory, their interaction with the landscape and ways of life is a new outlook that should 

be faced from research viewpoint and also from the new ways to protect it.

The adoption of the PASENER 2007-2013 proposals must bear in mind the new boost 

that must be given to territorial planning on Cultural Heritage and the cooperation among 

agents acting on the territory, and it is therefore essential to develop integrated action 

policies to maximize synergies and stimulate sustainable development of our society.

8.3 EFFECTS ON OTHER PUBLIC POLICIES

The Plan's impact is expressed on two very different levels: the immediate effects on the 

environment, already mentioned in the previous section, on employment and income, 

on innovation and urban planning, on the one hand; and the effects on the economic-

territorial structure of Andalusia and the welfare of the Andalusian people on the other.

LEVELS MATTER EFFECTS

IMMEDIATE

Employment Employment associated to investment. Employment associated to 
exploitation.

Added value In investment. In exploitation.                                       

Environment

Greenhouse Gases (GHG).

Other emissions.

Environment: birdlife and habitat.

Public health Recovery of atmospheric conditions in saturated areas.

Research and development
New implantable and exportable processes.

New implantable and exportable products.

Land Use Planning Rationalisation of new developments.

STRUCTURAL

Competitiveness

Strengthening the robustness of the productive system.

Differentiation of goods and services.

Opportunity for the Andalusian energy conglomerate based on the 
new energy model. 

Welfare 
Reduction of vulnerability and dependence.

Strengthening of identity.

Safety of the energy system
Greater level of self-sufficiency.

Increase in response capacity.

Territorial structure Balance of use and exploitation.

Chart 33
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Effects on innovation

With regards to innovation,  the Plan generates a range of benefits, either direct type, 

such as obtaining patents or rights of various types of usables in business opportunities, 

as well as indirect ones related to the renewal of organisational processes and the incor-

poration of differentiator elements.

The energy sector is one of the Andalusian economic sectors where R+D+i holds the 

greatest importance and stands out. The largest part of the innovative activity in the 

energy sector is in the field of renewable energy.

Energy innovation means that at the same time there is a challenge and future opportuni-

ty for Andalusia. To innovate is an essential requirement to evolve towards a sustainable 

energy model adapted to Andalusia's specific conditions. In the field of new energy tech-

nologies Andalusia starts off with certain competitive advantages, but still must overcome 

a number of obstacles for energy innovation to reach the enormous potential it has in 

Andalusia, to which the relationship between investment in R+D+i together with com-

mercially exploitable competitive advantages would be a strong supporting factor.

This Plan's pledge for innovation and the apparent uniqueness of the energy model are 

going to contribute in establishing Andalusia as a reference region in the fields of new 

sustainable energy technologies, achieving a high degree of technological independence 

in the use of autochthonous energy resources and turning this activity into a pillar of in-

tense, sustainable and fair progress. 

Effects on urban planning

This Plan's impact on Andalusian urban planning is probably one of its main innovations. 

Among the effects that have been identified, those that contribute directly to the fulfil-

ment and development of the Andalusian Urban Planning Plan's objectives (POTA) and 

other types of specific effects that are not directly linked to this Plan, must be characteri-

sed. The effects are the following:

To innovate is an 
essential requirement 
to evolve towards a 
sustainable energy 
model that is adapted 
to Andalusia’s specific 
conditions
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OBJETIVOS DEL POTA EFECTOS DEL PASENER

1.	Consolidar	en	Andalucía	un	Sistema	de	Ciudades	funcional	y	territorialmente	equilibrado	
como base para la mejora de la competitividad global de la región, la difusión del desarrollo 
y	el	acceso	equivalente	a	equipamientos	y	servicios.

2.	Definir	un	marco	regional	de	coherencia	para	los	planes	y	programas	con	incidencia	
urbana,	aportando	criterios	que	permitan	la	incorporación	de	las	variables	territoriales	a	
los	objetivos	de	dichos	planes	y	programas.

3.	Contribuir	desde	las	políticas	urbanas	a	la	sostenibilidad	general	del	sistema.

4.	Favorecer	la	cohesión	social	y	la	mejora	de	la	calidad	de	vida	en	las	ciudades	andaluzas.

•		Contribución	del	sistema	energético	andaluz	a	la	
interrelación	del	sistema	urbano	andaluz.

•		Incorporación	de	la	dimensión	de	sostenibilidad	
energética	en	la	ordenación	territorial	de	la	región.

•		Mejora	de	la	accesibilidad	energética	y	
reforzamiento de la fortaleza del bienestar 
apoyado	en	una	mejor	adaptación	a	las	condiciones	
específicas	de	Andalucía.

44.3.	Mejorar	el	balance	ecológico	de	las	ciudades	con	relación	a	los	ciclos	de	consumo	y	
procesamiento	de	recursos	naturales	(agua,	suelo,	energía	y	materiales).

Viabilidad	energética	de	los	desarrollos	urbanísticos	
no	endógenos.

53.g)	Dimensionar	la	oferta	y	el	uso	del	espacio	turístico	atendiendo	a	la	capacidad	
de	carga	de	los	territorios	y	a	las	posibilidades	reales	de	acceso	a	recursos	naturales	
escasos,	particularmente	hídricos.	Los	nuevos	desarrollos	deberán	justificar	y	garantizar	
las	dotaciones	necesarias	en	materia	de	agua	y	energía.

Viabilidad	energética	de	los	desarrollos	urbanísticos	no	
endógenos	y	de	la	desalación	de	agua.

OTROS EFECTOS TERRITORIALES 

Recuperación	del	uso	de	tierras	agrarias	gracias	a	la	implantación	de	grandes	superficies	de	cultivos	energéticos.

Valorización	de	la	biomasa	y	generación	de	nuevas	actividades	en	el	medio	rural.

Efectos sobre el empleo

Como consecuencia de las medidas propuestas en el Plan se producirán unas inversiones 
propias de la Junta de Andalucía, se inducirán inversiones de las empresas y se propiciará el 
surgimiento de nuevas actividades en generación, transporte, distribución y mantenimiento 
de instalaciones. Asimismo se contribuirá a la generación de empleos y valor añadido en in-
vestigación y desarrollo de procesos y productos y en el campo de los servicios tecnológicos 
avanzados.

La consecución de los objetivos en energías renovables representará la realización de im-
portantes inversiones, creación de nuevas empresas y especialización de otras que en la 
actualidad se dedican a otras actividades, además de la creación de puestos de trabajos de 
un alto componente tecnológico. Destaca a este respecto el caso de la energía solar térmi-
ca, ya que la obligación que representará la inclusión de estas instalaciones en los edificios 
(según se recoge en el Código Técnico de la Edificación) inducirá a la creación de nuevas 
empresas para cubrir la demanda futura.

Por otra parte, la apuesta que se hace desde el Plan por la biomasa para usos térmicos 
supondrá una oportunidad importante para las empresas instaladoras, así como para las em-
presas de servicio y mantenimiento, que deberán surgir y consolidarse para cubrir la oferta 
del incremento de energía eléctrica de la biomasa.

CUADRO 34

El Plan afectará 
positivamente a la 
economía y el empleo 
que tendrá un alto 
componente tecnológico 
estable y distribuido

Effects on employment

As a consequence of the measures proposed in the Plan, the Andalusian Regional Govern-

ment will make its own investments, will induce business investment and will promote the 

emergence of new activities in generation, transport, distribution and maintenance of fa-

cilities. Likewise it will contribute to generating employment and added value in research 

and development of processes and products in the advanced technological services field.

Achieving these objectives in renewable energy will mean important investments will be 

made, new companies will be created and there will be specialisation of others, which 

currently devote themselves to other activities, as well as the creation of jobs that are 

technologically very advanced. What stands out in this regard is the case of solar ther-

mal energy; due to the obligation represented by the inclusion of these installations in 

buildings (as listed in the Technical Building Code) this will induce the creation of new 

businesses to meet future demand.

On the other hand, the promotion made from the Plan for biomass for thermal uses will 

mean an important opportunity for installer companies as well as service and mainte-

nance companies, which will be created and consolidated to cover the offer due to the 

increase in electric energy from biomass. 

The Plan will positively 
affect the economy and 
employment, which 
will have a stable and 
distributed technological 
component

POTA's OBJECTIVES PASENER's  EFFECTS

1. Consolidate a Town System in Andalusia that is functional and 
territorially balanced as a basis to improve the region's global 
competitiveness, the development and dissemination of access that is 
equal to facilities and services.

2. Define a coherent regional framework for plans and programmes with 
urban impact, providing criteria for the inclusion of spatial variables to 
the objectives of these plans and programmes. 

3. Contribute with urban policies to generate sustainability of the system.

4. Favour social cohesion and quality of life in Andalusian cities.

	Contribute to the Andalusian energy system 
with the interrelation of the Andalusian 
urban system. 

	Adding the dimension of energy 
sustainability in spatial planning in the 
region.

	Improvement of energy accessibility and 
reinforcement of the strength of welfare 
supported by a better adaptation to specific 
conditions in Andalusia.

44.3. Improve the ecological balance of towns regarding the cycles of 
consumption and processing of natural resources (water, land, energy and 
materials).

Energy feasibility of non-endogenous urban 
developments.

53.g) Sizing the offer and use of tourism space in response to the load 
capacity of the territories and actual access to scarce natural resources, 
particularly water. The new developments should justify and guarantee the 
necessary amounts of water and energy.

Energy feasibility of non-endogenous urban 
developments and water desalination.

OTHER TERRITORIAL EFFECTS

Recovery of agricultural land thanks to planting up of large surface areas with energy crops.

Increase in value of biomass and generation of new activities in rural areas.

Chart 34
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La realización de los parques eólicos que se proyectan en Andalucía requerirá la presencia de 
empresas de montaje y posterior mantenimiento. Estas actividades representan oportunidades 
para las empresas locales. Además, dará oportunidad a otro tipo de empresas que se dediquen a 
la fabricación de elementos para aerogeneradores y el desarrollo de sistemas de control. Similar 
situación que para la energía eólica se encuentra en las instalaciones fotovoltaicas.

Las instalaciones termosolares permiten poner a la cabeza de esta tecnología a Andalucía 
debido a los desarrollos que se vienen haciendo y especialmente con la existencia de la 
Plataforma Solar de Almería. Este centro de experimentación, ha permitido el despegue de 
este tipo de energía y goza de reconocido prestigio en el mundo.

El sector agrícola también debe ser favorecido con el impulso de las energías renovables. 
Especialmente influirá la producción de biocarburantes, que requieren unas altas cantidades 
de materias primas (oleaginosas, cereales y biomasa en general). La producción de cultivos 
energéticos se ha convertido en el eje que posibilitará el incremento y la consecución de los 
objetivos señalados para las tecnologías de la biomasa (eléctrica, térmica y biocarburantes).

El empleo que se creará, en general, presentará unas características de alto componente 
tecnológico, estable y sobre todo distribuido entre las zonas rurales y urbanas. En el periodo 
total del Programa se prevé un total de 105.000 empleos.

En la actividad laboral en renovables se distingue dos tipos de empleo: uno continuo debido 
al funcionamiento de las plantas, instalaciones habituales, venta de equipos, fabricación, 
etc. y otro de carácter anual que surge debido a las grandes obras civiles que son necesario 
acometer (caso por ejemplo de eólica, biomasa eléctrica, biocarburantes o termosolar). Del 
total del empleo generado el 23% corresponde a empleo continuo y el 77% al anual.

The building of planned wind power plants in Andalusia will require the presence of as-

sembly and later maintenance companies. These activities represent opportunities for lo-

cal companies. It will also give an opportunity to other types of companies who deal with 

the manufacture of parts for aero-generators and the development of control systems. 

There is a similar situation in photovoltaic installations as in wind power ones.

Thermal facilities allow Andalusia to be at the forefront of this technology due to develop-

ments that have been made, especially with the existence of the Solar Platform of Alme-

ría. This research centre has allowed this type of energy to take off and enjoys recognition 

all over the world.

The agricultural sector will also be favoured by the boost of renewable energy. The pro-

duction of biofuels will especially be of influence, as they require large amounts of raw 

materials (generally oilseeds, cereals and biomass). The production of energy crops has 

become the focus that will allow the increase and achievement of the objectives pointed 

out for biomass technologies (electrical, thermal and biofuels).

