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Abstract 
According to assumptions adopted by the European Union, energy production from renewable energy sources 

(RES) on a community-wide scale will reach 20% by 2020. 

One way to achieve this ambitious target is to develop wind energy. However, its evaluation is inconclusive. 

Among the benefits, its positive impact on the environment is constantly emphasised, in particular the lack of 

polluting emissions during electricity production. At the same time, wind turbines, a new, unfamiliar element 

appearing on the landscape could constitute an additional source of human stress. 

In this article the authors attempt to assess the investments in wind power in Poland. The discussion takes into 

account environmental, social and economic aspects in accordance with the concept of sustainable development.  
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Streszczenie 
Według przyjętych w Unii Europejskiej założeń, produkcja energii z odnawialnych źródeł energii (OZE) w skali 

całej Wspólnoty ma w 2020 r. osiągnąć poziom 20%. 

Jedną z dróg prowadzących do osiągnięcia tego ambitnego celu jest rozwój energetyki wiatrowej. Jej ocena nie 

jest jednak jednoznaczna. Wśród korzyści podkreśla się pozytywny wpływ na środowisko, w szczególności fakt 

braku emisji zanieczyszczeń podczas produkcji energii elektrycznej. Zarazem turbiny wiatrowe stanowią nowy, 

obcy element pojawiający się w krajobrazie, mogąc stanowić dla człowieka źródło dodatkowego stresu.  

W niniejszym artykule podjęto próbę oceny ocena inwestycji związanych z energetyką wiatrową na przykładzie 

Polski. Zgodnie z koncepcją rozwoju zrównoważonego dyskusja została przeprowadzona z uwzględnieniem 

aspektów: ekologicznych, społecznych i ekonomicznych. 

  

Słowa kluczowe: zrównoważony rozwój, farmy wiatrowe, odnawialne źródła energii, zdrowie

 

Introduction 

 

Sustainable development is development that meets 

the needs of the present generations without com-

promising the ability of future generations to meet 

their own needs (WCED, 1987). It means socio-

economic development, in which political, econom-

ic and social processes are  integrated  whilst  main- 

 

 

taining environmental balance and sustainability of 

a community’s basic needs, of both today’s and 

future generations (Bernat, 2010). It clearly points 

to the three pillars of sustainable development 

which are society, economy and the environment 

(Figure 1).  

According to Tyburski (2007), the realisation of 

sustainable development is related to the reconcilia- 
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a 

 Social acceptance vs. Environmental stress 

 Civic society – participation in the decision-making process  

regarding environmental changes (public consultations) 

 Responsibility 

 Integration – building relations with non-governmental  

health organisations 

 
 Economic stability 

 Sustainable economic activity 

 Employees – increasing value through  

innovation and education 

 Workplace 

 Environmentally friendly products 

 

 No risk of resource depletion 

 Reduction in CO2 emissions 

 No need for waste disposal 

 Problem solving  

on a global scale 

(climate change) 

 

Figure 1. Sustainable development in the context of wind energy. Source: Authors’ own work. 

a

tion and harmonisation of governance into the hu-

man consciousness in its world of values, as well as 

political, social, economic and ecological govern-

ance. Thus, sustainable development concepts are 

based on social values such as prosperity, the envi-

ronment, justice, human rights, political rights, 

democracy, the rule of law, the choice between be 

and possess, that is on the pursuit of not only the 

material but also non-material well-being in a man-

ner that is friendly both to the natural and social 

environments. The main challenge posed for socie-

ties in realisation of sustainable development is its 

social legitimacy, acceptance of policies, regula-

tions, initiatives and decisions, and also treating 

them as legitimate in terms of the currently prevail-

ing social values (Angelstam, Elbakidze, 2010). 

According to Ingarden (1973), man is capable of 

co-participating in the world and making successive 

changes in it, he takes responsibility for himself, for 

other people and for the environment in which he 

lives. He is also able to undertake responsible ac-

tions with respect to himself, nature, natural and 

social environments.  

However, educated action requires cognitive effort, 

an established hierarchy of values, feeling of the 

need for action. This action is realised through 

well-informed participation in public consultations, 

seeking reliable information about the forthcoming 

environmental changes, the impact of these changes 

on human health and the environment. Taking re-

sponsibility and targeting action also relates to 

human impact on climate change (Ingarden, 1973). 

Human capability, as indicated by Ingarden, seems 

to be the basis for the implementation of sustainable 

development in accordance with the Decade of 

Education for Sustainable Development (Borys, 

2010). A contemporary man should have environ-

mental and social awareness, as well as the 

knowledge to evaluate the consequences of today's 

actions and understand the need to protect the 

Earth’s natural resources for future generations 

(Bernat, 2010; Kuzior, 2010, WCED, 1987). 

 

The demand for electricity and wind power 

 

Amongst our civilization’s most important chal-

lenges, it is necessary to point out the need to en-

sure a steady supply of electricity, which in the 

context of civilization can be included in the fun-

damental rights of modern man (Stappen, 2006). 
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Areas prevented from using electricity freely are 

treated as civilization deserts. It is estimated that 

there are still more than 2 billion people without 

access to electricity. Differences in access to energy 

resources and the issue of their exhaustion 

(Pieńkowski, 2012) multiply the growth in regional 

differences, reinforcing the economic and settle-

ment slowdown and the sense of social injustice 

(Berdo, 2006, Figaszewska, 2009). 

The moral aspect of the modern use of fossil energy 

is not only a negative connotation in the context of 

environmental and health interactions, but also calls 

into question the legitimate right of contemporary 

people who have at their disposal non-renewable 

assets, such as minerals, to which future genera-

tions also have the right (Kudełko, 2012). This is 

also reflected in the concept of environmental re-

strictions (Steppen, 2006). Despite the widespread 

introduction of energy-efficient appliances, it is 

predicted that electricity consumption in the coming 

decades will continue to grow. It forces decision-

makers to explore new ways of ensuring energy 

security for individual countries (EWEA, 2010; 

Wiśniewski, Michałowska-Knapp, 2010). 

