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Can environmental taxes decrease final energy 
consumption in the old and new EU countries?

Tanja Fatur �Siki�c and Sabina Hod�zi�c 

Department of Public Finance, Sveuciliste u Rijeci Fakultet za menadzment u turizmu i 
ugostiteljstvu, Opatija, Croatia 

ABSTRACT 
Despite the harmonisation process within the EU area, there are 
many economic and political differences among European coun
tries in promoting energy policies. Moreover, the status of imple
mentation of environmental tax reforms in the new EU countries 
is very different from that in the old EU countries, and the eco
nomic and environmental impacts of such taxation are diverse. 
The objective of this paper was therefore to investigate whether 
the role of environmental taxes in reducing final energy con
sumption is the same in old and new EU countries. The analysis 
was conducted for 16 old and 11 new EU member states over 
the period 1995–2020 using Pooled Mean Group (PMG) and Mean 
Group (MG) estimators. The results indicate that environmental 
taxes have a negative long-term impact on final energy consump
tion in both groups of countries. However, this impact is much 
smaller in the new EU countries. Moreover, economic growth and 
greenhouse gas emissions increase final energy consumption. 
These results also suggest that in order to achieve climate neu
trality by 2050, the new EU countries need to apply some strin
gent regulations and introduce further institutional and 
environmental reforms that support increasing the share of clean 
energy sources in the energy mix.
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1. Introduction

The recent challenges of climate change and the global COVID −19 pandemic have 
led many scientists to examine how to make the best economic use of resources while 
minimizing their harmful effects on the environment. As a result, numerous agree
ments and declarations have been signed. For example, the goal of the Paris 
Agreement (United Nations (UN), 2015) is to limit global warming to below 2.0, 
preferably 1.5 degrees Celsius. This requires deep emission reductions where immedi
ate action is needed. In Europe, effective action requires the cooperation of all 
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member states to achieve the European Union’s (EU) climate targets: reduce green
house gas (GHG) emissions by 55% by 2030 compared to 1990, increase the share of 
renewable energy to 40%, and improve energy efficiency by 32.5% (European 
Commission [EC], 2014, 2022). To tackle the problem of global warming, the EU has 
adopted the European Green Deal Initiative (EC, 2019), which consists of a set of 
policy instruments to reduce GHG emissions to zero and make Europe climate neu
tral by 2050. The main sources of GHG emissions are energy production and con
sumption. Final energy consumption in the EU increased slowly since 1994 until it 
reached its highest level in 2006. However, by 2020, final energy consumption in the 
EU decreased by 10.5% from its peak. In addition, GHG emissions also decreased by 
31% compared to 1990, due to the impact of the pandemic on energy consumption, 
but also to ongoing decarbonisation trends such as the switch from fossil fuels to 
renewables (Eurostat, 2021). The share of renewable energy sources in the total EU 
energy mix reached 22.1% in 2020, although some Member States are at risk of miss
ing their national binding target (Eurostat, 2022b). Under the REPowerEU plan (EC, 
2022), the Commission proposed to further increase the share of renewable energy to 
45% by 2030. The expected resurgence of energy demand in 2021 and 2022 will make 
reaching the proposed 2030 target more difficult than the 2020 target. Member States 
and the EU as a whole will therefore need to take additional measures in all energy 
sectors and rapidly advance the introduction of renewable energy and energy effi
ciency measures, with environmental taxes being one of the most important 
instruments.

Environmental taxes allow the internalisation of the external costs of air pollution 
in the energy sector. They are also the main economic instrument to mitigate the 
environmental impacts of various economic activities. Given the importance of the 
energy sector in terms of its contribution to total atmospheric emissions in the EU, 
environmental taxes are important drivers of sustainable energy development. They 
are levied to provide incentives for reducing fossil fuel consumption and switching to 
renewable energy sources or fuels that have lower carbon content and thus cause less 
pollution. Environmental taxes as a fiscal policy tool should ensure fiscal sustainabil
ity by raising revenue and may have distributional implications. According to 
Eurostat, environmental taxes are divided into four main categories: energy taxes, 
transport taxes, pollution taxes, and resource taxes. Energy taxes include taxes on 
energy products (e.g., coal, oil products, natural gas, and electricity) used for station
ary and transport purposes. This tax category also includes taxes on CO2, as they are 
usually levied on energy products. Transport taxes mainly include taxes on the own
ership and use of motor vehicles. Taxes on pollution and resource use include taxes 
on various air and water emissions, solid waste disposal, noise, and taxes on the 
extraction and use of natural resources (e.g., oil, gas, water).

