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ABSTRACT
Progression towards environmental sustainability is mainly studied
from the consumption or users’ perspective and urges the gov-
ernment to create social and cultural responsiveness towards eco-
logical suitability. Also, it is pertinent that the level of compliance
towards environmental regulations is highly dependent on the
quality of socioeconomic status of the public and government
interventions in terms of annual budgetary allocations in the
respective industry or sector. Therefore, the study explores
the government’s participation through public expenditure in the
entertainment and cultural sector and socioeconomic factors in
realizing environmental sustainability in OECD countries. The data
set consists of observations from 1990 to 2019 on which the
advanced panel technique, namely; Cross Section ARDL was
applied. The results reported that both the government budget-
ary allocations in entertainment and cultural industry and socioe-
conomic status are crucial for ensuring environmental
sustainability as they assist in decreasing the level of carbon emis-
sions. Manifestly, the magnitude of the interaction term empiric-
ally proves that when both government allocations and
socioeconomic factors are integrated, the emissions mitigating
effects turn more pronounced. These results imply that the appro-
priate budgetary allocations in entertainment and cultural indus-
try promotes environmental performance channelized through
people’s welfare, awareness, and satisfaction. Along with fiscal
allocations, socioeconomic factors are imperative to maximize
positive spillovers for ecological sustainability.
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1. Introduction

Climate change has emerged as the largest challenge that is being faced by human
beings in recent times, which is not just threatening for human health and well-being
but also severely destroys their prosperity, security and natural life (Ahmed et al.,
2019c; Akbar et al., 2021; Irfan et al., 2021d). In addition to this, such climate change
also creates hurdles for humans with their accessibility to basic needs, including food,
water and land, etc. (Ahmad et al., 2021; Elavarasan et al., 2021; Irfan et al., 2021b;
Tanveer et al., 2021; Zhuang et al., 2021). The significance of this issue can be gauged
with the fact that if this problem is not addressed properly, then it can further lead
to enormous environment-oriented risks and volatilities, which can be further devas-
tating and destructing in terms of scales and magnitude (Guo et al., 2021; Irfan et al.,
2021a). Therefore, the concerns of the stakeholders and policymakers should revolve
around the strategies by which pollution alleviation are not just ensured but should
also be strategized by identifying the factors through which the continuous and
gradual elimination of greenhouse gases are guaranteed (Lingyan et al. 2021; Sun
et al., 2021).

Since the current era is said to be the time of industrialization, where economies
are not just striving to meet the demand of their local people but they struggle to
address the global demand by creating the most advanced products, offering timely
value at affordable and competitive prices (Li et al., 2021; Razzaq et al., 2021b).
However, the maximum number of solutions that are being proposed are for the
manufacturing and service providers’ concerns. For instance, by improving their level
of operational excellence through developing competitiveness capabilities (Ahmed
et al., 2019b); optimizing the productivity and resources consumption (Wang et al.,
2021); incorporating green innovations and environment-friendly technologies (He
et al., 2021; Irfan & Ahmad, 2021; Razzaq et al., 2021d); adopting the philosophies of
green supply chain management (Ahmed et al., 2019a); and transforming the con-
sumption of energy towards renewable sources (Ozturk & Acaravci, 2013), etc.
However, since all of these solutions are comparatively expense-driven and have the
least financial benefits in a shorter period, organisations try to scapegoat the sustain-
able philosophies for financial gains and profits (He et al., 2021; Sharif et al., 2019;
Sinha et al., 2020b).

