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Abstract

The present study investigates the causality between energy consumption, natural resources, and carbon emissions vola-
tility. For empirical results, the study analyzed panel data of a Group of Twenty (G-20) countries from 1995 to 2018.
The results of Pooled Mean Group (PMG) showed that the consumption of conventional energy sources increases the
carbon emissions in the region under consideration. The results also showed that economic growth and carbon emissions
are associated with each other according to the Environmental Kuznets Curve hypothesis. The findings showed that rent
on mineral resources, oil resources, and forest rent have a positive and significant impact on carbon emissions in G-20
countries. The findings of this study show the complex nature of the relationship between natural resources consumption
and carbon dioxide emissions. The study suggests a three-dimensional policy framework for the group of twenty countries
of economic cooperation to address the environmental issues with a special focus on natural resources preservation and
green economic growth.
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Introduction
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but also the survival of life. The relationship of humans with
society and the environment is acknowledging the signifi-
cance of sustainable development. The perception attributed
to development now is not only confined to social and eco-
nomic development but also is leading toward sustainable
development. The statement that positive social development
must impact the environment positively seems vague.

Natural resources play a vital role in economic develop-
ment, according to the World Bank (2020) in the achieve-
ment of Millennium Development Goals (MDGs) and surety
of sustainability; this is necessary to use natural resources
wisely. Since the concern is that natural resources depletion
can be the cost of economic growth, countries are relying on
resources extraction for economic growth that is continually
increasing their rents (mineral rents, oil rents, natural gas
rents, forest rents). Without wisely use of natural resources
a sustainable growth is not possible, and more harm like
environmental degradation is additional (Alharthi and Hanif
2020; Shi et al. 2019; Sinha and Shahbaz 2018; Perman et al.
2003) .

With economic development, humans are now seriously
considering changes in the environment. Because a healthy
and clean environment is essential for human health that ulti-
mately has an impact on productivity. The G20 founded in
1999, consists of 19 countries along with European Union.
This group has a huge impact worldwide and to pursue the
purpose of this study is to use G20 for analysis. The first rea-
son for choosing G20 is its competency and ability to show
trends worldwide, alone, the G20 group has accounted for
85% of the global economy, 80% of global trade, and 60%
of the global population (Hanif et al. 2020, 2019a; Cui et al.
2018). The second reason is G20 group is an amalgam of
developed and developing economies that provides a perfect
combination for analysis. Thirds reason is G20 is influential
on the environment and advised to consider environmental
issues seriously in the United Nations’ (UN) climate change
meeting (Ongan et al. 2020; Nazir et al. 2018; Liu and Xiao
2018) .

There is essential to obtain sustainable energy to limit
carbon dioxide emissions. Renewable energy is recognized
as a clean form of energy. It is enthralling to review past
studies related to renewable energy and natural resource
rents to mitigate carbon dioxide emissions. In Brazil, Rus-
sia, India, China, and South Africa (BRICS), a relation-
ship has been established between natural resource rents,
renewable energy, economic growth, and carbon diox-
ide emissions. The abundance of natural resources has
reduced the carbon dioxide emission in Russia, opposed
to South Africa. As well as, the environmental Kuznets
curve (EKC) hypothesis developed in China, Russia, Bra-
zil, and South Africa (Bekun et al. 2019; Churchill et al.
2019; Bokpin et al. 2015). In another evidence of BRICS
countries, the negative impact of natural resource rents

and renewable energy on ecological footprint is evident.
This indicates that natural resource rents and renewable
energy positively contribute to environmental quality. The
positives of economic growth and negatives of doubled
economic growth on ecological footprint have evidenced
the early stage and inverted U-shaped EKC hypothesis in
BRICS. However, the country-wise EKC hypothesis is
confirmed in all BRICS countries (Cansino et al. 2019;
Costantini and Martini 2010; Downey et al. 2010). At the
provincial level in China, the natural resources are associ-
ated with carbon dioxide emissions in four Chinese prov-
inces. Environmental degradation in Xinjiang and Shaanxi
is much significant than that in Ningxia and Gansu. On
the other hand, there are fewer carbon dioxide emissions
in Qinghai province. Therefore, the EKC hypothesis is
applied only in Qinghai and Xinjiang provinces. How-
ever, renewable energy supports carbon dioxide emissions
mitigation and promoting environmental sustainability in
northwest China (Acheampong 2018; Asici 2013; Breitung
2005).

