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ABSTRACT ARTICLE HISTORY

Given recent environmental reforms and the focus on the prob- Received 29 December 2021
lem of climate change, it is necessary to evaluate whether green Accepted 2 February 2022
growth and environmental taxes can reduce CO, emissions for
countries. Even though a number of studies have analysed the
ways to reduce environmental pollution, the literature lacks
enough evidence for the role of green growth and environmental
taxes in determining the level of carbon emissions. Therefore, the
objective of the empirical analysis is to estimate the impacts on JEL CODES
CO, emissions of green growth and environmental taxes by H23; Q56; Q58
including sustainable indicators for a group of 25 environmentally

friendly countries from 1994 to 2018 by applying advanced panel

data analysis models. By applying the novel quantile regressions

on the largest amount of available data from 1994 to 2018, this

article shows that the coefficients of green growth, environmental

taxes, renewable energy and energy efficiency are negative at

lower, medium and higher quantiles. According to the results of

the quantile regression, environmental taxes, renewable energy

and energy efficiency are key factors in decreasing CO, emissions.

Overall, renewable energy should be given greater priority

through research supports, subsidies and government incentives

while environmental taxes should be more implemented to dis-

courage activities that promote pollution.

KEYWORDS
Environmental taxes; green
growth; carbon emissions;
panel quantile regression

1. Introduction

Over the last few decades, one of the most serious global problems, other than
unemployment, poverty, inequality, financial crisis and others, is now environmental
pollution. To prevent global warming, countries have agreed that they need to lower
greenhouse gas (GHG) emissions. On the other hand, they would like to increase the
consumption of renewable energy and improve energy efficiency. All these goals are
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regulated by the Rio Declaration on Environment and Development (United Nations,
1992), the Kyoto Protocol (1997) and the Paris Agreement (United Nations, 2015).
The European Union (EU) has also set ambitious targets to tackle climate change and
promote a cleaner environment. This refers to the decrease in GHG emissions by
55% by 2030 (European Commission, 2021). Many countries made new commitments
during the UN climate conference in Glasgow (2021) known as COP26. However, the
most important question is how to achieve these targets. According to the World
Energy Outlook (IEA, 2021), even if all the announced pledges were fully imple-
mented on time, the world would be heading for a warming by 2.1°C by the end of
the century, missing the Paris Agreement targets and hugely increasing climate risks.
Since 1990, global GHG emissions have increased 1.5-fold, mainly due to higher eco-
nomic growth and greater fossil fuel consumption in developing countries (OECD,
2021). However, according to the Environmental Performance Index (EPI, 2020),
there are different ranks in terms of environmental health and ecosystem vitality
among the 180 countries surveyed. The highest-scoring countries have the best poli-
cies and programs to protect the environment, especially natural resources, and
decrease GHG emission. The top five countries in 2020 were Denmark, Luxembourg,
Switzerland, the United Kingdom and France. Their high scores make them leaders
in environmental health, meaning that they are the most environmentally friendly
countries. The best example is Denmark, which has cut its GHG emissions by more
than half. This has been achieved through increased investment in wind energy and
biomass, people using more bicycles than cars and the adoption of district heating
and cooling systems. Its aim is to become the first carbon neutral capital city by
2025. According to the EPI (2020), the countries that have had the greatest success in
mitigating climate change need to make additional efforts to decarbonize their electri-
city sector. Therefore, GHG emissions must be sustainably reduced, and the EPI
(2020) makes it clear that no country is undertaking decarbonization fast enough.

To mitigate the problem of climate change, governments have various environ-
mental instruments and regulations, consisting of carbon pricing, energy-efficient
technologies, environmental subsidies and environmental taxes to reduce pollution. In
line with economic theory, the role of taxes is to achieve the economic and environ-
mental objectives of the government program. The aim of environmental taxes is to
price environmental damage or negative externalities to steer production and con-
sumption decisions in a more environmentally friendly direction (European
Parliament, 2020). Environmental taxes can potentially address all the aspects of
environmental and conservation problems. These include incentives for citizens and
businesses to make greener choices with the aim of mitigating climate damage and
pollution, and revenue raising to fund government environmental programs. Hence,
environmental taxes are a combination of several of the UN Sustainable Development
Goals (SDGs).