It should also be noted that economies collaboratively or the international bodies
have taken specific initiatives and understandings where they are agreed to comply
with the sustainable philosophies and environmental well-being. For instance, in
1997, a protocol was agreed upon, called ‘Kyoto Protocol’ which discusses the idea of
eradicating environmental pollution (Irfan et al., 2021a; Javaid et al., 2018; Xuefeng
et al., 2021). In contrast, the vastly approved and endorsed in terms of the number of
countries which has given their consent is known as ‘Paris Agreement’, in which the
participating countries have degreed to control the level of global warming at their
end by keeping their contribution below 2 �C on yearly basis (An et al., 2021; Gao
et al., 2017). Hence, there is a need to have a collaborative approach not at the level
of organizations but also at the individuals’ and government levels. The extent of
damage to the environment and ecology is minimized and mitigated (Sharif et al.,
2021; Zhang et al., 2021).
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Here it should also be noted that individuals being the consumers and at the con-
sumption, a level can only contribute in a limited manner, whereby they can enhance
their responsible consumption by reducing the consumption of plastics (Khan et al.,
2019a); and by increasing their participation in waste management (Irfan et al.,
2021e; Razzaq et al., 2021a). Hence the major responsibility lies on the government
institutions to make the masses, and general public complies with the environment
and sustainable philosophies (Agarwal et al., 2018). Moreover, Najmi et al. (2019)
have summarized the available antecedents and determinants from the literature by
which consumer environmental and sustainable behavior can be improved. The
researchers reported three critical factors, among others, which can attain the envir-
onmental objectives. Firstly by creating the legitimate environment-oriented aware-
ness which can derive the responsible consumption and behavior, secondly by the
ascription of responsibility among consumers and thirdly by creating the knowledge
through developing the norms of the society. In all of these objectives, the role of the
government becomes crucial as the responsibility and duty of creating awareness,
knowledge and making consumers understand about their commitment is primarily
the duty of the government institutions (Ahmed et al., 2020; Irfan et al., 2020; Sarkis
et al., 2011).

Since the role of the government institutions is significant in the alleviation of pol-
lution and the purging of greenhouse gases in general and carbon emissions in par-
ticular (Goel et al., 2013; Irfan et al., 2021c; Razzaq et al., 2021c), it is wrongly
understood that the government institutions need only to make the rule and regula-
tions regarding environment protection and preservation; and forced individuals and
organizations to comply to it so that they can achieve their environmental sustainabil-
ity targets (Arminen & Menegaki, 2019). The other important element by which gov-
ernment could play their part most efficiently and productively is by the
budget allocation towards campaigns that encourage individuals to behave environ-
mentally and responsibly (Crist�obal et al., 2021). In addition to this, since the major-
ity of the burden of achieving the sustainable goals lies on the government
institutions, which is possible through the public expenditure they make in the
respective areas (Irfan et al., 2021c; Kharas & McArthur, 2019); that should necessar-
ily be in the range of 15 to 30 percent of the GDP (The Economist Intelligence
Unit, 2020).

Moreover, since private investments are major profits driven; therefore they invest
in the areas where they can reap higher profits and benefits, whereas the role of the
state is of caretaker where they need to act for the welfare, which itself is beyond the
financial gains (Crist�obal et al., 2021). Furthermore, the proper budget allocation and
the subsequent expenditure towards recreation, entertainment and culture-oriented
government spending can assist in enhancing the level of sustainability. Through this
kind of spending, the government can raise awareness among the masses regarding
sustainability, responsible consumption, and social responsibility towards health, soci-
ety, ecology, and environment. The rationality of using these phenomena can also be
gauged with the fact that in the OECD countries majority of the countries are not
efficiently managing it as shown in Figure 1. Suppose the economies are aware of the
potential benefits of utilizing this spending environmentally and sustainably. In that
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case, they could have increased the level of budget allocation over time, which is not
the case in actuality. In addition to this, Jeong et al. (2020) concluded that recreation,
entertainment and culture-oriented government spending could enhance the level of
sustainable growth in the more extended period, which justifies the potential of this
economic indicator as to the potential solution for creating awareness among the
public and for environmental sustainability.

On the other hand, the receptive quality of the masses and the general public, their
education, aptitude, norms and learned behavior, in short, the socioeconomic factors
also play a crucial role for responsible consumption and development of an economy
(Khan & Hou, 2021; Najmi et al., 2019). In other words, sustainability cannot be
expected from the people below poverty line and have no access or minimal access to
the essentials for life. Hence to respond environmentally and socially responsible, the
quality of socioeconomic factors is of crucial importance. More recently, a study was
conducted on the dataset of 30 countries who are members of ‘International Energy
Agency’. The role of socioeconomic factors was investigated as the tool to eradicate
the carbon emissions based on the dataset from 1995 to 2018. However, these factors
were reported to increase the level of carbon emissions as the economies having
higher socioeconomic factors will also have higher urbanization, larger generation of
economic activities, and a large proportion of populations.

