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Abstract  This article reveals the economic importance 

of solar energy development in the European Union in 

recent years. It defines the structure of energy consumption 

in EU countries. This structure allows us to determine how 

much income energy companies receive from solar 

electricity consumption by the population and industry. 

The article determines that solar energy is essential for the 

countries. Therefore, like any other sectors of the national 

economy, it forms the gross domestic product. In addition, 

energy companies pay taxes to the budget, which shows the 

economic importance of solar energy development, 

comparing state investments with tax revenues. The 

research aims to show the financial importance of solar 

energy for the state, i.e., how much income the state will 

receive in the budget by supporting solar energy 

development. To achieve the goal, methods of economic 

analysis and economic-mathematical modeling were used. 

They allowed confirming the hypothesis about the 

feasibility of investing in solar energy in European 

countries. The research is based on the statistical materials 

of 2014-2019 on the generation of solar energy, 

investments in it, and state budget revenues from the 

taxation of produced solar power. This study proves for the 

first time that an increase in solar energy production is 

beneficial to the state, despite the low level of return on 

investment in the construction of solar power plants by the 

state. Based on economic and mathematical modeling 

results, a linear dependence was built, which allows 

forecasting the volume of tax revenues from the 

construction of solar power plants and electricity prices. 

Thus, the hypothesis about the economic feasibility of 

investing in solar power is confirmed. 

Keywords  Solar Energy, Investments in Solar Energy, 

State Support for Solar Energy, Taxation of Solar Energy 

Production 

1. Introduction

Modern society lives in a difficult time of limited 

resources, which are gradually decreasing every year. This 

leads to the prerequisites for the development of solar 

energy, which is one of the key areas of transition from the 

consumption of carbon fuels to renewable energy sources 

and the use of zero greenhouse gas emission technologies 

[10]. The environmental aspect of solar energy 

development is the most important. Developed countries 

around the world that plan to reduce CO2 viscosities have 
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developed the concept of a gradual transition to renewable 

energy resources [11]. However, this development is 

hindered by one factor - financial. Generating solar 

electricity is currently one of the most expensive ways to 

generate energy [21]. That is why the financial aspect in the 

field of solar energy is quite often ignored by scientific 

researchers because the main goal of solar energy 

development is environmental and political. Solar energy 

makes it possible to obtain resources even in those 

countries that do not have natural deposits of oil and gas 

and have to buy energy from other countries, sacrificing 

their economic and political independence. To a greater 

extent, such countries are countries of the European Union, 

which have a constant shortage of their own energy 

resources and are forced to compensate for them with 

imports from other countries, in particular Russia. 

At the end of 2019, the European Union launched the 

Green Deal program [8], which provides until 2050 through 

green energy to become fully energy independent. This 

requires significant investments not only from the private 

sector but also from the government. Today, investment in 

solar energy is long-term, with about 40-60 billion EUR 

annually invested in the development of renewable energy 

in the EU [22]. EU states stimulate the development of such 

investments by favorable lending, improved conditions for 

business development, the availability of incentives, and 

other financial measures. Under such conditions, the 

average payback period for solar energy investments in EU 

countries is about 18 years, which makes such investments 

unprofitable for many private investors. 

Thus, the purpose of this study is to determine the 

relationship between the amount of investment in solar 

energy development by EU countries and future 

government revenues.  

It is possible to form a hypothesis that today for the EU 

countries, it is reasonable to invest in the development of 

solar energy to preserve renewable resources and from an 

economic point of view. 

The scientific novelty of the study lies in the 

development of an economic-mathematical model of the 

dependence between state revenues on the volume of solar 

electricity production and electricity prices. This model 

allows us to forecast with a high probability the future 

volume of budget revenues from investment in solar 

electricity in the following years. 

2. Materials and Methods 

The study is conducted using general scientific methods, 

including analysis, synthesis, induction, and deduction. In 

particular, statistical data for 2014-2019rr on solar energy 

production, investments in it, and the receipt of budget 

revenues from the taxation of electricity use are analyzed. 

The information is synthesized, systematized, and 

presented by graphical methods. 