The first objective of this study is to examine the relation-
ship between economic growth and carbon emissions for
G-20 countries. To achieve this objective, the study adopts
the Environmental Kuznets Curve (EKC) hypothesis and
examines the relationship between economic growth and
depletion of the environment. According to EKC, when
economies are at an early stage of economic growth, usually
their production activities or economic growth increase envi-
ronmental degradation and after achieving a particular level
of economic growth, the positive relationship between eco-
nomic growth and carbon emissions turns negative. In short,
the relationship between economic growth and environmen-
tal degradation develops a U-shape curve (Luo et al. 2017).
The second objective of this study is to highlight the impact
of natural resources consumption on environmental degrada-
tion. High reliance on natural resources, on one hand, exerts
pressure on natural resources and on the other hand increases
environmental degradation. To achieve this objective study
employs mineral rent, forest rent, oil rent, and natural gas
rent to examine their role in environmental degradation. The
study is using panel data for G20 from 1995-2018. To esti-
mate robust results, we have performed the null hypothesis
of homogeneity through Hausman type test. Thus, it can
be concluded that Pooled Mean Group (PMG) is the most
efficient estimator for the proposed model. Therefore, the
study reports the long-run and short-run estimates based on
PMG. The composition of the rest of the study is as follows.

The literature review is presented in the “Literature
review” section; data and methodological framework are
presented in the “Data and methodology” section. The
estimation and results are presented in the “Results and
discussion” section and the conclusion is given in the
“Conclusion and recommendations” section.
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Literature review

Many studies are conducted on resource use and environ-
mental degradation that shown its significance. Munas-
inghe (1999) studied the affiliation among the economic
growth and degradation of the environment and tunneled
it through using EKC. This paper argued that if we made
reforms to achieve socioeconomic gains, these come with
the cost of omission in some other policies like institu-
tional imperfections. This paper argued that the EKC
approach seemed to relate from stages of the environment
to stages of development. But environmentally amended
measures could change the shape of the environment
to development relationship. This study concludes that
“win—win” policies can lead to gains on both the environ-
mental and economic sides.

Scherr (2000) studied the relationship between poverty
with the environment by “downward spiral” that by popu-
lation growth and economic deprivation is the reason for
environmental degeneration. Rural poor are blamed for
environmental degeneration in literature, but the reason
is lack of local endowment leads to a lack of resource
conservation policies that ultimately cause environmen-
tal degradation. Local institutions also do not support the
poor for the adoption of environment-friendly techniques.

Hanif (2017) provided an alternate description of the
association between income and degradation of the envi-
ronment, i.e., a U-shaped curve. In developing nations,
patterns of consumption and production of the rural popu-
lation play a vital role in the depletion of the environ-
ment. The occurrence of EKC may have been achieved
when assumptions like perfect competition market in
which there seems a relaxation for factors and products.
This EKC depends on the type of indicators that are rep-
resenting environmental pressure; however, they showed
a reverse pattern may exist.

Jorgenson (2003) studied the relationship between envi-
ronmental degradation and consumption that is a hot issue
for the globe. This study argued that this relationship is
deeply embedded in hierarchical inter-state relationships.
By using cross-national relationship for 208 countries
and recursive indirect model is made for the estimation of
direct and indirect impacts of domestic inequality, urbani-
zation, rate of literacy on environmental footprints like per
capita consumption of natural resources. Results found
that per capita consumption of natural resources is posi-
tively related to urbanization, while negatively related to
domestic inequality. This study also demonstrated a cross-
national variation of consumption with two outliers like
periphery and relatively high semi-periphery.

