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Summary 
 
Of all renewable energy sources wind is the one that most has been focused. A lot of 
developments have taken place. Some of this developments are really surprising. E.g. the rise 
of Spain’s wind power from practically nothing in the beginning of the 1990s to the second 
country in the world when talking about installed wind power almost 10 years later. 
 
This essay will give a short overview about the actual state of wind power in Spain and how 
the fast expansion can be explained. It will also concentrate on a special province of Spain 
that is leading in terms of wind power. Again a short review on the development will be given 
but in addition also an deeper look into the local acceptance of wind power in this region.  
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1. Introduction 
 
By signing the Kyoto protocol in 1997, 160 states declared to reduce the emission of 
greenhouse gases at least 5% under the level of 1990 until the year 2012. The development of 
the German market of wind power is internationally considered as an ideal model for the 
change in energy policy that a lot of countries want to imitate. Considering the already 
installed wind power, Germany is leading before Spain and the USA. 
 
In 1990 Spain was emitting 75% less greenhouse gases than Germany thus being allowed to 
raise its emissions up to 15% until the period between 2008 and 2012. But a rising economy 
and thus the steadily rising energy demand leaded to greenhouse emissions at the end of 1999 
that were 20% higher and the emission of carbon dioxide related to energy production even 
raised to 25%. It’s obvious that Spain has to pull the emergency brake if it wants to achieve 
the environment protection goals it aimed. That’s why renewable energy forms should be and 
are a significant part of Spain’s contribution to climate protection. 
 
 
2. The wind power situation in Spain 
 
2.1 History and actual dates 
 
In 1979 the Spanish Ministry of Industry and Energy started a research and development 
program for the use of wind energy and its  conversion to electricity. The first step was the 
design and building of an experimental turbine of 100 kW at a wind speed of 12 m/s. It’s 
objective was to facilitate a project of wind turbines with a power output close to 1 MW. The 
first turbine had three blades made of fibreglass and polyester and a diameter of 20 meters. 
For its positioning, the Institute for Aerospace Technology (INTA) made a study examining 
curves of wind potentials all over Spain, so that the region of Tarifa was chosen because it has 
the most hours per year with steady wind and an annual mean wind intensity with more than 
500 W/m². As a consequence of this previous studies it was decided to build an 
experimentation plant in Punta de Tarifa (Cádiz) leading to the second phase of the project in 
1983, consisting of turbine tests. In 1992 14 projects were started with a total investion cost of 
40 million € and public funds of 10 million €. In 1996 the EU conceded subventions of 114 
million € to support the renewable energies. In this year there were 36 wind parks in Spain 
with a total power of 115 MW. In 1998 the Spanish wind energy sector gave jobs directly or 
indirectly to more than 4000 people in the sectors of promotion, implementation, fabrication, 
operation and maintenance of wind parks. 
 
At the end of 2001 the Spanish wind power installed 
reached 3337 MW positioning Spain as the second 
country in Europe (behind Germany) and in third 
place in the world (behind Germany and USA) in 
terms of the amount of installed wind power. This 
meant that back in 2001 the emission of 6.12 million 
tons of carbon dioxide could be avoided. The 
produced energy was equivalent to 760000 tons of 
oil and provided energy for 1.7 million families. By 
now Spain has even surpassed the USA with an 
amount of 6374 MW installed wind power. 

 Country Installed MW
1. Germany 14609 
2. Spain 6374 
3. USA 6202 
4. Denmark 3114 
5. India 2120 
6. Netherlands 939 
7. Italy 904 
8. United 
Kingdom 

710 

Chart 1: World ranking 
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Until 2010 the actual National Energy Plan (PEN) envisions an amount of 9000 MW installed 
wind power. This goal is to be reached by building more onshore wind parks because the 
potential of offshore wind parks is limited by the big water depths in Spain. Nevertheless, 
there are two offshore projects planed near the coastal city of Cádiz. One of this projects is 
called “Cabo de Trafalgar” and the site is about 20 km off the Atlantic coast at Vejer de la 
Frontera and the area is about 60 km² big. Right now two different alternative are being 
tested; one with wind turbines with a nominal power of 2.5 MW and the other with 3.6 MW. 
But using wind turbines with a nominal power of 5 MW is still not excluded. The second 
project still has no name but it’s planned to install 100 wind turbines with a total nominal 
power of 200 MW. But first there is a pilot phase with 10 installed wind turbines. 
 
2.2 Reasons for Spain’s development 
 
Until 1994 the Spanish wind power sector was quite inactive and lacked ambitious goals. 
What demonstrates this very clearly is that the PEN approved in 1991 had the goal to install 
175 MW wind power until the end of the year 2000. But by the end of this year a total amount 
of 2502 MW was installed. Since 1995 the wind power sector has been growing in a way that 
nobody could foresee. In the years 1996 and 1997 the installed wind power was duplicated 
and in the following two years it raised by more than 80%. As already pointed above, Spain is 
now the second country in the world when talking about installed windpower and it has 
ambitious goals. 
 