The study also uses structural-functional, systemic, 

comparative, index, factor, economic-statistical, and 

correlation and regression analysis methods. The reciprocal 

relationships between the volume of solar power generation 

and the state revenues received from this activity are 

investigated using the structural-functional method. 

Methods of the system and comparative analysis are used 

to study the investment, state support, and use of solar 

energy in different countries of the European Union. Index 

and factor analysis are used to determine the influence of 

various factors on the financial benefits of EU states from 

investing in the development of solar energy. Using the 

methods of induction and deduction, certain regularities, 

common and distinctive features in the dynamics and 

structure of the indicators were found, which allowed 

forming a hypothesis about the economic benefit of solar 

energy generation for EU countries.  

The financial importance of solar energy development is 

substantiated by using a correlation and regression analysis 

of the dependence of the received state revenues on the 

volume of solar energy generation. By calculating the 

Pearson coefficient, we obtained a high dependence index 

of 0.99, which allows us to build a linear equation of the 

dependence of the volume of state revenues on the volume 

of solar energy production and the cost of light. As a result, 

we can build a model of the relationship between these 

indicators, which can be used to plan the volume of budget 

revenues in future periods. 

The study used statistical materials from open sources 

and government programs for the development of 

renewable energy sources. All of these researched sources 

allow us to confirm the hypothesis that with increased 

incentives for the development of solar energy, the state 

will receive environmental, social, and economic benefits 

in the form of additional taxes paid to the state budget. 

3. Literature Review 

The impact of renewable energy on economic 

development has been widely studied in the scientific 

literature. In particular, the fundamental studies are Sebri 

& Ben-Salha [25] and Ocal & Aslan [16], Pirlogea & Cicea 

[20], Zhe et al. [31] which were based on confirming the 

hypothesis that renewable energy has a direct and influence 

on reducing CO2 emissions and GDP growth of countries. 

Such studies have been conducted in the context of China, 

Turkey, Brazil, Russia, India. Methods of economic and 

mathematical modeling were used to confirm the 

hypotheses. New studies relevant as of 2021 include 

Sahlian et al. [23], which gives a positive answer to the 

question of increasing the production of renewable energy 

contributes to GDP growth in the EU.  

The financial importance of solar energy development 

today is practically not explored in the scientific literature. 

Still, the scientific interest in the development of solar 

energy, in general, is significant. In particular, Sanz-

Casado, Lascurain-Sáncheza, and others [24] investigated 
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the scientific interest in this industry. The authors note that 

Germany and Spain have the largest photovoltaic capacity 

today; in these countries, the capacity has increased 

significantly in recent years. According to studies of 

scientific papers on the development and state of solar 

energy in the EU countries, scientists' interest in this topic, 

with the very scientific rationale for investing in solar 

energy, is more common than the rationale for the 

development of other renewable energy sources. 

Perpiña Castillo C., Batista e Silva F., Lavalle C. [17] 

made a special contribution to the solar energy generation 

efficiency theory in EU countries. The authors developed a 

geographical map of the feasibility of building solar power 

plants in different countries of the European Union, based 

on the activity of the sun. Such studies make it possible to 

assess the economic feasibility of solar energy 

development in different countries in order to make 

investments in solar energy development as profitable as 

possible. Many authors emphasize the great importance of 

solar energy for households [14] and to create thermal 

energy. The synergistic and network effects of the 

economic activities of individual enterprises on the national 

economy are proved in their studies by Dykan [3] and 

Lazorko [13]. However, concerning the state benefits of 

investments in developing the EU solar power industry, 

there have been virtually no such scientific studies. 

At the same time, the issue of subsidies for the 

installation of solar panels in Australia and the use of feed-

in tariffs was studied by Best, Chareunsy, Li [1]. These 

authors proved that the amount of investment in renewable 

energy depends on government subsidies. However, this 

found that subsidies are not always objective to different 

types of households. Given that all states are reducing the 

level of subsidies for installing solar panels, entrepreneurs 

and households will need to work in the new environment, 

taking more risks [18]. In China, the issue of solar energy 

is so widespread that the government hardly subsidizes 

investments in it. Therefore, investors must fully assess all 

financial risks, understanding that the price of electricity 

will decrease with the growth of solar power plants [30]. 

