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Abstract: The COVID-19 pandemic has taken its toll on the economies of the EU member states. While
policymakers have been faced with rising government spending in an effort to combat the health
crisis, this has led to unprecedented levels of government debt and budget deficits. Debt sustainability
has been severely affected by decreasing fiscal space, and there are significant concerns that a debt
crisis is looming on the horizon for the EU. The current study aims to analyze environmental taxes
as a potential solution for rebuilding fiscal space and thus improving debt sustainability in the EU.
The research method used to study the impact that the four types of environmental taxes may have
on fiscal space is the dynamic panel regression model, estimated using the Generalized Method of
Moments (GMM). The conclusions show that all four categories of environmental taxes can help the
EU member states regain fiscal space and improve their debt sustainability. The research results show
that the strongest positive impact on fiscal space will be achieved by energy taxes and transport taxes.

Keywords: fiscal space; environmental taxes; debt sustainability; climate-friendly fiscal policy

1. Introduction

Environmental taxes are defined, according to Regulation (EU) N◦ 691/2011, as taxes
whose tax base is a physical unit of an item that has a proven and specific negative impact
on the environment. Eurostat provides not only data on environmental taxes in the EU but
also further clarifications on exactly what can be included in the category of environmental
taxes. According to Eurostat’s 2013 ‘Environmental taxes—a statistical guide’ there are
four main types of environmental taxes: energy taxes, pollution taxes, resource taxes and
transport taxes.

Energy taxes include taxes on the production of energy as well as energy products
(petrol, diesel, natural gas, coal, and electricity). This category also includes carbon dioxide
(CO2) taxes; however, if a country uses these, they need to be reported separately. Taxes on
greenhouse gases are also included under energy taxes, not under pollution taxes. Revenue
generated from the selling of emissions permits are also included in this category.

Pollution taxes include levies on air emissions and water emissions as well as the
management of solid waste and taxes related to the level of noise. Resource taxes are
those applicable to the extraction and use of depletable natural resources such as water,
forests, plant life, and wild animals. Taxes on the ownership of land are not considered
resource taxes, but many countries apply taxes for the conversion of landscapes (such as
deforestation), and these are considered to be resource taxes.

Transport taxes are those linked to the ownership and use of any means of transport
(or motor vehicle). These taxes also apply to planes, ships, and railways. Perhaps more
surprising is the fact that transport taxes include even means of transport that are regarded
as being environmentally friendly, such as electric cars. In addition, the taxes that some
cities have implemented to restrict the access of vehicles to the city center are also consid-
ered transport taxes. However, the taxes that apply to fuel for transport (petrol and diesel,
for instance) are not transport taxes, but energy taxes.
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In 2019, the total revenue collected from environmental taxes across the EU was
330.6 billion EUR, which represents 2.4% of the EU gross domestic product (GDP). Most of
this came from energy taxes (77.9%), with taxes on transport second (18.9%), followed by
taxes on pollution and resources (3.2%). A more detailed structure of environmental taxes
for each member state of the EU can be seen in Figure 1. The environmental tax burden
was shared almost equally between corporations and households. On average, in the EU,
the revenue from environmental taxes represents 6% of all revenue from taxes and social
contributions, with individual member state’s percentages varying from 10.3% in Bulgaria
to 4.4% in Germany and Luxembourg [1].
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Achieving climate neutrality by 2050 is the official environmental policy goal of the
European Union. However, environmental concerns have taken a back seat since the
beginning of the COVID-19 pandemic, as policymakers have been forced to focus their
decisions on dealing with the social and economic effects of this health crisis. Governments
across Europe have raised their spending on healthcare and social security measures,
tax collection deadlines have been postponed in an effort to keep business alive during
lockdown periods, and public borrowing has increased to unprecedented levels. All this
has led to diminished fiscal space and growing concerns about a debt crisis looming on the
horizon for the EU member states.

In 2020, all the EU member states are expecting budget deficits to be above the 3%
of the GDP limit previously set and rigorously enforced by the European Commission.
Therefore, deficit reduction policies are expected to follow. Existing research shows the
disadvantages of both expenditure-based and tax-based austerity plans, with the biggest
threat being the potential of a long-lasting recession [2]. Consequently, a different approach
seems to be needed.

The current research aims to look at environmental taxes as a potential solution for
the EU member states to regain fiscal space while also achieving the environmental policy
objectives established before the onset of the pandemic.

