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ABSTRACT
Understanding the aspects of renewable energy consumption is
important because it contains low-carbon emissions, which could
significantly reduce global greenhouse gas emissions. Little
research is done on exploring the factors of renewable energy
consumption. The primary objective of this study is to examine
the impact of the green environmental policy on renewable
energy consumption in the BRICST economies over data ranging
from 1991 and 2019 by using panel quantile regression. The fixed-
effects and quantile regressions confirm the positive effects of
economic growth and non-renewable energy on renewable
energy consumption. In contrast, the consumer price index and
CO2 hurt the renewable energy consumption in the BRICST econo-
mies. The estimate of the environmental policy stringency appears
to be negative and insignificant in the fixed-effects model. On the
other side, the estimates of the environmental stringency index
appear to be positively significant from the 10th–40th quantiles
and negatively significant from 50th–90th quantiles. Robust policy
implications of our outcomes are also discussed.
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1. Introduction

Since the outset of the industrial revolution, anthropogenic activities have been on
the rise and wreaking havoc on the environment due to large-scale greenhouse gasses
(GHG) emissions. The share of carbon is more than half of the GHG emissions and
is considered a most potent threat to the environment and the existence of mankind
on the earth. CO2 causes environmental pollution and many other environmental
problems such as rising global temperatures, glacier melting, floods, droughts, and
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sea storms (Danish et al., 2018). Since the past few decades, environmental deterior-
ation in general and deteriorating air quality, in particular, has become the hot topic
for most forums at the international level and is a crucial concern for world leaders
and environmental policymakers. The first and foremost effect of environmental pol-
lution comes in the form of health concerns for the inhabitants of the earth
(Landrigan et al., 2018). The harmful effects of environmental pollution on human
health can be recognized by the fact that in 2013, 1 out of 10 or in total 5.5 million
premature deaths were connected to deteriorating air quality (World Bank, 2016).
And the same report has projected that there will be 6–9 million premature deaths
annually by the end of 2060 (World Bank, 2016). However, most of the pollution-
connected deaths, i.e., almost 92% of the deaths, are recorded in low and middle-
income nations. On the material front, the pollution-related productivity losses have
been registered as a 2% of the GDP annually in the middle and low-income countries
(Landrigan et al., 2018). On the other side, the international panel on climate change
(IPCC, 2018) highlighted the potential threats attached to the degradation of environ-
mental quality by saying that if the CO2 emissions are kept on rising at the same
pace, it may lead the world towards more severe environmental problems very soon.
Therefore, sustainable development, i.e., protecting the environment without compro-
mising on the goal of economic growth, is the most pertinent challenge faced by the
world these days (Costa-Campi et al., 2017; Landrigan et al., 2018). Consistent with
this opinion, many researchers and empirics have tried to examine the various factors
that can help to achieve sustainable development, and among them, the most promin-
ent is renewable energy consumption (Bilgili et al., 2016; Sadorsky, 2009) and more
recently environment policy stringency (Ahmed & Ahmed, 2018; Wang et al., 2020;
Wolde-Rufael & Weldemeskel, 2020).

Environmental degradation has posed severe threats for human beings. As a result,
the demand for environmental policy stringency and renewable energy projects also
increases because both renewable energy projects and the strictness in environmental-
related rules and regulations are necessary to promote environmental sustainability.
The main objective of the environment-related rules and regulations is to attain a
green environment without hampering the growth target. Therefore, the imposition
of strict rules and regulations regarding the environment and deployment of renew-
able energy plants instead of dirty energy projects have become the cornerstone of
environmental policy in many developing and emerging economies, and BRICST
(Brazil, Russia, India, China, South Africa, and Turkey) economies are no exceptions
(Pinto et al., 2018; Taylor et al., 2012). Recently, some researchers have started to
include environmental policy stringency as a potential candidate that can successfully
curb CO2 emissions, but none have particularly focused on the BRICST economies
(Ouyang et al., 2020; Mardani et al., 2019). The time has now arrived where instead
of macro-economic variables, the environmentalists and empirics should focus on the
environmental policy stringency as a potential determinant of CO2 emissions and
renewable energy (Khan et al., 2019).

