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1. Introduction

China has produced high CO2 emissions and is a significant country among the top
CO2 emission-producing nations around the globe (Chien, Kamran, et al., 2021; Jiang,
Wang, & Li, 2018). In addition, China is at the top in producing CO2 emissions and
contributes 28 percent to the total CO2 emission produced by all the nations around the
globe. China is producing about 10.06GT CO2 emission while the United States (US) at the
second number and producing 5.41GT CO2 emission that is almost half than China having
C0O2 emission. CO2 emission is the primary cause of environmental degradation that
enhances global warming. In addition, global warming creates significant issues in the
deterioration of the environment nowadays (Bakhtyar, 2017; Chien, Kamran, et al., 2021;
Zhou, Zhang, Zhou, & Zhou, 2017).

There are many causes to enhance the CO2 emission in the country, but energy
consumption is considered the largest source of CO2 emission nowadays. China has also
worked to reduce CO2 emissions by developing significant policies to lower CO2 emissions.
They focus on the energy-related CO2 emission caused by the high economic growth and
economic activities (Shittu, Hassan, & Nawaz, 2018; Xie, Yu, Wang, & Liu, 2017). Due to
the high economic activities in the country, the energy consumption is at the peak that
produces elevated CO2 emission and is considered the most significant source of CO2
emission in China (Chien, Pantamee, et al., 2021; Yao, Zhou, Zhang, & Li, 2015; Zhuang et
al., 2021). Figure 1 below shows the high CO2 emission-producing countries, and China is
at the top of the list.
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Figure 1: High CO2 Emission Producing Countries

Thus, it is necessary to examine the significant source of CO2 emission to reduce the
environmental degradation in the country. So, the present study investigates the impact of
green energy and economic growth on environmental degradation concerning CO2 emission
in China. The second part of the article provides the literature related to the understudy
constructs, while the third section of the present paper provides the methods adopted to
conduct the analysis. In addition, the fourth part of the study shows the research findings
using statistical tools. The last part of the study provides the discussions in which current
study findings match with the past study's outcomes and show the study implications and
limitations.

2. Literature Review

This section provides the literature regarding the association among understudy
variables. The current study has used green energy and economic growth to measure CO2
emission. In addition, inflation is also used as the control variable to predict CO2 emission.
Thus, the section provides the literature related to green energy and CO2 emission,
economic growth and CO2 emission, and inflation and CO2 emission.

Green energy is considered the significant factor that reduces energy-related CO2
emissions and reduces environmental degradation (Mohsin, Kamran, Nawaz, Hussain, &
Dahri, 2021; Nawaz et al., 2021; Shair, Shaorong, Kamran, Hussain, Nawaz, et al., 2021).
Most of the studies provide the negative association among the green energy and CO2
emission such as a study of T. Jiang et al. (2018), who conducted the study of top Asian
economies using data from 1990 to 2017 and exposed that the usage of green energy can
reduce the CO2 emission and also reduce the environmental degradation. In addition, a
study by Wu, Peng, and Lin (2017) investigated the renewable energy (RE) impact on
environmental degradation using data from China and exposed that the RE reduces CO2
emission, especially energy-related CO2 emission, and improves the environment.
Moreover, Wang, Ge, Liu, and Ding (2016) also researched the RE role in reducing CO2
emission using the data from China and investigated that RE consumption improves the
economy's growth and reduces the CO2 emission, and mitigates environmental
degradation.

Economic growth requires high economic activities that use high energy, produce
high CO2 emissions, and affect the environment (Shair, Shaorong, Kamran, Hussain, &
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Nawaz, 2021; Sun et al., 2020). Most past studies explore the positive linkage between
economic growth and CO2 emission, as Esso and Keho (2016) examined the nexus between
economic growth and CO2 emission using data from African countries. It revealed that high
economic growth leads to increased economic activities that use high energy, produce high
CO2 emissions, and affect the environment. In addition, the study conducted by Zhao,
Zhang, Li, Shao, and Geng (2017) on the nexus of economic growth and CO2 emission
using China country and exposed that the economic activities always use high energy that
becomes a significant cause of high CO2 emission in the country and environmental
deterioration. Moreover, Lu (2018) also investigated the economic activities' influence on
the CO2 emission using 12 Asian counties and revealed that high economic activities always
generate high CO emission due to extensive use of energy and leads the countries towards
environmental degradation. Inflation also enhances economic activities to gain extra
margins that use high power, produce high CO2 emissions, and affect the environment.

