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ABSTRACT 

 

The biggest environmental challenge that has to be addressed is climate change. From 

an environmental perspective, the use of renewable energy and wind power 

deployment are a positive choice to curb it and also are promoted by many 

governments. General public usually expresses a positive attitude towards wind power, 

but sometimes local population reject wind power projects. In this project, interviews to 

key figures in the wind power sector were conducted to assess human perception and 

attitudes in Spain. For Sweden, data was obtained through a literature revision. The 

other parts of this project, which are wind energy status, history and future directions, 

legislation, and projects’ planning and permitting; were also analyzed and compared for 

both countries through a literature search. There is a great level of acceptance of wind 

power projects in both countries. Some impacts from wind power on humans are found: 

noise and shadows are the major impacts in Sweden, and visual impact in Spain. 

Several improvements to the approaches taken by these two countries have been 

proposed with the aim of promoting a further development of wind power. 

Governmental incentives to the deployment of wind power and other renewable energy 

sources must be re-adopted in Spain, where procedures should be standardized and 

public participation promoted. In Sweden, changes either in the energy sources used to 

produce energy or in the system should be included. More efforts have to be done to 

protect the environment, so wind power development should be a major asset to 

achieve these objectives. 

 

Keywords: Wind power; renewable energy; planning and permit; Sweden; Spain; 

human attitudes; public opinion; production and incentives 
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1. BACKGROUND AND MOTIVATION  

 

According to latest data available, Spain is the fourth country in the world regarding 

total cumulative installed capacity in wind power. At the beginning of 2014 total power 

amounted to 22959 MW. However, its new installed capacity has slowed down recently 

due to the economic factors and the cut of the subsidies given by the government 

(Asociación Empresarial Eólica, 2014). In contrast, Sweden had a total of 4470 MW 

installed at the end of 2013 but both its subsidies and assessment policies are in 

progress, the opposite situation to the Spanish case (Svensk Energi, 2014; Ruiz et al., 

2012). There are some differences among these two EU members regarding to the 

taxes and subsidies applied to wind power; as well as technical data some aspects of 

human perception and public opinion are likely differ from one country to the other 

(Swedish Environmental Protection Agency, 2008). Wind power does not produce 

emissions of greenhouse gases. Thus, its promotion can help to curb the biggest 

environmental issue, which is Climate Change (Woodard, 2007). That is the reason 

why it was found of special interest to compare the situation of wind power and human 

perception and attitude towards it between Spain and Sweden. By doing that, new 

strategies to encourage and further develop wind power deployment can be found. 

 

Wind power is a clean form of electricity generation and, thus, contributes to 

sustainable development and to reach the goals set up by the Kyoto Protocol. If we 

compare wind turbines to other electricity sources, they have a low environmental 

impact, but they emit noise and create reflexes and visual impact, which can disturb 

residents and that is an important disadvantage (Janssen et al., 2010). Wind power has 

high support by the general public, although not always by residents who have a wind 

turbine in their vicinity (Pedersen and Persson-Waye, 2007). 

 

This raises questions such as if residents are effectively protected against 

unacceptable levels of noise and whether effects from exposure to noise and shadows 

from wind mills’ operation influence the health of the residents. Some studies have 

been conducted to draw exposure-response relationships, while others have studied 

some possible impacts from wind mills to people living in their vicinity. However, not 

much information is issued in these fields, so it will be interesting to know all these 

aspects for the case of Sweden and Spain and being able to compare both scenarios. 

Of additional interest would be to review all data and assessments made about the 

situation of wind power market and its development, in order to get a clear picture of 

the factors and drivers in both countries. 
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2. INTRODUCTION 

 

Renewable energy comes usually from the sun and is not dependent on finite mineral 

resources. Moreover, it will not increase the carbon dioxide content of the atmosphere. 

There are different kinds of renewable energies; some are showed in Table 1. 

 

Table 1: Different kinds of renewable energy sources, own elaboration. 

Types of energy Definition Image 

 
 

SOLAR THERMAL 
POWER 

 
Solar energy is used to produce heat. It is 
mainly used to obtain hot water and to heat 
houses and swimming pools. 

 
 
 

PHOTOVOLTAIC 
SOLAR POWER 

 
Transforms directly the luminous radiation from 
the sun into electricity. Solar energy can also be 
focussed with mirrors to produce electricity in a 
concentrated solar energy plant.  

 
 

WIND POWER 

 
It is based on the use of the wind to generate 
electricity. 

 
 

GEOTHERMAL 
ENERGY 

 
It is the energy that comes from the interior of 
the Earth, which manifests itself as heat. 

 
 
 

TIDAL POWER AND 
WAVE ENERGY 

 
Oceans and seas are an inexhaustible resource. 
It consists in transforming sea energy into 
electrical power. 

 

 
BIOGAS 

Fuel gas composed mainly of methane and 
obtained by anaerobic digestion of waste 
and/or organic subproducts. It is used to 
produce heat and electricity.  

 

These renewable sources together with energy efficiency add little or no additional 

pollution, ensuring the quality of water, air, and ecosystems for future generations. In 

addition to these advantages, there are socio-economic benefits as they will open a 

new educational and professional field. They are currently working in this sector 6.5 

million people worldwide (Sustainable Business, 2014). 
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Wind power is one of the most important forms of renewable energy, contributing to the 

decline of CO2 emissions and also to sustainable development. However, wind mills 

can disturb and this can be a problem when considering implementing large-scale 

production (Ackerman and Söder, 2000). 

 

Global wind power installed at the end of 2013 reached 318 GW, an increase of 12.6% 

in one year and by 21% in the last five years. The European Union (117 GW), China 

(91 GW) and the United States (61 GW) account for 85% of the current cumulative 

capacity. But the development of wind power in China, compared to those in Europe 

and US, has been done in recent times. According to available data from 2006, the 

European Union and the United States of America accounted together for ca. 80% of 

cumulative capacity, while China only for 3.5%. However, from 2008 to 2013, the 

average growth of wind power capacity in this Asian country was of about 53%. At the 

same time, lower growth percentages were reported for the EU and US (Global Wind 

Energy Council, 2014). 

 

Some of the new turbines are being placed off shore, but the development on land is 

expected to continue as the building costs are lower. That is the reason why, inevitably, 

turbines are sometimes erected close to sparse houses or farms, and they have 

already been located near densely populated areas as well (Pedersen and Persson-

Waye, 2004). Studies on public attitudes show that they favour the development of 

wind power (Devine-Wright, 2005), but residents often show resistance to wind mills 

implementing in their neighbourhoods or areas where they spent some time in their 

daily life (Wolsink, 2007). People has fear of the risk of being annoyed by noise, 

shadow and light and flicker that are likely to happen after the wind mills are built 

(Pedersen et al., 2007). 

 

Studies realized by conducting interviews and registering complaints to local 

environmental and health authorities, have shown that the main disturbances coming 

from wind turbines are due to noise, shadows, flickering lights, reflections from rotor 

blades and visual impact (Pedersen, 2003; Pedersen and Persson-Waye, 2004). 

 

3. AIM OF THE STUDY  

 

The purpose of this master’s thesis was to analyze the situation of wind power and 

human perception and attitude towards it, both in Spain and in Sweden in order to find 

possibilities of a further development of wind power with the aim of helping the 
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environment. Both countries have been examined and the different facts found have 

also been compared. A comparison between the two situations has been carried out, 

where parameters such as the energy production, installed power, legal aspects and 

economic effects of wind power implementation and development have been analyzed. 

Human perception and attitude towards wind power has been examined in Sweden 

and Spain, and both scenarios have been compared. Several aspects as how people 

see wind power, their reactions and the attitudes towards it have been included. 

 

3.1. RESEARCH QUESTIONS 

 

The general aim of the study was to describe and compare the human perception and 

attitude towards the development of wind power among two different social and 

economical environments (Sweden and Spain). At the same time, knowledge about the 

current state of implementation of wind power in each country was a complimentary 

aim at the same level of the first one stated. 

 

Regarding the specific objectives, they were to study and discuss both general public 

attitude and wind power’s impact on people living near to the turbines. 

 

The research questions of this project were: 

 

 How wind power development is perceived and how people react to it? Is the 

answer to that different in Sweden and Spain? 

 

  What is the situation of wind energy and which prospective direction will be 

taken in each case? What can be done to improve the situation? 

 

 What are the differences between the two countries and what could be the 

possible reasons for this? 

 

4. METHOD 

 

A literature search has been carried out in order to find scientific articles and reviews, 

reports, studies and other relevant publications as a basis and for the development of 

the present master’s thesis. Data regarding the extent and situation of wind energy in 

each country was searched, i.e. installed power, legislation, historical evolution, energy 

market, patterns and growth predictions, among others. Existing literature has been 
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analyzed to assess human perception and attitude towards wind power both in Sweden 

and Spain and the two realities found have been compared. The ISI Web of Science 

and Compendex databases were used, and a revision of the literature cited in the 

collected articles was also performed, in order to avoid a possible loss of information. 

Four different searches were done. On the first one, the following search terms 

combinations were used: (wind power Sweden) OR (wind energy Sweden). On the 

second search it was (wind power Spain) OR (wind energy Spain). On the third search, 

the searching terms used were different: (wind power situation) OR (wind energy 

situation) refining the results to Sweden and Spain. The last search was done with 

(wind power attitude*) OR (wind power annoyance*) OR (wind power human impact*) 

OR (wind power human effect*). 

 

For both the assessment and analysis of the effects that wind farms have to residents 

in nearby areas and general social attitude towards wind power development in Spain, 

data collection took place. To know which problems and people’s reactions could arise 

from the huge development of wind power plants, interviews of relevant decision 

makers and government people were conducted. 

 

4.1. METHOD DESCRIPTION OF THE INTERVIEWS  

 

For the preparation of this guide for the interview process several literature publications 

had been retrieved and relevant information and tips or indications to success in the 

interviews process had been used. This question guide is structured in the different 

sections, as follows: 

 

AIM OF THE QUALITATIVE STUDY 

Although many scientific articles and reports were analyzed to assess human 

perception and attitude towards wind power in Sweden, there was not enough 

information from Spain on these topics. Therefore, the aim of this qualitative study was 

to give consistent data to be able to examine and discuss public attitudes regarding to 

wind power and renewable energy in Spain, as opinion and acceptance will vary 

depending on the country (Wizelius, 2007). Like this, the additional information 

acquired has been analyzed together with the results from the literature review. 

 

The purpose of the interviews was to find out how wind power development is 

perceived and how people react to it, the main complaints of Spanish people about this 

topic and the general public attitudes regarding both this form of renewable energy and 
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infrastructures constructed to their development (wind turbines and anything related 

e.g. power lines to connect the wind farms to the main electrical grid).  

In addition to this, deeper knowledge and understanding about the permit and planning 

process in Spain was likely to be acquired through posing questions on this area. The 

objective was to get an indication of how people feel and react when these processes 

are carried out. 

 

TYPE AND FORMAT OF THE INTERVIEW 

Interviewing was employed as a data generation method in this study (Chenail, 2009). 

The interviews were composed of a common set of questions for each of the 

interviewees. However, if relevant topics appeared from an interview, a question of this 

topic was added to the structured set of questions and therefore asked in the following 

interviews (Cohen et al., 2007). 

 

The method of interviewing was semi-structured, in order to ensure a broad 

atmosphere which might open new horizons and possibilities for the research 

(Creswell, 2003). Questions were designed and formulated with the aim of responding 

to the research questions of the master’s thesis although the interviewees will be able 

to answer the questions freely and in the way they prefer, that is, answering to what is 

exactly stated but without being influenced by the question or the interviewer (Bryman, 

2008; Creswell, 2007). At the same time, bringing up side-subjects were encouraged 

(Creswell, 2003). 

 

The interviews took about 20 minutes and were done either face to face, by phone or 

by e-mail. They were recorded in the cases where the respondents gave the 

permission to do it. The questions were done either in Catalan or in Spanish and after 

the end of the interview the relevant subjects were translated to English in order to add 

them to the project work. 

 

PARTICIPANTS 

In order to know the social attitude towards this clean energy form, and which problems 

and people’s reactions could arise from the huge development of wind power plants, 

interviews to developers, relevant decision makers, neighbourhood representatives, 

academic experts, and government figures were conducted. Most of the respondents 

asked not to make public their name and/or their company’s name. The details of the 

interviewees are summarized in Table 2. 
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Table 2: Details of the participants to the interviews 

Interviewees 

Case of study Position Title of 
interviewee 

Number of 
respondent 

Public opinion President of a federation of 
neighbours 

Neighbourhood 
representative 

Interviewee 
#1 

University 
education field 

Professor of Regional Planning Academic 1 Interviewee 
#2 

Professor of Environmental 
Impact Assessment 

Academic 2 Interviewee 
#5 

Developer 
companies 

Environmental and health and 
safety head supervisor from 

developer company 1 

Project manager 1 Interviewee 
#6 

Project manager from 
developer company 2 

Project manager 2 Interviewee 
#8 

Regional 
government 

Project manager in the Bureau 
of Environmental Management, 

Ministry of Environment of 
Catalonia 

Wind power 
projects’ 

administrator 1 

Interviewee 
#3 

Manager of the Bureau of 
Environmental Impact 

Assessment of wind power 
projects, Ministry of 

Environment of Catalonia 

Wind power 
projects’ 

administrator 2 

Interviewee 
#4 

Provincial county board 
technician 

Wind power 
projects’ 

administrator 3 

Interviewee 
#9 

Local 
governments 

Environmental inspector of 
municipality 1 

Municipal 
environmental 

planner 1 

Interviewee 
#7 

Environmental inspector of 
municipality 2 

Municipal 
environmental 

planner 2 

Interviewee 
#10 

 

QUESTION TOPICS AND WORDING 

The sequence of questions was made with the purpose of getting the respondents 

involved in the interview as soon as possible and to encourage them to express their 

opinions and ideas (Turner, 2010). Questions were focused on human attitudes 

towards wind power, covering the following topics within: public opinion, national 

situation of wind power and planning process. 