According to the concept of sustainable develop-

ment, renewable energy sources (RES) seem to be 

the rational and economically justified response to 

the need for universal access to energy (Wiśniewski 

et al., 2008; Kudełko, 2012; Pawłowski, 2009). It is 

an environmentally friendly alternative to fossil 

fuels, allowing a country to increase its energy 

independence reducing, in such a way, its fossil fuel 

imports (Raport, 2004). 

In the European Union the requirement for the 

development of renewable energy sources (RES) is 

included in the Europe 2020 strategy (Hoedl, 2011; 

Ciżmowska, 2012) associated with the 2009/28/EC 

Directive. 

Among the RES, wind energy plays an important 

role. Its development is an excellent example of the 

advantages and difficulties which are inherent in 

the development of this technology in the context of 

sustainable development. 

In the group of benefits it should be stated that, 

according to the 2004 World Health Organisation 

Report, wind power is the gentlest way of generat-

ing electricity in the context of impact on human 

health (McCaffery, 2004). Such a positive evalua-

tion is related to the fact that RES is responsible for 

the emission of less than two percent of the green-

house gases that are emitted by the combustion of 

coal (per MWh upon conversion), even when tur-

bine production is included in the analysis (Global 

Wind, 2009). Furthermore, it is estimated that in 

2007, in the USA wind energy reduced carbon 

dioxide emissions by nearly 28 million tonnes. 

Even more has been achieved in Europe, where 

wind farms reduced annual CO2 emissions by 106 

million tonnes in 2009, which is equivalent to tak-

ing off the road 25 % of all cars in the European 

Union. Wind energy allows Europe to save 6 billion 

euros annually in fuel costs (Global Wind, 2010). 

These are important achievements against plans to 

reduce greenhouse gas emissions by 80 % by 2050, 

relative to 2005 (Udo, Pawłowski, 2010). 

 

Wind energy development and sustainable de-

velopment assumptions 

 

In an attempt to assess wind power, let us look at 

the social, environmental and economic issues in 

the context of the sustainable development concept. 

It should be noted that the construction of wind 

farms creates concern, doubt, and even resentment 

among local communities. Consequently this cre-

ates a sense of uncertainty which creates tension 

resulting from the inability to use tested best prac-

tices, which is a challenge in the social aspect of 

sustainable development. 

Wind turbines are a new, unfamiliar element ap-

pearing on the landscape, and for man they can be 

another source of stress (Evans, Cohen, 1987). 

Civilisation achievements within the meaning of the 

local community can lead towards a risk society 

(Beck, 2002), causing side effects (e.g. industrial 

disasters, devastation of the natural environment, 

climate change, diseases) and threaten the sense of 

security (Sztompka, 2007). Lazarus defines the 

state of human uncertainty as a stress induced by 

external stimuli, not in terms of the state of the 

subject but in the context of a particular type of 

relation, which occurs at a given time between the 

individual and the environment. The described state 

of tension can be evaluated as straining or exceed-

ing the compensation capabilities of the individual 

and threatening its well-being (Lazarus, 2002; Laz-

arus, 1991; Łosiak, 2008). Man assesses the cogni-

tive investment because of its importance to his 

welfare (Łosiak, 2008). This subjective concept, 

referring to happiness, satisfaction, and satisfaction 

is derived from optimal functioning in everyday 

life, in physical, mental, emotional, social, as well 

as spiritual terms. Such an understanding of welfare 

as presented by McDowell (2009) corresponds to 

the World Health Organisation’s (WHO) definition 

of health from 1948, and is still prevalent today, 

where health is defined as fully physical, mental, 

social welfare, and not just the absence of infirmity. 

Announcing changes to the environment in which 

man lives can lead to changes and dysfunction in 

each of the previously mentioned health areas. On 

the other hand, it can also lead to mobilising the 

body’s forces and taking action to adapt to the new 

situation. This mobilization results from physical 

health during proper functioning of the various 

organs and systems, as well as mental health which 

translates into effective action, satisfactory interper-

sonal relationships, and the ability to adapt to 

changes and cope with adversity (Hales, Shahrokh, 

2009; Melosik, 1999). Other spheres of health con-
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ditioning educated and responsible human activity 

are the social and spiritual spheres. The state of 

public health is the ability to establish correct rela-

tionships with others and to fulfil social roles, 

whilst health in the spiritual realm assumes known 

values. In the socio-environmental paradigm of 

health, it is pointed out that not only do aspects of 

biomedical research determine them, but also the 

whole psychological, social and cultural context in 

which man operates. He is part of the ecosystem, 

his health is therefore the result of a dynamic equi-

librium of the somatic potential of an organism and 

the environment in which he lives (Stęplewski, 

2012). As a participant in ecological processes, a 

person is subjected to variable ecosystem interac-

tions, and he transforms it by his own actions. 

The physical environments in which a person 

spends most of his time, is the home, the workplace 

and their immediate surroundings. Therefore, plans 

and projects for new investments must take health 

into account. Particular attention should be paid to 

the fact that in particular the home is the main space 

enabling families to implement their health policies, 

dependent on creating a safe, pollution-free envi-

ronment. The development of renewable energy 

plays an essential role in meeting the demands of 

social, environmental protection and human health 

from air pollution, and a country’s energy security. 

Investments arising within its framework are in-

cluded in the construction to help meet the basic 

needs of society and are one of the essential ele-

ments of sustainable development.  

In order to create a safe environment and to gain 

social acceptance for the aims of this development, 

it is necessary to guarantee residents easy access to 

reliable scientific information, and also to social 

support which will contribute towards minimising 

the consequences of environmental stress (Bołtro-

miuk, 2012; Damurski, 2012; The Aarhus Conven-

tion Journal of Laws 03.78.706, 1998; Balaban, 

Thayer, 2001; 2003/35/EC Directive; Evans, Co-

hen, 1987). 

Within the context of the problems discussed in this 

article the main potential source of environmental 

stress is the construction of wind farms. With this 

type of investment, as with any other, community 

law requires the recognition of the needs of all 

parties concerned in the investment and the preser-

vation of the undisturbed environment. Three par-

ties are usually involved in infrastructure develop-

ment but guided by different goals, needs and val-

ues. These are the investors seeking to rapidly real-

ise the investment, the environmental organisations 

in defence of the natural environment, and the resi-

dents for whom the proposed investment often 

means a lower quality of life, by needing to adapt to 

the changes, but is also associated with measurable 

benefits. The constitutionally accepted concept of 

sustainable development requires that the invest-

ment processes should be planned with regard to 

the interests of the investor and the social and natu-

ral environments. Investors and decision-makers are 

required to reliably inform all interested parties and 

prevent any conflict related to the investment. This 

places an obligation on those parties to conduct 

public consultations with local communities and 

non-government organisations, based on scientific 

knowledge and social skills (Derwich, Iwińska, 

2010; Kurpas, 2011; Frączek, 2011). Public consul-

tations should be carried out at the earliest possible 

stage of the planning process for the development. 