While in Europe, particularly in Italy, a tax deduction of 

110% is planned for five years to implement solar power 

plants for home use [2]. A kind of subsidy for solar energy 

production makes it possible to abandon centralized energy 

supply systems. 

Almost all of the studies studied are based on renewable 

energy, which includes solar and wind energy. The 

uniqueness of this study is to show the financial and 

especially fiscal importance of solar energy production in 

the EU, as other researchers have already confirmed the 

economic impact. As a result of the study, economists and 

financiers will get a formula for planning state budget 

revenues based on the amount of solar energy produced and 

its price. 

4. Research Results 

Today, the global solar energy market is worth more than 

$60 billion [26]. The global market for solar energy today 

is 60 billion USD [26]. In the global GDP, which is 

estimated at 80 trillion USD, this figure is paltry. However, 

between 2020 and 2050, the average difference in GDP 

between the growth scenarios with and without solar power 

development is 2% on average for all countries, and in the 

European Union, the GDP growth rate will differ by 5%. 

To understand the importance of solar power production in 

shaping GDP, we need to calculate the cost of selling the 

electricity produced. According to studies [15], it is found 

that states implement 2 price levels: for households and 

other consumers, which include industry, services, 

agriculture, transport, and the like. Typically, in the EU-28, 

households pay more than industry. According to statistics 

in 2019, households consume up to one-third of electricity, 

which is reflected in Figure 1. 

 

Figure 1.  Structure of energy consumption in the EU-28 countries in 2020 [7] 
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Table 1.  Cost of solar electricity consumed by EU-28 countries in 2014-2019 

№ Country 2014 2015 2016 2017 2018 2019 

1 Austria 104,9 122,5 140,6 156,7 183,0 224,6 

2 Belgium 433,3 440,1 546,1 602,5 678,5 741,3 

3 Bulgaria 79,6 84,1 85,7 86,5 89,0 97,8 

4 Croatia 3,5 4,6 5,0 5,2 6,2 7,7 

5 Cyprus 13,1 10,9 11,4 16,0 17,5 23,1 

6 Czech Republic 203,3 196,6 189,9 187,8 1143,5 220,6 

7 Denmark 94,3 117,0 129,3 130,7 148,0 147,2 

8 Estonia 0,0 0,4 0,0 0,0 0,0 11,2 

9 Finland 1,1 1,4 3,2 5,6 11,9 21,6 

10 France 637,5 754,3 802,7 903,9 1139,1 1312,6 

11 Germany 7454,1 7499,0 7704,6 8180,8 8734,1 9793,0 

12 Greece 373,4 344,2 332,8 346,9 323,9 342,0 

13 Hungary 7,7 13,0 25,4 30,0 69,5 129,4 

14 Ireland 0,2 0,3 0,9 1,4 4,8 6,0 

15 Italy 3618,9 3463,8 3411,2 3217,9 3235,4 3829,3 

16 Latvia 0,2 0,2 0,2 0,2 0,1 0,4 

17 Lithuania 8,3 7,8 7,8 7,4 6,8 8,5 

18 Luxembourg 21,1 14,1 13,2 13,0 14,4 16,3 

19 Malta 9,1 9,8 12,8 14,8 17,4 20,1 

20 Netherlands 122,0 161,7 210,2 284,6 475,8 876,1 

21 Poland 3,0 8,9 18,5 27,6 50,2 145,0 

22 Portugal 62,3 67,0 74,6 82,8 97,1 131,2 

23 Romania 122,6 124,1 124,0 123,3 134,4 150,1 

24 Slovakia 74,8 72,4 52,4 50,7 68,1 64,7 

25 Slovenia 27,5 27,4 24,3 26,0 27,6 25,6 

26 Spain 709,6 692,0 667,5 649,5 698,1 1393,7 

27 Sweden 8,2 12,1 15,2 23,0 45,1 79,7 

28 United Kingdom 810,5 1501,8 1737,7 1769,7 1952,8 2304,7 

 Total, bln 0,0150 0,0158 0,0163 0,0169 0,0194 0,0221 

 GDP, bln 15633 13547 13883 14736 15932 15593 

 
% Solar Energy in 

GDP 
0,000096 0,000116 0,000118 0,000115 0,000122 0,000142 

 

The study found that households consume about 28.8% 

of electricity in 2019, with industry, transportation, and 

other sectors are consuming the rest. So, having energy 

production [19] and consumer prices [5, 6], as well as 

consumption patterns by different types of consumers, we 

can calculate how much electricity is generated in the EU. 

