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1. Introduction

There has been a significant¥ise in e security and environ-
industrialization, and
of a wide range of
and around the world, has been
anges (Saghiri et al., 2017). Native

ontributing to advancements in forest
ftural and cultural managing resources To denote the
gation that can (mainly) be traced back to indigenous
people, we’ll re\g@o it as “Indigenous generated knowledge.” The term
“European created@fiformation” is often used to refer to a variety of
different kinds of information (with the recognition that not all
non-Indigenous knowledge has a western origin). Native American and

* Corresponding author.

Natural resources influence ecosystem elements that lead t
Sustainable Development Goal (SGD,
to determine whether or not nat
emissions of glasshouse gases. U
determine the impact of economi
carbon dioxide emissions in ten

ironmental degradation. The introduction of the
ed attention o ironmental issues. As a result, this study aims
esources have a significariWrole in influencing ecological protection and
a cross-sectionglautoregressive distributed lags model, this study aims to
covery, natural urces, and renewable and non-renewable energy use on
ean countries stria, France, Hungary, Ireland, Iceland, UK, Germany,
20. These countries were selected because of their high
elasticities were estimated. According to the study, using

natural resources were also factors in each panel. These locations might benefit
renewable energy to minimize CO2 emissions and enhance educational systems to

Western researchers are encouraged to collaborate in ILSMPs, which
provides a wide range of learning and information possibilities for both
groups(Z. L. Zhang et al., 2021). KE generally has been found to increase
responsible use and natural resources management, conserve energy and
lessen environmental threats. This KE has been related to favorable
ecological outcomes(S. Y. S. E. Barykin et al., 2021). Despite the
knowledge that complicated social elements comprise related natural
and human sub-systems or kingdoms, there is undoubtedly less recog-
nized about the influence of environmental assets management-related
KE on individuals, despite the necessity of knowing the consequences
of KE on both the naturally occurring and human-related post. ILSMPs’
role in supporting Indigenous people’s access to knowledge (KE) is the
primary focus of this paper (hereafter referred to as ILSMP-facilitated
KE). Initial research on the social and economic operating of PES
schemes has centered on: I) trying to identify the optimum solution
structural and financial circumstances for their execution, Ii) charac-
terizing ecosystem benefits and assess the quality of PES projects, and
III) recognizing one’s efforts to poverty alleviation(Qiao et al., 2022).
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PES schemes may only be characterized as such if payments are paid to
environment network operators contingent on the adoption of particular
actions that are regarded favorable to the preservation of the ecological
system in the issue (Hossain et al., 2020). argues this from an environ-
mental and economic viewpoint. Environment transfers (PES) are
defined as “transactions of assets among social action, [with] the] aim
[of] providing incentives to match personal and collective property use
choices with societal purpose in the management of natural resources.
According to(S. E. S. Y. Barykin et al., 2021). They admit that socio-
economic contexts (e.g., institutional configurations based on cultural
practices) should be taken into account when implementing PES stra-
tegies while also recognizing that constraint is more of a hypothetical
goal than a characteristic that can be witnessed in most on-the-ground
conservation efforts branded as PES in Central America(Pan et al.,
2021).

Across the globe, the entire ecosystem is being used to assess the
environmental viability of a population (Lei et al., 2022).was the first
scholar to write about the carbon impact using the phrase maximum
load (Y. Wu and Zhu, 2021).coined the entire ecosystem for ease of
understanding. To put it another way, the environmental footprint is an
indicator of how much mineral wealth humans use. The environmental
imprint, as defined by, evaluates people’s stress on the planet’s
ecological assets. The fundamental sustainability principle that mate-
rials should not be included more than their potential for regeneration is
where the carbon impact starts(Y. J. Chen et al., 2021).When calculating
one’s ecological impact, one considers how many resources one con-
sumes concerning how much one produces. As a population grows, so
does its requirement for biological materials to generate the energy it
exhausts and swallow wastes, including carbon dioxide emissions
(Frederico & Garza-reyes, 2020). The biosphere measures a population’s
natural assets’ ability to produce goods and services. This means
demand for the goods and services that resources may give, such a
and vegetables, meats, woods, fisheries, and kinds of cotton, exceed
ability of the natural surroundings to replenish. Thig

an appropriate analytical tool, the entire e
research to measure air sustainability."Trada

s, and obligations
abko et al., 2019).

