
Vol.:(0123456789)1 3

Clean Technologies and Environmental Policy 
https://doi.org/10.1007/s10098-022-02432-9

REVIEW

Do  Energy Resources matter for Growth Level? The dynamic effects 
of different strategies of renewable energy, carbon emissions 
on sustainable economic growth

Vipin Jain1 · Carlos Samuel Ramos‑Meza2 · Ejaz Aslam3 · Chanchal Chawla1 · Tabish Nawab4 · 
Malik Shahzad Shabbir5 · Ajay Bansal6

Received: 3 March 2022 / Accepted: 7 November 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022, corrected publication 2022

Abstract
This study examines the association between renewable energy strategies and carbon emissions on sustainable economic 
growth under affordable and clean energy sources to achieve sustainable development goal seven. This research provides new 
insight by exploring the nexus between environmental pollution and the creation of numerous bases of renewable energies, 
such as hydropower, wind power, biomass, geothermal, and solar photovoltaic, and economic growth epitomizing capital, 
trade openness, and government spending. Moreover, this investigation uses second-generation devices for econometric 
investigation and a heterogeneous methodology for panel data for selected Asian countries. The empirical exploration of 
long-term influences drove by the Common Correlated Effects Mean Group, close by Augmented Mean Group and Mean 
Group assessors confirm the positive and significant influence of renewable energy like hydropower, solar photovoltaic, 
wind, biomass, and geothermal on the economic growth of Asian economies. Study findings provide valuable insights for 
all stakeholders in an integrated and coherent manner.
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Introduction

The absence of a causal relationship between growth and 
energy or neutrality hypothesis stated that both energy and 
growth do not cause each other. Therefore, economic growth 
is not depressed by the policies based on conservation 
energy. The past empirical works supported the evidence of 
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the neutrality hypothesis, especially in the context of Sub-
Saharan African (low and upper-middle-income) econo-
mies. Recently, North American (high-income) countries 
and European (upper middle-income) economies also sup-
ported the absence of a causal association between energy 
and growth relationship. Huang et al. (2008) confirmed the 
evidence of the neutrality hypothesis for 73 nations using 
panel data-based dynamic estimation and found that low-
income countries could not support the causal connection 
between energy and growth.

Countries are, in fact, unable to cut environmental emis-
sions while also increasing their incomes. To put it another 
way, continued economic growth necessitates increased 
energy consumption, which results in increased carbon 
emissions (Bai et al. 2022a, b Zeng et al. 2022; Zheng et al. 
2022; Hayat et al. 2022a, b; Malik 2014; Ge 2022). Many 
agree that renewable/green energy sources will help to rebal-
ance environmental quality and economic development (Ali 
et al. 2022; Azam et al. 2021; Liang et al. 2022; Nawaz et al. 
2022a, b, c; Hayat et al. 2022a, b; and Nawaz et al. 2022a, 
b, c). Therefore, the green energy sector is now attracting 
more and more attention from governments, businesses, and 
academics in different countries and regions, which can be 
due to several factors. Lately, oil prices have been fluctuat-
ing, and energy security has been questioned (Al Rousan 
et al. 2018).

Although there is much discussion in the literature about 
the association between renewable energy sources, non-
renewable energy sources, trade openness, and economic 
growth, the findings are still inconclusive. Since the estima-
tion methods used are not based on an adequate quantitative 
system, most studies are criticized for the validity of the 
measured coefficients and elasticities. Previous studies used 
estimation techniques such as FMOLS, 2SLS, and GMM, 
which neglect cross-sectional dependence and slope hetero-
geneity, essential for unbiased and robust results. Hence, 
our research contributes to the current literature by using 
the latest panel data technique (AMG estimator) that allows 
CSD and slope heterogeneity to evaluate the heterogeneous 
effects of non-renewable sources of energy and renewable 
energy sources on the economic growth of thirteen Asian 
economies.

The rest of the paper is organized as follows: Sect. 2 
explores the literature review; Sect. 3 examines methodol-
ogy; Sect. 4 uncovers empirical findings and their discussion 
and finally Sect. 5 wrap up the conclusion.