Let us do this in Table 1. 

It is very important to note that the importance of solar 

energy is growing in the total volume of production. Of 

course, the figure of 0.0001% in the total GDP of the EU 

countries is minuscule. Still, its growing trend shows the 

importance of solar energy in the energy balance of the 

European Union countries and the economies. 

Despite considerable support for solar energy 

development through energy market regulation policies, 

this market's target level of development in the EU could 

not be achieved without government programs and tools to 

stimulate investment in renewable energy. 

The EU has adopted guidelines for EU countries to 

develop and reform solar electricity support schemes. This 

guidance suggests that financial support for renewable 

energy should be limited to an appropriate level and aimed 

at building a competitive market. In addition, support 

schemes should be flexible and responsive to lower 

production costs and, as technology develops, the level of 

government support should be gradually reduced. 

Governments currently offer various tax incentives and 

related programs to support renewable energy investments 

[9]. 

 Financial subsidies, grants, and rebates. Financial 

grants are one-time payments given to developers or 

owners of renewable energy projects to offset initial 

investment costs. The grant program provides a one-

time, non-refundable payment to support an energy 

project or renewable energy development program. 

Discounts are payments provided to the owner of an 
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improved renewable energy facility to offset the 

previously incurred costs of those improvements. The 

amount of the rebate, schedule of payments, and 

eligibility are regulated. 

 A production tax credit for electricity production 

using renewable energy sources. (Production tax 

credit, PTC) was first legislated in the United States 

in 1992 [12]. This measure has proven to positively 

impact the spread and development of renewable 

energy sources, especially wind power in the United 

States. PTC has been extended to 12 EU countries. 

PTC is a tax credit that is granted for 1 KWt of 

electricity produced by qualified renewable energy 

generation facilities (see Table 2). There is no publicly 

available data on PTC in the European Union. 

 Investment tax incentives are available for private 

investors to reimburse income tax when investing in 

renewable energy facilities. 

 VAT exemption allows homeowners to avoid paying 

VAT on the purchase of small renewable energy 

generators. 

Table 2.  Organization of state incentives for the production of solar energy ЄС-28 for industry and other consumers, EUR per 1 m2 

Country 

Targets for the 

development 

of solar energy 

Tax benefits Government funding 

Financial 

subsidies, 

grants for 

discounts 

Investment 

and production 

tax benefits 

Taxation 

reduction 
Benefits 

Government 

investments, 

loans, grants 

Bids 

Austria + + +   +  

Belgium + + + +   + 

Bulgaria +     +  

Croatia +       

Cyprus + +     + 

Czech Republic + + + +  +  

Denmark + + + +  + + 

Estonia +    + +  

Finland + +  + +  + 

France + + + +  +  

Germany + + + +  +  

Greece + + + +  +  

Hungary + +  +  +  

Ireland +      + 

Italy + + + +  + + 

Latvia +   +   + 

Lithuania +     +  

Luxembourg +       

Malta +   +    

Netherlands +  + + + +  

Poland +   +  + + 

Portugal + + + +  + + 

Romania +     +  

Slovakia +   +    

Slovenia + + + +  + + 

Spain + + +  +   

Sweden + + + +  +  

United 

Kingdom 
+ +  + + +  
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 Accelerated depreciation is used by some countries in 

Europe. Depreciation costs will be recovered from 

other sources of company profits. 

 Microcredit allows households to take out a small loan 

from a bank to cover the cost of supplying equipment. 