Since recreation, entertainment and culture-oriented government spending and the
quality of socioeconomic status have the ability to predict the pollution level; there-
fore the current study is an attempt to use them as the potential solution in eradicat-
ing the consumption-based carbon emissions. Furthermore, based on the nature of
relatedness, it is also expected that their combined effect could also lead to further

Figure 1. Public expenditure in recreation, and culture industry. Data source: Authors drawing
using OECD public expenditure database.
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improvement; therefore, the current study also attempts to evaluate the interaction
effect of both of them for environmental sustainability.

Based on the discussion above, the present study intends to contribute to the lit-
erature in multiple ways. Firstly, the current research has the novelty of its kind in
which the role of public spending as the potential solution for creating awareness and
the socioeconomic status is being utilized to eradicate pollution on the economic
level. These phenomena are majorly studied on individual or organizational levels for
guiding sustainable consumption behavior and sustainable performance, respectively.
Secondly, the current study also explores the combined effect of both of these phe-
nomena as this could lead to more insights into the inter-relationships and could pre-
dict more strongly. Thirdly, the current study is based on the dataset of the 10
economics belonging to the OECD countries who have sound economic infrastruc-
ture but are not using culture and recreational spending better (refer Figure 1).
Lastly, the current study employs a recent and advanced estimation technique specif-
ically designed for panel datasets namely ‘Cross-section augmented autoregressive dis-
tributed lags test’ (discussed later in further detail), for explaining the associations
among the focused phenomena statistically.

2. Data

Since the current study intends to explore the role of public expenditure made in the
entertainment and cultural industry integrated by the quality of socioeconomic status
in excelling the environment sustainability in the geographical context of Top 10
OECD countries. Therefore, selecting appropriate proxies to measure the phenomena
above is extremely crucial as only the relevant proxies will explain the research objec-
tives. Nevertheless, the current study is based on the 30 observations each for every
country mentioned in Figure 1 from 1990 to 2019, leading to 300 observations for
every studied phenomenon. Moreover, for measuring the environment sustainability
(ES), the data for consumption-based carbon emissions measure in the metric tons
were extracted from the database of Global Carbon Atlas. Furthermore, the Public
Expenditure on recreation and culture industry (ERCI) were measured in USD
extracted from the database of OECD Statistics; Socio-Economic Status was measured
through the index removed from the database of ICRG; whereas economic growth
(GDP) was measured through the real GDP per capita in USD is also extracted from
the database of OECD Statistics. The description of the variables studied along with
their respective source is mentioned in Table 1.

3. Methodology

3.1. Slope coefficients homogeneity and Cross-Section independence test

The present study does not follow the majority of the studies is following the conven-
tional methodological style of estimations by employing regular econometric techni-
ques. Therefore, first and foremost, the assessment of ‘Slope Coefficients
Homogeneity’ (SCH) was made along with the ‘Cross-Section Independence’ (CSI).
The reason for addressing these issues includes that if they are not addressed in the
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earlier stage of the analysis, then it eventually increases the probabilities of discrepan-
cies and biases in the outcome (Li et al., 2020; Ulucak & Khan, 2020; Zhuang et al.,
2021). Hence, to assess the SCH, Baltagi and Hashem Pesaran (2007) proposed the
technique that serves the purpose, with an assumption of homogeneity in the coeffi-
cients as a crucial and important precondition with anticipation of probability of its
lacking or existence. In addition to this, to evaluate the CSI, H. M. Pesaran (2004)
proposed a technique that can absorb the possibility of shocks, either internal or
external, which is also crucial to ascertain as the world has witnessed the financial cri-
ses in 2007–2008 (Ji et al., 2021). The SCH has been described mathematically
through Eqs. (1) and (2).