gtaries as a means for achieving broader
., 2020).

g some of how this research contributes: The quantity of
renewable and -renewable energy derived from natural resources
and greenhouse g&Pemissions all go hand in hand. We’re doing this
research to examine whether European countries’(Austria, France,
Hungary, Ireland, Iceland, United Kingdom, Germany, Finland, Italy,
Spain and Switzerland) carbon emissions may be reduced via the use of
natural resource rent, renewable and non-renewable energy, and eco-
nomic recovery. The analysis is carried out using the pooled mean group
(PMG) and dynamic common correlated effects (DCCE) cross-sectional
augmented autoregressive distributed lag (CS-ARDL).

The remainder of the paper is organized as follows: the next section
contains a literature review. Data and methodology are discussed in
section three. Section four is devoted to results and discussion. The last
section contains the conclusion and policy implications.

Followin
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2. Literature review

Economic complexity index and environmental, financial growth
capacity, and competence are measured by the ECI, which is also seen as
a viable pollution-reduction strategy(Kurka, 2019). By this, I mean that
any industry may create, develop, and appropriately generate items that
are timely, distinctive, difficult to copy, original, and unique as a mirror
of its progress in terms of technical developments and intervention
creativity.

Many studies on PES principles and application have mainly focused
on the rationalization for the notion and its application in practice and
efficiency(Aslam et al., 2020); however, ggical ecologists

lie distinct narratives and reactions, these many
rucial. It’s possible to ignore the societal and po-
er shortage by treating it as a natural occurrence
its assessment and representation. Reacting to need

gohasis on technical solutions, such as water supply systems or pri-
flood control, and undervalues the importance of better allo-
cation of resources, managerial staff, and democracy in this context
(Marmolejo-Saucedo, 2020). Rather than focusing just on resource
planning, we should consider how power dynamics are reflected in
humanity’s greatest creation, how solutions are conceived and executed,
and the resulting effects on society and the environment(J. Y. Chen
et al., 2021).

To understand ecological governance and management, a social-
ecological viewpoint points out that these practices are not objective
and practical endeavors that seek to achieve a ’common good, but
instead practices influenced by and reflecting the interest of those
involved(Golosnoy et al., 2019). Key issues include: Who uses the
commodities at risk, under which frameworks are they handled and
administered, how such frameworks are rationalized, what modifica-
tions do they make to social systems and geographies, and who stands to
benefit or otherwise? There are several ways in which natural capital
administration and preservation efforts may be seen as (material and
discursive) conflicts between various social actions aiming to gain
control of the resources(DILANCHIEV & TAKTAKISHVILI, 2021).

Finally, environmentalism reveals that the traits and activity of the
environment play an important influence in social interactions. PES
schemes provide for the definition and treatment of ecological systems
as marketable products, at least in theory(Burroughs and Burroughs,
2020). Theoretically, this is possible, but in reality, it ignores the fact
that not all kinds of environments give themselves to such dynamic
being applied(Podvalny et al., 2017). The *uncooperativeness’ of water
concerning privatization, as shown by, may be attributed to its physical
properties and symbolic implications. Because they are hard to prove
and quantify, ecological services pose similar challenges: A absence of
data about their functions, limits, and levels makes it challenging to
establish causation-effect links(Tiep et al., 2021). Although it’s tough to
define PES, this current debate illustrates this(Pinto et al., 2019).

Thus, an ideological ecologist’s approach to a study of PES projects
will indeed concentrate on how they portray ecologies. They are fully
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operational, how they describe preservation aims and outcomes(Chang
et al., 2022), how respect environmental providers and integrate their
involvement, and how they approach ecologic providers(Irfan et al.,
2021). When it comes to promoting economic growth, commerce is
overall a good and major factor. By generating pollutants or consuming
natural resources, the increase in trade activities may directly impact the
environment. Similarly, the contamination hypothesis suggests that
trade liberalization might result in environmental deterioration if
environmental strategies differ across nations. According to a study by
(Batool et al., 2022), international trade has substantially influenced the
ecological footprint of ASEAN nations from 1991 to 2016. Trade open-
ing may have reduced environmental deterioration over a lengthy
period in 16 EU nations, according to another research.(Ahmad et al.,
2020). According to, Portugal’s economy has benefited and suffered
from trade liberalization. That research, on the other side, did not look
at the effects of the merchandise trade on the ecosystem. The ecological
impact of international commerce has been the topic of numerous
studies, but none explored the link between goods trade and the
ecosystem.