The most important factor that enabled this development of wind power in Spain is the 
legislative framework. Important steps were: 

• 1994: The Special Regime Decree guaranties the feeding-in of renewable energies 
into the national grid at prices that made wind parks viable projects. 

• 1997: The Electricity Sector Law ensures that renewable energy sources will 
receive 80-90% of the price paid by the end consumer. Electric power from 
renewable sources remain out of the auction system that conventional energy 
sources have to go through to fix the sale price of electricity in Spain. 

• 1997: Spain establishes as national goal renewable sources have to deliver 12% of 
the total amount of produced energy by 2010 in line with the requirements of the 
White Book approved by the EU in November 1997. 

• 1998: The Decree 2818 on electricity production from renewable sources 
established that all renewables would have priority access to the grid and prices for 
each were fixed with two alternatives. The first is a fixed price and the second is a 
variable price based on the pool, or auction system for electricity prices in Spain, 
to which a fixed bonus would be added to determine the final price level. 

 
 2002 2003 
 Fixed price 

(€cent/kWh) 
Bonus 
(€cent/kWh) 

Fixed price 
(€cent/kWh) 

Bonus 
(€cent/kWh)

Primary biomass 6.17 2.79 6.85 3.32 
Secondary biomass 5.96 2.58 6.05 2.51 
Wind power 6.28 2.90 6.21 2.66 
Hydro power 6.38 3.00 6.48 2.94 
Photovoltaic <5 kW 39.65 36.04 39.65 36.04 
Photovoltaic >5 kW 21.63 18.02 21.63 18.02 
Geothermic, waves and 
tides 

6.38 3.00 6.38 3.00 

Chart 2: fixed prices and bonuses for the years 2002 and 2003 
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The fact is that the already mentioned legislative framework and other reasons accelerated the 
positive development of wind energy in Spain. The other reasons are the good wind energy 
potential of many areas in Spain, the reduction of the costs of wind turbine manufacturing as a 
result of the high demand (most of the installed wind turbines in Spain are manufactured in 
Spain), improvements in turbine performance and  a reduction in the costs of loans. 
 
 
3. A closer look at Galicia 
 
3.1 The wind farms in Galicia 
 
Galicia situated at the 
North West of Spain, 
with a jagged coast of 
1.300 km is a windy 
region. The development 
of wind farms of certain 
significance started in 
1987, with the connexion 
to the national grid of the 
Parque Eólico de Estaca 
de Bares, made up of 
twelve 30 kW wind 
turbines. By the end of 
1989, two commercial 
100 and 200 kW rated 
power wind energy 
converters started 
running in Cabo Vilano. 

 

 
Since 1990, in a 
systematic way, a 
transnational project in 
the framework and supported with funds of the European Union’s Joule Programme was 
carried out in order to quantify those specific areas in the Galicia’s wind atlas that could 
present relevant features towards its energetic exploitation. 

Picture 1: Galicia 

 
Wind measuring campaigns, wind power assessments and specific site wind surveys were 
ongoing fostered by different companies in various areas of the Galician territory, to reach a 
good approach to the possibilities of large wind energy powered plants in a region that a 
priori had the best expectancies. 
 
In November 1993 an European meeting on wind energy took place in Santa Maria. This 
event stimulated existing Spanish projects and attracted foreign investors. At the beginning of 
1995, 33 Projects amounting to 850 MW were ready to go ahead, waiting for permits. This 
strong interest forced the Xunta de Galicia (the regional administration of Galicia) to enter in 
the process of organizing and planning. Historical wind data available on weather stations, 
airports and lighthouses were gathered, and some anemometric measuring stations were 
installed in order to evaluate local possibilities. 
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In 1995, Gestenga made a 
study called “Ordenamiento 
eólico de la Comunidad 
Autónoma de Galicia” which 
assessed a wind capacity of 
5.500 MW in Galicia. In this 
study it can be found the first 
map of the main wind areas 
taking into account the 
protection of the environment 
and the distance to the roads 
and to the National Grid. 

 "Gestión Energética de Galicia, S.A." (GESTENGA) was a 
limited company,  practically publicly funded, closely 
working as strategic organization within the frame of the 
“Consellería de Industria y Comercio de la Xunta de 
Galicia” (Industry and Trade Ministry of the Regional 
Government of Galicia), established as an engineering and 
consulting company, knowledgeable on the energy field. Its 
main objective was the cooperation with the regional 
government in the elaboration of energy programmes and 
the subsequent implementation and development of the 
politics in rational use of energy, innovative energy 
technologies and renewable energy sources. 

  
On July 6, 1995, the Xunta de Galicia issued the 205/1995 Decree to regulate the creation of 
wind farms in Galicia. In this decree was created the Strategic Wind Schedule (Plan Eólico 
Estratégico) which candidates to invest in wind farms have to present to the government. The 
Strategic Wind Schedule is an application file where they indicate the wind potential of the 
site they cover and the investments they plan to inject. It must include: 

• Areas where they wish investigate. 
• Investment in the wind farms. 
• Inversion in the Industrial Development Plan for fabrication of the wind farms 

components. 
• Jobs generated. 
• Number and inversion to contract with local enterprises or installed in Galicia. 