2. Literature Review

Environmental taxes have been the focus of several research directions in the past
two decades. Some studies focus on providing an overview of environmental taxes in the
EU [3]. In 2001, Newbery [4] published a study looking at the variety of road transport fuel
taxes in the EU, with the aim of providing arguments in favor of harmonizing fuel taxes.
In 2003, Sterner and Köhlin [5] talked about the high levels of environmental taxes in the
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EU compared to the US and the diversity of issues regarding these taxes within the EU.
Other studies focus on comparative statistical analysis and provide detailed individual
overviews of the types of environmental taxes and excise duties used by each EU member
state [6].

More recent research focuses on the sustainability issues related to environmental
taxes in the EU. Though more than 500 different policy instruments have been identified in
the EU to address environmental issues, it is still a challenge to integrate environmental
concerns across all areas of EU policymaking [7]. While the main goal of environmental
taxes is still reducing pollution and the use of depletable resources, their fiscal functions
and benefits are also acknowledged. Environmental taxes can help achieve a “holistic,
all-inclusive policy approach” [8]. In addition, these taxes have several other benefits: they
are not as distorting to economic behavior as labor or corporate taxes, administrative costs
are lower than for income taxes or consumption taxes, and evasion is also lower [9–11].
The current study is focused on analyzing yet another benefit of environmental taxes—their
potential to improve a country’s fiscal space.

The efficiency of environmental taxes has come under scrutiny repeatedly as increas-
ing environmental protection concerns have again put the spotlight on green taxation.
Borozan [12] published a study on energy taxes in the EU, and after conducting an analysis
based on system generalized method of moments, the author concluded that this category
of environmental taxes has a long-run, indirect impact on electricity consumption through
energy prices. In 2017, Moutinho et al. [13] used Data Envelopment Analysis to evaluate
the environmental efficiency of 26 EU member states and suggested policy measures to
improve the efficiency of each type of environmental taxes.

Other studies focus on improving consumers’ awareness of environmental concerns
as a means of promoting green products and adding to the efficiency of environmental
taxes [14] or the need for stricter regional government policies to increase the effectiveness
of environmental taxes in combating pollution [15]. Since the EU member states have been
trying to decrease air pollution levels and, in particular, CO2 emissions, recent studies have
focused on assessing the effectiveness of green taxes as incentives in promoting the use of
environmentally friendly cars [16–18]. In the current study, environmental tax efficiency
will be approached from a different perspective: that of increasing a country’s fiscal space.

Climate change is seen as a factor that negatively impacts the financial stability of
an economy [19,20]. On the flip side, fiscal policy has a clear role in climate-change
adaptation, though research reveals that preventive measures are much more effective than
waiting until there is a need for corrective measures [21]. Even if climate change cannot be
solely attributed to pollution, this is one of the concerns that fiscal policy, mainly through
environmental taxes, is trying to address.

Fiscal space has been linked to both fiscal stability [22,23] and debt sustainability [24].
According to Estevão [25], implementing climate-friendly fiscal policy measures would
improve debt sustainability and help expand a country’s fiscal space. However, research
linking environmental taxes and an economy’s fiscal space is lacking. The current study
aims to help fill this current gap in the literature by analyzing environmental taxes as a
potential solution to improving fiscal space for EU member states. This is particularly
important in the current context, where government debts have increased due to efforts
to combat the COVID-19 pandemic, and a debt crisis seems to be a real concern for most
European countries.

Some definitions of fiscal space refer to the government’s ability to borrow funds
without jeopardizing fiscal sustainability [26,27], while other definitions consider fiscal
space to be the available government financing due to policies and reforms that enhance
economic and institutional development [28]. Fiscal space is further defined as the distance
between the actual debt and a debt limit beyond which the level of government debt would
be unsustainable and would require extraordinary measures [29,30].

There is no single indicator to measure fiscal space, and consequently different authors
have proposed a variety of methodologies for determining fiscal space. Several studies
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focused on using the ability to achieve long-term sustainability [31] or the loss of market
access [30,32], but these seemingly different approaches were later considered closely
related from a practical standpoint [33]. Other studies have managed to measure fiscal
space by using a “prudent level of debt”, determined with the help of a probabilistic
approach [34,35]. In a study published in 2012 [36], fiscal space was determined as the
difference between the maximum tax revenue achievable (the peak of the Laffer curve) and
the actual tax revenue. A year later, Mario [37] calculated fiscal space as the necessary fiscal
adjustment for a country to reach a debt level of 60% of GDP by 2030.

Aizenman and Jinjarak [38] propose an indicator called “De Facto Fiscal Space”, which
they calculate as the number of years necessary for a country to repay its debt using its tax
revenue. This indicator is used in later studies to analyze the relationship between fiscal
space and other macroeconomic indicators such as government spending [39], openness to
international trade [40], and level of tax reform in developing countries [41]. An additional
indicator for fiscal space is calculated by Yohou [42] using the non-parametric mathematical
programming approach of Data Envelopment Analysis (DEA) to estimate efficiency scores
for public spending. In this approach, the author assesses the quality of public spending,
considering the structure as well as the efficiency of public spending. The goal is to calculate
the extra fiscal room that countries can use to achieve economic development.