The British economist Arthur C. Pigou (Pigou, 1920), pioneer of environmental
taxation, studied the use of taxes in environmental policy, where he stated that envir-
onmental taxes were the most important instrument for lowering CO, emissions.
Later, Baumol and Oates (1971) suggested that the tax rate should be a function of
the environmental target to be achieved. For example, the higher the GHG emissions,
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the higher the tax rate. Like any tax, an environmental tax has advantages and disad-
vantages. The advantages include environmental effectiveness, transparency and the
ability to raise revenue. In the OECD area, environment-related taxes raised 793 bil-
lion USD in 2019, accounting for the majority of environment-related tax revenues
(OECD, 2021). However, the share of environment-related tax revenues continues to
decline and amounted to 5.2% of total tax revenues in 2019, down from 6.1% in the
early 2000s. On the other hand, the drawbacks are unintended behavioral responses
and compatibility with firms’ decision-making. According to Freire-Gonzalez (2018),
an effective economic instrument to incentivize greener production and consumer
behavior is the environmental tax. Moreover, Maxim and Zander (2019) found that
environmental taxes are the main driver of green tax reforms. The result of green tax
reforms is a green economy and green growth or environmentally sustainable eco-
nomic growth. This means that the processes and practices used are sustainable and
reduce or minimize damage to ecosystems and the environment.

In light of the aforementioned explanations and arguments, the main motivation
for this article is to present whether increasing green growth and environmental taxes
makes statistical and economic sense to explain the reduction in CO, emissions in 25
environmentally friendly countries. These countries were selected because they are
leaders in environmental conservation and have the best policies and programs to
protect the environment. The second reason was to overcome the lack of studies on
the role of green growth and environmental taxes and to provide some new empirical
evidence and policy recommendations. Therefore, the aim of this empirical analysis is
to estimate the impact of green growth and environmental taxes on CO, emissions
with the inclusion of sustainability indicators for a group of 25 environmentally
friendly countries over the period from 1994 to 2018 by applying advanced panel
data analysis models. It is noteworthy that this is the largest amount of available data
condition upon the fact that the data on environmental taxes are not available prior
to the above. The contributions of this article are threefolds. First, this research for
the first time conducts an empirical analysis on the nexus of carbon emissions, green
growth, and environmental taxes for environmentally friendly countries. Second,
renewable energy and energy efficiency as sustainable development indicators are
reported for the aforementioned country group. Third, it develops the thin body of
literature on quantile regression analysis by using a novel methodology. The structure
of the article is as follows. Following the introduction, the most relevant literature on
environmental taxes and green growth are presented. The data and model are
described within the third section. The fourth section presents the methodology and
empirical results obtained. In the last section, the conclusion and policy recommenda-
tions are provided.

2. Literature review

A ot of studies have investigated the different sides of CO, variables from macroeco-
nomic and environment aspects, where they differ in the significance and the level of
relationship with other socioeconomic variables. Hence, there are no alliances in the
existing literature on the influence of environmental taxes and green growth on CO,
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emissions. It was therefore attempted to outline the literature on the factors of CO,
emissions by focusing on environmental taxes, green growth, renewable energy con-
sumption and energy intensity. One of the roles of environmental taxes is to prevent
pollution, but also to improve environmental quality without compromising eco-
nomic growth. Most empirical studies have confirmed that higher environmental tax-
ation has a positive effect on the environment (Bosquet, 2000; Morley 2012).
Moreover, environmental taxes and regulations are the most important tools to
ensure environmental reforms (Shahzad et al. 2021; Wang et al., 2019). Ding et al.
(2019) found that environmental taxes and technologies reduce carbon emissions by
28% in heavily polluted economies. Similarly, Miller and Vela (2013) found that, in
50 world countries over the period 1995-2010, higher environmental tax revenues led
to greater reductions in CO, emissions. Sterner (2007) investigated the impact of fuel
taxes in Europe in the long term, claiming that carbon emissions are reduced by
more than half through the implementation of high fuel taxes, which generate the
positive impact of fuel taxes. Moreover, Sundar et al. (2016) showed that CO, con-
centration decreases with the increase in environmental taxes. Similar results were
found by Hashmi and Alam (2019) for 29 OECD countries, He et al. (2019a) for
OECD countries and Chinese provinces and Mardones and Baeza (2018) for South
American countries. Rapanos and Polemis (2005), using Greece as an example, found
that using various tax rates for different sectors of the economy lead to a better envir-
onmental outcome. By investigating the EU countries and Norway in the period
1995-2006, Morley (2012) confirmed a negative linkage between environmental taxes
and pollution. Based on all the aforementioned, there is a general opinion that the
influence of environmental taxes on CO, emissions is negative. According to authors
like Niu et al. (2018) and Shahzad (2020), the introduction of environmental taxes
promotes renewable energy development. This type of development is possible with
the use of environmentally friendly sources. These sources are very well known as
renewable energy resources. Moreover, they play an important role in the reduction
of CO, emissions (Cheng et al., 2019). To combat environmental problems and pro-
mote a decrease in CO, emissions, the efficient use of renewable energy is crucial. A
wealth of literature indicates that renewable energy is a key element to minimize reli-
ance on non-renewable energy sources while reducing emissions (Bhattacharya et al.,
2016; Ulucak & Khan, 2020). Although there are various studies confirming that clean
energy performs an important purpose in fostering economic growth (Alper & Oguz,
2016; Fatur Siki¢, 2020; Inglesi-Lotz, 2016), the literature examining the purpose of
green growth in low-carbon emissions is limited. The connection to clean energy pro-
duction with the aim to improve efficiency in the use of energy (Ji et al., 2021) is
found in long-term sustainability. According to Borozan (2018), the efficiency of
energy taxes can be strengthened through a combination of changes in energy prices
and policies that produce a change in electricity consumption patterns.