At the regional level of China, Cui et al. (2018)
explored that renewable energy and squared economic

@ Springer

growth negatively influenced carbon dioxide emissions
in China’s Western and Eastern regions, evident EKC
inverted U-shaped hypothesis. On the other hand, statis-
tically insignificant in the country’s Central region does
not hold the U-shaped EKC. In the Organization of Eco-
nomic Cooperation and Development (OECD) countries,
renewable energy consumption has reduced per capita car-
bon dioxide emissions. The increased economic growth
upsurges the per capita carbon dioxide emissions sig-
nificantly and directs to U-shaped EKC valid for OECD
countries (Cansino et al. 2019). Another evidence of Hanif
(2018b) for African countries revealed that renewable
energy consumption negatively influences carbon diox-
ide emissions. However, gross domestic product (GDP)
growth intensifies carbon dioxide emissions in BRICS
economies. Lee and Min (2015) explained that an upsurge
in energy has reduced environmental degradation and finds
the EKC hypothesis in 74 countries of the world. Yang
et al. (2020) said that the high consumption of renewable
energy has reduced carbon dioxide emissions by about
40% in California, Virginia, and Dublin. Hanif (2018c)
found that renewable energy consumption negatively
affects the ecological footprint in East Asia and the Pacific
countries. According to findings, this study does not hold
the U-shaped environmental Kuznets curve hypothesis in
OECD countries.

Some past studies have shown the insignificant effect of
renewable energy on environmental degradation. Li et al.
(2016) employed the data of seven selected countries, and
results suggest that renewable energy consumption has an
insignificant effect on pollution in the sub-Saharan and the
Middle East and North African (MENA) region. So EKC
hypothesis exists where renewable energy consumption
has a significant impact on environmental pollution. Hanif
et al. (2019b) tested the validity of the hypothesis between
economic growth and carbon dioxide emissions in Turkey,
and their results provide evidence to support the U-shaped
hypothesis as well as renewable energy consumption does
not affect carbon dioxide emission. Zambrano-Monserrate
et al. (2018) found no evidence for the validity of the EKC
hypothesis in Peru and found a unidirectional causality rela-
tionship between carbon dioxide emissions and their deter-
minants. An empirical finding from the Augmented Mean
Group (AMG) reveals that renewable energy has insig-
nificant relation with carbon dioxide emissions in nineteen
countries of Africa (Nathaniel and Theonu 2019). Adams and
Nsiah (2019) reported that renewable energy and economic
growth have an insignificant effect on carbon dioxide emis-
sions in 28 countries of Africa in the long run.

Costantini and Martini (2010) studied the association
between economic growth and depletion of the environment
by making use of EKC. Many pieces of research focus on the
study of EKC but this study aimed to fill incompleteness by
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purposing modified EKC. This modified MEKC including
aspects of sustainability and well-being. Panel data tech-
nique is used, and technological capability as additional var-
iable and comparisons is drawn in between EKC and MEKC.

Nadkarni (2010) studied the environmental degradation
and poverty pattern in India and third world countries. There
is a trade-off that exists between poverty and environmental
degradation; when there is a decrease in environmental deg-
radation, poverty increases and vice versa. This phenomenon
hurts the poor, so developing nations have to grow in an
environment-friendly way to achieve development because
by economic prosperity, countries can deal with poverty
alleviation.

Downey et al. (2010) studied the relationship between the
eradication of natural resources, armed ferocity, and deple-
tion of the environment, it also demonstrated that without
this relationship the linkage between humans and the envi-
ronment cannot be fully described. This study contended
that armed violence is the cause of many coinciding mecha-
nisms like the fight for natural resources because resources
are crucial for the industry so for state power. Ten types of
minerals are indicated that these are extracted and used in
the United States (US) economy and their extraction is one
cause of armed violence. This study also examines that there
is an association between armed violence and big mining
companies like African mines that are receiving funds from
World Bank, also with petroleum and rainforest resource
extraction. This armed violence is the cause of environmen-
tal degradation.

Asici (2013) studied the relationship of economic growth
with pressure on a sustainable environment. There seems
to be stress on nature which is being measured through the
usage of data for disinvestment side of adjustment in the
net savings that is the sum of energy, minerals, net forest
depletion, and CO, emissions from the World Bank. Panel
instrumental variable technique is used on data of 213 coun-
tries from 1970 to 2008. Regression analysis found that there
exists a positive relationship between income and pressure
on nature which seems to be intense in the countries with
low, middle income. An increase in income led to decrease
pressure on forests but increase CO, and mineral extrac-
tion. Trade is also found to be related to an increase in pres-
sure on nature so this study supports the race-to-the-bottom
hypothesis.

Farhani et al. (2014) is an addition to the existing litera-
ture of Environmental Kuznets curve by using two different
specifications EKC and human development (HD) based
EKC for 10 Middle East and North African (MENA) coun-
tries from 1990 to 2010 by applying panel data techniques.
One specification EKC shows U-shape between income
and environmental degradation, HD based EKC shows
U-shape between HD and sustainability. This relation is
shaped by many factors like trade, energy, the role of law,

and manufacture-added value, concluding that HD and sus-
tainability are critical for adequate environmental policies.

