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Abstract: It is very important for EU countries to achieve energy independence. But this is actually
impossible without a high level of use or consumption of renewable energy (RE) sources. Important
parameters affecting the consumption of RE sources are as follows: foreign direct investments (FDI),
adjusted net savings (ANS), and environmental tax revenues. In the presented work, the likely impact
of the above indicators on the level of use of RE sources was estimated using a second-order regression
equation. As a result, it was established that the growth of the adjusted net savings indicator and an
increase in environmental tax revenues (ETR) have a positive effect on the level of use of RE sources.
With significant FDI, the level of ANS does not have a very obvious effect on the growth of the level
of use of RE sources. An increase in the level of ANS allows for an increase in ETR, which in turn
contributes to an increase in the level of consumption of RE sources. It was also established that an
increase in the level of ANS contributes to a more complete realization of the potential of FDI for
the development of RE. It has been empirically established that a consistently high consumption
of renewable energy sources is actually possible in the countries with a high level of adjusted net
savings, high environmental tax revenues, and active attraction of foreign direct investments.

Keywords: energy independence; regression equation; coefficients; parameters; indicators

1. Introduction

One of the main tasks of today for every country in the world is to achieve energy
independence. In addition, a long-term strategy to reduce harmful impacts on the climate
and the environment is one of the priorities included in the development of a society, as
was stated at the World Economic Forum [1]. That is why the sustainable development of
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renewable energy is important. But at the same time, several problems arise. In particular,
access to modern clean energy is limited, because about 90% of the increase in energy
production from renewable (green) sources is in the countries with strong economies [2].

For the sustainable development of renewable energy, it is important that this devel-
opment takes place fairly and inclusively. In particular, a significant number of studies
confirm that economic growth has a positive effect on the consumption of renewable energy
sources [3–8].

On the contrary, a balanced development of renewable energy can help reduce the
global unevenness of the economic development of countries and ensure the stability of
the world economy. The introduction of policies by countries aiming at reducing energy
dependence on traditional energy sources and increasing the level of use of renewable
energy sources leads to the repurposing of global economic development factors. In
particular, such repurposing involves a change in the proportions of the distribution of
financial and human resources between various spheres of the economy and the economic
growth of the country in general [9–14]. In the process of such repurposing, inevitably there
is a transition of industrial production to “clean” technologies and the economical use of
non-renewable resources, furthering the reduction in emissions in the environment [15–17].
Increasing the level of use of renewable energy sources is a powerful social aspect for
increasing the number of new jobs, improving the level of energy availability, etc. [18]. Also,
reducing energy importation dependence in countries improves the energy security of
these countries [19,20]. It should be noted that economic efficiency and energy security can
be both potential and real. And the development of clean technologies and social factors
have the potential to cause a strong economic effect in the future. Therefore, it is quite
difficult to immediately reflect environmental and social efficiency in cost form.

It should be noted that the growth of the share of renewable “green” energy in the total
energy consumption of countries is impossible without active international cooperation.
Cooperation between countries should be based on scientific cooperation, technology
transfer, joint investment in renewable energy, and ecology projects. Thanks to international
cooperation, the EU countries introduced a “green course”, significantly diversified energy
resources, reduced the consumption of traditional types of fuel and improved their energy
independence [21,22]. The development strategies of the EU countries envisage further
growth in the use of renewable energy sources. In particular, the directive of the European
Parliament and the Council on promoting the use of energy from renewable sources
(2009/28/EU) envisages an increase in the share of renewable energy sources by 45% of the
level of energy consumption in EU countries by 2030 [23–27].

However, different European countries have different opportunities to achieve a share
of renewable energy in the final consumption set by the directive. After all, EU member
states have different levels of economic stability, different opportunities for investing
in renewable energy sources, and different potentials for renewable resources. That is
why international cooperation will make it possible to smooth out different capabilities
of countries and achieve the planned level of use of renewable energy sources in the
European Union.