Bashir et al. (2021) studied the linkage between renewable energy, environmental
taxes, technologies and regulations on a sample of 29 OECD countries over the
period 1996-2018. They indicated that environmental taxes stimulated the industry to
reduce energy consumption and invest in green equipment, while improving energy
efficiency. They also indicated that OECD countries need to substantiate a green
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finance system to promote renewable energy, as these projects are capital intensive.
To achieve this, governments need to provide more green finance and investment
(Taghizadeh-Hesary & Yoshino, 2020; Zhang et al., 2019). In addition, green invest-
ment stimulates the development of green energy infrastructures, enhances energy
and resource efficiency and also protects ecosystems. The solution can be found in
implementing more renewable energy in the energy mix (Dogan & Seker, 2016).
Other solution can be found in enhancing environmental innovations which affects
firms’ productivity (Aldieri et al., 2020). Moreover, Wolde-Rufael and Mulat-
Weldemeskel (2021) examined the effectiveness of environmental taxes and renewable
energy in mitigating CO, emissions, in Latin American and Caribbean countries. The
results of their research showed that the outcome of environmental taxes and renew-
able energy on CO, emissions is heterogeneous. Hao et al. (2021) investigated the
effects of green growth, environmental taxes, human capital and renewable energy
consumption on the CO, emissions of G7 countries. Their results show that green
growth, environmental taxes, human capital and renewable energy consumption lower
CO, emissions. Moreover, they concluded that the possibility of green growth will
move the industry to use more renewable energy sources. Hence, green growth is an
important road map to achieve sustainable development.

Chien et al. (2021) investigated the linkage between green growth and carbon
neutrality targets in a case of the USA. Their results showed a significant and nega-
tive influence of green growth and environmental taxes on determining CO, emis-
sions for the US economy. As environmental quality is low in terms of higher CO,
emissions, the recommendation is to put more of an accent on green growth,
environmental taxes and renewable energy sources. In addition, their recommenda-
tion for improvement is to evolve efficient policies for the environment and to
enforce these policies effectively. However, Uzuner et al. (2020) examined the
asymmetric long-term cointegration relationship between variables such as the
impact of tourism, globalization and economic growth on CO, emissions. They
concluded that any environmental policy to reduce CO, emissions by decreasing
tourism in Turkey would only be effective in the short run, as positive and nega-
tive shocks in tourism would have a positive effect on CO, emissions in the long
run. Based on the discussion aforementioned, the literature still lacks sufficient evi-
dence for the part of green growth and environmental taxes in determining the
level of carbon emissions. Therefore, keeping in mind the aforementioned studies,
our main hypothesis is that environmental taxes, renewable energy and energy effi-
ciency are key determinants in decreasing CO, emissions in environmentally
friendly countries defined by EPI.