Literature review

Numerous studies provide extensive literature on the devel-
opment of the economy and depletion of renewable sources 
of energy (Liu et al. 2021, Nguyen et al. 2020; Shabbir and 

Wisdom 2020; and Li et al. 2021; Nawaz et al. 2021e, a, b, 
c, d; Zehra et al. 2022; Shabbir and Zeb 2020). The analysis 
of Ozturk et al. (2010) discussed the conservation hypothesis 
for low-income economies and confirmed the evidence of 
the conservation hypothesis in the long run time period. The 
unidirectional causality is floating from growth to energy 
use in this conservation hypothesis. Consequently, economic 
growth cannot be depressed if the government adopts strin-
gent energy policies. This indicates that energy management 
policies are effective in the economy, and the country’s eco-
nomic growth may not be hampered. Supported the presence 
of this conservation hypothesis and explained that if there 
are changes (increase) occur in economic growth, it may 
lead the changes (increase) in the use of energy in the same 
direction.

Moreover, Huang et al. (2008) used panel techniques 
to examine the nexus between growth and energy. Moreo-
ver, Nawaz et al. (2021a; b, c, d, e), Shabbir (2020a; b), 
Ozturk (2010), and Nawaz et al. (2022a; b, c) categorized 
the energy-growth nexus into four parts that show the direc-
tion of causality between energy and growth and compre-
hensively contribute to policy making. In the Kenyan popu-
lation, it is found that the standard of living is adversely 
affected by energy poverty (Liu et al. 2022a, b, c; Shabbir 
2022; Shabbir and Zeb 2020; Nawaz et al. 2021a, b, c, d, e). 
Whereas, explored the spatio-temporal dynamics of multidi-
mensional energy poverty and identified causing and reduc-
ing factors of energy poverty in China. They used the panel 
vector autoregressive (PVAR) model and used exploratory 
spatial–temporal data analysis (ESTDA) from 2007 to 2017 
at the provincial level.

Investigated how energy poverty and economic develop-
ment are correlated in South Asian economies. They used 
Panelized Quantile Regression (PQR), Autoregressive Dis-
tributed Lag (ARDL), and Panel integration to demonstrate 
the short- and long-run associations. The estimates revealed 
the negative impact of energy poverty on the growth rate. 
Measured the energy poverty in Lao PDR and investigated 
how it affected the health status and average years of school-
ing. Bai et al. (2022a, b) describes the biogass transplanta-
tion for environment protection. Muhammad et al. (2021) 
explored the nexus between willingness to pay for renewable 
energy sources from Turkey. Mughal et al. (2022) examined 
the causal relationship among energy consumption, CO2 
emissions, and economic growth through technology inno-
vation as the moderate variable. The findings of this study 
indicate that energy consumption and economic growth have 
a positive association, while technology innovation plays an 
effective role in all the variables. Estimated that agricultural 
productivity, effective utilization of labor, and improving 
income by using different livelihood activities would cause 
compress multidimensional energy poverty. Regressed that 
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higher education in Nigeria is the strongest determinant to 
combat multidimensional energy poverty.

Methodology

Description of data

This research uses a set of panel data concerning selected 
Asian countries such as (India, China, Indonesia, Japan, 
Pakistan, Maldives, Malaysia, Philippines, Singapore, 
Thailand, Vietnam, Turkey and Taiwan) for the period 
2006–2021. The data is gathered from “Energy Information 
Administration” (EIA) and ‘World Development Indicators” 
(WDI). However, CO2 is used as a proxy for environmental 
pollution in this study. The study uses Panel data because it 
helps to observe time entities. In addition, panel data analy-
sis has empowered researchers to embrace longitudinal 
investigations in a wide diversity of fields.

Description of econometric model

The idea behind this study is derived from the functional 
version of the Cobb–Douglas (C–D) Production methodol-
ogy expanded by Shahbaz (2012), Kumar et al. (2014), and 
Shahbaz et al. (2013).

The yield per capita is presented as:

The abbreviations in (1) are as follows: yt denotes for 
GDP per capita, A for technology, and k for capital stock 
per capita. Thus:

where “A0” is the fundamental supply of knowledge, “Re” 
stands for a renewable source of energy, “Nre” means non-
renewable sources of energy, “Gov” stands for government 
expenditure, “TO” is trade openness, “t” indicates time. The 
result of converting Eq. (2) to a linear form is:

In the above Eq.  (3), “I” stands for the ith nation; 
λ signifies the constant; ∅, ρ, γ, σ, � , ϑ, α, η and θ inde-
pendently address the elasticity of factors of Renewable 
sources of energy such as solar pv ln(Re_st), hydropower 
ln(Re_ht), wind power energy ln(Re_wt), biomass ln(Re_bt), 

(1)Yt = AtK
�
t
, � > 0

(2)
Yt =

(

A0e
gTR_h�

t
Re_s

�

t Re_w
�
t
Re_g�

t
Re_b

�

tNre
�

t
Gov

�

t To
�

t CO2
�

t

)

