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ABSTRACT: Purpose: This study examines wind energy profitability and the impact of social and political attitudes on this
sector performance. Methodology/approach: It employs panel data analysis of wind farm profitability across various countries,
considering governmental policies and renewable energy targets. Findings: Profitability varies significantly by country, with
social acceptance and political support influencing outcomes. Austria and Germany show higher profitability, while Greece and
Poland face challenges. Countries with the highest resistance to wind energy also had the highest electricity prices. Research
limitations/implications: The focus on profitability may overlook other factors affecting wind energy development, and the anal-
ysis is limited to companies solely engaged in wind energy.

Practical implications: The findings indicate that increasing political and social support is vital for wind energy's economic via-
bility. Social implications: Understanding public resistance to wind farms is key for the future development of this energy source.
Originality/value: This research highlights the impact of social and political factors on the profitability of renewable energy initi-
atives.
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Introduction

Renewable energy is essential for meeting modern energy demands while reducing reliance on
depleting fossil fuels. Faced with the inevitable end of the fossil fuel era, the energy sector is increas-
ingly turning towards renewable technologies. However, assessing the profitability of these technol-
ogies under real market conditions remains crucial for economists and financiers.

At first glance, renewable energy profitability seems evident, with wind energy generation cost-
ing less than fossil fuels. This is supported by numerous studies estimating the Levelized Cost of
Energy (LCOE) for wind energy, such as the annual reports produced by the International Renewable
Energy Agency (IRENA). Yet in practice, the situation is not so straightforward. Firstly, the renewable
energy sector benefits from various forms of support, while the traditional energy sector bears addi-
tional costs related to CO2 emissions. Secondly, wind farms are built based on certain economic, legal,
and climatic assumptions, which may change over time. For instance, interest rates in Europe
increased in 2023, significantly reducing the profitability of wind farm investments. Another recent
challenge faced by renewable energy producers, including wind farms, was the high cost of electricity,
which led to increased prices for steel and concrete used in wind turbine towers, along with other
raw materials required for turbine construction.

A further factor that has recently negatively impacted wind farm profitability is the growing
social awareness of the negative effects of living near wind farms. This has limited access to areas
with favourable wind conditions, affecting both onshore and offshore farms.

Wind energy faces the well-known challenge of intermittency. In favourable weather conditions,
the grid is flooded with energy, but in poor weather, there may be little or none. This shortfall must
be compensated by traditional power plants, which must maintain their generators in standby mode.
Keeping generators in standby without generating energy is costly but essential. This challenge is
becoming increasingly apparent as more renewable energy sources are connected to national grids.
As aresult, nuclear energy is gaining popularity in many countries due to its predictability and grow-
ing perception as a safe energy source.

Although the European Union has adopted the European Wind Power Action Plan, this does not
change the fact that, despite increasing budgets for wind farms, many countries remain cautious or
even politically reluctant towards their development.

For these reasons, the aim of the research presented in this publication is to assess the profitabil-
ity of enterprises whose primary income comes from generating electricity from wind. The research
hypothesis posits that the political climate towards wind energy, as well as the ease of establishing
and operating such projects in a given country, has a significant impact on their profitability.

The research questions posed in the publication were as follows:

Did countries in similar geographic locations have comparable wind farm profitability?

To what extent did temporal effects (better or worse weather in a given year) influence the

median profitability of wind farms?

To what extent did legal and social issues impact the financial results of wind farms?

To achieve the research objective and verify the hypothesis, as well as answer the research ques-
tions, we selected companies that are almost exclusively involved in wind energy production. This
selection process included reviewing their business codes and names that suggested a focus on wind
energy. We eliminated companies whose business activities included energy production from other
sources or unrelated sectors to avoid distorting the picture of wind industry profitability. This
approach often led to the exclusion of large, financially strong enterprises with diversified business
profiles from the study, but allowed us to focus solely on companies dedicated to wind energy.

For most of the countries studied, we collected data from a relatively high percentage of enter-
prises in relation to the total number of wind farms in each country. While it is difficult to call this
research sample fully representative, since it excludes the largest conglomerates and companies that
do not publish financial reports, it nonetheless provides insight into the financial condition of a spe-
cific group of wind energy producers.

It should also be noted that we were unable to determine which of the investigated companies
operate onshore or offshore wind farms. While cost analyses show that offshore farms tend to be
more profitable, we were unable to verify which companies operate offshore farms or to what extent.
Nevertheless, theoretically speaking, regardless of the wind energy subsidy system or the location of
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the wind farm (onshore or offshore), with state support, the payback period for investment outlays
should not exceed 15-20 years. This suggests that profits should eventually allow for the repayment
of the initial investment or, at a minimum, cover ongoing operational costs. The study period covers
the years 2015-2022, as financial reports for 2023 were not yet available.

An overview of the literature

Numerous studies have analysed wind farm profitability and its determinants. The most obvious
and primary determinant of a wind farm'’s profitability is its location and favourable wind conditions.
Olivares-Cabaello et al. (2024) suggest that in addition to analysing the current wind conditions of a
given location, it is essential to consider how these conditions may change due to climate change.
According to research, wind resources are increasing in Northern Europe and decreasing in Southern
Europe, with improvements also seen in South America (Frate et al., 2020). Another challenge to the
profitability of wind farms is the unpredictability of weather conditions over specific periods or even
years (Frate et al., 2020).

Energy prices during construction and operation also affect wind farm profitability. This is closely
tied to the renewable energy support system. In theory, wind farms are shielded from energy price
declines through various payment and subsidy systems. However, the effectiveness of these systems
varies, and nearly every system has its limitations, making wind farm profitability at least partially
dependent on market energy prices in many cases (Mallaret et al., 2024). Ragwitz and Steinhilber
(2014), Del Rio (2014), Abolhosseini and Heshmati (2014), Soroush et al. (2022), and Poullikkas et
al. (2012), have written extensively on the pros and cons of different subsidy systems.

Auction systems are now popular in Europe, where developers bid on prices for selling wind-gen-
erated electricity under long-term contracts. While the system is considered relatively effective (Mal-
laret et al.,, 2024), it has its shortcomings. In recent years, auction prices have significantly decreased,
sometimes resulting in zero state subsidies and full dependence on market prices (Jansen et al,,
2020). The issue is that this steep drop in auction prices was not solely due to improved turbine
efficiency, but also because auctions occurred in imperfect markets, raising concerns related to game
theory in situations of incomplete information (Wilson, 1992). In other words, developers participat-
ing in these auctions were forced to predict the costs of projects planned for implementation several
years after the auction, often using untested technology, forecasting future weather conditions, and
anticipating energy market prices (Rubio-Domingo & Linares, 2021). Ultimately, the auction was won
by the most optimistic developer, who may have been overly optimistic about these assumptions
(Matthaus, 2020).

Unexpected events, such as the COVID-19 pandemic or the Russian invasion of Ukraine, also had
a significant impact on the profitability of wind farms by disrupting energy distribution and market
stability (Simchi-Levi & Haren, 2022).

Another factor highlighted by researchers is the importance of a favourable investment climate
and active government actions to encourage private investment in wind farms. A lack of clear policies
aimed at reducing risk, establishing incentive systems, and co-financing projects leads to a shortage
of such investments (Kurbatova & Khlyap, 2014).

