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EFFICIENCY OF ENVIRONMENTAL TAXATION IN EUROPEAN COUNTRIES:
COMPARATIVE ANALYSIS

Purpose. To make an economic assessment of the effectiveness of the environmental tax system in European countries. The
hypothetical question is how and when changes in (increasing or decreasing) the rates of different types of environmental taxes
affect the pollution of the environment.

Methodology. To evaluate economically the effectiveness of the environmental taxation system, the article uses the method of
cross-correlation between indicators in European countries.

Findings. The effectiveness of environmental taxes depends on the tax base, tax rates, the evolution of taxes, and tax policy. The
design of environmental taxes and their implementation differs across countries within the EU. According to the research con-
ducted, two groups of countries can be distinguished in the EU taking into account polar trends of environmental taxation devel-
opment. The first group of the countries shows the downward trend in environmental taxes — the annual average of the total envi-
ronmental tax revenue in these countries today is below its base value in 2008 (Bulgaria, Cyprus, Norway, Luxembourg, Slovenia,
Hungary, Croatia, Sweden, Iceland, Malta, Estonia, Latvia, Lithuania). The second group of the countries shows a clear upward
trend in environmental taxes ranging (Denmark, Greece, Switzerland, the United Kingdom, Italy, Belgium, Germany, Finland,
Spain, the Netherlands, Austria, France, Poland).

Originality. Depending on the time lag symbol and the direction of cross-correlation, there are four groups of countries within
the environmental policy. The first cluster includes countries in which environmental policy instruments such as air pollution fees
and resource use charges are quite effective (Poland, Slovakia, Slovenia, Estonia). The second cluster includes countries in which
the environmental tax increase was accompanied by an increase in CO, emissions (Belgium, the Czech Republic, Finland, Hun-
gary). In the third group of countries deterioration of the environmental situation is not a motivator for increasing the environmen-
tal taxation burden (Lithuania, Greece). The fourth cluster demonstrates that deterioration of the environmental situation in the
country motivates to increase the environmental taxation burden (Bulgaria, Spain).

Practical value. The data obtained indirectly indicate that the dependencies between the time series we investigated are likely
to be nonlinear in nature, which the found cross-correlation coefficients cannot detect. The research demonstrates the high prob-
ability of the existence of diametrically opposite interdependencies between the studied variables for different groups of countries.

Keywords: environmental taxation, environmental policy, economic growth, EU member states

Introduction. Threatening trends of deterioration of the
current state of the environment on a global level, caused by
the effects of economic agents, excessive consumption of gov-
ernment and householders necessitate the development of ef-
fective environmental policy. Such a policy in the context of
environmental taxes and its adequate institutional support
should help the society to achieve the priority of providing the
“clean ecology” as public good.

In recent decades, the intensive use of natural resources
has demonstrated persistent threatening trends in the ability to
produce the required amount of goods. The classic problem of
the mismatch of total social needs, on the one hand, and the
resources available for their provision, on the other, not only
has retained its relevance; it also has acquired particular insti-
tutional acuity and planetary significance. Considering this,
environmental protection is one of the priority areas in state
administration [1]. All the countries of the EU use several im-
portant economic levers in the form of environmental taxes,
fees and charges, trade permits, subsidies, and deposit repay-
ment systems) to achieve important environmental policy
goals.

Inthe EU, there are several challenges to the Environmen-
tal Tax Reform (ETR), and many of them are capable of influ-
encing household behavior. Low-income households are par-
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ticularly sensitive in this context. Some EU countries are pur-
suing policies that are based on “tax punishment” or aimed at
raising additional funds to invest in environmental issues. The
system of environmental taxes in the sense of improving the
efficiency and protection of natural resources includes energy
tax (ET), transport tax (TT), pollution tax (PT) and resource
tax (RT).

Literature review. The theoretical background of environ-
mental taxation is based on the A. Pigou concept about using
taxation to correct negative externalities, such as pollution [2].
Taxation is a powerful tool for tackling complex environmental
issues such as climate change [3]. This is especially true for
developed and developing countries, since environmental tax-
ation itself is a significant element of economic growth [4, 5].
However, lobbying for environmental taxes is often not suc-
cessful for many reasons [6].

Efficiency and public perception itself are factors that hin-
der widespread implementation of environmental taxation [7].
The importance of taxation as a tool to change environmental
behavior is directly dependent on its effectiveness [8]. When
tax revenues are used for environmental expenditures or other
taxes, these taxes are considered effective and officially sup-
ported [9]. Although direct impact factors are still under study,
some have already been addressed such as instrumental coer-
civeness and psychological factors, or fiscal illusion [10].

In case of force majeure circumstances, the main costs are
borne by the state, bypassing the possibilities of the financial
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mechanism of insurance [11], or providing application of the
latest financial instruments. Ensuring overall well-being re-
quires maintaining an environmental component [12, 13],
which is accompanied by significant expenditures from the
state budget.