K�
t

(3)

ln(Yti) = �it + � ln(Re_hti) + � ln
(

Re_sti
)

+ � ln
(

Re_wti

)

+ � ln
(

Re_gti
)

+ � ln
(

Re_bti
)

+ � ln
(

Nreti

)

+ � ln(Govti) + � ln(TOti)

+ � ln(CO2ti) + � ln(Kti)

geothermal ln(Re_gt) non-renewable energy ln(Nret), ln (
TOt)Tradeopenness, Government spending ln(Govt), Capital 
formation ln(Kt), environment pollution ln (CO2t) . 

Econometric approach

Exploration with panel data set investigation necessitates a 
thorough examination of the implications of specific “unob-
served common processes” or  (“factors”) on both the 
residual sides as well as among variables. To avoid biased 
and untrustworthy evaluation when the panel data set is 
heterogeneous and experiences significant cross-sectional 
dependency, we implemented second-generation techniques 
of econometrics (Breitung 2005; Liu et al. 2022a, b, c, Pesa-
ran 2004; and Phillips and Sul (2003)).

Empirical findings and discussions

We first looked into cross-sectional reliance in our statistics 
since it affects the robustness of following estimation con-
clusions if second-generational techniques are not applied. 
When cross-sectional dependence happens, we utilize sec-
ond-generational econometrics procedures to acquire accu-
rate long-run assessments.

The H0 (default hypothesis) of the homogeneous slope is 
not accepted at a 1% level of significance, implying that 
the existence of the slope heterogeneity is true (Table 2). 
Evidence from Tables 1, 2 and demonstrates that traditional 
approaches like LLC, IPS, and PP are not appropriate for this 
research due to cross-sectional dependence (Pesaran 2007). 
Accordingly, we employed Pesaran’s (2007) advanced unit 
root calculations for panel data, CADF, and CIPS.

We kept on exploring their long-run association since 
our pointers are all interrelated of orders one. We employed 
the cointegration investigation, which embraces the error 
connection paradigm by Westerlund (2007) as mentioned 
in below (Table 3).

This study carried out long-run parameter gauging based 
on the empirical findings in Table 4. Based on the results 
shown in Tables 1, 2, we adopted the AMG inspector (Eber-
hardt and Bond (2009), which generates accurate estimates, 
is unbiased, and is productive.

Table 5 illustrates that all of the AMG accessor’s coef-
ficients are strongly significant, and all of the variables 
lnRe_h, lnRe_s, lnRe_b, lnTo, lnCo2 lnK, lnRe_w, lnRe_g, 
and lnGov have a positive effect on GDP per capita (lnY), 
except non-renewable energy (lnNre) as it shows negative 
and significant impact on GDP per capita. Also, the impact 
of a 1% increase in each renewable energy type like solar 
PV, hydropower, wind, biomass, and geothermal, tends to 
a enhancement in GDP per capita by 0.39%, 0.14%, 0.12%, 
0.029, and 0.03%, percent.
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The exploration’s robustness is acknowledged by the 
CCEMG, and MG methodologies revealed in Table 5. How-
ever, Table 5 discloses that there is a feedback mechanism in 
place for renewable power use by category, Capital accumu-
lation, GDP, Government spending, and Trade Openness. It 
is observed that the results of this paper are comparable with 
many other studies, for instance; Ewing et al. (2007), Liu 
et al (2022a, b, c), Yaqoob et al (2022), Wang et al (2022), 
Wen et al (2022), Shabbir et al. (2020a, b); Arif et al. (2020), 
Cao et al (2022), Chen et al (2022), Dai et al (2022), Yikun 
et al. (2021); Jun et al. (2021); Li et al. (2021), Arasu et al. 
(2021); Muhammad et al. (2021); Khan et al. (2021); Bilgili 
et al. (2019), and Bulut and Iglesi-Lotz (2019).

Discussion and conclusions

This research investigates the causal relationship between 
numerous renewable energy sources and economic growth 
in chosen Asian nations for the period 2006–2021. We 
employed second-generation econometric procedures for 
panel data that give reliable evaluations in heterogeneous 
statistics. In the wake of identifying all I(1) elements uti-
lizing CADF and CIPS unit root exploration, we inspected 
the link in the long-run by employing the Westerlund Panel 
cointegration assessment (see: Table 5).