~DSCH ¼ Nð Þ12 2kð Þ�1
2

1
N
~S � k

� �
(1)

~DASCH ¼ Nð Þ12 2kðT�k�1Þ
T þ 1

� ��1
2 1

N
~S � 2k

� �
(2)

Considering Eqs. (1) and (2), the change in SCH is being referred by ~DSCH ,
whereas the change in Adjusted SCH is being referred by ~DASCH:

3.2. Tests for unit root

The current study does not assess the presence of stationarity through the utilization
of techniques that belongs to the first generation, including Im, Pesaran and Shin
(IMPS) (Im et al., 2003) and Levin et al. (2002) as they fails to address the issues per-
taining to CSI. Therefore, the application of test proposed by H. M. Pesaran (2007) is
made which is denoted as ‘cross-section augment IMPS’ (CSIMPS) test. This tech-
nique is superior based on consistency, reliability and rigorousness while ascertaining
the heterogeneity in the slope’s coefficients referred to as CSI. More precisely, in this
estimation technique, the CSI has been established through the lags addition and con-
sidering the difference at the level first by the augmented and averaged cross-sections.
The CSIMPS has been described mathematically through Eq. (3).

Table 1. Variable’s description and data source.
Variable name Acronym Description Measurement Data source

Environmental
Sustainability

ES Consumption-based
carbon emissions

Metric tons
per capita

Global Carbon Atlas

Public Expenditure
on recreation and
culture industry

ERCI Public allocations to
promote
recreational
industry

Million Euros
(Converted in
USD $)

OECD Statistics

Socio-
Economic Status

SEI Cumulative Index of
Socio-
economic
conditions

Cumulative Index
(0–12, lower
to higher)

ICRG

Economic growth GDP Real Gross Product
per Capita

US Dollar OECD Statistics

Note: Data 1990–2019. Top 10 OECD countries are selected based on ERCI allocations.
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DYi, t ¼ ci þ ciYi, t�1 þ ciXt�1 þ
Xp
l¼0

cilDYt�1 þ
Xp
l¼1

cilDYi, t�1 þ eit (3)

Considering Eq. (3), DYt�1 represents the averages which are taken at the first dif-
ference whereas Yt�1 represents the lagged. The CSIMPS’s test statistic is described
as:

dCSIMPS ¼ 1
N

Xn
i¼1

CADFi (4)

Considering Eq. (4), CADF, which represents ‘cross-sectional augmented
Dickey–Fuller’ is being employed along with Eq. (3). The hypotheses statements of
this test represent non-stationarity when null hypothesis is accepted, whereas statio-
narity when the null hypothesis is rejected.

3.3. Test for panel cointegration

The relationships representing cointegration in the focused variables, in the long run,
are evaluated by applying a technique based on the framework of correction of errors
proposed by Westerlund (2007). This technique is reported to be of superior quality
when it comes to estimation while comparing the conventional test of Pedroni and
Kao (Khan et al., 2020a), whereas this also assists in ascertaining the error despite the
existence CSI and SCH. This test has been described mathematically through
Eqs. (5)–(8).

Gt ¼ 1
N

XN
i�1

�ai
SEð�aiÞ (5)

Ga ¼ 1
N

XN
i�1

�Tai
�aið1Þ (6)

PT ¼ �ai
SEð�aiÞ (7)

Pa ¼ T�a (8)

Considering Eqs. (5) and (6), these equations are have been utilized for calculating
the group’s mean statistics like Gt and Ga: In addition to this, Eqs. (7) and (8) have
been utilized for calculating the panel’s mean statistics like Pt and Pa: This test’s
hypothesis statements assume no cointegration when the null hypothesis is accepted
and cointegration when the null hypothesis is rejected.
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3.4. Cross-section augmented autoregressive distributed lags test

For the assessment of the association in both long run and short run among the
focused variables of the current study, the utilization of an advanced, recent and latest
technique, namely ‘Cross-section augmented autoregressive distributed lags test’ (CS-
ARDL), is made following the proposition of Chudik and Pesaran (2015). The reasons
for selecting this technique includes rigorousness, robustness and efficiency, which
makes this technique superior to those conventional techniques that are grounded on
the methodological frameworks of ‘common correlated effect mean group’,
‘augmented mean group’, ‘pooled mean group’, and ‘mean group’ (Li et al., 2020).
Moreover, this technique is not only immune to addressing the issue like CSI and
SCH, but also capable to address the other statistical and methodological issues like
endogeneity, absence of stationarity (also including order of integration that are
mixed) and other variances which if are un-observed and un-ascertained then it could
lead to dubious, vague and inferior outcomes (Zhuang et al., 2021). The CS-ARDL
has been described mathematically through Eq. (9).