 

The first research topic is about general social perception of the impacts of wind power 

plants development in Spain because of the little knowledge existing. Regarding to the 

second topic, which is the general situation of wind power in Spain, some questions 

about specific issues have been designed in order to both assess current facts and 

explore future trends. The third field is on the planning process. The motivation for this 
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last research area implementation was to highlight how people can influence decision-

making through the planning procedures. 

 

Considering the justification of each of the questions chosen for the interview, it can be 

found in brackets right after the corresponding question. 

 

SEQUENCE OF QUESTIONS 

a) Public opinion 

1. What is for your organization or company the greatest impact of wind power 

projects on human health? 

(To distinguish among all the possible impacts which one tends to affect the most) 

2. Does your organisation actually agree with the installation of wind turbines in 

your territory? 

(To know public opinion related to NIMBY issues) 

3. Do you think people live close enough to notice wind turbines effects? If so, 

what are the main concerns of people affected by wind power deployment?  

(To study if there are people affecting living nearby in Spain, that is, to verify or reject 

the hypothesis stated about the differences between Sweden and Spain) 

4. In case some people are affected by wind turbines, do they show any feeling 

or take any strategies to avoid negative effects derived? Which ones? 

(To analyze if the impacts and people’s reactions are similar or different from those 

expressed or done by people from Sweden) 

5. Do people see wind power production as an impactless green alternative? Has 

this perception changed as the result of building wind power facilities closer to 

houses? If so, how has it changed? 

(To check if the perception is changing since some decades of wind farms 

development) 

6. Are there opposition groups to wind power? Do they have success with their 

demands? 

(To know public opinion and to understand opposition. Also to reach who is 

complaining) 

 

b) National situation of wind power 

7. How has the cut on public expenditures affected the encouragement of wind 

power projects among all the actors? Do you think other energy sources have 

become more profitable now? 
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(The motivation is to learn which the consequences of the economic crisis are in this 

sector and to see further development expectations). 

8. Do you actually think that the location for wind farms is correctly chosen 

taking into account regional planning? 

(To see if decision-makers take landscape planning and identities into consideration). 

 

c) Planning process 

9. How long it takes the public exposition process of a wind farm? What are the 

main arguments presented? 

(To assess how important is the public participation and how does it work). 

10. The opposition of local people against a wind power project has ever ended 

up with delay or stop of a project? 

(To see how powerful public opposition to wind power projects can be and if it is 

enough heard). 

11. If you were to decide about any changes in the wind power planning 

procedures, what would it be? 

(To identify any possible malfunction or complaints about the process in order to 

improve it). 

 

PREPARATION FOR THE INTERVIEW 

Interviews were done in suitable places making sure the interviewee was comfortable, 

preferably at their own places of work (McNamara, 2009). 

First of all, the purpose of the interview was explained to the interviewee and terms of 

confidentiality were addressed, emphasizing how their answers were going to be 

analyzed in the study. Then, the format of the interview was described: the kind of 

interview conducted and its nature was explained in a clear and concise way. 

Also, I told them how long the interview was going to take and indicate how to get in 

touch with me later in case they wanted to (McNamara, 2009; Turner, 2010). 

Finally, before starting with the interview, I asked them if they had any questions and 

asked for permission to record the interview (McNamara, 2009). 

 

INTERVIEW CONDUCTION 

At the implementation stage of the interview process the sequence of questions 

described above will be asked to the participants. Some tips from the literature review 

will be carried out at this point.  

First of all, one question will be asked at a time. Then, he interviewer will remain as 

neutral as possible, but responses will be encouraged with occasional nods of the head 
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or expressions like ‘uh huh’. Notes will be taken discretely in order not to appear as 

emotionally affected by any answer, and transition between major topics will be 

provided (Turner, 2010). 

 

AFTER FINISHING THE INTERVIEW 

When the interview was over, some things were done in order to ensure all the 

information needed was obtained and saved correctly. Firstly, I verified the correct 

working of the tape recorder during the interview. Later, I checked that all the notes 

taken were understandable and made sense and if any, scratchings or incorrect 

statements were rectified (McNamara, 2009). After that, all the observations made 

during the interview were noted in a table/grid made for this purpose. By doing this last 

step, when analyzing the results, it was easier to get the relevant information and also 

to take into consideration any particularity of each individual interview. 

 

ANALYSIS OF THE RESULTS 

With the aim to properly analyze data gathered during the interview process, the 

transcribed material from each interview was coded by the topics chosen (Cohen, 

2007). Important concepts and statements were identified and classified and thus they 

were described and studied at the corresponding section. 

 

The relevant information got from the interviews was transcribed by written 

compressed sentences, and fully assessed. That is, only those relevant parts for the 

project were stressed at the report in form of compressed sentences, being enclosed to 

the thesis as a part of the annexes. 

 

5. RESULTS 

 

The situation of wind power and human perception and attitude towards it is composed 

by two main parts. The first one corresponds to the section 5.1 The situation of wind 

power in Sweden and aims to review all available data to gain knowledge about the 

current state of development of wind energy in Sweden, and to get a deeper 

understanding of people’s opinion and how they perceive and are affected by wind 

turbines in their living environment. The second part, that is 5.2 The situation of wind 

power in Spain, has the same goals and it is structured in the same way as the first 

part. Both are divided in different sections according to the results found. 
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5.1. THE SITUATION OF WIND POWER IN SWEDEN 

 

5.1.1. HISTORY OF WIND POWER 

 

The oil crisis in the 1970s led Sweden to look for new energy sources. After some 

research and wind prospecting, in 1977 a trial project was set on the coast of Uppland. 

Contrary to the expectations, the wind conditions of the location chose to build this 

small 65 kW research plant by SAAB were much less favourable to wind energy than 

predicted (see Figure 1). In the 1980s, the growing environmental concerns highlighted 

once again the idea of doing more 

economical investments in wind power. 

As a result of this evident increasing 

interest in renewable promotion and 

development, two wind power projects 

were initiated: a wind power plant of 2 

MW up-wind in Gotland by Vattenfall 

and other of 3 MW down-wind in 

Maglarp (Skåne) constructed by 

Sydkraft. These locations were chosen 

due to their position along the coasts 

and the existing wind resources. They were a success in technical and produced 

electricity for many years, but not in economics as they were very expensive (Fjaestad, 

2013). 

 

The first commercial wind power projects started in the 1980s and more growth 

occurred in the 1990s. However, the significant expansion of wind farms in Sweden 

occurred in the 2000s. Compared to other EU countries, wind power development was 

happening more slowly, even with a good wind power potential and great wind 

resources mainly in the coasts. That was because energy consumption was stable 

along the years and enough amount was produced by nuclear power plants. However, 

a program of tradable green certificates was implemented by the government in 2003. 

With this schema energy prices increased and renewable energy producers received 

economic incentives for green energy developments, as they were paid by megawatt 

hours produced (Bergek and Jacobsson, 2010).  

 

Figure 1: Size evolution of wind turbines over time. 
Source: European Wind Energy Association, 2010. 
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Figure 2: Evolution of installed wind power capacity in Sweden (MW) in 1998-2007. Source: Created by 
the author with data from International Energy Agency, 2011. 

 

In addition to this system, other factors such as technical improvements on turbines, 

the evidence of climate change, and higher electricity prices made wind power 

investments more suitable for deployment. Hence, all this incentives resulted in a 

steady increase in installed capacity from 304 MW in 2003 to 788 MW in 2007 as it can 

be seen in the graph above (Figure 2). 

  

5.1.2. ENERGY PRODUCTION AND POTENTIAL 

 

In recent years Swedish wind power energy production has experienced a significant 

increase. From 2009, several important projects almost quadrupled the energy 

production from wind power (Table 3), which was of about 2 TWh in 2008 and reached 

7 TWh at the end of 2012 (Svensk Energi, 2014). 

 

Table 3: Electricity produced yearly from wind power, 2008-2012. Source: Created by the author 
with data gathered from Svensk Energi, 2014. 

Year 2008 2009 2010 2011 2012 

Annual production (in TWh) 2 2.5 3.5 6.1 7 
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Regarding the cumulative installed capacity of wind power at the same period, there 

were 1021 MW in 2008, 1448 MW in 2009, 2163 MW in 2010, 2899 MW in 2011, and 

3745 in 2012 (Svensk Energi, 2012; Ackermann, 2012). Latest available data indicate 

that Sweden had 4470 MW of installed capacity by the end of 2013 (Global Wind 

Energy Council, 2013). Figure 3 shows the cumulative installed capacity in recent 

years. 

 

 

Figure 3: Installed wind power capacity in Sweden in MW from 2008 to 2013. Source: Own elaboration 
with data extracted from Svensk Energi, 2014. 

 

There are about 2800 wind power plants in Sweden (Svensk Energi, 2012), which 

represents 0.006 wind power plants per square kilometre (in average, taking the entire 

area of Sweden, 449,964 km2) and 0.01 MW/km2. 

 

As we can see in Figure 4, most of the wind farms built are located in the south of the 

country, as southern territories are more densely populated than the north. However, at 

the present time the majority of the big wind power projects are being constructed in 

the northern parts of Sweden (Sveca and Söder, 2003). The reason why developers 

tend to build largest wind farms in the north is likely to be the fact that it is really 

scarcely populated. Therefore, it is easy as deployments won’t conflict with the 

inhabitants (Kranz and Picot, 2011). 

 

In addition, Sweden has considerable wind power potential. In order to fulfil the EU 

energy target set up by the EU an ambitious planning frame was created. Nowadays, 
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the majority of the steps have already been done. Even so, there is great growth 

potential as many wind resources can be still be exploited (Swedish Energy Agency, 

2011). 

 

5.1.3. LEGAL ASPECTS AND INCENTIVES TO WIND POWER 

 

The governmental strategy to develop wind power in Sweden is highly related to the 

local policy but also to directives 

coming from the European Union as it 

is one of their members. Directives are 

usually used as guidelines for national 

policies, that is, legislation made by 

Swedish government pursue to 

accomplish the objectives set by the 

EU or to implement them and go 

further on. The European Union 

adopted in 2008 a set of commitments 

regarding to the promotion of 

renewable energies. One of the goals 

is that in all member states a 20% of 

the energy consumed in 2020 will 

come from a renewable source 

(European Commission, 2014). Other 

complementary targets to the 20% of 

renewable energy by 2020 are 10% of 

renewable energy in the transport 

sector, a reduction by 20% in greenhouse gas emissions from 1990 levels and 20% 

improvement in energy efficiency. These goals are for the entire EU, and every country 

has an individualized target (European Commission, 2008). Sweden has already 

fulfilled its engagement, that is, to supply 49% of its energy consumption from 

renewable energies. In 2012, energy coming from renewable sources accounted for 

51% in Sweden (Eurostat, 2014). Also, there are plans to make Sweden a carbon 

neutral country by 2050 (Ministry of the Environment of Sweden, 2013). 

 

Regarding the incentives, Sweden has a system of quota obligation with tradable green 

certificates with the aim of make wind power grow and acquire a cost-efficient 

production (Iuga, 2009). Although the majority of European countries use feed-in tariffs, 

Figure 4: Geographical dispersion of wind farms in 
Sweden (black: constructed, green: authorized, yellow: 
planified). Source: Svensk Energi, 2014 



The Situation of Wind Power and Human Perception and Attitude Towards it. A Comparison Between Sweden and Spain. 

Francesc Miret Redondo 
18 

the application of green certificates in Sweden has resulted in spreading and 

developing wind energy (Bergek and Jacobsson, 2010). This energy scheme has 

worked well, but a disadvantage is that this system does not induce to technological 

change and does not help to keep down the price consumers pay for the energy 

(Jacobsson et al., 2009). These tradable green certificates are within the electricity 

certificate system introduced in 2003, which aim was to support the spread of electricity 

generation from renewables. In 2010 the parliament decided to extend this system until 

2035 in order to achieve a more sustainable energy system (Nordvind, 2011). 

Furthermore, Sweden has tax incentives to promote green electricity: when the 

electricity produced comes from renewable energy sources it has an exemption on the 

payments of excise duties (Cansino et al., 2010). 

 

Apart from the electricity certificates, there are other national incentive programs 

launched by the Swedish Energy Agency: the program to support technical 

development, the areas of national interest, the network for wind utilization and the 

Vindlov website program (International Energy Agency Wind, 2012). 

 

5.1.4. PLANNING AND PERMIT PROCESS 

 

The planning of wind power development in Sweden has different levels, there are 

different administrations in charge of the diverse procedures (Nordvind, 2011). The 

main regulators of the planning and building of a wind farm are the Planning and 

Building Act and the Environmental Code. The first one controls land use and 

deployments both onshore and offshore. The second law regulates land, water and 

nature management as well as human health aspects. These legislation instruments 

were amended in 2009 in order to let wind power to develop in a greater extent 

(Swedish National Board of Housing, Building and Planning, 2013). 

 

The planning process at the project level is composed of different stages and it is done 

by the wind power developer companies. One of the most important parts is the 

appliance for the construction and exploitation permit. Before the law amendment 

already commented, the developer needed to obtain both an environmental permission 

from the County Administrative Board or Environmental Court and a building permit 

given by the municipality (and regulated by the Environmental Code). At present, the 

building permit is required by the Planning and Building Act (Pettersson et al., 2010). 
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Regarding authorization criteria from the County Administrative Boards they are 

differences depending on height and 

number of turbines. Wind farms with 

less than 7 turbines only need an 

Environmental Permit which is 

handled by the municipality. The 

Building Permit is not required 

anymore as the project is subject to 

authorization under the 

Environmental Code. However, the 

municipality has a veto right 

(Kommunalt veto) to reject permits 

to wind energy plans which 

contradict the municipality’s 

development policies. Wind farms 

with 7 or more turbines are 

authorized by the county and need 

to look at the Environmental Code. 

For small wind turbines of less than 

50 m, the Planning and Building Act has to be looked (Halmstad municipality, 2009). 