For the first time, it is possible to estimate a person’s biodiversity and
environmental consequences by negotiating contracts with the many
mineral wealth impacted by human activity (such as fish and farm
yields), particularly with land groupings (such as fishing areas and
farms). Pakistan’s ecological impact per person protects six different
land types under these conditions. That Pakistan’s embodied energy is
dominated by carbon emissions, which make up 50percent of the entire
footprint. Carbon output outputs accounted for a larger percentage of
Russia’s carbon impact than any other land type between 1963 and 2016
(Y. Zhu et al., 2021). Nevertheless, the deciduous forest, built-up land,
fishing grounds, and grazed assessment in the same year grew by 11%,
5%, 3%, and 2%, correspondingly. Additionally, agricultural fo
emissions ranked second in Pakistan’s overall environmental ¢
2018 at 32%. A large swath of the 73percent agricultural footpri
taken up by the food (Jena et al., 2021).

Varied cultures have various perspectives on K
it may provide, according to the research on the e
Different cultures have diverse ideas about w
base and what things may go into buildin

et al., 2019). KE’s p
tellectual property o
rldwide (Fargnoli, 2020). A
on past knowledge exchange is

[ associated with natural resource devel-
on parlance, to assess the path that KE impacts life in
general in add1 o differentiating between the positive and negative
effects of KE on genous peoples(Molla et al., 2019). Research on
“wellness” is extensive, with the most important finding suggesting that
it can be quantified in various approaches using a range of measure-
ments. Objective measures (such as money and education) are often
used in studies, with some stating they are better than subjective criteria
of very well. Concrete indications, on the other hand, are generally
chosen based on practical considerations (such as data availability) and
subjective preferences. A biased decision-making procedure is involved
in the selection of objective standards(Duran-Romero et al., 2020).
Objective measures may also omit important contextual elements that
affect the connections among objective criteria and very well. Further
(Accastello et al., 2019). Thus, we concentrate on the personal ego

opment — cO
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relationships between KE, life quality, and fundamental components of
the well.

The dynamical link between trade and environmental deterioration
is a hotly debated subject, with many differing viewpoints. According to
several studies, financial progress promotes environmental degradation
by allowing smog capital and power equipment importation. Several
other academics believe that lowering investing barriers leads to envi-
ronmental degradation due to the increased company expansion and
energy requirements that financial growth engenders. There are several
techniques for advancing markets, institutions, expertise, depth, and
accessibility in the growth of financial institutions in any nation. Eco-
nomic growth relies heavily on a well-develg jal sector, which

whether or not there was
2016 for all factors. Accg

financial issues and
environmental . Walther et al., 2019),

Sustainabilit

of literature links financial advancement with
wever, there are conflicting results from research
d developed nations. For example, several empir-

jronmental quality(Yarovaya et al., 2020). Various studies have
Rat economic growth has the opposite effect, leading to
increased pollution. Some studies have shown a negligible link between
increasing financial wealth and worsening environmental conditions.
Many studies have shown that the financial sector of the United
Kingdom (UK) may assist companies in achieving economies of scale and
overcoming planning restrictions throughout the production process,
resulting in reduced carbon emissions. In fact, according to the research
findings, it might make it easier for outdated and polluting businesses to
be imported, posing a risk to environmental Sustainability. To get a clear
image of the reality, existing literature yielded confusing and contra-
dicting results, needing more research.

3. Theoretical framework, methodology and data
3.1. Theoretical framework

Natural resources, global trade, and widely dispersed energy use in
the ten European economies are examined in this research. Based on the
notion of long-run economic growth, the link between Carbon dioxide
emission, natural resources, and economic globalization is supported by
the theory of the output cycle. The ecological modernization hypothesis
was initially proposed by (Alam et al., 2019) founded on the principles
of how modern industrialized civilizations respond to environmental
problems. A limited supply of non-renewable resources exists by nature.
Still, the quick pace of production and expansion diminishes the supply
and harms the ecosystem due to poor pollution regulations. According to
the Output cycle, the ecological environment is intimately linked to
economic development and the extraction of natural resources(F. T.
Walther et al., 2019). Globalization’s “endogenous growth” hypothesis
claims that economic globalization aids nations in attaining long-term
economic development while also protecting the environment. How-
ever, excessive mining and extensive use of natural resources may
worsen environmental degradation(Umar et al., 2021). Economic
growth in the ten European countries area is heavily dependent on the
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availability of natural resources, which may reduce the consumption of
fossil fuels (Umar et al., 2021a).