The empirical findings of this exploration reveal the 
positive and significant influence of renewable energy like 
hydropower, solar PV, biomass, geothermal, and wind on 
economic growth.  As a result, Asian nations will be able to 
focus on their economic progress without being concerned 
about their environmental dangers or carbon footprint. 
Additionally, the addition of renewable energy sources to 
the energy mix enables Asian nations to achieve SDGs’ 
objectives.

More specifically, the study proposes that institutional 
competence be raised across the Asian continent. Also, 
Asian countries should facilitate the effective allocation of 
capital and encourage investment in transformative tech-
nologies and in green energy, each of which contributes 

Table 1   Analysis for cross-sectional dependence

* p < 0.1, **p < 0.05, ***p < 0.01

Variables Coefficients Corr p value Abs (corr)

LnY 98.323*** 0.69 0.00 0.89
ln(Re_h) 22.762*** 0.41 0.00 0.46
ln(Re_s) 15.901*** 0.29 0.00 0.31
ln(Re_w) 14.113*** 0.38 0.00 0.45
ln(Re_g) 12.100*** 0.34 0.00 0.42
ln(Re_b) 2.901*** 0.22 0.00 0.24
ln(Nre) 26.067*** 0.49 0.00 0.63
lnGov 54.677*** 0.44 0.00 0.49
lnTO 27.133*** 0.59 0.00 0.63
LnCO2 22.873*** 0.54 0.00 0.54
LnK 47.109*** 0.57 0.00 0.68

Table 2   Analysis for heterogeneous panel

* p < 0.1, **p < 0.05, ***p < 0.01

Variables ∆adj statistics p value ∆ statistic p value

LnY 98.224*** 0.00 92.084*** 0.00
ln(Re_h) 24.167*** 0.00 20.691*** 0.00
ln(Re_s) 27.771*** 0.00 19.801*** 0.00
ln(Re_w) 25.001*** 0.00 17.819*** 0.00
ln(Re_g) 23.100*** 0.00 18.003*** 0.00
ln(Re_b) 12.000*** 0.00 9.709*** 0.00
ln(Nre) 24.053*** 0.00 25.536*** 0.00
lnGov 143.099*** 0.00 140.325*** 0.00
LnTO 110.190*** 0.00 107.316*** 0.00
LnCO2 114.120*** 0.00 109.376*** 0.00
LnK 122.100*** 0.00 120.039*** 0.00

Table 3   Outcomes of panel’s stationary properties

* p < 0.1, **p < 0.05, ***p < 0.01

Variables CIPS CADF

Level ∆ Level ∆

LnY  − 1.970  − 3.5995***  − 1.879  − 3.551***
ln(Re_h)  − 1.600  − 4.190***  − 1.603  − 4.000***
ln(Re_s)  − 1.599  − 3.777***  − 1.620  − 3.501***
ln(Re_w)  − 1.657  − 4.018***  − 1.524  − 4.000***
ln(Re_g)  − 1.590  − 3.600***  − 1.500  − 3.845***
ln(Re_b)  − 1.018  − 2.799***  − 1.010  − 2.989***
ln(Nre)  − 1.699 3.811***  − 1.700  − 3.900***
lnGov  − 1.780  − 4.535***  − 1.765  − 4.291***
LnTO  − 1.400  − 4.078***  − 1.480  − 4.580***
LnCO2  − 1.360  − 4.463***  − 1.130  − 4.190***
LnK  − 1.099  − 4.012***  − 1.578  − 4.302***

Table 4   Analysis for panel cointegration

Statistics Value p value Z value

Gτ  − 5.790*** 0.001  − 6.389
Gα  − 11.199*** 0.000  − 4.079
Pτ  − 16.819*** 0.002  − 2.002
Pα  − 9.018*** 0.000  − 1.709
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to sustainable growth. Furthermore, this study can further 
be explored by expanding the panel of countries selected 
in their research. Finally, future researchers may use cross 
sectional data to better understand the real facts and figures 
regarding selected sample.

Funding  The authors have not disclosed any funding.

Data availability  Enquiries about data availability should be directed 
to the corrsponding author only.

Declarations 

Conflict of interest  The authors have not disclosed any competing in-
terests.