In scientific studies, economic, technical, ecological, and political factors determin-
ing the consumption of renewable energy sources are singled out [28–31]. For example,
investment and financing as factors for improving energy independence are considered
in a significant number of studies. It is believed that the successful use of renewable
energy is based on the growth of annual investments and financing in renewable energy
systems [32,33]. Active attraction of investments has a significant impact on increasing
the share of renewable energy in total energy consumption [34]. Favorable conditions for
foreign and public–private investment, financial and environmental incentives form the
vector of development of renewable energy sources.

However, it is necessary to take into account that each individual aspect (factor) of
the use of renewable energy sources can have both positive and negative effects. And the
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interaction of aspects (factors) can have a significant impact on the formation of policy
regarding the use of renewable energy sources.

One of the important options for the interaction of factors are the influence of foreign
investments (% GDP), adjusted net savings (% GNP), and environmental tax revenues
(% GDP) on the consumption of renewable energy sources (% of total energy consumption).
Therefore, in the present study, we tried to evaluate and analyze the relationship of the
above indicators and their ability to influence the growth in the use of renewable energy
sources in 27 EU countries.

2. Literature Review

A significant number of the scientific studies we analyzed were aimed at determining
the mutual influence between the consumption of renewable energy sources and various
indicators of economic development in countries, as well as some environmental perfor-
mance indicators in those same countries. This study was conducted for different groups
of countries, for different time periods, and for different directions (factors, aspects) of
mutual influence. In particular, scientists [35] used an empirical analysis of the outflow of
foreign direct investment on the level of consumption of renewable energy sources in 39
countries of the world, taking into account the RECAL index of attractiveness of countries
to renewable energy.

The results of the study confirm the existence of a correlation between the model
parameters in the presence of cross-sectional dependence and structural breaks. The
authors noted that there is a positive effect of foreign direct investments and demand on
the level of use of renewable energy sources. However, for the countries in which the
average consumption of renewable energy sources is less than the average global energy
consumption over the past 20 years, the growth of foreign direct investments has practically
no effect on the growth of the level of use of renewable energy sources. Also, it was noted
that an increase in foreign direct investments does not contribute to an increase in the
introduction of green technologies.

Researchers [36] studied the effects of various factors (aspects) (including foreign
direct investments) on the consumption of renewable energy sources in 31 African coun-
tries south of the Sahara for the period of 2002–2019. As a result of the research, it was
established that the impact of the amount of foreign direct investments on the consumption
of renewable energy sources was insignificant. The authors indicated that such results may
be a consequence of the predicted creditor risk for the given countries.

An analytical study of the dependences between the investments and consumption of
renewable energy sources for BIMESTEC countries (countries of the Bay of Bengal) [37]
was also conducted. In the study, the authors took into account the outflow of public–
private investments, globalization, and urbanization. Energy consumption was reflected
by three indicators: total energy consumption and energy consumption, renewable energy
sources, and consumption of traditional (fossil) energy. The researchers established a
statistically significant and positive relationship between the above indicators. Specifically,
a 1% increase in investment leads to a 0.013% increase in renewable energy demand in the
Bay of Bengal. However, this study was more focused on cooperation between public and
private investments in the consumption of renewable energy sources.

An assessment of foreign direct investments and globalization in relation to energy
diversification in some BRICS countries (Brazil, India, China, and South Africa) was carried
out in scientific papers [38,39]. The authors of the papers suggested using the energy
diversification index. As a result of research, the positive impact of foreign investments
on the energy security of Brazil and South Africa was established. Conversely, for China
and India, the negative influence of foreign investments on the energy diversification of
their countries was established. The researchers concluded that the impact of foreign direct
investments on renewable energy depends on the structure of the economy of the country
and its energy policy. Factors affecting the amount of electricity from renewable sources in
the total energy consumption and their relationships were investigated for the conditions of
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China [30]. The research was conducted on the basis of data for the period from 1980 to 2011
using the vector error correlation model. As a result of the research, a long-term relationship
was established between the consumption of electricity from renewable sources and the
gross domestic product per capita. The authors of the study also established a negative
relationship between foreign direct investments and the share of renewable energy sources
in the total electricity consumption in China.