Natural resource extraction processes may be impacted by economic
globalization, which is connected with the efficient transmission of
knowledge. Moreover, environmental contamination may be caused by
the multiplier impact of commerce and international investment in
unclean technologies. The export of natural resources is the primary
source of revenue for the European area, making economic globalization
essential. As a result of economic globalization, many nations are
significantly reliant on importing the gear and equipment needed for
resource extraction and other necessities from other areas of the globe to
meet global demand. Economic expansion necessitates the consumption
of resources, leading to environmental damage. Consumption and pro-
duction of resources have a negative impact on the environment and
contribute to waste. The demand for housing, transportation, and energy
may cause all rise due to urbanization, driving the use of fossil fuels and
increasing Emissions of carbon dioxide. But mass transit systems like
trains and buses may help reduce pollution levels in metropolitan areas.
We are modeling Greenhouse gasses from natural resources, economic
globalization, and differentiated energy use, as depicted in Equation (1).

CO,=f(NR,EG,RE,NRE, UR,Y) 6))

For econometric investigation, the model’s parameters are log-
transformed to smooth out the data and enhance the macroeconomic
features of the variables. Data with autocorrelation and variance ho-
mogeneity may be cleaned using the natural log transformation.
Compared to results from linear combinations, those from data algo-
rithms are more efficient and reliable (Umar et al., 2021c). The
log-linear form of increased carbon dioxide emissions is seen in Equation

(2):
nCOy;y = @y + @ InNR;; + @,InEG;, + @3InRE;, + ¢,InNRE;, + @sin
+ @elnYi; + €

2021b). Economic globalizatj

able energy degrade the
on dioxide. However, the

e danger to the environment since it leads to environ-
gn. This reasoning leads us to believe that as the
ill CO2 emissions.

is a consid
mental degra®
economy grows,

3.2. Methodology

3.2.1. Cross-sectional dependence test

(Symitsi and Chalvatzis, 2019)introduced the Lagrange devised the
CD test to quantify CD in panel data. CD inspection is essential in panel
data analysis to avoid inaccurate or biased results. The following are the
equations:

CD= TZ va ©))

i=1 j=i+l
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—1 N
Y, @

3.2.2. Slope homogeneity test

We next looked at the slope homogeneity between the cross-sections
after completing the CD test. Panel estimators may be affected by vari-
ations in slope parameters due to the differing socioeconomic dynamics
of the European nations. Slope homogeneity approach was used. The
equations for calculating the parameter estimates are as follows:

B = (N} 2K) 25 -B) )
~ 1 2k(T —k— 1,1, 1~
B =T E s ®

3.2.3. Unit root tests
After that, the varia

second generation IPS
ula for the response var-

» _ »
1+ Z PaAC A+ Z PyACA 1+ Hys
=0 =0

)

(®

anel cointegration test
cointegration was employed to study the long-term connection
between the regression models, as recommended by (T. Y. Liu and Lee,
2020). Cointegration approaches like Kao and Pedroni’s are inferior to
this one because it is impartial in the face of homogeneity and CD. This
test has two group characteristics and two-panel statistics (i.e. G, G,
and Py, P,)). This is the t - statistics calculation:
a;(L)Ay; =81 + St + i (yi—1 — ﬁ;xil—l + A (L)/v[, + e (C)]
where 61; = ai(1)@y; — aigy; + iy and G2 = — Aigy;.