Most of the past studies explore the positive linkage between inflation and CO2
emission such as McHenry (2012) examined the nexus between inflation and CO2 emission
and revealed that inflation leads to high economic activities that use high energy and
produce high CO2 emission and affect the environment. In addition, a study by Gonzalez
(2015) also examined the nexus of inflation and CO2 emission and exposed that inflation
creates economic activities that always use high energy that become a significant cause of
high CO2 emission in the country and environmental deterioration.

3. Research Methods

The article investigates the impact of green energy and economic growth on
environmental degradation in China. The data was extracted from a secondary source like
WDI from 1981 to 2018. The study equation is given below:

C02;, = ay+ BLREP, + B,REC, + B3EG, + B4INF; + e; (1)

Where;

CO2 = Carbon Emission

t = Time Period

REP = Renewable Energy Production
REC = Renewable Energy Consumption
EG = Economic Growth

INF = Inflation

The current study has taken environmental degradation as the predictive variable
and measured it as the "carbon dioxide damage (% of GNI)." In addition, green energy and
economic growth have been used to predict the study. Green energy is measured as the
REP and REC, while economic growth is measured as the "GDP growth (annual
percentage)". Finally, the current study has also taken inflation as the control variable in
the study. The results section shows the stationarity of the constructs examined using the
ADF test. The stationarity of the variable is necessary to select the appropriate model. The
ADF equation is given as under:

dY) =ag+ pt+ VY + dY,(-D) + & (2)

In addition, if the ADF results show all the variables are stationary at a level, then
pooled OLS is the appropriate model. Still, if some constructs are stationarity at the level
and some variables are stationary at the first difference, then the ARDL model is suitable.
Thus, stationarity has been examined individually, and the equations are mentioned below:
CO2 Emission
Renewable Energy Production
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Renewable Energy Consumption
d(REC,) = ay + Bt + YREC,_, + d(REC,(-1)) + €&, (5)

Economic Growth

d(EG,) = ag + Bt+ YEG,_, + d(EG,(-1))+ &, (6)
Inflation
d(INF,) = ay + Bt + YINF,_, + d(INF,(-1)) + €, (7)

The ARDL model is suitable because the ADF test exposed some constructs as
stationary at 1(0), and some variables are stationary at 1(1). In addition, ARDL is also
considered a suitable model when the authors used small samples, as in the present article,
authors have used 38 observations. Finally, the ARDL model provides the short and long-
run linkage among variables. The ARDL model equation has been given as under:

ACO2, = ay + Y6,0C02,_; + Y8,AREP,_, + Y85AREC,_, + Y6,0EG,_, + Y8AINF,_, + ¢,C02,_, +
Q2REP;_1 + @3REC;_1 + @ EG;_1 + @sINF,_1 + & (8)

4. Results and Discussions

Firstly, the current study findings have been run the correlation matrix that shows
the directional association but ignored the significance of the association. The statistics
have exposed that REP and REC have a negative association while economic growth and
inflation are positively associated with CO2 emission. Table 1 shows the correlation matrix
results of the article.

Table 1
Matrix of correlations
Variables C02 REP REC EG INF
CO02 1.000
REP -0.533 1.000
REC -0.432 0.382 1.000
EG 0.449 0.463 0.453 1.000
INF 0.398 0.292 0.653 0.622 1.000

The article results also show the ADF test for the stationarity, and the results
exposed that CO2 emission and EG are stationary at a level. At the same time, REP, RC,
and inflation are stationary at first differences. Table 2 shows the ADF results of the article.