The work by [28] describes a study on the influence of certain factors on the growth of
the use of renewable energy sources for 38 countries. The study was conducted for both
developed economies and developing countries. Special attention was paid to the countries
with significant reserves of traditional (fossil) energy sources. The scientists established that
in some countries, the state energy policy significantly hinders investments in renewable
energy, and, accordingly, investments in renewable energy have a small impact on the
country’s energy security.

The study of the relationship between innovations, foreign direct investments, eco-
nomic growth, and the consumption of renewable energy sources was described in a
scientific paper [40]. The study was conducted for a sample of factors for 60 countries.

The results were obtained, indicating the presence of a bidirectional (mutual) connec-
tion of the investigated indicators. The results of the research made it possible to draw a
conclusion about the importance of investing in renewable energy sources. A two-way
connection between the receipt of foreign direct investments and the consumption of re-
newable energy sources was established. It was stated that an increase in foreign direct
investments will contribute to the sustainable development of projects in the field of re-
newable energy, as foreign investors recognize the potential of sustainable development
of renewable energy sources. Conversely, the growth of production and consumption
of renewable energy sources can make the country more attractive to foreign investors
interested in environmental initiatives. In this study, the scientists emphasized the influence
of the abovementioned factors on the economic growth of the countries under study.

The authors [41] investigated how investments in renewable energy and the country’s
financial structure and environmental regulation affect the sustainability of the transition
to renewable energy in the countries with highly developed economies (G7 countries). The
researchers applied the CS-ARDL model and obtained results characterizing the influence
of the abovementioned factors on stimulating the transition to the use of renewable energy
sources in the long term. The paper described the results of a study on the impact of both
individual factors and their mutual influence on the sustainable transition to the use of
renewable energy sources, which was reflected as a percentage of the consumption of
renewable energy sources in the total energy consumption.

The paper states that investments have a significant impact on the development of
renewable energy, and this impact can be described by a wide range of mathematical
models. The researchers found that an increase in foreign direct investments by 1% can lead
to an increase in the use of renewable energy sources by 0.1%. The authors indicated that
environmental regulation is an effective tool for the sustainable development of renewable
energy in G7 countries. An analysis of the obtained mathematical models was carried out,
and it was established that all models indicate the importance of environmental regulations
for the growth of the use of renewable energy sources, which is reflected as environmental
tax revenues as a % of the total tax revenue.

The study by [42] analyzed the impact of environmental tax revenues together with
other factors on the transition of renewable energy in 32 countries with high income. The
researchers applied the Method of Moments Quantile Regression. As a result of the analysis
of the obtained models, a long-term relationship of the studied factors with the energy
transition index was revealed. The presence of U-shaped impact factors at the first stages
of the energy transition was established. Scientists noted that environmental tax revenues,
combined with other factors, have a favorable influence on selected quantiles regarding the
stability of the transition to the use of renewable energy.



Energies 2024, 17, 4465 5 of 14

In the scientific paper by [43], the causal relationship between environmental tax
revenues and the consumption of renewable energy sources in 15 countries along the Belt
and Road (including developed countries and developing ones) was investigated. As a
result of the study, the non-linear influence of environmental tax revenues on the con-
sumption of renewable energy sources was established. A positive impact was established
in the long term, i.e., an increase in environmental tax revenues contributed to a growth
in the consumption of renewable energy sources in the long term. But in the short term,
the increase in environmental tax revenues did not contribute to a growth in the use of
renewable energy sources.

In the study by [44], it was found that an increase in the receipt of foreign direct
investments causes an increase in the consumption of renewable energy sources only in
the countries with a high level of income. In a number of studies, it was established that
an increase in the receipt of foreign direct investments is related to the increase in the con-
sumption of renewable energy sources due to the transfer of clean energy technologies [35].