Given the role of renewable energy to achieve sustainable development, the deploy-
ment of renewable energy projects has become a national agenda in many advanced
and high-income economies. Since the 1980s, due to the unstable nature of oil prices,
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many developed economies have started to rely heavily on green energy sources such
as wind, solar, biofuels, and hydel. Thus, green and renewable energy has emerged as
an alternative to traditional sources of energy, which are mainly dependent on oil
and other fossil fuels. Since the 1990s, due to the environmentally friendly nature of
renewable energies, they have also become part and parcel of action strategies world-
wide that focus on environmental degradation and climate change (Gan et al., 2007).
Given the importance of renewable energies in maintaining a cleaner and greener
environment and without compromising on economic growth targets, renewable and
clean energy has also been included in the proposed sustainable development goals of
the United Nations in 2015. On one side, a rise in the share of renewable energy in
the energy mix over the past few decades has improved energy security in many
advanced economies. On the other side, renewable energy sources have become a per-
manent part of the national efforts to achieve long term environmental sustainability
(Carley, 2009; Marques & Fuinhas, 2012). Encouraged by this growing significance,
the installment of clean energy projects has gained extraordinary growth in recent
years. A report published by the international energy agency (IEA, 2010) highlighted
that from 2000–2010, the deployment of renewable energy projects has increased by a
massive amount of 165.4%.

Against this backdrop, it is very pertinent to determine the factors that lead to the
promotion or demotion of renewable energy projects. Apart from the volatile nature
of oil prices, issues of energy security, and environmental protection, various policy
variables cause renewable energy projects to rise. For instance, providing easy access
to credit facilities for renewable energy projects, tax rebates for renewable energy sys-
tems, and the development of markets that offer certificates for renewable energy are
essential in promoting the share of renewable energy in the energy mix (Bashir et al.,
2021; Bowden & Payne, 2010). However, some policies such as environmental policy
stringency that are implemented with an aim to protect the environment may also
promote, first, renewable energy production and then its consumption.

As already discussed, some studies have recently included environmental policy
stringency into the carbon emission function of various countries; however, none of
the studies in the past have focused on whether the environmental policy stringency
will lead to an upsurge in renewable energy ventures. Because most of the environ-
ment stringency policies demand the firms and businesses to increase the use of
renewable energy in their manufacturing and managerial process (Zhang et al., 2020).
Environmental policy stringency struggles to encourage sustainable growth by con-
trolling its adverse external effects such as environmental pollution to stimulate green
invention (Zhang et al., 2020). Other policies such as environmental taxes and
increased use of renewable energy cannot provide desired results unless supported by
the imposition of stringency in environmental policy (Taylor et al., 2012). The envir-
onmental stringency index made it possible to distinguish how the target of alleviat-
ing CO2 productions, encouraging renewable energy, and preserving the justifiable
environment are being attained.

Regarding sample selection, the study has adopted BRICST economies. In 2015,
BRICS economies accounted for 41 percent share of CO2 emissions in the total com-
bustion of worldwide CO2 emissions (). Additionally, BRICS countries are a new
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emerging powerhouse of economic gravity globally. BRICS economies are although
composed of 40 percent of the world’s population but these economies share almost
21 percent GDP of the world and consume approximately 40 percent of the total
world’s energy (Zhao et al., 2021). Therefore, in this study, we have aimed to exam-
ine the role of environmental policy stringency in promoting renewable energy con-
sumption. This is the first-ever study that has tried to find the role of the
environmental stringency index in encouraging BRICST renewable energy con-
sumption. The BRICST nations are essential since they decided to manage their
environmental rules according to the Paris climate accord. They affirmed to address
the mutual challenges with partnership in the 10th Conference in Johannesburg,
South Africa, 2018.

The rest of the study is prepared in the following way. In next section, we reported
literature review. Section 3 provides data, material, and methods. In Sec. 4, we discuss
the results, and conclusion in Sec. 5.