Is the Johansen cointegration connection between f; and a; And is
the error correction factor in Equation. The following are the results of
the test:

1 & a
G=y ; SE(la}) (10)
G, =]lv ; % 1D
d:% 13)

3.2.5. Short-run and long-run analysis

The CS-ARDL model determines the short- and long-term linkages
between natural resources, economic globalization, differentiated en-
ergy, and carbon dioxide emissions. A vital strength of the CS-ARDL is its
ability to deal well with endogeneity, non-stationarity, and CD concerns.
For the most part, CS-ARDL looks like this.
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P ) P

AEF, =g+ Y @AEFy j+ Y @AEVi i+ 0,70+, 14)
=1 =0 =0

For all explanatory variables, AEV may be found in the cross-

sectional means. The AMG approach is used to test the robustness of

this study.

3.3. Data sources

Using data from 2000 to 2020, the top ten Asian countries with the
greatest gross domestic product (GDP) are analyzed in this study. There
are many European countries represented in this group: (Austria;
France, Hungary; Iceland; Iceland; Ireland, Germany, Finland, Italy,
Spain, and Switzerland). For the chosen period and nations, data from
the World Development Indicator (WDI) was acquired in 2021. Solar,
hydropower, biogas, and wind power are examples of renewable energy;
fundamental energy use before the oil has been distributed is an example
of non-renewable energy; and natural resources are represented by the
sum of oil, coal, and gas.

4. Results and discussion
4.1. Summary of descriptive statistics

Data points strongly support the high correlation between increases
in electricity usage and carbon dioxide emissions at a 1% significance
level. According to the experimental observations, there is a bidirec-
tional correlation between renewable energy use and carbon pollution
in the high and low tails of the quantile distributed for all nations. This
shows that solar power causes carbon emanation and, conse
renewable energy causes carbon emanation. Similarly (Shi et al.,

Table 1
Descriptive Statistics for 10 European nations (2000-202Q
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revealed that carbon dioxide emissions and sustainable energy use are
linked in a bidirectional causal manner for Thailand and Indonesia.
Table 1 shows the descriptive statistics of each of the three config-
urations identified in the research. There is proof that FDI and ECI in-
crease in nations with effective institutional strength. Rent prices for
environmental assets and sources of renewable energy will fall as public
investment rises, the opposite being true(Lea et al., 2017). Countries
with weaker institutions are predicted to have good ecological circum-
stances, while states with stronger institutions are expected to have a
worse state of the environment. There is some evidence to back up the
argument that Panels A leaves a smaller environmental footprint on the
planet and that shifting to Panels C cause gcofootprint. The

families engaged in this
annual revenue from fi

Breusch-Pagan LM

25.70* (0.00)
41.77* (0.00)
19.61* (0.00)
29.76* (0.00)
8.16* (0.00)

977.12* (0.00)
1701.39* (0.00)
853.89* (0.00)
872.05* (0.00)
463.58 * (0.00)

Sr 1. Carbon Dioxide (metric tons,

2. Total natural resources rents (% of GDP)

Country Minimum

United Kingdom 2.51786

France 0.794663

Hungry 4.496601

Ireland 1.177979

Iceland 8.607045

Austria 0.774884
Finland 3.877658
Italy 3.85852 3.277603
Spain 12.29459 10.59627
Switzerland 17.64171 14.2707
Sr $ constant)

Country Average
France 4857.185
Hungry 1524.326
Irela 3703.476 5612.118 4670.538
Icelas 3452.158 2821.326
Austria . 3221.252 3251.859
Finland 1523.625 1965.3256 1114.325
Italy 6253.252 1214.252 8255.625
Spain 2563.252 7054.221 5218.689
Switzerland 1445.636 9693.526 2352.785
United Kingdom 1124.985 2154.685 1447.627

Sr

5. Non-renewable Energy usage (kg of oil equivalent per capita)

Country Minimum Maximum
France 785.3576 3256.652
Hungry 485.5285 785.6528
Ireland 2152.652 3256.847
Iceland 785.6585 958.6325
Austria 3965.652 4521.865
Finland 525.3654 652.3256
Italy 1094.175 1691.361
Spain 1073.863 1971.593
Switzerland 3377.635 5413.348
United Kingdom 4444.969 6905.843

Minimum Maximum Average Std
1.937478 1.047273 9.707333 3.458687 2.297526
0.347244 1.727645 7.107894 3.033052 1.33566
1.224147 12.67781 34.77639 23.97565 6.337782
0.277887 2.622529 11.29534 6.688949 2.433826
0.307987 0.017885 0.085974 0.027572 0.012015
0.084982 0.757703 2.602692 1.572433 0.552017
0.645265 0.137812 0.665561 0.326367 0.134561
0.447861 0.697061 3.707723 2.085044 0.849813
1.263989 0.017425 0.099188 0.023303 0.01773
2.20705 19.87896 55.52531 37.27158 10.93698