References

Abbasi KR, Hussain K, Abbas J, Adedoyin FF, Shaikh PA, Yousaf H, 
Muhammad F (2021a) Analyzing the role of industrial sector’s 
electricity consumption, prices, and GDP: a modified empirical 
evidence from Pakistan. Aims Energy 9(1):29–49

Abbasi KR, Lv K, Radulescu M, Shaikh PA (2021b) Economic com-
plexity, tourism, energy prices, and environmental degradation 
in the top economic complexity countries: fresh panel evidence. 
Environ Sci Pollut Res 28(48):68717–68731

Abbasi KR, Hussain K, Haddad AM, Salman A, Ozturk I (2022a) 
The role of financial development and technological innovation 
towards sustainable development in Pakistan: fresh insights from 
consumption and territory-based emissions. Technol Forecast Soc 
Change 176:121444

Abbasi KR, Kirikkaleli D, Altuntaş M (2022b) Carbon dioxide inten-
sity of GDP and environmental degradation in an emerging coun-
try. Environ Sci Pollut Res 1–9

Ali S, Yan Q, Irfan M, Chen Z (2022) Evaluating barriers on biogas 
technology adoption in China: the moderating role of awareness 
and technology understanding. Front Environ Sci 10:887084

Al-Rousan AA, Alkheder S, Musmar SEA, Al-Dabbas MA (2018) 
Green transportation: increasing fuel consumption efficiency 
through HHO gas injection in diesel vehicles. Int J Glob Warm 
14:372–384

Arif A, Sadiq M, Shabbir MS, Yahya G, Zamir A, Bares Lopez L 
(2020) The role of globalization in financial development, trade 
openness and sustainable environmental-economic growth: evi-
dence from selected South Asian economies. J Sustain Finance 
Invest 1–18

Azam A, Rafiq M, Shafique M, Zhang H, Yuan J (2021) Analyzing 
the effect of natural gas, nuclear energy and renewable energy on 
GDP and carbon emissions: a multi-variate panel data analysis. 
Energy 219:119592

Bai H, Irfan M, Hao Y (2022a) How does industrial transfer affect envi-
ronmental quality? Evidence from China. J Asian Econ 82:101530

Bai D, Jain V, Tripathi M, Ali SA, Shabbir MS, Mohamed MA, Ramos-
Meza CS (2022b) Performance of biogas plant analysis and pol-
icy implications: evidence from the commercial sources. Energy 
Policy 169:113173

Breitung J (2005) A parametric approach to the estimation of cointegra-
tion vectors in panel data. Economet Rev 24(2):151–173

Bulut U, Inglesi-Lotz R (2019) Which type of energy drove industrial 
growth in the US from 2000 to 2018? Energy Rep 5:425–430

Cao X, Kannaiah D, Ye L, Khan J, Shabbir MS, Bilal K, Tabash MI 
(2022) Does sustainable environmental agenda matter in the era 
of globalization? The relationship among financial development, 
energy consumption, and sustainable environmental-economic 
growth. Environ Sci Pollut Res 1–11.

Chen J, Su F, Jain V, Salman A, Tabash MI, Haddad AM, Shabbir MS 
et al (2022) Does renewable energy matter to achieve sustainable 

Table 5   Empirical estimation in 
the long-run

Root Mean Squared Error is denoted as RMSE as well as I(0) stands p values for CADF assessment with 
H0: non-stationarity; RMSE signifies Root Mean Squared Error
*p < 0.1, **p < 0.05, ***p < 0.01

Regressors CCEMG estimator MGestimator AMG estimator

Coef t-stat p value Coef t-stat p value Coef t-stat p value

ln Re_h 0.146*** 9.14 0.002 0.129*** 6.08 0.002 0.140*** 8.56 0.001
ln Re_s 0.041*** 2.59 0.003 0.049*** 2.80 0.002 0.039*** 3.19 0.000
ln Re_g 0.045** 1.77 0.029 0.035** 2.08 0.032 0.03** 2.12 0.040
ln Re_b 0.021* 1.79 0.050 0.011* 2.11 0.062 0.029* 2.00 0.079
ln Re_w 0.127*** 5.61 0.001 0.128*** 6.10 0.001 0.121*** 6.10 0.002
ln Nre  − 0.139*** 8.79 0.002  − 0.141*** 7.87 0.001  − 0.131*** 7.90 0.002
ln Gov 0.108*** 5.30 0.001 0.090*** 4.90 0.008 0.091*** 4.98 0.001
ln TO 0.030** 2.20 0.031 0.040*** 2.90 0.005 0.041** 2.10 0.031
ln TO 0.026** 2.13 0.025 0.035*** 2.80 0.004 0.031** 2.45 0.021
Ln K CD-test 0.131*** 0.002 0.132*** 6.29 0.002 0.139*** 0.003

