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Abstract

:

The energy crisis caused by global structural changes in the economic sphere is the cause accelerating the energy transition based on the concept of sustainable development. This study is to test the hypothesis about the incentive effect of tax expenditures on alternative energy and energy conservation. The objects of empirical research are the EU, OECD countries, OECD partner countries and Russia from 2018–2020. The tools of scientific research are based on methods of economic–statistical and comparative analysis and expert judgments. The concept of tax expenditures in terms of decarbonization is analyzed using a systematic approach. The integrated methodological approach shows the relationship between the tax policy and government strategies in achieving sustainable development goals to ensure the transition to rational energy consumption patterns and sustainable energy sources. The authors analyze incentives for the energy sector and alternative energy sources in the considered groups of countries, and they assess the scale of tax expenditures in the energy sector for OECD countries. There are two types of tax expenditures for achieving environmental sustainability—increasing renewable energy sources and improving the energy efficiency. The authors apply the multivariate average formula to assess the scale of tax incentives in OECD countries. The results are typified depending on the scale of tax expenditures as one of the tools and these results are grouped according to the dynamics. In the presented sample, a wide range of tax benefits and preferences is typical for the leading countries in the ranking. The countries at the bottom of the ranking support fossil fuels, but they have already started the energy transition.
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1. Introduction


The concept of tax expenditures has a long history and has managed to obtain legislative consolidation and international recognition. In general, tax expenditures are a loss of income that comes from certain reliefs, tax laws that provide exemptions, deductions from the tax base, a tax credit that is deducted from tax liability before payment, preferential rates and delays.



Tax incentives are benefits provided to certain payers compared to other payers. This may be the opportunity not to pay a tax or pay a smaller amount. The larger the size of the tax benefit, the greater the state participation in activities of the one to whom it is granted. Granting the tax benefit looks like this: the payer does not redistribute their income to the state, but at the same time the state provides them with the opportunity to use the benefit and leaves funds at their disposal that could be used to pay obligations. Tax incentives are considered as tax expenditures of the budget because they reduce its revenue.



Tax expenditures have their own history. In this case, the Federal Republic of Germany (hereinafter referred to as the FRG) and the United States of America (hereinafter referred to as the USA) were the first to apply the system estimating budget shortfalls. In 1954, the report of the Federal Republic of Germany justified the convertibility of tax incentives and subsidies, and since 1959 they began to draw up reports that contained data on subsidies, including information on tax expenditures. The concept was developed in the 1980s in the USA. Since incentives reduce financial discipline and create abuse in the form of benefits to special interests, the concept was to solve this problem. In 1967, tax expenditures were included in the budget as a separate item. As soon as the number of benefits began to increase, their efficiency needed to be estimated. So, the Ministry of Finance began to provide reports on direct subsidies and tax preferences [1].



Further, the concept became an integral part of the budget, and was fixed by the regulatory provision. Then, when approving the budget, the report considered the rational use of tax expenditures [2]. To save time and simplify administration, a subsidy needed to be paid by reducing the tax base. Subsequently, there was an idea to replace direct expenditures, which could save the state money, since it is a necessity condition in times of tight budgetary policy [3]. Some measures, such as estimating tax expenditures to improve budgetary control, have been widely used in world practice since the 1970s.



Over time, the developed concept has become relevant and significant for many countries. It became the main topic for discussion at the meetings of the International Fiscal Association and the Organization for Economic Cooperation and Development (hereinafter referred to as the OECD). Various consultations and meetings led to the fact that participating countries were recommended to prepare a report highlighting tax expenditures. Identifying and quantifying tax expenditures is critical to understand the overall impact of the tax system [4].



The history of the concept of tax expenditures testifies to disagreements in understanding the essence, and, in general, the significance. The contradictions in government circles led to uniform recommendations and rules, materials and basic provisions, which formed the basis for consultations by the International Monetary Fund (hereinafter referred to as the IMF). Then, such countries as Austria, Canada, Great Britain, France, Spain, Belgium and some other countries started estimating tax expenditures [5]. Thus, it can be concluded that many countries have come to the opinion that the concept of tax expenditures was effective. At that time, about 80% of OECD countries were already preparing reports, which indicates the practical significance and necessity to create a theoretical basis for further implementation.



Further, the IMF defines recommendations and reflects government policies that may be qualified as tax expenditures. Currently, there is no consensus on the definition of tax expenditures. Each country determines it individually, based on the features and principles of calculation and the principles of its fiscal system, but general definitions are given in publications of international organizations. The OECD defines tax expenditures as the provision of government resources by reducing tax liabilities in lieu of direct budget expenditures.



Reforming the system of tax incentives can become an additional source, an alternative to raising tax rates and it can make tax systems more efficient and fairer [6] in terms of improving welfare and protecting the environment.



The introduction of tax incentives and preferences that support fossil fuels and accelerate the transition to renewable energy sources are in line with the UN Sustainable Development Goals, two of which directly support the energy change (Goals 7 and 12). Clean renewable energy, being a fundamental basis for the theory of sustainable development [7], accelerates the transition to a “green” economy, improves the environmental safety [8] and reduces geopolitical risks for states importing traditional energy resources.



In the context of the global agenda, to increase the level of decarbonization in the world’s economies, an increase in renewable energy sources (hereinafter referred to as RESs) and energy conservation require incentive measures from governments. The purpose of this study is to estimate tax expenditures as stimulus measures that ensure transformations in the energy sector.