Zakarya et al. (2015) studied that the consequences
of change in the climate are significant in all regions and
expected to intensify in years to come. Climate change is
causing significant dangers to the health of human beings
which also includes the development and food security of
individuals. So, there is a need to reduce greenhouse gas
emissions to save the changes in the climate. This research
examines the relationship that occurs between foreign direct
investment (FDI), consumption of energy, CO, emissions,
and economic growth for BRICS countries by the usage of
panel co-integration and causality techniques. Results found
a significant association between carbon dioxide and eco-
nomic variables and a unidirectional causality indirection
of CO, to independent variables.

Bokpin et al. (2015) studied the influence of natural
resources on FDI (i.e., foreign direct investment). This study
has used data for natural resources rents like oil rents, min-
eral rents, and forest rents with FDI for 49 African coun-
tries from 1980 to 2011. By using the generalized method
of moment (GMM) technique, this study found that natural
resources help attract FDI but it depends on their marginal
contribution.

Bekun et al. (2019) studied the long-run relationship
and causality between sustainable and non-sustainable con-
sumption of energy, economic performance in function of
carbon while natural resource rent is taken as an additional
variable to model. Panel-pooled mean auto-regressive dis-
tributed lag (ARDL) is applied on balanced pool data of
1996 to 2014 for sixteen European Union countries. Results
shown consumption of nonrenewable energy in economic
performance elevates CO, and contrarily consumption of
renewable energy deteriorates CO, emissions. Feedback
causality is also observed between natural resources rent
and economic growth.

From reviewing the literature, it is found that these stud-
ies are lacking focus on G-20 nations while relating resource
consumption with environmental degradation. Most of the
literature is focusing on CO, emissions with other vari-
ables like trade openness, economic growth, and military
expenditure in the literature mostly resource consumption is
focused on natural resources are least addressed. Therefore,
by looking at the literature gap, the current research focuses
to examine the association between resource consumption
and environmental degradation for G2-0 countries.

Data and methodology
The study used data series of World Development Indicators

(WDI) which is published by the World Bank (2020). Data
were extracted for G20 countries from 1995 to 2018. The
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data on CO, emissions metric tons per capita as a proxy for
the depletion of the environment. Data on rents of different
variables such as oil, mineral, coal, natural gas, and forest
are taken from WDI to show the effects of natural resource
consumption on environmental degradation.

Model specification

The functional form of the proposed model based on differ-
ent researches of Hanif et al. (2019a, b) and Hanif (2018a,
b, ¢) can be written as follows.

CO, = f(GDP, GDP*, RMR, RFR, ROR, RGR) 1

In Eq. (1), GDP per capita and GDP per capita square
are used to test the EKC hypothesis which expressed the
U-shaped relationship between economic growth and CO,
emissions. Environmental Kuznets curve hypothesis is used
in this research particularly for achieving the objective of the
current research. The descriptions of dependent and inde-
pendent variables used in Eq. (1) are given below.

Carbon dioxide emissions (CO,). In this study, annual
rate of CO, emissions in metric tons was used to measure
the environmental degradation.

Gross domestic product (GDP). The study used the
annual rate of real per capita gross domestic product, based
on purchasing power parity (PPPs) 2011, is utilized to
examine the impact of economic growth on environmental
degradation.

Square of gross domestic product (GDP?). The study used
the square term of an annual rate of real per capita gross
domestic product to test the EKC hypothesis.

Rent on mineral resources (RMR). Annual growth rate
of rent earned from mineral resources US$ (based on PPPs
2011) is measured to examine the impact of mineral rent on
environmental degradation.

Rent on forest resources (RFR). Annual growth rate of
rent earned from forest resources US$ (based on PPPs 2011)
is measured to examine the impact of forest rent on environ-
mental degradation.

Rent from oil resources (ROR). Annual growth rate of
rent earned from oil resources US$ (based on PPPs 2011) is
measured to examine the impact of oil rent on environmental
degradation.

Rent from gas resources (RGR). Annual growth rate of
rent earned from gas resources US$ (based on PPPs 2011)
is measured to examine the impact of gas rent on environ-
mental degradation.