At the same time, assertions about the dualism of divi-
dends from environmental taxation are often dominant [14].
The modern development of civilization is increasingly pay-
ing attention to education and taxation, as an element of fi-
nancing measures aimed at improving the environmental situ-
ation [15, 16].

Purpose. The purpose of the article is to make an econom-
ic assessment of the effectiveness of the environmental tax sys-
tem. The hypothetical question is how and when changing
(increasing or decreasing) the rates of different types of envi-
ronmental taxes affects the pollution of the environment. So, it
is advisable to analyze the specifics of tools of the environmen-
tal policy of countries that have significant experience in this
field. In particular, the cases of the European countries, which
use a number of effective economic levers in the form of envi-
ronmental taxes, charges, trade permits, subsidies, and so on,
are seen as indicative of the introduction of an effective envi-
ronmental taxation system.

Methods. To evaluate economically the effectiveness of the
environmental taxation system, the article uses the method of
cross-correlation between indicators in every country of Eu-
rope.

Results. Economic assessment of energy taxes, transport
taxes, pollution taxes and resource taxes in the EU countries. In
the EU, economic levers, including tax policies, are designed
to ensure that the environmental targets can be achieved at the
national level. The effectiveness of economic instruments de-
pends on the selectivity of their choice. EU is positioning itself
as a world leader in the design, enforcement, and implementa-
tion of a rigorous environmental policy. Against this back-
ground, the conduct of ETRs, as well as changes in climatic
conditions, raises concerns in terms of the impact on employ-
ment, export volumes, income sharing, and economic growth.
Sweden, in conjunction with other Northern countries (Den-
mark, Finland, Norway and the Netherlands), was one of the
first to implement the ETR in the 1990s. The main objective of
these reforms was to lower the labor tax [17]. Environmental
fiscal reforms have been gradually introduced in European
countries since April 1, 1999. Further steps in this direction
were made in 2000 and 2003. In Germany, the main objective
of environmental fiscal reform was to reduce energy consump-
tion and, consequently, reduce harmful emissions, and pro-
mote the development of new technologies and investment in
innovation. The state budget income from these tax revenues
was used to reduce pension contributions [18]. The result of
this ETR was the creation of a significant number of new jobs
(about 250.000 in 2003), representing 0.75 % of their total cur-
rent amount [1].

Since 2010, the emphasis on environmental regulation has
shifted towards the EU 2020 strategy, the main goal of which is
to achieve greater consistency in the implementation of eco-
nomic, social, and environmental programs. In general, the
EU 2020 strategy is based on five key objectives [19]:

- achieving the level of employment, which is 75 % of the
working-age population;

- ensuring investment in research and innovation at 3 % of
the EU’s GDP;

- ensuring the proportionality of “20/20/20” in climate
conservation and energy use, respectively, as a result of reduc-
ing greenhouse gas emissions by at least 20 %, achieving the
same share of final energy consumption from renewable sourc-
es and energy adequacy;

- raising the level of education through the involvement of
children who do not attend school, and increasing the share of
the population with a higher, or equivalent, level of education;

- promoting social inclusion, including poverty reduction.

The effectiveness of environmental taxes depends on sev-
eral components, namely, tax bases, tax rates, evolution of
taxes, and tax policy. The design of environmental taxes (e.g.
tax rate, purpose/aim, breadth of coverage) and their imple-
mentation differs across countries within the EU. Some states
focus on a narrower set of taxes, while others take a broader
approach [18]. Most EU countries, for example, use vehicle
taxes as one of the most important environmental policy in-
struments in pursuit of climate change prevention. Lithuania
and Estonia are the only two countries that do not apply ve-
hicle taxes. Poland and Bulgaria use this type of tax, but with-
out CO, and fuel efficiency differentiation. In terms of the Eu-
ropean Commission, these four countries have the potential to
expand their tax bases precisely through vehicle taxes, which
would, at the same time, help reduce CO, emissions.

To ensure the efficiency of the economic sector, environ-
mental tax rates, including CO, emission charges, should be
applied to all taxpayers and cover all energy products. How-
ever, well-established practice, while reflecting different envi-
ronmental tax rates across the EU, demonstrates deviations
from academic models and lack of harmonization [18].

The EU is the first and only region to pay energy taxes in
all Member States. The most significant energy products are
gasoline and diesel, which are the most intensively used for
transport purposes, and are the energy base of many techno-
logical chains in different sectors of the economy (agriculture,
construction, processing, and others). Energy products in-
tended for stationary use include fuel oil, natural gas, coal, and
electricity. Usually, the main objective of environmental taxes
(including energy) is to generate revenue for the public sector.
The data on the dynamics of the volumes of total environmen-
tal taxes (TET) consolidated indicators in the EU countries
are presented in Table 1.

Two groups can be distinguished from the totality of coun-
tries, which, to some extent, polarize trends within the EU.