The paper begins with a discussion of the concept of tax expenditures in terms of decarbonization. Theoretical and empirical literature is viewed in Section 2. The data set and approaches used to assess the impact of tax expenditures are described in Section 3. This is followed by the results with grouping of countries by the level of tax expenditures for energy efficiency and renewable energy sources in Section 4. Section 5 contains a list of the vectors to keep tax incentives and emission targets, which are followed by the conclusion in Section 6. References are found at the end of this paper.




2. Literature Review


Theoretical foundations and relevant empirical literature are detailed in separate subsections in this section.



2.1. Theoretical Background


Three general approaches are distinguished for determining benchmark taxes and determining tax expenditures: the conceptual approach, the legal approach and the subsidizing approach [9]. Many scientific works present detailed descriptions of the method for estimating tax expenditures for the exemption from the personal income tax, the capital gains tax and the withholding tax, the corporate income tax, including the minimum tax, as well as tax expenditures for customs duties and excises, the value added tax and registration fees [10].



Those works that examine the impact of tax expenditures on the budget and capital (including investment) are very popular. The EUROMOD micro-simulation model is used to quantify the impact of tax expenditures on government tax revenues and household disposable income. This model includes the interaction between various tax tools and tax credits [11]. To assess the impact of tax expenditures on the economic activity (increase in investment capital) of residents in special economic zones, we use one-factor power econometric models [12].



Tax expenditures, despite their clearly positive side, have several imperfections. The problems accompanying the tax expenditure system can be divided into three main blocks—informational, technical and functional—depending on the nature of the problem.



Informational problems identified in the analysis of African countries are related to the lack of reporting on tax expenditures or inconsistency in reporting requirements [13]. More than 64% of African countries do not provide any information about their tax expenditures, while most of the countries that report tax expenditures miss important information such as political targets and key beneficiaries. Informational problems are also associated with a lack of the transparency and accountability. The study carried out in all countries showed that statistical data underestimate the amount of tax expenditures. For example, Portugal and Costa Rica provide only total estimates aggregated by the tax base. In addition, China and Saudi Arabia do not publish any official information about tax expenditures at all. The functional block reflects the problems associated with the inconsistency of tax expenditures with the stated goals and negative side effects, such as increasing inequalities and contributing to climate change [14]. It is possible to single out the functional–information block of problems identified in a study of the G20 countries, where schemes for tax expenditures to a large extent turned out to be non-transparent, expensive and often ineffective to achieve the stated goals, causing undesirable side effects. New tax incentives are introduced regularly without proper control despite the limited transparency on the magnitude of existing tax expenditures. For example, out of 43 G20 and OECD countries, 8 countries have not reported on tax expenditures over the past 10 years, 26 have published a basic report over the past 10 years and only 9 countries regularly publish a detailed and comprehensive report [15]. Technical problems include, for example, the inability to replicate best practices in estimating the amount of tax expenditures [16]. In Germany, large-scale estimations of tax expenditures are carried out once per legislative cycle, in accordance with the mandate to estimate each type of tax expenditure at least once every 10 years. Ireland estimates each type of tax expenditure every five years, but this country recognizes that the quantification cannot be prepared for many types of tax expenditures. Another technical problem identified in the analysis of one country was the lack of unified approaches when defining the conceptual model of the tax reference structure and, consequently, the generally accepted criteria when qualifying a tax law norm as an element of the tax reference structure or tax benefits (expenses). It leads to different interpretations of the same deviations from this structure [17].



In terms of tax expenditures for groups of G20 countries, it is advisable to increase the transparency of tax incentives through more frequent and complete reports on tax expenditures; improve the structure of tax incentives to minimize windfalls and negative spillovers within and between countries; and phase out tax expenditures that harm the environment, including tax incentives for fossil fuels and other schemes that promote the unsustainable use of natural resources [18].



Ensuring access to clean energy is critical to the sustainable recovery of OECD economies. In addition to access to energy at the individual level, energy security, which can be broadly defined as the availability of sustainable sources of energy at an affordable price, is a key driver of economic growth. At the same time, effective taxes on energy encourage citizens and businesses to opt for more environmentally friendly products, reducing climate damage and air pollution [19].




2.2. Empirical Literature


According to the UNEP, the mass of anthropogenic emissions of greenhouse gases in the world exceeds the allowable amount to achieve the target threshold of a level well below 2 °C (Paris Agreement to limit global warming), and, moreover, the preferred threshold of 1.5 °C. Annual emissions of CO2 equivalents have increased by 40–50% compared to 1990. About 75% of emissions are accounted for by the G20 countries; emissions from developing countries increased by 2–4 times compared to 1990 [20].



The most significant contribution to global anthropogenic emissions is made by the PRC, the USA, the EU-27, India, Russia and Japan—with 67.8% of global emissions at the end of 2021 [21]. Figure 1 shows changes in CO2 emissions for countries with a global share of more than 1%.