This way, people are allowed to co-decide on 

changes that will occur in their environment 

(Mroczek, 2011; Kurpas, 2011). 

The implemented or planned investment relating to 

the construction of wind turbines, their distance 

from the homestead, as well as the circulating 

myths on the adverse effects of wind turbines on 

human health and the natural environment are envi-

ronmental stressors whose actions are further com-

pounded by the media (Evans, Cohen, 1987; Bell, 

2004; Mroczek, 2011). Concerns about the harmful 

effects of wind turbines and associated anxiety 

levels are the beginning of physiological reactions 

which occur in the body, and consequently affect 

the health and the quality of life of the residents 

who live in the vicinity of the wind farms. 

Currently, wind farm investors are required to carry 

out an environmental impact assessment to evaluate 

any potential impacts before the start of construc-

tion (Cianciara, Wysocki, 2008; HIA, 1999; Breeze, 

Lock, 2001). One of the most important and most 

frequently conducted national practices, which take 

into account public opinions, is the progress on the 

evaluation of the impact of proposed activities on 

the environment. However, consultation still does 

not meet many of the requirements of national law 

and international agreements (PTS, 2011; Długosz 

& Wygnański 2005; Wiśniewska 2007). Invest-

ments in wind energy have a high risk of failure 

because of local community protests, failure to 

obtain permits at a given stage or a refusal. Such a 

situation results from the investment specifics 

which, being part of a strategic economic sector 

which energy is, do not remain indifferent to both 

the natural environment and for the residents nor 

the location itself. Therefore, this type of invest-

ment is associated with a long-term and relatively 

complicated process (Ernst & Young, 2012; Dłu-

gosz & Wygnański, 2005; Wiśniewska, 2007). It is 

essential that a relationship exists between the land-

lords and investors or developers. Signing civil-

legal agreements is not subject to the requirement to 

inform the local authorities of this fact but it is 

required in the next stage envisaged by law. Thus, 

conflicts arise due to the lack of knowledge and a 

perception of local authorities concealing infor-

mation about the investment project. This is a 

common complaint by local communities regarding 

local authorities. At this stage, wind energy can 
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become part of a kind of a game between the lead-

ers of local communities, often with the participa-

tion of politicians as opinion leaders. Professionally 

executed promotional consultation programs must 

therefore be signed up to the communication strate-

gy of the entity implementing the project (Kurpas, 

2011). Then they give the chance, not only to meet 

the requirements of law and the realisation of the 

investment within the stipulated schedule, but also 

the opportunity to take into account the demands 

raised at the planning stage. Moreover, among the 

public consultation benefits, the following should 

be emphasized: enabling local communities to in-

fluence decision-making on the final shape of the 

investment, weakening social protests against the 

planned changes, closer relationship between au-

thorities and citizens, encouraging people to partic-

ipate in public life, and a sense of influencing the 

environment which makes the citizens co-

responsible for the environment. What is more, 

involvement in public consultations promotes social 

cohesion and thus leads to the formation of a civil 

society (Frączek, 2011; Kurpas, 2011; PTS, 2011; 

Iwińska, 2010). 

According to the concept of sustainable develop-

ment it is also recommended to evaluate the impact 

of the construction of wind turbines on health 

(Health Impact Assessment – HIA). It is a combina-

tion of procedures, methods and tools by which the 

policy, program or project may be evaluated in 

terms of potential effects on the residents’ health 

and the distribution of these effects within the 

population. The HIA consists of several elements. 

The first is to consider the evidence to predict the 

relationship between policy, program or project and 

the health of the population. The second element 

concerns the consideration of opinions, experiences 

and expectations of the residents, who could be 

affected by the change. Another is to provide addi-

tional information allowing the decision-makers 

and the local community to familiarise themselves 

with the potential health effects. The HIA antici-

pates the presentation of the proposed amendments 

i.e. options for maximising the positive and mini-

mizing the negative impacts on health (Cianciara, 

Wysocki, 2008; HIA, 1999; Breeze, Lock, 2001). 

Opponents of wind farms often put forward the 

noise aspect as a fundamental factor which disturbs 

the functioning of the local community. It is worth 

noting that the noise emitted by the wind turbines is 

measured in accordance with the following stand-

ard: IEC 61400-11 Wind turbine generator systems 

- Part 11: Acoustic noise measurement techniques. 

For example, Polish building regulations do not 

explicitly state the distance that must be maintained 

between the wind turbine and the homestead. It 

treats the wind turbine as a building, equal to tun-

nels, viaducts, and sports buildings (Building Regu-

lations, 2011). In contrast, it is very different in the 

case of Canadian law. It is very restrictive, it ex-

plicitly states the distance from the sound receptor 

to the wind turbine and the upper threshold of audi-

ble sound which should not be exceeded. For a 

single wind turbine the minimum distance is 550 

metres, but when there are for example 5 turbines 

(wind farm) this distance increases to 950 metres 

(CMOH, 2010). 

Many studies have been conducted on the impact of 

noise and infrasound generated by wind turbines on 

the daily lives of people living in the vicinity of 

wind farms, which showed that the noise is low, 

provided the wind farm is located properly (Noise, 

2000; Ganesh, 2009; den Berg, 2004, 2008; Han-

ning, 2009; Global Wind, 2009; Pedersen, van den 

Berg, Bakker, Bouma, 2009; Pedersen, Larsman, 

2008; van den Berg, 2004; Noise, 2000). 

Researchers from the University of Salford deter-

mined that out of the 133 wind installations operat-

ing in England, complaints regarding noise at dif-

ferent times of the day were reported in 27 cases. 