The employment that will be created will generally present characteristics with a high 

technological component, which is stable and above all distributed among rural and urban 

areas. During the plan’s total term, it is anticipated that 105,000 jobs will be created.

In renewable energy labour activity, two types of jobs are distinguished: those that are 

permanent due to the operation of the plants, normal facilities, equipment sales, manu-

facturing, etc. and others which are temporary as occurs with the large civil works that 

must be undertaken (for example in the case of wind power, biomass power, biofuels or 

thermo solar). Out of the total employment generated 23% belongs to permanent emplo-

yment and 77% to temporary.
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Wind power, due to the need to undertake large works for its installation, will take up 

68% of the staff, reducing the number of staff for this activity at the end of the period and 

therefore to the corresponding overall employment in renewable energy.

Moreover, the revitalization of the business network as a result of increased demand for 

energy services, which will mean the development and optimization of energy and de-

mand management, will entail a negligible boost to job creation and consolidation, which 

is primarily regional. Energy companies will require a lot of qualified staff to be able to 

face the new horizon that is perceived in the energy sector as the actions identified in the 

Plan are undertaken. 

In Andalusia there are precedents in the energy field of job creation and consolidation. 

Thus, conducting Energy Optimization Plans (POE) in many Andalusian towns has conso-

lidated the creation of a large number of energy service and equipment companies that 

provide their services in the local area.

The role that applying the European Directive 2002/91/EC from the European Parliament 

and Council, of 16th December 2002 will have on the building sector should also be 

highlighted, as it establishes the obligation of all European Union member countries to 

have an energy certificate available to all buyers and users of a building, this is recognised 

by the Administration, and informs on its energy efficiency, as well as reporting on the 

periodic inspection of boilers and air conditioning systems.

As well as the generation of employment associated to this process, many companies 

specialising in energy for buildings will be created, companies which presently there are a 

lack of. Only in Andalusia, according to the research undertaken by the Andalusian Energy 

Agency, the implementation of the Directive could generate up to 4,000 direct quality jobs 

(qualified workers).

According to estimates from the European Commission (SAVE Programme) the creation of 

between 10 and 20 new jobs for each million Euros of the total investment in energy effi-

ciency are anticipated. The investments derived from this Plan, with government support, 

will therefore result in the creation of between 2,500 and 5,000 new jobs.

8.4. STRUCTURAL EFFECTS

There will be a series of effects from the application of the Andalusian Sustainable Energy 

Plan, which will contribute to a substantial change in the economic-territorial structure of 

Andalusia. These effects will refer to the following issues:

The Plan will encourage 
the creation of many 
companies that specialise 
in energy for buildings
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a) Improvement in competitiveness

The Plan examines a complete series of measures aimed at innovating the Andalusian 

production system, providing the greatest level of dissociation of energy inputs in pro-

ducts and processes, on the one hand, and undertaking a particular effort in adapting 

to specific conditions of Andalusia, either in weather, water or materials. This way there 

will be a reduction in the cost structure of production units, but above all there will be a 

strengthening in the robustness of the production system that will result in an improve-

ment in the company competitiveness.

On the other hand, the innovation measures directed at adapting to the specificity of An-

dalusia and the adaptation of the Energy System itself will contribute to the differentiation 

in the region’s goods and services.

The Plan examines a complete series of measures linked to the configuration of a new 

energy model. Not only must we develop technology to generate energy effectively and 

efficiently with the Andalusian conditions, but we must innovate in new materials which 

are better adapted to these conditions and the way of using these. The development of 

valid technological solutions for this approach, the acquisition of new abilities to pro-

vide technological services and generally forming a complex and connected nucleus of 

companies put together to provide goods and services of this kind, creates an excellent 

opportunity for the Andalusian energy conglomerate, not only for its consolidation in the 

region, but also in taking up a leadership position in the climate field and in other areas 

in the world which have similar conditions (Central America, South America and Africa.)  

In the new energy model, Andalusia must stop being an importer region of fossil fuel re-

sources and become an exporter area of knowledge and technologies to exploit renewable 

resources and the efficient use of energy.

b) Improve the Andalusian people’s welfare

The growing association between welfare and energy consumption generates a risk posi-

tion for the Andalusian people, when faced with a potential hardening of energy consump-

tion conditions. Measures that tend to reduce the vulnerability and dependence of welfare 

with regards to energy consumption are adopted in the Plan’s framework.  The increase in 

energy self-sufficiency in homes, the improved adaptation of estates and buildings to the 

region’s weather conditions, together with the introduction of a compact city model and 

change in habits, especially regarding mobility, should result in a perception of welfare 

which is less linked to growing energy consumptions.

It is essential to innovate 
with new materials 
to generate energy 

effectively and efficiently
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In a socioeconomic and cultural environment, characterised by the tendency towards 

global homogeneity parameters in behaviour and consumption,  the effect that this Plan 

can have on strengthening the Andalusian identity based on the identification of its own 

satisfaction vectors (different forms consuming or moving around) which come from the 

determination to adapt to energy, should be outlined.

c) Increase in the Andalusian Energy System’s safety

All the Plan’s measures will unquestionably have a positive effect in obtaining a greater 

level of self-sufficiency in the Andalusian energy system, not only through the incorpo-

ration of renewable energy, but also due to the improvements in savings and efficiency 

and especially through the gradual adaptation to the region’s surrounding conditions. 

Self-sufficiency results in a lesser dependency in having a guaranteed external supply 

and a reduction in the consequences that come from the possible hardening of the access 

conditions to raw materials for energy.

Secondly, the measures aimed at achieving a more distributed energy model will contri-

bute to strengthening the energy system’s safety, whilst at the same time improving the 

network’s management, should be remembered.

Thirdly, the Plan’s anticipated effect in the improvement of the Andalusian energy system’s 

response capacity to disturbances and adversities that could occur should be stated. This 

group of measures should have an effect on this aspect, but especially in adaptive mana-

gement, which intends to give strength to the system along with the flexibility and agility 

to the changes it will have as the final effect to responsiveness and adaptation.

d) Improvement of territorial cohesion

For the most direct and immediate effects on land use, primarily related to its contribution 

in complying with POTA’s objectives and findings, a general structural effect on improving 

territorial cohesion through the Plan’s measures must be incorporated to provide a better 

balance of uses and exploitation, thanks to the exploitation of renewable energies rela-

ted to the rural environment and the restraining effect on the destabilising urbanisation 

process due to promoting housing for climate immigrants and the proliferation of second 

homes.

In short, PASENER 2007-2013 tries to take another step forward in the path started by 

the PLEAN 2003-2006, towards an energy model for Andalusia from a sustainable deve-

lopment viewpoint.
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This chapter presents the fi nancial framework needed for the proper development of the 

different actions that make up the Andalusian Sustainable Energy Plan. This framework 

lists public support, both from the Andalusian Regional Government as well as from other 

administrations.

To defi ne this fi nancial framework the source of funds and their destination are distinguis-

hed. The source of funds is divided into headings provided by the Administration of the 

Andalusian Regional Government and those made by the Central Government, through 

the Institute for Energy Diversifi cation and Saving (IDAE). 

The funding from the Central Government is part of two large state programmes “Action 

Plan 2005-2007 of the Strategy for Energy Savings and Effi ciency (E4) 2004-2012” and 

the “Renewable Energy Plan for Spain (PER) 2005-2010”. Currently under development is 

the “Action Plan 2008-2012 of the Strategy for Energy Savings and Effi ciency (E4) 2004-

2012”, which completes the framework for action by the E4.

The IDAE, as public entity attached to the Ministry of Industry, Tourism and Trade will 

coordinate and jointly manage, with the Andalusian Energy Agency, funding for the two 

Plans mentioned.

The destination of the funds differs in four major areas: Renewable Energy, Energy Sa-

vings and Effi ciency, Diffusion and Promotion and Infrastructures.  A breakdown has been 

undertaken to be able to monitor and redistribute, if applicable, the resources, so as to 

achieve the planned objectives.

The following table shows the headings foreseen, broken down according to the four large 

groups and by source of funds:

Economic budget
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CUADRO 35
AREA ORIGEN DE FONDOS 2007 2008 2009 2010 2011 2012 2013 TOTAL

Energías 
Renovables

Junta	de	Andalucía 30.390,0 31.853,7 33.254,5 34.965,9 37.038,2 39.293,8 41.557,1 248.353,2

I.D.A.E. 4.507,3 4.642,6 4.781,8 4.925,3 5.073,1 5.225,2 5.382,0 34.537,3

Total 34.897,3 36.496,3 38.036,3 39.891,2 42.111,3 44.519,0 46.939,1 282.890,5

Ahorro y 
Eficiencia 

Energética

Junta	de	Andalucía 8.549,3 9.220,2 9.794,6 10.572,5 11.403,9 12.249,0 13.227,8 75.017,4

I.D.A.E. 23.937,8 24.225,1 24.515,8 24.810,0 25.107,7 25.409,0 25.713,9 173.719,2

Total 32.487,1 33.445,3 34.310,4 35.382,5 36.511,6 37.658,0 38.941,7 248.736,6

Difusión y 
Promoción

Junta	de	Andalucía 0,0 3.625,0 4.195,0 4.700,0 5.100,0 5.580,0 6.235,0 29.435,0

I.D.A.E. 1.709,8 1.730,3 1.751,1 1.772,1 1.793,4 1.814,9 1.836,7 12.408,5

Total 1.709,8 5.355,3 5.946,1 6.472,1 6.893,4 7.394,9 8.071,7 41.843,5

Infraestructuras Junta	de	Andalucía 10.219,9 7.953,0 8.829,3 9.478,5 10.056,2 10.608,6 11.112,5 68.258,0

I.D.A.E. 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Total 10.219,9 7.953,0 8.829,3 9.478,5 10.056,2 10.608,6 11.112,5 68.258,0

TOTAL Junta de Andalucía 49.159,1 52.651,9 56.073,4 59.716,9 63.598,3 67.731,4 72.132,4 421.063,6

TOTAL I.D.A.E. 30.155,0 30.598,0 31.048,7 31.507,4 31.974,2 32.449,1 32.932,6 220.665,0

TOTAL 79.314,1 83.249,9 87.122,1 91.224,3 95.572,5 100.180,5 105.065,0 641.728,6

El 65,6% de los fondos corresponderá a la aportación de la Administración andaluza y el 
34,4% restante a la Administración General del Estado.

UNIDAD: 
Miles de euros

GRÁFICO 23

Origen de los fondos

GRÁFICO 24

Desglose de la inversión 
pública

Total período

2007-2013: 641,73 M€

10,6
%

%

38,8

Energía renovables

Ahorro y eficiencia energética

Difusión y promoción

Infraestructuras

%

6,5

%44,1

3,4

I.D.A.E

Junta de Andalucía

%65,6%34,4

Total período

2007-2013: 641,73 M€

65.6% of the funds will correspond to a contribution from the Andalusian Regional Govern-

ment and the remaining 34.4% from the Central Government.