In 2021, global CO2 emissions returned to the pre-pandemic level of 2019, increasing immediately by 5.3% compared to 2020 (China and Iran, despite COVID-19 restrictions, increased CO2 emissions in 2020 as well). The highest growth in emissions in 2021 came from India (+10.5%) and Brazil (+11%). Brazil, India, Russia, Turkey, China, Iran and Saudi Arabia emitted more CO2 in 2021 than in 2019. Australia was the only country that maintained the trend of reducing CO2 emissions in 2021, there was a decrease of 2.4%. The EU, Russia, the USA and Japan showed the CAGR of CO2 emissions compared to 1990. At the same time, more than 60 countries (the UK, the EU, the USA, China, Japan, etc.) announced that they will achieve “carbon neutrality” by 2050–2060 and even earlier. The fulfillment of the tasks set requires system-wide transformations, and various deterrent and incentive tools. Incentive tools contribute to certain behavior patterns, such as tax incentives and preferences for alternative energy sources—RESs. Although individual studies show that tax incentives may not have the desired effect, both for one country [22] and a group of countries [23], their scale can be quite impressive. In some countries, lost revenues from tax incentives amount to more than 13% of GDP [24]. Thus, the dynamics of greenhouse gas emissions are not uniform in different countries.



At the same time, the tax policy differs significantly in different countries. Some countries introduce incentives for energy taxes, others do not have similar taxes at all. From an economic point of view, the absence of a tax is equivalent to exemption from its payment, but it cannot be estimated as a tax expense, due to the absence of this tax base. In the context of environmental sustainability, GTED highlights tax spending that is to reduce greenhouse gas emissions, improve energy efficiency, promote renewable energy, protect biodiversity or support climate change adaptation. When considering measures to support fossil fuels by the OECD [25], almost 60% of all measures can be tax expenditures, which is significant enough, but not complete. Tax expenditures for fossil fuels can be divided into three broad groups: final consumption of fossil fuels; fossil fuels as inputs for production; production of fossil fuels, including extraction, processing and transportation [26]. We will adhere to the position that the comparison of tax expenditures in the energy sector is rather conditional, but at the same time it reflects the general trend in the area under consideration.



Optimistic forecasts by 2050 show a share of investments in renewable energy projects of about 77% of all investments in the electric power industry [27], although there is also a dispersion of indicators here [28]. However, experts tend to assume a rather optimistic scenario for the development of global renewable energy to reduce greenhouse gas emissions, as shown in various studies [29,30].



The hypothesis about the impact of tax regulation on RESs in terms of reduction of greenhouse gas emissions was confirmed when considering the sample of countries for 1991–2018 [31]. We note a more significant contribution of RESs in the reduction of greenhouse emissions for countries with a high tax burden in the environment. At a certain threshold level of RES development, the tax policy can be tightened without the loss of efficiency. These results emphasize the role of tax regulation in the environment and they are consistent with previous findings [32] about the positive impact of energy taxes on curbing emission growth.



The governments of the EU countries independently determine incentive measures to develop RESs: preferential prices for electricity generated using RESs; trade in electricity consumption quotas—“green” certificates (Sweden); tax incentives for enterprises using RESs; “green” tariffs (Denmark), etc. [33].



The EU Bioeconomy Monitoring System (BMS) has been developed as part of the EU Bioeconomy Strategy. In 2022, seven new indicators were added to BMS dashboards, including: sustainable management of natural resources, reducing dependence on non-renewable unsustainable resources, regardless of mining jurisdiction. Dashboards display almost 30% of indicators, covering 67% of all regulatory criteria [34]. Figure 2 presents the share of renewable energy sources for transport, electricity, heating and cooling in the EU countries from 2015–2019.



The indicators of the EU countries are quite heterogeneous in terms of the share of renewable energy sources, with 15 countries showing an indicator below the average (19.7% in 2019). The largest share of RESs is observed in Sweden (56.4% in 2019). Sweden is a world leader in decarbonization, with a goal of achieving “zero” emissions by 2045. This is followed by Finland (43.1%), Latvia (41%), Denmark (37.2%), Austria (33.6%), Estonia (31.9%), Portugal (30.6%), Croatia (28.5%), Lithuania (25.5%), Romania (24.3%), Slovenia (22%), Bulgaria (21.6%) and Greece (19.7%). Most countries progressively increased the share of RESs in transport, electricity, heating and cooling, with the exception of Austria (2015—33.5%, 2016—33.4%, 2017—33.1%, 2018—33.8%, 2019—33.6%), Greece (decrease in 2016—15.4% compared to 2015—15.7%, then growth), the Netherlands (decrease in 2016—14.4% compared to 2015—14.5%, then growth), Ireland (decrease in 2018—10.9% compared to 2017—13.5%, then growth), Italy (2015—17.5%, 2016—17.4%, 2017—18.3%, 2018—17.8%, 2019—18.2%), Latvia (decrease in 2016—37.1% compared to 2015—37.5%, then growth), Lithuania (2015—25.8%, 2016—25.6%, 2017—26%, 2018—24.7%, 2019—25.5%), Luxembourg (decrease in 2019—7.1% compared to 2018—9.0%), Portugal (2016—30.9%, 2017—30.6%, 2018—30.2%, 2019—30.6%), Romania (2016—25%, 2017—24.5%, 2018—23.9%, 2019—24.3%), Slovenia (2015—22.9%, 2016—22%, 2017—21.7%, 2018—21.4%, 2019—22%) and Spain (2017—17.6%, 2018—17.5%, 2019—18.4%). The most significant increase in the share of RESs in 2019 was shown by Slovakia (+5% to 16.9%), the most significant drop was in Luxembourg (−1.9% to 7.1%) and this is the lowest share of RESs among the EU countries.



The European Green Deal [35,36] defines the target for participating countries to become a climate neutral continent by 2050. In this regard, the Energy Efficiency Directive [26] and other energy regulations have been finalized to guarantee the reduction of greenhouse gas emissions by at least 55% by 2030. The EU countries must achieve reductions of 1.5% of the final energy consumption every year between 2024 and 2030 (today it is about 0.8%).