Of the 239 formal complaints received from 1991, 

up to 152 related to one location (Moorhouse et al., 

2007). For comparison, the number of complaints 

relating to industrial noise exceeds those concern-

ing noise from wind farms by a factor of one thou-

sand. This shows that the noise from the wind farm 

is a small scale problem compared to other types, 

but important for the inhabitants of these villages. 

Current knowledge allows for the conclusion that 

the operating noise of wind turbines poses no threat 

of hearing loss or other adverse health effects, since 

to date there is no evidence that the audible sounds 

emitted by wind turbines have any direct physiolog-

ical effect in humans (Colby et al., 2009; van den 

Berg, 2004). 

In Poland, research was carried out using the SF-36 

v.2 questionnaire on the quality of life for a group 

of 82 residents in the municipality of Wolin located 

close to wind farms (Tarasiuk, Mroczek, 2011), and 

for a group of 336 residents in total, living in the 

north-west part of the country (Mroczek, 2011a). 

No empirical confirmation as to the quality of life 

was obtained regarding the effect of distance 

between the place of residence and the wind farm 

for up to 2 km. Similar studies were conducted in 

New Zealand, in which however, it was shown that 

the noise generated by the wind turbines lowers the 

subjective quality of life related to social 

functioning of residents living within 2 km of a 

wind farm (Shepherd et al., 2011). 

Most of the complaints raised by the people living 

close to wind turbines concerned the discomfort 

caused by their operation which produces a distinc-

tive hum by the turbine blades, but does not exceed 

the ambient noise level surrounding people in an 

average environment. A small proportion of the 

reported complaints is the resulting agitation and 

stress from listening to these sounds by people who 

experience similar effects caused by noise from 

cars, trains, farm machinery or household applianc-
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es (Colby et al., 2009). Agitation is not however a 

disease but results more from the subjective percep-

tion rather than the intensity of the sound (Peder-

sen, Waye, 2008; Pedersen, Larsman, 2008; Peder-

sen, Waye, 2007; Pedersen et al., 2009; Pedersen, 

Hallberg, Waye, 2007). As stated in the The Poten-

tial Health Impact of Wind Turbines (2010) report, 

some people living near to wind turbines report 

such symptoms as dizziness, headaches and sleep 

disturbances but research shows no direct causal 

link between the noise generated by wind turbines 

and negative health effects. However, some people 

may experience irritation. It has been suggested that 

it may be a reaction to the characteristic hum or the 

variation in the sound generated by the wind tur-

bines rather than the intensity of the sound. Low 

frequency sound and infrasound from wind turbines 

currently in use are well below the acoustic pres-

sure level above which known health effects occur 

(Gulden, 2008). This is also confirmed by other 

authors (Jakobsen, 2005; Leventhall et al, 2003; 

Leventhall, 2006; Rogers, 2009; Pedersen, Hall-

berg, Waye, 2007; Pedersen, Larsman, 2008). An-

other conclusion from the report emphasizes the 

importance of public participation in the planning 

of wind farms as a factor that could alleviate con-

cerns about the impact of investments on health. In 

addition, the survey showed that the noise meas-

urements in populated areas near wind farms in 

comparison with the noise level in other rural and 

urban areas, when assessing the actual noise level, 

is the key missing data category which should be 

supplemented. Assessment of the noise level in the 

vicinity of wind farms and other residential areas, 

including monitoring compliance within the per-

missible noise levels, is a very important condition 

when making a well-informed decision about the 

usefulness of epidemiological studies on the effects 

on health (Gulden, 2008). This research will be 

conducted in Canada from 2013 (Research Project, 

2013). 

The decision to build a wind farm must also take 

into account economic aspects. Here, all the fea-

tures of local democracy are visible. A unique ex-

ample are the RES investments  implemented in the 

form of public-private partnership (PPP), in which 

the local community becomes a real co-owner of 

the installation and draws real benefits from it (Re-

port, 2012), which is important from the sustainable 

development perspective. Also, investments in 

wind power, realised using the investor’s capital, 

fulfils the criteria of sustainability, guaranteeing 

respect for both the resources and the environment 

as well as local economic growth, and leads to 

increased social cohesion. The local community 

draws various benefits from the realisation of the 

investment in its locality. The most important is the 

extra income for the residents from the lease of 

land, significant budget revenues for the municipal-

ity from property tax and income for the whole 

region from Corporate Income Tax. An increasing-

ly common practice is to involve the investor in the 

community’s current issues. In particular, this re-

lates to the maintenance of the transport infrastruc-

ture, thus indirectly contributing to the improve-

ment of the power grid. Realisation of such invest-

ments allows municipalities to self-finance projects 

and initiatives which increase social and economic 

cohesion, contributing to the growth opportunities 

and thus reducing energy poverty. 

It is estimated that investing in wind farms, due to 

EU requirements on the percentage of energy de-

rived from renewable sources can bring tangible 

economic and social benefits for the country as well 

as for the local community (Soliński, Soliński, 

Solińska, 2008; EWEA, 2010).  

In the group of economic benefits the following 

should be noted: a reduction in penalties associated 

with air pollution emissions, including CO2. Wind 

power, as an ecological alternative to fossil fuels, 

can also increase energy security, and thus a coun-

try’s energy independence, restricting imports of 

fossil fuels (Polish Energy Policy, 2010; EWEA 

2010). 

The wind farm generates two types of revenue: sale 

of electricity and the sale of green certificates. 

Wind energy, available locally, serves to develop 

local energy markets, develops the energy infra-

structure, improves the competitiveness of the en-

ergy sector, and contributes by increasing tax reve-

nues for the local municipality. Global turnover in 

the wind energy sector in 2010 amounted to 40 

billion euros, whilst employment in this sector 

amounted to 670,000 people (International Wind 

Energy Development, 2006; PSEW, 2011). Current 

estimates indicate that the wind energy sector di-

rectly creates 4.3 jobs per 1 MW of installed ca-

pacity. It is expected that over the next decade the 

wind energy sector with the development of off-

shore farms will create about 250,000 new jobs in 

Europe. The European Commission estimates that 

in achieving the Community objective of a 20% 

share of renewable energy will create 2.8 million 

new jobs and increase GDP by 1.1% (EWEA, 

2010). The development of the labour market is 

highly significant since demand for wind turbines 

continuously grows with demand outstripping sup-

ply (PSEW, 2011; EWEA, 2007; Kassenberg, 

2012). It will include employees with various spe-

cialisations in the fields of IT, electronics, construc-

tion, telecommunications, energy, manufacturing 

and consulting. Constructors, designers, wind tur-

bine installers, electrical engineers and control 

engineers are especially valuable. In addition, the 

sellers of wind turbines, wind turbine operators, 

maintenance technicians, managers responsible for 

environmental protection, financial experts, invest-

ment advisers, and others (EWEA, 2012, PSEW, 

2011, Wiśniewski, Michałowska-Knapp, 2010). 