AREA ORIGIN OF 
THE FUNDS 2007 2008 2009 2010 2011 2012 2013 TOTAL

Renewable 
energy

Andalusian 
Regional 

Government
30,390.0 31,853.7 33,254.5 34,965.9 37,038.2 39,293.8 41,557.1 248,353.2

I.D.A.E. 4,507.3 4,642.6 4,781.8 4,925.3 5,073.1 5,225.2 5,382.0 34,537.3
Total 34,897.3 36,496.3 38,036.3 39,891.2 42,111.3 44,519.0 46,939.1 282,890.5

Energy Savings 
and Efficiency

Andalusian 
Regional 

Government
8,549.3 9,220.2 9,794.6 10,572.5 11,403.9 12,249.0 13,227.8 75,017.4

I.D.A.E. 23,937.8 24,225.1 24,515.8 24,810.0 25,107.7 25,409.0 25,713.9 173,719.2
Total 32,487.1 33,445.3 34,310.4 35,382.5 36,511.6 37,658.0 38,941.7 248,736.6

Diffusion and 
Promotion

Andalusian 
Regional 

Government
0.0 3,625.0 4,195.0 4,700.0 5,100.0 5,580.0 6,235.0 29,435.0

I.D.A.E. 1,709.8 1,730.3 1,751.1 1,772.1 1,793.4 1,814.9 1,836.7 12,408.5
Total 1,709.8 5,355.3 5,946.1 6,472.1 6,893.4 7,394.9 8,071.7 41,843.5

Infrastructures

Andalusian 
Regional 

Government
10,219.9 7,953.0 8,829.3 9,478.5 10,056.2 10,608.6 11,112.5 68,258.0

I.D.A.E. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 10,219.9 7,953.0 8,829.3 9,478.5 10,056.2 10,608.6 11,112.5 68,258.0

TOTAL Andalusian Regional 
Government 49,159.1 52,651.9 56,073.4 59,716.9 63,598.3 67,731.4 72,132.4 421,063.6

TOTAL I.D.A.E. 30,155.0 30,598.0 31,048.7 31,507.4 31,974.2 32,449.1 32,932.6 220,665.0

TOTAL 79,314.1 83,249.9 87,122.1 91,224.3 95,572.5 100,180.5 105,065.0 641,728.6

Chart 35

UNIT: 
Thousands of euros

Graph 23
Source of the funding

Graph 24
Breakdown of public 

investment

IDAE
Andalusian Regional 
Government

Total period

2007-2013: 641,73 M€

Total period

2007-2013: 641,73 M€

Renewable energy

Energy savings and efficiency

Diffusion and promotion

Infrastructures
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El global de las inversiones de la Junta de Andalucía se eleva a 421,06 M€, con un incremen-
to acumulado del 46,7% en el período 2007-2013, y un crecimiento medio anual del 6,6%. El 
reparto por líneas se recoge en el siguiente gráfico:

Las inversiones correspondientes a la Administración General del Estado ascienden a 220,67 
M€. El crecimiento medio anual de las inversiones se prevé que se sitúe en un 1,5% con un 
incremento total en el periodo del 9,21%.

GRÁFICO 25

Distribución de 
las inversiones 
correspondientes a la Junta 
de Andalucía

GRÁFICO 26

Distribución de 
las inversiones 
correspondientes al I.D.A.E.

Total período

2007-2013: 220,67 M€

%

5,6

Ahorro y eficiencia energética

Difusión y promoción

Energías renovables

%

15,7

%78,7

Total período

2007-2013: 421,06 M€

16,2
%

%17,8

Energía renovables

Ahorro y eficiencia energética

Difusión y promoción

Infraestructuras

%

7

%59

The investments corresponding to the Central Government rise to 220.67 M€. The avera-

ge annual growth of the investments is foreseen to be 1.5% with a total increase in the 

period of 9.21%.

The overall amount of investments by the Andalusian Regional Government rises to 

421.06 M€, with an accumulated increase of 46.7% in the period 2007-2013, and an ave-

rage annual increase of 6.6%. The breakdown by lines is set out in the following graph:

Graph 25
Distribution of the 
investments corresponding 
to the Andalusian Regional 
Government

Graph 26
Distribution of the 
investments corresponding 
to IDAE

Total period

2007-2013: 421,06 M€

Renewable energy

Energy savings and efficiency

Diffusion and promotion

Infrastructures

Total period

2007-2013: 220,67 M€

Energy savings and efficiency

Diffusion and promotion

Renewable energy
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So as to ensure that this Plan effectively contributes to the attainment of a much more 

sustainable energy system based on savings, effi ciency and renewable energy resources, 

and given that, to reach this aim resources that come from public funding must be used, 

a systematic, effective and transparent mechanism to monitor and assess must be esta-

blished.

This new plan has wanted to pay special attention to the preparation of a proper system of 

indicators considered to be essential information tools for reporting on the status of both 

the Andalusian energy system in general as well as  the adequacy of the policies adopted 

to correct deviations that are detected, incorporating the environmental variable in the 

decision making process.

The creation of a proper system of indicators helps in the regular review of the progress 

undertaken in relation to the objectives and measures set out, it allows the assessment 

of funds invested to see if they are being used properly for these objectives and in short, 

measures and allows the results to be disseminated to those in charge of these policies 

as well as to the general public. The analysis of the reports derived from this system of 

indicators will facilitate the work of confi rming that they are on the right track for the 

decisions being taken, together with their correction or redirection, if they are found to be 

ineffi cient or can be improved in order to comply with the objectives set.

10.1  MONITORING METHODOLOGY AND PROPOSED ASSESSMENT

The process for monitoring and assessing PASENER 2007-2013 will be connected to the 

base of the objectives refl ected in chapter 5 (The Plan’s Objectives), under the following 

outline:

Analysis of the preliminary assumptions

a. Renewable energy

Based on the trend for each renewable energy production and the horizontal values 

contained in this Plan, a starting point (2007), an intermediate (2010) and fi nal one 

(2013) have been taken into account, on which there will be a monitoring of the 

Monitoring and assessment



A
N

D
A
LU

S
IA

N
 S

U
S
TA

IN
A
B
LE

 E
N

E
R
G

Y
 P

LA
N

  
2
0
0
7
-2

0
1
3

154154

P
L

A
N

A
N

D
A

L
U

Z
D

E
S

O
S

T
E

N
I
B

I
L

I
D

A
D

E
N

E
R

G
É

T
I
C

A
2

O
O

7
-
2

O
1

3

(2007), una intermedia (2010) y una final (2013), sobre las que se hará un seguimiento 
de ajuste/desviación, tanto en lo que concierne a objetivos paramétricos (potencia ins-
talada estimada, superficie de captadores prevista, etc.) como del grado de ejecución de 
la inversión económica planteada.

 Respecto a estos escenarios hipotéticos conviene no obstante tener en cuenta las si-
guientes consideraciones:

•	 No	para	todas	las	tecnologías	renovables	tabuladas	se	han	realizado	medidas	espe-
cíficas de promoción, ya que se supone que poseen interés y rentabilidad económica 
propia en el marco actual para lograr los objetivos previstos.

•	 Los	valores	paramétricos	no	son	reflejo	directo	y	exclusivo	de	la	inversión	de	fondos	
públicos contemplados para ellos en el presente Plan. Es necesaria la implicación de 
capital privado.

 En conclusión, las hipótesis de partida están indudablemente sujetas a los vaivenes de la 
coyuntura socioeconómica, de legislación y normativa, y de situación general del sector 
energético a nivel nacional y trasnacional.

adjustment/deviation, both in regard to parametric objectives (estimated installed 

power, planned collector surface area, etc.) as well as the degree of implementation of 

the economic investment set out.

However, with regards to these assumptions, the following considerations should be 

taken into account:

• Specific promotional measures have not been carried out for all tabulated renewable 

technologies as it is assumed that they have their own economic interest and profita-

bility in the current framework to be able to achieve the planned objectives.

• The parametric values are not a direct and exclusive reflection of the public fund inves-

tment envisaged for them in the Plan, as involvement from private capital is needed.

To conclude, the starting assumptions are undoubtedly subject to swings in the socioeco-

nomic situation, from legislation and regulations, and from the energy sector’s general 

position at a national and transnational level.
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b. Sectorial energy savings

The savings forecasts have been individualised by sectors and valued by energy in 

a single parameter: tons equivalent to oil (ktoe). Likewise the planned investments 

every year have been quantified so that the expenses undertaken annually can be 

monitored.

Analysis of the objectives

11 objectives have been chosen and grouped into 4 categories: renewable energy, energy 

savings and efficiency, infrastructures and CO2 emissions. In this case we have provided 

only the fulfilment of these objectives to 2013 and not the interim targets, as set out 

below.

Indicator Objective to 2013

Contribution of renewable energy/primary energy consumed 18.3%

Installed electric power with renewable energy/total installed power 39.1%

Contribution of renewable energy/final energy consumed 27.7%

Production of electricity from renewable sources/net electricity consumption of the Andalusian 
people 32.2%

Consumption of biofuels/fuel consumption 8.5%

Renewable energy category

Indicator Objective to 2013

Primary energy consumption/GDP -1% in the period 2007-2013

Savings in primary energy/consumption of primary energy in 2006 8%

Energy savings and efficiency category

Indicator Objective to 2013

SAIDI

urban area 0.86 hours, 
semi-urban area 1.37 hours, 
concentrated rural area 2.89 
hours and disperse rural area 

in 3.81 hours.

Percentage of residents with access to a natural gas supply in populations of between 10,000 
and 20,000 80%

Energy infrastructures category

Indicator Objective to 2013

Reduction of CO2 emissions per unit of electricity generated 20%

CO2 emissions avoided 11 Mt

CO2 emission category
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10.2. ÓRGANOS DE SEGUIMIENTO Y CONTROL

Para que el proceso de seguimiento del Plan sea el adecuado, tan importante es contar con un buen 
sistema de indicadores como con un proceso adecuado de recogida, análisis, evaluación y reformu-
lación de las metas previstas. Por ello, se ha previsto la configuración y puesta en marcha de una 
estructura orgánica y funcional para el seguimiento basada en tres grupos de trabajos u Órganos:

•	 Órgano	de	Seguimiento	del	PASENER
•	 Órgano	de	Control	y	Coordinación	del	PASENER
•	 Órgano	de	Evaluación	del	PASENER

Gráficamente puede representarse la estructura de seguimiento y evaluación del PASENER 
2007-2013 de la siguiente manera:

Recopilación de la información, necesaria

para el seguimiento y evaluación del PASENER

Órgano de Seguimiento del PASENER

Memoria Anual

de Ejecución

Evaluación Intermedia

(2010)

Evaluación Final

(2013)

Ajuste a las hipótesis

de partida

Ejecución financiera

Cumplimiento de

objetivos cuantificados

Cumplimiento de

las medidas

Ajuste a las hipótesis

de partida

Ejecución financiera

Cumplimiento de

objetivos cuantificados

Evaluación de

la tendencia

Propuesta de

adecuación de

programas y medidas

Ajuste a las hipótesis

de partida

Ejecución financiera

Cumplimiento del

objetivos cuantificados

Cumplimiento de

las medidas

Evaluación del

cumplimiento de los

Objetivos del PASENER

Órgano de Control y Coordinación del PASENER

Órgano de Evaluación del PASENER

10.2. MONITORING AND CONTROL BODIES

For there to be a proper monitoring process of the Plan, there must be a good set of in-

dicators as well as a proper collection process, analysis, evaluation and reformulation of 

the anticipated targets. For this a configuration and start up of an organic and functional 

body for monitoring based on three working groups or Bodies has been planned:

• PASENER Monitoring Body

• PASENER Control and Coordination Body

• PASENER Assessment Body

We can graphically show the PASENER's monitoring and assessment structure in the fo-

llowing manner:

Compilation of information needed for 
PASENER monitoring and assessment

PASENER Monitoring Body

Annual Implementation 

Report

Adjustment of 
the starting point 
assumptions
Financial execution
Compliance of the 
quantified objectives
Compliance of the 
measures

Interim assessment

(2010)

Adjustment of 
the starting point 
assumptions
Financial execution
Compliance of the 
quantified objectives
Trend assessment
Proposal for adaptation 
to the programmes and 
measures

Final assessment

(2013)

Adjustment of 
the starting point 
assumptions
Financial execution
Compliance of the 
quantified objectives
Compliance of the 
measures
Assessment of the 
compliance with the 
PASENER’s objectives

PASENER Control and Coordination Body

PASENER Assessment Body
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PASENER Monitoring Body

This body will safeguard that the following tasks are undertaken:

• Compiling and processing of the information provided by the indicator system. 

• Carry out an analysis of them.

• Disseminate data with the preparation of quarterly monitoring reports, the annual 

implementation report and interim and final assessments of the Plan.

These actions are assigned to the Andalusian Energy Agency.

The preparation of the reports will be in accordance with the following diagram:

• Preparing quarterly monitoring reports and an Annual Implementation Report, as a 

partial report, which will check the parth of the assumptions and degree of compliance 

with the objetives for 2013.