At the same time, the reduction in the specific energy consumption slowed down (−1%) globally in 2021 compared to the average value for 2000–2019 (−1.5%) [36]. Figure 3 presents the energy intensity of the EU economies, which is understood as the ratio between the gross domestic energy consumption and GDP, calculated for a calendar year.



The most energy-intensive country in the EU is Bulgaria (360 toe/M€ in 2020). This country’s indicator significantly exceeds that of other countries throughout the entire analyzed period, but we should note a rapid decrease in energy intensity by 47% compared to 2000. The lowest energy intensity indicators (compared to the EU average) are in Ireland (39 toe/M€ in 2020), Denmark (54), Malta (64), Luxembourg (67), Italy (90), Germany (92), Austria (92), Sweden (9), the Netherlands (99) and France (103). The leaders in reducing the energy intensity, after Bulgaria, are Romania (−229), Slovakia (−217), Lithuania (−187), Estonia (−186), Poland (−146), the Czech Republic (−143) and Latvia (−107).



For most advanced economies, renewable capacity scaling limits are the difficulty while permitting and extending grid infrastructure. As for developing countries, the lack of affordable financing and sparse infrastructure are the main problems. According to expert estimates, if these problems are solved by 2025, the growth of RES capacities can increase by 25% [37] compared to the baseline forecast, which assumes an increase in electricity production from RESs by 60% by 2050 (“clean zero” scenario).



To achieve environmental sustainability, OECD countries have implemented several policy initiatives to improve the energy efficiency by increasing the share of renewable energy consumption in the energy mix. Great attention is paid to tax incentives to increase investments in energy efficient technologies [37].





3. Materials and Methods


This section will describe the data set and approaches used to assess the impact of tax expenditures.



3.1. Data


The authors assess the relationship between tax incentives and preferences (tax expenditures for the state budget) and the incentive effect on the energy sector and alternative energy sources. The sample of countries for analysis includes some OECD countries and OECD partner countries (Australia, Germany, Greece, Denmark, India, Ireland, Spain, Italy, Latvia, Mexico, the Netherlands, Poland, Russia, Finland, France, Sweden and South Korea). The sample of countries depended on the availability of data. The development of alternative energy is associated with a constant reduction in traditional sources, which means that it is necessary to consider partner countries in energy trade. The authors use annual data for 2018–2020.



The main sources of statistical data were the Global Tax Expenditures Database (GETS), OECD reports, EU Joint Research Center (JRC) publications, EU Bioeconomy Monitoring System (BMS) and analytical studies of consulting companies. The directions of tax reforms were studied in reports published by the governments and ministries of finance of individual countries.




3.2. Methodology


At the first stage, ten OECD countries are ranked in terms of the share of tax expenditures for stimulating the energy sector in total tax expenditures for developing priority sectors of the economy. The authors estimate the level of tax expenditures for the energy efficiency and renewable energy sources in the volume of tax revenues of consolidated budgets.



At the second stage, the authors typify tax expenditures for environmental sustainability.



At the third stage, the share of tax expenditures for increasing renewable energy sources and the energy efficiency in total tax expenditures for environmental sustainability is estimated. The rating of countries is carried out.



At the fourth stage, the authors apply a multivariate average formula to estimate the scale of tax incentives in OECD countries. The idea of using the multivariate average as an integrated indicator for rating territories in terms of tax expenditures is not new and it is covered in the work of Yu.A. Steshenko and A.V. Tikhonova [38], who use this mechanism to estimate tax incentives in Russian regions.



At the fifth stage, a matrix of grouping countries is built depending on the share of tax expenditures for the energy efficiency and renewable energy sources in the volume of tax revenues of consolidated budgets, with the allocation of three groups (low, average, high).



At the sixth stage, the multivariate average reflecting the magnitude of tax expenditures for the energy sector in each country is calculated by the following formula:


      p  ¯    i   =   1   k     ∑  j = 1   k        x   i         x  ¯    j        



(1)







    x   i j    —the value of the j-th variable (indicator of tax expenditures) for the i-th object (country);



      x  ¯    j    —the average value of the j-th variable (indicator of tax expenditures) for all analyzed countries.



We use indicators of tax expenditures for OECD countries from the previous tables (Table 1, Table 2 and Table 3), namely:



    x   1    —tax expenditures for stimulating the energy sector (as % of the country’s GDP);



    x   2    —tax expenditures for stimulating the energy sector (as % of tax revenues of the country’s consolidated budget);



    x   3    —tax expenditures for increasing renewable energy sources (as % of the country’s GDP);



    x   4    —tax expenditures for increasing renewable energy sources (as % of tax revenues of the country’s consolidated budget);



    x   5    —tax expenditures for energy efficiency improvements (as % of the country’s GDP);



    x   6    —tax expenditures for energy efficiency improvements (as % of tax revenues of the country’s consolidated budget).



The advantage of the multivariate average is the ability to assess a certain general characteristic of various objects (countries, territories, etc.), based on various indicators and using a single methodology for their calculation. In our study, this characteristic was the scale of tax expenditures, and all indicators of tax expenditures were calculated as a percentage of GDP or tax revenues of the budget.