At the level of the 27 EU member states, environmental tax revenues have doubled 
from EUR 166 billion in 1995 to EUR 325 billion in 2021 (Eurostat, 2023). However, 
this growth is mainly due to the increase in revenues in the new EU countries. In 
Bulgaria, Estonia, Latvia, Poland, and Slovakia, revenues from environmental taxes 
more than doubled between 2002 and 2019. In the old EU countries, on the other 
hand, revenues from environmental taxes are steadily declining and in 2021 were 
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26% lower than in 1995. The contributions of environmental taxes to the financing of 
country budgets also show large differences, ranging from 4.5% in Germany and 
Luxembourg to around 10% in Greece and Bulgaria (Eurostat, 2023).

Regardless of increasing green awareness in the EU, the share of revenues from 
environmental taxes in total taxes have declined (from 6.7% in 1995 to 5.4% in 2021), 
for several reasons. First, countries are increasingly using other instruments as part of 
their environmental policies. Second, due to rising oil prices, there is growing political 
pressure to reduce excise duties on motor fuels to at least partially mitigate this 
increase. Third, countries are implementing measures to increase energy efficiency 
and consequently decrease energy consumption. However, this effect is somewhat 
weaker in the new EU member states due to the older technological structure in place 
and higher energy intensity.

The EU must implement an energy policy in solidarity with all member states. 
This also relates to the new EU countries that joined the EU after 2004 and whose 
economic development and potential is at a lower level than that of the old EU coun
tries. Since the economies of the new EU countries are based on conventional energy 
sources that consume a lot of energy, and due to investment problems, these coun
tries will be much slower to achieve the above goals. In addition, there have been 
many positive changes in the development of sustainable energy in these countries as 
well. They have reduced the pollutant-intensive industries in the economy and 
invested in modern technologies to deal with the existing environmental burdens. 
Many new EU countries have adapted existing economic instruments and increased 
environmental taxes to support and encourage environmental improvements.

According to the above statement, the main objective of this paper is to investigate 
the relationship between environmental taxes and final energy consumption in the 
old and new EU countries in the period 1995–2020, taking into account GHG emis
sions and economic growth. The main motivation for this paper is to investigate 
whether environmental taxes reduce final energy consumption equally in old and new 
EU countries. Another contribution is to examine whether EU environmental policies 
have been successful so far. The analysis conducted in this paper aims to correct the 
shortcomings of most studies published so far, which focus mainly on the EU as a 
whole or only on the new EU countries. The distinction between old and new EU 
countries is made because both groups of countries share similar political and eco
nomic characteristics that indicate similar trends in environmental taxes, energy con
sumption, and economic growth. They all need to reduce fossil fuel consumption and 
GHG emissions to meet the European Green Deal targets (EC, 2019) and support the 
Sustainable Development Goals (UN, 2015). Therefore, our main hypothesis is that 
environmental taxes have a negative impact on final energy consumption in both 
groups of countries. However, this influence is expected to be smaller in the new EU 
countries. The novelty of our study is that this is the first paper to empirically investi
gate and compare the impact of environmental taxes on final energy consumption in 
the old and new EU countries. The obtained research results could provide some 
interesting policy guidelines for the post COVID − 19 period.

The rest of the paper is organised as follows. The introduction is followed by a 
brief literature review of the main studies and results. The data and research methods 
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are described in the following section. Section four discusses the results and implica
tions for energy policy, while section five provides concluding remarks, limitations of 
the research, and recommendations for further research.