The profitability of wind farms is further influenced by the frequency of repairs and damage to
wind turbines, as well as energy transmission costs. These factors are closely linked to the external
conditions prevailing at the farm (e.g., strong gusts of wind, temperature fluctuations, dust), the age
of the turbines, and the technical solutions employed. Both the age of the turbines and adverse exter-
nal conditions significantly increase the likelihood of failures and reduce turbine efficiency (Martinez
etal., 2009). For this reason, many wind farms are decommissioned at the end of their lifespan unless
they opt for full-service decommissioning or transition to a hybrid model combining wind and solar
energy generation (Kadhirvel et al.,, 2020).

Peimani (2018) demonstrated the low profitability of renewable energy compared to fossil fuels,
noting that, at least in the short term, non-renewable energy sources are far more profitable than
renewable ones in Asia. Peimani also showed that most renewable installations in Asia are currently
unprofitable. The lack of commitment from national governments has led to long delays in develop-
ing the renewable energy sector in the region.
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Another important aspect of wind farm profitability is the utilisation of the wind turbines after
they have been withdrawn from operation. A brilliant idea about their utilisation can be found in
Broniewicz et al. (2023).

Research methods

The study utilised a panel data model where the dependent variable was the profitability of a
given wind farm in a particular year, and the independent varia-bles were elements of the Doing
Business index, a dummy variable representing the year, and a dummy variable representing each
company (the overall impact of time and specific entities proved to be insignificant). We deliberately
excluded a lagged dependent variable from the model to avoid masking the influence of the factors
we aimed to highlight - namely, administrative difficulties in starting and operating a business, espe-
cially those related to renewable energy. A fixed-effects model was selected for our research, based on
both the nature of the studied phenomenon and the results of the Hausman test. The model form is
presented below:

Yie =%+ fXir + 6 +u; + ey, (1)
where:
yi - return on equity after tax,
o; - constant representing the individual characteristics of a given wind farm,
B - beta coefficient representing the response of the dependent variable (increase or decrease),
xi; - independent variables (selected elements of the World Bank’s doing business index),
6, - time effects, in particular, an unknown coefficient for the time regressors,
u; - within-entity error term,
e; - overall error term.

In particular, the estimated models took the following form:

ROEit =
o+ B;StartBusinessDaysOfProcess;; +

3, DealingWithConstructionPermitsBuildingQualityControllndex;; + (2)
B;TotalScoreEaseOfGettingCredit;;+6; + u; + e;q,
ROE;; =x;+ B, DingWthCnstrPrmBldngQltCntrindx;; + BpiXpie + BieXiee 3)

+ﬁsrXsr,t + ﬁnggr,t + ﬁlesl,t + ﬁgexge,t + ﬁthpt,t + €it.

where:
i - represents a country,
t - represents time,

StartBusinessDaysOfProcess - the number of days it takes on average to set up a company in a particular
country (a part of the World Bank Ease of Doing Business Ranking),

DealingWithConstructionPermitsBuildingQualityControlindex - the index representing the level of diffi-
culty for buildings and constructions to meet quality standards (a part of the World Bank Ease of
Doing Business Ranking),

TotalScoreEaseOfGettingCredit - the index representing the ease of obtaining bank credit in a particular
country (a part of the World Bank Ease of Doing Business Ranking),

pl  -Poland,
it  -Italy,

sr - Serbia,
gr - Greece,
sl - Slovakia,
ge - Germany,

pt - Portugal.
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For the panel data analysis, we followed the procedure suggested by Verbeek (2017). First, we
tested the variables used in the models for the presence of unit roots, employing tests such as Levin-
Lin-Chu, Fisher-type (Augmented Dickey-Fuller, Phillips-Perron), and Hadri tests. Although the
results were not always conclusive, we decided that the variables included in the models are 1(0),
with the caveat that we detrended two variables: DealingWithConstructionPermitBuildingQuality-
Controllndex and TotalScoreEaseOfGettingCredit. These variables should be stationary without visi-
ble trends; however, due to the short time period, they exhibited trends. For the same reason, we
included time effects in the model.

After confirming stationarity, we checked whether the use of panel data was necessary and
whether it provided significant advantages over the pooled OLS model. This was done using the F-test
for fixed effects, the Breusch-Pagan LM test for random effects, and the Hausman test for comparing
random effects with fixed effects. For both estimated models, panel effects were significant, and
fixed-effects models were preferable.

Once we selected the model specification, we conducted cross-sectional dependence tests
(Breusch-Pagan LM and Pesaran CD tests), which indicated the presence of serial correlation across
entities. Consequently, the models were estimated using the Driscoll-Kraay method (Driscoll-Kraay
standard errors). This approach eliminated the need for additional heteroskedasticity and autocorre-
lation tests for residuals.

Finally, we assessed the normality of the residuals’ distribution using the Jarque-Bera test and a
histogram. The normality tests for both models indicated a bell-shaped distribution, albeit not per-
fectly symmetrical or fully matching a normal distribution. However, visual analysis of the graphs
showed that the distribution was close to normal. Applying logarithmic transformations to the varia-
bles did not improve the residuals’ distribution. Moreover, the Driscoll-Kraay method is robust to
heteroskedasticity and cross-sectional dependence, meaning that non-normality of residuals rarely
affects the results.

In addition to the panel model, we also analysed the median return on equity ratios for wind
farms in different countries to explore whether there is a relationship between the profitability of
farms in a given country and the political climate towards these farms. The Doing Business Index may
have been too general to fully capture the positive or negative attitudes towards wind farms in spe-
cific countries.

In particular, the research procedure was as follows. First, all companies involved in energy gen-
eration were searched for in the Orbis database, and then entities where the dominant portion of
income came from wind energy generation were filtered. Subsequently, the medians for individual
countries were calculated and presented in a table. In the next step, a model for panel data (formulas
2 and 3) was constructed, aimed at verifying the significant impact of country-specific individual
factors on the ROE indicator of wind farms in those countries.

Results of the research

To better understand the impact of various factors on the profitability of wind energy companies
across different countries, it is essential to delve deeper into the data. Table 1 presents the median
Return on Equity (ROE) for wind energy in selected European countries between 2015 and 2022.
This data forms the foundation for our subsequent discussion regarding the specific conditions pre-
vailing in individual countries and allows for the verification of the research hypothesis.

When analysing Table 1, we observe significant differences in the profitability of wind farms
between countries. Nations such as Greece, Italy, Poland, Serbia, and Slovakia exhibit low returns on
equity. In contrast, Austria, Germany, Spain, Ireland, and Portugal demonstrate much higher profita-
bility, with median values that are either positive or considerably greater than in less profitable
regions.

In our further analysis, we focused on countries with the lowest profitability in order to better
identify the barriers and challenges faced by the wind energy sector in these regions. This approach
enables a more precise identification of specific factors that negatively affect the financial perfor-
mance of wind farms. By diagnosing these obstacles, we can formulate recommendations to improve
the situation in these countries and derive conclusions relevant to other regions with similar charac-
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teristics. Furthermore, examining less profitable markets may reveal common patterns and struc-
tural factors that inhibit wind energy development. Such information is crucial for developing more
effective support strategies and optimising public policies aimed at increasing the profitability and
financial stability of wind farms worldwide.