3. Model and data

This article relies on the well-known theoretical EKC model (Grossman and Krueger,
1995). This model states that pollution rises with income in the early stages of eco-
nomic growth, but later on, an increase in income leads to environmental improve-
ment (Grossman and Krueger, 1991). Furthermore, conventional economic growth is
replaced by green growth, and environmental tax, renewable energy and energy
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intensity are included as control variables following the recent green-environment lit-
erature (Chien et al., 2021; Hao et al., 2021; Khan et al., 2021):

Model : COy = f(GGy, GG, ETAXyREN;, El) (1)

where CO, stands for production-based CO, emissions in millions of tons; GG is green
growth measured by the pollution-adjusted economic growth; ETAX denotes environ-
ment-related taxes as a share of total tax revenue; REN is the renewable energy supply
measured by the share of renewable energy in the total energy supply; EI stands for
energy intensity/energy efficiency, which is measured by tons of oil equivalent per per-
son. The annual data from 1994 to 2018 are taken from the OECD database (https://
stats.oecd.org/). At this juncture, it is worth noting that this article uses the largest time
period, because environmental tax data are not available before 1994 and many indica-
tors are not available after 2018 as of December 2021. The data have been in level and
converted into a natural logarithm. The 25 most environmentally friendly countries
have been selected according to the 2020 EPI (https://epi.yale.edu/).

4. Methods and empirical results

To examine the stationarity of the variables, the Breitung panel unit root test
(Breitung, 2000; Breitung & Das, 2005) and augmented Dickey-Fuller (CADF) panel
unit root test (Pesaran, 2007) have been applied. To avoid the problem of independ-
ence of cross-sections and slope homogeneity in the models, the second generation of
the CADF test has been applied. The results are presented in Table 1.

At a 1% significance level, all the variables are stationary at first difference, accord-
ing to the results of the Breitung and CADF panel unit root tests. This means that
the mean and variance of the variables used in both models vary over time. To decide
whether or not the variables move together in the long run, the Pedroni panel cointe-
gration test (Pedroni, 1999) and the Westerlund panel cointegration test (Westerlund,
2005) have been applied. The Pedroni test accounts for heterogeneity in covariates
across countries. The Westerlund cointegration test is important because it can be
applied to models that suffer from slope heterogeneity. In addition, the test deals
with cross-sectional dependence. The results are presented in Table 2.

The empirical results based on both cointegration methods provide strong evidence
of cointegration amongst the dataset. Thus, it can be concluded that the carbon emis-
sions and independent variables move together in the long run in the case of the 25
environmentally friendly countries for the analysed period, implying that the variables

Table 1. The results of the panel unit root test.

Levels First differences
Breitung CADF Breitung CADF
CO, -1.56 -2.06 —5.10%** —2.59%F*
GG (GG?) -1.44 -1.76 —5.49%%% —4,09%%%
ETAX 0.02 -1.42 =3, 7%%* —2.28%%*
REN 0.68 -1.87 —5.19%%* 2. 51K
El 0.63 -1.45 —4,72%%% —2.67%F*

**%1% level of significance.
Source: Authors.


https://stats.oecd.org/
https://stats.oecd.org/
https://epi.yale.edu/

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 7

Table 2. The results of the panel cointegration test.

Pedroni cointegration Westerlund cointegration
Statistics Statistics
Modified Phillips—Perron t 6.64%F*
Phillips—Perron t 2.68%** Variance ratio 7.09%%*
Augmented Dickey—Fuller ¢ 3.69%**

***1% level of significance.
Source: Authors.

analysed have a stable long-run association. To explore the performance of green
growth and environmental taxes on CO, emissions with a view to renewable energy
and energy intensity as control variables, this article applies the standard ordinary
least squares (OLS) method and the quantile regression method by Koenker (2004).
Estimating a large number of parameters in a non-linear model can lead to estimates
that are severely biased, as originally pointed out by Neyman and Scott (1948) and
Hahn and Newey (2004) in the case of panel models. At the same time, estimating a
large number of parameters can be computationally demanding in situations when n
is large. However, the fixed effects approach by Koenker (2004) takes advantage of
modern developments in sparse matrix algebra and solves a relatively simple linear
programming problem that performs well in large panel applications. Quantile regres-
sion can better justify the conditional distribution by examining the relationships
between the variables at the upper and lower levels. In addition, quantile regression
does not require strict assumptions regarding normality, homoscedasticity and the
absence of outliers (Johnston & DiNardo 1997). This type of regression extends
the classical least squares estimation of the conditional mean, because it portrays the
cause of a regressor to change at different points of the conditional distribution.