2. Literature review

Existing industrialization processes profoundly depend upon the consumption of fos-
sil fuels because economic development is directly and indirectly linked with energy
demand. In this premise, renewable energy consumption appeared as a substitute for
fossil fuel energy sources. It is believed that the adoption of renewable energy con-
sumption sources is a real approach that can overcome the issues of environmental
degradation (Lei et al., 2021). This study is exploring the current literature regarding
environmental policy and renewable energy consumption nexus. One strand of litera-
ture is digging into the effect of environmental taxes and environmental regulations
on renewable energy. Environmental taxes are imposed to shape the patterns of
energy consumption for both economic growth and environmental sustainability
(Bashir et al., 2021). Ding et al. (2019) explored that environmental technologies and
environmental taxes reduce CO2 emissions in highly polluted countries. Carrera et al.
(2015) reveal that environmental taxes bring positive effects on the economy and
environment. Pang et al. (2019) considered environmental tax as an instrument of
energy policy and reported that environmental tax reduces CO2 emissions and enhan-
ces the efficiency of energy.

Another group of researchers argued that the exact effect of environmental policies
depends upon the structure of economic sectors. The study of Rapanos and Polemis
(2005) denoted that environmental taxes result in reducing CO2 emissions and
reported that better environmental outcomes could be obtained if different environ-
mental policies are chosen for different economies. Mardones and Baeza (2018)
reported that environmental tax of high magnitude can lower CO2 emissions in
South American economies. Allan et al. (2014) studies reported that environmental
regulations and clean energy consumption can enhance environmental sustainability
significantly. Some studies report that CO2 emissions cause a reduction in economic
development (Usman et al., 2021; Ullah et al., 2021).

In literature, a bulk of literature takes into consideration the effect of environmen-
tal policies on various aspects of renewable energy sources (Bourcet, 2020; Fotis &
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Polemis, 2018; Omri & Nguyen, 2014; Sohail et al., 2021). Regarding the role of
environmental policies in encouraging renewable energy consumption, studies provide
mixed findings, depending on the analyzed countries and period, as well as renewable
energy sources and types of environmental policies. Various researchers argued that
the implementation of clean environmental policies can promote renewable energy
consumption (Lei et al., 2021). Acemoglu et al. (2016) explored the association
between eco-friendly taxes and carbon emissions and concluded that environmental
regulations tend to mitigate CO2 emissions and upsurge the need for renewable
energy sources for a clean environment. Menz and Vachon (2006) investigated the
impact of five environmental policy instruments on wind energy in the case of 39
states of the USA. The study found that only two policy instruments report a signifi-
cant and positive impact on wind energy. Bersalli et al. (2020) study reported that
environmental taxes are proved to be insignificant in boosting investment for renew-
able energy sources in the sample of Latin American economies. Johnstone et al.
(2012) investigate the effect of several tools of environmental policy on technological
innovations and renewable energy sources. The study reported that the effectiveness
of environmental instruments depends upon the nature of renewable energy sources.
In contrast, more environmental tax-related subsidies are required to stimulate
technological innovation in the renewable energy sector.

Existing studies have focused on renewable portfolio standards and feed-in-tariffs
as determinants of environmental policy (Alizada, 2018). To the best of the authors’
knowledge, the effect of environmental policy on renewable energy consumption has
not been explored yet. Yin and Powers (2010) explored the impact of renewable port-
folio standard policy on renewable energy sector capacity for fifty states of the USA.
The findings report that the high implication of renewable portfolio standard policy
promotes renewable energy sector development. However, Ullah and Ozturk (2020)
explored the impact of renewable portfolio standard policy on the development of
renewable energy sources market. The study implies that portfolio standard policy
increases the extent of renewable energy in solar generation, electricity generation
mix, and renewable energy capacity. Jenner et al. (2013) explored the environmental
stringency policy impact on renewable energy wholesale price and cost. The findings
reveal that environmental stringency policy is effective in boosting renewable energy
capacity growth. Very little research is done on the nexus of environmental policies
and renewable energy consumption.