ESit ¼ a0 þ
Xp
j¼1

kitESit�j þ
Xp
j¼0

�aitWt�j þ
X3
j¼0

Zit, t�j þ lit (9)

Considering Eq. (9), Zt ¼ DESit ,W
'
t

� �
' and Wit ¼ ERCIit , SEIit ,GDPitð Þ', whereas

the independent variables are denoted as W, which includes Public Expenditure on
recreation, and culture industry; Socio-Economic Status; Economic growth. In add-
ition to this, the validity of the outcome that whether they are reliable and robust,
the application of ‘Augmented Mean Group test’ is made based on the propositions
of Eberhardt (2012). This test has the edge over other similar tests based on ‘pooled
mean group’ and ‘mean group’ frameworks and can address those above methodo-
logical and statistical variances and biases.

The outcome generated from the application of all of the previous tests is dis-
cussed in the next section.

4. Estimations and results

Before applying any statistical test or evaluating any statistical assumptions, it is
incredibly crucial to assess the descriptive of the data. Therefore, for the said purpose,
the arithmetic means, minimum and maximum values were estimated along with the
deviation from the mean, which refers to the standard deviation and reflects the over-
all spread of the data. For ES, the arithmetic means, minimum and maximum values
were estimated as 0.657, 0.695, and 1.428, respectively, whereas the standard deviation
is 0.356. Similarly, for ERCI, the arithmetic mean, minimum and maximum value
were estimated 3.648, 3.210, and 4.965, respectively, whereas the standard deviation is
0.680. Moreover, for SEI, the arithmetic mean, minimum and maximum values were
estimated 8.550, 6.041, and 10.17, respectively, whereas the standard deviation is
0.425. Lastly, for GDP, the arithmetic mean, minimum and maximum value were
estimated 5.652, 3.710, and 8.724, respectively, whereas the standard deviation is
0.819. The estimated outcome from descriptive statistics are listed in Table 2.
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In the following step, the SCH assessment was made by applying the test proposed
by Pesaran and Yamagata (2008), which is originally based on the principles of
Swamy’s test (1970). This test is regarded as a reliable and robust test and is accord-
ingly preferred for generating rigorous results (Alam et al., 2018). The hypothesis of
this test states that SCH is present when the values are insignificant, leading to the
acceptance of null hypothesis, whereas when SCH is absent in the situation of having
values statistically significant, leading to the rejection of null hypothesis. Based on
the estimated outcome from the SCH test listed in Table 3, there is heterogeneity
of the slope as the outcome is not statistically insignificant, leading to the rejection of
the null hypothesis.

In the later stage, the assessment of CSI is made through the application of test of
which the hypothesis statements has been elaborated as acceptance of null hypothesis
is the indication of CSI. In contrast, the rejection of null hypothesis is an indication
of dependence (Pesaran, 2015). The generated outcome listed in Table 4 confirms the
dependency of cross sections across of the studied phenomena.

After the assessment of SCH and CSI, in the following step, the assessment of
issues related to unit root is done, the absence of which confirms the stationarity of
the data. By applying a cross-sectional-based test proposed by Pesaran (2007), the
results confirm the stationarity of the data at the first difference. The generated out-
come of the CIPS test listed in Table 5 demonstrates that the data is stationary at 1%
level of significance.

In the next step, the assessment of the presence of integration in a longer time is
made by the help of Westerlund (2007). As already discussed, the statistically insig-
nificant outcome means the absence of cointegration, whereas the statistically signifi-
cant outcome means the presence of cointegration. The test result listed in Table 6
confirms that the data possesses cointegration in a longer period.

After the assessment of the possibilities of inferiority in terms of biases and assur-
ing the legitimacy of the data, the application of CS-ARDL, following the proposition
of Chudik and Pesaran (2015), is made in order to explain the nature and signifi-
cance of the relationship between predictors and the criterion. Firstly, while exploring
the nature and significance of the association between ERCI and ES, a negative and
significant association at 1% level of significance b ¼ �0:105, p < 0:01ð Þ is found.