Most companies are trying to take advantage of the 
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available local human capital when realising pro-

jects which result in increased local employment.  

The development of the energy sector also involves 

integrating the scientific communities from disci-

plines such as sociology, psychology, public health, 

environmental health, law, and finance. 

 

Conclusions  

 

In conclusion, it should be said that development of 

wind power is maintained in accordance with the 

concept of sustainable development. 

Taking into account the environmental aspects, the 

desire to maintain the ecological equilibrium, the 

lack of pollution emitted into the environment and a 

reduction in the demand for traditional energy 

sources should be pointed out. An additional envi-

ronmental protection is an obligation imposed on 

the wind farm investors to perform a full environ-

mental impact assessment, whose aim is to assess 

any potential impacts (including effects on human 

health) even before the start of construction. 

In the economic context, taking into account the 

need to increase the use of renewable energy 

sources in all EU countries, a sharp rise in invest-

ment and new wind farm capacity is anticipated, 

which with the right organisation should also bring 

tangible economic benefits to the local community 

fostering their safety, development and independ-

ence (Angelstam, Elbakidze, 2010). Attention 

should also be drawn to the bilateral relationship 

between health and economic growth, on the as-

sumption that economic growth is endogenous and 

depends on two factors, innovation and human 

capital (Czapiński, 2011; Peter, 2011). 

From the social perspective, interactions and inte-

gration between the public, private and civil sectors 

at the local, regional, national, state and interna-

tional level should be emphasised. It is also im-

portant to expand the scope of knowledge by in-

volving representatives from the fields of humani-

ties and social sciences, as well as engineering and 

technology. However, the local community’s per-

ception of wind energy cannot be underestimated 

which may, but not necessarily, be positive. Wide-

spread free access to information is as equally im-

portant as the environmental educational programs. 

Currently there are about 100,000 wind turbines 

(including 10,000 in North America) functioning 

around the world. According to the World Health 

Organisation (WHO), wind energy is associated 

with fewer adverse health effects than other forms 

of traditional power generation and will have posi-

tive effects on health by reducing pollutant emis-

sions. This is confirmed by scientists involved in 

environmental health and acoustics (Gillis et al, 

2009; Leventhall et al, 2003; Leventhal, 2006; 

Ramakrishnan, 2007; WHO, 2009). Furthermore, 

noise related nuisance is minimised by introducing 

new technology and using natural environmental 

barriers (Rogers 2006, 2006a; Global Wind, 2009). 

Based on published scientific reports it can be said 

that no danger from the presence of wind farms on 

human health has been demonstrated, but research 

is still being carried out (CMOH, 2010; Global 

Wind, 2010). It is also an important point in the 

context of sustainable development (Udo, 

Pawłowski, 2010), as the increased use of wind 

energy, both worldwide and in the EU, seems to be 

at the moment not only beneficial, but simply inevi-

table (Soliński, Soliński, Solińska, 2008; 

Pawłowski, 2010). 

 

References 

 

1. ANGELSTAM P., ELBAKIDZE M., Zinte-

growane podejście krajobrazowe, in: Konsul-

tacje społeczne wokół inwestycji infrastruktu-

ralnych, ed. Iwińska K., Collegium Civitas 

Press, Warszawa 2010, p. 11-18. 

2. AARHUS CONVENTION, The UNECE 

Convention on Access to Information, Public 

Participation in Decision-making and Access 

to Justice in Environmental Matters, 1998, 

http://www.unece.org (01.12.2012). 

3. BALABAN C.D., THAYER J.F., 2001, Neu-

rological bases for balance-anxiety links, in: 

Journal of Anxiety Disorders, vol. 15, no 1-2,  

p. 53-79.  

4. BELL P.A., GREEK T.C., FISHER J.D., 

BAUN A., Psychologia środowiskowa, Wy-

dawnictwo Psychologiczne, Gdańsk 2004. 

5. BECK U., Społeczeństwo ryzyka. W drodze do 

innej nowoczesności, Scholar, Warszawa 

2002. 

6. BERDO J., Zrównoważony rozwój – w stronę 

życia w harmonii z przyrodą, Earth Conserva-

tion, Sopot 2006.  

7. BERNAT S., 2010, Problemy ocen uciążliwo-

ści dźwiękowych i zapachowych w zrówno-

ważonym rozwoju, in: Problemy Ekorozwo-

ju/Problems of Sustainable Development, 

vol.5, no. 1, p. 139-144.  

8. BOŁTOROMIUK A.,  2012, Natura 2000 – 

the Opportunities and Dilemmas of the Rural 

Development within European Ecological 

Network, in: Problemy Ekorozwoju/Problems 

of Sustainable Development, vol. 7, no 1, p. 

117-128. 

9. BORYS T., 2010, Dekada edukacji dla zrów-

noważonego rozwoju – polskie wyzwania, in: 

Problemy Ekorozwoju/Problems of Sustaina-

ble Development, vol.5, no 1, p. 59-70. 

10. BREEZE C.H., LOCK K., Health impact as-

sessment as part of strategic environmental as-

sessment. Copenhagen, WHO Regional Office 

for Europe 2001, http://www.euro.who.int/ 

document/e74634 (25.11.2012). 



Mroczek et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2013, 113-122  

 
120 

11. Brundtland Commission (WCED), Our Com-

mon Future, Oxford University Press, New 

York 1987. 

12. CIANCIARA D, WYSOCKI M.J., 2008, 

Rozwój i dylematy oceny wpływu na zdrowie, 

in: Przegląd Epidemiologiczny, no 62, p. 623-

632.   