This model avoids the high upfront costs mainly 

associated with renewable energy systems since users 

pay for them in installments over an agreed period. 

 Interest-free loans. Some government agencies, such 

as the Carbon Trust in the U.K., provide interest-free 

loans to purchase renewable energy-generating 

equipment. 

Loan guarantees. Export agencies or the European 

Investment Bank can provide funding to eliminate the risks 

of investing in renewable energy facilities in emerging 

markets. 

Table 2 summarizes the main fiscal and financial 

instruments used by EU countries to stimulate investment 

in renewable energy development. 

Different groups of investors are active in solar power, 

which can be classified according to their attitude to risk 

(technological, facility country readiness), expected profits, 

length of ownership, and the degree of their involvement. 

Large generation companies were the first to invest in 

solar power plants. Their initial investments tended to 

extend to projects at the generating company scale, and 

they often created new projects. In the last three years, 

however, the main generation companies in Europe have 

suffered because of the increase of solar power in the 

energy mix and the resulting downward impact on the 

market price of electricity. 

Much smaller municipal generation companies, mainly 

located in Germany and Switzerland, are also active 

investors. Strongly influenced by the political leadership 

and the consumer community, many municipal generation 

companies aim to generate 100% of their energy from 

renewable sources. Initially, municipal generation 

companies bought existing facilities but recently have 

changed their investment strategy to create partnerships 

with developers, giving them a request for a large number 

to be developed. 

Independent power producers have become prominent 

investors in renewable energy in the course of their 

development. In addition, some of the producers who were 

operating on traditional fossil fuels have switched to 

renewable energy sources. Such organizations tend to be 

actively involved in generating facilities but vary 

significantly in their geographic advantages and attitude 

toward risk. 

OEMs (original equipment manufacturers) have 

significantly increased their investments in renewable 

energy projects to intensify their manufacturing strategies 

and support equipment sales over the past three years. 

Infrastructure and private equity funds were among the 

first investors in renewable energy. Both types of funds 

tend to have the same funders but use different investment 

strategies. Infrastructure funds are focused on sustainable 

returns and thus invest only in stable countries in operating 

facilities on mature technologies. On the other hand, private 

investment funds are interested in high returns and 

therefore invest during the development and construction 

phases of a project characterized by higher risks. 

Pension funds and insurance companies also invest or 

co-invest directly in this sector. Most of them concentrate 

on investing in existing facilities, although some invest 

during the construction phase with an entire contractor. 

YieldCos and closed-end investment funds are the latest 

category of investors to enter the solar market. Their 

emergence was driven by a high level of demand for more 

liquid investment instruments in this sector and the 

continued decline in traditional bond yields. In addition, 

YieldCos tend to invest in solar and wind power plants, 

which focus on good returns for investors. YieldCos 

generate significant returns to shareholders through 

dividends from electricity sales [27]. 

Sources of microcredit. The European microfinance 

sector is still underdeveloped. In addition, most of the 

participants are very small. Most organizations in the 

microcredit sector do not provide more than 100 loans per 

year. Almost 70% of the microcredit companies use no 

more than five people in the microfinance program. In 

general, there is no uniform business model for 

microfinance in Europe [28]. 

Regarding the volume of investment, it is carried out 

following the established renewable energy development 

programs in the European Union. These are the programs 

of the European Regional Development Fund (ERDF) and 

the Cohesion Fund (CF). In particular, until 2013, there was 

one funding program worth 1,064 million EUR, and from 

2014 to 2020, there was another funding program worth 

1,804 million EUR (European Court of Auditors, 2020). 

We should note that more money was spent on solar energy 

during the second program, which is reflected in Figure 2. 

Thus, considering the state investment in solar energy of 

1,804 million EUR, the countries received 124 million 

EUR during the study period. Given that the marginal costs 

are almost zero, it is easy to calculate the payback period of 

about 14 years. However, the state's fiscal interest is not the 

formation of the gross product but the receipt of taxes. That 

is why let's determine the tax burden on solar power 

generation. 