4. Results


Tax expenditures for stimulating the energy sector in terms of traditional energy sources (fossil fuels) include various types of preferences and incentives for taxpayers, namely: tax deductions; tax deferrals; tax exemption; reduction of tax rates; tax incentives, discounts and refunds; zero rating (a regime that implies that the entire value chain of the supply is exempt from taxes).



The study ranked ten OECD countries by the share of tax expenditures for stimulating the energy sector in total tax expenditures for developing priority sectors of the economy (Figure 4).



As Table 1 shows, in the period from 2018 to 2020, there were no significant changes in the level of tax expenditures to support the energy complex in the countries studied. Most likely, this is a consequence of the economic recession that arose due to the COVID-19 pandemic and it was in the form of a lack of budget funds for these purposes. Of all the countries presented in Table 1, only the Russian Federation is significantly increasing the volume of assistance to energy companies (the volume of tax expenditures increased from 0.52 to 1.1% of budget tax revenues over a three-year period).



Tax expenditures range from 0.002 to 0.04% of GDP (from 0.01 to 0.14% of tax revenues, respectively) in those OECD countries that provide tax support to the energy sector. The leader among the countries is Austria (Table 1), where fossil fuels are the main source of energy: oil ranks first with a share of 37.2% of the gross domestic consumption, followed by gas (22.1%) and coal (8.2%). However, the commitment to add more biofuels to fossil fuels and increased production of district heating from biomass have led to a record high use of renewable energy in Austria. Consequently, renewable energy currently accounts for 29.8% of the gross domestic consumption, with solid biomass being the most important renewable energy source (37%) followed by hydropower (34%). Other renewable energy sources include solar, wind, geothermal, biogas and biofuels, each of which accounts for less than 7% [39].



Tax expenditures for stimulating the energy development in India (a key OECD partner country) are significantly higher than in OECD countries (they amount to about 0.07–0.09% of GDP or 0.6% of tax revenues). Nevertheless, at present, the growth of the fossil fuel consumption in India is also gradually increasing. At the same time, the main energy consumption is coal—43.9%, oil—32.8% and natural gas—7.6%. Hence, there are high values of tax expenditures for companies in this area [40].



Of all the countries presented in Table 1, only the Russian Federation is significantly increasing the volume of assistance to energy companies (the volume of tax expenditures increased from 0.52 to 1.1% of budget tax revenues over a three-year period).



The following data (Table 2) let us draw several important conclusions about the role of tax expenditures for achieving environmental sustainability in OECD countries. The undisputed leader of tax expenditures for increasing renewable energy sources is Denmark (0.25% of GDP and 0.7–0.77% of tax revenues of the budget). Income tax incentives are applied here to support investments in electricity generation from renewable energy sources such as wind, solar, hydro and geothermal. The energy from renewable sources is expected to be a key factor in reducing emissions in developing countries and countries with economies in transition.



The countries with the most developed system of tax incentives for the energy efficiency are Finland and Sweden. Tax expenditures in Finland are about 0.3% of GDP (from 1.41 to 1.58% of tax revenues of the budget). Tax expenditures for the energy efficiency in Sweden are slightly lower than in Finland—0.16–0.25% of GDP (from 0.68 to 1.1% of tax revenues of the budget, respectively), but nevertheless they exceed the average values for OECD countries. Tax expenditures for environmental sustainability in terms of the renewable energy and energy efficiency increased in most countries between 2018 and 2020.



The ranking of countries in terms of the share of tax expenditures for increasing renewable energy sources and improving the energy efficiency in total tax expenditures for environmental sustainability is presented in Table 3. Among the leading countries in terms of “share of tax expenditures for increasing renewable energy sources” are Poland, Germany, Sweden and Italy (the last two countries share 3rd place). According to “share of tax expenditures for improving the energy efficiency”, the places were distributed differently: South Korea, Ireland and Finland are in the top three.



As shown in Table 3, there are no figures for tax expenditures for increasing renewable energy sources in the Russian Federation. At the same time, according to “share of tax expenditures for improving the energy efficiency”, our country, if included in the rating of OECD countries, will take 7th place (the value of the indicator is 12.5%). This is because a significant share of tax expenditures for environmental sustainability in Russia are tax expenditures for biodiversity conservation.



The grouping of countries by the level of tax expenditures for the energy efficiency and renewable energy sources, by the share in tax revenues of each country’s consolidated budget, is presented in Table 4.



Sweden, Germany, Poland, Mexico and Italy are countries with a stable tax policy to support the energy efficiency and energy transition using tax incentives. The group with a high level of tax expenditures includes Denmark (in terms of supporting RESs) and Finland (in terms of supporting the energy efficiency).



The scale of tax expenditures indicates that Finland has the highest rating (large scale of tax expenditures as one of the tools for energy development) (the value of the multivariate average is 1.6179) (Table 5). The authors calculated the integrated indicator based on four indicators, because the country’s legislation has no tax incentives to support the production and use of fossil fuels. However, there are extremely high (compared to other OECD countries) tax expenditures for energy efficiency improvements.



The Netherlands is in second place in the ranking (the multivariate average value is 1.4583) due to the highest values of tax expenditures for increasing renewable energy sources among the countries studied. The third place in terms of the scale of tax expenditures is occupied by Sweden (the multivariate average value is 1.3783).



Paradoxically, the bottom positions in the ranking are occupied by countries which, on the one hand, support the continued use of fossil fuels, but, on the other hand, have already begun a gradual transition to renewable energy technologies (for example, South Korea and France). This means that the calculation of the multivariate average for these countries was made based on all six indicators.