13. CIŻMOWSKA A., 2012, Social Policy in the 

European Sustainable Development Strategy, 

in: Problemy Ekorozwoju/Problems of Sus-

tainable Development, vol. 7, no 2, p. 51-59. 

14. CMOH,  The Potential Health Impact of Wind 

Turbines. Chief Medical Officer of Health 

(CMOH), http://www.caw.ca/assets/pdf/Chief  

MedOfficer_wind_turbinereport.pdf (11.11.20 

12). 

15. COLBY W.D., DOBIE R., LEVENTHALL 

G., LIPSCOMB D.M., MCCUNNEY R.J., 

SEILO M.T., et al., Wind turbine sound and 

health effects. An expert panel review, Ameri-

can Wind Energy Association & Canadian 

Wind Energy Association, http://www.canwea 

.ca/pdf/talkwind/Wind_Turbine (21.12.2009). 

16. DAMURSKI Ł., 2012. Polish planners’ atti-

tudes towards citizen participation, in: Prob-

lemy Ekorozwoju/ Problems of Sustainable 

Development, vol. 7, no 2, p. 87-96. 

17. DERWICH P., IWIŃSKA K., Wprowadzenie, 

in: Konsultacje społeczne wokół inwestycji in-

frastrukturalnych, ed. Iwińska K., Collegium 

Civitas Press,  Warszawa 2010, p. 7-11. 

18. DŁUGOSZ D., WYGNAŃSKI J.J., Obywate-

le współdecydują̨: przewodnik po partycypacji 

społecznej, Stowarzyszenie na rzecz Forum 

Inicjatyw Pozarządowych, Warszawa 2005.  

19. DIRECTIVE 2003/35/EC of the European 

Parliament and of the Council of 26 May 2003 

providing for public participation in respect of 

the drawing up of certain plans and pro-

grammes relating to the environment and 

amending with regard to public participation 

and access to justice. 

20. ERST &YOUNG, Wpływ energetyki wiatro-

wej na wzrost gospodarczy w Polsce. Raport 

przygotowany we współpracy z PSEW i 

EWEA, 2012. 

21. EUROPA 2020 – Strategia na rzecz inteli-

gentnego i zrównoważonego rozwoju sprzyja-

jącego włączeniu społecznemu, Warszawa 

2012. 

22. EVANS G.W., COHEN S., Environmental 

stress, in: Handbook of environmental psy-

chology, eds. Stokols D., Altman I., Wiley-

Interscience, New York 1987, p. 571-610. 

23. EWEA, Powering Europe: wind energy and 

the electricity grid. A report by the European 

Wind Energy Association, Brussels 2010. 

24. FIGASZEWSKA I., 2009, Ubóstwo energe-

tyczne – co to jest?, in: Biuletyn Urzędu Regu-

lacji Energetyki, vol. 5, no 67, p. 2-20.  

25. FRĄCZEK P., 2011. Przeciwdziałanie kon-

fliktom lokalizacyjnym w sektorze energii, in: 

Polityka Energetyczna, vol.14, no 2, p. 65-78. 

26. GANESH R., 2009, Wind turbines: clean, 

renewable and quite?, in: Noise and Vibration, 

vol. 40, no 10, p. 15-21. 

27. GILLIS L., KROGH C., KOUWEN N., A self-

reporting survey: adverse health effects with 

industrial wind turbines and the need for vigi-

lance, WindVOiCe: Wind Vigilance for On-

tario Communities, London 2009. 

28. GLOBAL WIND  REPORT GWEC 2009,  

http://gwec.net/wp-content/uploads/2012/06/ 

GWEC_Global_Wind_2009_Report_LOWRE

S_15th.-Apr.pdf, (11.11.2012). 

29. GLOBAL WIND REPORT GWEC 2010, 

http://gwec.net/wp-content/uploads/2012/06/ 

GWEC_annual_market_update_2010_-_2nd_ 

edition_April_2011.pdf (11.11.2012). 

30. GULDEN W., An Examination of The Health 

Impact of Wind Turbines: A Review of the 

Current White, Grey, and Published Literature 

As Published by Chatham-Kent, in: Public 

Health Unit June 2008,  http://www.chatham-

kent.ca (11.11.2012). 

31. HALES R.E., SHAHROKH N.C., Amerykań-

ski słownik psychiatryczny. Elsevier Urban & 

Partner, Wrocław 2009.  

32. HANNING CH. Sleep disturbance and wind 

turbine noise. Broadview Energy Develop-

ments, 2009. 

33. Health Impact Assessment (HIA): main con-

cepts and suggested approach. Gothenburg 

consensus paper. European Centre for Health 

Policy, Brussels 1999.  

34. HOEDL E., 2011, Europe 2020 Strategy and 

European Recovery, in: Problemy Ekorozwo-

ju/ Problems of Sustainable Development, vol. 

6, no 2, p. 11-18. 

35. IEC 61400-11 Wind turbine generator systems 

– Part 11: Acoustic noise measurement tech-

niques, http://www.osti.gov/bridge  

36. INGARDEN R., Książeczka o człowieku, Wy-

dawnictwo Literackie, Kraków 1973. 

37. Three decades of experience. International 

Wind Energy Development – World Market 

Update 2005 and Forecast 2006 – 2010, http:// 

http://www.btm.dk/news/world+market+updat

e+2005+forecast+2006-2010/?s=9&p=1&n=1 

5&p_id=2 (25.11.2012) 

38. IWIŃSKA K., 2010, Konsultacje społeczne 

wokół inwestycji infrastrukturalnych, ed. 

Iwińska K., Civitas,  Warszawa 2010. 

39. JAKOBSEN J., 2005, Infrasound emission 

from wind turbines, in: Journal of Low Fre-

quency Noise, Vibration and Active Control, 

vol. 24, no 3, p. 145-155. 