Though all of these approaches to measuring fiscal space have their advantages,
they still fail to take into consideration some significant variables that influence fiscal
sustainability. This is one gap in the existing literature that the current study aims to help
close. Additionally, some of the previous approaches to measuring fiscal space look to
simplify the complexity of the economic environment by considering a closed economy.
Furthermore, they do not consider the maturity of the public debt or other country-specific
effects [33]. This is another gap in the currently available research that the current study
aims to fill.

All in all, the contribution of the current paper is threefold: (i) first, this research
aims to fill a gap in the existing literature regarding the potential impact of environmental
taxes on fiscal space in an economy; (ii) second, a new approach to determining the fiscal
space is used, which aims to eliminate some of the shortcomings of previous approaches
by considering several indicators that influence fiscal space (including debt maturity);
(iii) third, each of the four types of environmental taxes is analyzed separately, and country-
specific elements such as governmental approach to environmental issues and government
effectiveness are also included in the analysis.

3. Materials and Methods

This section consists of two subsections. The first one is dedicated to explaining
the approach used to determine fiscal space for each country included in the analysis.
The second subsection is dedicated to describing the data and estimation method used for
the study of the influence of environmental taxes on fiscal space.

3.1. Fiscal Space

Given the shortcomings of the existing literature in determining fiscal space, the
current study proposes a different approach, which uses Principal Components Analysis
(PCA) based on three indicators that influence the level and sustainability of public debt:
the government’s ability to repay public debt, government short-run maturing debt, and the
country rating. These indicators are further explained in Table 1. The choice of indicators
for PCA aims to approach fiscal space as both government access to future funding through
borrowing and the ability to pay the existing government debt.
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Table 1. Indicators used to determine fiscal space.

Indicator (Symbol) Explanation Source

Government ability to repay debt (GAD) 100%—General government gross debt *, % of GDP World Bank website
time period 2011–2019

Government debt short-run maturity
(DEBTDUE)

General government debt maturing in 12 months or
less *, % of GDP

World Bank website
time period 2011–2019

Country rating (SOVRATE) Foreign currency long-term sovereign debt ratings *,
index from 1 to 21

World Bank website
time period 2011–2019

Source: Author’s compilation. * Data used for variables is part of a World Bank working paper dataset [43].

The source of the data for the indicators used to determine the fiscal space [43] did
not include information for Malta, so the study is conducted for only 27 member states of
the EU (including the UK) during the time period 2011–2019.

The research method used to determine fiscal space in the current study is Principal
Components Analysis (PCA). This is widely used to reduce the size of datasets while
minimizing loss of information by creating new indicators (principal components) as a
linear combination of the initial variables included in the database [44]. In the current study,
the goal is to determine the value of fiscal space by combining the information provided by
three indicators: the government’s ability to pay its gross debt (GAD), government debt
due to be paid in the next year (DEBTDUE), and debt rating (SOVRATE), which shows the
perception of international rating agencies regarding the sustainability of the government
debt. This final indicator impacts not only a government’s access to international funding
but also the interest rate at which it will be able to borrow.

Two tests were run previously to applying PCA to ensure that this research method
was indeed appropriate for the database described above. The Kaiser-Meyer-Olkin Measure
of Sampling Adequacy is a statistic that shows if factor analysis is indeed applicable
to a dataset. According to the existing literature [45,46], values above 0.5 indicate an
adequate database for PCA. For the current study, Kaiser’s MSA was 0.6, which leads to the
conclusion that the proposed research method is suitable. Bartlett’s test of sphericity has
the null hypothesis that the correlation matrix is an identity matrix, which would indicate
that our three indicators are unrelated and therefore not suitable for running PCA [47].
For the current database, Bartlett chi-square was 418.8566 and Bartlett probability was
0.0000, which shows that the null hypothesis should be rejected and applying PCA for the
dataset is useful and appropriate.

After running the PCA, the characteristic value of the first principal component
extracted was 2.025937. As the value was greater than 1, it can be concluded that this com-
ponent should be retained. The other two components extracted each had a characteristic
value below 1. Additionally, the cumulative proportion of the first principal component
was 67.53%, which shows that most of the information in the original indicators is retained
by the first component. Therefore, the first principal component was used to construct a
new, comprehensive index of fiscal space. This is shown in Equation (1).