2. Literature review

Climate change has forced EU countries to accelerate the transition to sustainable 
development. However, this is not possible without environmental policy reforms and 
appropriate economic instruments such as environmental taxes. Most empirical stud
ies have confirmed that higher environmental taxation has positive environmental 
effects. However, the existing literature there are no alliances on the impact of envir
onmental taxes on energy consumption. The main role of environmental taxes is to 
prevent pollution, but also to improve environmental quality without jeopardising 
economic growth.

Bashir, Ma, et al. (2021) examined the role of environmental taxes in minimising 
energy consumption and energy intensity using a sample of 29 OECD countries over 
the period 1994–2018, and their results show that environmental taxes help control 
total energy consumption and promote energy efficiency. They recommend that 
innovative policies should focus on adopting environmentally friendly technologies 
for sustainable development and reducing energy consumption from fossil fuels. 
Similarly, Do�gan et al. (2022) examined the marginal effects of an environmental tax 
on traditional energy consumption, natural resource rent, and renewable energy con
sumption using a sample of G7 countries over the period 1994–2014. Their results 
suggest that environmental taxes reduce emissions and have a marginal effect on 
energy consumption. The results also suggest that environmental tax laws help firms 
shift their production to environmentally friendly sources. Ahmed et al. (2022) exam
ined the relationship between ecotaxes, energy intensity, and energy consumption in 
the Nordic countries over the period 1994–2020. Using econometric methods such as 
fully modified ordinary least squares, dynamic ordinary least squares, and panel 
quantile regression, they found that ecotaxes contribute to reducing total energy con
sumption in the Nordic countries.

Environmental taxes encourage industry to reduce energy consumption and invest 
in green technologies; however, countries need to build a green financing system to 
promote clean energy (Bashir, Benjiang, et al., 2021). Shahzad et al. (2021) analysed 
the impact of environmental taxes, environmental policy stringency index and tech
nologies on renewable electricity generation based on a sample of 29 developed coun
tries during 1994–2018, concluding that factors such as technologies, urbanisation, 
and the environmental stringency index have a favourable impact on renewable 
energy. Analysing 18 Latin American and Caribbean countries, Wolde-Rufael and 
Mulat-Weldemeskel (2022) found that environmental taxes and renewable energy 
improve environmental quality. The authors argue that environmental taxes enable 
the reduction of CO2 emissions and promote the use of renewable energy. He et al. 
(2019) argue that the introduction of taxes can be a path to sustainable transform
ation. Dogan et al. (2022) studied the impact of green growth and environmental 
taxes on CO2 emissions in 25 environmentally friendly countries during 1994–2018 
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and found that environmental taxes, renewable energy, and energy efficiency are 
important components for reducing CO2 emissions. Sharif et al. (2023) found similar 
results for Nordic countries, while Depren et al. (2023) found mixed results for the 
same group of countries. In addition, Maxim and Zander (2019) concluded that 
environmental taxes are the most important instrument to promote green tax 
reforms. Ghazouani et al. (2021) analysed nine European economies (Belgium, the 
Czech Republic, France, Germany, Italy, the Netherlands, Poland, Spain, and the UK) 
over the period 1994-2018 and concluded that taxes and energy policies are effective 
tools to promote a clean and green EU. A study by Fang et al. (2023) examined the 
relationship between green tax policies and energy transformation in China. They 
found that green tax policies have a positive effect on energy consumption transform
ation, but this positive effect decreases as the intensity of the green tax increases.

On the other hand, Liobikien _e et al. (2019) showed that energy tax policies are 
ineffective by analysing EU-28 countries during 1995–2012. The authors argue that 
tax policies should be reformed and combined with an emissions trading scheme to 
mitigate climate change. Morley (2012) analysed 23 European countries and Norway 
over the period 1995–2006 and found that environmental taxes have a negative effect 
on carbon emissions but no effect on energy consumption. Aydin and Esen (2018) 
studied the impact of environmental taxes on CO2 emissions in the 15 EU member 
states during 1995–2013 and found that environmental taxes reduce CO2 emissions, 
but only above a threshold of 3.02%. However, Silajdzic and Mehic (2018) examined 
the same effects in ten Central and Eastern European economies over the period 
1995–2015 and found that environmental taxes do not appear to be effective in pro
tecting the environment.