The first group of countries shows a downward trend in
environmental taxes — the annual average of the total environ-
mental tax revenue in these countries is below its base value in
2008 — or demonstrates a very low level of increasing them
(less than 500 thousand euros during 10 years). These coun-
tries include Norway (—156.2), Bulgaria, Cyprus, Luxem-
bourg, Slovenia, Hungary, Croatia, Sweden, Iceland, Malta,
Estonia, Latvia, and Lithuania. A characteristic feature of the
group is the low cumulative share of these countries in the total
mass of environmental tax revenues over the relevant time. It
accounted for only 9.5 % of the total revenue from all coun-
tries in 2018.

Instead, the second group, consisting of the United King-
dom, Italy, Belgium, Germany, Finland, Switzerland, Spain,
the Netherlands, Denmark, Austria, France and Poland,
shows a clear upward trend in environmental taxes ranging
from 8 % (Denmark, Greece) and up to 66 % (Switzerland).
At the same time, this group of countries provided more than
80 % of the total mass of environmental taxes during the same
10-year period.

Thus, even though individual countries have different dy-
namics and diametrically opposite trends in environmental
taxation, the EU demonstrates a clear tendency for total in-
crease in environmental tax revenues at the expense of a much
higher share of the second group countries. That is why, dur-
ing 2008—2018, the average value of the annual amount of en-
vironmental taxes per EU-28 country increased steadily. Bare-
ly exceeding €9.4 billion in 2008, in 2018 this figure reached a
point that already exceeded €12.0 billion.

The analysis of structural architectonics of the ratio of in-
dividual types of taxes in the total mass of their receipts shows
the total dominance of energy taxes — 76.9 %. Transportation
taxes in this structure are 19.8 %. The share of taxes on pollu-
tion and resource use is the smallest, amounting to 3.3 % [20,
21]. However, the overall dynamics of tax revenues, estimated
on the basis of the TET indicator, even with a sufficiently deep

116 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N2 5



Environmental tax revenues in European countries in 2008—2018, thousands of euro [19—21]

Table 1

Countries 2008 2010 2012 2014 2016 2018
Austria 6911.3 6912.8 7655.4 7974.9 8384.1 8855.8
Belgium 8081.1 8879 9735 10 254.5 11 572.4 12407.2
Bulgaria 1227.8 1051.6 1136.2 1209.7 1418.9 1648.1
Croatia 1369.7 1368.8 1124.9 1379.9 1625.9 1853.4
Cyprus 574.2 5344 502.5 532.1 531 589.4
Czech Republic 3643.8 3577.4 3606.4 3281.3 3725.4 4507.9
Denmark 10077 9768.8 10 098.5 10 621.6 11 065.4 10924.8
Estonia 382.5 431.6 489.1 533.1 645.2 708.9
Finland 5028 5015 5949 5957 6709 6848
France 36 728 37 695 40 946 43716 50 125 55949
Germany 55257 55178 58 198 58293 58442 59737
Greece 4972 5978 6265 6628 6656 6823
Hungary 2967.4 2706.8 2594.6 2621.7 2986.4 3142.6
Iceland 117.8 150.2 168.9 180.8 228.3 279.7
Ireland 4314.5 4103.9 4182.3 4641.7 5074.5 5066.8
Italy 41 857 44751 56 251 58070 58735 57775
Latvia 506.9 530.6 660.4 790.2 907.9 982.7
Lithuania 533.5 512.2 548.1 633.9 747.9 899.8
Luxembourg 986.3 958.5 1039.6 980.5 934.2 1029.4
Malta 199.9 190.6 205.5 239.8 277.1 321.8
Netherlands 22233 22310 21178 22216 23754 25832
Norway 8251.2 8591.4 9262.5 8732.8 8044.2 8095
Poland 9675.7 9846.8 10 072.6 10 581.9 11 579.8 13 500.4
Portugal 4483.8 4361.6 3681.6 3932.1 4819.3 5270.5
Romania 2487 2650.8 2667.5 3587.4 4120.9 4239.8
Slovakia 1358.9 1418.1 1669.5 1863.5 2033 2232.7
Slovenia 1119.7 1312.1 1389.1 1452.7 1563.9 1609.7
Spain 18 179 17 672 16 325 19 344 20793 22 066
Sweden 9364.8 9977.1 10 310.7 9544.2 10 341.4 9815
Switzerland 6272 7711 8840.4 8868.2 10 316.2 10 408.8
UK 44 788.3 45928.2 50910.7 55672.8 58 266.2 56 745.2
EU-28 + Iceland, Norway, UK, Switzerland 254 513.9 259 692.7 278 491.6 290 880.9 309 568.8 324 636.7
Mean value per country, billion euros 9.4 9.6 10.3 10.8 11.5 12.0

chronology by country and structured by environmental tax
groups (ET, TT, PT and RT) over a longer period of time, does
not yet provide serious empirical evidence grounds for gener-
alizations and assessing the level of effectiveness of the EU
environmental tax system.

Effectiveness of environmental taxation: an empirical analy-
sis. Environmental taxes are those designed to tax behavior
that is harmful to the planet’s health [22]. They are based on a
simple principle — those who pollute need to pay.

