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Despite the fact that China’s economy has grown swiftly since the reform and opening up, the problem of
environmental degradation in China has become increasingly significant. Specifically, renewable energy
consumption and oil rent contribute to environmental sustainability because of their negative effects on greenhouse
gas emissions. On the contrary, economic growth and natural resources hinder environmental sustainability due to

their positive effects on greenhouse gas emissions.

greenhouse gas emissions natural resources renewable energy consumption
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| 1. Introduction

There are several solutions available to minimize greenhouse gas emissions in the face of the unsustainable
development of natural resources, energy consumption, economic growth, and greenhouse gas emissions, as
advocated by different experts. For example, Kirikkaleli and Adebayo W proposed that people could reduce
greenhouse gas emissions by discouraging the use of non-renewable energy and increasing the amount of
renewable energy. Magazzino et al. & thought that a complete transition from fossil to renewable resources could
reduce greenhouse gas emissions. Ponce and Khan B! came to the conclusion that improving energy efficiency
was a substantial and successful strategy for reducing greenhouse gas emissions. Yuping et al. ¥ discovered that
globalization had reduced greenhouse gas emissions. In fact, many academics have proposed various strategies
to limit greenhouse gas emissions R8I, Meanwhile, among the alternative solutions evaluated in the fourth
assessment report of the International Panel on Climate Change were energy conservation and efficiency, a
transition away from fossil fuels, use of new renewable energy sources, nuclear power, and carbon capture and
storage. In reality, any portfolio of mitigation alternatives for reducing greenhouse gas emissions should be
thoroughly evaluated, including their diverse mitigation potential, their contribution to sustainable development, and

all related risks and costs.

2. Auto-Regressive Distributed Lag Model for Short- and
Long-Run Analysis

The estimating results of the auto-regressive distributed lag for the short-run and long-run regressions are

presented in Table 1.
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Table 1. Results of auto-regressive distributed lag model for short and long-run analysis.

Model: log gge = f(log nr, log ec, log eg, log or)

Variable

Section model

Long-run Effect

Variable

Short-run Effect

auto-regressive distributed lag (1,0,1,0,0)

log ec ~0.292 7 Alog ec ~0.984 "
9 (-3.860) 9 (-2.820)
log e 0.458 *** Aol 0.519 **
geg (12.447) ge9 (2.544)
log or —0.142 *** ol -0.022 *
9 (-4.378) 9 (-1.817)
log nr 0.242 Alog nr 0.046
9 (5.800) 9 (2.074)
Du 0.047 * Du 0.096 *
2001 (1.938) 2001 (1.869)
C 2.057 *** ect —0.294 ***
(6.281) = (-2.899)
Diagnostic Tests F-statistic p-value
Normality test 1.438 0.401
x2serial 0.164 [81< 0.849
x2white 0.508 [19]11] 0.479
x2ramsey 2.121 [12]13] 0.154
CUSUM test Stable
CUSUM of Squares Test Stable
References

Note: T-statistics shown in parentheses; * 1% significant level; ** 5% significant level; *** 1% significant level; ect

drrdfidkkalebnDerMdeRayRuh Sad Brie e, ate fuaEN ISRk BB SIa¥ AR FRemrwWallRERRIGation
critSrRRSYABERA MeHtRES U ARSHRIRHANBASSY (AR UL RIRYIdRERISSIRRERY MR ERYKOEY S6hotes
funa%u#ﬂ-tB&?eB%ént%‘tﬂaé-optimal lag selection for diagnostic tests; unrestricted constant and no trend was

usedidy dHSTRECEOPRIRIY M CO881Rkider, N. A Machine Learning Approach on the Relationship among

Solar and Wind Energy Production, Coal Consumption, GDP, and CO2 Emissions. Renew.

For the first stage, i s faungd that the effect of renewable energy consumption on greenhouse gas emissions was
nergy %89?[ &%’? w—flg. gy P d g
negative at the 1% significant level. To put it another way, a 1% increase in renewable energy consumption results

in a 0.292% reduction in long-run greenhouse gas emissions and a 0.984% reduction in short-run greenhouse gas
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Figure 1. Diagnostic test results. (a) Plot of cumulative sum of recursive residuals; (b) Plot of cumulative sum of

squares of recursive residuals.

| 3. Conclusions

China plays a significant role in global concerns such as environmental sustainability, economic growth, and
energy consumption. Therefore, this paper uses China as a sample to investigate the effects of highlighted
variables on greenhouse gas emissions (a proxy for environmental sustainability) over the period 1971-2018.
Employing econometric techniques to perform an empirical analysis, the results reveal that there is a long-run
equilibrium relationship between highlighted variables and greenhouse gas emissions. In particular, the link
between renewable energy consumption and environmental pollution reveals that a 1% increase in renewable
energy consumption results in a 0.292% long-run decrease in greenhouse gas emissions and a 0.984% short-run
reduction in greenhouse gas emissions. On the contrary, in the long run and short run, there is a 0.458% and
0.519% rise in economic growth-induced environmental deterioration, respectively. In addition, there is a strong
positive relationship between China’s total natural resources and greenhouse gas emissions. Moreover, oil rent
appears to lessen the impact of environmental degradation in China, which is interesting. In addition, in a
robustness test that was performed by using the fully modified ordinary least squares approach and dynamic

ordinary least squares approach, the findings also support the above results.
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