Miller and Vela (2013) examined the effectiveness of environmental taxes in 50 
countries, most of which are part of the OECD. Using a cross-sectional regression 
and a dynamic panel regression, they found that countries with higher revenues from 
environmental taxes experienced greater reductions in CO2 emissions and energy 
consumption. According to Gore et al. (2022), EU member states with greener tax 
systems, where polluters bear a larger share of the cost of their environmental dam
age, tend to have more progressive tax systems and lower inequality. In many EU 
countries, there is considerable scope for progressive environmental tax reforms. In 
the new EU countries in particular, there is scope for shifting taxes from the low- 
income earners to the environment and the high-income earners. The new EU 
countries have specificities in terms of economic structure, nature of transition, and 
intensity of CO2 emissions that present several structural, institutional, and policy 
barriers that have led to delays in environmental reforms in these economies. For 
example, Gurkov (2015) found that countries that were first in transition experienced 
high price volatility, declining growth, and high unemployment. For example, 
Zugravu et al. (2008) found that environmental policy reforms in the new EU coun
tries led to a 58% decline in emissions from 1990 levels. They emphasise the impor
tance of strong institutions in the pursuit of a cleaner environment. Similarly, 
studying a panel of 14 new EU countries, Bercu et al. (2019) found that good govern
ance and strong institutions could impact energy consumption and lead to higher 
energy efficiency in the new EU countries. Hod�zi�c and Brati�c (2015) concluded that 
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environmental taxes in the EU lead to increased revenues and economic growth. 
Huang et al. (2008) found that economic growth leads to higher energy consumption 
in middle-income countries. In high-income countries, on the other hand, economic 
growth has a negative impact on energy consumption, as the environment improves 
greatly due to more efficient energy use and lower CO2 release. Based on the above 
arguments, there is not yet sufficient evidence in the literature on the relationship 
between environmental taxes and energy consumption in the old and new EU coun
tries. Therefore, the main hypothesis of this paper is that environmental taxes have a 
negative impact on final energy consumption in both group of countries.

3. Data and model

This paper examines the relationship between final energy consumption, environmen
tal taxes, GHG emissions, and economic growth in 16 old (Austria, Belgium, Cyprus, 
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, 
Netherlands, Portugal, Spain, Sweden) and 11 new EU countries (Bulgaria, Czech 
Republic, Croatia, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, 
and Slovenia) over the period 1995–2020. All annual data were collected from the 
Eurostat. The Pooled Mean Group estimator (PMG) and the Mean Group (MG) esti
mator were used to analyse the long-term and short-term relationship between the 
variables.

In view of the above, the model is specified as follows:

FEC ¼ f ENVTAXit, GHGit, GDPitð Þ (1) 

the indices i and t denote the country and the period, respectively. In the above 
model, the dependent variable is final energy consumption (FEC) in thousand tonnes 
of oil equivalent (TOE), while the independent variables are total environmental taxes 
in millions of euros (ENVTAX), gross domestic product at market prices in millions 
of euros (GDP), and greenhouse gas emissions (excluding LULUCF and memo items, 
including international transport) in millions of tonnes (GHG). In the rest of the ana
lysis, the logarithmized values of the variables are used. Table 1 summarises the 
descriptive statistics of the analysed variables for 16 old and 11 new EU countries. 
For each variable, the mean, standard deviation, minimum and maximum values 

Table 1. Descriptive statistics.
Variable Number of observations Mean Std. Dev. Min Max

EU16 FEC 416 51,056.90 60,736.18 366.84 231,106.90
ENVTAX 416 14,337.33 16,944.44 87.60 61,119

GDP 416 583,680.90 746,825.10 2,846.60 3,473,260
GHG 416 216.75 264.53 4.56 1155.30

EU11 FEC 286 15,728.66 16,870.92 2429.04 74,879.22
ENVTAX 286 1918.40 2411.044 25.61 13,545.47

GDP 286 77,267.73 95,316.68 2988.10 532,504.70
GHG 286 88.38 111.75 10.19 462.62

Source. Authors computation.
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were calculated. The STATA 14 programme was used to estimate the relationship 
between the variables.