• The annual report for the year that has covered half the operating period of the Plan 

(2010) will be classed as the Interim Assessment and will list a specific comparison 

of the historical evolution with reference to previous years. In accordance with the re-

sults of this assessment, if considered appropriate, so as to better obtain the planned 

targets, an intensification of measures and budget on those that show the greatest 

deviation will be proposed.

• Finally, a Final Assessment of the Plan must be undertaken during the year that the 

implemented current term ends and that comprehensively and precisely displays the 

level at which the overall budget has been undertaken, the targets achieved, the sui-

tability of the Programmes planned for it, as well as the effects that the development 

of the PASENER 2007-2013 has had on the region.

PASENER Control and Coordination Body

The functions of this body are:

• Undertake an analysis of the Plan's monitoring reports, annual reports and interim and 

final assessments.
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• Set out annual public budgets aimed at the Plan.

• Coordinate with other Administrations, Ministries and private companies about under-

taking the Plan.

• Specify, if applicable, the necessary actions to correct the potential deviations from the 

anticipated objectives.

• Define or modify, if necessary, the objectives so as to be able to attain them.

These actions are assigned to the Directorate General of Industry, Energy and Mines.

PASENER Assessment Body

This body will assess the results and actions undertaken by the two previous levels.

The assessment body will be formed by the Working Group of the Andalusian Sustainable 

Energy Plan 2007-2013 set out in the 6th Social Partnership Agreement of Andalusia. 

The Working Group will be made up by 26 members, namely:

• 10 Representatives from the Andalusian Regional Government

• 8 Representatives from CEA

• 4 Representatives from CCOO-A

• 4 Representatives from UGT-A

The 10 representatives from the Andalusian Regional Government will be:

• The Secretary General of Industrial Development and Energy of the Ministry of Inno-

vation, Science and Business.

• The Director General of Industry, Energy and Mines of the Ministry of Innovation, 

Science and Business.
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• The Director General of the Andalusian Energy Agency.

• A representative from the following Regional Ministries, with at least rank of Director 

General: 

  Governing Council.

  Ministry of Economy and Finance

  Ministry of Public Works and Transport

  Ministry of Employment

  Ministry of Agriculture and Fisheries

  Ministry of Health

  Ministry of the Environment

The duties of the assessment body shall be as follows:

• Know about and assess the progress reports and annual reports on the Plan's imple-

mentation.

• Know about and assess the action proposals planned to potentially correct the devia-

tions detected in certain objectives.

• Propose, if applicable, actions to correct the potential deviations of the objectives pur-

sued.

• Know about and assess the annual budgets relating to PASENER 2007-2013.

• Know about and assess the regulatory projects related to the Plan.

• Propose, if any, actions to achieve regulatory compliance of PASENER 2007-2013.

• Understand and assess the interim and final assessments of the Plan.

The assessment body shall meet quarterly, according to the monitoring reports and an-

nual implementation report.

The analysis and discussion of the Final Assessment Report by the assessment body will 

serve to profile and perfect public planning instruments in the following editions.
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Escenarios del Plan

CUADRO 36

Proyecciones de población 
en Andalucía

El sector energético se enfrenta en la actualidad a un contexto de fuertes fluctuaciones e 
incertidumbres asociadas a fenómenos de diversa índole que pueden alterar el buen funciona-
miento del sistema. Por ello, cobra especial importancia el tratar de establecer el marco en el 
que se va a desenvolver la respuesta del sistema energético andaluz en los próximos años.

•	 Determinar	la	evolución	previsible	de	la	demanda	de	energía	en	Andalucía	en	el	período	
2007-2013 y su posible cobertura en función de la oferta energética prevista por los 
diferentes agentes que componen el mercado energético.

•	 Valorar	los	efectos	que	tendrán	en	dicha	previsión	las	líneas	de	actuación	básicas	de	la	
política energética andaluza diseñadas y consolidadas con el PLEAN 2003-2006 referen-
tes a eficiencia energética y energías renovables principalmente.

•	 Valorar	 la	capacidad	de	respuesta	del	sistema	energético	andaluz,	 identificar	 los	posi-
bles límites del mismo y establecer medidas para facilitar el buen funcionamiento de las 
diferentes infraestructuras energéticas necesarias en función de la demanda y oferta de 
energía prevista en el período de vigencia del Plan.

A.1. COMPONENTES DE LA EVOLUCIÓN DE LA DEMANDA

Crecimiento demográfico

El primer factor de previsión a considerar es la evolución de la demanda de energía relaciona-
da con el crecimiento demográfico. En esta componente ya se observa una tendencia al alza, 
por encima de los crecimientos endógenos propios de las características de la población.

 
Año Población Año Población

2007 7.800.138 2011 8.072.842

2008 7.874.080 2012 8.134.603

2009 7.943.952 2013 8.195.197

2010 8.010.213 - -

UNIDAD: 
habitantes

FUENTE: 
Instituto Nacional de Estadística

The energy sector is currently facing a context of strong fluctuations and uncertainties 

associated to different kinds of phenomena that can affect the system’s good functioning. 

Due to this, it is particularly important to try to establish the framework within which to 

develop the response to the Andalusian energy system over the coming years.

  Determine the likely trend in energy demand in Andalusia for 2007-2013 and its pos-

sible coverage in terms of energy supply provided by the different agents that make 

up the energy market.

  Assess the effects on this forecast from the basic action lines in the Andalusian energy 

policy, designed and consolidated with 2003-2006 PLEAN, mainly concerning energy 

efficiency and renewable energy.

  Assess the response capacity of the Andalusian energy system, identify its possible 

limits and set up measures to facilitate a good operation of the different energy infras-

tructures needed according to the supply and demand of energy forecast during the 

Plan’s term.

A.1.  COMPONENTS OF THE EVOLUTION OF THE DEMAND

Demographic growth

The first factor to consider is the evolution forecast of energy demand associated with 

population growth. This component already shows an upward trend, above the endo-

genous growth characteristics that are typical of the population.

The Plan’s Scenarios

Year Population Year Population

2007 7,800,138 2011 8,072,842

2008 7,874,080 2012 8,134,603

2009 7,943,952 2013 8,195,197

2010 8,010,213 - -

Chart 36
Projections for population in 
Andalusia

UNIT: 
Inhabitants

SOURCE: 
National Statistics Institute.
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CUADRO 37

Previsiones de crecimiento 
económico del VAB

Aunque estas previsiones fueron publicadas en mayo de 2005, las cifras de población ac-
tuales ya superan a las proyectadas27. Estas diferencias entre las población registrada y 
previsible responden a fenómenos de inmigración laboral, puesto que las entradas de inmi-
grantes asociadas a las oportunidades de trabajo están siendo poco a poco registradas en 
las estadísticas y tendrán una influencia creciente en la evolución demográfica.

Es preciso recordar que en estas cifras sólo se incluye la población que se empadrona 
y, como se ha señalado anteriormente, Andalucía está registrando nuevos fenómenos de 
captación de población estable (inmigrantes climáticos) que no se registran en las estadís-
ticas.

Crecimiento productivo

Las previsiones de crecimiento económico para los próximos años son de mantenimiento de 
la situación actual con unas tasas de crecimiento real del VAB en Andalucía superiores a la 
media española y comunitaria.

Ámbitos Sectores 2006 2007 2008

Andalucía 3,7 3,4 3,0

Agricultura 2,8 1,2 1,8

Industria 1,8 2,4 1,2

Construcción 5,4 4,3 3,4

Servicios 3,8 3,6 3,3

España 3,6 3,3 3,0

Las perspectivas para los años 2007 y 2008 se muestran bastante favorables, aunque se-
ñalan cierta tendencia a la ralentización del crecimiento económico. Una vez más, destaca 
el dinamismo de Andalucía que se posiciona a la cabeza de los crecimientos económicos 
regionales, tras Madrid, Murcia, Aragón y Castilla la Mancha.

En 2006 el crecimiento se sigue sustentado, como en 2005, en la Construcción (5,4%), los 
Servicios (3,8%) y la rama de Energía (3,0%), si bien a ellos se une la Agricultura (2,8%) 
tras dos años de tasas negativas. Para 2007 la previsión del VAB total es superior en una 

27 La población en Andalucía a fecha de 1 de enero de 2006 era de 7.935.074 habitantes.

FUENTE: 
HISPALINK, febrero 2007

Tasas de variación de los 
correspondientes índices de volumen 

encadenados. Base 2000

Although these predictions were published in May 2005, current population figures al-

ready surpass those predicted.27 These differences between the recorded and predicted 

population respond to the phenomena of labour immigration, since immigrants entries 

associated to job opportunities are gradually being registered in the statistics and will 

have an increasing influence on the demographic evolution.

We must remember that these figures only include the population that is registered, and 

as previously mentioned, Andalusia is recording new phenomena in acquiring a stable 

population (climate immigrants) and who are not recorded in the statistics.

Production growth

The predictions for economic growth over the next few years are maintaining the current 

situation with some real rate increases of GVA in Andalusia, which are greater than the 

Spanish or European Community average.

The forecasts for 2007 and 2008 seem quite favourable, although they show a certain 

slowing down trend for economic growth. Once again, Andalusia’s dynamism stands out 

as it is at the forefront of regional economic growth, after Madrid, Murcia, Aragón and 

Castilla la Mancha.

In 2006, growth is maintained, just as for 2005, in Construction (5.4%), Services (3.8%) 

and the Energy field (3.0%), and to this are added Agriculture (2.8%) after two years 

of negative rates. The forecast for the total GVA in 2007 is a tenth more than the natio-

nal average, highlighting the positive contribution of Industry (2.4%) together with the 

SOURCE: 
 HISPALINK, February 2007

Growth rates of the corresponding 
chain volume index. Base 2000

Chart 37
Forecast of GVA economic 

growth

AREAS SECTORS 2006 2007 2008

Andalusia 3.7 3.4 3.0

Agriculture 2.8 1.2 1.8

Industry 1.8 2.4 1.2

Construction 5.4 4.3 3.4

Services 3.8 3.6 3.3

Spain 3.6 3.3 3.0

 27 Andalusia’s population as at 1st January 2006 was 7,935,074 inhabitants.
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remaining sectors. In 2008 the forecasts pointed to a total GVA growth of around 3.0%, 

due to the slowdown in growth expected in all sectors, especially Industry (1.2%). For the 

following years (2009-2013) an average annual growth of 3% is expected.

In sectors with a greater impact on energy demand a fall in the short term is forecast for 

Intermediate Goods with rates of actual change of 1.8% in 2006, 2.4% in 2007 and 1.1% 

in 2008; in Capital Goods a growth of 2.1%, 3.2% and 1.5% is forecasted for those years; 

and a small increase in Consumer Goods of 0.9%, 1.8% and 1.2% in 2006, 2007 and 

2008 respectively. Overall, the growth rate of the Andalusian industrial sector expected in 

2008 is 1.2%, even though the present circumstances and available information should 

only be taken as a tentative forecast.

The evolution of the services will be of a slight slowdown in growth in both tourism and 

the transport associated to it, just as in the commercial sector. However, the annual in-

crease figures for those in employment show a strong effect on the occupation of  families 

and a significant effect on the incorporation of immigrants into the labour market, both of 

which affect domestic energy demand. 

Despite the strong impact of services on generating employment, the sector which most 

boosts employment and GVA in Andalusia is construction. Property development shows 

some slow down behaviour, whilst maintaining the momentum of recent years. This 

upward trend is fed by property development and that of holiday homes and develop-

ments aimed at new European residents.

Changing patterns of energy consumption: the European path 

The Andalusian people are at this time at a stage of final consumption and own savings 

in a European region which is in a position of transition towards the higher levels of con-

tinental development. The current level of income and welfare is high in absolute terms, 

and much more if compared to the surroundings or a global outlook. However, there has 

been an observation of a socioeconomic evolution following patterns governed by the 

wish for more and greater levels of wealth and welfare. 

All this seems to indicate that Andalusia is going to continue in the path of economic de-

velopment and this will mean acquiring consumption habits and buying capacity that are 

similar to those shown by residents in other European areas. This economic and social 

transformation will result in a strong tendency to approach the levels of energy consump-

tion per capita, housing consumption and per unit energy consumption associated with 

mobility, recorded in northern European countries. The current consumption differential 
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económica y social se traducirá en una marcada tendencia de aproximación a los niveles de 
consumo energético por habitante, de consumo por vivienda y de consumo energético unita-
rio asociado a la movilidad, que se registran en los países europeos del norte. El diferencial 
actual de consumo de energía por hogar (Andalucía cerca de la mitad de la media europea) 
y de la movilidad (la motorización en Andalucía es un 75% de la europea).