40. KASSENBERG A., 2012, Perspektywy roz-

woju energetyki wiatrowej, in: Studia BAS, 

vol. 29, no 1, p. 209-232. 

http://www.mg.gov.pl/files/upload/8418/Strategia%20Europa%202020.pdf
http://www.mg.gov.pl/files/upload/8418/Strategia%20Europa%202020.pdf
http://www.mg.gov.pl/files/upload/8418/Strategia%20Europa%202020.pdf
http://gwec.net/wp-content/uploads/2012/06/GWEC_annual_market_update_2010_-_2nd_edition_April_2011.pdf
http://gwec.net/wp-content/uploads/2012/06/GWEC_annual_market_update_2010_-_2nd_edition_April_2011.pdf
http://gwec.net/wp-content/uploads/2012/06/GWEC_annual_market_update_2010_-_2nd_edition_April_2011.pdf
http://www.chatham-kent.ca/
http://www.chatham-kent.ca/


Mroczek et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2013, 113-122  

 
121 

41. KUDEŁKO M., Koszty zewnętrzne produkcji 

energii elektrycznej z projektowanych elek-

trowni dla kompleksów złożowych węgla bru-

natnego Legnica i Gubin oraz sektora energe-

tycznego w Polsce, Kraków 2012.   

42. KURPAS D., Bariery akceptacji społecznej-

analiza konsultacji społecznych, in: Człowiek-

zdrowie-środowisko. Materiały konferencyjne 

X Międzynarodowej Konferencji Naukowej 

PTMŚ, Szczecin 2011, Continuo, Wrocław 

2011, p. 33-34. 

43. KUZIOR A., 2010, Polskie i niemieckie do-

świadczenia w projektowaniu i wdrażaniu 

zrównoważonego rozwoju, in: Problemy Eko-

rozwoju/ Problems of Sustainable Deve-

lopment, vol. 5, no 1, p. 81-89. 

44. LAZARUS R.S., Emotion and Adaptation, 

Oxford Press, New York 1991. 

45. LAZARUS R.S., 2002, Psychological stress 

and coping in adaptation and illness, in: Inter-

national Journal of Psychiatry in Medicine, 

vol. 5, no 4, p. 321-333.  

46. LEVENTHALL G., PELMEAR P., BENTON 

S., A review of published research on low fre-

quency noise and its effects, Department for 

Environment, Food and Rural Affairs, London 

2003. 

47. LEVENTHALL G., 2006, Infrasound from 

wind turbines: fact, fiction or deception, in: 

Canadian Acoustics vol. 34, no 2, p. 29-36. 

48. ŁOSIAK W., Psychologia stresu, GWP, 

Gdańsk 2008.  

49. McCAFFERY M., Noise from wind turbines. 

The Facts, British Wind Energy Association 

(BWEA) 2004. London, UK.  

50. MCDOWELL I., 2010, Measures of self-

perceived well-being, in: Journal of Psycho-

somatic Research, vol. 69, no 1, p. 69-79.  

51. MELOSIK Z., Ciało i zdrowie w społeczeń-

stwie konsumpcji, Edytor, Toruń-Poznań 

1999.  

52. MOORHOUSE A., HAYES M., VON HÜ-

NERBEIN S., PIPER B., ADAMS M. Re-

search into aerodynamic modulation of wind 

turbine noise: final report, Report by Univer-

sity of Salford, Machester 2007. 

53. MROCZEK B., Mity, przekonania i stereoty-

py na temat farm wiatrowych w opinii doro-

słych mieszkańców miejscowości położonych 

w pobliżu farm wiatrowych, in: Człowiek i 

środowisko. Świadomość i akceptacja spo-

łeczna, ed. Mroczek B., Continuo, Wrocław 

2011, p. 41-56. 

54. MROCZEK B., Wpływ odległości miejsca 

zamieszkania od farmy wiatrowej na ocenę ja-

kości życia mieszkańców miejscowości poło-

żonych w pobliżu farm wiatrowych, in: Czło-

wiek-zdrowie-środowisko, Continuo, Wrocław 

2011a, p. 46-47. 

 

55. New Health Canada Study re: Wind Turbine 

Noise and Health is open for public consulta-

tion re: methodology, http://www.hc-sc.gc.ca/ 

ewh-semt/consult/_2012/wind_turbine-eolienn 

es/index-eng.php (25.11.2012). 

56. Noise from wind turbines. The Facts. British 

Wind Energy Association – BWEA, 2000. 

57. OECD, Annual Report,  http://www.oecd.org/ 

newsroom/40556222.pdf (11.11.2012). 

58. PAWŁOWSKI A., 2009, Sustainable energy 

as a sine qua non condition for the 

achievement of sustainable development, in: 

Problemy Ekorozwoju/ Problems of Sus-

tainable Development, vol. 4, no 2, p. 9-12. 

59. PAWŁOWSKI L., 2010, Is Development of 

Nowadays World Sustainable?, in: Problemy 

Ekorozwoju/ Problems of Sustainable Devel-

opment, vol. 5, no 2, p. 9-12. 

60. PEDERSEN E., van den BERG F., BAKKER 

R., BOUMA J., 2009, Response to noise from 

modern wind farms in The Netherlands, in: 

Journal of the Acoustical Society of Ameri-

cavol. 126, no 2, p. 634-643. 

61. PEDERSEN E., HALLBERG L.R-M., WAYE 

K.P., 2007, Living in the vicinity of wind tur-

bines: a grounded theory study, in: Qualitative 

Research in Psychology., vol. 4, no 1-2, p. 49-

63. 

62. PEDERSEN E., LARSMAN P., 2008, The 

impact of visual factors on noise annoyance 

among people living in the vicinity of wind 

turbines, in: Journal of Environmental Psy-

chology., vol. 28, no 4, p. 379-389. 

63. PEDERSEN E., WAYE K., 2007, Wind tur-

bine noise, annoyance and self-reported health 

and well-being in different living environ-

ments, in: Occupational and Environmental 

medicine, vol. 64, no 7, p. 480-486. 

64. PEDERSEN E., WAYE K., 2008, Wind tur-

bines: low level noise sources interfering with 

restoration?, in: Environmental Research Let-

ters, vol. 3, 15002. doi:10.1088/1748-

9326/3/1/015002 (25.11.2012). 

65. PIEŃKOWSKI D. 2012, The Jevons Effect 

and the Consumption of Energy in the Euro-

pean Union, in: Problemy Ekorozwoju/ Prob-

lems of Sustainable Development, vol. 7, no 1, 

p. 105-116. 

66. PIOTR W. Kapitał ludzki jako czynnik deter-

minujący rozwój innowacyjnego społeczeń-

stwa, in:  Europejskie innowacje. Teoria i 

praktyka, eds. Babiak J., Baczko T., ELIPSA, 

Warszawa-Bruksela: 2011. 