The descriptive statistics show that the observed variables vary widely across the 
old and new EU countries. In the old EU countries, average GDP and environmental 
tax revenues are seven times higher than in the new EU countries, while average final 
energy consumption is three times higher. In both groups of countries, the standard 
deviation is highest for GDP, but lowest for GHG emissions. Figures 1 and 2 show 
the development of the variables used in the analysis, separately for the old and new 
EU countries.

It can be clearly seen that revenues from environmental taxes and GHG emissions 
in the old EU countries show a declining trend, especially after 2005, when the Kyoto 
Protocol came into force. Final energy consumption increased until 2006, but 
declined steadily thereafter, demonstrating the success of EU energy policy. The next 
figure shows the development of variables in the new EU countries.

Compared to the old EU countries, the new member states experienced a higher 
increase in environmental taxes until 2016 (41% compared to 1995), after which a 
decreasing trend is observed. This is mainly due to the fact that they had to adapt 
to EU energy policies and existing economic instruments, while increasing environ
mental taxes to support and encourage environmental improvements. Nevertheless, 
final energy consumption shows an increasing trend, especially after 2014. It is sur
prising that despite the increasing energy consumption, GHG emissions have con
tinuously decreased and in 2020 they were 25% lower than in 1995. One of the 
reasons is that the pollution-intensive industries in the economy have been reduced 
and environmental taxes have been increased to deal with the existing environmen
tal burdens.

Figure 1. The change in final energy consumption, revenues from environmnetal tax and green
house gas emissions in old EU countries (index 1995¼ 100). Source. Authors calculation based on 
data from Eurostat (2023).
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Empirical analysis begins by examining cross-sectional dependence because it can 
lead to inconsistent and biased empirical results (Phillips & Sul, 2003). From an eco
nomic perspective, cross-sectional dependence is justified by the EU membership of 
the countries in the panel and the historical developments that brought new EU 
countries into the same communist sphere of influence before 1990. From a statistical 
point of view, cross-sectional dependence (CD) is tested using the empirical test pro
posed by Pesaran (2004). After confirming CD, we performed the second generation 
unit root tests because they can overcome the problem of low significance for CD. 
For this purpose, we chose the Breitung unit root test (Breitung, 2000; Breitung & 
Das, 2005) and the Cross-sectionally Augmented Dickey-Fuller (CADF) panel unit 
root test (Pesaran, 2007) because these statistical tests account for heterogeneity and 
cross-sectional dependence throughout the data set.

To determine whether or not the variables under consideration move together in 
the long run, we use the Pedroni panel cointegration test (Pedroni, 1999) and the 
Westerlund panel cointegration test (Westerlund, 2005). Since the cointegration rela
tionship has been established, this paper uses an autoregressive distributive lag 
(ARDL) panel model using the PMG (Pesaran et al., 1999) and the MG estimator 
(Pesaran & Smith, 1995).

The PMG estimator is used to determine the short and long run relationship 
between selected variables and final energy consumption. PMG estimator accounts 
for heterogeneous short-run dynamics and identical long-run coefficients across 
countries. Two types of relationships can be evaluated: a short-run relationship 
related to the lagged differences of the selected variables, and a long-run relationship 
related to error correction term (ECT). To confirm a long-run relationship between 
the selected variables, the ECT must be negative. The main advantage of the PMG 

Figure 2. The change in final energy consumption, revenues from environmental tax and green
house gas emissions in new EU countries (index 1995¼ 100). Source. Authors calculation based on 
data from Eurostat (2023).
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estimator is that the intercept, slope coefficient, and error variance can vary across 
countries, allowing for heterogeneity across countries. A disadvantage of the PMG 
estimator is if time series are not long enough there is a problem with degrees of 
freedom (Gemmell et al., 2016). An alternative model specification is the MG, which 
does not take to the account that across countries there might be the same economic 
conditions in the long run (Sulaiman & Abdul-Rahim, 2020).