Fiscal_space = 0.636595 × GAD − 0.602923 × DEBTDUE + 0.480865 × SOVRATE (1)

3.2. Dynamic Panel Regression Models

To achieve the goal of answering the main research question of whether environmental
taxes can be used to rebuild fiscal space, four dynamic panel regression models were
estimated. The explanatory variables included in the models were based on existing
literature [41], as is the shape of the models used [48]. An explanation of the variables used
is provided in Table 2. This section of the study is based on panel data for the time period
2011–2019 for 27 of the 28 member states of the EU at the time (Malta is not included in the
research as information for this country was not available for all the variables).
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Table 2. Variables used in regression models.

Indicator (Symbol) Explanation Source

Fiscal space (Fiscal_space) Indicator showing the sustainability of
government debt

Author’s calculations * based on methodology
explained in Section 3.1
time period 2011–2019

Energy taxes (Eng_TAX) Environmental taxes on energy production
and energy products, Million euro, Log

Eurostat database—code ENV_AC_TAXIND2
time period 2011–2019

Pollution taxes (Pol_TAX) Environmental taxes on air emissions and
water emissions, Million euro, Log

Eurostat database—code ENV_AC_TAXIND2
time period 2011–2019

Resources taxes (Res_TAX) Environmental taxes on use of depletable
natural resources, Million euro, Log

Eurostat database—code ENV_AC_TAXIND2
time period 2011–2019

Transport taxes (Tra_TAX) Environmental taxes on ownership and use of
motor vehicles, Million euro, Log

Eurostat database—code ENV_AC_TAXIND2
time period 2011–2019

Primary balance (PBY)
Government net borrowing excluding interest

payments on consolidated government
liabilities **, % GDP

World bank website
time period 2011–2019

Economic growth (GDPG) Real Gross Domestic Product growth, %
World Bank national accounts data—code

NY.GDP.MKTP.KD.ZG
time period 2011–2019

Government debt maturity (AVGLIFE) Sovereign debt average maturity **, number of
years

World bank website
time period 2011–2019

Source: Author’s compilation. * Data for this variable can be provided by the author on request. ** Data used for this variable is part of the
World Bank working paper dataset [43].

The link between the primary balance and government debt sustainability is well
established in the existing literature [49], with emphasis on the existence of a systematic
long-term relationship [50] and estimating debt sustainability limits using a primary bal-
ance reaction function to increasing levels of debts [32]. The primary balance is included as
a control variable in the current research, with the expectation that it will have a positive
relationship with the indicator calculated for fiscal space. In other words, the bigger the
increase in the primary balance, the more fiscal space a country will have.

The second control variable included in the study is economic growth. The relationship
between the percentage change in real GDP and fiscal space is confirmed by the existing
research; however, the nature of the relationship seems to still be under debate. While some
reports show that more advanced economies (with lower rates of economic growth) have a
larger fiscal space [33], studies conducted for individual emerging economies seem to point
to an opposing conclusion [51–53]. For the current research, which is conducted for countries
that are EU members, the expectation is of a positive relationship between the two indicators.

The last control variable included in the study is the average maturity of the govern-
mental debt, expressed in number of years. The expectation is that it will have a positive
impact on fiscal space [54], as the longer a government has until it needs to pay back its
debts, the more fiscal space it should have.

The four regression models, which were estimated, are presented in Equations (2)–(5).

Fiscal_space it = α0 + α1 Fiscal_space it−1 + α2 Eng_TAX it + α3 PBY it + α4 GDPG it + α5 AVGLIFE it + µi + εi (2)

where subscript letter i represents the country (i = 1, 2, . . . , 27, representing each of the 27
member states of the EU included in the analysis), subscript letter t = 2012, 2013, . . . 2019,
representing each year of the time period, µi allows for country specific effects, and εi is the
error term. Eng_TAX represents taxes on energy, PBY is the primary balance of payments,
GDPG represents economic growth, and AVGLIFE is the sovereign debt average maturity.

Fiscal_space it = β0 + β1 Fiscal_space it−1 + β2 Pol_TAX it + β3 PBY it + β4 GDPG it + β5 AVGLIFE it + µi + εi (3)

where Pol_TAX represents environmental pollution taxes.

Fiscal_space it = γ0 + γ1 Fiscal_space it−1 + γ2 Res_TAX it + γ3 PBY it + γ4 GDPG it + γ5 AVGLIFE it + µi + εi (4)
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where Res_TAX represents the third category of environmental taxes: resource taxes.