Note that not all six indicators are relevant for each country. For some countries, the multivariate average is calculated by only four indicators. At the same time, the higher the country’s rating, the more actively it uses such tools as tax expenditures.




5. Discussion


The study shows that tax expenditures in the energy sector reflect tax incentives for companies and they are actively used tools for the energy development among developed countries. At the same time, tax expenditures contribute to the continued transition from fossil fuels to alternative energy sources and energy conservation.



Sweden is the leader in the OECD rating by the share of tax expenditures for the energy sector in total tax expenditures for developing priority sectors of the economy. Sweden’s tax spending system in this area is very broad and specific, mainly including exemptions from various taxes or reduced tax rates for different companies. For example, natural gas and liquefied petroleum gas used as fuel in transport are exempt from the energy tax. Additionally, natural gas and liquefied petroleum gas used in transportation are subject to lower carbon tax rates. Any fuel used by companies in the agriculture, forestry and aquaculture sector for heating purposes receives a 24% reduction in the carbon tax. Industries outside the European Greenhouse Gas Emissions Trading Scheme (EU ETS) are granted a reduced carbon tax rate on all fossil fuels used for heating [41].



If we include data for the Russian Federation in the rating, then it will be in 9th place, even though it has the highest values of tax expenditures as a percentage of GDP and tax revenues among the analyzed countries. This is a consequence of the fact that the largest share of tax expenditures in Russia falls on the extractive sector of the economy (31.4%), the transport industry (15%) and science-intensive activities (12.3%), which are also a priority. That is, accounting for tax preferences provided is kept separately (which is not always typical for other countries) for mining companies and energy companies.



The amount of tax expenditures to support the energy industry in the Russian Federation is several times higher than the amount of tax expenditures in any of the analyzed countries. An example of tax incentives is a zero-property tax rate for gas pipeline facilities, gas production facilities, helium production and storage facilities. Organizations are also exempt from taxation in respect of newly commissioned facilities with high energy efficiency, in accordance with the list of such facilities established by the Government of the Russian Federation. In addition, taxpayers have the right to apply a special coefficient to the basic depreciation rate (but not higher than 2) in relation to depreciable fixed assets related to such objects when calculating the corporate income tax [42].



There are two types of tax expenditures for achieving environmental sustainability, according to their purpose—increasing the use of renewable energy sources and improving the energy efficiency. Moreover, in some of the considered countries there are both types of tax expenditures (the Netherlands, South Korea, Finland, France), and, in some, only one. For example, the Netherlands provides tax support for environmentally friendly investments through a combination of targeted income tax incentives and high carbon prices, including two investment incentives and a special accelerated depreciation schedule [43].



Ranking countries by estimating the share of tax expenditures for increasing renewable energy sources and improving the energy efficiency in total tax expenditures for environmental sustainability identified the leading countries: Poland, Germany, Sweden and Italy (for the first indicator) and South Korea, Ireland and Finland (for the first indicator). The results obtained can be explained by two reasons. The bottom-ranked countries, while providing tax incentives for environmental sustainability, do not focus only on the energy sector, using various types of tax expenditures, for example, biodiversity conservation, reduction of greenhouse gas emissions, support for climate change adaptation, etc. The leading countries have a wide range of tax benefits and preferences. For example, Polish tax legislation provides for a reduction in the property tax for wind farms. In addition, tax incentives to encourage renewable energy sources in Poland include exemption from the agricultural tax and exemption from the excise tax on electricity produced using renewable energy sources [44]. One component of tax expenditures for the energy efficiency in South Korea is a tax credit for investments in energy-saving facilities. The tax credit is provided for the purchase of appropriate new facilities and equipment to achieve energy savings and it is 1% for large companies, 3% for medium-sized companies and 7% for small and medium-sized enterprises.



The countries with the most developed system of tax incentives for the energy efficiency growth are Finland and Sweden. The system of tax incentives in Finland is quite wide. Thus, farmers are entitled to a tax refund, which is paid for electricity, light and heavy fuel oil and biofuels. Biogas is completely excluded from taxation when calculating the energy tax. At the same time, tax expenditures on peat are gradually reduced (since peat is a fossil fuel, the use of which does increase the energy efficiency for energy production) [45].



Currently, taxes form the backbone of Sweden’s energy efficiency policy, as they are often the main driver for other policy instruments. However, taxes can have a detrimental effect on the competitiveness of Swedish industry. Therefore, there are several tax breaks for industrial enterprises, especially for those ones which take part in the European Emissions Trading Scheme. These enterprises only pay the energy tax, not the carbon tax, as the price of the carbon credits is considered to have the same effect as the tax. Biogenic fuels are exempt from both carbon and energy taxes. Thus, in practice, the carbon and energy taxes in Sweden perform the same functions—stimulating energy saving and switching to another type of fuel [46].



The scale of tax expenditures indicates that Finland has the highest rating, in second place is the Netherlands and in third place is Sweden. There are no tax incentives for renewable energy sources, but tax expenditures for the energy efficiency are almost as high as in Finland.



Paradoxically, the bottom positions in the ranking are occupied by countries that, on the one hand, support the continued use of fossil fuels, but, on the other hand, have already begun a gradual transition to renewable energy technologies (for example, South Korea and France). This means that the calculation of the multivariate average was based on all six indicators.