Primarily, the OLS results show that all the variables have a strong significant
negative impact on CO, emissions. Hence, as noted, the OLS results are not robust,
since they only calculate the conditional mean. Therefore, the panel quantile method
is performed and estimated in seven quantiles. Moreover, these seven quantiles have
been divided into five groups. These are the lower, middle lower, middle, middle
upper and upper quantiles. The quantile results presented in Table 3 indicate that the
influences of covariates on CO, emissions are heterogeneous.

We start by showing the OLS estimates as a sort of benchmark, which are then
contrasted with the results of the quantile regression. The OLS regression results
showed that green growth, square green growth, environmental taxes, renewable
energy and energy intensity are key determinants affecting CO, emissions in the 25
environmentally friendly countries. From the observed results, it can be concluded
that all the variables have a negative influence on CO, emissions. From the observa-
tions presented in Table 3, the OLS coefficients are -1.21 for environmental tax and
-1.23 for green growth. In other words, by increasing environmental taxes or green
growth by 1%, CO, emissions are expected to decrease by 1.21% and 1.23%, respect-
ively. According to the results of the quantile regression, environmental taxes, renew-
able energy and energy intensity are key factors in decreasing CO, emissions in all of
the quantiles. Moreover, the results showed that the impact of green growth on CO,
emissions was negatively significant at the 0.25th, 0.75th and 0.90th quantiles at the
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5% and 10% levels, respectively. This suggests that higher green growth in the econ-
omy of the 25 environmentally friendly countries tends to have a negative impact on
CO, emissions, thus reducing pollution in the long-run estimation. Hao et al. (2021)
provided similar results for the G7 countries.

The results of the quantile regression imply that environmental taxes are significant
in all of the quantiles and have a negative impact on CO, emissions. This is evidence
that the introduction of an environmental tax to transform the 25 environmentally
friendly countries into low-carbon economies leads to good results, but it will require
further policy adjustments. It is interesting to note that the impact of environmental
taxes on CO, emissions is small in low quantiles (-0.62 at the 0.05th quantile) and
increases to —2.48 in the 0.95th quantile. This implies that the higher the environmental
taxes, the larger the decrease in CO, emissions. These results coincide with Ding et al.
(2019) for heavily polluted countries, Miller and Vela (2013) for 50 world countries,
Hashmi and Alam (2019) for 29 OECD countries, He et al. (2019a) for OECD coun-
tries and Chinese provinces, Mardones and Baeza (2018) for South American countries
and Morley (2012) for the EU countries and Norway. In all of the quantiles, renewable
energy consumption is significant and negatively related to CO, emissions. Various
studies have examined the purpose of renewable energy sources in reducing CO, emis-
sions. For example, Yao et al. (2019) empirically demonstrated that a 10% increase in
the renewable energy consumption would lead to a 1.6% reduction in CO, emissions.
Similarly, Kahia et al. (2019) found that higher renewable energy consumption lowers
CO, emissions in a case of Middle Eastern and North African countries. Moreover,
Wolde-Rufael and Mulat-Weldemeskel (2021) found that the outcome of environmen-
tal taxes and renewable energy on CO, emissions is statistically significant in countries
with higher emissions and merely insignificant in countries with minor emissions.
Energy intensity also proves to be significant and negative in all of the quantiles. These
results show that continuous improvement in energy intensity/efficiency reduces CO,
emissions in the 25 environmentally friendly countries.

As a robustness check, the quantile regression estimator for panel data with non-
additive fixed effects proposed by Powell (2016) has been applied. The preference of
this method compared to existing quantile estimators with additive FEs (ai) is that
parameters can vary based on an unspecified fixed effect function and an observa-
tion-specific disturbance term, while allowing for individual-specific heterogeneity.
The empirical results from the quantile regressions of Powell (2016) are presented in
Table 4.

Clearly, the signs of the estimates by Koenker (2004) and Powell (2016) are very
similar. The magnitudes of the Powell quantile regression are larger than the coeffi-
cients of the Koenker quantile regression. Compared to the Koenker results, the
Powell method suggests that green growth and green growth squared are more sig-
nificant in reducing CO, emissions in the 25 environmentally friendly countries. This
provides evidence that higher green growth in the economy tends to have a negative
impact on CO, emissions, thus degrading pollution in the long run. By causing that,
it is an important road map for executing sustainable development. As such, it has
the potential to manage economic development and environmental sustainability.
Therefore, green growth has the potential to fulfill these objectives, since it is
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Figure 1. Results from quantile regression.
Source: Authors.