9.10 0.272 0.390 0.679 8.07 0.779
1.307 0.214

Diagnostic
RMSE 0.0187 0.0198 0.0170
I(0) [0.00] [0.00] [0.00]



	 V. Jain et al.

1 3

development goals? The impact of renewable energy strategies 
on sustainable economic growth. Front. Energy Res 10:829252

Chudik A, Pesaran MH, Tosetti E (2011) Weak and strong cross‐sec-
tion dependence and estimation of large panels

Dai Z, Sadiq M, Kannaiah D, Khan N, Shabbir MS, Bilal K, Tabash 
MI (2022) Correction to: the dynamic impacts of Financial 
Investment on environmental-health and MDR-TB diseases and 
their influence on environmental sustainability at Chinese hospi-
tals. Environ Sci Pollut Res 1

Eberhardt M, Bond S (2009) Cross-section dependence in nonstation-
ary panel models: a novel estimator

Ewing BT, Sari R, Soytas U (2007) Disaggregate energy consump-
tion and industrial output in the United States. Energy Policy 
35(2):1274–1281

Ge M, Kannaiah D, Li J, Khan N, Shabbir MS, Bilal K, Tabash MI 
(2022) Does foreign private investment affect the clean indus-
trial environment? Nexus among foreign private investment, CO2 
emissions, energy consumption, trade openness, and sustainable 
economic growth. Environ Sci Pollut Res 1–8

Hayat K, Yaqub K, Aslam MA, Shabbir MS (2022a) Impact of societal 
and economic development on academic performance: a literature 
review. iRASD J Econ 4(1):98–106

Hayat K, Hafeez M, Bilal K, Shabbir MS (2022b) Interactive effects 
of organizational structure and team work quality on project suc-
cess in project based non profit organizations. iRASD J Manag 
4(1):84–103

Huang BN, Hwang MJ, Yang CW (2008) Causal relationship between 
energy consumption and GDP growth revisited: a dynamic panel 
data approach. Ecol Econ 67:41–54

Iqbal N, Abbasi KR, Shinwari R, Guangcai W, Ahmad M, Tang K 
(2021) Does exports diversification and environmental innovation 
achieve carbon neutrality target of OECD economies? J Environ 
Manag 291:112648

Jun W, Mughal N, Zhao J, Shabbir MS, Niedbała G, Jain V, Anwar A 
(2021) Does globalization matter for environmental degradation? 
Nexus among energy consumption, economic growth, and carbon 
dioxide emission. Energy Policy 153:112230

Khan MB, Saleem H, Shabbir MS, Huobao X (2021) The effects of 
globalization, energy consumption and economic growth on car-
bon dioxide emissions in South Asian countries. Energy Environ 
0958305X20986896

Kumar RR, Stauvermann PJ, Patel A, Kumar RD (2014) Exploring 
the effects of energy consumption on output per worker: a study 
of Albania, Bulgaria, Hungary and Romania. Energy Policy 
69:575–585

Li Q, Cherian J, Shabbir MS, Sial MS, Li J, Mester I, Badulescu A 
(2021) Exploring the relationship between renewable energy 
sources and economic growth. Case SAARC Ctries Energ 
14(3):520

Liang J, Irfan M, Ikram M, Zimon D (2022) Evaluating natural 
resources volatility in an emerging economy: the influence of solar 
energy development barriers. Resour Policy 78:102858

Liu Y, Saleem S, Shabbir R, Shabbir MS, Irshad A, Khan S (2021) The 
relationship between corporate social responsibility and financial 
performance: a moderate role of fintech technology. Environ Sci 
Pollut Res 1–14

Liu C, Ni C, Sharma P, Jain V, Chawla C, Shabbir MS, Tabash MI 
(2022a) Does green environmental innovation really matter for 
carbon-free economy? Nexus among green technological innova-
tion, green international trade, and green power generation. Envi-
ron Sci Pollut Res 1–9

Liu J, Jain V, Sharma P, Ali SA, Shabbir MS, Ramos-Meza CS (2022b) 
The role of sustainable development goals to eradicate the mul-
tidimensional energy poverty and improve social Wellbeing’s. 
Energ Strat Rev 42:100885

Liu Y, Sharma P, Jain V, Shukla A, Shabbir MS, Tabash MI, Chawla C 
(2022c) The relationship among oil prices volatility, inflation rate, 
and sustainable economic growth: evidence from top oil importer 
and exporter countries. Resour Policy 77:102674

Malik SS (2014) The impact of human resource practices on employee 
perceived performance in pharmaceutical sector of Pakistan. Afr 
J Bus Manag 8(15):626–632