EU member states are subject to the same environmental policies to achieve the 
pollution reduction targets set by European Green Deal (EC, 2019). Legislation associ
ated to mitigating climate challenges sets pollution reduction targets through a num
ber of common measures such as improving energy efficiency, increasing the use of 
renewable energy, and energy conservation. We therefore anticipate that there will be 
differences in baseline levels of energy consumption between the old and new EU 
countries, due to different levels of economic development. However, EU energy pol
icy has common goals for all EU countries in terms of energy savings.

4. Empirical results and discussion

The empirical results of the CD and second-generation unit root tests are presented 
in Table 2 and confirm the existence of a cross-section in the data set. After confirm
ing CD in the data, we examined the integrated level of the variables using the 
Breitung (Breitung, 2000; Breitung & Das, 2005) and the cross-sectionally extended 
Dickey-Fuller (CADF) panel unit root test (Pesaran, 2007). The unit root tests 
showed that almost all variables have unit root problems at the level, except for envir
onmental tax and GDP in the new EU countries, but the data series become station
ary at first difference with both tests.

The results of the CD and the second-generation unit root test contribute to the 
implementation of the Pedroni panel cointegration test (Pedroni, 1999) and the 
Westerlund panel cointegration test (Westerlund, 2005). These tests can be used to 
determine if there is a long-term stochastic trend between variables. The results of 
the cointegration tests are presented in Table 3.

The empirical estimates, based on robust pvalue, provide strong evidence of cointe
gration between the data sets. Thus, we can conclude that the analysed variables 
exhibit a long-run relationship. Table 4 contains the results that help to choose the 

Table 2. Results of cross-sectional and unit-root tests.
CADF Breitung

Variable CD-test Level Difference Level Difference

EU16 lfec 19.73��� −1.499 −3.908��� −0.7731 −3.4741���

lenvtax 48.71��� −1.989 −2.992��� 1.6171 −3.6174���

lgdp 51.88��� −1.452 −3.160��� 3.5314 −3.2359 ���

lghg 25.55��� −1.467 −3.634��� 1.7294 −3.0464���

EU11 lfec 11.47��� −1.937 −3.784��� −1.4165� −2.8777���

lenvtax 35.45��� −3.029��� −3.825��� −2.3900 −1.4575�

lgdp 37.18��� −2.833��� −3.706��� 2.9496 −2.0446��

lghg 18.04��� −1.427 −3.221��� 0.2756 −4.7942���

Notes. �, �� and ��� denote the statistical significance at 10%, 5% and 1% level.
Source. Authors computation.
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best estimation method by comparing the PMG estimates with those obtained with 
the MG method.

The test for differences between the PMG and MG models is performed using the 
well-known Hausman test. According to the Hausman test, the PMG model should 
be chosen for both groups of EU countries.

Using a PMG estimator, the results showed that in 16 old EU countries, changes in 
environmental tax revenues have a negative impact on final energy consumption in the 
short and long run. The negative coefficient confirms that environmental taxes are an 
effective policy tool to prevent environmental degradation, which can be attributed to 
sustainable energy policies. These results also suggest that overall energy consumption 
can be controlled through strict regulations and tax reforms, which in turn helps to 
achieve the goals of sustainable development and cleaner production in EU countries. 
Although revenues from environmental taxes in the old EU countries have declined 
steadily over the past twenty years, they appear to have a significant impact on final 

Table 3. Panel cointegration test results.
Pedroni cointegration

EU16 EU11

Modified Phillips-Perron −1.5610� 0.9501
Phillips-Perron −6.4703��� −3.0274��

Augmented Dickey-Fuller −5.7238��� −2.5748��

Westerlund cointegration

Variance ratio −2.8225�� −1.1896�

Notes. �, �� and ��� denote the statistical significance at 10%, 5 % and 1% level.
Source. Authors computation.

Table 4. Estimation results of the dynamic panel model.