Fiscal_space it = δ0 + δ1 Fiscal_space it−1 + δ2 Tra_TAX it + δ3 PBY it + δ4 GDPG it + δ5 AVGLIFE it + µi + εi (5)

where Tra_TAX represents transport taxes, as the fourth and final category of environmen-
tal taxes.

The four regression models were estimated using the Generalized Method of Moments
(GMM), first introduced by Arellano and Bond [55] and later enhanced by Arellano and
Bover [56] and Blundell and Bond [57]. Since the main purpose of this research is to analyze
the potential of the different categories of environmental taxes in helping governments
rebuild fiscal space in the EU, panel data is used. GMM was designed for panel data
analysis, with the purpose of diminishing the assumptions needed and focusing on a more
complex technique, which allows the retention of useful information [58].

GMM estimation is, therefore, appropriate as it uses first-differencing of the model
and lagged values of the variables as instruments; this addresses any endogeneity concerns.
Moreover, two-step GMM also solves any first order autocorrelation issues that might
arise. The Arellano-Bond test for autocorrelation, which is appropriate for linear regression
models on panel data using GMM, showed typical autocorrelation patterns in the first
order AR (1), as expected, and no autocorrelation in the second order, AR (2). The results
were consistent for all for models.

The panel data used in this study consists of a larger number of countries (27 member
states of the EU) than number of years (data spans the period between 2011 and 2019,
which is 9 years). Consequently, the “small T, large N” condition to apply GMM is fulfilled.
The data also satisfies other conditions [58,59] for applying GMM: (i) there are explanatory
variables that are not strictly exogenous, in the sense that they are possibly correlated with
past and current realizations of the error term; (ii) there may be fixed individual effects,
which are randomly distributed; (iii) there may be dynamic relationships, which means
that the dependent variable depends on its past realizations.

Difference GMM is appropriate for the estimation of the four models shown in
Equations (2)–(5), as the GMM estimation for the coefficient corresponding to the lagged
value of the dependent variable (fiscal space) in each regression model showed no down-
ward bias compared to the estimations of the same coefficient using ordinary least squares
with fixed effects. All the instruments used are internal ones, with lagged values of the
regressors included in each of the four models.

4. Results

In 2019, most of the EU member states already had significant levels of gross gov-
ernment debt compared to their GDP. The average gross debt was 85.9% of the GDP for
the Euro area countries and 79.2% for the entire EU. Budget deficits were also high in
2019 for some member states such as Romania (5%), Hungary (4.3%), and Spain (4%).
Government responses to the COVID-19 outbreak in 2020 increased government spending
and forced most EU member states to borrow funds, further increasing their debt levels.
Consequently, all EU member states are expected to have budget deficits of above 3% in
2020 [60] (above the limit set by the European Commission). All this has led to rapidly
diminishing fiscal space for EU member states. With rising concerns about a looming
debt crisis in the EU [61,62], the current research aims to analyze a potential solution for
regaining fiscal space in the EU—using environmental taxes.

As previously described, four dynamic panel regression models were estimated using
GMM, and the results obtained are presented in Table 3.
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Table 3. Estimation results using panel dynamic GMM.

Explanatory Variables
Dependent Variable—Fiscal_Space

(1) (2) (3) (4)

L1_Fiscal_space 0.639201 *** 0.898625 *** 0.825563 *** 0.707006 ***
(13.68868) (25.36782) (38.22794) (40.41295)

Eng_TAX 28.69098 *** _ _ _
(3.671508)

Pol_TAX
_ 2.306387 ** _ _

(2.179521)

Res_TAX
_ _ 1.085047 ** _

(2.343713)

Tra_TAX
_ _ _ 22.91528 ***

(10.96174)

PBY
0.649813 *** 1.193667 *** 1.110913 *** 0.798758 ***
(3.563764) (12.77405) (28.44412) (11.61238)

GDPG
0.273083 *** 0.309410 *** 0.537402 *** 0.183906 ***
(5.966684) (8.972318) (31.49956) (5.815834)

AVGLIFE
1.941646 *** _ _ _
(6.816397)

No. of instruments 5 4 4 4

No. of observations 140 152 147 186

J-statistic 19.76843 15.06774 19.41777 22.73971

Prob (J-statistic) 0.286245 0.657311 0.430346 0.476054

Source: Author’s calculations using Eviews 11. Note: An explanation of research variables is provided in Table 2; t-statistic values in ().
*** indicates the statistical significance at 1% level. ** indicates the statistical significance at 5% level. * indicates the statistical significance at
10% level.