El ritmo de convergencia entre los indicadores de consumo unitario en Andalucía y en Eu-
ropa se mantendrá en los próximos años, aunque se producirá una lógica desaceleración a 
medida que las diferencias se hagan menores. El incremento de consumo energético en el 
sector doméstico y en movilidad derivado exclusivamente del cambio de patrones puede 
alcanzar un valor del 40% al final del período.

Nuevos fenómenos sobrevenidos

En Andalucía se están gestando nuevos fenómenos que pueden tener serias consecuen-
cias sobre el equilibrio del sistema energético andaluz en el plazo de algunos años. Los 
dos más destacados son, sin duda, la implantación de plantas desaladoras para la satis-
facción del déficit de agua existente en Andalucía y la llegada de una gran cantidad de 
nuevos residentes procedentes del norte del país y de otros países de Europa (inmigrantes 
climáticos).

En cuanto a la desalación de agua para los diferentes usos, se carecen de previsiones cier-
tas, debido a que no están formalizadas las propuestas de intervención en este sentido. No 
obstante, es preciso considerar que sólo el balance hídrico de la Cuenca Sur mediterránea, 
realizado con datos de hace más de diez años, arrojaba un déficit de casi 200 Hm3-año y que 
la política actual es paliar este déficit mediante desalación.

Una planta tipo con capacidad de tratamiento de 40 Hm3-año consume unos 160.000 MWh/
año28. Si se instalaran, por ejemplo, antes de 2013 unas diez plantas de este tipo en Anda-
lucía la demanda de energía eléctrica podría incrementarse en 1.600 GWh/año, lo cual se 
traduciría en una solicitación adicional al sistema energético en torno a 300 ktep de energía 
primaria.

La incidencia de los inmigrantes climáticos, por su parte, sobre la demanda de energía se 
produce como combinación de dos factores: su gran dimensión y sus patrones de conducta 
energética. En cuanto a éstos últimos es preciso recordar que provienen de regiones euro-
peas con un consumo energético por hogar situado por encima de 1,74 tep por hogar (An-

28 Fuente: Ministerio de Medio Ambiente 2004 Avances Técnicos en la desalación de aguas.

per home (Andalusia is near to half of the European average) and in mobility (motorisa-

tion in Andalusia is 75% of the European one).

The pace of convergence between unit consumption indicators in Andalusia and Europe 

will continue in the coming years, although there will be a logical slowdown as the diffe-

rences become smaller. The increase in energy consumption in the domestic sector and 

in mobility derived exclusively from the change in patterns could reach a value of 40% at 

the end of the term.

New phenomena that are occurring

In Andalusia there are new phenomena occurring that may have serious implications on 

the Andalusian energy system’s balance within a few years. The two most prominent are 

undoubtedly the introduction of desalination plants to satisfy the water deficit there is in 

Andalusia and the arrival of large numbers of new residents from the north of the country 

and other European countries (climate immigrants).

With regard to the water desalination for different uses, there are no proper forecasts 

because the intervention proposals for these have not yet been formalised. However, one 

must consider that only the water balance in the Southern Mediterranean Basin, made up 

with data from more than ten years ago, showed a shortfall of almost 200 hm3-year and 

that the current policy is to address this deficit through desalination.

A plant with a treatment capacity of 40 hm3-year consumes about 160,000 MWh /year.28 

If we installed, for example, some ten plants of this kind in Andalusia by 2013, electricity 

demand could increase by 1,600 GWh/year, which would result in an additional request 

from the energy system of around 300 ktoe of primary energy. 

The impact of climate immigrants, in turn, on energy demand is due to two factors: their 

large number and their patterns of energy conduct. With regards to the latter we should 

remember that they come from European areas where energy consumption per home is 

about 1.74 toe per home (Andalusia is 0.7 toe per home) and there is a greater tendency 

for mobility. Even though their tendency for mobility may be reduced due to a lesser need 

for heating, it is highly likely that they keep higher consumption guidelines than the ave-

rage Andalusian ones, in energy consumption in the home as well as in mobility.

 28 Source: Ministry of the Environment 2004 Technical Advances in Water Desalination.
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dalucía 0,7 tep por hogar) y con mayor propensión a la movilidad. Aunque se reduzca algo 
su propensión al consumo debido a menores necesidades de climatización, es altamente 
probable que mantengan unas pautas de consumo superiores a las medias andaluzas, tanto 
por consumo energético en el hogar como por movilidad.

Se estima que un millón de viviendas para los inmigrantes climáticos podría llegar a requerir 
un consumo energético adicional de 1.800 ktep anuales (doméstico, servicios municipales y 
privados asociados y movilidad). Este incremento de la demanda podría suponer en energía 
eléctrica, en concreto, un incremento de casi un 20% en el consumo, contando con obtener 
el agua demandada mediante desalación.

La actuación conjunta de estos factores pone en serio peligro el cumplimiento de los com-
promisos de Kioto en relación con la emisión de gases de efecto invernadero, diluye el 
esfuerzo realizado en renovables y ahorro energético e incrementa de forma considerable la 
dependencia energética de la región.

It is estimated that a million homes for climate immigrants could need an extra energy 

consumption of 1,800 ktoe per year (domestic, municipal services and private associated 

ones and mobility). This increase in demand could mean that in electricity to be precise, 

this would be an increase of nearly 20% in consumption, when taking into account that 

the water demanded would be through desalination.

The joint action of these factors puts complying with the Kyoto commitments into serious 

danger with regard to greenhouse gas emissions; it dilutes the effort renewable energy 

and energy savings and considerably increases energy dependency in the region.
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Uncertainties: climate and the international context of external 
sources

The operation of the Andalusian energy system in the coming years is subject to other 

factors with a more uncertain influence than the aforementioned. One of them is indispu-

tably linked to the Andalusian region: the variability of the climate and the emergence of 

natural disturbances.

The variations in temperature, which are typical of the Andalusian climate, increasingly 

influence the operating of the energy system due to progressive air conditioning in buil-

dings and the consequent appearance of greater annual consumptions and peaks during 

holiday periods. The swings due to this variation factor in consumption are not insignifi-

cant.

In recent years, rising and volatile prices of energy commodities and the effect they have 

on the economy and the behaviour of different consumers make forecasting analysis diffi-

cult, although in the short term a change in the upward trend in demand is not expected 

although we do expect a moderation of this depending on the level reached by prices and 

their stability over time, and what seems certain is that price levels existing before crude 

oil started climbing will never return.

According to International Organisations, the offer there is in the short term will be 

enough to cover world oil demand at the present rate of growth, despite the existing pres-

sures on markets that come from the strong price increase in crude oil and the greater 

need for investments to increase the capacity for extraction.

The price of natural gas, indexed to oil, is expected to remain stable as the existing re-

serves will be enough to meet the anticipated global demand in the planning time period.   

On the other hand, the price of coal will remain lower than crude oil and natural gas.

However, the current energy framework is in a period of instability and uncertainty that 

accentuates the difficulty associated to all energy forecast exercises. This could result 

in significant changes in the assumptions on which to base the probable trend scenario, 

slowing or driving demand for energy in Andalusia. 

A resurgence of the ongoing conflicts between producer countries, marketers and con-

sumers of energy sources, in a context of growing demand, would accentuate current 

escalating prices and the consequent impact on the economy, the purchasing power of 

Andalusian people and habits of consumption thereof. 
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A.2. ESCENARIOS DEL PLAN

Los factores anteriormente analizados constituyen las variables básicas de escenario, cuya 
variabilidad en el tiempo y el hecho de comportar demandas cuya estimación o proyección 
a futuro resulta extremadamente difícil en muchos casos, dificultan el análisis prospectivo y 
condicionan su validez en el período de vigencia del Plan.

El estudio de la situación pasada y el análisis de la evolución futura de las principales va-
riables que influyen en la demanda de energía en Andalucía, combinación de las tendencias 
socioeconómicas y energéticas pasadas, de las proyecciones de crecimiento económico, de 
población, de evolución de los mercados de energía y de los organismos y empresas con-
sultados (distribuidores, comercializadores y demás operadores), así como de las posibles 
implicaciones que otras políticas puedan tener sobre la demanda de energía, esbozan el 
escenario tendencial de energía para el período 2007-2013 en Andalucía.

El escenario tendencial constituye el marco de referencia donde evaluar los efectos que 
sobre la demanda de energía prevista tendría el ahorro de energía alcanzado derivado de 
las distintas medidas propuestas en las líneas de actuación dirigidas a la administración, 
empresas, ciudadanos e infraestructuras. Se obtendría por tanto un nuevo escenario, el 
escenario de ahorro29.

Ambos escenarios comparten proyecciones de población, previsiones de crecimiento econó-
mico y de evolución de los mercados energéticos, así como el cumplimiento de las directri-
ces del marco político internacional.

Este último escenario conllevan un mayor compromiso social derivado de una política de 
gestión de la demanda y de la introducción en la sociedad andaluza de una nueva cultura 
energética que suponga una mayor concienciación de los diferentes agentes implicados –ad-
ministraciones, empresas y ciudadanos en general– ante la elección de fuentes de energía 
renovable frente a los combustibles fósiles y un consumo más racional basado en la optimi-
zación de la demanda energética.

29 Los balances energéticos se han realizado siguiendo las indicaciones de la Oficina Estadística de la Comunidad Europea, metodología 
EUROSTAT. Estos balances son del tipo denominado “energía final”, en el que todos los flujos energéticos –producción, comercio exterior, movi-
miento de existencias, transformaciones, consumo- se expresan atendiendo al contenido energético real de cada fuente de energía.

A.2.  THE PLAN’S SCENARIOS

The factors discussed previously make up the basic variables of the scenario, whose 

variability in time and the fact of having demands whose future estimate or projection 

is extremely difficult in many cases, make forecast analysis difficult and determine their 

validity during the term of the Plan. 

The study of the past situation and the analysis of the future evolution of the main varia-

bles that influence energy demand in Andalusia, a combination of past socioeconomic and 

energy trends, economic growth effects, population, evolution of the energy markets and 

organisations and companies consulted (distributors, retailers and other operators), as 

well as the possible implications that other policies could have on energy demand, outline 

the energy trend scenario for the period 2007-2013 in Andalusia.

The trend scenario is made up of the reference framework in which to assess the effects 

that the energy savings foreseen will have as a result of the different measures proposed 

in administration, companies, citizens and infrastructures. We would therefore get a new 

scenario, the savings scenario.29

Both scenarios share population projections, forecasts for economic growth and evolution 

of the energy markets, as well as complying with the directives of the international policy 

framework.

The latter scenario entails a greater social commitment derived from a demand mana-

gement policy and the introduction into Andalusian society of a new energy culture that 

involves greater awareness among different agents involved - governments, businesses 

and citizens in general -  when choosing renewable energy sources compared to fossil 

fuels and more rational consumption based on the optimisation of the energy demand.

29The energy balances have been carried out following the instructions given by the Statistical Office of the European Community, 

methodology EUROSTAT. These balances are of the type called “final energy”, where all the energy flows - production, foreign trade, 

stock movements, transformations, consumption- are expressed by taking into account the real energy content of each source of 

energy.
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A.2.1. Escenario tendencial

Evolución de la demanda de energía final

En este escenario se prevé que la demanda de energía final se sitúe en 18.317 ktep en el año 
2013 –incluyendo usos no energéticos-, creciendo a una media del 3,6% entre 2007 y 2013. 
Esto supondría un incremento del 28,3% en todo el período, 4.040 ktep.

ktep Crecimiento medio anual  
(%) 

2007-20132006 2010 2013

14.276 16.460 18.317 3,6

La cobertura de la demanda de energía final por fuentes se presenta en la siguiente tabla:

2006 2010 2013 Crecimiento 
medio anual 

(%) 
2007-2013ktep Estructura 

(%) ktep Estructura 
(%) ktep Estructura 

(%)

Carbón 35 0,2 80 0,5 80 0,4 18,9

Productos petrolíferos 8.903 62,4 9.527 57,9 10.165 55,5 1,9

Gas natural 1.819 12,7 2.127 12,9 2.342 12,8 3,7

Energías renovables 480 3,4 898 5,5 1.217 6,6 14,6

Energía eléctrica 3.039 21,3 3.828 23,2 4.512 24,6 5,8

Total 14.276 100 16.460 100 18.317 100 3,6

Carbón

El carbón mantendrá su peso dentro de la estructura final de demanda, cubriendo el 0,4% 
del total de la energía final.