Table 1. Median ROE for wind energy in selected European countries [%]

Country

Austria
Austria
Bulgaria
Bulgaria
Croatia
Croatia
Czech Rep
Czech Rep
Denmark
Denmark
Finland
Finland
France
France
Germany
Germany
Greece
Greece
Ireland
Ireland
Italy

Italy
Norway
Norway
Poland
Poland
Portugal
Portugal
Serbia
Serbia
Slovakia
Slovakia
Spain
Spain

no of wind farms
(thewindpower.net)

287
287
51

51

25
25
76
76
1,807
1,807
314
314
1,569
1,669
6,443
6,443
283
283
330
330
5731
552
85
85
357
357
273
273
21

21

12
12
1,304
1,304

item

median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median
no of obs
median

no of obs

2022

38.79
17
58.57
10
3.19
19
19.12

9.29
226
0.00
118
12.46
404
33.20
172

-20.19

83
39.93
71
-1.81
160
8.19
25
1.71
129
25.80
i
-4.66
17
-3.03

51.89
146

2021

8.49
6
10.57
12
13.92
20

-18.64

5.06
218
0.00
109
11.28
395
8.18
241
-3.25
85
12.06
58
0.00
144
422
23
0.22
120
24.06
75

-11.74

15
418

18.53
160

2020

13.18
7
9.48
13
742
18
1.79

4.35
221
0.00
92
20.26
380
9.29
270
-1.67
67
9.81
55
-4.95
133
-1.11
22
0.23
103
25618
79
-6.45
10
243

-0.02
157

2019

21.57

432
14
18.78
16
-0.78

5.58
233
0.00
79
11.65
376
9.24
315
2.172
62
9.49
50
0.13
130
0.00
20
-0.06
97
29.78
81
-1.56
10
14.77

3.45
155

2018

9.82

4.65
14
7.39
15
27.95

245
232
0.00
61
7.11
313
5.68
252
-3.34
57
6.07
40
4.50
125
0.38
22
-0.30
88
32.06
83
2.48

8.02

247
1565

2017

15.35

0.59
14
6.72
15
18.47

224
194
0.00
56
0.00
275
7.46
190

-12.45

59
4.06
41
-1.06
122
-0.15
19
-0.57
103
28.86
84
-3.46

46.23

6.42
140

2016

6.96

5.10
16

4.62
13

16.67

2.33
25
-0.01
49
-2.59
258
2.80
183

-16.83

55
-0.27
38
-0.57
128
-0.21
17
-0.72
61
3222
74
-1.99

19.45

-1.63
132

2015

8.48

3.43
17
14.51
11
11.03

0.13
20
-1.20
44
726
235
6.72
128

-20.23

44
6.50
36
-0.92
121
-8.69
10
-1.23
76
30.40
74
-0.32

0.22

2.61
134
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no of wind farms

Country (thewindpower.net) item 2022 2021 2020 2019 2018 2017 2016 2015
Sweden 1178 median 1.34 098 225 | 082 073 208 @ -207 222
Sweden 1,178 no of obs 185 191 185 152 184 196 187 179
UK 1,252 median 441 2044 | 1534 | 1412 17.02 1543 792 1251
UK 1,252 no of obs 334 304 288 280 276 249 231 226

Source: authors' work based on the Orbis database (2024).

Let us now turn to the analysis of specific cases.

In the case of Greece, the low profitability of wind farms is confirmed by research conducted by
Sakka et al. (2020), which indicates that energy prices in Greece are generally too low to ensure the
profitability of wind farms, except in certain areas such as the Aegean islands, the southern-central
continental coast, the eastern Peloponnese, and southern Attica (Sakka et al.,, 2020). These regions
have more favourable wind conditions, allowing for more profitable investments. Additionally, Greece
has experienced an unstable political climate over many years, resulting in uncertainty surrounding
the subsidies available to investors. For instance, a reduction in subsidies in 2014 negatively impacted
the internal rate of return (IRR) of new wind farms, lowering it to a range of 10-15% (Leidecker et
al,, 2023). This variability in subsidy policies creates uncertainty, deterring potential investors and
complicating long-term planning (Winikoff & Parker, 2023). Bureaucratic obstacles also contribute
significantly to delays in the implementation of wind farm projects in Greece. Administrative pro-
cesses are complex and time-consuming, leading to higher costs and project delays (Rakocevic et al,,
2022). Furthermore, although public support for wind energy exists, concerns about landscape aes-
thetics, the impact on wildlife, and noise pollution, particularly with larger wind farms, hinder new
developments (Sakka et al.,, 2020). Additionally, integrating wind farms with the national grid requires
substantial financial investment to modernise and expand the energy infrastructure, further reduc-
ing profitability (Mallaret et al., 2024). Nevertheless, recent policy changes introduced by the Greek
government in 2024 aim to improve investment conditions by simplifying administrative procedures,
increasing financial support, and modernising network infrastructure, potentially boosting profita-
bility in the near future (Aposporis, 2023).

In Italy, similar challenges arise. Complex and lengthy administrative procedures significantly
delay the implementation of wind farm projects, with research by Sensi et al. (2022) showing that the
average time required to legalise a wind farm is 5.5 years. These bureaucratic delays raise costs and
diminish the attractiveness of wind energy investments. Public resistance, particularly regarding
concerns over landscape aesthetics, noise, and impacts on wildlife, also complicates the development
of new wind farms (Seredocha, 2014). Additionally, many Italian wind farms are nearing the end of
their operational life (De Laurentis & Windemer, 2024). Although repowering programs exist, they
require significant financial resources and logistical coordination. Moreover, restrictive legislation
regarding the location of wind farms further limits suitable areas for investment, increasing the costs
of land acquisition and spatial planning (Ministry of the Environment and Safety Energy, 2021). Ita-
ly’s deep coastal waters also pose a technical and financial challenge for offshore wind farm installa-
tion, further reducing profitability (Serri et al., 2020).

In Poland, the low profitability of wind farms stems from multiple structural and regulatory
issues. A key factor was the failure of the green certificate system, which initially served as the main
financial support mechanism for wind farms but was later abandoned (Rapacka, 2023). This left
wind farms scrambling to find alternative financing options. Additionally, regulatory uncertainty,
particularly the 2016 “Distance Act” (also known as the “Wind Act”), imposed strict restrictions on
the location of new wind farms, creating significant barriers for new investments (Kryszk et al,
2023). Problems with grid integration also hinder profitability, as Poland’s energy infrastructure
struggles to keep pace with the rapid expansion of wind farms (Polish Electricity Association, 2022).
Low electricity prices in Poland, relative to other EU countries, further depress profitability by slow-
ing the return on investment. Offshore wind farms face additional challenges, such as inadequate port
infrastructure (Sierak, 2021) and growing cybersecurity threats, which will require further invest-
ment and could negatively impact future profitability (NIK, 2022). Moreover, despite rising environ-
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mental awareness in Poland, wind farms continue to face local opposition, particularly over issues
related to noise, landscape aesthetics, and potential health impacts (Bednarek-Szczepanska, 2016;
Rauba & Ziminska, 2018).

In Serbia, the low profitability of wind farms is linked to several key factors. As Serbia is notan EU
member, it lacks access to EU funds that could support renewable energy projects (Stojilovska &
Kolovrat, 2024). Serbia’s financial situation, coupled with high capital costs and insufficient govern-
ment support mechanisms, makes it difficult to implement large-scale wind farm projects (Kovandzic,
2011). Infrastructure limitations also pose challenges, as Serbia’s energy system requires modernisa-
tion to accommodate new renewable energy sources (Stavrakas et al., 2021). Political instability and
complex bureaucratic processes further discourage potential investors (Turkovic, 2019). Addition-
ally, low electricity prices exacerbate the issue by extending the payback period for wind farm invest-
ments (Simchi-Levi & Haren, 2022).