Table 2
Unit Root Test
Augmented Dickey-Fuller Test (ADF) Level t-statistics p-values
C02 I(0) -3.928 0.012
REP I(1) -4.645 0.000
REC I(1) -5.983 0.000
EG I(0) -6.653 0.000
INF I(1) -3.873 0.015
Table 3
ARDL Bound Test
Model F- Lag Level of Bound test critical values
statistics Significance
1(0) I(1)
CO2/(REP,REC,EG,INF) 6.34 4 1% 6.73 6.99
5% 5.17 5.77
10% 4.76 4.87
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In addition, the results section also shows the ARDL bound test to examine the co-
integration that is necessary for the application of the ARDL model. The statistics exposed
that the calculated f-statistics (6.34) are larger than the critical values at a ten and five
percent significance level. Thus, the statistics revealed that co-integration exists, and the
ARDL model can be executed. Table 3 shows these findings.

The results of the ARDL model indicated that green energy has a negative linkage
with environmental degradation, and economic growth and inflation have a positive linkage
with environmental degradation in China in the short run. Table 4 shows the short-run
association among the nexus using the ARDL model.

Table 4

Short Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
D(REP) -0.653493 0.156453 -4.176929 0.0010
D(REC) -0.873625 0.145635 -5.998729 0.0000
D(EG) 1.198272 0.165442 7.242852 0.0000
D(INF) 1.456320 0.276352 5.269801 0.0000
CointEq(-1)* -1.297353 0.153421 -8.456163 0.0000
R-squared 0.543281 Mean dependent var -0.039832
Adjusted R-squared 0.539827 SD dependent var 2.234532

The results of the ARDL model also indicated that green energy has a negative
linkage with environmental degradation and economic growth, and inflation has a positive
linkage with environmental degradation in China in the long run. Table 5 shows the long-
run association among the nexus using the ARDL model.

Table 5

Long Term Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
REP -1.277353 0.329282 -3.879069 0.0012
REC -3.986532 1.058373 -3.766661 0.0015
EG 3.524272 0.757523 4.652363 0.0002
INF 2.872422 0.934627 3.073335 0.0215
C 0.972362 0.187463 5.186954 0.0000

The findings revealed that REP has a negative linkage with the CO2 emission or
environmental degradation that shows REP reduces the country's carbon emission. This
outcome is matched with Long, Naminse, Du, and Zhuang (2015), who also investigated
that the high REP is the significant element to reduce the CO2 emission in the country. In
addition, the outcomes of the present article exposed that REC also has a negative linkage
with CO2 emission and proved as the significant element to reduce environmental
degradation due to CO2 emission. This output is also similar to the results of Dogan and
Seker (2016), who also examined that the high REC is the significant element to reduce the
CO2 emission in the country. However, the current article outcomes also investigated that
economic growth has a positive linkage with the high CO2 emission in the country that
increases environmental degradation.

This finding is in line with the outcomes of Khan et al. (2018), who also investigated
that high economic growth requires high consumption of energy and fuel that create CO2
emission and affect the environment. Finally, the results of this article also examined that
inflation also has a positive linkage with environmental degradation. This output is also
supported by the outcomes of McHenry (2012), who also exposed that inflation motives the
producers to generate large-scale production to reduce their cost that increases the CO2
emission, and enhances environmental degradation.

The current article has theoretical implications in that it contributes to the literature
on green energy and environmental degradation concerning CO2 emission. In addition, the
present study has also contributed to the literature on economic growth and environmental
degradation. Moreover, it is also one of the first attempts that green energy, economic
development, and inflation have been sued to predict environmental degradation to CO2
emission and significant contribution ion the existing literature. In addition, the current
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study also has practical implications, such as the present study guides the relevant
authorities to control the environmental degradation using green energy. Moreover, the
present article also provides help to the new researchers to examine this area in the future
and guide the policymakers while establishing policies regarding green energy to control
environmental degradation.

5. Limitations and Future Directions

The current article has limitations that direct the upcoming researchers while
investigating this area. The present study has taken only two predictors, such as green
energy and economic growth, ignored the other factors, and suggested that the upcoming
studies focus on other factors that affect the environment. In addition, the current research
has taken only China under consideration and ignored other economies that also produce
high CO2 emissions and recommended that future studies include those countries in their
analysis. Finally, the current article has used the ARDL model to test the association
between the constructs and suggested that future researchers execute other statistical
techniques to examine the association among variables.
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