As it can be seen from Table 2, according to the level of
environmental taxation, all European countries can be divided
into three groups:

1. Countries in which the share of environmental taxes
reaches 10 % or more of the total tax revenue (Slovenia, Lat-
via, Croatia, Greece).

2. Countries in which the share of environmental taxes ranges
from 6 to 9 % of the total tax revenue (the Netherlands, Cyprus,
Estonia, Denmark, Bulgaria, Malta, Italy, Romania, the Czech
Republic, Poland, Ireland, Hungary, Lithuania, Slovakia).

3. Countries in which the share of environmental taxes is 5 %
or less of the total tax revenue (Austria, Switzerland, Iceland,
Spain, Norway, Belgium, Germany, Luxembourg, Sweden).

Table 2

Environmental taxation in European countries as a share of
total tax revenue, %, 2018 [20, 21]

Group 1
Slovenia — 12.4 | Netherlands — 8.6

Group 2 Group 3

Austria — 5.7

Latvia — 11.4 Cyprus, Estonia — 8.3 Switzerland — 5.6

Croatia — 10.9 | Denmark, Bulgaria — 8.1 | Iceland, Spain — 5.3

Greece — 9.5 Malta, Italy — 7.9 Norway — 5.2
Romania — 7.7 Belgium — 5.0
Czech Republic — 7.5 Germany — 4.6

Poland, Ireland — 7.1 Luxembourg — 4.4
Hungary, Lithuania — 6.7 | Sweden — 4.3
Slovakia — 6.3
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For a deeper economic assessment of the effectiveness of
the environmental tax system, we applied the cross-correla-
tion method between intervals by country. In assessing this
type of connection, we sought to answer the hypothetical
question of how and when changing (increasing or decreas-
ing) the rates of different types of environmental taxes affects
the pollution of the environment. In doing so, as the first
time series, we used the dynamics of changes in the percent-
age (in percentage to the previous year) of various environ-
mental taxes (ATET, AET, ATT, APT and ART), assessing
their impact on the time series of changes (in percent to the
previous year), the indicators characterizing the state of envi-
ronmental pollution (ACO, — indicator of change in carbon
dioxide content, APM 2.5 mg — indicator of change in the air
content of small particulate matter fraction 2.5 mg) and such
indicators as, ARE — indicator of change in the share of re-
newable energy in ultimate consumption) with a time lag of
—10 to +10 years.

Interpretation of the results of cross-correlation analysis
revealed the possibility of a “mirror hypothesis” of the rela-
tionship between interval series of different countries. On the
one hand, in the case of a significant cross-correlation coeffi-
cient for a negative lag, we tested the hypothesis that the dete-
rioration (improvement) of a particular characteristic of the
environmental condition was considered as a probable cause of
a further change in the country’s environmental tax rates. On
the other hand, in the case of a significant cross-correlation
coefficient for a positive lag value, we evaluated an alternative
hypothesis, in which changes in tax rates with a certain time
lag affected the country’s environment.

The results obtained illustrate the high probability of dia-
metrically opposite relationships between the studied variables
for different groups of countries. In general, depending on the
time lag symbol and the direction of cross-correlation, there
are four groups of countries (Table 3).

The I* cluster includes countries in which environmental
policy instruments such as air pollution fees and resource use
charges are quite effective (Poland, Slovakia, Slovenia, Esto-
nia).

The 2™ cluster includes countries in which the environ-
mental tax increase was accompanied by an increase in CO,
emissions (Belgium, the Czech Republic, Finland, Hungary).
In the 3" group of countries, deterioration of the environmen-
tal situation is not a motivator for increasing the environmen-
tal taxation burden (Lithuania, Greece). The 4 cluster dem-
onstrates that deterioration of the environmental situation in
the country motivates to increase the environmental taxation
burden (Bulgaria, Spain). Groups 1 and 2 can also be attrib-

Table 3

Country’s clusters by effectiveness, motivation, and impact of
environmental policy instruments

Cross-correlation coefficient symbol

- +
+ @ an

Increasing the burden of Increasing the burden of
environmental taxation in the environmental taxation in
country causes an improvement | the country does not

3 in the environmental situation | improve the environmental

'g in the country with a time lag 7 | situation in the country

z (effective environmental policy | (ineffective environmental

g) instrument) policy instrument)

E a av

= Deterioration of the Deterioration of the
environmental situation is not | environmental situation in
a motivator for increasing the | the country motivates to
environmental taxation increase environmental
burden taxation burden
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uted to countries characterized by significant cross-correlation
coefficients for # = 0. For such countries, there is a reactive
change in the ecological status after an increase in environ-
mental tax revenues.

According to the results of the cross-correlation analysis of
time series APT and APM 2.5 mg, the first cluster is assigned to
Poland (r,,,, = —0.783, t = 2), Slovakia (r,,, = —0.825, t=1),
Slovenia (r,,,, = —0.671, t = 0) (Fig. 1), and for ART and
ACO, — Estonia (r,,,, = —0.487, t = 1) and Poland (r,,,, =
=-0.852, t=0) (Fig. 2). This demonstrates that environmental
policy instruments such as air pollution fees and resource use
charges are quite effective in these countries.