La demanda de esta fuente de energía seguirá concentrándose en la industria cementera 
mayoritariamente y en la siderúrgica y fundiciones en menor medida.

Productos petrolíferos

A pesar de la creciente evolución de la demanda en el sector transporte, se prevé que se in-
cremente su consumo a razón del 1,9% anual en el período 2007-2013, por debajo del resto 

CUADRO 38

Demanda de energía final 
en el escenario tendencial

FUENTE: 
Agencia Andaluza de la Energía  

(se incluyen los usos no energéticos).

CUADRO 39

Demanda de energía final 
por fuentes en el escenario 

tendencial

FUENTE: 
Agencia Andaluza de la Energía 

A.2.1. TREND SCENARIO

Evolution of final energy demand

In this scenario we anticipate that final energy demand will be 18,317 ktoe in 2013 -in-

cluding non-energy uses-, growing at an average of 3.6% between 2007 and 2013. This 

would mean a growth of 28.3% during the whole period, 4,040 ktoe.

The coverage in final energy demand by sources is shown in the following table:

Coal

Coal will maintain its importance in the final demand structure, covering 0.4% of the total 

final energy.

The demand of this energy source will continue being concentrated mainly in the cement 

industry and in steel and foundries to a lesser extent.

Oil products

Despite the growing evolution of demand in the transport sector, we envisage that its 

consumption will increase around 1.9% per year in the period 2007-2013, below other 

ktoe
Average annual growth (%) 

2007-2013
2006 2010 2013

14,276 16,460 18,317 3.6

SOURCE: 
Andalusian Energy Agency.

Chart 39
Final energy demand by 

sources in the
trend scenario

SOURCE: 
Andalusian Energy Agency   

(Non energy uses are included)

Chart 38
Final energy demand in the 

trend scenario 

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Coal 35 0.2 80 0.5 80 0.4 18.9

Oil products 8,903 62.4 9,527 57.9 10,165 55.5 1.9

Natural gas 1,819 12.7 2,127 12.9 2,342 12.8 3.7

Renewable energy 480 3.4 898 5.5 1,217 6.6 14.6

Electric energy 3,039 21.3 3,828 23.2 4,512 24.6 5.8

Total 14,276 100 16,460 100 18,317 100 3.6
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sources of energy, losing importance within the final demand structure although being 

55.5% in 2013 it will continue to be the main source of energy.

In 2013 the demand for oil derivatives could reach 10,165 ktoe, 14.2%  more than at the 

start of the Plan’s term, which in absolute terms would mean an increase of 1,262 ktoe 

in these years, 31% of the total increase in final energy demand in those seven years.

The demand for fuel oils in industry will fall as a consequence of being substituted by 

other cleaner fossil fuels, mainly natural gas. Given the progressive Andalusian dieselisa-

tion of cars, the evolution for demand in petrol stations will go down, whilst diesel for cars 

will grow at a lesser rate than in past years.

As for the demand for fuel oil in the residential and service sectors, this is expected to be 

reduced, together with the demand for liquefied petroleum gas, LPG, as a consequence of 

the widespread arrival of the natural gas network.

A diesel for the primary sector, which has a growing demand, will present a more mode-

rate evolution than in previous years.

Natural gas

The expansion of the natural gas network in the Andalusian Community will allow the di-

versification and substitution of other fossil fuels by this source of energy, given its better 

performance and lesser environmental impact that its consumption has compared to the 

former, especially in industry.

Its easier and cleaner use will make the arrival of natural gas to places that do not have a 

supply and the increase in demand in areas already supplied, increasing the demand for 

this fuel in the residential or service sectors.

Thus between 2007 and 2013 the demand for natural gas will grow 3.7% average per 

year, going from 1,819 ktoe at the start of 2007 to 2,342 ktoe at the end of the Plan, 

which means an increase of 28.8%. This growing trend will be more significant in the first 

years of the term coinciding with the arrival of gas to areas with no previous supply, whilst 

in the latter years there will be a stabilisation of demand, with more moderate growths.
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Con todo, las previsiones apuntan a que el gas natural cubrirá en 2013 el 12,8% de la de-
manda de energía final andaluza.

Energías renovables

El incremento experimentado por la demanda de las fuentes de energía renovable entre los 
años 2007 y 2013 será del 153,4%, creciendo a una media del 14,6% anual, alcanzando los 
1.217 ktep en el horizonte del Plan. En 2013 la demanda de energías renovables constituirá 
el 6,6% del total de la demanda de energía final, incluido usos no energéticos.

Energía eléctrica

La generalización del uso de equipos de climatización y aire acondicionado y de ofimática 
tanto en el sector residencial como en el de servicios, así como el mayor equipamiento de 
electrodomésticos de elevado consumo medio en los hogares andaluces, hace prever que 
la demanda de energía eléctrica presentará en los próximos años una tasa media de creci-
miento del 5,8% anual situándose en 4.512 ktep en 2013, un 48,5% más que a comienzos 
de 2007.

A finales del período de vigencia del Plan la energía eléctrica cubrirá el 24,6% del total de la 
demanda de energía final.

La demanda de energía final por sectores se recoge en la siguiente tabla:

2006 2010 2013 Crecimiento 
medio anual 

(%)  
2007-2013

ktep Estructura 
(%) ktep Estructura 

(%) ktep Estructura 
(%)

Industria 4.669 32,7 5.304 32,2 5.641 30,8 2,8

Transporte 5.514 38,6 6.292 38,2 7.057 38,6 3,6

Primario 1.152 8,1 1.226 7,4 1.385 7,6 2,8

Servicios 1.131 7,9 1.485 9,0 1.765 9,6 6,6

Residencial 1.810 12,7 2.153 13,1 2.468 13,5 4,5

Total 14.276 100 16.460 100 18.317 100 3,6

CUADRO 40

Demanda de energía final 
por sectores en el escenario 

tendencial

FUENTE: 
Agencia Andaluza de la Energía

With all of this, predictions point to natural gas covering 12.8% of the Andalusian final 

demand in 2013.

Renewable energy

The increase experienced by the demand in renewable energy resources between 2007 

and 2013 will be 153.4%, increasing an average of 14.6% per year, reaching 1,217 ktoe 

at the end of the Plan. In 2013 the demand for renewable energy will make up 6.6% of 

the total final energy demand, including non-energy uses.

Electric energy

The general use of air conditioning equipment and office automation in residential and 

service sectors, as well as larger electrical appliances with a higher average consumption 

in Andalusian homes, makes us anticipate that the demand for electricity over the next 

few years will have an average rate of growth of 5.8% per year at 4,512 ktoe in 2013, 

48.5% more than at the beginning of 2007.

At the end of the Plan’s term electricity will cover 24.6% of the total final energy demand.

The final energy demand by sectors is listed in the following table:

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Industry 4,669 32.7 5,304 32.2 5,641 30.8 2.8

Transport 5,514 38.6 6,292 38.2 7,057 38.6 3.6

Primary 1,152 8.1 1,226 7.4 1,385 7.6 2.8

Services 1,131 7.9 1,485 9.0 1,765 9.6 6.6

Residential 1,810 12.7 2,153 13.1 2,468 13.5 4.5

Total 14,276 100 16,460 100 18,317 100 3.6SOURCE: 
Andalusian Energy Agency.

Chart 40
Final energy demand by 

sectors in the 
trend scenario
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Evolución de la demanda de energía primaria

La demanda de energía primaria en este escenario está condicionada no sólo por el creci-
miento experimentado por la demanda de energía en los sectores consumidores finales, sino 
también por la mayor generación eléctrica con energías renovables. Esto modificará sustan-
cialmente la estructura de abastecimiento de energía primaria por fuentes en el período de 
vigencia del Plan, donde se observa el desplazamiento del carbón y derivados de petróleo a 
favor del gas y las fuentes renovables.

De acuerdo con lo anterior, la demanda de energía primaria se situaría en 2013 en 26.109 
ktep, creciendo a una media anual del 3,9% entre 2007 y 2013. Esto supondría un incremen-
to del 30,8% en todo el período, 6.151 ktep.

ktep Crecimiento medio anual  
(%) 

2007-20132006 2010 2013

19.958 23.013 26.109 3,9

La cobertura de la demanda de energía primaria por fuentes se recoge en la siguiente tabla:

2006 2010 2013 Crecimiento 
medio anual 

(%) 
2007-2013

ktep Estructura 
(%) ktep Estructura 

(%) ktep Estructura 
(%)

Carbón 2.792 14,0 2.638 11,5 2.547 9,8 -1,3

Petróleo 10.055 50,3 10.639 46,2 11.280 43,2 1,7

Gas natural 6.249 31,3 7.624 33,1 8.465 32,4 4,5

Energías renovables 830 4,2 2.591 11,3 4.282 16,4 27,5

Saldo eléctrico* 32 0,2 -478 -2,1 -464 -1,8 -

Total 19.958 100 23.013 100 26.109 100 3,9

CUADRO 41

Demanda de energía 
primaria en el escenario 
tedencial

FUENTE: 
Agencia Andaluza de la Energía

CUADRO 42

Demanda de energía 
primaria por fuentes en el 
escenario tendencial

* Importaciones - exportaciones 

FUENTE: 
Agencia Andaluza de la Energía

Evolution of primary energy demand

Primary energy demand in this scenario is conditioned not just by the increase experien-

ced by energy demand in the final consumer sectors, but also through greater electricity 

generation with renewable energy. This will substantially modify the supply structure of 

primary energy by sources during the Plan’s term, where the displacement of coal and oil 

derivatives in favour of gas and renewable sources will be seen.

In accordance with the aforementioned, primary energy demand in 2013 will be 26,109 

ktoe, increasing at an annual average of 3.9% between 2007 and 2013. This would mean 

a growth of 30.8% during the whole period, 6,151 ktoe.

The coverage in primary energy demand by sources is shown in the following table:

ktoe
Average annual growth (%) 

2007-2013
2006 2010 2013

19,958 23,013 26,109 3.9

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Coal 2,792 14.0 2,638 11.5 2,547 9.8 -1.3

Oil 10,055 50.3 10,639 46.2 11,280 43.2 1.7

Natural gas 6,249 31.3 7,624 33.1 8,465 32.4 4.5

Renewable energy 830 4.2 2,591 11.3 4,282 16.4 27.5

Electric balance* 32 0.2 -478 -2.1 -464 -1.8 -

Total 19,958 100 23,013 100 26,109 100 3.9

Chart 41
Primary energy demand in 
the trend scenario 

SOURCE: 
Andalusian Energy Agency.

Chart 42
Primary energy demand 
by sources in the trend 
scenario

*Imports - exports

SOURCE: 
Andalusian Energy Agency.
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Potencia (MW)

2006 2010 2013

Total Régimen Ordinario 8.936,2 9.087 9.887

Hidráulica 464,2 476 476

Bombeo 570 570 570

CCTT carbón (1) 2.051 2.051 2.051

CCTT bicombustible 1.061 0 0

Ciclos combinados 4.790 5.990 6.790

Total Régimen Especial 1.869,6 6.113 7.858

Eólica 607,9 4.000 4.800

Hidráulica 129,8 137,8 148

Cogeneración (2) 903,5 1.244,5 1.400,2

Biomasa (3) 149,3 209,9 256

Biogás (4) 15,2 17,1 20,1

Residuos (5) 31,7 33,7 33,7

Solar fotovoltaica 21,2 220 400

Termosolar 11 250 800

Total RO + RE 10.805,7 15.200 17.745

Carbón

El consumo de carbón se concentra prácticamente en su totalidad en las centrales térmicas 
ubicadas en la Comunidad andaluza. La mayor generación de energía eléctrica con gas y 
las implicaciones que en la producción pudiera tener los condicionantes medioambientales 
harán que el carbón pierda peso en la estructura de abastecimiento de energía primaria, 
disminuyendo su demanda a razón del 1,3% anual hasta situarse en 2013 en 2.547 ktep. En 
este año el carbón cubrirá el 9,8% del total, por debajo del resto de las fuentes de energía.