Mughal N, Arif A, Jain V, Chupradit S, Shabbir MS, Ramos-Meza 
CS, Zhanbayev R (2022) The role of technological innovation 
in environmental pollution, energy consumption and sustainable 
economic growth: evidence from South Asian economies. Energy 
Strat Rev 39:100745

Muhammad I, Shabbir MS, Saleem S, Bilal K, Ulucak R (2021) Nexus 
between willingness to pay for renewable energy sources: evi-
dence from Turkey. Environ Sci Pollut Res 1–15

Nawaz S, Shabbir MS, Shaheen K, Koser M (2021a) The role of human 
rights and obligations toward cross gender empowerment under 
the domain of islamic laws. iRASD J Manag 3(3):208–217

Nawaz S, Koser M, Boota A, Shabbir MS (2021b) The effects of cul-
tural limitations, constitution, feminism, sexual orientation status 
among the women in Pakistani families. Pak J Humanit Soc Sci 
9(3):526–534

Nawaz S, Koser M, Shabbir MS (2021c) The conceptual framework of 
study to analyze the status of women in Pakistani family system. 
Pakistan J Educ Res 4(4)

Nawaz S, Koser M, Bilal K, Shabbir MS, Latif R (2021d) The con-
ceptual framework of early child marriage in Pakistani society. 
PalArch’s J Archaeol Egypt/egyptol 18(09):1762–1776

Nawaz S, Shabbir MS, Bilal K, Koser M, Latif R (2021e) Does literacy 
rate decrease the sexual harassment cases in Pakistan? PalArch’s 
J Archaeol Egypt/egyptol 18(18):559–573

Nawaz S, Kiran A, Shabbir MS, Zamir A (2022a) A study to analyze 
the rights and responsibilities of husband and wife relationship in 
Pakistan. Pakistan J Multidiscip Res 3(1):139–151

Nawaz S, Kiran A, Koser M, Shabbir MS, Zamir A (2022b) The 
dynamic effect of education levels, marriage status and domes-
tic life of women in Balochistan. J Public Value Adm Insight 
5(2):455–466

Nawaz S, Kiran A, Koser M, Shabbir MS, Zamir A (2022c) The role 
of safety management to analyze the current situation of honour 
killing in Pakistan. J Public Value Adm Insight 5(2):424–439

Nguyen V, Shabbir MS, Sail MS, Thuy TH (2020) Does informal 
economy impede economic growth? Evidence from an emerging 
economy. J Sustain Finance Invest. https://​doi.​org/​10.​1080/​20430​
795.​2020.​17115​01

Ozturk I (2010) A literature survey on energy-growth nexus. Energy 
Policy 38:340–349

Ozturk I, Acaravci A (2010) The causal relationship between energy 
consumption and gdp in Albania, Bulgaria, Hungary and Roma-
nia: EVidence from ARDL bound testing approach. Appl Energy 
87:1938–1943

Pesaran MH (2007) A simple panel unit root test in the presence of 
cross-section dependence. J Appl Economet 22(2):265–312

Pesaran MH (2004) General diagnostic tests for cross section depend-
ence in panels (IZA Discussion Paper No. 1240). Institute for the 
Study of Labor (IZA)

Phillips PC, Sul D (2003) Dynamic panel estimation and homogene-
ity testing under cross section dependence. Econ J 6(1):217–259

Shabbir MS (2020) Attributes ensuring positive consumer evaluation in 
brand extension of Pakistan. Int J Asian Bus Inf Manag (IJABIM) 
11(4):71–84

Shabbir MS, Wisdom O (2020) The relationship between corporate 
social responsibility, environmental investments and financial 
performance: evidence from manufacturing companies. Environ 
Sci Pollut Res 27(32):39946–39957

https://doi.org/10.1080/20430795.2020.1711501
https://doi.org/10.1080/20430795.2020.1711501


Do  Energy Resources matter for Growth Level? The dynamic effects of different strategies of…

1 3

Shabbir MS, Zeb A (2020) Nexus and perception of customers toward 
conventional banking systems: Does the Islamic banking sys-
tem exist as a competitor? Int J Asian Bus Inf Manag (IJABIM) 
11(4):54–70

Shabbir MS, Aslam E, Irshad A, Bilal K, Aziz S, Abbasi BA, Zia S 
(2020a) Nexus between corporate social responsibility and finan-
cial and non-financial sectors’ performance: a non-linear and dis-
aggregated approach. Environ Sci Pollut Res 27(31):39164–39179