This research is using the EKC model to check long-
run co-integration between variables. The main focus of
this research is to find out the relationship between natural
resources consumption and CO, emissions. After taking the
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natural log, the econometric model based on the functional
form expressed in Eq. (1) can be written as follows.

InCOy; y = Bl + P2nGDP; , + ﬁ3lnGDP(2,.J) + B4InRMR;

+ BSInRFR;,, + P6InROR ;) + BTINRGR ;,, + iy @

In Eq. (2), the subscript ‘i’ and ‘¢’ show the cross-section
and time-period respectively. On all variables, unit root
tests (Im et al. 2003; Levin et al. 2002) are applied to see
stationarity. To check the dependency of cross-sectional
data, Pesaran et al. (1999) scaled LM test, and CD test is
applied in which null hypothesis is written as “there exists
no cross-sectional dependence.” To check slope heterogene-
ity, Pesaran and Yamagata (2008) test is applied with the
null hypothesis that slopes are homogeneous. After applying
all tests when there is stationarity along with cross-sectional
dependence and slopes are heterogeneous, pooled mean
group is suitable for analysis. This study aimed to investigate
the long-run relationship between main variables of concern
by using PMG, uniqueness of PMG is that it is a combina-
tion of MG (Pesaran et al. 1999) and DFE. PMG provides
unique estimates of both a long run and a short run along
with the speed of adjustment and is given in Egs. 2 and 3.

q-1 p—1

Alny;, = QECT;, + ZXi,Z—j'BiJ + Z @ jAlny;,_i+¢€;;
J=0 J=1

(3)

ECTi,/‘ = Vi1~ Xi,/‘e )

In Eq. (3), ‘¥’ denotes a dependent variable, ‘X’ repre-
sents the independent variable, and ‘@’ shows the coefficient
of adjustment. In Eq. (4), ‘0’ shows the long-run coefficient.

Results and discussion

Table 1 shows the descriptive statistics of dependent and
independent variables analyzed in the present study.

After reporting the descriptive summary of dependent
and independent variables, the study applies augmented
Dickey-Fuller (ADF) and Phillips Peron (PP) tests to exam-
ine the stationarity in the data series. To examine stationar-
ity, ADF and PP tests are performed at the level and first
difference, the results are given in Table 2.

Table 2 shows the results of the unit root test based on
augmented Dickey-Fuller (ADF) and Phillips Peron (PP)
tests. According to the results, the data series for carbon
emissions is stationary at a level while all other independent
variables are stationary at first difference. This means that all
data series are stationary and our model has a mixed level of
integration, i.e., I(0) and I(1). Now the cointegration test can
be applied to check the long-run and short-run estimates. To
select an appropriate test for cointegration, first, we need to
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Table 1 Statistical summary

Variables Obs Mean Std. dev Minimum Median Maximum
inCo, 480 1.936 0.913 0.042 2.131 3.243
InGDP 480 9.532 1.475 7.843 9.724 11.123
InGDP> 480 87.226 24.132 31.487 86.612 123.731
InRMR 480 0.737 1.165 0.036 0.054 7.128
InRFR 480 3.631 9.015 0.006 0.449 54.361
InROR 480 0.201 0.357 0.004 0.061 1.984
InRGR 480 0.538 0.389 0.001 0.089 8.544

Sources: Estimations based on WDI 2020

apply the cross-sectional dependence (CD) test on the vari-
ables. In this study, three versions of the CD test are applied
and results are given in Table 3.

Table 3 shows the results of the cross-sectional depend-
ence test; here, the p values are less than 0.05 for all three
tests. Therefore, the results of Breusch-Pagan LM, Pesaran-
scaled LM, and CD tests are rejecting the null hypothesis.
So, it is concluded that there exists cross-sectional depend-
ence in the data series. Due to the presence of cross-sec-
tional dependence, the Westerlund (2008) test for cointegra-
tion was applied in the study to examine the cointegration
between dependent and a set of independent variables. The
results of the Westerlund cointegration test are given in
Table 4.

Table 4 shows the rejection of the null hypothesis of no
co-integration. According to the results there exists coin-
tegration between dependent and independent variables.
However, slope heterogeneity is also an important factor,
and to estimate the robust results the slope heterogeneity
test a standard delta test proposed by Pesaran and Yamagata
(2008) is applied and results are given in Table 5.