In Slovakia, the development of wind farms has been significantly hampered by regulatory
restrictions and investment uncertainty. Since 2009, the construction of new wind farms has virtually
ceased, and only two small parks have been built since then (Rynik, 2023). Complicated permitting
processes and high grid connection fees further deter new investments (Fabregue, 2023). Moreover,
Slovakia has not fully utilised EU funds earmarked for renewable energy development, limiting the
availability of financial support (Wind Europe, 2024). Public resistance to wind farms, driven by con-
cerns over environmental impact and lengthy environmental review processes, also contributes to
the sector’s low profitability (Suder, 2023).

It is also worth noting that the energy prices in the four discussed countries (with the highest
social resistance to wind farms) were the highest in the European Union. The question arises whether
people from these countries realise that they could lower their energy bills if there were more wind
farms in their neighbourhoods.

In summary, the analysis of wind farm profitability across these countries reveals a range of com-
mon challenges. Greece faces low energy prices, political uncertainty, and bureaucratic obstacles,
while Italy struggles with public resistance, regulatory complexity, and infrastructural issues. Poland
is hampered by regulatory hurdles, inadequate infrastructure, and low energy prices, whereas Serbia
faces financial difficulties, political instability, and limited access to external funding. Finally, Slovakia
grapples with regulatory constraints, a lack of investment support, and public opposition. Addressing
these challenges through regulatory reforms, streamlined administrative procedures, infrastructure
improvements, and increased financial support is crucial to enhancing the profitability and attrac-
tiveness of wind energy investments (Mallaret et al., 2024).

Parameters of panel model 1 with fixed effects (Drisc/Kraay)

Robust
ROE Coef . [95% conf Interval]
StdErr tP>t p

StartBusinessDaysofProcess -1.72 0.55 311 0.02 -3.02 -0.41
DealingWithConstructionPermitsBuilidngQuality- -4.64 1.02 -4.57 0.00 -1.04 224
Controlndex

TotalScoreEaseOfGettingCredit 0.15 0.03 451 0.00 0.07 0.24
year -17.05 1.51 -11.33 0.00 -20.61 -13.49
2016 -11.42 2.27 -5.02 0.00 -16.80 -6.04
2017 -5.61 3.16 177 0.12 -13.09 1.87
2018 -313 3.18 -0.98 0.36 -10.65 4.40
2019 -8.95 3.54 -2.53 0.04 -17.33 -0.57
2020 214 2.96 0.72 0.49 -0.14 4.86
2021 574 2.38 2.41 0.05 0.10 11.37
2022 74.98 15.66 479 0.00 37.94 112.01
_cons -1.72 0.55 311 0.02 -3.02 -0.41

Source: authors' work based on the Orbis database (2024).
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Table 2 presents the results of a simple panel model with fixed effects, aimed at testing the
hypothesis that the political climate and administrative barriers significantly influence the profitabil-
ity of the wind energy sector. The results show that delays in project implementation, construction
permits, and financing availability are significant factors reducing profitability. The overall fit of the
model was as follows: R-sq within = 0.0083. It should be noted that the model was estimated for
15,526 observations and 3,408 entities.

To better assess the impact of national policies on the profitability of wind farms, we developed a
simple panel model in which dummy variables were introduced to represent the countries where
government policy had a statistically significant effect. In addition to these countries, Poland and Italy
were included, as the direction of the policy’s impact was consistent with expectations, despite not
being statistically significant due to fluctuations in government policy from unfavourable to favoura-
ble, and vice versa.

The results of the model estimation are presented in Table 3 (R-sq overall = 0.024, number of
observations = 15,526, number of groups = 3,408). As shown in the model, a statistically significant
positive impact of government policy was recorded for Germany and Portugal, while a negative effect
was observed for Poland, Italy, Serbia and Greece.

Parameters of panel model 2 (Drisc/Kraay)

ROE Coef . StdErr from P>z p [95% Conf Interval ]

DIngWthCnstrPrmBldngQltCntrindx -1.28 0.38 -3.40 0.01 217 -0.39
year

2016 -10.88 0.19 -55.99 0.00 -11.34 -10.42
2017 -2.33 0.33 -6.96 0.00 -3.12 -1.54
2018 3 0.37 8.51 0.00 2.25 3.97

2019 9.62 0.40 23.79 0.00 8.66 10.57
2020 7.58 0.38 19.95 0.00 6.68 8.48

2021 13.95 0.33 42.39 0.00 13.17 1473
2022 2319 0.33 7047 0.00 224 23.97
Poland -11.83 5.67 -2.09 0.08 -25.23 1.58
Italy -17.38 5.85 297 0.02 -31.20 -3.55
Serbia -49.70 20.67 2.4 0.05 -98.57 -0.83
Greece -34.46 6.11 -5.64 0.00 -48.91 -20.00
Slovakia -36.98 15.98 -2.39 0.01 -68.31 -5.66
Germany 10.87 3.36 3.24 0.01 293 18.81
Portugal 29.28 3.62 8.08 0.00 20.71 37.85
_cons 15.60 4.54 343 0.01 4.86 26.34

Source: authors' work based on the Orbis database (2024).

Discussion/Limitation and future research

Summarising the conducted research, our analysis of the profitability of wind energy production
companies demonstrated that the social and political stance of a given country towards wind farms
has a statistically significant impact on their profitability. It does not appear to be a coincidence that
the median profitability of wind farms in some countries is considerably lower than in others. Our
data shows that profitability was notably low in countries such as Greece, Italy, Poland, Serbia, and
Slovakia, while in Austria, Germany, and the UK, it tended to be more positive. This disparity is closely
tied to the renewable energy targets set by individual countries - those with lower profitability also
had less ambitious renewable energy goals.
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The obtained results allowed for answering the previously mentioned research questions. The
geographic similarity of the analysed countries did not result in statistically significant similarities in
the financial performance of wind farms, as legal regulations, in addition to wind conditions, played
an important role. Geographic and temporal effects had some impact on the performance of the
farms, but the decisive factor was the specific conditions of each country, particularly the investment
environment and legal regulations.

Our research in no way undermines the importance of obvious factors affecting wind farm prof-
itability, such as location and wind conditions, electricity prices, the quality and cost of wind turbine
construction, or the effectiveness of renewable energy support systems in each country. However, in
our opinion, social resistance to wind energy, often reflected in government policies, can have an
unexpectedly large influence on profitability. This raises the question: who is right in this debate -
supporters or opponents of wind farms? How serious are the commonly cited concerns about wind
energy, such as the potential threat to local wildlife, nuisance to nearby residents, unpredictability of
energy generation, or difficulties in connecting to the grid? It is worth considering whether wind
energy can realistically replace traditional energy sources at scale in the near future.

Despite these challenges and uncertainties, statistical data indicate that renewable energy,
including wind energy, is becoming an increasingly important component of the global energy mix,
particularly in Europe. The findings of our research suggest that wind farms can indeed be profitable,
but this requires a favourable combination of economic, political, and social conditions. Wind energy
has the potential to be a viable and profitable source of energy, but achieving this requires robust
political and economic support, along with societal acceptance.

A key challenge facing the development of wind energy is its impact on wildlife. If wind turbines
are designed to operate quietly, they can become a “silent trap” for birds and bats, which may not
notice the spinning blades until it is too late. On the other hand, louder turbines may be more easily
avoided by wildlife but could disturb humans and other animals. How can we protect wildlife from
wind turbines without compromising their efficiency? Technological innovations in this area are cru-
cial to finding a balance between wildlife protection and the functionality of wind farms.