The coefficients estimated for each type of environmental tax are statistically signif-
icant, and the positive value of these coefficients shows a direct effect of environmental
taxes on fiscal space. The biggest impact on rebuilding fiscal space can be achieved by
using energy taxes and transport taxes, as the values for these coefficients are much higher
than those for pollution taxes and resource taxes. These results are in line with the fact
that most of the revenue collected from environmental taxes comes from energy taxes and
transport taxes. Less than 5% of the revenues from environmental taxes comes from the
other two categories.

However, the research results also show positive, statistically significant coefficients
for pollution taxes and resource taxes. This shows a potential for the EU member states
to regain fiscal space by either increasing or implementing these types of environmental
taxes. Currently, there are three member states (Cyprus, Germany, and Luxembourg) that
do not use pollution taxes at all, while Greece only began to implement them in 2018.
Resources taxes are presently not used by five member states of the EU (the Czech Republic,
Germany, Greece, Italy, and Slovakia), while Lithuania began implementing them in 2015.
These differences in national approaches to environmental fiscal policy account for some of
the differences in the number of observations included in the estimation of each of the four
econometric models.

The expectations regarding the relationship between the primary balance (PBY) and
fiscal space are confirmed by the research results. All four models show positive, statis-
tically significant coefficients, which supports the idea that an increase in the primary
balance will lead to an improvement in fiscal space.

Regarding the relationship between economic growth and fiscal space, the research
results show positive, significant coefficients. However, their values are quite small, which
points to the conclusion that, even though economic growth can increase fiscal space,
the effect will not be a very large one. These results are reassuring to some extent, as the EU
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member states are expected to have negative economic growth in 2020 and 2021, according
to predictions published by the European Commission, and the current research shows
that this will not greatly reduce fiscal space.

The relationship between the average maturity of government debt (AVGLIFE) and
fiscal space confirms the research expectations according to the estimation of model 1.
The coefficient is statistically significant and positive, so it may be concluded that the
more time a government has to repay its debts, the more fiscal space that will be available.
Data for this indicator (AVGLIFE) were not available for some member states (Cyprus,
the Czech Republic, Estonia, and Luxembourg), which accounts for the smaller number of
observations included in the estimation of model 1.

The J-test [63,64] results are also included in Table 3. This test is used for over-identifying
restrictions. To put it in simple terms, the null hypothesis of this test is that the model is a
valid one. Looking at the J-statistic values and at the p-values associated with the test, we
cannot reject the null hypothesis, which leads to the conclusion that the models are valid.

5. Discussion

The research results presented in the previous section show that the EU member
states can use environmental taxes, especially energy taxes and transport taxes, to rebuild
fiscal space, which was lost as a result of increasing levels of government indebtedness
due to efforts to combat the COVID-19 pandemic. Aside from fiscal benefits, increasing
environmental taxes brings additional advantages in terms of environmental goals.

Before the pandemic, the European Union had officially announced that its objective
in terms of environmental policy was to achieve climate neutrality, including long-term
low greenhouse gas emissions, by 2050. According to the existing literature [65–68],
green taxation could contribute to achieving climate protection aims such as diminishing
pollution and decreasing levels of emissions of greenhouse gases, making fiscal policy
measures climate friendly in the EU.

5.1. National Approaches to Environmental Policy

However, one major concern that needs to be considered when talking about fiscal
and environmental policy in the EU is that each member state has the authority to decide
its own approach. This leads to a wide variety of environmental policy measures and the
need for a discussion of the research results, considering some country-specific aspects of
climate protection actions. Therefore, the research model estimations were redone, taking
into account different approaches to environmental policy. The new estimation results are
shown in Table 4.

Table 4. GMM estimation results for EU member states with different levels of government spending on the environment.

Explanatory Variables

High Government Spending on the Environment

Dependent Variable—Fiscal_Space

(1) (2) (3) (4)

L1_Fiscal_space 0.589462 *** 0.978411 *** 0.913110 *** 0.830917 ***
(6.679095) (18.17436) (6.413059) (6.241744)

Eng_TAX 22.59931 *** _ _ _
(7.410345)

Pol_TAX
_ 0.976731 _ _

(0.340777)

Res_TAX
_ _ 3.042119 _

(1.126639)

Tra_TAX
_ _ _ 36.78904 ***

(5.475574)

Control variables Omit
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Table 4. Cont.

Explanatory Variables

Low Government Spending on the Environment

Dependent Variable—Fiscal_space

(1) (2) (3) (4)

L1_Fiscal_space 0.605624 *** 0.722305 *** 0.630372 *** 0.607664 ***
(30.45575) (25.40829) (8.755745) (39.08231)

Eng_TAX 27.69802 *** _ _ _
(6.911438)

Pol_TAX
_ −1.553725 ** _ _

(−2.279094)

Res_TAX
_ _ 3.831767 _

(1.308519)

Tra_TAX
_ _ _ 28.29003 ***

(4.836508)

Control variables Omit

Source: Author’s calculations using Eviews 11. Note: An explanation of research variables is provided in Table 2; t-statistic values in ().
*** indicates the statistical significance at 1% level. ** indicates the statistical significance at 5% level. * indicates the statistical significance at
10% level.