Variables
Old EU countries New EU countries

PMG MG PMG MG

Long-run coefficients
lenvtax −0.101��� −0.063 −0.033�� −0.729

−0.0342 −0.0472 −0.0166 −0.4675
lgdp 0.208��� 0.169��� 0.187��� −0.576

−0.0294 −0.0442 −0.018 −0.9621
lghg 0.421��� 0.497��� 0.546��� −10.459

−0.0392 −0.0892 −0.033 −10.5868

Short-run coefficients
Error correction coefficients −0.295��� −0.679��� −0.316��� −0.435���

−0.0574 −0.0743 −0.1046 −0.1026
Dlenvtax 0.094�� 0.072 −0.005 0.033

−0.043 −0.0493 −0.0142 −0.0229
Dlgdp 0.226�� 0.246��� 0.008 −0.002

−0.0925 −0.0732 −0.0222 −0.0281
Dlghg 0.455��� 0.228��� 0.548��� 0.474���

−0.0845 −0.0758 −0.0944 −0.0732
constant 1.832��� 4.349��� 1.662��� 2.388���

−0.336 −0.7786 −0.5483 −0.6414
Number of observations 400 400 275 275
Number of groups 16 16 11 11
Hausman test 2.02 5.16

[0.5676] [0.1605]

Notes. �, ��, ���, indicate significance level of 10%, 5% and 1%, all variables are expressed in logarithms.
Source: Authors computation.
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energy consumption. These results are consistent with those of Bashir, Ma, et al. (2021) 
for OECD countries, Do�gan et al. (2022) for G7 countries and Ahmed et al. (2022) for 
Nordic countries. Results are inconsistent with those of Liobikien_e et al. (2019) for EU- 
28 countries and Morley (2012) for EU-23 countries and Norway.

The PMG estimation results show that in the new EU countries changes in environ
mental taxes also have a negative impact on final energy consumption, but only in the 
long run and much smaller than in the old EU countries. The long-run coefficient for 
environmental taxes is statistically significant, indicating that a 1% increase in revenue 
from environmental taxes decreases final energy consumption by only 0.03%, compared 
to 0.10% in the old EU countries. The results are consistent with the findings of Miller 
and Vela (2013), who analysed the effectiveness of environmental taxes in 50 mostly 
OECD countries. They found that countries with higher revenues from environmental 
taxes experience greater reductions in CO2 emissions and energy consumption.

Economic growth has a significant and positive long-term impact on final energy 
consumption in both groups of countries. In the short term, it has a positive effect 
only in the old EU countries, while it is insignificant in the new EU countries. The 
coefficient of economic growth is 0.207 in the old EU countries and 0.187 in the new 
EU countries, which means that a 1% increase in GDP increases final energy con
sumption by 0.207% in the old EU countries and 0.187% in the new EU countries. 
Therefore, effective and efficient policies should prioritise clean energy sources in 
both groups of EU countries. The results are inconsistent with those of a study on 
this topic by Huang et al. (2008), who found that economic growth leads to higher 
energy consumption only in middle-income countries because high-income countries 
invest in improving the environment and use energy more efficiently. The relation
ship between economic growth and final energy consumption suggests that both 
group of EU countries still need to promote the decoupling of economic growth from 
energy consumption. The new EU countries do not yet have the same level of eco
nomic development as the old EU countries, and therefore energy consumption will 
not decrease if they improve their economic growth.

GHG emissions have a positive and significant impact on final energy consump
tion in both groups of countries in the short and long term. A 1% increase in GHG 
emissions is expected to increase final energy consumption by 0.421% in the old EU 
countries and by 0.546% in the new EU countries. Our results are consistent with the 
findings of Saidi and Hammami (2015), who concluded that economic growth and 
CO2 emissions have a positive impact on per capita energy consumption in EU coun
tries. Also, according to Zaharia et al. (2019), energy consumption is boosted by an 
increase in GHG emissions and GDP in EU countries.