Another issue relates to the visual impact of wind turbines, particularly in areas of historical or
cultural significance (Wartecka-Wazynska, 2023). Wind turbines, often visible from great distances,
can disrupt the aesthetic of historic sites, causing tension between preserving the past and embrac-
ing modern renewable energy solutions. A question arises: is there a minimum distance at which
turbines could be placed to mitigate this conflict, or are some locations simply unsuitable for such
developments? Understanding this balance is vital for gaining public acceptance in areas where her-
itage preservation is a priority.

Moreover, wind turbines are highly dependent on specific weather conditions to operate effec-
tively. In the absence of wind, entire regions, or even countries, may have to rely on stored energy,
which is often insufficient, or fall back on traditional energy sources. This raises a critical question:
will we ever fully overcome this issue of energy intermittency, and if not, what technologies should
we use to supplement renewable energy sources? The challenge of balancing renewable energy with
reliable backup systems remains one of the key hurdles to a sustainable energy future.

Another growing concern is the difficulty of integrating additional wind farms into national
energy grids. As more wind farms are developed, grid capacity becomes strained, leading to ques-
tions about whether there is a saturation point for wind energy in any given country. If such a thresh-
old exists, have some countries already reached it, or is it still a future concern? Interestingly, negative
reactions to wind turbines often occur in countries where wind energy penetration is low, while
countries with a high density of wind farms tend to show greater acceptance and profitability. This
raises the possibility that social resistance may not be as strongly linked to the number of turbines as
previously thought. However, the question remains: is there a saturation point at which the benefits
of additional wind farms no longer outweigh the costs?

The future of the renewable energy sector, particularly wind energy, will largely depend on the
ability to adapt to evolving political, social, and environmental conditions. Technological advance-
ments will also play a critical role in overcoming existing barriers. Innovations in wind turbine effi-
ciency, grid integration, and energy storage could help address some of the major challenges facing
the industry today, such as energy intermittency and public resistance.
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Moreover, governments must take proactive steps to create policies that not only encourage the
development of wind farms but also address social concerns in a balanced way. Effective communica-
tion strategies to promote the benefits of wind energy and to mitigate public opposition will be key
to fostering greater acceptance of this technology. Only through a coordinated effort by policymakers,
industry stakeholders, and local communities can wind energy reach its full potential and contribute
significantly to the global transition towards sustainable energy.

Conclusions

This study has explored the profitability of wind energy production companies in selected Euro-
pean Union countries, highlighting how socio-political factors significantly influence financial out-
comes.

The analysis revealed that countries like Austria and Germany, with higher political and social
support for renewable energy, exhibit greater profitability, while nations such as Greece, Poland, and
Serbia face persistent challenges due to regulatory and social barriers. Despite these insights, the
research is not without limitations.

The dataset was constrained to companies exclusively engaged in wind energy, potentially
excluding broader industry trends. Moreover, the analysis did not distinguish between onshore and
offshore wind farms, which may differ in profitability. Future research could expand on this study by
including a larger dataset, incorporating more diverse energy sources, and exploring the impact of
recent policy changes on wind energy investments. It is clear that improving the regulatory environ-
ment, streamlining administrative processes, and enhancing public acceptance are crucial steps
toward fostering the growth and profitability of wind energy.

Policymakers should consider adopting more targeted support mechanisms and communication
strategies to address public concerns and highlight the benefits of renewable energy. Technological
advancements in turbine efficiency, grid integration, and energy storage will also play a pivotal role
in overcoming existing limitations. As renewable energy continues to grow in importance, future
studies should investigate its long-term sustainability, focusing on how socio-political and economic
factors can be aligned to achieve a successful transition to cleaner energy sources.

Acknowledgements

This research has been financed by the subsidy granted by the University of Economics in Cracow (Program
Potencjat nr 078/EFP/2022/POT).

The contribution of the authors

Conceptualisation, ].W,, P.D., AZ. and L.P; literature review, ]W,, A.Z,, L.P. and P.D.; methodology, ].W,, AZ. and P.D,;
formal analysis, ].W,, A.Z. and L.P; writing, A.Z,, PD., L.P. and ].W.; conclusions and discussion, ].W., A.Z., P.D. and
L.P.

The authors have read and agreed to the published version of the manuscript.

References

Abadie, L. M., & Goicoechea, N. (2021). Old Wind Farm Life Extension vs. Full Repowering. A Review of Economic
Issues and a Stochastic Application for Spain. Energies, 14(12), 3678. https://doi.org/10.3390/en14123678

Abolhosseini, S., & Heshmati, A. (2014). The main support mechanisms to finance renewable energy develop-
ment. Renewable and Sustainable Energy Reviews, 40,876-885. https://doi.org/10.1016/j.rser.2014.08.013

Anatolitis, V., Azanbayev, A., & Fleck, A. K. (2022). How to design efficient renewable energy auctions? Empirical
insights from Europe. Energy Policy, 166, 112982. https://doi.org/10.1016/j.enpol.2022.112982

Aposporis, H. (2023). Greece announces offshore wind energy program, targets 4.9 GW by 2032. https://balkan-
greenenergynews.com/greece-announces-offshore-wind-energy-program-targets-4-9-gw-by-2032

DOI: 10.34659/€is.2025.93.2.962


https://doi.org/10.3390/en14123678
https://doi.org/10.1016/j.rser.2014.08.013
https://doi.org/10.1016/j.enpol.2022.112982
https://balkangreenenergynews.com/greece-announces-offshore-wind-energy-program-targets-4-9-gw-by-2032
https://balkangreenenergynews.com/greece-announces-offshore-wind-energy-program-targets-4-9-gw-by-2032

ECONOMICS AND ENVIRONMENT 2(93) = 2025 _I 2

Bednarek-Szczepanska, M. (2016). Wind energy as a subject of location conflicts in Poland. Energy Policy -
Energy Policy Journal, 19(1), 53-72. https://epj.min-pan.krakow.pl/pdf-96118-28894?filename=Wind%20
energy%20as%20a_subject.pdf (in Polish).

Broniewicz, M., Broniewicz, F, Dec, K., & Skubiak, B. (2023). The concept of using wind turbine propellers in the
construction of acoustic screens as an example of a circular economy model. Economics and Environment,
87(4), 1-18. https://doi.org/10.34659 /eis.2023.87.4.726

De Laurentis, C., & Windemer, R. (2024). When the turbines stop: Unveiling the factors shaping end-of-life deci-
sions of aging wind infrastructure in Italy. Energy Research & Social Science, 113, 103536. https://doi.
org/10.1016/j.erss.2024.103536

Del Rio, P. (2014). On evaluating success in complex policy mixes: the case of renewable energy support schemes.
Policy Sciences, 47, 267-287. https://www.jstor.org/stable/44113969

Euronews. (2024, May 14). Serbia needs to align further with the EU, Commissioner Vdrhelyi tells Vuci¢ in Belgrade.
https://www.euronews.com/my-europe/2024/05/14/is-serbia-sliding-towards-authoritarian-
ism-or-closer-to-eu-membership

Fabregue, B. F. G. (2023). A brief outlook of renewable energy in Slovakia: Trend and potential. https://www.
blue-europe.eu/analysis-en/short-analysis/a-brief-outlook-of-renewable-energy-in-slovakia-trend-and-
potential/

Fieducik, ]. (2018). An analysis of electricity generation in a wind farm in a North-Eastern Poland - a case study.
Economics and Environment, 64(1), 76-95. https://ekonomiaisrodowisko.pl/journal/article/view/179

Frate, G. F, Ferrari, L., & Desideri, U. (2020). Impact of forecast uncertainty on wind farm profitability. Journal of
Engineering for Gas Turbines and Power, 142(4), 041018. http://dx.doi.org/10.1115/1.4045085