Belgium, the Czech Republic, Finland (= 1), Hungary (1=
2) are in the second group of countries. The positive value of the
cross-correlation coefficients and their statistical significance
for all countries of this group indicates that the tax increase was
accompanied by an increase in CO, emissions (Fig. 3).

Second cluster also includes countries with significant
positive cross-correlation at zero-time lag. According to the
analysis of time series reflecting the dynamics of TET and
CO,, this cluster also includes Ireland (cross-correlation coef-
ficient is 0.4960), Luxembourg (0.7257), Sweden (0.5232)
(Fig. 4). Cross-correlation of the interval series AET and ARE
also revealed three countries with similar patterns — Estonia
(0.4842), Greece (0.5089), Romania (0.5088).

It should be noted that in the short term, in this group of
countries statistically significant and illogical, at first glance, de-
pendence between all types of taxes and indicators of environ-
mental pollution was revealed, namely the increase in environ-
mental tax burden was accompanied by an increase in the
amount of harmful emissions. It is important to note that seven
countries in this group (Ireland, Luxembourg, Estonia, Cyprus,
Croatia, Hungary and Slovenia) are countries with an area of up
to 100.000 km?, which makes their contribution to the overall
pollutant emissions not too weighty. This illogical, in our opin-
ion, dependency is also conditioned by the “help” of not only
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Fig. 1. Cross-correlation coefficients between time series reflect-
ing of APT and APM 2.5 mg dynamics in Slovakia [20, 21]
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Fig. 2. Cross-correlation coefficients between time series re-
fecting of ART and ACO, dynamics in Estonia |20, 21]
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Fig. 3. Cross-correlation coefficients between time series re-
fecting of ATET and ACO, dynamics in Belgium (20, 21]

Fig. 4. Cross-correlation coefficients between time series re-
Aecting of ATET and ACO, dynamics in Ireland 20, 21]

Fig. 5. Cross-correlation coefficients between time series re-
Aecting of ATET and ACO, dynamics in Greece [20, 21]

Lag
-10
-8
-7
-6
-2
-2
-1
0

2

Fig. 6. Cross-correlation coefficients between time series reflect-
ing the dynamics of ATET and ACO, in Bulgaria |20, 21]
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neighboring countries but also, above all, the contribution of the
main generators of pollution — the USA, China, and Russia.

In the third group of countries, there is a ratio of intervals,
in which the first series reflects the dynamics of carbon dioxide
emissions (ACO,), whereas the lag series shows the change in
the sums of all environmental taxes (ATET). This cluster in-
cludes Greece (f=-3) and Lithuania (¢ =-2), which are char-
acterized by negative cross-correlation coefficients between
the series of the above indicators (Fig. 5).

Fourth cluster can be attributed to Bulgaria (r = —3) and
Spain (= -1), in which the increase in CO, emissions caused
fiscal reflection in the form of increased environmental tax
pressure (Fig. 6).

It should be noted that there is a separate group of countries
for which several significant cross-correlation coefficients are
found in certain pairs of time series in both negative and positive
time lags. According to the results of the cross-correlation analy-

Table 4

Statistically significant cross-correlation coefficients between
time series of environmental tax dynamics and environmental
pollution indicators [20—22]

Negative lag Positive or zero lag
Country > | g a‘-a’ Country = | = H‘-E’
g |EE% $|6EF
- |0 88 - |88
Cross-correlation of time series ATET and ACO,
Bulgaria -3 | 0.5329 | Belgium 1 | 0.5803
Spain —1 | 0.5707 | Czech Republic | 1 0.5113
Finland -1 | -0.536 | Finland 1 | 0.5344
Greece -3 | —0.614 | Hungary 2 | 0.4985
Hungary -4 | -0.590 | Ireland 0 | 0.4960
Ireland -2 0.571 Luxembourg 0 0.7257
Lithuania -2 | —0.532 | Sweden 0 | 0.5232
Cross-correlation of time series AET and ARE
UK —6 | —0.569 | Austria 1 | -0.472
Greece -3 | 0.5792 | Switzerland 1 0.4483
Hungary —1 | —0.545 | Czech Republic | 1 —-0.599
Croatia —1 | —0.471 | Estonia 0 | 0.4842
France 3 | 0.6270
Greece 0 | 0.5089
Romania 0 | 0.5088
Cross-correlation of time series ATT and ACO,
Spain -1 | 0.6789 | Cyprus 1 0.5545
Croatia —1 | 0.6600 | Luxembourg 3 | 0.5493
Greece —1 | 0.4883 | Spain 1 0.6272
Italy —4 | 0.6044 | Finland 0 | 04812
Sweden —1 | —0.582 | Lithuania 1 | -0.4900
France -1 | -0.497 | Croatia 1 0.4911
Ireland 0 | 0.5448
Greece 1 | 0.4564
Hungary 0 0.4744
Italy 1 | 0.4926
Cross-correlation of time series APT and APM 2.5 mg
Poland 2 | -0.783
Slovakia 1| -0.825
Slovenia 0 | —0.671
Cross-correlation of time series ART and ACO,
Finland -2 | 0.4858 | Estonia 1| -0.497
Poland 0 | -0.852
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sis of ATET and ACO, time series, these countries are Finland,
Hungary and Ireland; AET and ARE time series — Greece; and
ATT and ACO, time series — Spain, Croatia, Greece and Italy.