According to Eurostat, government environmental protection expenditure includes
“transactions related to prevention, reduction and elimination of pollution and of any other
degradation of the environment”. For this part of the discussion of the research results,
government spending on the environment is used as a proxy for environmental policy [69].
The EU member states are divided into two groups. The group with high government
spending on the environment includes member states that annually spend on average
more than 0.5% of their GDP on environmental issues. This first group includes Belgium,
Croatia, the Czech Republic, Estonia, France, Greece, Hungary, the Netherlands, Romania,
Slovakia, Spain, Sweden, and the UK. The other EU member states are included in the
second group—low government spending in the environment. As previously mentioned,
Malta is not included in this study due to lack of available data.

The results show that in countries with high levels of government spending on the
environment, transport taxes would be the most effective environmental taxes in rebuilding
fiscal space, while pollution taxes and resource taxes would not have any significant effect
on fiscal space. For countries with low levels of government spending on the environment,
energy taxes and transport taxes would be equally effective in helping regain fiscal space.
However, increasing pollution taxes in these countries would have a detrimental effect on
fiscal space according to the research results.

5.2. Impact of Government Effectiveness

Environmental taxes are essentially a type of government intervention in the economy
included in the broader category of fiscal policy measures. Consequently, their effectiveness
may be influenced by the taxpayer’s perception of the effectiveness of the government.
Existing literature [70,71] shows an increase in voluntary conformity when taxpayers have
a high level of trust in the government. Therefore, a discussion of our research results from
this angle seems to be useful.

The four research models will be estimated again, taking government effectiveness into
account. The results of these new estimations are presented in Table 5. The indicator used
for government effectiveness is part of the Worldwide Governance Indicators calculated
by the World Bank. It considers perceptions of the quality of public services and of policy
formulation and implementation as well as the credibility of the government’s commitment
to such policies, with values ranging from −2.5 to 2.5. Values for this indicator for the
period 2011–2019 were collected, and an average was calculated for each country included
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in the study. It must be mentioned that the EU member states all have positive values for
the government effectiveness indicator, with the sole exception of Romania, which has
negative values for the indicator for the entire period considered.

Table 5. GMM estimation results for EU member states with different levels of government effectiveness.

Explanatory Variables

High Government Effectiveness

Dependent Variable—Fiscal_Space

(1) (2) (3) (4)

L1_Fiscal_space 0.810770 *** 0.891529 *** 0.758075 *** 0.705180 ***
(24.87847) (35.39949) (32.34955) (19.32509)

Eng_TAX −8.221525 _ _ _
(−1.657500)

Pol_TAX
_ 4.556454 *** _ _

(2.867967)

Res_TAX
_ _ 0.729829 _

(1.509122)

Tra_TAX
_ _ _ 12.15420

(1.290610)

Control variables Omit

Explanatory Variables

Low Government Effectiveness

Dependent Variable—Fiscal_Space

(1) (2) (3) (4)

L1_Fiscal_space −0.140971 0.387111 0.270155 ** −0.130543
(−0.992803) (1.479257) (2.213081) (−0.238291)

Eng_TAX 33.21212 ** _ _ _
(2.403902)

Pol_TAX
_ 3.686555 _ _

(0.507202)

Res_TAX
_ _ 3.283364 * _

(1.660522)

Tra_TAX
_ _ _ 65.95987 *

(1.968940)

Control variables Omit

Source: Author’s calculations using Eviews 11. Note: An explanation of research variables is provided in Table 2; t-statistic values in ().
*** indicates the statistical significance at 1% level. ** indicates the statistical significance at 5% level. * indicates the statistical significance at
10% level.

The EU member states included in this study were split into two groups according
to the average value of the government effectiveness indicator. The first group includes
countries with high government effectiveness, which means an average indicator higher
than 1. The member states included in the first group are Austria, Belgium, Cyprus,
Denmark, Estonia, Finland, France, Germany, Ireland, Luxembourg, the Netherlands,
Portugal, Slovenia, Spain, Sweden, and the UK. The other countries were put into group
two—low government effectiveness.