Gajdzik, B., Wolniak, R., Nagaj, R., Grebski, W. W.,, & Romanyshyn, T. (2023). Barriers to Renewable Energy Source
(RES) Installations as Determinants of Energy Consumption in EU Countries. Energies, 16(21), 7364.
https://doi.org/10.3390/en16217364

Haufe, M. C., & Ehrhart, K. M. (2018). Auctions for renewable energy support-suitability, design, and first lessons
learned. Energy Policy, 121, 217-224. https://doi.org/10.1016/j.enpol.2018.06.027

Herema. (2024, November 1). The Draft National Programme for Offshore Wind Energy, unlocking a natural
wealth for clean energy and billions of euros investments. Herema. https://herema.gr/the-draft-national-
programme-for-offshore-wind-energy-unlocking-a-natural-wealth-for-clean-energy-and-billions-of-euros-
investments/

Jansen, M,, Staffell, I, Kitzing, L., Quoilin, S., Wiggelinkhuizen, E., Bulder, B., Riepin, I, & Miisgens, F. (2020). Oft-
shore wind competitiveness in mature markets without subsidy. Nature Energy, 5(8), 614-622. https://doi.
org/10.1038/541560-020-0661-2

Kadhirvel, B.,, Ramaswamy, S., Kirubaharan, V,, Bastin, J., Shobana Devi, A., Kanagavel, P,, & Balaraman, K. (2020).
Optimization of the wind farm layout by repowering the old wind farm and integrating solar power plants:
A case study. International Journal of Renewable Energy Research, 10(3), 1287-1301. https://www.
researchgate.net/publication/355411228_Optimization_of_the_wind_farm_layout_by_repowering_the_old_
wind_farm_and_integrating_solar_power_plants_A_case_study

Kovandzi¢, ]. (2011). Drivers and Barriers for Investments in Wind Energy in Serbia “Don Quixote against the

windmills”. Lund: International Institute for Industrial Environmental Economics. https://lup.lub.lu.se/
luur/download?func=downloadFile&record01d=2203274&file01d=2203280

Kryszk, H., Kurowska, K., Marks-Bielska, R., Bielski, S., & Ezlakowski, B. (2023). Barriers and Prospects for the
Development of Renewable Energy Sources in Poland during the Energy Crisis. Energies, 16(4), 1724. https:
//doi.org/10.3390/en16041724

Kurbatova, T, & Khlyap, H. (2014). Economical mechanisms for renewable energy stimulation in Ukraine.
Renewable and Sustainable Energy Reviews, 31, 486-491. https://doi.org/10.1016/j.rser.2013.12.004

Kurbatova, T., & Sidortsov, R. (2022). Trash to Hryvnias: The economics of electricity generation from landfill gas
in Ukraine. International Journal of Sustainable Energy Planning and Management, 33, 53-64. https://doi.
org/10.54337 /ijsepm.6707

Leidecker, T, Bulman, T, Levin, L., & Blake, H. (2023). Transitioning to a green economy in Greece. OECD. https://
one.oecd.org/document/ECO/WKP%282023%2910/en/pdf

Mallaret, S., Jansen, M., Sismo Laido, A., & Kitzing, L. (2024). Profitability dynamics of offshore wind from auction
toinvestmentdecision. Renewable and Sustainable Energy Reviews, 199,114450. https://doi.org/10.1016/j.
rser.2024.114450

Martinez, E., Sanz, F, Pellegrini, S., Jimenez, E., & Blanco, ]. (2009). Life-cycle assessment of a 2-MW rated power
wind turbine: CML method. The International Journal of Life Cycle Assessment, 14, 52-63. https://doi.org/
10.1007/s11367-008-0033-9

Matthéus, D. (2020). Designing effective auctions for renewable energy support. Energy Policy, 142, 111462.
https://doi.org/10.1016/j.enpol.2020.111462

Ministry of the Environment and Safety Energy. (2021). Decreto Ministeriale 28 dicembre 2021. https://unmig.
mase.gov.it/decreto-ministeriale-28-dicembre-2021 (in Italian).

NIK. (2022). Rozwdj morskiej energetyki wiatrowej. https://www.nik.gov.pl/kontrole/P/21/065/LSZ/ (in Polish).

DOI: 10.34659/€is.2025.93.2.962


https://epj.min-pan.krakow.pl/pdf-96118-28894?filename=Wind%20energy%20as%20a_subject.pdf
https://epj.min-pan.krakow.pl/pdf-96118-28894?filename=Wind%20energy%20as%20a_subject.pdf
https://doi.org/10.34659/eis.2023.87.4.726
https://doi.org/10.1016/j.erss.2024.103536
https://doi.org/10.1016/j.erss.2024.103536
https://www.jstor.org/stable/44113969
https://www.euronews.com/my-europe/2024/05/14/is-serbia-sliding-towards-authoritarianism-or-closer-to-eu-membership
https://www.euronews.com/my-europe/2024/05/14/is-serbia-sliding-towards-authoritarianism-or-closer-to-eu-membership
https://www.blue-europe.eu/analysis-en/short-analysis/a-brief-outlook-of-renewable-energy-in-slovakia-trend-and-potential/
https://www.blue-europe.eu/analysis-en/short-analysis/a-brief-outlook-of-renewable-energy-in-slovakia-trend-and-potential/
https://www.blue-europe.eu/analysis-en/short-analysis/a-brief-outlook-of-renewable-energy-in-slovakia-trend-and-potential/
https://ekonomiaisrodowisko.pl/journal/article/view/179
http://dx.doi.org/10.1115/1.4045085
https://doi.org/10.3390/en16217364
https://doi.org/10.1016/j.enpol.2018.06.027
https://herema.gr/the-draft-national-programme-for-offshore-wind-energy-unlocking-a-natural-wealth-for-clean-energy-and-billions-of-euros-investments/
https://herema.gr/the-draft-national-programme-for-offshore-wind-energy-unlocking-a-natural-wealth-for-clean-energy-and-billions-of-euros-investments/
https://herema.gr/the-draft-national-programme-for-offshore-wind-energy-unlocking-a-natural-wealth-for-clean-energy-and-billions-of-euros-investments/
https://doi.org/10.1038/s41560-020-0661-2
https://doi.org/10.1038/s41560-020-0661-2
https://www.researchgate.net/publication/355411228_Optimization_of_the_wind_farm_layout_by_repowering_the_old_wind_farm_and_integrating_solar_power_plants_A_case_study
https://www.researchgate.net/publication/355411228_Optimization_of_the_wind_farm_layout_by_repowering_the_old_wind_farm_and_integrating_solar_power_plants_A_case_study
https://www.researchgate.net/publication/355411228_Optimization_of_the_wind_farm_layout_by_repowering_the_old_wind_farm_and_integrating_solar_power_plants_A_case_study
https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=2203274&fileOId=2203280
https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=2203274&fileOId=2203280
https://doi.org/10.3390/en16041724
https://doi.org/10.3390/en16041724
https://doi.org/10.1016/j.rser.2013.12.004
https://doi.org/10.54337/ijsepm.6707
https://doi.org/10.54337/ijsepm.6707
https://one.oecd.org/document/ECO/WKP%282023%2910/en/pdf
https://one.oecd.org/document/ECO/WKP%282023%2910/en/pdf
https://doi.org/10.1016/j.rser.2024.114450
https://doi.org/10.1016/j.rser.2024.114450
https://doi.org/10.1007/s11367-008-0033-9
https://doi.org/10.1007/s11367-008-0033-9
https://doi.org/10.1016/j.enpol.2020.111462
https://unmig.mase.gov.it/decreto-ministeriale-28-dicembre-2021
https://unmig.mase.gov.it/decreto-ministeriale-28-dicembre-2021
https://www.nik.gov.pl/kontrole/P/21/065/LSZ/