4. Renewable energy usage (% of total energy usage)
Std Minimum Maximum Average Std
2854.652 12.6355 32.3256 21.3252 6.325852
325.362 31.6852 53.76541 44.2988 7.416547
625.726 0.5858 1.5254 0.858748 0.232565
585.326 23.6556 51.3258 41.2356 9.365214
1847.652 25.6525 41.2658 3.62525 2.326515
162.332 39.6352 48.6352 44.2536 4.252527
2523.545 15.3655 32.6525 16.3258 4.658529
1145.526 25.6848 26.3565 25.6352 1.636984
6025.365 0.625854 6.35258 1.528565 0.547452
1524.635 0.0089 0.0285 0.004521 0.006252

Average Std

1854.625 514.5783

5252.326 81.13189

36.5458 475.6173

895.3265 68.68975

665.3254 224.4931

525.7845 17.76774

1829.261 184.4571

1582.828 297.5632

4455.307 634.2519

5528.893 840.0653
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bushmeat, wild fruits, and medicinal herbs have cultural importance for
the San, notwithstanding their low financial worth (see Table 2).

It is feasible to determine whether or not there exists a long-term link
between the study variables based on the fact that the unit root analysis
showed that they are all equal to 1. Amongst academics (Ma et al.,
2013), co - integrating tests are often used in investigations. Collinearity
is the counterfactual of both of these analyses. Therefore it’s important
to remember that. According to critics, these co - integration tests pre-
sume co - integrating vectors to be homogenous over pass units. They are
thus unreliable and unresilient if there is a CSD. When CSD is present,
the (Q. Zhu and Qin, 2019) cointegration analysis removes those ob-
stacles, resulting in more accurate and efficient findings. This test in-
cludes four alternative cointegration tests, two of which evaluate the co -
integrating connection over the entire panel, and the other 2, at mini-
mum, inside a certain subgroup of the board. Because of the availability
of CSD, the European cointegration analysis is now more important than
ever before. For more accurate and consistent findings, this research
combines the Kao, Pedroni, and Westerlund co - integration (Chien et al.,
2021) test and all of the characteristics of the initial and second phases
of these tests. The co - integrating test results showed that the chosen
factors have a co - integrating connection (Table 5). Renewable energy
consumption can contribute to cleaner environments, according to a
broad range of studies, such as (W. Li et al., 2021) that claim this. Our
outcomes support this assertion and make renewable energy consump-
tion a significant aspect of ensuring that the environment is cleaner.
That’s why investment in renewable resources needs a revision of pro-
active regulation measures in keeping with the present stage of eco-
nomic growth, where expanding research and development is the main
alternative answer. Hence (S. Liu et al., 2017). If we want to lessen our
environmental impact, we need to speed up our energy transition, which
has significant policy consequences(Graham and Harvey, 2001)S

4.2. CSD and unit root test result
As shown by the environmental cost, the long-r

quality in both the short and long term. For e
results in a 0.81-percent drop in environm

gy goals still have a long way to go
haven’t met their goals.

hows that moving away from an agricultural economy
or towards an 1 rialized base, expanding goods, and increasing the
development and 8ftput of nations may pose a serious environmental
threat (Mohsin et al., 2021). findings have all been confirmed by these
new findings. As a result of this analysis, we can confidently infer that
socioeconomic intricacy has the greatest impact on deterioration in all
panels. Panel B’s carbon impact is much larger than Panel A’s due to the
greater complexity of the economy. Goods exports are more difficult and
(Igbal et al., 2021) environmentally damaging in nations with greater
macroeconomic stability than in countries with lower bank profitability.
By strengthening institutional performance at a certain threshold, gov-
ernments may reduce the negative effect of quantitative methodology on
pollution. Intellectual capital, considerable R&D expenditures, and
more ecologically responsible technology and emissions reduction

Resources Policy 79 (2022) 102948

procedures may contribute to greater financial intricacy.