It should be noted that in the information sources analyzed by us, there is no clear
consensus regarding the impact of foreign direct investments and environmental tax rev-
enues on the consumption or production of renewable energy sources. In most of the
studies analyzed by us, a favorable relationship between the sustainable development of
renewable energy and the abovementioned factors was found; however, some researchers
had conclusions about the lack of an adequate connection between the specified factors.
In addition, the mathematical models used by the researchers are quite complex and not
universal. The mathematical models we analyzed give fairly accurate results only for
limited ranges of values. Therefore, it is necessary to conduct further research in order to
build an adequate statistical model.

3. Materials and Methods

This study examines the influence of factors such as foreign direct investments
(FDI) [45], adjusted net savings (ANS) [46], and environmental tax revenues (ETR) [47]
on the use or consumption of renewable energy (RE) sources [48] in the countries of the
European Union. In this study, we consider the consumption of RE sources as a share
of the consumption of RE sources in the country’s gross final energy consumption [48]
and present this indicator as a dependent variable. The independent variables—FDI and
ETR—are expressed as a percentage of gross domestic product (% of GDP) to account
for the differences in the sizes of the economies being studied. The independent variable
ANS reflects gross national savings, adjusted for profits and losses (consumption of fixed
capital, depletion of natural resources and forests, pollution damage), and is expressed as a
percentage of gross national income (% of GNI). The data source for FDI was the World
Bank Group’s Economy section [45]. For ANS, the data source was also the World Bank
Group, specifically the World Development Indicators section [46]. For ETR, the data source
was the Eurostat portal, Data Browser section [47]. The data on RE was also obtained from
the Eurostat portal, Data Browser section [48]. The dataset covers all EU countries for the
period from 2011 to 2021.

A second-order regression equation was used to express the probable analytical rela-
tionship between the above indicators:

y = b1 + b2x1 + b3x2 + b4x3 + b5x2
1 + b6x2

2 + b7x2
3 + b8x1x2 + b9x1x3 + b10x2x3, (1)

where

y—renewable energy (RE) sources, % of gross energy consumption;
x1—foreign direct investments (FDI), % of gross domestic product;
x2—adjusted net savings (ANS), % of gross national income;
x3—environmental tax revenues (ETR), % of gross domestic product;
bi—equation coefficients.
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It is important to note that a second-order regression equation was selected for the
statistical analysis. In another article, the authors suggest that equations of this type
correctly account for the mutual influence between independent parameters and dependent
variable values [49]. To increase the significance level of the equation, the coefficients of the
obtained equations were analyzed, and statistically insignificant indicators were identified
and excluded from further analysis [50,51].

We also evaluated the adequacy of the equations and the coefficients of the corre-
sponding equation. The assessment was performed based on a comparison of the actual
and theoretical values of the F-test (Fisher’s test) and the t-test (Student’s test) [50,51]. The
values of the criteria were obtained using Microsoft Excel v.16 (Microsoft Corporation, Red-
mond, WA, USA) using the Data Analysis package v.16 (Microsoft Corporation, Redmond,
WA, USA).

4. Results

Statistical analysis of the studied indicators is given in Table 1.

Table 1. Statistical analysis of the studied indicators.

Indicator y x1 x2 x3

Mean 21.30135 8.51811 9.23715 2.595175
Median 18.0255 2.706378 9.415058 2.52

Minimum 2.855 −117.42 −11.3918 1.16
Maximum 62.573 279.3473 21.79146 4.14

Sum 6092.186 2436.179 2641.825 742.22
Count 286 286 286 286

The regression analysis of the indicators made it possible to obtain preliminary values
of the coefficients of Equation (1); these values are listed in Table 2.

Table 2. Preliminary values of the coefficients of the regression equation.