ECONOMICS AND ENVIRONMENT 2(93) = 2025 _I 3

Olivares-Cabello, |, Lopez, A., Gebraad, P, Lizcano, G., & Edvaldsson, E. (2024). The impacts of climate change on
offshore wind park projects: from changes in resource to project profitability. Journal of Physics: Conference
Series, 2767, 092085. https://doi.org/10.1088/1742-6596/2767/9/092085

Orbis. (2024, June 20). Orbis Database. https://login.bvdinfo.com/R1/Orbis

Peimani, H. (2018). Financial Barriers to Development of Renewable and Green Energy Projects in Asia. ADBI
Working Paper Series, 862. https://www.adb.org/sites/default/files/publication/445156 /adbi-wp862.pdf

Polish Electricity Association. (2022). Polish Energy Transition Path. https://pkee.pl/wp-content/uploads/2022/
11/EN_Report_PKEE.pdf

Polish Wind Energy Association. (2024). Wind energy in Poland 2024. http://psew.pl/wp-content/
uploads/2024/06/Wind-energy-in-Poland-Report-2024-2.pdf (in Polish).

Poullikkas, A., Kourtis, G., & Hadjipaschalis, I. (2012). An overview of the EU Member States support schemes for
the promotion of renewable energy sources. International Journal of Energy and Environment, 3(4), 553-
566. https://www.ijee.ieefoundation.org/vol3/issue4/IJEE_06_v3n4.pdf

Ragwitz, M., & Steinhilber, S. (2014). Effectiveness and efficiency of support schemes for electricity from renew-
able energy sources. Wiley Energy and Environment, 3(2), 213-229. https://doi.org/10.1002 /wene.85

Rakocevic, L., Matowska, M., & De Brouwer, A. (2022). Clean energy for EU islands: Study on regulatory barriers
and recommendation for clean energy transition on the islands - Greece, the European Commission. https://
clean-energy-islands.ec.europa.eu/system/files/2023-02/study%200n%20regulatory%Z20barriers%20
and%?20recommendation%20for-MJ0322269ENN.pdf

Rapacka, P. (2023). Wind will be an important element of the Polish energy mix, now the environment - wind
energy in Poland 2023. https://www.teraz-srodowisko.pl/aktualnosci/wiatr-element-miks-energetyczny-
Zyska-13532.html (in Polish).

Rauba, K., & Ziminska, A. (2018). The Evaluation of the public perception of the implementation of “Rajgréd FW6
Polska Wind Farm”. Economics and Environment, 65(2), 124-141. https://ekonomiaisrodowisko.pl/journal
/article/view/162

Rubio-Domingo, G., & Linares, P. (2021). The future investment costs of offshore wind: An estimation based on
auction results. Renewable and Sustainable Energy Reviews, 148, 111324. https://doi.org/10.1016/j.rser.
2021.111324

Rynik, J. (2023, August 16). Investors plan on building 200 wind turbines all over Slovakia. Spectator. https://
spectator.sme.sk/c/23205293/investors-plan-on-building-200-wind-turbines-all-over-slovakia.html

Sakka, E. G., Bilionis, D. V., Vamvatsikos, D., & Gantes, C. ]. (2020). Onshore wind farm siting prioritization based
on investment profitability for Greece. Renewable Energy, 146, 2827-2839. https://doi.org/10.1016/].
renene.2019.08.020

Sensi, L., Melani, P. F, Venturi, A, Giusti, M., Mungo, G., Tomassetti, V., & Bianchini, A. (2022). Re-Powering Italian
Wind Farms: a Feasibility Study from Theory to Practice. Journal of Physics: Conference Series, 2385,
012107. http://dx.doi.org/10.1088/1742-6596/2385/1/012107

Seredocha, 1. (2014). Zalety i wady instalacji wiatrowych. Prawo.pl. https://www.prawo.pl/biznes/zalety-i-
wady-elektrowni-wiatrowych,163045.html (in Polish).

Serri, L., Colle, L., Vitali, B., & Bonomi, T. (2020). Floating Offshore Wind Farms in Italy beyond 2030 and beyond
2060: Preliminary Results of a Techno-Economic Assessment. Applied Science, 10(24), 8899. https://doi.
org/10.3390/app10248899

Sierak, A. (2021). The lack of an installation port in Poland means profit for the neighbors. “I completely under-
stand these investors” Energetyka. https://www.wnp.pl/energetyka/brak-portu-instalacyjny-w-polsce-to-
zarobek-dla-sasiadow-calkowicie-rozumiem-tych-inwestorow,479516.html. (in Polish).

Simchi-Levi, D., & Haren, P. (2022, March 17). How the war in Ukraine is further disrupting global supply chains.
Harvard Business Review. https://hbr.org/2022 /03 /how-the-war-in-ukraine-is-further-disrupting-global-
supply-chains

Soroush, G., Dos Reis, P. C,, Schittekatte, T., Piebalgs, A., Jones, C., Pototschnig, A., & Glachant, ]. M. (2022). Review
of different national approaches to supporting renewable energy development. https://cadmus.eui.eu/han-
dle/1814/74538

Spectator. (2024, January 19). Wind turbines face another bureaucratic hurdle, potentially delaying projects. Spec-
tator. https://spectator.sme.sk/c/23270985/wind-turbines-face-another-bureaucratic-hurdle-potential-
ly-delaying-projects.html

Stavrakas, V, Kleanthis, N., & Giannakidis, G. (2021). Energy transition in Greece towards 2030 & 2050: Critical
issues, challenges & research priorities. https://sentinel.energy/wp-content/uploads/2021/04/Greek-CS_-
Synthesis-Report.pdf

Stojilovska, A., & Kolovrat, M. (2024). Overcoming barriers for renewable energy deployment in the Western Bal-
kans: The case of North Macedonia and Serbia. https://caneurope.org/content/uploads/2024/01/Study-
on-Barriers-for-Deployment-of-RES-in-the-Western-Balkans.pdf

Suder, J. (2023). Zmiany zachodzqce na rynku energii niskoemisyjnej. Obserwator finansowy. https://www.obser-
watorfinansowy.pl/tematyka/makroekonomia/trendy-gospodarcze/zmiany-zachodzace-na-rynku-
energii-niskoemisyjnej/ (in Polish).