 

As far as the planning procedures handled by the local administrations every 

municipality in Sweden must prepare Master Plan where the uses of water and land 

areas in the municipality territory are defined. It has no binding effect and it tends to 

envisage for about 10 years. In addition to it a Wind Power Master Plan can be 

prepared as an additional part of this tool of local governance with the aim of 

establishing suitable places for wind power development. This plan has to define both 

areas of national interest for wind power development and those zones with conflicting 

interests. It should include technical data and measurements, if there are restrictions to 

the erection of wind turbines, and show these areas and justify why they are not 

suitable for wind power deployment (Pettersson et al., 2010; Swedish National Board of 

Housing and Planning, 2013). 

 

 

 

 

 

Figure 5: Distribution of wind resources in Sweden 
(average wind speed at 90 m in 2011). Source: Own 
elaboration through Windmap, 2014. 
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5.1.5. ECONOMICAL INFLUENCE ON REGIONS AND LANDOWNERS 

 

Wind power development triggers a related economic impact both on humans and 

human activities. The establishment of wind farms has some effects on employment 

and on other industries or sectors of the economy like recreation or tourism. 

 

First of all, regarding the effects of wind power projects on employment, we should note 

that wind power establishments compete for public resources together with other 

industries. Also, the labour force is distributed between activities according to how 

profitable they are. Local or regional employment is created both in the construction 

phase and the operation phase of a wind power project. When building a wind farm 

jobs in installation and construction are created. Later, in the performance phase, 

administrative and technical staff is required to work. Although employment also occurs 

in the creation of the different parts of the wind mills, generally it is not by local or 

regional employees as the manufacturer industry is located far from the wind farms. At 

the same time, new jobs will be generated linked to the building and performance 

stages. On one hand, companies from the supply chain will therefore employ more 

workers, as economic growth will take place at this activity in the specific region 

because of the new wind farm installed. On the other hand, other economical sectors 

are likely to have profits or benefits due to the growth in consumption of goods and 

services. However, positive effects of wind power on employment will occur in different 

extent depending not only on the geographical boundaries but also on the project size 

(Swedish Environmental Protection Agency, 2013). 

 

An example about the employment effects at the regional level can be found at the 

document issued by Jämtland County in 2010. The study found that, in short term, a 

large investment in wind power would trigger a considerable positive impact on 

employment at the local level. The benefits of setting up a 48-wind-turbines wind park 

will be the creation of several temporary and permanent local jobs, the existence of a 

countryside subsidy, the compensations to businesses and landowners, and the 

employment growth in other activities (Norrbotten kommunförbundet, 2010). 

 

Concerning the effects of wind power deployment on other economic sectors, some 

studies have been analyzed. Wind power projects have impacts on tourism and 

recreation, herding, agriculture, forestry and land ownership. The economic impact of 

wind power development on touristic industry can be analyzed through some key 

aspects. In 2009, a study consisting of attitudes surveys examined how the 
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attractiveness of an area and the number of visitors that go is affected by wind power 

expansion, their willingness to pay and the time they remain in the area. It showed that 

effects differed from local, regional and national level as well as in short and long term. 

The results about how wind farms affect tourism in Jämtland County revealed that 

different perceptions were taking place. While visitors willing to find unspoiled nature 

and cultural sights rejected landscapes with wind turbines, those whose trip purpose 

was to do some exercise or sport tended to react more positively to wind power 

development. Also, summer-home owners and producers felt reduced negative effects 

from wind power. Bodén (2009) noted that consequences to tourism were difficult to set 

as landscape values are not easy to price and the level of acceptance will differ 

depending on the size and expansion of the wind farms (Bodén, 2009). Wind power 

can also interfere with grazing area, as well as agriculture and forestry, but more 

studies are needed to obtain a clear national scenario. 

 

There also occur certain effects of wind power on individuals and society, willingness to 

pay for renewable energy, for landscape impact and for offshore wind turbines has 

been reported. Also, wind power can have effect on property values. However, no 

available studies from this field in Sweden were found  (Ek, 2006). 

 

In addition, effects of wind power on landowners have been described. Wind turbines 

can be owned by external companies or by the local community. In the latter case, 

more local jobs can be created and regional benefits can increase as revenues lie to 

these businesses on the area. The Federation of Swedish farmers expresses that 

when wind farms are locally-owned rural economy is benefited (Federation of Swedish 

Farmers, 2014). 

 

Finally, compensation mechanisms are another economical effect on regions and 

landowners. Some studies performed in the US showed that compensation for wind 

power establishment would help to achieve local acceptance. They act as financial 

incentives to local community in connection to the establishment of wind farms in their 

territory. Added to these compensations, to the job creation, to the growth in economic 

revenues and positive effects to other locally-based industries, if wind turbines are 

owned by landowners, the economical influence will be much greater. 
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5.1.6. FUTURE PLANS 

 

As mentioned before, from the beginning of 2009 wind energy production experienced 

an important growth. Although Sweden is still far from leader countries such as 

Germany, Spain and Denmark, it is heading the sector of offshore wind farms (Global 

Wind Energy Council, 2014). The best example on this field is the Lillgrund offshore 

wind farm, which is a project devised by Vattenfall in 2007. It consists of 48 turbines 

placed 10 km away from the coast of Skåne and with a capacity of 110 MW it is the 

largest offshore wind farm in Sweden (Vattenfall, 2012). 

 

Sweden has already fulfilled its EU 2020 engagement, but there are other 

commitments still to be accomplished, like the goal for 2050 about becoming a carbon 

neutral country. At present Sweden continues its increase in wind power deployment 

and an example of this trend is the Markbygden wind farm project. This is a big wind 

farm built in Piteå (northern Sweden) of about 450 km2 and 1101 wind turbines, with a 

total installed energy capacity of ca. 4 GW. If everything develops as expected, by its 

finalization in 2020 would be the largest wind farm in the EU (Ministry of the 

Environment of Sweden, 2010). 

 

5.1.7. HUMAN PERCEPTION AND ATTITUDE TOWARDS WIND POWER 

 

The perception and attitudes or reactions about wind power plants’ creation and 

development have multiple drivers and in this study for the situation in Sweden 

includes two parts: wind power’s impact on people living near to the turbines, and 

social attitude towards wind power. 

 

EXPOSURE AND EFFECTS ON PEOPLE LIVING NEARBY 

Wind power development and thus, the building process and operation of wind turbines 

result in some impacts received by the residents of the surrounding areas. The main 

impacts found are noise and shadows which, in turn, trigger some effects to the people 

in contact with these devices. 

 

- Noise exposure: noise is any kind of unwanted sound, and several types of it have 

been reported coming from wind mills’ performance. There are different sources and 

thus, different types of noise as well. When the rotor blades pass through the air sound 

from the turbulence created occurs, which is a pulsing “whoosh” (van der Berg, 2005). 

This sound is the main cause of noise pollution coming from wind turbines, but also 
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other sounds are emitted (Pedersen et al., 2007). Swishing, resounding, whistling, 

pulsating or throbbing, and scratching or squeaking, are the sound characteristics 

being reported the most as noise expressions by the residents (Pedersen and Persson-

Waye, 2004). 

 

In Sweden, the National Board of Housing set a benchmark used for wind noise at 

residences. These current guidelines are 40 dBA of noise coming from wind turbines in 

the dwelling with a wind speed of 8 m/s at 10 m height at the downwind. Depending on 

the environment, the background noise and/or wind mill’s noise components, the 

guideline value is set some units lower (Swedish National Board of Housing, Building 

and Planning, 2013). Regarding to noise inside home, the National Board on Health 

and Welfare established a limit of 30 dBA. If either indoor or outdoor noise has tonal 

components, the value for this scenario is 5 dBA units lower than the limit set for 

general noise. 

 

- Exposure to shadows: if a resident is affected by shadows from wind turbines’ 

operation will depend on location and distance from them. It can be disturbing and, as 

well as for exposure to noise, there is not a law for it, but a recommendation is 

commonly followed. The maximum disturbance time is 30 minutes a day, with eight 

hours per year in total (Swedish National Board of Housing, Building and Planning, 

2013). 

 

There are some effects derived from the exposure to noise and shadows from wind 

turbines, which are listed below: 

 

- Annoyance: this is the main effect described by the neighbours of wind farms. As it 

has been found in the analyzed studies (Pedersen and Persson-Waye, 2004; Pedersen 

and Persson-Waye, 2007; Pedersen et al,. 2009), where residents assess through 

surveys and questionnaires the level of disturbance suffered from noise sources for a 

specific period of time, annoyance is highly related to noise levels from wind power. It 

comes from the repeated sounds by the rotor blades movement. However, the level of 

noise disturbance or annoyance differs between different social groups and individual 

characteristics. People who directly benefit from wind power development report much 

lower annoyance, the same with residents who considered outdoors as out of their 

home, compared to those who feel the surrounding area as a part of their living 

environment, who felt more annoyed by noise and shadow exposure (Pedersen et al. 

2009). 
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Some other effects from exposure to wind turbines’ impacts can appear, such as sleep 

disorder or symptoms and diseases, but the studies done in this field have shown no 

clear relationship between wind turbine noises and sleep disorder or health effects. 

Nevertheless, for other noise sources such as roads and planes, this relationship has 

been found and assessed. For this reason, more studies should be carried on in order 

to give a clear picture of impacts from wind mills to humans. 

 

PERCEPTION, FEELINGS AND STRATEGIES TAKEN BY THE RESIDENTS 

The installed capacity of wind power in the world is steadily increasing and so the 

number of wind turbines constructed. Globally, there is a need to shift electricity 

production from fossil fuels to renewable energy in order to reduce pollution and carbon 

dioxide emissions. With current energy prices, wind energy from the onshore turbines 

is competitive. The turbines are often settled near to the electrical grid and close to 

roads to be cost-efficient. By this way, they are sometimes placed in inhabited areas 

and a rising number of population come in contact with wind mills, either with single 

turbines or larger wind farms (Pedersen, 2011). 

 

Some changes take place in the landscape and living environment. This led to different 

reactions and strategies from the residents such as positive reaction, adaptation or 

continued stress (Bell et al., 2001). People exposed to audible and visual stimuli from 

wind mills in their homes or gardens show different experiences and consequences 

from living close to a turbine (Pedersen, 2011). As a result from this exposure, some 

feelings and strategies are taken by the residents and are described in the following 

paragraphs (Pedersen and Persson-Waye, 2007; Pedersen et al., 2009; Pedersen, 

2011). 

 

Different perceptions and feelings coming from the exposure to wind turbines impacts 

also take place. Regarding to the perceptions, they can be divided in: 

 

- Outside of the own territory: that occurs to residents who perceive the exposures as 

done outside their territory. The feeling that exposures from wind turbines were of no 

concern (and thus, outside their territory) corresponded to people who see the 

countryside as a place for society development and technical and technology 

achievements. 

 

- Intrusion into privacy: Others instead, perceived their values as threatened by the 

impact of wind turbines. This fact led them to have feelings of intrusion to their privacy. 
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They perceived the wind mills as intruders and disturbed them into outdoors recreation 

areas or into their home. Also, this people often experienced feelings of lacking control, 

lacking influence, being subjected to injustice and not being believed. 

 

As a result of these feelings and perceptions, different strategies were taken by people 

living on the vicinity of wind turbines: 

 

- Coping and appraisal: Also known as ‘taking action strategies’, affected individuals 

(by noise, flickering light and rotor blade movement perception) adopted different 

strategies in their living environments such as moving to other rooms or places to avoid 

disturbance, making physical changes to their house or garden, taking legal actions or 

complaining to the local authorities. 

 

- Adaptation: Some residents try to ignore the effects of wind turbines and annoyance 

and others forget the irritation or anger they felt. In this group can be placed people that 

showed no reactions to audio and visual exposures and they had no particular feelings 

about the windmills. 

 

GENERAL PUBLIC ATTITUDE TOWARDS WIND POWER 

The majority of people support wind energy in Sweden, where a general positive 

attitude towards wind power is found. Nevertheless, in specific wind power projects 

people can be against them (Ek, 2005). In order to diminish people’s opposition to 

certain wind power projects, efforts have been put to make easier to participate in the 

decision-making and planning process in Sweden. Another option is that project 

developers offer to local population some incentives or the possibility of taking part into 

the project. By doing this, social conflicts that can result in delays in wind power 

deployment are avoided (Ek, 2005; Wolsink, 2007). 

 

In the study conducted by Ek (2005) 88 per cent of the respondents viewed wind power 

as an environmental-friendly energy source. Many of them perceived this energy as 

renewable and clean, but a majority considered negative effects coming from wind 

power such as visual impact on the landscape, disturbing noise pollution, and insecure 

electricity source. With the aim of increasing wind energy support both in general and 

to specific projects planned or constructed, some factors such as openness, clarity, 

respectfulness and dialogue have to occur in the participatory process (Lezaun and 

Soneryd, 2007). 
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This high general acceptance of wind power does not necessarily imply that residents 

would accept wind turbines in their immediate environment. A survey conducted in 

2000 showed that more than 73% of the interviewees accepted wind power both in 

general and in their own municipality. In a later survey also made by the SOM Institute 

86% of the respondents said that wind power should be further developed in Sweden 

(Wizelius, 2007). Therefore, we can clearly see that Swedish citizens largely accept the 

use of wind energy in their country, as it is also shown at the Eurobarometer about 

energy technologies done in 2007. According to this source, 74% of the people that 

had answered to the survey were in favour of the use of wind power as a source of 

energy (European Commission, 2007). In a later report, Swedish population appeared 

to consider green consumption as a significant aspect (European Commission, 2008). 

 

5.2. THE SITUATION OF WIND POWER IN SPAIN 

 

5.2.1. HISTORY OF WIND POWER 

 

Wind energy has been exploited since ancient times to propel boats powered by sails 

or to make operating the machinery of the wind mills through moving their blades. From 

early 20th century, energy is produced by wind 

turbines. Wind energy drives a propeller and 

through a mechanic system, gets rotate the rotor 

of a generator which produces electricity 

(Asociación Empresarial Eólica, 2014).  