Like any exception to the general rule, tax breaks and privileges create economic distortions and cause distribution problems, which may be the subject of further research. In the context of the specifics of the energy opportunities and tax policy of each country, the finding of data for international comparisons, the calculation of the efficiency of tax expenditures and their convertibility into direct forms of budget financing are laborious, but promising.



Another promising area of research was proposed by a group of Italian scientists who are improving a new indicator that links anthropogenic impact on the environment with socio-economic goals—the Thermodynamic Human Development Index (THDI) [47]. As we noted, the quality of energy is an essential basic condition for sustainable development, the consistent principles of which are ecological balance, economic growth and social responsibility. The authors consider the use of rice straw, reviewed in [48], based on the THDI to reduce fossil fuels and greenhouse gas emissions. It seems to us that tax preferences for biofuels from renewable organic biomass can intensify the process of spreading this approach, especially for agricultural industries and territories. This can be a vector for further research and development of state policy to ensure sustainable development of agricultural territories.



If we keep tax incentives and emission targets, we can stimulate the transition to new hybrid forms of energy generation and optimization of electricity costs, and we can change consumer preferences. At the same time, in the short term, the dynamics of processes will be drastically influenced by factors caused by the global energy crisis, the features of which are characterized by the involvement of the entire set of energy sources (oil, natural gas, coal, biofuel, hydrogen, nuclear fuel).




6. Conclusions


The comparative analysis of tax expenditures for fossil fuels in OECD countries and key OECD partner countries has led to some important conclusions.



Based on the available statistics, many developed countries have now taken a course towards the transition to alternative energy sources, which involves moving away from investing in fossil fuels and refusing state (including tax) support for traditional energy. The conclusion is supported by data on the total absence of tax expenditures for stimulating fossil fuels in many countries. Only a few OECD countries have tax expenditures that are so significant that they can be identified as part of the GDP or part of tax revenues of the budget.



In those OECD countries that provide tax support to the energy sector, tax expenditures represent a small share. However, the commitment to add more biofuels to fossil fuels and increased production of district heating from biomass have led to a record high use of renewable energy in Austria.



Energy incentive expenditures in India (a key OECD partner country) are significantly higher than in OECD countries. India is undergoing an energy transition with a steady decline in the share of fossil fuels in its energy portfolio and this country is moving towards a reallocation of energy sources in favor of wind, solar and biomass, as well as greater use of electricity and hydrogen. The amount of tax expenditures to support the energy industry in the Russian Federation is many times higher than the amount of tax expenditures in any of the analyzed countries. The variety of tax preferences that exist in the energy sector is associated with increased attention to the energy industry as a priority for the country.



Between 2018 and 2020, there were no significant changes in the level of tax expenditures to support the energy complex in the countries studied. Most likely, this is a consequence of the economic recession that arose due to the COVID-19 pandemic, and it was in the form of a lack of budget funds for these purposes.
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Figure 1. Dynamics of CO2 emissions in selected countries in the periods 2019–2020, 2020–2021, from 1990–2021 (%). 
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Figure 2. The share of RESs for transport, electricity, heating and cooling in the EU countries from 2015–2019, %. Source: compiled by the authors. 
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Figure 3. The energy intensity of the EU countries in 2000–2020, toe/M€. Source: compiled by the authors. 
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Figure 4. Ranking of OECD countries and OECD key partner countries by the share of tax expenditures for stimulating the energy sector in 2020. Source: compiled by the authors. 
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Table 1. Tax expenditures stimulating the energy sector development in selected OECD countries and key OECD partner countries from 2018–2020.
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Year

	
Austria

	
India

	
Spain

	
South Korea

	
Russia

	
France

	
Sweden






	
% of GDP




	
2018

	
0.04

	
0.07

	
0.002

	
0.01

	
0.1

	
0.01

	
0.005




	
2019

	
0.04

	
0.08

	
0.002

	
0.01

	
0.1

	
0.01

	
0.005




	
2020

	
0.04

	
0.09

	
0.002

	
0.01

	
0.13

	
0.01

	
0.005




	
% of tax revenues of the consolidated budget




	
2018

	
0.14

	
0.59

	
0.01

	
0.02

	
0.52

	
0.1

	
0.02




	
2019

	
0.13

	
0.6

	
0.01

	
0.02

	
0.94

	
0.1

	
0.01




	
2020

	
0.12

	
0.6

	
0.01

	
0.02

	
1.1

	
0.1

	
0.01








Source: compiled by the authors.
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Table 2. Tax expenditures aimed at achieving environmental sustainability in selected OECD countries from 2018–2020.
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Country