DOI: 10.34659/€is.2025.93.2.962


https://doi.org/10.1088/1742-6596/2767/9/092085
https://login.bvdinfo.com/R1/Orbis
https://www.adb.org/sites/default/files/publication/445156/adbi-wp862.pdf
https://pkee.pl/wp-content/uploads/2022/11/EN_Report_PKEE.pdf
https://pkee.pl/wp-content/uploads/2022/11/EN_Report_PKEE.pdf
http://psew.pl/wp-content/uploads/2024/06/Wind-energy-in-Poland-Report-2024-2.pdf
http://psew.pl/wp-content/uploads/2024/06/Wind-energy-in-Poland-Report-2024-2.pdf
https://www.ijee.ieefoundation.org/vol3/issue4/IJEE_06_v3n4.pdf
https://doi.org/10.1002/wene.85
https://clean-energy-islands.ec.europa.eu/system/files/2023-02/study%20on%20regulatory%20barriers%20and%20recommendation%20for-MJ0322269ENN.pdf
https://clean-energy-islands.ec.europa.eu/system/files/2023-02/study%20on%20regulatory%20barriers%20and%20recommendation%20for-MJ0322269ENN.pdf
https://clean-energy-islands.ec.europa.eu/system/files/2023-02/study%20on%20regulatory%20barriers%20and%20recommendation%20for-MJ0322269ENN.pdf
https://www.teraz-srodowisko.pl/aktualnosci/wiatr-element-miks-energetyczny-Zyska-13532.html
https://www.teraz-srodowisko.pl/aktualnosci/wiatr-element-miks-energetyczny-Zyska-13532.html
https://ekonomiaisrodowisko.pl/journal/article/view/162
https://ekonomiaisrodowisko.pl/journal/article/view/162
https://doi.org/10.1016/j.rser.2021.111324
https://doi.org/10.1016/j.rser.2021.111324
https://spectator.sme.sk/c/23205293/investors-plan-on-building-200-wind-turbines-all-over-slovakia.html
https://spectator.sme.sk/c/23205293/investors-plan-on-building-200-wind-turbines-all-over-slovakia.html
https://doi.org/10.1016/j.renene.2019.08.020
https://doi.org/10.1016/j.renene.2019.08.020
http://dx.doi.org/10.1088/1742-6596/2385/1/012107
https://www.prawo.pl/biznes/zalety-i-wady-elektrowni-wiatrowych,163045.html
https://www.prawo.pl/biznes/zalety-i-wady-elektrowni-wiatrowych,163045.html
https://doi.org/10.3390/app10248899
https://doi.org/10.3390/app10248899
https://www.wnp.pl/energetyka/brak-portu-instalacyjny-w-polsce-to-zarobek-dla-sasiadow-calkowicie-rozumiem-tych-inwestorow,479516.html
https://www.wnp.pl/energetyka/brak-portu-instalacyjny-w-polsce-to-zarobek-dla-sasiadow-calkowicie-rozumiem-tych-inwestorow,479516.html
https://hbr.org/2022/03/how-the-war-in-ukraine-is-further-disrupting-global-supply-chains
https://hbr.org/2022/03/how-the-war-in-ukraine-is-further-disrupting-global-supply-chains
https://cadmus.eui.eu/handle/1814/74538
https://cadmus.eui.eu/handle/1814/74538
https://spectator.sme.sk/c/23270985/wind-turbines-face-another-bureaucratic-hurdle-potentially-delaying-projects.html
https://spectator.sme.sk/c/23270985/wind-turbines-face-another-bureaucratic-hurdle-potentially-delaying-projects.html
https://sentinel.energy/wp-content/uploads/2021/04/Greek-CS_-Synthesis-Report.pdf
https://sentinel.energy/wp-content/uploads/2021/04/Greek-CS_-Synthesis-Report.pdf
https://caneurope.org/content/uploads/2024/01/Study-on-Barriers-for-Deployment-of-RES-in-the-Western-Balkans.pdf
https://caneurope.org/content/uploads/2024/01/Study-on-Barriers-for-Deployment-of-RES-in-the-Western-Balkans.pdf
https://www.obserwatorfinansowy.pl/tematyka/makroekonomia/trendy-gospodarcze/zmiany-zachodzace-na-rynku-energii-niskoemisyjnej/
https://www.obserwatorfinansowy.pl/tematyka/makroekonomia/trendy-gospodarcze/zmiany-zachodzace-na-rynku-energii-niskoemisyjnej/
https://www.obserwatorfinansowy.pl/tematyka/makroekonomia/trendy-gospodarcze/zmiany-zachodzace-na-rynku-energii-niskoemisyjnej/

ECONOMICS AND ENVIRONMENT 2(93) = 2025

Turkovic, M. (2019, June 26). Barrier analysis and derisking RES in Serbia: Study Results. Balkan Green Energy
News. https://balkangreenenergynews.com/barrier-analysis-and-derisking-res-in-serbia-study-results/

Verbeek, M. (2017). A guide to modern econometrics. Fifth edition. New York: John Wiley & Sons.

Wartecka-Wazynska, A. (2023). The impact of onshore wind farms on the tourist value of the environment in the
opinion of Poland’s inhabitants. Analysis of secondary empirical research results. Economics and Environ-
ment, 85(2), 395-419. https://doi.org/10.34659/eis.2023.85.2.542

Wilson, R. (1992). Strategic analysis of auctions. Handbook of game theory with economic applications, 1, 227-
279. https://doi.org/10.1016/S1574-0005(05)80011-6

Wind Europe. (2024, December 8). Slovakia has excellent wind conditions but must remove barriers to wind
energy. https://windeurope.org/newsroom/news/slovakia-has-excellent-wind-conditions-but-must-re-
move-barriers-to-wind-energy/

Winikoff, ]., & Parker, D. (2023). Farm size, spatial externalities, and wind energy development. American Journal
of Agricultural Economics, 106(4), 1518-1543. https://doi.org/10.1111/ajae.12438

Wroébel, P. (2024, April 4). Race against time. When will offshore wind energy come into play? Forum Energii. https:
//www.forum-energii.eu/offshore-stan-gry (in Polish).

Joanna WYROBEK = Andrzej ZYGULA - tukasz POPLAWSKI = Pawet LULA = Pawet DZIEKANSKI

WPLYW CZYNNIKOW SPOtECZNO-POLITYCZNYCH NA RENTOWNOSC
FARM WIATROWYCH W WYBRANYCH KRAJACH UNII EUROPEJSKIEJ

STRESZCZENIE: Cel: Niniejsze badanie analizuje rentownosé firm zajmujacych sie produkcja energii wiatrowej oraz sposeb,
w jaki postawy spoteczne i polityczne wobec farm wiatrowych wptywaja na ich wyniki finansowe. Metodyka/zastosowane podej-
$cie: W badaniu zastosowano analize danych panelowych dotyczacych rentownosci farm wiatrowych w réznych krajach,
uwzgledniajac polityki rzadowe i cele w zakresie energii odnawialnej. Wyniki: Rentowno$¢ znacznie rézni sie w zaleznosci od
kraju; na wyniki wptywajg akceptacja spoteczna oraz wsparcie polityczne. Austria i Niemcy wykazujg wyzsza rentownos$¢, pod-
czas gdy Grecja i Polska napotykaja trudnosci. Kraje z najwiekszym oporem wobec energii wiatrowej miaty réwniez najwyzsze
ceny energii elektrycznej. Ograniczenia/implikacje badawcze: Skupienie sie na rentowno$ci moze pomija¢ inne czynniki wptywa-
jace na rozwoj energii wiatrowej, a analiza ogranicza sie do firm zajmujacych sie wytacznie energiag wiatrowa. Implikacje prak-
tyczne: Wyniki wskazujg, ze zwiekszenie wsparcia politycznego i spofecznego jest kluczowe dla ekonomicznej rentownosci
energii wiatrowej. Implikacje spoteczne: Zrozumienie spotecznego oporu wobec farm wiatrowych jest kluczowe dla przysztego
rozwoju tego Zrédta energii. Oryginalno$¢/warto$¢ dodana: Niniejsze badanie podkresla wptyw czynnikéw spotecznych i poli-
tycznych na rentownosé inicjatyw zwigzanych z energig odnawialna.

StOWA KLUCZOWE: energia wiatrowa, rentownosé, akceptacja spoteczna, wsparcie polityczne, energia odnawialna
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