The wind was traditionally used in Spain to grind 

grain and extract water from wells and sources 

from the subsoil. Still examples of this ancient 

usage can be found by the large windmills located 

around the provinces of Ciudad Real, Cuenca and 

Toledo (Castilla-La Mancha), and also some 

remaining ones to get water in some rural areas of 

Mallorca, in the Balearic Islands (Prados, 2010). 

The wind mills in Castilla-La Mancha, that are 

those that were already operating at the XVI 

century and appeared at the Spanish well-known 

novel ‘Don Quixote’, are therefore a national 

symbol and the greatest symbol of renewable energy sources usage (Ayuntamiento de 

Campo de Criptana, 2012). 

Figure 6: Historical windmill in Puerto 
Lápice (Ciudad Real). Source: Picture 
taken by the author 
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The new methods for exploiting wind speed as an energy resource are linked to 

technical and political tools. These technical instruments are whose permit to make an 

optimal usage of the air speed for the energy production. Regarding to the legal 

instruments, over the last decade important new regulations have been included in the 

legal framework for energy production and supply (Prados, 2010). 

 

The first wind turbines built for electricity generation in Spain were sited on the 1980s, 

which represented the birth of modern wind power in the country. The first commercial 

windmill put into operation in Catalonia was erected in Vilopriu (Girona) in 1984. Wind 

energy technologies have experienced a significant development (the first installed 

windmills generated ca.15 kW, while the newest account for a power of around 3 MW) 

and wind power plants have been hugely deployed until recent times (EolicCat, 2014). 

Modern wind power and renewable energies history in Spain can be divided into two 

periods: the renewable power boom, which took place from 1997 to 2006; and the 

cutbacks in state aid for renewable power, which started in 2007 (Prados, 2010). 

 

Figure 7: Evolution of installed wind power capacity in Spain (MW) in 1998-2007. Source: Own elaboration 
with data from Asociación Empresarial Eólica, 2014. 

 

5.2.2. ENERGY PRODUCTION AND POTENTIAL 

 

Both the power of the wind in extensive areas of the country and the number of sunlight 

hours per year, and also the wide expanses of territory that can be used to grow 
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energy crops, are the main resources of Spain (Prados, 2010). The potential of 

renewable energy in Spain is broad, and much superior to its domestic energy demand 

and existing fossil-based energy resources. It could even be said that green energies 

are the main energy asset of Spain (Montoya et al. 2014). 

 

In recent years Spanish wind power energy production has experienced a great 

growth. Many wind energy plants were constructed and the energy production from 

wind power increased from ca. about 32 TWh in 2008 to 48 TWh at the end of 2012 

(Montoya et al., 2014), as it is shown in Table 4.  

 

Table 4: Wind energy generated yearly in the period 2008-2012. Source: Own elaboration by data 
from Montoya et al., 2014. 

Year 2008 2009 2010 2011 2012 

Annual production (in TWh) 32.1 38.2 43.1 41.9 48.2 

 

Regarding the accumulated installed capacity of wind power at the same period, there 

were 16740 MW in 2008, 19149 MW in 2009, 20676 MW in 2010, 21730 MW in 2011, 

and 22783 MW in 2012 (Asociación Empresarial Eólica, 2013; Iglesias et al., 2011; 

Islam et al., 2013; Leung and Yang, 2012; Sahu et al., 2013). Latest available data 

indicate that Spain had 22959 MW of installed wind power capacity by the end of 2013 

(Asociación Empresarial Eólica, 2014). 
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Figure 8: Installed wind power capacity in Spain in MW from 2008 to 2013. Source: Made 
by the author with data extracted from the sources above indicated. 
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Figure 8 shows the development of installed wind power over the period 2008-2013. 

The figure highlights a clear linear increasing trend, as is also the case with energy 

generated by wind farms, which reached its peak in 2012 (Montoya et al., 2014). 

 

At the end of 2012 there were 20190 wind turbines in Spain (Asociación Empresarial 

Eólica, 2014), grouped among more than 930 wind farms (Wind Energy and Electric 

Vehicle Review, 2012). That is 0.04 wind turbines per square kilometre (in average, 

taking the entire area of Spain, 504,645 km2) and 0.046 MW/km2.The Castilla y León 

region has the highest installation of wind power, followed by Castilla-La Mancha and 

Galicia. The top ten autonomous communities of Spain in terms of installed wind power 

capacity are the three regions mentioned above plus Andalucía, Aragón, Comunitat 

Valenciana, Catalunya, Navarra, La Rioja and Asturias (Sahu et al., 2013). 

 

5.2.3. LEGAL ASPECTS AND INCENTIVES TO WIND POWER 

 

The Public Administration in Spain is structured in three levels: the national or central 

government, the regions or autonomous communities, and the local administration or 

municipalities. The state is in charge of both endorsing international and EU 

agreements and legislating for these to be put into effect. The regions or autonomous 

communities legislate on measures regulating the installation of renewable energy 

technologies and create their own land implementation models within this legislation. 

Hence, legal and planning aspects are bound by a broad framework of legislation and 

competences (Prados, 2010). 

 

The Renewable Energy Directive (Directive 2009/28/EC) set the energy targets for the 

entire EU and individually for each of its member states. The objective of Spain for 

2020 is a share of 20% of renewable energy in total energy consumption. To make the 

deployment of wind power farms to comply with the so-called directive a National 

Renewable Energy Action Plan was implemented for the period 2011-2020 (Ministry of 

Industry, Energy and Tourism of Spain, 2010). 

 

There has been planning and legislation on both of the areas already mentioned: the 

general circumstances about energy generation and regulation on a state or national 

level, and its application on a regional level through legislation set up by the 

Autonomous Communities governments. The regional policies for promoting renewable 

energies apply the regulations coming from the EU and Spain usually formulating 

regional energy plans. In addition, targets for energy promotion and locations on the 
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preferred sitting of installations are introduced (Ministry of Public Works and Transports 

of Andalusia, 2007) 

 

The energy system in Spain has prioritized the granting of direct aids for the production 

of renewable energies (Ruiz, 2003). Renewable sector was supported with a 

favourable funding scheme, which was interrupted in 2009 due to two reasons: the 

economic crisis and funding cutbacks for renewable energy installations, and goals 

regarding to renewable energy production were met. Up to this year, the installation of 

renewable energy plants was supported and promoted by a policy of incentives and 

inducements per kW/h applied to electricity companies (Prados, 2010). Also, some tax 

incentives to promote electricity from renewable sources were applied: a deduction in 

the taxable profit regarding to corporate tax, and tax incentives in property tax (Cansino 

et al., 2010). However, the situation has radically changed and currently there are not 

aids to the development of wind power or other renewable energy sources (Montoya et 

al., 2014). 

 

The system of incentives to wind power and other renewable energy sources adopted 

in Spain is the feed-in tariff. This system has been working since 1993, when it was 

introduced with the aim of generating significant development in renewable energy 

technologies, being mainly focused in solar and wind power (Photovoltaic Markets and 

Technology, 2014). With feed-in tariffs a set payment for every kW/h of energy 

produced by renewable projects was guaranteed and a secure environment is created 

for financers and developers as a known price is set for the different kinds of renewable 

energies. Furthermore, small as well as large developers have an assured market entry 

and a competitive purchase price for their products (Institute for Building Efficiency, 

2010). However, this scheme seems to be changed. Recently, the Ministry of Industry, 

Energy and Tourism has released a draft proposal for the parameters to estimate the 

profitability of renewable sources to be applied to all energy generators of this sector, 

eliminating the feed-in tariff scheme that was being applied up to date (CSP World, 

2014). 

 

5.2.4. PLANNING AND PERMIT PROCESS 

 

Regarding to the spatial planning procedures, each of the Autonomous Communities 

holds different competencies within the state. Many of them have a wide margin of self-

government and full competencies in the area of renewable energies and wind power, 

and others do not. For instance, Andalusia and Catalonia are two of the regions which 
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have full competencies in the areas of planning, installing and developing renewable 

energy sources. Some have passed laws including measures and tools to promote and 

regulate the installation of renewable energy plants and establish their models of 

territorial implementation (Prados, 2010). 

 

Several have created their own planning schemes or tools. An example can be found in 

Catalonia, where a map of the wind power areas has been created. Not only the wind 

farms already existing are reflected, but also the prospective wind power developments 

are indicated. However, the Catalan planning system has become tiger paper, as all 

the projects presented to the public competitions have been paralyzed as the public 

aids to renewable energies have disappeared (Monitoring of projects and territorial 

debates of Catalonia, 2013). Another example can be found in Andalusia, where 

diverse legal instruments have been added to the Spanish legal framework in order to 

set a model which authorises sitting and construction of renewable energy plants, plans 

a regional programme of incentives and addresses national measures on energy 

issues (Prados, 2010). 

 

 

 

 

Figure 9: Distribution of wind resources in Spain (average wind speed at 80m in 2009) Source: Map 
generation in Instituto para la diversificación y ahorro de la energía, 2014. 



The Situation of Wind Power and Human Perception and Attitude Towards it. A Comparison Between Sweden and Spain. 

Francesc Miret Redondo 
32 

Regarding the permit process, onshore wind power in Spain is placed within the 

competencies from the Autonomic Communities, and thereby they are the authorities 

must authorize the projects. Hence, there are 17 different procedures. There is a 

general procedure in common for all the regions but depending on the territory, some 

variations can be found. The Environmental Impact Assessment Act is the tool which 

regulates the entire administrative process of acceptance and permit of a wind farm 

proposal. It defines all the features that wind farms must include and all the applicable 

rules. Then, there are regional standards (RDL 1/2008). Considering offshore wind 

power, the territorial sea is of national competency and thus, the permit process 

corresponds to the Spanish government (Agencia Estatal Boletín Oficial del Estado, 

2014). However, the fact is that regional governments are undertaking certain 

formalities and plans.  

 

First of all, the regional government develops a wind power plan, that is, an industrial 

planning scheme where several characteristics such as the areas where wind farms 

can be installed, the number of megawatts and the electrical infrastructures that will be 

built to support wind energy deployment are indicated. This wind power plan has its 

own approval procedure that requires an assessment about plans and programs 

(Moreno, 2014). 

 

When the wind power plan is approved, a public competition is opened so that the 

companies interested will be able to present their projects for the allocation of the 

megawatts reflected on the plan. In order to take part in the public competition several 

requirements have to be fulfilled: a basic project of engineering, a study of wind speed 

and characteristics, and an environmental impact assessment have to be handed in 

(Ministry of Industry, Energy and Tourism of Spain, 2010).  

 

Then, the autonomous community resolves the public competition and processing 

begins. To obtain the authorization to build the wind farm the following permits are 

needed: the authorization from the regional ministry of industry, the municipal permits, 

the environmental impact assessment, and the heritage resolution (which is usually 

included in the EIA). The Environmental Impact Assessment process is encompassed 

within the installation authorization, so it is a binding but not independent process. This 

depends on the region and every system has their own stages (Moreno, 2014). 
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5.2.5. ECONOMICAL INFLUENCE ON REGIONS AND LANDOWNERS 

 

As we have already mentioned for the case of Sweden, the deployment and 

development of wind power facilities comes together with economical improvements, 

especially on employment. However, there are different factors and drivers that 

determine the economic success of wind power implementation in an area, such as the 

engagement of local community in the projects and the number and capacity of wind 

farms erected. 

 

One of the most important examples in Spain and probably the most well known can be 

found in La Muela, a village located in the Autonomous Community of Aragón. It is the 

most illustrative case about the economical and social improvements that wind power 

can trigger. 

 

This little town of 5000 inhabitants started to build wind turbines in the 80s, and since 

this time its population has been 

fivefold. This demographic “miracle” 

has been based on wind power, 

urban development and a large 

industrial state.It is significantly 

important that in a country with a 

26% of unemployment rate, huge 

economical development have 

occurred in La Muela although the 

economical crisis suffered. Spanish 

newspapers usually say that its 

inhabitants are rich thanks to the air. 

The municipality council pays for the 

school books and material, gives 

scholarships to young people in order 

to have free bachelors and masters, 

and pays half of the price of luxury 

trips to the Caribbean, among others. 

All these advantages are possible 

because of the 500 wind turbines 

performing in the municipality, which give more than €2000 per year each. Many 

infrastructures and facilities such as an auditorium, a kindergarten, a school, a bullring, 

Figure 10: Distribution of wind resources in Aragon 
(average wind speed at 80m in 2009) where it can be 
seen that La Muela (black point) is located in an area of 
significant wind resources. Source: IDAE, 2014. 
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a school canteen, three museums, a sports complex, a shopping mall and a bird park 

have been constructed. 

 

In addition to the wind power development, a huge industrial area has been built taking 

advantage of the short distance to the capital city of the region (Zaragoza) and the 

good connections of the area by roads and rails. This was one of the first municipalities 

where wind farms were installed and currently there are 371 wind turbines divided into 

14 areas which represent an installed power of 250.48 MW (Asociación Empresarial 

Eólica, 2014). However, all this development and economic growth abruptly stopped in 

2009 when the major of La Muela was arrested together with 19 more public 

employees due to the accusation of urban development corruption.  

 

Regarding to this specific case we can prove that by implementing the appropriate 

measures and managing the resources correctly, in addition to the generation of clean 

energy we can obtain an improvement of the economic situation of the region and other 

positive impacts as an increase of infrastructures and services and economic 

improvements of the landowners. 

 

Additionally to this positive impact on regions and landowners, if we take into 

consideration the whole country, it can be observed that the renewable energy sector 

has a highly significant effect on employment. In 2008, 75466 people were employed in 

this industry and more than 20000 are employed by the wind energy sector although 

this growth has been slowed down by the reduction of new installations mainly due to 

the cutback in government subsidies (Burgos-Payán et al., 2013; Asociación 

Empresarial Eólica, 2014). 