3. Model, methods, and data

We discuss the economic/empirical model in this section. It is worth reporting that
there exist two stances of literature about the economic/empirical model. One stance
adopts the determinants (variables) of renewable energy that have been employed in
the prior literature. While the other stance employs the neoclassical demand function,
explaining that demand for a product is the function of income and price. This study
also adopts the neoclassical demand function since it has an economic foundation.
Several studies employ the neoclassical demand function while modeling the determi-
nants of renewable energy consumption (see, for example, Dogan et al., 2021). This
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research work is performed under a theoretical framework of the green growth para-
dox, which is pioneered by Sinn (2008). The basic model is:

RENit ¼ ;0 þ ;1GDPit þ ;2 CPIit þ ;3 CO2, it þ ;4 ENEit þ ;5 ESIit þ 2it (1)

Equation (1) shows an extended neoclassical demand function that reports determi-
nants of renewable energy. Next, REN, GDP, CPI, CO2, ENE, and ESI is renewable
energy consumption, GDP per capita, consumer price index, carbon dioxide per cap-
ita, non-renewable energy consumption, and environmental stringency index, respect-
ively. Moreover, i is a cross-section (country), t is time, and 2 is the error term. Also,
;j (j¼ 0, 1, 2, 3, 4, 5) is estimator/coefficient.

It is worth mentioning that GDP, CPI, and ENE are the economic determinants,
while CO2 and ESI are the environmental determinants of renewable energy. The
expected sign of the coefficient of GDP is positive, indicating that economic growth
leads to higher renewable energy consumption (Inglesi-Lotz, 2016). However, the
expected sign of CPI and ENE is negative, highlighting that higher inflation and non-
renewable energy mitigate renewable energy use (Sadorsky, 2010). Parallel to this, the
envisaged sign for CO2 is negative, reporting that higher carbon emissions indicate
that the share of renewable energy in the energy mix has been decreasing (Dogan
et al., 2021). Finally, the predicted sign for ESI is positive, explaining that strict envir-
onmental measures propel renewable energy consumption.

In this study, we have employed two advanced estimation techniques that over-
come the autocorrelation and endogeneity problems. Both FMOLS and DOLS are
robust estimation techniques and provide efficient results in a problem of cross-
sectional dependence. The FMOLS and DOLS methods focus on mean effects, which
cannot show the heterogeneous impact of environmental policy on renewable energy
consumption across the different distributions. Therefore, along with FMOLS and
DOLS estimators, panel quantile regression with fixed effects is also applied. This
approach provides different coefficient estimates at different quantiles. Another bene-
fit is that the panel quantile approach does not follow a normal distribution in esti-
mation (Bera et al., 2016; Zhu et al., 2016).

This study explores the impact of environmental stringency policies on renewable
energy consumption in the BRICST (Brazil Russia, India, China, South Africa,
Turkey) economies by using the data over 1991–2019. Existing studies explored the
impact of CO2 emissions, oil prices, GDP per capita, CO2 emissions, and trade on
renewable energy demand (Omri & Nguyen, 2014; Bourcet, 2020). Based on standard
literature, our study also explores the importance of environmental policy on renew-
able energy consumption by controlling macroeconomic variables. The dependent
variable is renewable energy consumption (REN), measured by the share of renew-
ables in the energy mix. The key independent variable is the environmental strin-
gency index (ESI). Moreover, GDP per capita (constant 2010$), consumer price index
(CPI), and CO2 emissions per capita (metric ton per capita) are the control variables.
Additionally, all dataset is transformed into natural logarithmic form to avoid hetero-
scedasticity and to report meaningful interpretation of results. The data of environ-
mental policy stringency is taken from OECD, but remaining all variables have been
taken from World Bank.
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Additionally, we provide the Q-Q plots that depict the graphical representation for
normality of the data in Figures 1–6. In the Q-Q plot, the deviation of the blue dot-
ted line from the diagonal line shows that data do not follow the normal distribution.
It is worth reporting that all variables follow non-normal distribution in the present
study. The scrutiny for normal distribution is crucial for several reasons. For instance,
mean-based regression methodologies assume that data follow the normal distribu-
tion, and these methodologies may provide biased outcomes in the existence of non-
normal distribution. Contrary to this, quantile-based regressions provide unbiased
and robust outcomes even the data is non-normally distributed. The non-normal dis-
tribution of selected variables of this study propels us to employ a quantile-based
regression approach.