	
Year

	
Tax Expenditures Related to Increased Use of Renewable Energy Sources

	
Tax Expenditures Related to Energy Efficiency Improvements




	
% of GDP

	
% of Tax Revenues of the Consolidated Budget

	
% of GDP

	
% of Tax Revenues of the Consolidated Budget






	
Germany

	
2018

	
0.01

	
0.05

	
-

	
-




	
2019

	
0.01

	
0.13

	
-

	
-




	
2020

	
0.03

	
0.15

	
-

	
-




	
Denmark

	
2018

	
0.25

	
0.77

	
-

	
-




	
2019

	
0.24

	
0.72

	
-

	
-




	
2020

	
0.25

	
0.7

	
-

	
-




	
Ireland

	
2018

	
-

	
-

	
0.001

	
0.01




	
2019

	
-

	
-

	
0.001

	
0.01




	
2020

	
-

	
-

	
0.001

	
0.01




	
Spain

	
2018

	
-

	
-

	
0.02

	
0.1




	
2019

	
-

	
-

	
0.02

	
0.1




	
2020

	
-

	
-

	
0.01

	
0.07




	
Italy

	
2018

	
0.0027

	
0.01

	
-

	
-




	
2019

	
0.003

	
0.013

	
-

	
-




	
2020

	
0.0036

	
0.016

	
-

	
-




	
Netherlands

	
2018

	
0.03

	
0.12

	
0.03

	
0.14




	
2019

	
0.03

	
0.13

	
0.03

	
0.11




	
2020

	
0.04

	
0.15

	
0.03

	
0.1




	
Mexico

	
2018

	
0.012

	
0.1

	
-

	
-




	
2019

	
0.02

	
0.12

	
-

	
-




	
2020

	
0.025

	
0.14

	
-

	
-




	
Poland

	
2018

	
0.01

	
0.07

	
-

	
-




	
2019

	
0.015

	
0.09

	
-

	
-




	
2020

	
0.015

	
0.1

	
-

	
-




	
South Korea

	
2018

	
0.004

	
0.02

	
0.01

	
0.05




	
2019

	
0.004

	
0.02

	
0.01

	
0.08




	
2020

	
0.004

	
0.02

	
0.01

	
0.1




	
Finland

	
2018

	
0.01

	
0.01

	
0.33

	
1.58




	
2019

	
0.01

	
0.02

	
0.3

	
1.46




	
2020

	
0.01

	
0.02

	
0.29

	
1.41




	
France

	
2018

	
0.01

	
0.02

	
0.09

	
0.51




	
2019

	
0.01

	
0.02

	
0.05

	
0.3




	
2020

	
0.01

	
0.02

	
0.05

	
0.3




	
Sweden

	
2018

	
-

	
-

	
0.16

	
0.68




	
2019

	
-

	
-

	
0.23

	
1.04




	
2020

	
-

	
-

	
0.25

	
1.1








Source: compiled by the authors.
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Table 3. Ranking of OECD countries by share of tax expenditures related to the promotion of environmental sustainability in 2020.
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Country

	
Tax Expenditures Related to Increased Use of Renewable Energy

	
Tax Expenditures Related to Energy Efficiency Improvements




	
%

	
Ranking

	
%

	
Ranking






	
Poland

	
83.3

	
1

	
-

	
-




	
Germany

	
38.1

	
2

	
9.5

	
9




	
Sweden

	
33.3

	
3

	
33.3

	
4




	
Italy

	
33.3

	
3

	
16.7

	
6




	
Denmark

	
30

	
4

	
10

	
8




	
Finland

	
28.6

	
5

	
42.9

	
3




	
Mexico

	
25

	
6

	
-

	
-




	
Netherlands

	
19.4

	
7

	
8.3

	
10




	
South Korea

	
17.6

	
8

	
52.9

	
1




	
France

	
17.6

	
8

	
26.5

	
5




	
Latvia

	
4.3

	
9

	
-

	
-




	
Ireland

	
-

	
-

	
50

	
2




	
Spain

	
-

	
-

	
33.3

	
4




	
Russia

	
-

	
-

	
12.5

	
7








Source: compiled by the authors.
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Table 4. Grouping of countries by the level of tax expenditures for the energy efficiency and renewable energy sources, by the share in tax revenues of each country’s consolidated budget.
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Level of tax expenditures for energy efficiency (b)

	
high

	

	
Finland

(+/−)

	

	




	
average

	
Sweden (+)

	
France

(c/−)

	

	




	
low

	
Spain (−)

Ireland (c)

	
South Korea (c/+)

	
Netherlands (+/−)

	




	
na

	

	
Italy (+)

	
Germany (+)

Poland (+)

Mexico (+)

	
Denmark (−)




	

	
na

	
low

	
average

	
high




	
Level of tax expenditures for increasing renewable energy (a)








Symbols: (−)—decrease; (+)—increase, (c)—constant level, (a/b). Source: compiled by the authors.
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Table 5. Multivariate average indicator, reflecting the rating of each country in estimating the scale of tax incentives.
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Country

	
Tax Expenditures Stimulating the Energy Sector Development

	
Tax Expenditures Related to Increased Use of Renewable Energy Sources

	
Tax Expenditures Related to Energy Efficiency Improvements

	
Number of Indicators

	
Integrated Indicator Reflecting Rating (Multivariate Average)




	
% of GDP

	
% of Tax Revenue

	
% of GDP

	
% of Tax Revenue

	
% of GDP

	
% of Tax Revenue






	
Spain

	
0.002

	
0.01

	
-

	
-

	
0.01

	
0.07

	
4

	
0.2030




	
South Korea

	
0.01

	
0.02

	
0.004

	
0.02

	
0.01

	
0.1

	
6

	
0.4954




	
France

	
0.01

	
0.1

	
0.01

	
0.02

	
0.05

	
0.3

	
6

	
1.0663




	
Sweden

	
0.005

	
0.01

	
-

	
-

	
0.25

	
1.1

	
4

	
1.3783




	
Netherlands

	
-

	
-

	
0.04

	
0.15

	
0.03

	
0.1

	
4

	
1.4583




	
Finland

	
-

	
-

	
0.01

	
0.02

	
0.29

	
1.41

	
4

	
1.6179




	
Average value

	
0.0068

	
0.0350

	
0.0160

	
0.0525

	
0.1067

	
0.5133

	
-

	
-








Source: compiled by the authors.
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