The summary data of the cross-correlation analysis are
given in Table 4. There were made five types of cross-correla-
tion analysis: between ATET and ACO,; between AET and
ARE; between ATT and ACO,; between APT and APM 2.5 mg;
between ART and ACO,.

Conclusions. The growing demand for the public good
“clean ecology” raises the question of how the economy with
the given technological parameters can provide it. In this
sense, environmental taxes should be corrective, and their fis-
cal role should “take a back seat” [19].

However, the analysis of environmental tax revenues in
European countries (in terms of volume and structure) showed
the dominance of their fiscal component. The most important
instruments of environmental policy in EU countries are en-
ergy and transport taxes, the collection of which is mainly
aimed at preventing climate changes.

Despite the statistically significant results obtained for in-
dividual pairs of interval series and for individual countries, the
study does not provide enough grounds for a general systematic
assessment and, accordingly, requires an expansion of the ini-
tial empirical base and further in-depth analytics. The data ob-
tained indirectly indicate that the dependencies between the
time series we investigated are likely to be nonlinear in nature,
which the found cross-correlation coefficients cannot detect.

It is also necessary to emphasize here some limitations and
shortcomings of our analytical approach to assessing the prob-
lem under study:

- firstly, the peculiarity of the greenhouse gas problem lies
in their enormous circulatory and convection capacity, and
the volumes, such as CO,, which European countries are try-
ing to reduce through their fiscal instruments, are abundantly
offset by the US, China and Russia;

- secondly, the “taxes-pollution” (or “pollution-taxes”)
model is also limited because it does not take into account
many other potentially important explanatory variables (GDP,
amount and density of population, levels of poverty and envi-
ronmental culture in countries, dynamics of forest areas and
green spaces, etc.).
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EdekTuBHiCTh €KOJIOTIYHOI0 ONMOJAATKYBAHHS
B €BPONENCHKUX KPAaiHAX: MOPIBHAJIbHUN aHAJI3
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Mera. [IpoBeneHHSI eKOHOMIYHOI OIIIHKM €(heKTUBHOCTI
CUCTEMM €KOJIOTIYHOTO OMOJATKYBaHHSI B €BPOMNEUCHKUX
kpainax. CdopMyabOoBaHa aBTOPAaMU TillOTe3a CTOCYETHCS
TOTO, SIK i KOJIM 3MiHM y CTaBKaX Pi3HUX BUJiB €KOJOTIYHUX
MONATKiB BIUIMBAIOTh HAa OOCSTH 3a0pyIHEHHS! HABKOJIMIII-
HBOTO CEPEOBUIIA.

Meroauka. [1151 eKOHOMIYHOI OLIIHKM €(PEKTUBHOCTI CUC-
TEMU €KOJIOTIYHOTO OMOJATKYBAaHHS Y pOOOTi BUKOPUCTOBY-
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€TbCSI METOJI MEPEXPECHOI KOPEJISLIT Mixk OKPEeMUMU MOKa3-
HUKaMU B po3pi3i KpaiH €Bpomnu.

Pesyabratn. EdhekTHBHICTD €KOIOriYHMX MOJATKIB 3aJie-
JKUTb BiJl ITOJATKOBOI 0a31, MOJATKOBUX CTABOK, €BOJIIOLIIT IO~
JIATKiB i MOJATKOBOI MOMITUKU. APXiTEKTypa eKOJOTiYHUX MO~
JIATKIB i 0COOJIMBOCTI IX 3aCTOCYBaHHS B pi3HUX KpaiHax €Bpo-
MU CYTTEBO BiPi3HSIOThCS. 3arajioM, MOXHa BMIIJTATU IBi
rpynu kpaiH €C 3 omisiy Ha TOJSIPHI TEHAEHLIIT B pO3BUTKY
€KOJIOTIYHOTO OoromaTKyBaHHs. [lepina rpyma KpaiH 1eMOH-
CTPYE TEHIEHILIO 10 3MEHILIEHHS €KOJIOTTYHMX ITOJATKIB — ce-
peaHbopiuHa 3arajibHa cyMa JOXO/IiB Bill €KOJIOTIUHUX MoAaT-
KiB y 1IIUX KpaiHax cbOrofHi Hix4e ii 6a3zoBoi cymu y 2008 p.
(Bousrapisi, Kinp, Hopgerist, JltokcemOypr, CrnoBeHisi, Yrop-
mvHa, Xopsatist, LBewis, Icnangis, Manbra, EcTonis, JlaT-
Big, JIuTBa). Ipyra rpyna KpaiH 1eMOHCTPYE YiTKY TEHIEHIIil0
IO 3pOocTaHHs ekoJyioriynux nopatkis (anis, I'peuis, LIBeii-
napist, Benmuko6puranist, Itanis, benpris, Himeuunna, ®in-
naunis, Iemanis, Hinepaannn, Ascrpist, @paniist, [Tosbiia).