4. Empirical findings

This section reports the findings from cross-sectional dependence tests, second-gener-
ation unit root tests, second-generation co-integration test, and panel quantile regres-
sion for comprehensive and robust outcomes. We employ Pesaran cross-sectional
dependence (CD) test, Frees CD test, and Friedman CD test in this analysis. Table 1
is rejected the null hypothesis. Hence, it could be concluded that there exists CD in
our analysis. Cross-sectional dependence occurs due to unobserved shocks in renew-
able energy consumption in BRICST economies. Next, the unit root is also a critical
issue in panel data, which may cause misleading findings. In the prior literature,

Figure 1. Q-Q plot of GDP.
Source: Author’s own calculations.
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Figure 2. Q-Q plot of REN.
Source: Author’s own calculations.

Figure 3. Q-Q plot of ENE.
Source: Author’s own calculations.
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Figure 4. Q-Q plot of CPI.
Source: Author’s own calculations.

Figure 5. Q-Q plot of CO2.
Source: Author’s own calculations.
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various unit root testing approaches have been used. The null hypothesis of CIPS and
CADF test is that there exists unit root. In Table 2, we could not reject the null
hypothesis from both tests at the level. This implies that there is a unit root at the
level and series become stationary at the first difference.

Further, there are several panel co-integration tests in the previous literature.
However, these tests could be divided into first- and second-generation co-integration
tests. Like first-generation unit root tests, first-generation co-integration tests (e.g.,

Figure 6. Q-Q plot of ESI.
Source: Author’s own calculations.

Table 1. Cross-sectional dependence test.
Pesaran CD test Friedman test Frees test

REN¼ f(GDP, ENE, CPI, CO2, ESI) (10.07)��� (12.00)��� (14.02)��
Note: ���p< 0.01 and ��p< 0.05.
Source: Author’s own calculations.

Table 2. Unit root testing.
CIPS test CADF test

I(0) I(1) I(0) I(1)

CO2 �2.025 �2.889��� �2.132 �3.312���
GDP �1.925 �2.903��� �1.925 �3.775���
REN �2.021 �3.464��� �2.065 �2.633���
ENE �2.325 �3.212��� �2.454 �4.142���
ESI �0.289 �2.725��� �1.472 �3.924���
Note: ��� represents the level of sig. at 1%.
Source: Author’s own calculations.
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Pedroni test and Kao test) do not account for the issue of CD. However, the second-
generation test (e.g., Westerlund 2007, etc.) outperforms the first-generation test due
to their ability to handle the CD. Hence, we employ Westerlund (2007) test based on
its aforementioned merit. Table 3 reports the findings from Westerlund (2007) test
and this implies that there is a long-run relationship among the selected variables.

. After confirming the long-run association among variables, the next step is to cal-
culate the long-run coefficient estimates. The study explores the heterogeneous effects
of environmental policy on renewable energy consumption through the quantiles
approach. However, the study has also used DOLS and FMOLS approaches to calcu-
late the long-run coefficient estimates for making a comparison. Table 4 reports the
coefficient estimates of FMOLS and DOLS regressions. It can be seen that the results
obtained from both methodologies are consistent. It implies that GDP reports a posi-
tive impact on renewable energy consumption in models, confirming that GDP
growth promotes renewable energy consumption in BRICST economies. The findings
report that total energy consumption contributed to significantly increasing renewable
energy consumption in BRICST economies. However, CO2 reports a negative impact
on renewable energy consumption, revealing that an increase in CO2 emissions causes
a decline in renewable energy consumption. The findings display that CPI and ESI
have an insignificant effect on renewable energy consumption in BRICST economies.

Table 3. Results from Westerlund (2007) test.
Statistic Value p-value

Gt �13.01��� 0.00
Ga �6.322��� 0.00
Pt �12.83��� 0.00
Pa �14.07��� 0.00

Note: ���p< 0.01.
Source: Author’s own calculations.

Table 4. Results of FMOLS and DOLS.
FMOLS DOLS

Coef. S.E t-stat Coef. S.E t-stat

GDP 0.183��� 0.050 3.660 0.181��� 0.052 3.520
ENE 0.467��� 0.069 6.620 0.440��� 0.070 6.590
CPI 0.020 0.014 1.440 0.016 0.014 1.130
CO2 �1.279��� 0.074 17.36 �1.261��� 0.076 16.97
ESI �0.054 0.048 1.120 �0.046 0.049 0.950

Note: ���p< 0.01; ��p< 0.05; and �p< 0.1.
Source: Author’s own calculations.