67. Polska polityka energetyczna. Urząd Regulacji 

Energetyki, Warszawa 2010.  

68. POLSKIE TOWARZYSTWO SOCJOLO-

GICZNE, 2011, Ewaluacja konsultacji spo-

łecznych realizowanych przy budowie elek-

trowni wiatrowych w Polsce. Raport końcowy, 

http://www.mrr.gov.pl/aktualnosci/fundusze_e 



Mroczek et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2013, 113-122  

 
122 

uropejskie_2007_2013/Documents/25_kd_20 

012012a.pdf (11.11.2012). 

69. PSEW, Wind Energy in Poland. Szczecin 

2011, http://www.tpa-horwath.pl/upload/2011 

-energetyka_wiatrowa.pdf (11.11.2012). 

70. RAMAKRISHNAN R., Wind turbine facili-

ties noise issues, Queen’s Printer for Ontario, 

Toronto 2007. 

71. REPORT 2004, Energy, sustainable develop-

ment and health. EUR/04/5046267/BD/8; 

World Health Organization (WHO) Europe 

(2004) Energy, sustainable development and 

health. Background document. Fourth Minis-

terial Conference on Environment and Health, 

Budapest, June 2004. EUR/04/5046267/BD/8,  

http:/www.visventi.org.pl/.../raporty?...raport-

energy-s (11.11.2012). 

72. RAPORT Partnerstwo Publiczno-Prywatne w 

Polsce w latach 2009-2011. Platforma Part-

nerstwa Publiczno-Prywatnego 2012, 

http://www.ppp.gov.pl/Publikacje/Strony/Popr

awiony_raport_PPP_w_Pl_w_latach_2009_20 

11_080812.aspx (25.11.2012). 

73. ROGERS A.L., MANWELL J.F., WRIGHT 

S. Wind turbine acoustic noise, Renewable 

Energy Research Laboratory, Department of 

Mechanical and Industrial Engineering, Uni-

versity of Massachusetts, Amherst 2006.  

74. ROGERS AL. Wind Turbine Noise, Infra-

sound and Noise Perception, University of 

Massachusetts, Amherst 2006.  

75. SHEPHARD D., McBRIDGE D., WELCH 

D., DIRKS K.N., HILL E.M., 2011, Evaluat-

ing the impact of wind turbine noise on 

health-related quality of life, in: Noise Health, 

vol. 13, no 54, p. 333-339.  

76. SOLIŃSKI I., SOLIŃSKI B., SOLIŃSKA M., 

2008, Rola i znaczenie energetyki wiatrowej 

w sektorze energetyki odnawialnej, in: Polity-

ka energetyczna, vol. 11, no 1, p. 451-464. 

77. STAPPEN R.K., A Sustainable World is Pos-

sible. The wise-consensus, 2006, http://www. 

uni-lueneburg.de/asi/Symposium/downloads/ 

wise-consensus1.3.pdf (25.11.2012). 

78. STĘPLEWSKI Z. Neurotoksyczne działanie 

czynników środowiskowych, http://www.zygs 

tep.republika.pl (31.01.2012). 

79. STRATEGIA „ZIELONEGO WZROSTU” 

2010, http://www.oecd.org/greengrowth/4547 

0259.pdf (11.11.2012). 

80. SZTOMPKA P., Zaufanie – fundament społe-

czeństwa, Wydawnictwo Znak, Kraków 2007.  

 

 

 

 

 

 

 

81. TARASIUK E, MROCZEK B., Ocena wpły-

wu farm wiatrowych na zdrowie człowieka w 

opinii mieszkańców Wolina oraz okolicznych 

miejscowości, in: Człowiek i środowisko. 

Świadomość i akceptacja społeczna, ed. Mro-

czek B., Continuo, Wrocław 2011, p.57-64. 

82. The Potential Health Impact of Wind Turbines 

Chief Medical Officer of Health (CMOH) Re-

port, May 2010, http://windfallcentre.ca/pukw 

is/ index.php?st=1&s=About_Pukwis&p=CM 

OH_Wind_Turbine_Report&t=ip 

(11.11.2012). 

83. TYBURSKI W., 2007, Etyczne założenia 

edukacji dla zrównoważonego rozwoju, in: 

Problemy Ekorozwoju/ Problems of Sustaina-

ble Development,  vol.2, no 1, p. 41-47. 

84. UDO W., PAWŁOWSKI A., 2010, Human 

Progress Towards Equitable Sustainable De-

velopment: A Philosophical Exploration, in: 

Problemy Ekorozwoju/ Problems of Sustaina-

ble Development, vol. 5, no 1, p. 23-44. 

85. VAN DEN BERG GP, 2004, Effects of the 

wind profile at night on wind turbine sound, 

in: Journal of Sound and Vibration, vol. 277, 

no 4-5, p. 955-970.   

86. VAN DER BERG G.P., PEDERSEN E., 

BOUMA J., BAKKER R., Project WIND 

FARM perception: visual and acoustic impact 

of wind turbine farms on residents: final re-

port, University of Groningen, Groningen 

2008. 

87. WHO, 2009, Guidelines for Community 

Noise, http://www.who.int/docstore/peh/noise/  

Commnoise4.htm (25.11.2012). 

88. WIŚNEWSKI G., MICHAŁOWSKA-KNAPP 

K., 2010, Wizja rozwoju energetyki wiatrowej 

w Polsce do 2020 r., in: Czysta Energia, vol: 

4, no 104, p. 24-28. 

89. WIŚNIEWSKI G., ONISZK-POPŁAWSKA 

A., KREWITT W., ZOWSIK M.,  

[R]ewolucja energetyczna dla Polski, Green-

peace Polska, Warszawa 2008.   

90. WIŚNIEWSKA M., Jakość konsultacji spo-

łecznych w Polsce: krajowa praktyka a uwa-

runkowania prawne – raport, WWF Polska, 

Warszawa 2007. 

91. World Health Organization (WHO), Regional 

Office for Europe. Night noise guidelines for 

Europe,  Geneva 2009. 

92. World Health Organization (WHO), Occupa-

tional and community noise. Fact sheet no. 

258, Geneva 2001. 

 