The new estimation results show that for countries with high government effectiveness,
the most useful environmental taxes to rebuild fiscal space are pollution taxes. For countries
with low government effectiveness, energy taxes can be used as an effective tool to improve
fiscal space. Additionally, the countries in the second group could also use transport taxes
and resource taxes. Pollution taxes, however, would have no significant impact on fiscal
space for these EU member states.
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5.3. Robustness Check

As a final part of the analysis of the research results, the robustness of the results was
assessed. To achieve this, Generalized Linear Model (GLM) was used to estimate the same
four regressions. The results are shown in Table 6.

Table 6. Estimation results using panel GLM.

Explanatory Variables
Dependent Variable—Fiscal_Space

(1) (2) (3) (4)

L1_Fiscal_space 0.988874 *** 0.995376 *** 0.978687 *** 0.992617 ***
(116.0318) (136.3039) (116.8366) (111.1951)

Eng_TAX 0.890787 ** _ _ _
(2.343044)

Pol_TAX
_ 0.557857 *** _ _

(2.883944)

Res_TAX
_ _ 1.092799 *** _

(3.670141)

Tra_TAX
_ _ _ 0.798596 ***

(2.684572)

PBY
0.683570 *** 0.714512 *** 0.813589 *** 0.682700 ***
(6.429889) (8.006804) (8.470391) (6.469578)

GDPG
0.731356 *** 0.745509 *** 0.844505 *** 0.733897 ***
(8.866180) (10.66740) (11.41184) (8.952355)

Source: Author’s calculations using Eviews 11. Note: An explanation of research variables is provided in Table 2; z-statistic values in ().
*** indicates the statistical significance at 1% level. ** indicates the statistical significance at 5% level. * indicates the statistical significance at
10% level.

GLM was first put forward by Nedler and Wedderburn [72] at the beginning of the
1970s. For our robustness check, the estimated regression models are the ones previously
described in Equations (2)–(5), and the results show great consistency with those obtained
initially using GMM estimations.

6. Conclusions

The main focus of this paper was to analyze the potential use of environmental taxes
in the European Union to regain the fiscal space lost due to increased government spending
and borrowing in an effort to deal with the ongoing pandemic. To achieve this research goal,
dynamic regression models were estimated using the Generalized Method of Moments,
and the results were then reconfirmed using Generalized Linear Models. The results of
the research show that all four types of environmental taxes have a positive, statistically
significant effect on fiscal space, which allows us to answer the main research question in
the affirmative.

The best outcome in terms of rebuilding fiscal space can be achieved by using energy
taxes and transport taxes, but pollution taxes and resource taxes would also have a positive
impact. These last two types of environmental taxes could be a good fiscal policy option
for the EU member states that are not currently using them, such as Cyprus, Germany,
Luxembourg, the Czech Republic, Greece, and Italy.

In addition to increasing tax revenues and, according to the current research results,
improving fiscal space, environmental taxes have other benefits compared to other taxation
measures: lower administrative costs, less potential for tax evasion, and diminished
distortionary effect on economic behavior of the consumers. From a political point of view,
most environmental taxes are indirect taxes, so stricter rules or increases in the tax base
are unlikely to decrease a government’s popularity among voters as would be the case for
income taxes.



Sustainability 2021, 13, 5952 13 of 15

The discussion of the research results based on specific country-based characteristics
led to a few more conclusions regarding the use of environmental taxes in regaining fiscal
space. On the one hand, in countries such as Belgium, Croatia, the Czech Republic, Estonia,
France, Greece, Hungary, the Netherlands, Romania, Slovakia, and the UK, which have
recorded high levels of government spending on the environment, the most effective
category of environmental taxes in rebuilding fiscal space is transport taxes. On the
other hand, in countries such as Austria, Denmark, Finland, France, Germany, Ireland,
the Netherlands, Portugal, Slovenia, Spain, and Sweden, which have high government
effectiveness, an effective climate-friendly fiscal policy solution to rebuild fiscal space is
the use of pollution taxes.

The results of the current study confirm previously published research [26,41] as
well as the research expectations regarding the control variables included in the analy-
sis: the primary balance, economic growth, and average maturity of government debt.
However, there is little research published on the idea of using environmental taxes to
increase fiscal space, which constitutes both an opportunity for the current research to
enhance the existing literature and a limitation, as these research results cannot thoroughly
be compared to previous ones.

The current study could be helpful to both policymakers and the academic world.
Government decision makers should use the results included in this research to look at a
possible new solution to the current problem of regaining fiscal space in the EU. For the
academic world, the current research provides a fresh approach to determining fiscal space
and a hopefully valuable addition to the research conducted on environmental taxes, debt
sustainability, and improving fiscal space.

All in all, the governments of the EU member states can use environmental taxes to
help them rebuild fiscal space lost in the battle with the COVID-19 pandemic.
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