However, this result differs from the Romanian case study conducted
by (Bouri et al., 2021). Over time, a one percent increase in the per-
centage of renewable energy used in overall energy consumption causes
environmental degradation by around 0.04 percent (this sign indicates
far lower environmental damage than 0.98 percent for non-renewable
energy consumption). Because the European Union is adhering to the
Climate Agreement and Paris Agreement on climate change, this in-
dicates that EU nations are meeting their energy goals. However, we
must proceed with caution since we can see that free trade and a rise in
fertility rate are both responsible for reducing the destruction of the
environment over the long term. This stud data refutes the

eastern European areas
rates. In contrast, the

not significant statistically.
the (Okushima, 2019) Panel

nse models and multiple regression to
ce of FDI, renewables utilization, industrial com-
assets, and the connection between them (systemic
vironmental assets) on the carbon impact. We may
le’s response to the invention of other research

. PVAR modeling variance decomposition breakdown evaluates the
ed percent change in one constant fluctuation by some other
variable’s shocks (Radonjic and Tominc, 2006). First, the PVAR wom-
an’s instability must be described to determine if the findings of impulse
response functions and multiple regression are resilient and accurate.
The PVAR paradigm is stable if all of its eigenvectors are inside a circle.
the eigenvectors are all located inside the process, and all herein are in
equilibrium. Table 3 shows the results of the 2nd unit root test for CIPS
and CADF. There is a non-stationary relationship between the ecological
impact, gross domestic product (GDP), value-added industry, the ex-
ports of goods, and environmental assets.

However, in both the CIPS and CADF (Cheng et al., 2020) models,
urbanization remains stable. This demonstrates that the variables in this
research are combined with static qualities, but no one variable is 2nd
conditional variance stable. Westerlund’s co-integration findings are
reported in Table 4 for both the models shown in equations (1) and (2)
(Table 4). There are four statistically meaningful findings from the four
methods used in the study: Gt (Ga), Pt (Pt), and Pa (Pa). For the 10
leading industrial nations from 1969 to 2016, this study found long-term
correlations between the carbon impact, GDP, value addition industry,
exports of goods, environmental assets, and urbanization. Production
that contributes to economic growth and the carbon impact both grow
by 0.19 and 0.22 percent, correspondingly, according to the coefficient
value of valuation production. According to this correlation, production
physically hurts our environment by expanding our ecological impact by
releasing gas, solids, and fluid waste into the atmosphere as a result of
production (see Table 7) (see Table 6).