Table 2. Descriptive statistics.
Variables Obs. Mean Min. Max. Std. Dev.

ES 300 0.657 0.695 1.428 0.356
ERCI 300 3.648 3.210 4.965 0.680
SEI 300 8.550 6.041 10.17 0.425
GDP 300 5.652 3.710 8.724 0.819

Data source: Authors’ calculations.

Table 3. Results of slope homogeneity tests.
Test Model 1

Delta 12.907���
Delta adjusted 11.350���
Ho: Cross-sections are homogenous.���1% level of significance.
Data source: Authors’ calculations.
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Since the proxy used to measure the ES is the level of carbon emissions incurred due
to consumption; therefore it means that 1% escalation is ERCI can lead to the de-
escalation of carbon emissions by 10.5%, which eventually improved the level of ES.
Theoretically, the current findings support the idea of efficient allocation and reloca-
tion of ERCI for the betterment of ES and statistically justify its role in eradicating
carbon emissions and improving environmental quality. Empirically, these outcomes
support the ideology of the results reported by multiple researchers who urge to have
coercive pressures from government institutions to better environmental quality
(Agarwal et al., 2018; Ahmed et al., 2020; Sarkis et al., 2011).

Secondly, while exploring the nature and significance of the association between
SEI and ES, a negative and significant association at 5% level of signifi-
cance b ¼ �0:115, p < 0:05ð Þ is found. Since the proxy used to measure the ES is
the level of carbon emissions incurred due to consumption; therefore it means that
1% escalation is SEI can lead to the de-escalation of carbon emissions by 11.5% which
eventually improved the level of ES. These results support the idea that for the pene-
tration of the idea of environmental preservation and conservation, the masses and
the general public need to have a sufficient kind of understanding (Khan et al.,
2019a) that they comprehend the philosophy of sustainability of the environment and
practices comply with it. In order to have the least destruction to the ecology, the
perceived awareness and knowledge among the general public also need to be

Table 4. Results of cross-sectional dependence.
Variables CD-statistics p-value

ES 16.341��� 0.000
ERCI 11.890��� 0.000
SEI 10.635��� 0.000
GDP 12.431��� 0.000

Ho: Cross-sections are Independent.���1% level of significance.
Data source: Authors’ calculations.

Table 5. Results of stationary analysis.
Cross-sectionally augmented IPS [CIPS]]

Order of integration
I [0] I[I]

Variable C C&T C C&T

ES �1.980 �1.764 �3.422��� �3.435��� I [1]
ERCI �1.465 �1.647 �3.629�� �3.520��� I [1]
SEI �1.745 �1.928 �4.710��� �3.890��� I [1]
GDP �2.305 �2.327 �4.113��� �4.015��� I [1]
��� and �� show significant levels at 1% and 5% respectively.
Data source: Authors’ calculations.

Table 6. Westerlund (2007) Panel cointegration Test.
Statistics Model-4 p-value

Gt �13.520�� 0.000
Ga �8.492�� 0.000
Pt �11.747��� 0.000
Pa �12.815��� 0.000

Ho: No-cointegration exist.���, ��, � show significant levels at 1%, 5%, 10% respectively.
Data source: Authors’ calculations.
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sufficient, which will eventually be derived when they possess the sound SEI
(Khan et al., 2019b). Empirically, these outcomes support the ideology of the results
reported by multiple researchers who urge to have suffice SEI to better environment
quality (Salo et al., 2021; Zhang et al., 2015).

Thirdly and most importantly, while exploring the nature and significance of the
association between the moderating variable (interaction term of ERCI and SEI) and
ES, a negative and significant association at 5% level of signifi-
cance b ¼ �0:124, p < 0:05ð Þ is found. Since the proxy used to measure the ES is
the level of carbon emissions incurred due to consumption; therefore it means that
1% escalation in both ERCI and SEI can lead to the de-escalation of carbon emissions
by 12.4%, which eventually improved the level of ES. Precisely, despite the level of
significance that the interaction term possesses, the joint effect of both ERCI and SEI
also explains the higher level of ES. In other words, while comparing the coefficients,
it is evident that both ERCI and SEI individually have an effect comparatively lower
than the combined effect. It supports the idea of the magnitude of having the appro-
priate allocation of budget for mitigating carbon emissions.