 

5.2.6. FUTURE PLANS 

 

As it has been analyzed in two previous chapters (5.2.1.History of wind power and 

5.2.2. Energy production and potential), wind power has been the fastest-growing form 

of green energy. Spanish wind energy not only has overcame many of the issues 

related with fossil fuels, but also has become both a viable alternative and a 

mainstream power generation form (Montoya et al., 2014). 

 

In compliance with the EU renewable energy target of the Renewable Energy Directive, 

Spanish government issued the National Renewable Energy Action Plan 2011-2020, 

which envisages defined specific numerical objectives with the aim of achieve the so-
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called EU 2020 target for Spain. According to this scheme, 38000 MW of wind energy 

must be installed by 2020 (Ministry of Industry, Energy and Tourism of Spain, 2010). 

The target for 2010 was 20155 MW (Real Decreto 661/2007).  

 

Although these significant objectives for the promotion of renewable energies in Spain 

were included in the Renewable Energy Plan for the period 2011-2020, it is uncertain if 

they will be met due to the consequences of the current economic crisis and the 

resulting cutbacks in the renewable energy installations’ funding (Ruiz et al., 2012; 

Prados, 2010). The target for 2010 was met on time, but is unclear how the situation 

will continue, as due to recent changes in legislation wind power profitability has 

experienced an important decrease (Burgos-Payán et al., 2013). 

 

5.2.7. HUMAN PERCEPTION AND ATTITUDE TOWARDS WIND POWER 

 

Wind power deployment in an area triggers some changes as new structures are built 

and, additionally to these changes on the territory, wind turbines’ operation result in 

some impacts. This happens even if inhabitants live far away from the wind farms 

(Álvarez-Farizo and Hanley, 2002). Windmills save carbon dioxide emissions and fossil 

fuel and energy imports, trigger some policy implications and several benefits, but also 

cause some effects (Ortega et al., 2013). 

 

Social acceptance is a very important requirement for the successful adoption of wind 

power, as well as for any other technology (Heras-Saizarbitoria et al., 2011). Spanish 

citizens largely accept the use of wind energy in their country. They also consider a 

very important topic to reduce energy consumption. More than 67% of the interviewees 

at the Eurobarometer were in favour to wind power and supported the installation of 

wind farms in their country. EU citizens were also highly positive about the use of wind 

energy as 71% supported the production of wind power. That showed a slightly higher 

acceptance than in Spain (European Commission, 2007). 

 

An example of general public acceptance can be found in solar power technology in 

Barcelona. There was a high acceptance of photovoltaic energy in the capital of 

Barcelona and the local government created and implemented the Solar Ordinance. 

The objective of this legal mechanism was to create law standards to make solar 

thermal installations as mandatory in the new buildings constructed in the city. Its 

introduction was largely successfully as since 2006 solar thermal installations become 

mandatory also all over Spain. The implementation process was also a success as 
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there were no conflicts and many different aspects were taken into consideration 

(Raven et al., 2009). A case-study about wind electricity in Maranchón (Castilla-La 

Mancha) showed favourable opinion towards wind power installation. Local population 

agreed with the building of a wind farm in the area and, although rejection from local 

environmental NGOs due to visual intrusion, impact on birds and noise emerged, the 

general public supported the changes. Once the wind farm was put into operation, 

people approve wind power. However, a part of the local public opinion considers that 

benefits should have been higher. They perceive that the town has not benefited much 

from such a large facility (del Río and Burguillo, 2009). In addition, the impacts 

produced from the wind farms modulate the opinion from the residents. The visual 

impact is an important factor, and the visibility of the source influences the noise 

annoyance from the wind farm (Bangjun and Guoqing, 2003). 

 

This general public acceptance can be also extended to regional politicians. Wind 

power and other renewable energy sources have been steadily promoted until recent 

times. However, it does not seem that the development of wind power is an important 

commitment to the citizens. The electoral programs of all the parties represented in the 

Parliament of Catalonia were revised for the regional elections of 2006, 2010 and 2012. 

Although some parties mentioned the need of deploying mainly wind or solar power in 

2006, and in the two last elections the need to introduce again public incentives to wind 

power installations was also expressed by some candidates, wind power promotion 

appeared not to be a major priority (Electoral programs of the different parties who 

participated in the Catalan regional elections in 2010 and 2012). However, the 

European Commission recently revealed that Spain total energy consumed from 

renewable sources was only by 14.3 %, thus the target of 20% for 2020 seems not to 

be affordable due to the current status of new wind power installations, as they have 

dropped (Diario El País, 2014). As a result of that, one of the candidates to the 

European Parliament promised to make renewable energy installations increase (Portal 

Informatiu 324, 2014). 

 

In addition to the findings obtained on the literature review, information was also 

obtained by the interviews. The results coming from the interviews are shown in the 

following paragraphs and summarized in Table 5. 

 

Question 1: 

According to the interviewees’ responses, the major impacts of wind power projects on 

humans in Spain are noise and visual impact. The impact cited the most in the first 
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question of the interviews was visual impact of the wind turbine which was cited by 5 of 

the 10 interviewees: neighbourhood representative, wind power projects administrator 

1, wind power projects administrator 2, academic 2 and wind power projects 

administrator 3. People are concerned and affected about the changes in the visual 

environment or in landscape perception, as the installation of wind turbines changes 

the way the landscape is perceived. Wind power projects’ administrators 1 and 2 

perceived wind power deployment as an agent damaging cultural landscape. Other 

impact related to visual impact was the warning light for aviation from wind turbines. It 

is required for aviation safety and occurs during the night. This was an issue that 

people from the surrounding areas was concerned about (wind power projects 

administrator 2). The other mentioned impact was noise, which was stated as an 

important factor affecting the population living in the towns close to the wind farms by 

the following respondents: neighbourhood representative, academic 2, project manager 

1 and wind power projects administrator 3. Municipal environmental planner 1 

answered to this question that ‘wind power does not have negative impacts on humans 

in Spain’, while academic 1 and municipal environmental planner 2 stressed the lack of 

knowledge about wind power impacts in Spain. Project manager 2 expressed a similar 

opinion to municipal environmental planner 1, although highlighting the different 

positive effects: ‘Socially, wind energy has created a large number of jobs in recent 

years, stimulating the economy, creating patents and consolidating Spain as a 

technological and economic role model. Locally, wind power creates jobs both during 

the construction and operation phases. These jobs can be direct or indirect and 

represent a positive impact in the area. Additionally, it promotes the economic 

independence of the country and directly affects to the power generation prices and to 

the consumers’ bill, lowering the final energy cost’.  

 

Question 2: 

The attitude expressed by the society towards wind power was also assessed in the 

interviews. One of the major topics covered was the acceptance of wind turbines’ 

installation in people’s territory, which was asked in question #2. All the respondents 

who answered (neighbourhood representative, academic 1, wind power projects 

administrator 1, 2 and 3, project manager 1 and 2, and municipal environmental 

planner 1 and 2) agreed to this possibility, which reveals the great level of acceptance 

of wind power in Spain. Wind power development was seen as an important and 

necessary pattern and people also stressed its advantages. Wind power projects 

administrator 1 stated that a decided commitment should be made in order to increase 

wind powers’ deployment in the country. Likewise, project manager 1 said that their 



The Situation of Wind Power and Human Perception and Attitude Towards it. A Comparison Between Sweden and Spain. 

Francesc Miret Redondo 
38 

organisation agreed with wind power installation on their territory as it has many 

advantages such as employment creation, increase of energetic independency, and 

that this energy does not produce greenhouse gases. Some of the individuals 

(municipal environmental planner 1 and project manager 2) totally agreed and 

presented arguments such as that wind power helps to rise environmental awareness 

and to save energy. It was also added that the installation of wind mills do not involve 

land degradation (municipal environmental planner 1). Others agreed with the 

statement if all the risks and impacts from wind turbines operation were studied and the 

results show that they would not produce impacts that would affect them (academic 1). 

However, some problems related to this fact were issued. On one hand, the territorial 

dispersion and location of the wind farms had to improve as it was seen as not 

sustainable (wind power projects administrator). On the other hand, the impact of wind 

power projects was relevant. Some of the interviewees (neighbourhood representative, 

wind power projects administrators 2 and 3) stressed that they should be located in 

appropriate areas enough away from inhabited zones and with a limited number of 

turbines installed. Also, a topic of special interest appeared: the need to produce 

electricity closer to the areas where it is consumed, which was mentioned by wind 

power projects administrator 2. Project manager 2 agreed with the installation of wind 

turbines but with some conditions: ‘Yes, provided that it does not conflict with 

environmental and other legal regulations, and it is governed by principles of 

optimization, profitability, minimal impact and technical excellence. At present, with the 

current legislation, these principles are not possible’. Municipal environmental planner 

2 added that political agreement should be guaranteed. 

 

Question 3: 

Other investigated topic was if people were living close enough to wind power plants to 

notice the effects of wind turbines in a significant extent. The neighbourhood 

representative, academic 1 and 2, wind power projects administrator 1, 2 and 3, project 

manager 1 and 2, and municipal environmental planner 1 agreed that wind farms are 

far away from human settlements in Spain. Municipal environmental planner 2 did not 

answer this question. According to wind power projects administrator 2 and academic 

2, people are not affected by noise pollution coming from the turbines’ performance, 

but some locals are concerned about the visual impact. Even by being far from the 

towns, wind farms are difficult to be totally hidden and they are facilities that can be 

easily noted (academic 2). Both the neighbourhood representative and the project 

manager 1, agree that wind farms have always been located in isolated areas. Project 

manager 1 said that recently the projects’ design is considering not only the towns 
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located in the area, but also isolated dwellings if existing. Locations that contribute to 

diminish the effects on humans are chosen (municipal environmental planner 1) so 

noise effects, electromagnetic fields and other impacts are only experienced when 

visiting the wind mills (wind power projects administrator 2). Nevertheless, air safety 

lighting during night time can be seen from zones located far away from the source. It 

was highlighted by wind power projects administrator 1 and project manager 8 that the 

proximity of human settlements is one of the criteria assessed to decide the location of 

a wind farm. This eliminates environmental externalities such as noise or disturbing 

light. Although it is almost impossible not to see a wind farm from any of the inhabited 

areas, the environmental impact assessments increasingly refine landscape criteria 

when organizing the siting of the wind farms, and this diminishes a lot its effects (wind 

power projects administrator 1). However, an important topic that emerged again was 

that not much information can be retrieved in this field as there is a problem of 

misinformation and lack of debate (academic 1). Also, it was said that wind power 

acceptance was even higher in regions were the inhabitants had benefited before from 

other power generation installations such as hydropower plants (municipal 

environmental planner 1). 

 

Question 4: 

Regarding feelings and strategies taken by the residents in Spain, people tend to 

coexist with wind power development. The main feeling noticed is acceptance, but 

there is also rejection. The most usual strategies taken by people who feel affected by 

wind power are the collection of signatures, submission of allegations to the process 

and claims to the local councils (wind power projects administrator 2, academic 2. 

There have been some forms of protest, but generally there are few complaints as the 

environmental impact assessments seem to refine impacts criteria and when a claim is 

received the incidence of the impact stated is checked (project manager 1 and 

municipal environmental planner 1). These two persons also argue that noise or visual 

impacts are not significant for people as they live far enough from wind farms and all 

the complaints are taken into consideration by the authorities and developers. Wind 

power projects administrator 1 pointed out that legislation provides public information 

procedures during the administrative approval of wind farms, and consultations to the 

concerned administrations and to interested public are envisaged within the 

environmental impact assessment procedures. Thus, people organized in associations 

usually get involved in the procedures so that their considerations are met. In general, 

acting is fairly individual but there are some organized collective responses as 

described above, as academic 1 summarizes. Both the neighbourhood representative 
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and the municipal environmental planner 2 did not answer this question as they stated 

anybody is affected by wind power in Spain. Project manager 2 explained that wind 

turbines’ noise during the night is prevented, while wind power projects administrator 3 

questions that people who complain are not really negatively affected by wind energy 

deployment. 

 

Question 5: 

In addition to these two impacts mentioned in the first question, two aspects must be 

taken into consideration. The first one is the vision of wind energy production and, the 

second one, if this opinion had changed as its development had increased. Wind power 

was described as a technology without negative impacts on humans in Spain by half of 

the interviewees, that is the neighbourhood representative, project managers 1 and 2, 

and municipal environmental planner 1 and 2. Neighbourhood representative gave a 

relevant statement: ‘Yes, because wind power do not produce any waste or residue 

and do not generate emissions. Although they are being located closer and there is a 

higher number, wind farms are still far from inhabited areas. Wind power impacts are 

not seen as a problem as they are far enough and promote economic growth of the 

area’. Wind energy was perceived positively by both municipal environmental planner 1 

and 2 as it is reflected in the response given by the first ‘Wind energy is perceived 

positively and seen as a source of benefits in our region’. Wind power is considered a 

good alternative to fossil fuels and it is widely supported as it is not pollutant. It is not 

seen as a zero-impact energy source but its impacts are believed much smaller than 

those from other sources according to wind power projects administrator 2. Academic 1 

stated that environmental awareness is increasing among Spanish society and people 

usually support renewable energy production. However, there are some concerns like 

the impact on the landscape (academic 2). Project manager 1 said that wind power is 

seen as a really beneficial sector although it is not widely known. In areas where wind 

farms are constructed people stress its benefits rather than highlighting its 

disadvantages. Some advantages are economic benefits, job creation, and the 

construction of roads and other infrastructures. In addition, a related improvement of 

life quality as a result of these tangible benefits was pointed out. However, not 

everybody see wind power as the best option. The positive perception about wind 

power development has slightly changed as new information is released and its 

development continues (academic 1). Both project manager 2 and wind power 

administrator 3 agreed that wind turbines are not close to houses and it affects very 

specific places. Wind power projects administrator 1 answered partially out of the topic, 

but made an interesting statement: ‘It is difficult to comment on people’s perception, 
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although I would say that, in general, everybody wants wind power but nobody wants it 

close’. 