Petróleo

La demanda de petróleo se situará en el año 2013 en torno a los 11.280 ktep, y aunque 
seguirá siendo la fuente de energía de mayor demanda con una cuota del 43,2%, perderá 
peso dentro de la estructura al crecer a una tasa media anual del 1,7%, por debajo del total 
de la demanda primaria.

Esto se deberá principalmente a la menor demanda final de derivados de petróleo y al menor 
peso de estos en la estructura de generación eléctrica.

CUADRO 43

(1) Se incluye potencia prevista de  
co-combustión con biomasa

(2) No incluye biomasa
(3) Incluye la generación y cogeneración

(4) EDAR y RSU
(5) Residuos industriales y gas residual

 
FUENTE: 

Agencia Andaluza de la Energía

Coal

The consumption of coal will practically all be concentrated in the thermal power plants 

situated in the Andalusian Community. Greater generation of electricity using gas and the 

implications that the production could have on the environmental determinants will make 

coal have less importance in the primary energy supply structure, decreasing its demand 

by about 1.3% per year until reaching 2,547 ktoe in 2013. That year coal will cover 9.8% 

of the total, below the remaining sources of energy.

Oil

The demand for oil will be around 11,280 ktoe in 2013, and although it will be the energy 

source with the greatest demand with a share of 43.2%, it will lose importance within the 

structure by growing at an average annual rate of 1.7%, below the total primary demand. 

This will be mainly due to a lesser final demand of oil derivatives and less importance of 

these in the electricity generation structure.

Power (MW)

2006 2010 2013

Total Ordinary Regime 8,936.2 9,087 9,887

Hydraulic power 464.2 476 476

Pumping 570 570 570

CCTT coal (1) 2,051 2,051 2,051

CCTT biofuels 1,061 0 0

Combined cycle 4,790 5,990 6,790

Total Special Regime 1,869.6 6,113 7,858

Wind power 607.9 4,000 4,800

Hydraulic power 129.8 137.8 148

Cogeneration (2) 903.5 1,244.5 1,400.2

Biomass (3) 149.3 209.9 256

Biogas (4) 15.2 17.1 20.1

Residues (5) 31.7 33.7 33.7

Solar photovoltaic 21.2 220 400

Thermosolar 11 250 800

Total OR + SR 10,805.7 15,200 17,745

(1) The power foreseen by co-firing with 
biomass is included

(2)Does not include biomass
(3) Includes generation and cogeneration

(4),EDAR and RSU
(5) Industrial residues and gas residue

SOURCE: 
Andalusian Energy Agency.

Chart 43
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Gas natural

El gas natural será junto con las renovables la fuente de energía primaria que experimentará 
un mayor crecimiento en el período 2007-2013, del 35,5%, situándose en torno a los 8.465 
ktep en este último año, alcanzando un peso en la estructura de abastecimiento del 32,4%.

La mayor generación eléctrica con esta fuente de energía y la extensión de la red de ga-
soductos por el territorio andaluz hará que la demanda primaria de gas natural crezca a 
razón del 4,5% anual.

Energías renovables

De acuerdo con las previsiones de este escenario, las energías renovables, excluyendo el 
bombeo, aportarán en torno a 4.282 ktep en 2013. Esto supondrá una contribución del 
16,4% a la demanda total de energía primaria, porcentaje que se elevará al 17,6% en caso 
de no considerar los usos no energéticos.

A.2.2. Escenario de ahorro

Una vez analizado el escenario tendencial se recoge el efecto que sobre dicho escenario 
tendrá el desarrollo de las medidas a favor del ahorro y la eficiencia energética.

Evolución de la demanda de energía final

La realización de las medidas recogidas en el Plan dirigidas a la mejora de la eficiencia y 
el fomento del ahorro energético repercutirían en una reducción de la demanda de energía 
final respecto al escenario tendencial del 5,8% en 2013, situándose en 17.257 ktep. Esto 
supondría un crecimiento del 20,9% en todo el período, 2.980,6 ktep.

ktep Crecimiento medio anual  
(%) 

2007-20132006 2010 2013

14.276 15.832 17.257 2,7

CUADRO 44

Demanda de energía final 
en el escenario de ahorro

FUENTE: 
Agencia Andaluza de la Energía 
(se incluyen los usos no energéticos)

Natural gas

Natural gas together with renewable energy will be the primary energy source that will 

experience the greatest growth during the period of 2007-2013 with 35.5%, positioning 

itself at 8,465 ktoe in this last year, reaching an importance in the supply structure of 

32.4%.

Greater generation of electricity with this source of energy and the expansion of the gas 

pipeline network through the Andalusian territory will make primary demand for natural 

gas increase around 4.5% per year.

Renewable energy

In accordance with the forecasts of this scenario, renewable energy, excluding pumping, 

will provide around 4,282 ktoe in 2013. This will mean a contribution of 16.4% to the 

total demand for primary energy, a rate that will rise to 17.6% if non energy uses are not 

considered.

A.2.2. Savings scenario

Once the trend scenario has been analysed we will see the effect that the development of 

measures in favour of energy savings and efficiency will have.

Evolution of final energy demand

The undertaking of measures listed in the Plan aimed at the improvement of efficiency 

and the promotion of energy saving will have an impact on the reduction in final energy 

demand with regards to the trend scenario of 5.8% in 2013, reaching 17,257 ktoe. This 

would mean an increase of 20.9% during the whole period, 2,980.6 ktoe.

ktoe
Average annual growth (%) 

2007-2013
2006 2010 2013

14,276 15,832 17,257 2.7

Chart 44
Final energy demand in the                
savings scenario 

SOURCE: 
Andalusian Energy Agency  
(Non energy uses are included)
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La cobertura de la demanda de energía final por fuentes en el escenario de ahorro se pre-
senta en la siguiente tabla:

2006 2010 2013 Crecimiento 
medio anual 

(%) 
2007-2013

ktep Estructura 
(%) ktep Estructura 

(%) ktep Estructura 
(%)

Carbón 35 0,2 77 0,5 74 0,4 17,6

Productos petrolíferos 8.903 62,4 9.084 57,4 9.419 54,6 0,8

Gas natural 1.819 12,7 2.064 13,0 2.223 12,9 2,9

Energías renovables 480 3,4 898 5,7 1.217 7,1 14,6

Energía eléctrica 3.039 21,3 3.709 23,4 4.324 25,1 5,2

Total 14.276 100 15.832 100 17.257 100 2,7

Carbón

La demanda de carbón se reducirá en torno al 7,1% con respecto al escenario tendencial, con 
un peso en la estructura final de demanda del 0,4% del total de la energía final en 2013.

Productos petrolíferos

Los productos petrolíferos supondrán la fuente que registrará el mayor ahorro en el período 
de planificación, como resultado de la aplicación de las medidas de ahorro y eficiencia ener-
gética que se prevé poner en práctica en los años 2007 a 2013. Así, el ahorro acumulado de 
productos petrolíferos en estos siete años se elevaría a 742 ktep, lo que supone el 70% del 
total del ahorro de energía final acumulado en 2013.

14.000,0

15.000,0

16.000,0

17.000,0

18.000,0

19.000,0

2006 2007 2008 2009 2010 2011 2012 2013

15.832

17.257

14.276

18.317

16.460

Escenario de ahorro Escenario tendencial

GRÁFICO 27

Evolución de la demanda 
de energía final en los 

escenarios tendencial y de 
ahorro en Andalucía

UNIDAD:
Ktep

FUENTE: 
Agencia Andaluza de la Energía

CUADRO 45

Demanda de energía final 
por fuentes en el escenario 

de ahorro

FUENTE: 
Agencia Andaluza de la Energía

The coverage in final energy demand by sources in the savings scenario is shown in the 

following table:

Coal

The demand for coal will be reduced by about 7.1% with respect to the trend scenario, 

with an importance in the final demand structure of 0.4% of the total final energy in 2013.

Oil products

Oil products will be the source that records the greatest savings during the planning pe-

riod, as a result of putting planned energy savings and efficiency measures into practice 

from 2007 to 2013. Thus, the savings accumulated in oil products during those seven 

years will rise to 742 ktoe, representing 70% of the total savings in final energy accumu-

lated in 2013.

Graph 27
Evolution of final energy 

demand in the trend 
scenarios 

and savings in Andalusia

UNIT: 
Ktoe

SOURCE: 
Andalusian Energy Agency.

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Coal 35 0.2 77 0.5 74 0.4 17.6

Oil products 8,903 62.4 9,084 57.4 9,419 54.6 0.8

Natural gas 1,819 12.7 2,064 13.0 2,223 12.9 2.9

Renewable energy 480 3.4 898 5.7 1,217 7.1 14.6

Electric energy 3,039 21.3 3,709 23.4 4,324 25.1 5.2

Total 14,276 100 15,832 100 17,257 100 2.7

SOURCE: 
Andalusian Energy Agency.

Chart 45
Final energy demand by 

sources in the 
savings scenario

Savings scenario Trend scenario
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This is mainly due to greater savings in the transport sector, which will be reflected in a 

lesser demand in petrol and diesel for cars, around 583 ktoe during the whole period. The 

rest will come from actions undertaken from the remaining sectors.

With all of this, the final demand from oil derivatives will reach 9,419 ktoe in 2013, 7.3% 

less than the trend scenario, resulting in a 5.8% increase during the whole period, with 

an average annual growth rate of 0.8%.

Its importance in the final demand structure will decrease to 54.6% in 2013. This loss of 

the participation share of oil products will be an important step in reducing the dependen-

ce on this energy source from which the Community has traditionally relied more on, but 

still maintain its big difference from the other energy sources.

Natural gas

Energy savings and efficiency actions envisage a saving in natural gas derived from a 

reduction in demand in the corresponding sectors, taking into account the greater con-

sumption derived from the power installed with cogeneration, listed as 110 ktoe, which 

would mean a reduction in final demand of this source in 2013 of 5.1% with respect to 

the trend scenario, putting it at 2,223 ktoe this year, 22.2% less than at the start of the 

period. The participation of natural gas in the final demand structure would rise in 2013 

to 12.9%.

Renewable energy

Renewable energy maintains its demand with respect to the trend scenario. However due 

to the reduction in total final energy during these years its share rate rises to 7.1% in 

2013, including non energy uses.

Electric energy

Electricity will maintain its high growth rate even though this is more moderate due to 

the putting into practice of the energy savings and efficiency measures. These measures 

would mean a saving of 189 ktoe in all industry, residential and services sectors between 

2007 and 2013, representing a total saving in accumulated final energy of 17.8% at the 

end of the term. 
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CUADRO 46

Demanda de energía final 
por sectores en el escenario 

de ahorro

FUENTE: 
Agencia Andaluza de la Energía

CUADRO 47

Demanda de energía primaria 
en el escenario de ahorro

FUENTE: 
Agencia Andaluza de la Energía 

(se incluyen los usos no energéticos)

La demanda final de energía eléctrica se situará en 2013 en 4.324 ktep, un 4,2% menos que 
en el escenario tendencial, resultando un incremento del 42,3% en todo el período, a razón 
de una tasa media anual de crecimiento del 5,2%.

La pérdida de participación de los productos petrolíferos y el mayor crecimiento de la de-
manda de electricidad supondrá que esta última incremente su peso relativo en la estructura 
final de demanda hasta el 25,1% en 2013.

En relación a los sectores finales de consumo, la siguiente tabla recoge la demanda prevista 
en cada uno de ellos.