Lastly, while exploring the nature and significance of the association between the
control variable, which is GDP and ES, a positive and significant association at 1%
level of significance b ¼ 0:857, p < 0:01ð Þ is found. Since the proxy used to measure
the ES is the level of carbon emissions incurred due to consumption; therefore it
means that 1% escalation in GDP can lead to the escalation of carbon emissions by
85.7%, which eventually deteriorate the level of ES. The current findings support the
idea that majority of the economic activities and the national production are being
made and generated at the cost of ecology and the environment. It is either because
of not getting the advanced technology for production and generation of economic
activities that are environment friendly or are they following the philosophy of sus-
tainability, which eventually increases the level of carbon emissions and worsens the
ecology, health, and well-being. Empirically these outcome supports the ideology of
the results reported by multiple researchers who identify GDP a destructive force to
the environment quality (see Awan et al., 2020; Balsalobre-Lorente et al., 2020; Khan
et al., 2020b; Razzaq et al., 2021b).

The interpretation of the outcome generated for the shorter time revealed similar
findings in terms of nature and significance while comparing it with the outcome for

Table 7. Results of CS-ARDL
Variables Coefficients t-statistics p-values

Long-run results
ERCI �0.105��� �3.240 0.000
SEI �0.115�� �2.463 0.029
ERCI*SEI �0.124�� �2.844 0.035
GDP 0.857��� 4.290 0.000
Short-run results
ECM �0.420��� �4.665 0.000
ERCI �0.041�� �2.201 0.027
SEI �0.085�� �2.140 0.038
ERCI*SEI �0.108�� 2.513 0.026
GDP 0.550��� �4.210 0.000
���, �� and � explain the level of significance at 1%, 5% and 10% respectively.
Data source: Authors’ calculations.
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the longer period. For instance, while exploring the nature and importance of the
association between ERCI and ES, a negative and significant association at 5% level
of significance b ¼ �0:041, p < 0:05ð Þ is found. Moreover, while exploring the
nature and significance of the association between SEI and ES, a negative and signifi-
cant association at 5% level of significance b ¼ �0:085, p < 0:05ð Þ is found. Most
importantly, while exploring the nature and significance of the association between
the moderating variable (interaction term of ERCI and SEI) and ES, a negative and
significant association at 5% level of significance b ¼ �0:108, p < 0:05ð Þ is found.
Lastly, while exploring the nature and significance of the association between the con-
trol variable which is GDP and ES, a positive and significant association at 1% level
of significance b ¼ 0:550, p < 0:01ð Þ is found. These findings are similar to the out-
come generated for the longer period, but the level of strength are different, which
could be due to the difference of period. The theoretical interpretation of these out-
comes is already mentioned earlier. The generated outcome of the CS-ARDL listed in
Table 7 confirms the associations in terms of different statistical magnitude and the
level of significance; however, in terms of the nature of the association, the generated
outcome is same. The outcome generated are listed in Table 7.

In the last step, the robustness of the outcome generated through the application
of CS-ARDL was assessed with the help of ‘Augmented Mean Group Test’ based on
the propositions of Eberhardt (2012). The similarity of the strength, nature and sig-
nificance of the outcome generated through AMG validate the findings generated
through the application of CS-ARDL. Precisely, the outcome of EPSI, REC and their
interaction (EPSI�REC) emerge as the favorable phenomena for eliminating the level
of carbon emissions and in sustaining ES by 12.3%, 10.7% and 12.9%, respectively.
On the other hand, the role of GDP was found to contribute to carbon emissions as
it further enhances it by 75.4%. The generated outcome of the ‘Augmented Mean
Group Test’ are listed in Table 8.