HaykoBa HoBU3HA. 3aJ1eXXHO Bifl 3HAYEHHS YaCOBOTO Bil-
CTaBaHHS 1 HampsiMy MepexpecHOi Kopessilii, MOXHa BHO-
KPEeMUTH 4OTHpU Kiactepu KpaiH €C B KOHTEKCTi BIIUBY
€KOJIOTiYHOI MoiThuKu. Jlo mepiioro Kjiacrepy BXOISTh Kpai-
HU, B IKMX IHCTPYMEHTH €KOJIOTIYHOI MOJITUKY (TI1aTa 3a 3a-
OpyIHEHHS MOBITPS, MJ1aTa 32 BUKOPUCTaHHS PECypcCiB) € 10-
cuth epektuBHUMU ([Tombina, CnoBauunHa, Criosenist, Ec-
TOHis1). JIo Apyroro Kjiactepy Hajiexarb KpaiHu, B IKMX ITi{BU-
IIEHHS TTOJATKy Ha HABKOJIMIIHE CEPEIOBUINE CYITPOBOIKY-
€Tbes 30ibleHHSIM Bukuais CO, (benbrist, Yexisa, DiHnsgH-
Iist, YropiiuuHa). Y TpeTiii rpyri KpaiH NoripiieHHs eKOJIOTiy-
HOI CUTYyallil HE € MOTMBATOPOM Jisl 30UIbILIIEHHSI HaBaHTa-
JKEHHs 'y BMIJISIAI eKojioriyHux roaatkiB (Jlutsa, ['perist).
YeTBepTuii Kactep KpaiH IeMOHCTPYE, 110 MOTipIIIeHHS €KO-
JIOTIYHOI CUTYallil y KpaiHi MOTUBYE 110 30i1bIIIEHHS] HaBaHTa-
JKEHHS1 Y BUIJIsIII eKoJtoriyHuX noaatkiB (bonrapis, Icmanis).

IMpakTyna 3HauynmicTs. OTpUMaHi JaHi BKa3yloTh Ha Te,
1110 3aJIEXKHICTh MiX JOCTiIKYBaHUMU YaCOBUMU PSIIaMU €
MMOBIPHO HEJiHIITHOIO 32 CBOEIO MPUPOJIOIO, SIKY MePEeXPecHi
KopeJssiliiiHi KoedillieHT He MOXYTh BusiBUTH. [IpoBeneHe
TMOCTIKeHHST Ta OTPUMaHi pe3yIbTaTh IeMOHCTPYIOTh BUCO-
Ky WMOBIpHICTb iCHYBaHHS JiaMeTpajJbHO IPOTUJICKHUX B3a-
€MO3AJIEXXHOCTEN MiX JOCTIIKYBaHUMU 3MiHHUMU IS Pi3-
HUX TPYI €BPONEICHKUX KpaiH.

KirouoBi ciioBa: exonoeiune onodamiyeauus, ekonoeivHa
noaimuka, eKkoHomiuHe 3pocmanHs, oepicasu — unenu €C
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Iexan. [TpoBeneHne 5KOHOMUYECKOI OLIEHKU 3(hHeKTUB-
HOCTH CHCTEMBI 3KOJIOTUYECKOTO HAJIOTOO0J0XEHUS B CTpa-
Hax EBponbl. ChopMyarpoBaHHasi aBTOpaMu TMIIOTe3a Ka-
CaeTcs TOro, KaK M KOTria MU3MEHEHUS B CTaBKaxX pasIMUHbIX
BHUIIOB 9KOJOTMUYECKMX HAJIOTOB BIUSIIOT Ha OObEMBI 3arpsi3-
HEHUSI OKPYKAIOIIIeil Cpeibl.

Metoauka. [I71s1 5)KOHOMUYECKOU OLIeHKU 3(hHEKTUBHO-
CTU CHUCTEMBI 3KOJOTUYECKOTO HAJIOTO00JIOXEHUs B paboTe
HCITOJIB3YETCSI METOJI TTIePEKPECTHON KOPPEISIIIAYA MEXITY OT-
NIeTbHBIMU TTOKa3aTeIsIMU B CTpaHaX EBpoOITbI.