2006 2010 2013 Crecimiento 
medio anual 

(%) 
2007-2013

ktep Estructura 
(%) ktep Estructura 

(%) ktep Estructura 
(%)

Industria 4.669 32,7 5.166 32,6 5.396 31,3 2,1

Transporte 5.514 38,6 5.950 37,6 6.473 37,5 2,3

Primario 1.152 8,1 1.202 7,6 1.346 7,8 2,3

Servicios 1.131 7,9 1.401 8,8 1.629 9,4 5,4

Residencial 1.810 12,7 2.113 13,3 2.412 14,0 4,2

Total 14.276 100 15.832 100 17.257 100 2,7

Evolución de la demanda de energía primaria

La reducción de la demanda de energía final junto con las medidas de ahorro y eficiencia 
energética en el sector transformador, harán que la demanda de energía primaria se vea 
reducida con respecto al escenario tendencial en un 3,7% en 2013, cifrándose en 25.15430 
ktep. Esto supone un crecimiento del 26% en los años 2007 a 2013, a una tasa media anual 
del 3,4%.

ktep Crecimiento medio anual  
(%) 

2007-20132006 2010 2013

19.958 22.463 25.154 3,4

30 La menor demanda de energía eléctrica derivada de las medidas de ahorros se traducirá en un aumento del saldo exportador de electricidad 
en la Comunidad andaluza, al mantenerse la producción en régimen ordinario y aumentar la del régimen especial debido a la mayor potencia 
instalada en cogeneración. Esto supone que el ahorro alcanzado con las medidas de ahorro difiera de la cifra obtenida en la presentación del 
balance energético correspondiente a 2013, dado que según la metodología empleada, Eurostat, el saldo eléctrico imputa en términos de energía 
eléctrica generada, sin tener en cuenta la eficiencia o rendimiento con el que se ha generado ésta, mientras que la cifra de ahorro está calculada 
en función de un mix de generación, en términos de energía primaria.

Final demand of electricity will be about 4,324 ktoe in 2013, 4.2% less than the trend 

scenario, resulting in a 42.3% increase during the whole period, with an average annual 

growth rate of 5.2%.

The share loss in oil products and the greater increase in demand for electricity will mean 

that the latter will increase its importance with relation to the final demand structure to 

25.1% in 2013.

In relation with the final consumption sectors, the following table lists the forecasted de-

mand for each of them.

Evolution of primary energy demand

The reduction in final energy demand together with the energy savings and efficiency 

measures in the transformer sector will make the demand for primary energy to be redu-

ced with respect to the trend scenario by 3.7% in 2013, being 25,15430 ktoe. This repre-

sents a growth of 26% in 2007 to 2013, an average annual rate of 3.4%.

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Industry 4,669 32.7 5,166 32.6 5,396 31.3 2.1

Transport 5,514 38.6 5,950 37.6 6,473 37.5 2.3

Primary 1,152 8.1 1,202 7.6 1,346 7.8 2.3

Services 1,131 7.9 1,401 8.8 1,629 9.4 5.4

Residential 1,810 12.7 2,113 13.3 2,412 14.0 4.2

Total 14,276 100 15,832 100 17,257 100 2.7SOURCE: 
Andalusian Energy Agency.

Chart 46
Final energy demand by 

sectors in the 
savings scenario

ktoe
Average annual growth (%) 

2007-2013
2006 2010 2013

19,958 22,463 25,154 3.4

Chart 47
Primary energy demand in 

the savings scenario 

SOURCE: 
Andalusian Energy Agency   

(Non energy uses are included)

 30 Lower demand for electricity derived from savings measures will result in an increased electricity export balance for the Andalusian 

Community, by maintaining production under the Ordinary Regime and increasing the Special Regime due to greater power installed 

in cogeneration. This means that the savings achieved with savings measures differ from the figure obtained in the presentation of the 

energy balance for 2013, because according to the methodology used, Eurostat, the power balance is attributed in terms of electricity 

generated, regardless of performance or efficiency with which it was generated, while the savings figures are calculated based on a 

mix of generation, in terms of primary energy.
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La cobertura de la demanda de energía primaria por fuentes se recoge en la siguiente tabla:

2006 2010 2013 Crecimiento 
medio anual 

(%) 
2007-2013

ktep Estructura 
(%) ktep Estructura 

(%) ktep Estructura 
(%)

Carbón 2.792 14,0 2.633 11,7 2.539 10,1 -1,3

Petróleo 10.055 50,3 10.174 45,3 10.499 41,7 0,6

Gas natural 6.249 31,3 7.829 34,9 8.731 34,7 5,0

Energías renovables 830 4,2 2.591 11,5 4.282 17,0 27,5

Saldo eléctrico* 32 0,2 -764 -3,4 -896 -3,6 -

Total 19.958 100 22.463 100 25.154 100 3,4

Carbón

El mayor peso de la generación de energía eléctrica con carbón en el total de la demanda 
de energía primaria de esta fuente, hará que ésta apenas varíe con respecto al escenario 
tendencial, aunque si lo hará ligeramente su peso relativo en la estructura primaria de de-
manda, cubriendo 10,1% en 2013.

Petróleo

El petróleo es la fuente de energía primaria que presenta un mayor descenso frente al 
escenario tendencial, debido fundamentalmente al uso más racional que se pretende en el 
transporte a través de las actuaciones que se llevarán a cabo en este sector. Así, el ahorro 
acumulado de petróleo entre 2007 y 2013 sería de 777 ktep, el 53% del total del ahorro de 
energía primaria acumulado en 2013 (1.465 ktep).

GRÁFICO 28

Evolución de la demanda 
de energía primaria en los 
escenarios tendencial y de 
ahorro en Andalucía

2006 2007 2008 2009 2010 2011 2012 2013

Escenario de ahorro Escenario tendencial

22.463

25.154

19.958

23013

26.109

18.000,0

20.000,0

22.000,0

24.000,0

26.000,0

28.000,0

UNIDAD:
Ktep

FUENTE: 
Agencia Andaluza de la Energía

* Importaciones - exportaciones 

FUENTE: 
Agencia Andaluza de la Energía

CUADRO 48

Demanda de energía primaria 
por fuentes en el escenario 
de ahorro

The coverage in primary energy demand by sources is shown in the following table:

Coal

The brunt of the electricity generation with coal in total primary energy demand from this 

source will mean it will hardly vary with respect to the trend scenario, although its relative 

importance will do so in the primary demand structure, being 10.1% in 2013.

Oil

Oil is the primary energy source that faces the largest decrease compared to the trend 

scenario, mainly due to more rational use in transport through the actions undertaken in 

this sector. Thus, the accumulated oil savings between 2007 and 2013 will be 777 ktoe, 

53% of the total savings in primary energy accumulated in 2013 (1,465 ktoe).

Graph 28
Evolution of primary energy 
demand in the trend
and savings scenarios in 
Andalusia

SOURCE: 
Andalusian Energy Agency.

UNIT:
ktoe

2006 2010 2013 Average 
annual 
growth 

(%) 
2007-2013

ktoe Structure 
(%) ktoe Structure 

(%) ktoe Structure 
(%)

Coal 2,792 14.0 2,633 11.7 2,539 10.1 -1.3

Oil products 10,055 50.3 10,174 45.3 10,499 41.7 0.6

Natural gas 6,249 31.3 7,829 34.9 8,731 34.7 5.0

Renewable energy 830 4.2 2,591 11.5 4,282 17.0 27.5

Electric energy 32 0.2 -764 -3.4 -896 -3.6 -

Total 19,958 100 22,463 100 25,154 100 3.4

Chart 48
Primary energy demand by 
sources in the 
savings scenario

*Imports - exports

SOURCE: 
Andalusian Energy Agency.

Savings scenario Trend scenario
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The demand at the end of the planning period will be about 10,499 ktoe, less than 7% to 

that registered in the trend scenario, resulting in an increase of 4.4% over these seven 

years at around 0.6% of the average annual variation.

The greater savings will result in smaller oil share in primary energy demand, going from 

50.3% in 2006 to 41.7% in 2013. This loss of nearly eight points in the share rate of oil 

derivatives will be an important step in reducing dependence of this energy source from 

which the Community has traditionally relied more on, but still maintain its big difference 

from the other energy sources.

Natural gas

The energy savings and efficiency actions envisage a saving in natural gas that comes 

from a reduction in demand in the corresponding sectors, to which we must add a greater 

demand coming from the diversification of sources and new power installed in cogene-

ration. This would mean an increase in the final demand of this source in 2013 of 3.1% 

with respect to the trend scenario, placing it that year at 8,731 ktoe, 39.7% more than at 

the start of the period. The participation of natural gas in the primary demand structure 

would rise in 2013 to 34.7%.

Renewable energy

Renewable energy maintains its demand with respect to the trend scenario. However due 

to the reduction in total final energy during these years, its share rate rises from 4.2% in 

2006 to 17% in 2013, including non energy uses, 18.3% if these are excluded.

The following tables list the forecasts for energy demand for both primary and final de-

mand at the end of the Plan, for the two previous scenarios:
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Escenario tendencial (ET) Escenario de ahorro (EA) EA / ET

Por fuentes
Demanda  

(ktep)
Estructura  

(%)
Demanda  

(ktep)
Estructura  

(%)
Variación 

demanda (%)

Carbón 80 0,4 74 0,4 -7,1

Productos petrolíferos 10.165 55,5 9.419 54,6 -7,3

Gas natural 2.342 12,8 2.223 12,9 -5,1

E. renovables 1.217 6,6 1.217 7,1 0,0

Energía eléctrica 4.512 24,6 4.324 25,1 -4,2

Por sectores Demanda (ktep) Estructura (%) Demanda (ktep) Estructura (%)
Variación 

demanda (%)

Industria 5.641 30,8 5.396 31,3 -4,3

Transporte 7.057 38,6 6.473 37,5 -8,3

Primario 1.385 7,6 1.346 7,8 -2,8

Servicios 1.765 9,6 1.629 9,4 -7,7

Residencial 2.468 13,5 2.412 14,0 -2,3

Total 18.317 100 17.257 100 -5,8

Escenario tendencial (ET) Escenario de ahorro (EA) EA / ET

Por fuentes
Demanda  

(ktep)
Estructura  

(%)
Demanda  

(ktep)
Estructura  

(%)
Variación 

demanda (%)

Carbón 2.547 9,8 2.539 10,1 -0,3

Productos petrolíferos 11.280 43,2 10.499 41,7 -6,9

Gas natural 8.465 32,4 8.731 34,7 3,1

E. renovables 4.282 16,4 4.282 17,0 0,0

Energía eléctrica -464 -1,8 -896 -3,6 -

Total 26.109 100 25.154 100 -3,7

CUADRO 49

Demanda de energía final 
(2013)

CUADRO 50

Demanda de energía 
primaria (2013)

Trend scenario (TS) Savings scenario (SS) SS / TS

By sources Demand (ktoe) Structure (%) Demand (ktoe) Structure (%) Variation in 
demand (%)

Coal 80 0.4 74 0.4 -7.1

Oil products 10,165 55.5 9,419 54.6 -7.3

Natural gas 2,342 12.8 2,223 12.9 -5.1

Renewable energy 1,217 6.6 1,217 7.1 0.0

Electric energy 4,512 24.6 4,324 25.1 -4.2

By sectors Demand (ktoe) Structure (%) Demand (ktoe) Structure (%) Variation in 
demand (%)

Industry 5,641 30.8 5,396 31.3 -4.3

Transport 7,057 38.6 6,473 37.5 -8.3

Primary 1,385 7.6 1,346 7.8 -2.8

Services 1,765 9.6 1,629 9.4 -7.7

Residential 2,468 13.5 2,412 14.0 -2.3

Total 18,317 100 17,257 100 -5.8

Chart 49
Final Energy Demand 
(2013)

Chart 50
Primary Energy Demand 
(2013)

Trend scenario (TS) Savings scenario (SS) SS / TS

By sources Demand (ktoe) Structure (%) Demand (ktoe) Structure (%) Variation in 
demand (%)

Coal 2,547 9.8 2,539 10.1 -0.3

Oil products 11,280 43.2 10,499 41.7 -6.9

Natural gas 8,465 32.4 8,731 34.7 3.1

Renewable energy 4,282 16.4 4,282 17.0 0.0

Electric energy -464 -1.8 -896 -3.6 -

Total 26,109 100 25,154 100 -3.7
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