Coefficient t Stat p-Value

b1 −15.490 −1.095 0.045
b2 0.272 1.703 0.040
b3 0.165 0.228 0.819
b4 23.565 2.550 0.011
b5 0.000 0.511 0.610
b6 0.027 1.718 0.047
b7 −3.696 −2.373 0.018
b8 −0.013 −2.476 0.014
b9 −0.103 −1.878 0.049
b10 −0.082 −0.431 0.667

Analyzing the obtained p-Value, we can conclude that some coefficients (b3, b5, b10) do
not meet the t-criterion (Student’s t-test for the confidence level of 95%—p-Value < 0.05).
Therefore, we remove them, and for the remaining coefficients, we make an appropriate
adjustment (Table 3).

Table 3. Adjusted values of coefficients of the regression equation (R2 = 0.63).

Coefficient t Stat p-Value

b1 −11.061 −1.018 0.031
b2 0.261 1.653 0.039
b4 20.843 2.595 0.010
b6 0.038 3.573 0.000
b7 −0.471 −2.293 0.023
b8 −0.005 −2.417 0.016
b9 0.008 −1.808 0.042
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Thus, Equation (1) takes the following form:

y = −11.061 + 0.261x1 + 20.843x3 + 0.038x2
2 − 0.471x2

3 − 0.005x1x2 + 0.008x1x3. (2)

As for the coefficients of the obtained equation, the following should be noted. The
values of the coefficients b2 = 0.261 and b4 = 20.843 indicate a positive impact of FDI and
ETR on the use of RE sources. Regarding the coefficient b6 = 0.38, it can be noted that there
is a positive effect of the square (second degree) of ANS on the use of RE sources. It can
also be argued that there is a positive relationship between FDI and ETR, as evidenced by
the value of the coefficient b9 = 0.008. However, the values of the coefficients b7 = −0.471
and b8= −0.005 indicate that the influence of the square (second degree) of ETR and the
interaction of FDI and ANS may be negative on the use of RE sources, and therefore the
careful study and balancing of the above indicators is necessary.

The analysis of Equation (2) for extrema made it possible to construct the correspond-
ing response surfaces. Further analyses of the response surfaces made it possible to make
several interesting assumptions. To begin with, we will analyze three surfaces describing
the likely impact of ANS (x2, %) and ETR (x3, %) on the consumption of RE sources (y, %)
at three values of FDI (x1, %): low 0% (Figure 1a), medium 50% (Figure 1b), and high 100%
(Figure 1c).
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Figure 1. Probable influence of ANS (x2, %) and ETR (x3, %) on the consumption of RE sources (y, %).
Low 0% (a), medium 50% (b), and high 100% (c).

It is obvious that the growth of the adjusted net saving indicator and the increase in
ETR have a positive effect on the level of use of RE sources. Moreover, the relationship
between the increase in ETR and the growth in the use of RE sources is actually linear
(Figure 2). It should also be noted that with a significant foreign direct investment (about
100% and above), the effect of the level of ANS does not have a very obvious effect on the
growth of the level of use of RE sources (Figure 3).
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Figure 3. Variants in the relationship between the increase in the level of ANS (x2) and the growth in
the use of RE sources (y) for three values of FDI (x1)—0, 50, 100%—and ETR (x3)—2.5%.

Next, we considered the three surfaces we obtained, which describe the probable im-
pact of FDI (x1, %) and ETR (x3, %) on the consumption of RE sources (y, %) at three values
of ANS (x2, %): low 0% (Figure 4a), medium 10% (Figure 4b), and high 20% (Figure 4c).
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According to our proposed model, an increase in the level of ANS allows for an
increase in environmental tax revenues, which in turn will contribute to an increase in the
level of consumption of the RE sources (Figure 5).
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Figure 5. Variants in the relationship between the increase in ETR (x3) and the growth in the use of
RE sources (y) for three values of ANS (x2)—0, 10, 20%—and FDI (x1)—50%.

In addition, according to our proposed model, an increase in the level of ANS will
contribute to a more complete realization of the potential of FDI for the development of RE
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(Figure 6). Moreover, the abovementioned effects become more noticeable at the level of
ANS of 10%.
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Figure 6. Variants in the relationship between the increase in FDI (x1) and the growth in the use of RE
sources (y) for three values of the level of ANS (x2)—0, 10, 20%—and ETR (x3)—2.5%.