Shabbir MS, Bashir M, Abbasi HM, Yahya G, Abbasi BA (2020b). 
Effect of domestic and foreign private investment on economic 
growth of Pakistan. Transnatl Corp Rev 1–13

Shabbir MS (2022) Regulatory and supervisory regime of Islamic 
banking system in Nigeria: challenges, constraints and way for-
ward. J Islam Bank Finance 39(2)

Shahbaz M (2012) Does trade openness affect long run growth? Cointe-
gration, causality and forecast error variance decomposition tests 
for Pakistan. Econ Model 29(6):2325–2339

Shahbaz M, Khan S, Tahir MI (2013) The dynamic links between 
energy consumption, economic growth, financial development 
and trade in China: fresh evidence from multivariate framework 
analysis. Energy Econ 40:8–21

Wang G, Sadiq M, Bashir T, Jain V, Ali SA, Shabbir MS (2022) The 
dynamic association between different strategies of renewable 
energy sources and sustainable economic growth under SDGs. 
Energy Strat Rev 42:100886

Wen Y, Shabbir MS, Haseeb M, Kamal M, Anwar A, Khan MF, Malik 
S (2022) The dynamic effect of information and communication 
technology and renewable energy on CO2 emission: fresh evi-
dence from panel quantile regression. Front Environ Sci 1123

Westerlund J (2007) Error correction based panel cointegration tests. 
Oxford Bull Econ Stat 69:709–748

Yaqoob N, Jain V, Atiq Z, Sharma P, Ramos-Meza CS, Shabbir MS, 
Tabash MI (2022) The relationship between staple food crops 

consumption and its impact on total factor productivity: Does 
green economy matter? Environ Sci Pollut Res 1–10

Yikun Z, Gul A, Saleem S, Shabbir MS, Bilal K, Abbasi HM (2021) 
The relationship between renewable energy sources and sustain-
able economic growth: evidence from SAARC countries. Environ 
Sci Pollut Res 1–10

Zameer H, Wang Y, Vasbieva DG, Abbas Q (2021) Exploring a 
pathway to carbon neutrality via reinforcing environmental 
performance through green process innovation, environmental 
orientation and green competitive advantage. J Environ Manag 
296:113383

Zehra N, Umair H, Shabbir MS, Mallouli AE (2022) The role of 
Islamic banking development and its impact on financial stability: 
evidence from morocco’s financial institutions. Pakistan J Human 
Soc Sci 10(1):354–365

Zeng S, Tanveer A, Fu X, Gu Y, Irfan M (2022) Modeling the influence 
of critical factors on the adoption of green energy technologies. 
Renew Sustain Energy Rev 168:112817

Zheng L, Abbasi KR, Salem S, Irfan M, Alvarado R, Lv K (2022) How 
technological innovation and institutional quality affect sectoral 
energy consumption in Pakistan? Fresh policy insights from novel 
econometric approach. Technol Forecast Soc Chang 183:121900

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

Authors and Affiliations

Vipin Jain1 · Carlos Samuel Ramos‑Meza2 · Ejaz Aslam3 · Chanchal Chawla1 · Tabish Nawab4 · 
Malik Shahzad Shabbir5 · Ajay Bansal6

	 Vipin Jain 
	 vipin555@rediffmail.com

	 Carlos Samuel Ramos‑Meza 
	 Carlos.Ramosm@pucp.pe

	 Ejaz Aslam 
	 ejazaslam95@gmail.com

	 Chanchal Chawla 
	 cmca@tmu.ac.in

	 Tabish Nawab 
	 tabishnawaab@gmail.com

	 Ajay Bansal 
	 professorajaybansal@gmail.com

1	 Department of Management, Teerthanker Mahaveer 
University, Moradabad, Uttar Pradesh, India

2	 Research Institute (IC‑UAC), Universidad Andina Del Cusco, 
Cusco, Peru

3	 Department of Islamic Banking and Finance, Minhaj 
University, Lahore, Pakistan

4	 Department of Economics, Ibn Haldun University, Istanbul, 
Turkey

5	 Department of Management, University of Lahore, Lahore, 
Pakistan

6	 Jaipuria Institute of Management, Noida, India


	Do  Energy Resources matter for Growth Level? The dynamic effects of different strategies of renewable energy, carbon emissions on sustainable economic growth
	Abstract
	Graphical abstract

	Introduction
	Literature review
	Methodology
	Description of data
	Description of econometric model
	Econometric approach

	Empirical findings and discussions
	Discussion and conclusions
	References