5. Conclusion and recommendations

Despite of the fact that economies collaboratively or the international bodies have
taken certain initiatives and understandings where they are agreed to comply with
sustainable philosophies and environmental well-being, Climate change remained as
the largest challenge that is being faced by human beings in recent times, which is
not just threatening for the human health and well-being but also severely destructs
their prosperity, security and natural life. Hence there is a need to have a collabora-
tive approach not at the level of organizations but also at the individuals’ and

Table 8. Robustness from AMG estimator.
Variables Coefficients t-statistics p-values

Long-run results
EPSI �0.123��� �4.217 0.000
REC �0.107�� �2.532 0.034
EPSI�REC �0.129��� �3.561 0.000
GDP 0.754��� 5.127 0.000
���, �� and � explain the level of significance at 1%, 5% and 10%.
Data source: Authors’ calculations.
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government level by which the extent of damage to the environment and ecology is
minimized and mitigated.

There are many potential solutions that are explored in the literature for counter-
ing the level of carbon emissions, however, they are majorly focused on the organiza-
tional and individuals’ level. However, the role of government which acts as the
initiating force for such pollution eradication, is least explored precisely in creating
awareness and spreading knowledge among the masses regarding sustainable and
responsible consumption and development (Iqbal et al., 2021). Therefore, this study
attempts to explore the participation from the government through public expend-
iture in entertainment and cultural industry and socioeconomic factors in realizing
environmental sustainability in OECD countries. The data set consists of observations
from 1990 to 2019 on which the advanced panel technique, namely; Cross Section
ARDL was applied.

Based on the estimations, the results revealed similar findings among the focused
variables for both the long and short run. A negative and significant association was
reported between ERCI and ES; and between SEI and ES. Most importantly, while
exploring the nature and significance of the association between the moderating vari-
able (interaction term of ERCI and SEI) and ES, the combined effect of both ERCI
and SEI also explains the higher level of ES. In other words, while comparing the
coefficients, it is evident that both ERCI and SEI individually have an effect compara-
tively lower than the combined effect.

Based on the findings, the present study offers several managerial and policy impli-
cations. First and foremost, since the current research has revealed a supporting role
of government spending for eradicating environmental pollution and improving sus-
tainability, the countries need to enhance the amount of budget allocated in the said
account. The data summarized in Figure 1 clearly shows that the countries have not
improved the budget and the amount allocated under the said head, whereas if there
is further advancement, there could be more expenditure towards sustainability.
Secondly, the efficient channelizing of the allocated budget is crucial to serving the
purpose. Here, it should be noted that allocating sufficient budget and making funds
available to be consumed could not serve the purpose. The government institutions
should devise proper strategies and accordingly strategise the expenditure to get max-
imum benefits from the expenditure. Thirdly, the government could devise marketing
campaigns to communicate sustainable philosophies to the general masses and public.
Fourthly, since the socioeconomic factors also emerge as the potential solution, there
are many ways by which an improvement can be made in the said area. These
include adding sustainable philosophies into the education and academic curriculum
of the students so that the public are being educated about responsible and sustain-
able consumption. In addition to this, there is a need to have human development
that can be done other than academic education. For that purpose, vocational and
recreational training can serve the purpose. Fifthly, there is a need to have precise
sustainable oriented laws and rules through which the regular monitoring can be
done of the routine activities of the public like visiting parks, driving pollution emit-
ting vehicles, making excessive purchases of food and other living essentials.
Furthermore, a precise way of living should be communicated to the public regarding
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social and responsible consumption, whereas taxes and penalties can also be imposed
on the violations that are being made by not following the rules and regulations.
Lastly, the government should share and increase the transparency of the data related
to the pollution and achievement of the sustainable goals in bulletins, newspapers,
and advertising campaigns in all of the communicating channels, including social and
print media, so that the public is regularly informed about how well they are pro-
gressing towards achieving the sustainable goals.

Finally, the current study also provides different avenues for future potential research
based on the limitations. Among them, the most important could be further exploring
the discussed phenomena, in precise, the proxies used in the current study so that the
literature related to sustainability can be given a new and broad dimension. In addition
to this, the model of the present study needs to be explored in other geographical con-
texts, especially in the high carbon polluting countries, so that the legitimacy of the
said phenomena can be validated through the exploration of different contexts, which
can also be helpful in further broadening the literature. Lastly, the overall trend of the
data can have various sub-components. Therefore the findings can be validated by the
techniques through which more insights from the data can be explained. Such estima-
tions can include methods based on the wavelet framework, whereas quantile-based
regressions can also explain the phenomena more appropriately.
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