 

Question 6: 

This question asked to the interviewees was if there are opposition groups to wind 

power in Spain and if they have success with their demands. Some of the respondents 

(neighbor representative, academic 1, wind power projects administrator 2, project 

manager 1, wind power projects administrator 3, and project manager 2) answered that 

there are groups of people opposed to wind power and wind power projects 

administrator 1 said that there aren’t organized opposition groups. Also, different 

opinions about their influence were reported. Wind power projects administrator 1 

highlighted that there are some organizations of locals created to safeguard landscape 

criteria when a wind power project is going to be executed. Academic 2 said that there 

are not groups aiming to stop wind power development in Spain: the existing groups 

identify the potential impacts from the projects and let them know to the authorities and 

project developers. On one hand, academic 1 answered that the influence of these 

groups is weak. On the other hand, other respondents as the wind power projects 

administrator 2, neighbourhood representative, academic 2, and project manager 1 and 

2, answered that their demands have been taken into consideration. A cited example 

was the creation of priority areas for wind power development by the government of 

Catalonia. Thus, the wind map of the region was created (wind power projects 

administrator 2). According to the wind power projects administrator 2, the 

neighbourhood representative, and project manager 1 and 2, the main complaints 

made by these groups are about the impacts on biodiversity and natural heritage. 

Municipal environmental planners 1 and 2 said that they did not know any case of 

opposition to a wind power project. The general picture of the situation is that there are 

not many opposition groups and that the demands done are studied and executed. 

Also, it seems that all these aspects are assessed during the planning process. 

 

Question 7: 

The interviews done showed two clear things. First of all, that the cut on public 

expenditures has affected wind power development in a very large extent. 

Neighbourhood representative, academic 2, wind power projects administrator 1, 2, 

and 3, project managers 1 and 2, and municipal environmental planner 1 and 2 stated 

that the cutback in the incentives seriously affected wind energy. The second issued 

idea was that, as a result of the first aspect mentioned, not many projects are currently 

being developed (wind power projects administrators 1 and 2, and project managers 1 
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and 2). The cancellation of the incentives to renewable energy has almost totally 

stopped wind turbines’ installation. Municipal environmental planner 1 and project 

manager 2 stressed that it is essential that grants to wind power are restored. 

Regarding the current situation of non-renewable energy sources both the 

neighbourhood representative and academic 2 thought that they are more profitable 

now. However, project manager 2 expressed the opposite opinion. A very strong 

opinion which, in turn, summarizes well the general perception of the implications 

coming from the current situation is the answer of project manager 1: ‘‘Wind energy 

has been a leading industry in our country, Spain exports wind turbines and technology 

worldwide. The economic sector of renewable energies has suffered deep cuts that not 

only discourage the installation of new wind farms, but also put the projects already 

existing in trouble. It is very serious that even retroactive effects have been included on 

the remuneration of these facilities. At present, wind energy industry in Spain is dead. I 

do not think that new wind farms will be installed in the next decade. This implies that 

all the associated industry will have to end up moving to more strategic locations for 

logistics and economics’. Finally, it has to be noted that municipal environmental 

planner declined to answer these question and academic 1 said that there is a 

permanent lack of information on this field in Spain. 

 

Question 8: 

Academic 1, wind power projects administrator 1, wind power projects administrator 2, 

project manager 2, municipal environmental planner 1, and wind power projects 

administrator 3 stated that the location for wind farms was not correctly chosen in 

Spain. Academic 2 and municipal environmental planner 2 did not give any answer to 

the question. Project manager 1 and municipal environmental planner 1 said that it was 

chosen in a correct way. Wind power location maps were mentioned by neighbourhood 

representative and wind power projects administrator 2. Wind power projects 

administrator 1 concluded that the location procedures have to been improved. 

 

Question 9: 

In this question both the knowledge about the public exposition process and the main 

arguments presented were assessed. The main conclusion found was that a large 

amount of the interviewees did not know in detail how this process worked. Academic 1 

and project manager 1 said that they did not know at all, while wind power projects 

administrator 3 stated that she knew partially its perfomance. In addition, wind power 

projects administrator 1 and municipal environmental planner 2 did not answer to this 

question. The main arguments presented in the process were related to impacts on 
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wildlife and landscape (municipal environmental planner 1, academic 2, wind power 

projects manager 2, and neighbourhood representative). Academic 2 said that ‘the 

majority of the allegations presented are related to the impacts to birds and on the 

landscape’. However, project manager 1 had a different perception as quoted: ‘The 

process of public exposition usually takes a month. The main arguments presented to 

the public exposition process of a wind farm are related to the roadmaking and the 

position of the turbines which particularly affect to any of the landowners’. Municipal 

environmental planner 1 also added additional electrical grid as an important claim 

presented. 

 

Question 10: 

There were a wide range of responses to this question. Wind power projects 

administrator 1, academic 2, municipal environmental planner 1, and municipal 

environmental planner 2 did not accepted to answer the question as they claimed not 

to have a good knowledge about this. Project manager 1 expressed that did not know 

any case of delay or stop of a wind energy project as a result of local opposition. 

Project manager 2 answered affirmatively, as well as wind power projects administrator 

2 and wind power projects administrator 3, who cited two examples of stop. Academic 

1 pointed out that this happened sometimes but it was not a general behavior. Finally, 

the neighbourhood representative noted that approval process was delayed in some 

cases were residents presented complaints due to the fact that other wind farms were 

already existing in the area. 

 

Question 11: 

Several changes in wind power system were suggested in the last question of the 

interview. Aside from the proposal to apply the extinct system of public aids (wind 

power projects administrator 1), the need to properly size the energy for future needs, 

to make public information more accessible and to reduce the complexity of all the 

process were mentioned by wind power projects administrator 2 and project manager 

1. Likewise, changes in the impact assessment and in the permits and allowances 

were claimed as essential by municipal environmental planner 1. Finally, another 

important issue noted by project manager 2 was that the coordination between the 

different administrations should be better. Neighbourhood representative wanted local 

governments to decide wind power development instead of regional government, while 

wind power projects administrator 1 called for the promotion of small privately-owned 

wind power plants. Academic 2 wanted administrations to make information more 

available, wind power projects administrator 3 expressed the need to improve the 
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communication between investors and landowners in order to achieve the projects’ 

acceptance, and municipal environmental planner did not answer. 

 

Table 5: Summary of the responses to the interviews. Source: own elaboration. Coding: 
Neighbourhood representative = N, Academic 1 / 2= A1 / A2, Project manager 1 / 2 = P1 / P2, Wind 
power projects’ administrator 1/ 2 / 3 = W1/ W2 / W3, Municipal environmental planner 1 / 2 = M1 / 

M2. For further description see Table 2. 

 
Question 
number 

Topic Main responses 

P
u

b
lic

 o
p

in
io

n
 

1 
Impacts of wind power 

projects on human health 

 
Visual impact (N, W1, W2, W3 and A2) 

Noise (N, A2, P1 and W3) 
No negative impacts (M1, P2) 
Lack of knowledge (A1, M2) 

2 
Agreement with the 

installation of wind turbines in 
own territory 

Acceptance (N, A1, W1, W2, W3, P1, P2, 
M1 and M2) 

No answer (A2) 

3 

People live close enough to 
notice effects? 

 

Wind farms far away from human 
settlements (N, A1, A2, W1, W2, W3, P1, 

P2, M1) 
No answer (M2) 

Main concerns of people 
affected 

Visual impact concern (W2 and A2) 
Specific locations (N, P1, M1) 

More considerations (P1 and W1) 
Effects when visiting wind farms (W2) 
Location: criteria assessment (W1 and 

P2) 
Lack of information (A1) 

4 
Wind turbines’ effects – 

feelings / strategies by people 
affected 

Feelings: mainly acceptance but also 
rejection (W1) 

Strategies taken: collection of 
signatures, allegations and claims (W2 

and A2) 
Few complaints (P1 and M1) 

Individual response (A1) 
People complaining not affected (W3) 
Nobody is affected by wind power (N 

and M2) 

5 Perception about wind power 

Wind power without negative impacts 
on humans (N, P1, P2, M1 and M2) 

More awareness and perception 
changes (A1) 

Concerns related: landscape impact (A2) 

6 Opposition to wind power 

There are opposition groups (N, A1, W2, 
W3, P1 and P2) 

No organized opposition groups (W1, 
A2) 

No answer (M1 and M2) 
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W
in

d
 p

o
w

e
r 

st
at

u
s 

7 

Effects of the cutbacks in 
renewable energy 

Largely negative effect to wind energy 
(N, A2, W1, W2, W3, P1, P2 and M1) 

Lack of information (A1) 

Profitability 
Non-renewable energies more 

profitable now (N, A2) 
No effect (P2) 

8 
Wind farms’ location suitability 

 

Location not correctly chosen (A1, W1, 
W2, W3, P2 and M1) 

Location correctly chosen (P1 and M1) 
No answer (A2 and M2) 

P
la

n
n

in
g 

p
ro

ce
ss

 

9 
Public exposition process and 

main claims presented 

Impacts on wildlife and landscape (M1, 
A2, W2 and N) 

Turbines’ position and roadmaking (P1) 
Additional electrical grid (M1) 

Partial or no knowledge (A1, P2 and W3) 
No answer (W1 and M2) 

10 
Delays and stop of wind power 

projects 

No delay/stop due to local opposition 
(P1) 

Delay/stop occurs (P2, W2 and W3) 
Delay/stop not a general behaviour (A1) 

Delay but not stop (N) 
Not enough knowledge (W1, A2, M1, 

and M2) 

11 
Changes in wind power 

planning procedures 

Incentives to renewable energies again 
(W1) 

Public information accessible (A2, W2 
and P1) 

Less process complexity (W2 and P1) 
Better coordination between 

administrations (P2) 
Decision-making by local government 

(N) 
Small private wind power plants (W1) 
Common permit activity & planning, 
commercial turbines in urban areas 

(M1) 
Improved communication landowner – 

investor (W3) 
No answer (M2) 

 

 

6. DISCUSSION 

 

6.1. DISCUSSION OF THE FINDINGS 

 

Windmills were historically used for different purposes both in Sweden and Spain. 

Research and prospecting about the use of wind energy to produce electricity started in 
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Sweden during 1970s. In Spain the first trial projects were constructed later, in the 

early 1980s. In Sweden, it was not until 1990s when an important number of 

commercial projects were put in operation. The reason for that was the surplus 

electricity from nuclear power plants constructed in the 1970s and 1980s, which make 

energy price to decrease. In the case of Spain, although the trial period started later, 

new energy sources had to be found due to the need of electricity, which increased 

steadily with ca. 3% every year (Fjaestad, 2013; Our finite world, 2011). The significant 

expansion of wind power facilities started around the 2000s in Sweden, while in Spain 

its development commenced in 1997. Comparing wind power deployment in both 

countries, in Sweden it took place more slowly than in Spain as the energy needs were 

really different: Sweden has enough energy for itself and also exports energy. In the 

southern country, the “wind power boom” lasted from 1997 to 2007, where the 

installation of new wind farms started to slow down due to the cutbacks in state 

incentives for renewable energies. In Sweden, a program of tradable green certificates 

was implemented in 2003 and this resulted in a sharp increase in installed capacity 

together with a deregulation of the electric market and an increase in energy cost. 

 

When analyzing wind power trends in recent years, we can see that both the energy 

production from wind power and the cumulative installed capacity of wind power have 

increased a lot in these two countries. However, the status is different as in Sweden 

the figures are much lower than in Spain. Annual production of electricity from wind 

power rose from about 2 TWh in 2008 to 7 TWh in early 2013 in Sweden, while in 

Spain was 32.1 TWh in 2008 and about 48 TWh in the beginning of 2013 (Svensk 

Energi, 2014; Montoya et al., 2014). The wind power cumulative installed capacity was 

1021 MW in Sweden and 16740 MW in Spain in 2008, while at the end of 2013 

Sweden had 4470 MW of installed capacity and Spain 22959 MW (Global Wind Energy 

Council, 2013; Asociación Empresarial Eólica, 2014). That difference can be 

understood as different patterns occurred. In Spain there was an industrial build up and 

population was steadily increasing. Therefore, energy consumption grew during these 

years faster than in Sweden. There was a growing energy demand in Spain and wind 

power was installed in a great extent. However, the situation has changed in the last 

years in Spain, where the installation of new wind turbines has decreased a lot due to 

the cut on public incentives to renewable energy sources (Prados, 2010). There has 

been an important slowdown and currently there are very few wind turbines built. In 

Sweden the situation is completely different, as the feed-in tariff system appears to 

have been working well and wind power deployment continues increasing. 
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Sweden has already fulfilled the EU renewable energy target of the Renewable Energy 

Directive for 2020, which indicates that the different renewable energy sources 

available are being promoted and implemented in a great extent. Regarding Spain, the 

commitment seems not to be fulfilled on time as legislation changes have reduced wind 

power profitability and not many new wind turbines are being installed as it has already 

been explained. Sweden currently supplies 51% of its energy supply from renewable 

energies whereas Spain is not even supplying 20% (Swedish Energy Agency, 2011; 

Burgos-Payán et al., 2013). In order to continue and improve the renewable energy 

sources growth, Sweden does not need more energy supply, but a possibility can be to 

close down nuclear plants and increase electric energy production from renewable. It 

could take Spain as an example to increase wind energy production. Meanwhile, Spain 

should re-implement incentives to renewable energy sources and study the way wind 

power deployment have occurred in Sweden. More efforts should be put in order to not 

only fulfil its EU engagements, but also make energy production greener and thus, 

combating climate change. It would be helpful for Spain to do like Sweden and set 

ambitious targets to reduce fossil fuel usage. 

 

Sweden has gone further than Spain in renewable energy targets and their objectives 

are more ambitious. EU must find its way to continue wind power development to turn 

the tide as in some cases wind energy deployment is slowing down. In the same way, 

future targets should be more ambitious and adequate tools must be set up in order to 

clearly increase the amount of energy produced from renewable sources. The Directive 

2009/28/EC has been the basis of the promotion of renewable energies and should be 

the beginning of a clear and powerful policy in this field with the aim of significantly and 

gradually reduce the EU’s dependency on fossil fuels and energy coming from non-

renewable sources. 