It should be noted that both households and industry pay 

VAT as part of payments for electricity. At the same time, 

we note that the average tax component for households is 

about 15.5%. Other taxes account for about 41.3% of the 

cost of electricity in the EU-28. The tax burden is more 

significant for the residents of Denmark; they pay 66.4% of 

taxes as part of the electricity costs. Residents of the 

Netherlands have a lower tax burden; they pay only 3.3 

percent of taxes as part of the cost of electricity [5,6]. 

When it comes to industry, the average tax burden is 

35%, with German businesses paying the most taxes at 

around 52.3% and Swedish companies paying the least at 

0.6%, as shown in Figure 3. 
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Figure 2.  Structure of state investments in the development of renewable energy in the EU countries during 2007-2020, million EUR [29] 

 

Figure 3.  Taxes share in the electricity cost in the EU countries as of 2019, in % [6]. 

Let's also show the main figures for solar energy production, the cost of electricity, and taxes collected for electricity 

used by EU countries for 2019 in Table 3. 

Table 3.  The amount of generated solar electricity taxation by EU-28 countries in 2019 

Country Produced solar electricity, MWt 
Cost of generated solar electricity, 

thousand EUR 
Taxes, thousand EUR 

Latvia 3,0 0,4 0,1 

Ireland 36,0 6,0 0,5 

Malta 151,0 20,1 0,5 

Lithuania 83,0 8,5 1,0 

Croatia 69,0 7,7 1,3 

Estonia 107,0 11,2 2,4 

Luxembourg 141,0 16,3 2,5 

Finland 215,0 21,6 3,6 

Cyprus 129,0 23,1 5,0 

Slovenia 222,0 25,6 5,2 
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Table 3 Continued 

Bulgaria 1065,0 97,8 5,6 

Sweden 698,0 79,7 9,1 

Slovakia 472,0 64,7 18,7 

Hungary 1277,0 129,4 21,4 

Romania 1386,0 150,1 29,7 

Denmark 1080,0 147,2 40,5 

Czech Republic 2100,0 220,6 42,1 

Poland 1317,0 145,0 42,7 

Portugal 907,0 131,2 45,0 

Austria 1661,0 224,6 65,4 

Greece 2794,0 342,0 79,9 

Belgium 4530,0 741,3 239,8 

France 10576,0 1312,6 317,4 

Netherlands 6924,0 876,1 325,8 

Spain 9233,0 1393,7 457,6 

United Kingdom 13616,0 2304,7 782,7 

Italy 20864,0 3829,3 1591,8 

Germany 49016,0 9793,0 5143,8 

Total 130672 22123,3 9281,1 

Note: the author's calculations 

Given the analysis of solar energy production indicators 

and the level of taxation of electricity used, we have the 

opportunity to form a hypothesis. 

Hypothesis: the development of solar energy and 

electricity prices contribute to increased budget revenues. 

Table 4.  Output data for calculating the dependence of tax revenues to 
the state budget from solar energy produced by EU-28 countries for 2014-
2019 

 X1 X2  Y 

 
Produced solar 

electricity, MWt 

Cost of generated 

solar electricity, 

thousand EUR 

Taxes, 

thousand 

EUR 

2014 87340 15004 6539 

2015 94422 15751 6856 

2016 101078 16347 7089 

2017 106382 16944 7355 

2018 114550 19372 8012 

2019 130672 22123 9281 

In order to confirm this hypothesis, let us conduct a 

correlation and regression analysis between the indicators 

of solar energy production by EU countries, the cost of 

electricity and the amount of taxes received (Table 4). 

According to the calculations we get the following 

statistical indicators: 

 Multiple R = 0,997; 

 R2 = 0,994; 

 Adjusted R2 = 0,990; 

 Standard Error 98,424; 

 Observations 6; 

 X Variable 1 = 0,004; 

 X Variable 2 = 0,35; 

 Intercept = 814,98. 

Thus, the calculations confirm the high degree of 

intensity of the link between the indicators, which allows 

us to derive the formula for the linear dependence: 

y = 0.004x1 + 0.35x2 + 814.98; 

Using the dependence formula, we can simulate the 

change in the end indicator of the amount of taxes on the 

amount of output of solar energy and the value of the 

generated energy in Table 5. 