Table 5. Fixed effects and quantile regression estimates.
Panel quantile regression

Fixed
effects 10th 20th 30th 40th 50th 60th 70th 80th 90th

GDP 0.18�� 0.19��� 0.18��� 0.28��� 0.23��� 0.09��� 0.04��� 0.03��� 0.04��� 0.08���
ENE 0.45��� 0.43��� 0.45��� 0.34��� 0.40��� 0.54��� 0.60��� 0.60��� 0.64��� 0.55���
CPI 0.01 0.02��� 0.02��� 0.01��� 0.00��� �0.01��� �0.01��� �0.01��� �0.01��� �0.01���
CO2 �1.28��� �1.22��� �1.24��� �1.21��� �1.20��� �1.13��� �1.12��� �1.12��� �1.25��� �1.34���
ESI �0.04 0.01��� 0.04��� 0.01��� 0.01��� �0.01��� �0.02��� �0.01��� �0.01��� �0.01���
Note: ���p< 0.01; ��p< 0.05; and �p< 0.1.
Source: Author’s own calculations.
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Finally, we present the findings from panel quantile regression coupled with the
fixed effects model, for comparison purposes. Table 5 yields the findings from the
fixed-effects model and the panel quantile regression model at 10th–90th quantile.
Regarding the findings from the fixed-effects model, the coefficient of GDP is statis-
tically significant and positive, indicating that economic growth leads to higher
renewable energy consumption in the selected countries. Next, the coefficient of ENE
is also positive, suggesting that non-renewable energy consumption compels the use
of renewable energy consumption. Further, the coefficient of CPI is insignificant,
reporting that inflation does not affect renewable energy consumption. On the con-
trary, the coefficient of CO2 emissions is negative and statistically significant, which
highlights that carbon emissions plunge the renewable energy consumption. Finally,
the coefficient of ESI is statistically insignificant, explaining that environmental strin-
gency policies do not affect renewable energy consumption.

The findings show that the coefficient of GDP is positive significant across the distri-
bution. Sadorsky (2009) reveals that an upsurge in GDP per capita brings a significant
and positive effect on renewable energy consumption. A similar finding is also reported
by Salim and Rafiq (2012). This reports that economic growth leads to higher renew-
able energy consumption. In particular, the magnitude of the coefficient of GDP is rela-
tively high at lower quantiles (i.e., 10th–40th), and it is relatively low at upper quantiles
(i.e., 50th–90th). It suggests that economic growth plays a meager role to escalate
renewable energy in countries with relatively low renewable energy consumption. On
the contrary, economic growth plays a vital role to surge renewable energy in countries
with higher rates of renewable energy consumption. These findings are somehow in
line with the conclusion of Apergis and Payne (2012). The higher economic growth
surges the income level, which, in turn, increases the preferences of individuals for a
clean environment. Hence, the use of renewable energy rises since it plunges environ-
mental degradation. Next, the coefficient of ENE is positive and statically significant at
all quantiles, reporting that non-renewable energy surges the renewable energy con-
sumption in the BRICST countries. The magnitude of ENE is relatively low at lower
quantiles (i.e., 10th–40th), and it is relatively high at higher quantiles (i.e., 50th–90th).
This implies that the use of non-renewable energy poses a relatively high impact on the
growth of renewable energy in countries with higher rates of renewable energy con-
sumption. This outcome is backed by the conclusion of Attiaoui et al. (2017). This
means that renewable energy and crude oil are complements and cannot be substituted
for consumption. It reveals that users of energy consume renewable energy and crude
oil together. The growth in non-renewable energy consumption could be the signal for
higher demand for energy consumption in the BRICST countries. To meet the higher
energy demand, renewable energy consumption increases as well.