 

In both countries electricity should be produced closer to the areas where it is 

consumed with the aim of reducing costs and achieve better energy efficiency (Sveca 

and Söder, 2003). Spain can learn from Sweden and instead of installing large 

collections of wind turbines in wind farms located in isolated areas, this can be 

combined with single-standing turbines close to energy consumption sites. Energy 

distribution should be assessed and changes needed made. In addition, although wind 

power development has triggered economic improvements in Spain, more focus on 

local employment should be adopted when planning the siting of a wind farm. In-depth 

studies should be carried out and thus, the appropriate measures should be 
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implemented. Also, resources should be managed correctly in order to avoid possible 

problems and to obtain the maximum benefits from wind power implementation. 

 

The strategies adopted by these two governments in order to stimulate wind power 

have been substantially different. In Spain the governmental policy about wind power 

development is sometimes argued because it gives too much power to private and 

large companies. The difficulty of the procedures does not help or promote the creation 

of cooperatives and small companies owning and managing the wind turbines 

(Question 11 of the interviews: wind power projects’ administrator 2). The situation is 

quite different in Sweden, where the government is criticized because of the diverse 

restrictions and environmental policies, which hinder the development of wind power. 

The process of planning and authorization in Spain is usually seen as a system which 

does not give enough power to landowners and the general public in the environmental 

impact assessment process. It is often criticized the way the institutions made 

information about the projects and procedures available, as a lack of transparency and 

clarity is observed. People that have made claims to wind power projects complain 

about the difficulty of doing it. Whereas, the environmental impact assessment in 

Sweden can be understood as giving too much concessions to those opposing to wind 

power projects. 

 

Regarding the legislation and the planning and permit processes, in Sweden a big part 

of the decisions are taken by local authorities and the rest by the state government 

(Pettersson et al., 2010). In Spain, the central government legislates and applies EU 

and international laws, while the regional governments regulate the installation of 

renewable energy facilities and make the deployment and siting maps and projects. 

This makes investments in wind power really difficult as there are 17 different 

procedures: although some of the steps are common, depending on the region different 

things have to be taken into consideration (Moreno, 2014). In addition, municipalities 

do not have any kind of power; they barely transmit decisions and information. Spain 

should make all these procedures easy and standardized and copy the example of 

Sweden and let the local authorities decide on certain aspects such as wind power 

projects’ location. Spatial planning procedures and permit process have been revealed 

as really time-consuming and difficult to accomplish. In both countries procedures 

should be easier but criteria for wind power sitting should be refined.  

 

Public participation should be encouraged in Spain in order to obtain public acceptance 

as more and more wind farms are being constructed and they are getting closer to the 
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towns and villages. Swedish legislation instruments are effective and Spain should 

study if they are an adequate option to implement there. The right power quota has to 

belong to the general public in order to make possible to complain and ask for 

alternatives and make proposals in order to improve the wind power projects but 

without just letting people to stop wind power development as it is being done in their 

area. Wind power deployment in Spain should be stimulated again while improving all 

the regulations and sharing all the responsibilities in a concise and appropriate way 

between the different administrations. 

 

As it has been shown in this project, the construction and siting of wind turbines 

triggers some impacts linked. Compared to the environmental impacts of the non-

renewable energy sources, the implications to the environment that wind power poses 

are relatively small. Wind power plants do not emit greenhouse gases and thus, they 

are an asset to diminish air pollution and global warming (Greenblatt, 2009). Land use 

changes are related to wind power development, so these projects have to be 

extensively assessed in order not to produce disadvantages due to these changes or 

conflicts of interests. The landscape esthetics’ value should be protected and 

prevention and mitigation of the impacts to wildlife should be also reinforced. All these 

aspects should be envisaged, studied and analyzed during the planning of the wind 

farms. Also, they have to be checked when the turbines are built and put in operation. 

 

The human perception and attitude towards wind power seems to have some 

differences between the two countries. In Sweden the main impacts are noise and 

shadow exposition (Pedersen et al., 2007; Persson-Waye and Öhrström, 2002), 

whereas in Spain the main concern is visual impact (Question 1 of the interview: 

neighbourhood representative, wind power projects administrator 1, wind power 

projects administrator 2, academic 2, and wind power projects administrator 3). Noise 

pollution is also important in Spain but not at the same level as in the Nordic country 

(Pedersen and Persson-Waye, 2003). This could result from the differences in wind 

farms’ location. In Spain turbines are usually placed in big wind farms at isolated and 

hilly places (Question 3 of the interview: neighbourhood representative, academic 1 

and 2, wind power projects administrator 1, 2 and 3, project manager 1 and 2, and 

municipal environmental planner 1). In Sweden, a different planning approach is 

carried out: wind turbines are set more individually or in smaller groups. Despite wind 

power and other renewable energy sources deployment is widely supported, there is a 

general lack of knowledge on specific issues related to wind turbines. The advantages 

and disadvantages of this energy source are not widely shared by the Spanish general 
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public (Question 1 of the interview: academic 1), probably due to the distance between 

the wind power plants and the inhabited areas, which could make people not to feel 

involved in these projects.  

 

6.2. DISCUSSION OF THE METHOD AND SOURCES USED 

 

This master’s thesis is a comparative analysis of two different situations of the 

development of wind power in Sweden and Spain. The current status and recent and 

historical trends together with the strategies taken by the authorities and human 

perception and attitudes are studied separately and examined together in order to 

describe the overall situation and find improvements and recommendations to both 

systems. The literature used mostly consists of scientific articles, reports issued by 

public administrations and organisations, newspaper articles and information from the 

internet. The sources used are relatively new and reliability of the information is high as 

they are reviewed publications. Interviews to relevant key people were done in order to 

get the information for the parts of this project where additional data was needed. This 

type of research has to be understood as a method to obtain more information about 

the situation in Spain. They are an indicative tool to both understand the status of wind 

power in Spain and get a general picture of the process, but some facts have to be 

considered. There is a regional aspect on the results; the majority of respondents are 

from Catalonia. Therefore, the responses can be influenced by the different points of 

view and situations occurring in Catalonia, which will be more reflected than other 

regions. In addition, there is an ethical aspect: the respondents answered what they 

honestly thought but at the price of not making their names public. Finally, the number 

of individuals interviewed was limited. In order to be able to make standardized 

assumptions a bigger amount of people and a deeper analysis in this field would be 

needed.  

 

7. CONCLUSIONS 

 

More efforts should be made to increase the deployment of renewable energy sources. 

Due to the good wind conditions and capacity both in Sweden and Spain, wind power 

can be a key tool in order to confront climate change. Oil, gas and coal burning to 

produce electricity generate emissions of various important pollutants such as carbon 

dioxide, sulphur oxides, nitrogen oxides, ashes and volatile organic compounds. It also 

triggers other impacts coming from the transport, mines and exploitation. As wind 
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power is not a greenhouse gas emitter, the only impacts to minimize should be land 

use, landscape impact, lights and reflections, and noise. 

 

There is a need to return to the previous situation to the current slowdown in new wind 

power projects installations. In Spain the main step to do is to take back the system of 

incentives to renewable energy. Additionally, the different administrations should 

coordinate better and standardize methods, and more power can be left to local 

authorities. Not only procedures have to be more clear and open, but also public 

participation has to be promoted. In Sweden new areas for wind power deployment 

should be found and also consider to make changes to the energy structure in order to 

increase even more renewable energies usage. But what can certainly be done in both 

countries to protect the environment and increase public acceptance is to focalise the 

debate on reduced greenhouse gases emissions or low environmental impact rather 

than in visual impact, shadows and other local-based aspects. 
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9. APPENDIX 

 

9.1. SUMMARY OF THE ANSWERS TO THE INTERVIEWS 

 

INTERVIEW 1: Neighbourhood representative. 

 

1) ‘Wind turbines are grouped into big wind farms in remote areas. Thus, as they are 

distant to the towns in order not to affect people, large concentrations of wind turbines 

occur in certain areas. If you go there, that bothers you. Wind turbines generate lights 

and noise that do not directly affect residents but influence more generally if you go to 

do activities to this specific area. But this does not happen in inhabited areas’. 

 

2) ‘Yes, we agree, but not in the urban centre. We believe that wind power installation 

would be positive for both the economy and the environment. If they would be located 

away from the houses (3-4 km away from the town), we would encourage and support 

wind power deployment’. 

 

3) ‘No, I do not. Actually wind turbines are away, usually in mountain areas. People do 

not perceive any impact except if they do outdoor activities or trips to these areas really 

close to the turbines’. 

 

4) Not answered. 

 

5) ‘Yes, because wind power do not produce any waste or residue and do not generate 

emissions. Although they are being located closer and there is a higher number, wind 
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farms are still far from inhabited areas. Wind power impacts are not seen as a problem 

as they are far enough and promote economic growth of the area’. 

 

6) ‘Yes. Basically associations of birds’ protection because this field is where wind 

turbines’ performance affect the most as birds can collide. In cases where these 

organizations claim, new studies in order to assess the impacts to wildlife are 

conducted.’ 

 

7) ‘Cutbacks in the incentives affected to all kinds of renewable energy. Therefore, non-

renewable energies have been benefited as they are more profitable now’.  

 

8) ‘I know that the government of Catalonia created a map were priority zones for wind 

power development were described and established. However, as public aids have 

disappeared, these projects have not been carried out. It also happened in other 

regions’. 

 

9) ‘I think that it is a time-consuming process. The main arguments presented are 

about the effects to wildlife but not to humans as they live far from wind turbines and 

these do not produce any waste or emissions’. 

 

10) ‘I know that in some areas where some big farms were already in operation, 

residents were against new deployments as they felt there was an overconcentration of 

wind farms. As a result of that, the approval process was delayed as neighbours 

presented many complaints ’. 

 

11) ’I do not know it in detail, but more decision-making power should be given to the 

local councils in order to make the process locally-based’. 

 

INTERVIEW 2: Professor of Regional Planning. 

 

1) ‘The awareness of the impacts derived from wind energy projects on individuals is 

minimal. Any kind of information is available and debate is not openly promoted. Not 

many information is released in this field, as in many other topics of public interest’. 

 

2) ‘We agree with the installation of wind turbines in our territory as far as all the risks 

and implications are studied and they don’t represent a problem for us’. 
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3) ‘Socially there is a significant problem of misinformation and lack of debate. This is 

common in whole of Spanish society, as not many information can be retrieved’. 

 

4) ‘I think that acting is fairly individual, although there are cases of organized collective 

response’. 

 

5) ‘This perception has certainly changed to the extent that information has been 

circulating and citizens’ environmental awareness has risen. However, the gradual 

emergence of the economic interests linked to this energy source complicates its 

prospective status in a significant extent’. 

 

6) ‘In general terms I think that the influence from these opposition groups is weak 

regarding their political strength’. 

 

7) ‘There is a permanent lack of information about the status and the procedures’. 

 

8) ‘The location of wind farms is not correctly chosen at all. The territorial and 

landscape awareness of the country is very low, and it affects not only the majority of 

the population but also important sectors of politicians and technical bodies’. 

 

9) Not answered. 

 

10) ‘I know that this has happened occasionally, but I doubt that this behaviour can be 

generalized’. 

 

11) ‘I would suggest focusing mainly on the cultural substrate, and in a trans-

generational sense. I think it is important because, in the long term, will determine all 

the policies’. 

 

INTERVIEW 3: Project manager in the Bureau of Environmental Management, 

Ministry of Environment of Catalonia. 

 

1) ‘I think the main negative impact in our country is in terms of the landscape 

perception. In other places where sustainability is taken into account in a higher degree 

the presence of wind turbines is considered a positive value of the landscape’. 
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2) ‘Yes. We must make a decided commitment to increase the amount of renewable 

energies in the electrical system, and that includes wind power. However, both the 

physical and natural characteristics and the population dispersion in the territory hinder 

the implementation of wind farms with sustainability criteria taking into account all these 

factors’. 

 

3) ‘The proximity of human settlements is one of the criteria taken into account when 

deciding the location of a wind farm. This eliminates environmental externalities such 

as noise or light pollution. Regarding the impact on the landscape, is almost impossible 

not to see a wind farm from any of the inhabited areas, but the environmental impact 

assessments increasingly refine landscape criteria when organizing the sitting of the 

wind farms, and this diminishes a lot its effects’. 

 

4) ‘Most people accept wind power deployment, but there is also sometimes rejection. 

The legislation provides public information procedures during the administrative 

approval of wind farms, and consultations to the concerned administrations and to 

interested public are envisaged within the environmental impact assessment 

procedures. People organized in associations usually get involved in the procedures so 

that their considerations are met’. 

 

5) ‘It is difficult to comment on people’s perception, although I would say that, in 

general, everybody wants wind power but nobody wants it close’. 

 

6) ‘I am not aware that there are groups of people opposed to wind power. Rather than 

organized opposition groups, some local civil society organizations that aim to 

safeguard landscape criteria are created whenever a wind power project is going to be 

executed’. 

 

7) ‘At present, the elimination of the incentives to renewable energy has stopped 

almost all business initiatives in wind energy’. 

 

8) ‘I think location criteria on wind power sitting can be improved as there are areas 

where there is a high concentration of wind farms and other places where currently 

criteria have declared them as incompatible areas, although small wind farms could be 

perfectly located. Perhaps a better coordination on the electricity transmission network 

planning will be also needed’. 
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Questions 9 and 10: Not answered. 

 

11) ‘I would come back to the system of public aids and facilitate pricing systems which 

allow the distributed generation of wind power by small privately-owned facilities aimed 

from direct consumption’. 

 

INTERVIEW 4: Manager of the Bureau of Environmental Impact Assessment of 

wind power projects, Ministry of Environment of Catalonia.  

 

1) ‘I think the most significant impact on people is the change of the visual environment 

of the areas where wind turbines are located. Its lighting, which is required for aviation 

safety, (white light flashing during the night) has been an important impact in some 

parts of the country. Currently there are attempts to change the type of light in order to 

minimize this impact. In some specific cases the noise has been another major impact 

on populated areas but far from urban centres’. 