Table 5 shows the rejection of the null hypothesis that
slope coefficients are homogeneous. Thus, the present study
estimates long-run and short-run estimates based on pooled
mean group (PMG) which reports robust results when the
slope coefficients are heterogeneous.

Table 6 shows the long-run estimates based on pooled
mean group estimation. The results show the positive coef-
ficient for economic growth, which highlights the con-
tribution of economic growth to carbon emissions in the
selected countries. This means that the current economic
growth pattern in G-20 countries contributing the environ-
mental degradation. The findings show that a 1% increase
in economic growth may cause a 0.35% increase in carbon
emissions if all other factors are considered constant. The
study also regressed the square of economic growth on CO,
emissions and establishes a negative relationship between
the square term of economic growth and carbon emissions.
According to the results, 1% increase in the square of eco-
nomic growth reduces the carbon emission by about 0.05%.
This negative relationship confirms the presence of EKC

and highlights that after some turning point the increase in
economic growth will reduce the carbon emissions in the
observed group of economies and endorse the finding of
Hanif (2018a), Hanif and Gago-de-Santos (2017), and Li
et al. (2016).

The results also highlight the positive and statistically
significant relationship between rent from mineral resources
and CO, emissions. More precisely, a 1% increase in RMR
may lead to carbon emission of about 0.09%, if all other
factors are considered constant. Thus, the findings show that
the high consumption rate of mineral resources may help to
increase the government revenue but it stimulates carbon
emissions in the selected countries. The results also show
that a 1% increase in rent from oil resources increases carbon
emissions by about 0.07%, if all other factors are considered
constant. Similarly, the results highlight that a 1% increase
in rent from forest resources and rent from gas may increase
the CO, emissions by about 0.08% and 0.024% respectively
in the sample countries. In short, the results indicate that
the rent from natural resources is a significant contributing
factor to environmental degradation in G-20 countries. The
findings of this study are in line with Downey et al. (2010),
Hanif and Chaudhry (2015), Luo et al. (2017), Hanif et al.
(2019a), Hanif et al. (2020), Huang et al. (2020).

The empirical results show that the current pattern to
improve economic growth and reliance on natural resources
are both stimulating factors of carbon emissions in G-20
economies. Therefore, joint efforts to control carbon emis-
sions are necessary at the regional level. From the empirical
findings of the present study, it can be suggested that there
is a need to highlight the channels which may improve eco-
nomic growth and lessen the burden on natural resources in
the long run. Finally, to examine the stability of the model,
an error correction mechanism is developed and the results
of the error correction model are given in Table 7.

Table 7 shows the results of the error correction model
and shows the speed of adjustment. According to the results
error term, the coefficient of EC,_; which is negative, less
than 1, and statistically significant at a 1% level of signifi-
cance. Here, the negative sign shows that the model is con-
verging from short run to long run for the attainment of
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Table 2 ADF and PP unit root test results
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PP

ADF

PP

ADF

Var

At difference

At level

T&I

T&I

T&I

T&I

4.928%%*
2.153
2.784

3.332%*
2.115

4.232%*
2421

2.163

2.632

nCo,

5.922%**

3.115%*

5.553%**

4.243%*

InGDP
InGDP?
InRMR
InRFR
InROR
InRGR

6.839%**

3.943%*

1.943 5.061%%* 5.086%**

1.877
2.076

2.490
0.933

2211

6.129%**
7.103%**

3.877%%*

3.665%* 4.852% %

2.539
2.197
1.833
1.537

1.732
1.065
2.023

4.076%**

4.759%%*

3.839%*

1.095
2437

4.858%*%**

43071 #%**

5.912%%%

4.234%%*

2.301

5.355%**

3.224%%%

6.067%**

4.093%#*

1.224

1.653

1.008

Here, ***=1%, and **=>5% levels of significance respectively. In the third row, T shows Trend and T&I used for trend and intercept

Table 3 Cross-sectional dependence (CD) test

Test name Statistic D.f P value
Breusch-Pagan LM 1683.774 153 0.0000
Pesaran-scaled LM 87.50850 0.0000
Pesaran CD 36.96788 0.0000
Ho there exists no cross-sectional dependence
Table 4 The results of Westerlund cointegration test
Number of panels =20
Ha: Some panels are cointegrated Number of periods =24