Pesyabratel. DbGhEKTUBHOCTD 9KOJIOTMUECKUX HAJIOTOB
3aBUCHUT OT HAJIOTOBOI 0a3bl, HAJIOTOBBIX CTABOK, 3BOJIIOLIUN
HAaJIOTOB W HAJIOTOBOM TTOJIMTUKU. APXUTEKTYpa dKOJIOTUIe-
CKUX HAJIOTOB M OCOOEHHOCTH UX MPUMEHEHUS CYIIICCTBEHHO
pasinyaloTcsd B Mpeaesiax oTaenabHbiX ctpad EBporbl. [1po-
BEICHHOE MCCJIeNOBaHUE TTO3BOJIMIO BBIICIUTD ABE TPYIIIbI
ctpaH EBpoTbl, yUnTHIBasI TOJISIPHBIE TEHICHIIUN B PA3BUTUM
9KOJIOTMYECKOT0o HajioroobjoxeHus. [lepBasti rpynma ne-
MOHCTPUPYET TEHISHIINI0O K YMEHBIIEHUIO KOJOTUUECKUX
HaJIOTOB — CpeHEeroa0oBas 0011asi cyMMa 10X0I0B OT 9KOJI0-
TMYECKUX HAJIOTOB B 3TUX CTpaHaX CETOIHS HIKE ee 6a30BOI
cymmbl B 2008 r. (boarapus, Kunp, Hopserus, Jlrokcem-
oypr, Cnosenust, Benrpusi, Xopsatus, LlBeuus, Mcnannus,
Manbra, Dcronus, Jlatus, JIutsa). Bropast rpynna crpaH
JIIEMOHCTPUPYET YETKHIT TPEH POCTa 3KOJOTUUECKUX HAJIO-
roB (Janwus, I'penus, LlBseiiniapusi, Benukoopuranus, Mta-
s, benvrus, l'epmanusa, @unnsguousa, Ucnanus, Hunep-
nannabl, Asctpust, @panuus, [Noabiia).

Hayunasa HoBM3Ha. B 3aBHCHMMOCTM OT 3HaYeHUST BpEMEH-
HOTI'0 OTCTaBaHMSI M HAMPaBJIEHUSI IEPEKPECTHOM KOPPEsIIuu,
MOXHO BBIIEJIUTB YEThIPE KJIacTepa eBpOIEeICKUX CTPaH B KOH-
TEKCTE BIUSIHUS 9KOJIOTMYECKO nmoauTuku. K mepBomy Kia-
CTepy OTHOCSITCSI CTPaHbI, B KOTOPBIX MHCTPYMEHTBI SKOJIOTH-
YecKOl MOJMTUKM (T1aTa 3a 3arpsi3HEHME BO3yxa, Ijiara 3a
HICITOJIb30BAHME PECYPCOB) SIBIISIIOTCS TOCTATOYHO 3 (DEKTUB-
HbiMu (ITonbina, CnoBakust, CnoBeHust, Dcronust). Ko Bropo-
My KJIACTEePY OTHOCSITCSI CTPaHbl, B KOTOPHIX TIOBBIIIICHUE CTa-
BOK 9KOJIOTMYECKUX HAJIOrOB COMPOBOXKIACTCS YBEJIUUYEHUEM
BbIOpocoB CO, (bembrusi, Yexusi, OursaHoust, BeHrpus).
B TpeTheii Tpymme cTpaH yxydllleHHe 3KOJIOTMYecKOil CHUTya-
LIMM He SIBJISIETCSI MOTMBATOPOM JUISI YBEJIMUEHUSI HATPY3KU B
BUIE 3KOJIOrM4YecKux HajoroB (Jlutea, I'permst). YeTBepThlit
KJIacTep CTpaH JEMOHCTPUPYET, YTO YXYIIIIEHUE IKOJIOTHYE-
CKOI CUTYaIlu B CTpaHe MOTUBUPYET K YBETMUEHUIO SKOJIOTH-
yeckoil HajioroBoit Harpy3ku (bonrapus, Vicnianusi).

IIpakTHyeckas 3HaYMMOCTh. [1oJTydeHHbBIC JTaHHBIE YKa3bI-
BalOT Ha TO, YTO 3aBUCUMOCTb MEXKITY MCCIIETyeMbIMUA BPEMEH-
HBIMU PsIIaMU SIBJISIETCSI, BEPOSITHO, HEJIMHEMHOM MO CBOEK
TIPUPOIIE, KOTOPYIO TIePEeKPECTHBIE KOPPESIIMOHHBIE KOA(D-
(ULIMEeHTBl He TTO3BOJISIIOT 0OHaApyXuTh. [IpoBeneHHOE UC-
CJIeIoBaHUE U TTOJTyYeHHBIE Pe3YJIbTAThl IEMOHCTPUPYIOT BbI-
COKYIO BEPOSTHOCTb CYIIECTBOBAHMSI AMAMETPAIbHO MPOTHU-
BOTIOJIOKHBIX B3aMMO3aBUCUMOCTEN MEXIy MCCIeTyeMbIMKI
MepeMEHHBIMU JIIS1 pa3IMYHBIX TPYIIIT €BPOIMEUCKUX CTPaH.

KiroueBbie ciioBa: sxonoeuueckoe Hano2o00010ceHue, sK0-
A02UMecKas NOAUMUKA, SKOHOMUYeCKUll pocm, eocyoapcmea —
upenvt EC

Recommended for publication by Tomasz Wolowiec, Doctor
hab. The manuscript was submitted 12.04.20.

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N° 5 121