Also, based on the analysis of Equation (2), we constructed surfaces that describe the
likely impact of FDI (x1, %) and ANS (x2, %) for the consumption of RE sources (y, %) at
three values of ETR (x3, %): low 1% (Figure 7a), medium 2.5% (Figure 7b), and high 4%
(Figure 7c).
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1% (a), medium 2.5% (b), and high 4% (c).

Further analysis of the cross-sections of the obtained surfaces allows us to conclude
that an increase in ETR will contribute to a growth in the consumption of RE sources, and
such growth is typical for the entire range of positive values of ANS (Figure 8).
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Figure 8. Variants in the relationship between the increase in the level of ANS (x2) and the growth in
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In addition, an increase in ETR will also contribute to a more complete realization of
the potential of FDI for the development of RE (Figure 9).

Energies 2024, 17, x FOR PEER REVIEW 10 of 14 
 

 

Figure 7. Probable impact of FDI (x1, %) and ANS (x2, %) on consumption of RE sources (y, %). Low 
1% (a), medium 2.5% (b), and high 4% (c). 

Further analysis of the cross-sections of the obtained surfaces allows us to conclude 
that an increase in ETR will contribute to a growth in the consumption of RE sources, and 
such growth is typical for the entire range of positive values of ANS (Figure 8). 

 
Figure 8. Variants in the relationship between the increase in the level of ANS (x2) and the growth 
in the use of RE sources (y) for three values of ETR (x3)—1, 2.5, 4%—and FDI (x1)—50%. 

In addition, an increase in ETR will also contribute to a more complete realization of 
the potential of FDI for the development of RE (Figure 9). 

 
Figure 9. Variants in the relationship between the increase in FDI (x1) and the growth in the use of 
RE sources (y) for three values of ETR (x3)—1, 2.5, 4%—and the level of ANS (x2)—10%. 

Thus, as a result of the analysis of the regression equation obtained by us, it can be 
stated that an increase in ETR and the growth of FDI have a positive effect on the growth 
of the consumption of RE sources, and this effect is characteristically expressed when the 
value of ANS is more than 10%. 

The empirical results we obtained are preliminary; they merely confirm the appro-
priateness of applying regression analysis to similar datasets. Therefore, to apply these 
empirical results to a specific country, it may be necessary to adjust these results, taking 
into account its political and economic situation. 

5. Discussion 
The conclusions made by us regarding the positive impact of any high-adjusted net-

saving value on the level of use of RE sources are confirmed in the paper by [4]. In this 
scientific publication, the authors state that in the countries with high economic develop-
ment, RE sources are used more efficiently than in the countries with a low level of eco-
nomic development [12]. It is also indicated that a higher level of economic prosperity 

20

40

60

80

100

0 5 10 15 20

y,
 %

x2

1 2.5 4

0

20

40

60

80

100

0 20 40 60 80 100

y,
 %

x1

1 2.5 4

Figure 9. Variants in the relationship between the increase in FDI (x1) and the growth in the use of RE
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Thus, as a result of the analysis of the regression equation obtained by us, it can be
stated that an increase in ETR and the growth of FDI have a positive effect on the growth
of the consumption of RE sources, and this effect is characteristically expressed when the
value of ANS is more than 10%.

The empirical results we obtained are preliminary; they merely confirm the appro-
priateness of applying regression analysis to similar datasets. Therefore, to apply these
empirical results to a specific country, it may be necessary to adjust these results, taking
into account its political and economic situation.

5. Discussion

The conclusions made by us regarding the positive impact of any high-adjusted
net-saving value on the level of use of RE sources are confirmed in the paper by [4].
In this scientific publication, the authors state that in the countries with high economic
development, RE sources are used more efficiently than in the countries with a low level of
economic development [12]. It is also indicated that a higher level of economic prosperity
provides more funds for projects in the field of renewable energy, but also the consumption
of RE sources stimulates economic growth due to the increased demand for new funds,
which are necessary for investing in objects that practice renewable energy. And in the study
by [14], it was found that an increase in the consumption of RE sources by 1% accelerates
the economic growth of Germany by 0.22%, which correlates quite well with our research.