The coefficient of CPI is positive significant at lower quantiles (i.e., 10th–40th),
nonetheless, it is negative and statistically significant for higher quantiles (i.e.,
50th–90th). This indicates that inflation leads to higher renewable energy consumption
at lower quantiles, while it discourages renewable energy consumption at higher quan-
tiles. This outcome is somehow similar to the findings of Sadorsky (2010) and Dogan
et al. (2021). Thus, at higher quantiles, there is a possibility that a decrease in purchas-
ing power (i.e., due to high CPI) restraints individuals to consume renewable energy.
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Interestingly, the coefficient of CO2 emissions is negative and statistically signifi-
cant across the distribution, reporting that high carbon emissions mitigate renewable
energy consumption. This finding is backed by the conclusion of Attiaoui et al.
(2017). Theoretical prediction implies a negative impact of environmental pressure on
renewable energy consumption (Wang et al., 2020), but CO2 emissions impedes clean
energy consumption by increasing dirty energy consumption in the case of BRICS. A
similar finding is also reported by Bourcet (2020). This also infers that BRICS econo-
mies trade-off between dirty and clean energy consumption for high economic
growth. Finally, the coefficient of ESI is positive significant at lower quantiles, whilst
it is negative significant at higher quantiles. This outcome is somehow in line with
the findings of Yang (2021), who concludes that ESI has detrimental impacts on
energy efficiency. This indicates that environmental stringency policies contribute to
higher renewable energy consumption at lower quantiles (i.e., 10th–40th), whereas
they impede the renewable energy consumption at higher quantiles (i.e., 50th–90th).
At lower quantiles, environmental stringency policies are strictly being followed, and
they are relatively austere. As a result, renewable energy consumption rises in coun-
tries with low renewable energy consumption. On the contrary, at higher quantiles
(i.e., countries with higher renewable energy consumption), environmental stringency
policies are lenient and not fully backed by the law, which, in turn, compels individu-
als to use non-renewable energy since it is relatively cheap. The findings are more
sensitive to the use of panel quantile regression. Hence, lenient environmental strin-
gency policies mitigate renewable energy consumption.

5. Conclusion and implications

Over the last few decades, anthropogenic activities have contributed a lot to environ-
mental degradation. The biggest culprit in contaminating the environment is CO2

emissions due to increased social and economic activities worldwide. Moreover, CO2

emissions are the biggest hurdle in the way of sustainable development. Therefore,
world leaders and environmental policymakers have emphasized the joint efforts to
attain a better environment alongside long-term economic growth. Several empirics
have tested various factors that can contribute to economic growth without damaging
the environment by a great deal, and they have reached a consensus that renewable
energy is the most important factor to attain sustainable development. However, the
determinants of renewable energy are still underexplored, and this study is an effort
to fill this gap in the literature.

The primary objective of this study is to investigate the impact of the environmen-
tal stringency index on renewable energy consumption in the BRICST economies
over a time data span from 1991 to 2019. Some of the studies have recently included
environmental policy stringency index in the carbon emission function of different
countries and regions; but, none have considered it a potential determinant of renew-
able energy. Our analysis is based on the fixed-effects model and quantile regression
estimation technique. The fixed and quantile regressions confirm the positive effects
of GDP and ENE on renewable energy consumption. In contrast, the CPI and CO2

hurt the renewable energy consumption in the BRICST economies. The estimate of
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the index of environmental policy stringency appears to be insignificant negative in
the fixed-effects model. On the other side, the estimates of the environmental strin-
gency index appear to be positively significant from the 10th–40th quantiles and
negatively significant from 50th–90th quantiles. From these results, we can deduce
that the environmental stringency index contributed positively to renewable energy
consumption with low consumption of renewable energy and vice versa.

The analysis provides some policy advice for concerned stakeholders. In countries
where renewable energy consumption is low, environmental policy stringency
increases the demand for renewable energy. Hence, apart from other policy variables
(e.g., credit facilities for renewable energy projects, tax rebates for installing renewable
energy plants, and removing the procedural barriers in the deployment of renewable
energy projects), policymakers should also focus on these dimension. Similarly, in the
countries where renewable energy is already on the rise, a highly stringent environ-
mental policy may negatively impact renewable energy consumption, increasing the
CO2 emissions in these countries. Therefore, the environmental stringency policy
should be used prudently and cautiously.

Our study consists of the following shortcomings/limitations. Some important varia-
bles such as financial institution, financial markets development, democratic and insti-
tutional variables are ignored in empirical analysis. These variables should be added in
future research. Future research can also observe the impact of the carbon tax, environ-
mental regulation, and environmental stringency policy on renewable energy consump-
tion. Future research can also explore the determinants of renewable energy sources for
BRICST economies and other regional groups. Similar research can also be replicated
for other regional groups, developed, and developing economies.
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