Table 5.  Output data for calculating the dependence of tax revenues to the state budget from solar energy produced by EU-28 countries for 2014-
2019 

815,0 15004,2 15925,9 16533,8 17140,8 19361,3 22123,3 

87340,0 6495,7 6820,5 7034,7 7248,6 8031,2 9004,6 

94421,5 6527,5 6852,3 7066,6 7280,5 8063,1 9036,5 

101078,3 6557,4 6882,3 7096,5 7310,4 8093,0 9066,4 

106382,3 6581,3 6906,1 7120,4 7334,3 8116,9 9090,2 

114550,0 6618,0 6942,9 7157,1 7371,0 8153,6 9127,0 

130672,0 6690,5 7015,4 7229,6 7443,5 8226,1 9199,5 
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Note: the author's calculations 

Figure 4.  The result of modeling the change in tax revenues of the EU countries depending on the volume of production of solar energy and its cost 

This correlation between the indicators is graphically 

represented as a plane, which shows that the higher the 

amount of investment (and accordingly the production of 

solar energy), the more the country receives tax revenues, 

which is shown in Figure 4. 

Thereby, the hypothesis set at the beginning of the 

research is confirmed, which means that it confirms the 

value of solar energy not only for the improvement of 

ecology but also in the energy balance and the economy as 

a whole. It can be argued that despite the high level of costs 

for the creation of power plants, the countries that can 

stimulate their construction in the long term will have a 

significant effect, which is evaluated not only by energy 

independence but also as a result of political and economic. 

5. Conclusions 

This article reveals the financial aspects of solar energy 

in the EU countries by comparing public revenues and 

expenditures for the creation of solar energy. Practice 

shows that compared to other energy resources, solar 

energy is not profitable for the countries' budgets, as the 

costs of its development significantly exceed the revenues. 

However, given the strategy adopted by the countries of the 

European Union to improve the environment by reducing 

CO2 emissions, the product of solar energy is one of the 

effective ways to solve the situation. In recent years, about 

50 billion EUR have been invested annually in constructing 

solar and wind power plants. Investments in the 

development of solar power plants are paid back by an 

increase in the amount of energy produced. The average 

increase in the EU countries is about 14% per year. 

According to research data, it is clear that households in 

the European Union use more resources - up to 29%. 

The analysis of the impact of solar energy on GDP has 

shown that, at present, the EU states cannot rely on these 

energy resources as a significant source of domestic 

product formation. However, the annual growth of the 

share of solar energy in the total volume of production 

should be noted. 

Today, most governments believe that households are 

essential in the development of solar energy. However, 

since investments in solar power are long-term and risky 

due to the further decrease in the cost of energy resources, 

households are reluctant to invest in solar power plants. 

Therefore, states are taking it upon themselves to 

encourage such investment by developing financial subsidy 

programs, tax breaks, investment incentives, tax 

exemptions, accelerated depreciation, microcredit, interest-

free loans, loan guarantees, and the like. At the same time, 

it should be noted that the level of additional income from 

solar energy is not comparable with the level of investment. 

In particular, if EUR 1.8 billion were invested in 

developing a solar power plant between 2014 and 2020, 

then about EUR 0.53 billion of additional income was 

received during the same period. If we take into account 

2014 prices, the payback period will be about 18 years. 

Therefore, we can conclude that investment projects in 

solar energy are not very interesting for private businesses. 

Still, long-term projects that will result in energy 

independence are necessary and economically feasible for 
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the state. 

However, the state is interested in return on investment 

and indirect budget revenues from the taxation of energy 

produced. An analysis of the tax systems of EU countries 

showed that the cost of energy taxes from households by 

41% and businesses by 35%. In 2019, EU countries 

received about 9 million EUR in tax revenues from 

consumed solar electricity. Furthermore, a correlation and 

regression analysis showed that the higher the investment 

in solar power (and therefore solar electricity generation), 

the more tax revenue the country would receive. This fact 

confirms the importance of solar energy in improving the 

environment and the energy balance, and the economy as a 

whole. 
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