 
If the Strategic Wind Schedule is accepted by the Xunta de Galicia, the candidate or 
developer who had presented it, get a priority to invest and will have preference in the 
installation of the wind farms on this place. If the installation is of only one wind farm it is not 
necessary to present a Strategic Wind Schedule. In 1999, there were 16 Strategic Wind 
Schedules which had been accepted by the Xunta of Galicia, amounting to 3.179 MW 
distributed over 132 sites, near the 50% of the potential energy installed in Galicia. 
 
When the developer asks the concession for the installation of a particular wind farm in a 
determinated zone, he must present a new and more detailed project with an Environmental 
Impact Assessment. This E.I.A. must include the class of fauna living there, migrations, noise 
created, revegetation of the land, archaeological history and visual impact (simulating by 
computer the visual effect from different points once installed the wind farm and till where 
will be visible the rotating blades).  
 
Once evaluated and corrected the Project presented, the Xunta de Galicia obliges to present a 
Schedule for following and watching the work, including:  

• Different reports: at the beginning, every month and at the end of the installation 
of the wind farm. 

• Annual report (even the work concluded) of revegetation, noise and movement of 
birds. 

• Environmental report previous and after the leaving of the installation 
 
Right now there is a total amount of 1549 MW installed wind power in Galicia. This province 
is by far the one with the most installed wind power in Spain. Galicia is one of the regions in 
the world that best exploits wind resources and standing for itself it would be in 6th place 
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among the countries with most installed wind power. 25% of the wind energy produced in 
Spain is produced in Galicia. 
 
3.2 Local acceptance of wind energy in Galicia 
 
In spite of the apparently exemplary way wind energy developed in Galicia there’s a lot of 
opposition against wind power. Galicia is one of the most agricultural regions in Spain. Most 
of the hills and mountains were wind parks were build belonged to farmers that were taken by 
surprise with the spontaneous emersion of wind turbines. Of course they are getting a rental 
fee for their land but from one day to another the whole landscape around them changed. 
Because of the legislative framework that supports energy production from renewable sources 
the wind power operating companies are making a lot of money and specially the farmers are 
feeling betrayed. They don’t feel like they would be indemnified adequately. 
 
3.3 The wind park Sotavento 
 
3.3.1 General information 
 
Sotavento Galicia, S.A. was founded in 1997 as an 
experimental wind park promoted by the Xunta de Galicia. It’s 
objectives is to create a new concept of wind park installations. 
It coordinates private and public initiative in a project that 
mirrors the wind technologies used in Galicia. Part of this 
company are three public institutions and four private energy 
companies. 

 Picture 2: Sotavento 
wind park 

 
The objective of Sotavento is something besides just the 
commercial running of a wind park that couldn’t be achieved 
only by the private initiative: 

• To be a showcase of the different wind power technologies used in Galicia. 
• To be an information centre for renewable energy forms. 
• To be a centre for research and development. 

 
The technological diversity that can be found in this wind park makes it a perfect platform for 
investigation, education and diffusion of renewable energy. The park has 24 wind turbine with 
a rated power of 17.56 MW and a power output of approx. 38.5 GWh/a. This energy is 
enough to meet the needs of 12000 families, save 68000 equal tons of oil and prevents the 
emission of 36000 tons/a of carbon dioxide. The predominant wind come from SW and NE 
with an annual mean wind speed of 7,5 m/s. 
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3.3.2 Activities of Sotavento Galicia, S.A. 
 
To fulfil the goals Sotavento wants to achieve it uses different devices: 
 

Goals Ways to achieve them 
Be a showcase of the different wind power 
technologies used in Galicia. 

- the 24 installed wind turbines are also 
used all over wind parks in Galicia 

- every wind turbine is from a Spanish 
manufacturer 

- 21 of the installed wind turbines are 
state of the art commercial turbines 
(600 – 900 kW) 

- the other 3 wind turbines are 
prototypes (800, 1300 and 1320 kW) 

Be an information centre for renewable 
energy forms. 

- guided tours 
- schoolings about renewable energy 

sources 
- work shops for primary school grades 
- collaborations with universities 
- PR work 
- Further education courses  

Be a centre for research and development. - different state of the art wind turbines 
and prototypes at the same site 

- auditoriums, areas and garages for 
technical courses and other research 
and development work 

 
 
 
4. Conclusion 
 
As the example in Galicia showed it’s important to have good contact and above all early 
contact with every one that could be affected by planned wind parks. As positive the result of 
the wind power policy in Spain in general and in Galicia in special may seem it is very 
important to avoid situations like the actual one in Galicia. The directly affected people 
should be contacted at an very early state of the planning phase and above all be well 
informed. 
 
I think projects like the Sotavento wind park are suitable ways to combine economical 
requirements of companies and the informational wishes of the affected people. The good 
feedback in Sotavento could be an incentive for similar projects in areas were the expansion 
of wind power isn’t at a such advanced level like in Galicia. But even in regions were wind 
power already advanced to a prevalent way of energy winning similar projects could help to 
improve the positive wind power enjoys right now generally. 
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