The PMG estimator results indicate that the ECT coefficients are significantly 
negative in both groups of countries, representing a steady and converging long-run 
relationship between environmental taxes, final energy consumption, GDP, and GHG 
emissions. It can be concluded that the deviation from their long-term equilibrium is 
gradually decreasing. The value for the adjustment rate of the estimation discrepancy 
shows a correction of 29.5% in the old EU countries and 31.6% in the new EU coun
tries. In other words, 29.5% and 31.6%, respectively, of the imbalance observed in the 
previous year are corrected in the current year.
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The results of the econometric analysis confirm the main hypothesis that environ
mental taxes reduce final energy consumption in both groups of countries, which 
means that a higher tax rate is directly associated with lower final energy consump
tion. However, this effect is much smaller in the new EU countries than in the old 
ones. Although the new EU countries have increased environmental taxes, the total 
revenue from them is still seven times lower than in the old EU countries. These 
results also suggest that to achieve climate neutrality by 2050, the new EU countries 
will need to adopt some stringent environmental practises and introduce additional 
institutional and environmental reforms that support the growth of renewable energy. 
However, due to the significantly lower GDP in the new EU countries, implementing 
further environmental reforms will be much more difficult for these countries.

Although the EU aims for an internal energy market and common energy targets 
for all member states, different energy policies need to be implemented for each 
group of countries. The research results obtained represent a major challenge for eco
nomic and energy policy makers in the countries studied. The above results have sig
nificant implications for the development of economic and energy policies, especially 
in relation to environmental reforms and energy conservation measures.

5. Conclusion

Environmental awareness is pushing policymakers to pursue sustainable economic 
practises with the dual goal of combining economic efficiency with reduced environ
mental impacts. EU countries use environmental taxes primarily to address environ
mental problems and reduce other taxes. The main objective is to analyse the role of 
environmental taxes in reducing final energy consumption in old and new EU coun
tries in order to find new solutions to climate change problems caused by increasing 
energy demand. This paper traces the success of environmental taxes in EU countries 
to assess how they can be used to achieve EU targets and the Sustainable 
Development Goals. Panel data were collected for 16 old and 11 new EU countries 
from 1995 to 2020. To identify the potential impacts between final energy consump
tion and its determinants, PMG and MG estimators were used to examine the long 
and short term outcomes and impacts.

EU countries differ in terms of economic development, energy consumption, and 
environmental reforms implemented. The old EU member states have already trans
formed their economies to service-oriented and low energy-intensive industries. In 
addition, the old EU countries have been successful in using clean energy and 
increasing energy efficiency, which is crucial for reducing GHG emissions. It will be 
much more difficult for the new EU countries to achieve the targets set under the 
European Green Deal due to their higher energy intensity and much lower GDP.

Consistent with the theoretical literature and the empirical results, the empirical 
findings show that environmental taxes have a negative impact on final energy con
sumption in both groups of EU countries. The empirical evidence suggests that envir
onmental taxes are effective in reducing final energy consumption, which in turn 
helps to achieve sustainable development and clean production goals in EU countries. 
However, this effect is much smaller in the new EU countries, even though they have 
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doubled the revenue from environmental taxes. Economic growth and GHG emis
sions have a positive impact on final energy consumption, which means that effective 
and efficient policies should prioritise clean energy sources in EU countries.

The recommendation to policymakers is that to address climate challenges, the EU 
needs fundamental and rapid change in all sectors of the economy and urgent reform 
of environmental taxes. The new EU countries need to figure out how to link their 
economic growth with energy savings and emissions reductions. To respond to global 
climate change, innovative technologies for energy use must be transformed, and the 
clean development mechanism must be implemented. Policymakers are recommended 
to focus on reducing energy consumption through various instruments such as incen
tives or tax reductions, and to promote the importance of energy savings and energy 
efficiency in all sectors of the economy. In addition, environmental taxes can reduce 
manufacturing costs and the environmental footprint of businesses. This can be 
achieved through the implementation of effective administrative policies and 
regulations.

The limitations of this study are the variables chosen and the sample of EU coun
tries. The conclusions may not be generalizable to other countries or regions due to 
differences in economic, political, and cultural factors. There are many opportunities 
for future research by including different variables such as renewable energy sources, 
energy efficiency, and CO2 emissions to evaluate public policies that can contribute 
to carbon neutrality and green growth. The use of the new data for 2021 and 2022 
will bring a new dynamic due to the drastic changes in the economic environment 
caused by the COVID −19 pandemic, but also by the war between Russia and 
Ukraine.
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