 

2) ‘I agree with wind power installation on appropriate areas enough away from 

inhabited zones with a limited number of turbines in each visual basin in order to 

eliminate electricity from non-renewable sources. I would also agree if it worked to 

produce electricity in a site nearby to the areas where this electricity is consumed’. 

 

3) ‘I think there are no people who live close to wind farms to notice noise effects, 

electromagnetic fields or other impacts. However, there are people who can notice the 

effects coming from the air safety lighting during night time’. 

 

4) ‘In general, the strategies taken can be collecting signatures, submission of 

allegations and claims presented to the councils. 

 

5) ‘We do not have the results of any survey to be able to answer this question. 

However, I think that the idea that wind power is not a zero-impact generation system 

but its impacts are much smaller than from other sources (combined cycle or nuclear) 

has increased’. 

 

6) ‘There are conservationist groups that care about the wind power impacts on 

biodiversity and natural heritage and thus, present allegations and are positioned 

against wind farms. They are usually presented as groups that agree with wind energy 

but are opposed to it in certain locations. These groups have success with their 
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demands, for instance, in determining priority areas for wind power development, which 

was done by the regional government in Catalonia’. 

 

7) ‘There has been an important cut in wind power projects since two years ago due to 

the reduction of the premiums established in the state regulation. Very limited number 

of projects is currently being developed’. 

 

8) ‘Wind farms are set according to an implementation map and also zones of priority 

development to place large wind farms have been defined. They are located in some 

cases near to protected areas’. 

 

9) ‘The public exposition process takes 30 days. The arguments presented are about 

different aspects, mainly about the biodiversity and landscape protection’. 

 

10) ‘Local opposition carried out through local councils has delayed and even stopped 

the installation of wind farms’. 

 

11) ‘I would change some things of the wind power procedures such as properly sizing 

the energy for future needs, and set a greater proximity between power production 

centers and consumption sites’. 

 

INTERVIEW 5: Professor of Environmental Impact Assessment. 

 

1) ‘Noise and visual impact are the main impacts from wind power deployment to 

humans’. 

Question 2: Not answered. 

 

3) ‘Wind farms tend to be far away from human settlements in Spain, so people is not 

affected by noise pollution coming from the turbines. However, people is concerned 

about the visual impact, as even being far from the towns, wind farms are difficult to be 

totally hidden and are easily identifiable’. 

 

4) ‘The main feeling shown is rejection and the strategies taken by people opposed to 

wind power development are claims, the presentation of allegations to the process and 

some forms of protest’. 
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5) ‘Wind power is considered an alternative to pollutant energy sources, but the impact 

to the landscape is the most obvious concern’. 

 

6) ‘There are not groups with the only aim of stopping wind energy deployment. There 

are groups that communicate the potential impacts in certain projects. In some cases 

their demands have success as the claims are well argued with scientific criteria and 

administrations and public opinion support them’. 

 

7) ‘Grants to projects on the development of renewable energy have disappeared in 

Spain and many of the projects are being considered to close are they are not 

profitable anymore. Therefore, the use of highly pollutant fossil fuels like coal is 

favored’. 

 

Question 8: Not answered. 

 

9) ‘The majority of the allegations presented are related to the impacts to birds and on 

the landscape’. 

 

Question 10: Not answered. 

 

11) ‘The impact assessment procedures are long and ineffective. Information should be 

more accessible to the public and generate discussion processes. A clear and defined 

state position should be stated with the aim of increasing the percentage of renewable 

energy production’. 

 

INTERVIEW 6:Environmental and health and safety supervisor from a developer 

company. 

 

1) ‘The noise is definitely the factor that residents of the towns near to wind farms are 

more concerned of’. 

 

2) ‘We agree with the installation of wind turbines in our territory as wind power has 

great advantages for energy production because it increases the energetic 

independency of the country, is a clean energy that does not produce greenhouse 

gases and creates lots of jobs. It is one of the sectors that creates more jobs in certain 

regions’. 
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3) ‘Wind farms have always been located in isolated areas, but especially in recent 

years its design takes into account not only the nearby towns but also isolated 

dwellings which are located in the area surrounding to the project’. 

 

4) ‘There are few complaints from people affected. Whenever a complaint is received 

the impact occurrence is checked and all the possible measures are taken’. 

 

5) ‘In general terms people perceive wind power as an industry that brings benefit to 

society, but there is a huge lack of knowledge of this sector. Regarding to the 

population who lives near to the wind farms, wind power is generally seen as a source 

of economic improvements and employment. Most people see positive impacts from 

the installation of wind power units such as improvements in infrastructure, direct or 

indirect economic benefit, and employment created’. 

 

6) ‘I think that the biggest opposition group to wind power is the Spanish Ornithological 

Society. Most wind farms are located in areas with little affection for birds as both 

developers and the administration are nowadays more concerned with this issue. 

However, some of the demands have been executed and, for instance, in older 

installations bird mortality was not taken into consideration. However, major 

environmental groups such as Greenpeace, WWF or Ecologists in Action support wind 

energy’. 

 

7) ‘Wind energy has been a leading industry in our country, Spain exports wind 

turbines and technology worldwide. The economic sector of renewable energies has 

suffered deep cuts that not only discourage the installation of new wind farms, but also 

put the projects already existing in trouble. It is very serious that even retroactive 

effects have been included on the remuneration of these facilities. At present, wind 

energy industry in Spain is dead. I do not think that new wind farms will be installed in 

the next decade. This implies that all the associated industry will have to end up 

moving to more strategic locations for logistics and economics’. 

 

8) ‘I think that the location for wind farms is properly chosen taking into account 

regional planning. The wind energy sector has to comply with an administrative 

procedure to ensure it. First of all, because the administration assigns priority 

development areas in the corresponding wind plan, and this plan is subject to the 

assessment of plans and programs. After that, each particular installation has to 
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undertake an authorization process that includes the Environmental impact 

assessment of the project and a report of the development accordance’. 

 

9) ‘The process of public exposition usually takes a month. The main arguments 

presented to the public exposition process of a wind farm are related to the roadmaking 

and the position of the turbines which particularly affect to any of the landowners’. 

 

10) ‘I do not know any case where the opposition of local people against a wind power 

project has ended up with its delay or stop’. 

 

11) ‘I think the complexity of the procedures has to be reduced, as in autonomous 

communities such as Andalusia and Catalonia the process is very difficult. If all the 

procedures are grouped into a single procedure not only it will be easy to emit an 

overall judgement about the project, but also legal certainty and stability will be brought 

to both wind farm developers and those affected’. 

 

INTERVIEW 7: Municipal environmental planner 1. 

 

1) ‘Wind power does not have negative impacts on humans in Spain’. 

 

2) ‘We absolutely agree with the installation of wind turbines in our territory. Wind 

turbines do not involve land degradation and they help to improve the social awareness 

on costs and energy needs’. 

 

3) ‘I think that there are locations that can minimize the effects of wind turbines on 

humans. Also, in regions where people are used to live with other power generation 

facilities, wind power development (and also of other renewable sources) will be 

supported even more’. 

 

4) ‘I do not think that there are people affected by wind turbines. Wind turbines are 

located far away from cities and towns, and noise or visual impacts are not significant 

for people as they are living far enough’. 

 

5) ‘There is environmental awareness and people supports renewable energy 

production, but there is not great interest in areas where there are no wind or solar 

power plants’. 
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Question 6: Not answered. 

 

7) ‘Wind power still has a lot of potential in development and technical improvement. 

Now, it is close to traditional renewable energies such as hydropower. I think that the 

cut on public expenditures can briefly delay its implementation, but wind energy will 

experience a great development’. 

 

8) ‘I think that the location for wind farms is not correctly chosen. A process of 

awareness and a greater social involvement is needed. Also, we must look for ways to 

implement wind power in urban areas to diminish planning obstacles’. 

 

9) ‘Unfortunately plans to implement a wind farm take part of a complex procedure. 

Firstly, there is a master plan in which there is at least a month of public exposition. 

Secondly, there is a license of operation that in most cases is subjected to the 

environmental impact assessment, with the subsequent consultation period. The main 

arguments presented to the public exposition process are about the additional facilities 

such as the electrical distribution network, and impacts to birds and landscape 

changes’. 

 

Question 10: Not answered. 

 

11) ‘If I was to decide about changes in the wind power procedures I would change all 

the process. I would facilitate a common permit for both activity and urban planning. 

Likewise, I would allow building commercial wind turbines in urban areas’. 

 

INTERVIEW 8: Project manager from a developer company. 

 

1) ‘Socially, wind energy has created a large number of jobs in recent years, 

stimulating the economy, creating patents and consolidating Spain as a technological 

and economic role model. Locally, wind power creates jobs both during the 

construction and operation phases. These jobs can be direct or indirect and represent 

a positive impact in the area. Additionally, it promotes the economic independence of 

the country and directly affects to the power generation prices and to the consumers’ 

bill, lowering the final energy cost’. 

 

2) ‘Yes, provided that it does not conflict with environmental and other legal 

regulations, and it is governed by principles of optimization, profitability, minimal impact 
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and technical excellence. At present, with the current legislation, these principles are 

not possible’. 

 

3) ‘In Spain, legislations are clear in all the autonomous communities: the minimum 

distance from wind turbines to houses (including isolated houses) protects the citizen 

against noise and shadows. Thus, wind power companies take into consideration these 

limits when planning the wind farm. I am not aware of people affected’. 

 

4) ‘If any, if the wind farm is already built, the turbines at night are regulated by a 

shutdown algorithm which manages machinery work and prevents working at full speed 

or in great acoustic impact ranges’. 

 

5)‘There are not many cases of proximity of wind turbines to houses due to the 

dynamics of large rural settlements that exists, unlike northern European countries. I 

understand that the perception regarding wind power varies from one person to 

another and depending on their circumstances. It is also influenced by the treatment 

that the current government gives to this technology’. 

 

6) ‘Yes. There are opposition groups to wind energy in Spain, which exercise their 

rights peacefully or by delivering allegations within the legal process of consultation. 

The main reason for this is the location of wind farms near natural areas, either on their 

limits or near to sensitive areas for wildlife’. 

 

7) ‘They have affected directly and very negatively. Many wind power projects have 

been stopped. I do not think that other energy sources have become more profitable, 

the concept of profitability should be understood as something global, if we stop the 

development of clean energy, we all lose’. 

 

8) ‘I am not familiar enough with these processes, but as far as I know the locations for 

wind farms are decided according to the legislations regulated by the state and the 

autonomous communities’. 

 

9) ‘I do not have enough knowledge about it. The main complaints are related to places 

of environmental interest’. 

 

10) ‘Yes, of course!  However, I do not know any specific case’. 
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11) ‘I would integrate within the process all the administrations in order to avoid 

contradictions in the future. Also I would try to think about the citizens instead of 

thinking for the 4 years of political term’. 

 

INTERVIEW 9: Provincial county board technician 

 

1) ‘The major negative impacts of wind energy production are noise, for everyday life; 

and from the distance, are visual. A positive impact is the fact that energy sources and 

its production are clearly seen’. 

 

2) ‘Yes, with enough distance to human settlements and other environmental 

incompatibilities such as for wildlife’. 

 

3) ‘Not where I live and in the places I have ever been to’. 

 

4) ‘I do not know. There has been opposition to wind energy deployment in Vandellós 

Mountains and in some counties, but at the same time some businesses related to the 

idea of sustainability have been created. However, I do not think people complaining 

were people living really close to the wind farms’. 

 

5) ‘The installation of wind farms is still partly barely visible in Catalonia. There is not a 

clear collective perception about them as they are still far away from cities and towns. It 

only affects to some very specific places. In areas with smaller facilities the impact to 

the citizens has been different, they accept wind power deployment even in a larger 

extent’. 

 

6) ‘Yes, at least in Catalonia there are strong opposition groups linked to different 

phenomena. The reason is that in the territories where wind conditions are better there 

are also other particular facts happening: In l’Empordà landscape is an economic 

value, and in Terres de l’Ebre, it is also a saturation of energy production plants, some 

of them rather controversial as nuclear power plants’. 

 

7) ‘It is hard to explain outside of Spain. Cutbacks have affected a lot the promotion of 

renewable energy, while subsidies are still being paid to other more polluting energy 

sources. The role of social movements related to coal mining, nuclear power, oil and 

gas should be questioned’. 
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8) ‘This is a key issue. Regional planning schemes correctly classify the areas with 

suitable wind conditions for wind power. However, the distribution of burdens and 

benefits should also be done through this regulation. In order to sit a wind farm, all the 

actors should participate in its planning and operation: not only landowners and 

municipalities, but also local communities and tour operators’. 

 

9) ‘I am not aware of that at present. The process can last very long if there is not 

social acceptance because individuals and organized groups will allege planning or 

other procedures’ defects in the courts. This fact shows that project developers should 

involve residents in the process in order to gain public acceptance of the projects’. 

 

10) ’Yes, in several occasions. In La Jonquera (L’Albera Mountains) and Terra Alta, 

both in Catalonia, there are some propositions that do not have been finally 

constructed’. 

 

11) ‘I would definitely largely improve the agreement between the local communities 

and the project developers. Beyond the agreement between investors and landowners, 

wider agreements which need a new and more equitable distribution of burdens and 

benefits should be made’. 

 

INTERVIEW 10: Municipal environmental planner 2. 

 

1) ‘We do not have any wind power project in our municipality. Out from the areas 

where there is wind energy development there is not so much known about this 

energy’. 

 

2) ‘Given the case that a company applied for it, the opinion from the politicians is 

needed. I think they would initially agree as wind power is seen as a clean energy. In 

any case, at later stages opposition responses could be found (or not) and alter the 

municipality’s opinion. But, my experience is that the city councils see wind power 

development favourably’. 

 

Questions 3 and 4: Not answered. 

 

5) ‘Wind energy is perceived positively and seen as a source of benefits in our region’. 

 

Questions 6 to 11: Not answered. 
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