In a paper by [5], the authors confirm the statement that FDI and the demand for RE
have a positive relationship. This conclusion corresponds to our statement that the growth
of direct foreign investments has a positive effect on the growth of consumption of RE
sources. The scientific publication by [36] also talks about the importance of FDI in terms
of its impact on the development of renewable energy, in particular for the countries with a
low level of economic development.

The scientific paper by [5] gives empirical results that show that financial development
and FDI have a positive effect on the consumption of RE sources. However, this is a
somewhat idealized case, because in order to have a stable positive impact from the
investments on the development of the renewable energy, one more important condition is
necessary, namely, an appropriate state energy policy, as stated in the paper by [28].

Our conclusion regarding the fact that with significant FDI (about 100% and above),
the effect of the level of ANS does not have a very obvious effect on the growth of the
level of use of RE sources, is partially confirmed by the authors of the paper [10]. In the
abovementioned publication, it is said that under some conditions, economic growth and
an increase in investment do not always lead to an increase in the use of RE sources, which
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is typical, in particular, for economically developed countries such as Germany, Italy, Great
Britain, and the USA.

In the study by [43], it is said that with an increase in ETR by 1%, the share of
consumption of RE sources will increase by 0,021%. This study was conducted for 15 typical
countries along the Belt and Road (Bulgaria, China, Czech Republic, Hungary, India,
Latvia, Lithuania, Malaysia, Philippines, Poland, Romania, Singapore, Slovak Republic,
and Slovenia). Our research shows that a 1% increase in ETR can lead to a more significant
increase in the use of RE sources. However, this statement requires further thorough
research on the impact of the amount of the ETR on the use of RE sources.

Research [40] substantiates the bidirectional relationship between innovation and
economic growth, receipt and growth of foreign direct investments, and consumption of
RE sources and economic growth.

Our regression analysis of the dataset allowed us to construct a second-order regres-
sion equation, which quite accurately describes the influence of factors such as foreign
direct investments, adjusted net savings, and environmental tax revenues on the use or
consumption of renewable energy sources in the countries of the European Union.

6. Conclusions

To assess the influence of foreign direct investments, adjusted net savings, and en-
vironmental tax revenues on the level of consumption of renewable energy sources, we
proposed a non-linear model of the interaction of parameters, which is expressed by using
a second-order regression equation.

According to the model presented by us, the growth of the adjusted net savings
indicator with a simultaneous increase in environmental tax revenues has a positive effect
on the level of use of renewable energy sources. Moreover, the relationship between the
increase in environmental tax revenues and the growth in the use of renewable energy
sources is actually linear. In addition, with significant foreign direct investment (about
100% and more), the level of adjusted net savings does not have a very obvious effect on
the growth of the level of use of renewable energy sources.

We have also established that, with an increase in the level of adjusted net savings,
in order to increase the level of consumption of renewable energy sources, it is necessary
to increase environmental tax revenues. An increase in environmental tax revenues will
contribute to the growth of the consumption of renewable energy sources, and such growth
is characteristic of the entire range of positive values of adjusted net savings. An increase in
the level of adjusted net savings contributes to a more complete realization of the potential
of foreign direct investments in view of the development of renewable energy. Moreover,
the abovementioned effects become more noticeable when the level of adjusted net savings
is more than 10%.

It has been empirically established that a consistently high consumption of renewable
energy sources (over 70%) is actually possible in the countries with a high level of adjusted
net savings (over 10%) with active foreign direct investments and high environmental tax
revenues (over 4%).

The found interdependences highlight the complex and complementary nature of
these critical variables. We also note the complex nature of the indicators we are studying.
In addition, it should be noted that we evaluated the abovementioned relationships with a
step of 1–2 years, but we plan to conduct research on the nature of these relationships in a
longer period of time with a step of 3.5 years and more.
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