important for the future of environmentally friendly countries. The negative values
for the coefficients of green growth and green growth square illustrate the concave-
shaped relationship between green growth and environmental degradation. In the
early stages, green growth leads to fewer CO, emissions, while in the later stages, the
extent of green growth decreases. These results can guide the environmentally
friendly countries to develop appropriate policies for sustainable CO, emissions. The
efforts of environmentally friendly countries to reduce CO, emissions are praise-
worthy. However, the absolute contribution of environmentally friendly countries to
CO, emissions is still high. By adopting the green growth strategy, increasing envir-
onmental taxes and renewable energy consumption while improving energy efficiency,
environmentally friendly countries can reduce their CO, emissions.

The negative values of the coefficients for energy intensity illustrate the inverted
U-shaped relationship between energy intensity and environmental degradation,
meaning that as energy intensity increases, CO, emissions initially increase until they
begin to decrease at a certain point. Figure 1 checks and confirms the outcomes in
Table 3 and Table 4.

5. Conclusions and policy implications

Although, the governments of environmentally friendly countries have a wide range
of instruments and environmental regulations, they are still struggling regarding how
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to effectively reduce pollution. Therefore, there are a lot of examinations in the litera-
ture that have analyzed the factors of environmental pollution, as well as estimation
techniques. In line with economic theory, to solve environmental problems, govern-
ments can intermediate through two main policy instruments. These instruments are
financial and legal in nature. The financial instruments include environmental taxes,
user fees, emissions trading and others, whereas legal instruments include the regula-
tion of waste disposal, environmental standards, pollution prohibitions and others. In
addition, these instruments will promote growth and development. The aim of this
article is to analyze the impacts on carbon emissions of green growth and environ-
mental taxes alongside renewable energy and energy efficiency as sustainable indica-
tors for the group of 25 environmentally friendly countries for the period 1994-2018.

By applying the quantile regression method, green growth, green growth squared,
environmental taxes, renewable energy consumption and energy intensity were found
to perform an important purpose in reducing CO, emissions in the 25 environmen-
tally friendly countries. Our empirical results showed that CO, emissions have a
negative relationship on green growth and environmental taxes, demonstrating the
continuous improvement of the environmental quality in the 25 environmentally
friendly economies. In addition, the empirical results provide important policy impli-
cations. The recommendation for policymakers is to initiate efficient energy policies
in a timely manner to alleviate environmental problems by embracing low-carbon
energy sources. Therefore, renewable energy should be given greater priority.
Environmental taxes can discourage activities that promote CO, emissions. Putting a
price on carbon encourages a shift in production and consumption decisions toward
low-carbon options. To avoid these taxes, investors need to launch environmentally
friendly projects, which will cause environmental effectiveness and economic effi-
ciency. However, the overall progress on carbon pricing remains modest. Following
all the aforementioned, awareness of global environmental protection is inspiring pol-
icy-makers to follow sustainable economic practices with the dual goal of combining
growth and a reduced environmental impact. This can be achieved by promoting
green growth, environmental taxes, renewable energy sources and energy efficiency.
In addition, the recommendation for the policymakers of the 25 environmentally
friendly countries is to develop efficient policies to improve the quality of the envir-
onment and also effectively enforce these policies in the country. An important step
is also to convince relevant authorities to take the necessary steps to achieve green
growth development. The limitation of this article is a specific group of environmen-
tally friendly countries for a limited period of time, due to the restrictions of publicly
available data. Moreover, there are weaknesses of the empirical analysis. First, the
sample used in the analysis refers to a group of environmentally friendly countries.
Hence, the results cannot be specified for each specific country. Second, there are sig-
nificant socioeconomic and institutional differences among the group of 25 environ-
mentally friendly countries, reflected in differences in environmental taxes, renewable
energy consumption, energy intensity and CO, emissions. These are not considered
in this empirical analysis, but should be carefully analyzed in further research. Also,
the results should be taken into account in formulating the energy policy mix for the
group of 25 environmentally friendly countries. Further research should investigate
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whether the relationship between green growth, environmental taxes and CO, emis-
sions would be different if each type of environmental tax (energy tax, transport tax
and pollution tax) were considered in a multivariate framework. Third, it would be
interesting to analyze the impact of environmental taxes on CO, emissions from
industrial sector. Besides all, the recommendation for further research is to examine
longer time periods to include more countries and to estimate the results separately.
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