Test statistic p value
Variance ratio (VR) —3.732%%% 0.003

Null hypothesis no cointegration; Trend assumption no deterministic

trend

""1% significance level

Table 5 Thp results of slope Delta p value
heterogeneity test
3.672 0.000
adj. 19.483 0.000

Here, H, slope coefficients are

homogeneous

Table 6 Long-run estimates based on PMG

Dependent variable=I[nCO,

Variable Coefficient Std. error t statistic
InGDP 0.353%* 0.175 2.017
InGDP? —0.052%* 0.027 —1.925
InRMR 0.0987%* 0.053 1.849
InRFR 0.085°%3* 0.031 2.741
InROR 0.076%* 0.042 1.809
InRGR 0.248°%* 0.133 1.864

Here, *, **, and *** represent 10, 5, and 1 percent levels of signifi-

cance respectively

Table 7 Short-run estimates

Variable Coefficient Std. error t statistic
EC,_, —0.082%%* 0.031 —2.645
D(InGDP) 1.673%%* 0.733 2.282
D(InGDP?) —0.078** 0.037 —2.108
D(InRMR) 0.699 0.429 1.629
D(InRFR) 0.138 0.102 1.352
D(InROR) 0.038%%* 0.021 1.809
D(InRGR) 1.648 0.998 1.651

Here, ** and *** represent 5% and 1% level of significance
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equilibrium. The coefficient value shows the speed of adjust-
ment and according to the results, about 8.2% error will be
corrected each year to attain the equilibrium. Hence, PMG
estimates have predicted both the short-run and long-run
influence of natural resources consumption on carbon emis-
sions. A similar analysis was done by Huang et al. (2020)
for developing Asian countries, and the findings of the pre-
sent study are consistent with their work. Estimation analy-
sis found a log of GDP positively related to carbon dioxide
emissions, which shows increasing growth is increasing the
emissions and damaging the environment in the short-run
period as well. While the negative sign of GDP? shows that
the increase in economic growth reduces carbon emissions
and the findings of the present study confirm the environ-
mental Kuznets curve for both short-run and long-run peri-
ods. In the short-run period, the impact of natural resources
on CO, emissions is almost negligible. The results show
that rent from mineral resources (RMR), rent from forest
resources (RFR), and rent from gas resources (RGR) have
an insignificant relationship with environmental degrada-
tion. However, the rent from oil resources (ROR) shows a
statistically significant and positive association with carbon
emissions. The short-run estimates highlight that oil extrac-
tion is playing a major role in CO, emissions and increasing
environmental issues in G-20 countries.

Conclusion and recommendations

The study spotlights that the increase in economic growth
increasing environmental degradation and extensive use
of natural resources also stimulating environmental chal-
lenges in G-20 countries. The findings highlight that natural
resources have a huge impact on CO, emissions, and there is
a need to understand that the massive extraction of oil, gas,
minerals, and forest resources not only enhancing the scar-
city of such natural resources for future generations but also
increasing carbon emission and depleting the natural envi-
ronment. The governments need to put limits on the extrac-
tion of natural resources and the imposition of high taxes
on natural resources extraction could be used as an effective
tool to control the high extraction of such resources. The oil
resources among the other natural resources are playing a
key role to increase carbon emissions in the short-run and
long-run periods. Therefore, there is a dire need to promote
the use of sustainable and environmentally friendly fuels
like biofuels should be encouraged to lower the reliance on
oil resources. Micro-level studies should be done on issues
like this so the problem can be solved in depth. Based on
policy insight from research, the study suggests prevent-
ing excessive usage of resources and maximizing the clean
role of renewable energy to mitigate carbon emissions and
sustainable growth. Effective resource utilization and good

governance should rule over the inappropriate usage of
natural resources. The regulatory authorities should main-
tain transparency and accountability for the efficient use of
natural resources since the objective of the institutions for
better governance is essential. In addition, the high reliance
on coal and wood-burning to meet the energy requirement at
the domestic level promotes ecological deterioration. There-
fore, there is a need to use alternative energy sources such as
solar panels and electric heating systems to meet the energy
requirements at the household level. Finally, cooperation
among the economic blocks in terms of environmental pro-
tection is also necessary to improve green economic growth
and preserve the natural environment at the regional as well
as global level.
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