4.3. Results of cointegration tests

The NARDL’s short- and long-term coefficients are now the focus of
this discussion. The short-term outcomes for the four regions are shown
in. Energy generated by renewable sources harms climate change in five
provinces. The usage of sustainable power in the Western provinces has
been shown to reduce pollution. Renewable energy use has different
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Table 3
Results of 2nd generation unit root test.
Test CPIS Trend CADF
Without With
Variable Without With T bar Z-t A bar P value T bar Z-t A bar P Value
LCO, —-2.75 —-2.87 -2.77 0.97 0.74 -1.73 1.37 0.81
ALCO, —6.54* —6.18* —3.51% —6.78* 0.70 —3.79* —5.71* 1.26 0.70
LGDP —0.49 -2.37 ~1.74 -0.75 0.41 -1.76 —3.77* 0.92 0.79
ALGDP —5.91* —5.96* —2.63* —3.78* 0.14 —3.77* —6.66* 1.64 0.14
LNRE -1.74 —-2.23 -1.70 —8.63* 0.58 —2.56 0.87
ANRE —5.18* 6.07* —4.72% —6.75% 0.14 —4.77* 0.15
LRE -1.68 —-2.74 -1.77 —9.77* 0.69 -1.25 0.97
ARE —5.72* —5.39* —3.60* —2.76* 0.14 —3.75* 0.19
LRENT -0.31 —-2.77 -1.70 —-1.62 0.87 —2.93 0.07
ALRENT —6.72* —6.72% —4.71% —4.74% 0.04 —4.73% 0.07
Table 4 Table 6
Results of cointegration tests. Results of PMG test.
Newey-west automatic bandwidth selection and Bartlett kernel Model 1: DV GDP
Dimensions Variable Statistical Weighted Stat Long Run Coeffici
Within (panel) \ 0.4476 (0.32) —0.0797 (0.53) Empty Cell Prob
rho 0.8496 (0.80) 0.4107 (0.65) 1.1676* 0.700
PP —1.9710*** (0.07) —4.1479* (0.00) 0'0272{:* 0.8428
ADF —1.8604** (0.05) —3.0663* (0.00) '0 1977+ 0'900
Between (group) rho 1.4336 (0.92) 70.2746* 0'7000
PP —7.0774* (0.80) e )
ADF -2 (0.
. . . 8998* (0.40) 0.4392* 0.0709
Kao Residual Cointegration test 0.0678 0.4794
ADF T-Stat Prob ;0'0 73 0'7697
—5.2708* 0.137 1'4579* 0'0702
Johansen Fisher panel cointegration test ’ :
Cointegration Trace
None 440.3* (0.00) . .
Atl 296.8* (0.00) Coefﬁctent Prob
At 2 174.9% (0.00) 0.3737* 0.001
e LNRE 1.2741% 0.002
At3 67.69* (0.00) .
At 4 57.71% (0.00) LRE —0.2922* 0.0075
' : LRENT 0.0246a 0.0286
Error correction coefficients —0.3598* 0.0042
Short-run coefficients
Table 5 D (GDP) ~0.0137 0.8854
Results of Westerlund’s cointegration test, D (LNRE) ~0.3977 0.3378
D (LRE) 0.4184 0.1907
Statics Value D (LRENT) —1.0957 0.1308
Gt —4.071 Constants —0.0519 0.1727
Ga 0.97
Pt 0.07**
Pa 0.96 Table 7
Results of DCCE test.
i, and Xinjiang, the impact Model 1: DV GDP
haanxi. In the same way, a Long Run Coefficient
i issi harlier an
negatlv.e ses CO, emissions(Charlier and Empty Cell Coefficient Prob
Kahou . L quently, more hydropower leads to
i ip, whereas less renewable energy usage LNRE 0.7540* 0.127
. . . .. LRE 3.6871%* 0.082
g ons and worsening climatic conditions. LRENT 0.1798%* 0.051
Is have a substantial role in reducing CO2 emissions in Short-run coefficients
uces. As a result, the environmental benefits of D (LNRE) 0.2771% 0.081
renewable energySgBurces may be seen in China’s post-reform era. D (LRE) 0.0779 0.587
. . . o e D(LRENT) —0.0951 0.327
Beneficial shocks in non-renewable energy usage have a significant Model 2: DV CO2
positive effect on Output in all provinces. This is an example of how Long Run Coefficient
greater reliance on fossil fuels leads to contamination of the environ- Coefficient Prob
ment. On the other side, decreases in Dioxide emissions are caused by LGDP 2.8781% 0.017
increases in energy use. As long as the coefficients are not very signifi- EEERE 0'85645797“ g'ggg
cant, pollution management w{vﬂl need a S}lstalned effort to find better LRENT 0,250+ 0.092
energy sources than what is now available (Dong et al., 2021). Short-run Coefficients
Concluded that non-renewable energy had the most negative influence D (GDP) —0.998 0.247
on environmental quality in the central, northern, and eastern regions. D ELNR)E) 0.9474 0.068
e e s . P D (LRE —0.1067 0.832
These data support their findings. Only in China’s Northern and Eastern D(LRENT) 01579 0,989

regions could alternative sources substantially impact CO2 emissions.
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Growing economic growth is also linked to increased CO5 emissions due
to increased energy use. Positive GDP coefficients point to a short-term
decline in the natural ecosystem across all regions. Negative shocks, on
the other hand, reduce CO2 emissions. Economic growth in China’s less
underdeveloped Northwest area has a major impact on CO, emissions.

4.4. Results of PMG test

A decrease in CO; emissions is also connected with positive shocks in
the transportation sector. As a result, the mobility industry’s increasing
energy use harms nature. There is a significant reduction in CO, emis-
sions across all provinces due to the positive delayed shock from
renewable energy. In contrast, the postponed variables demonstrate that
reduced renewable energy use in Gansu and Qinghai has an immediate
negative impact on the environment. Ningxia, Qinghai, and Xinjiang’s
groundwater pollution is exacerbated by the positive lagging effects of
non-renewable energy. The reduction in pollution in Gansu, Ningxia,
and Shaanxi is linked to adverse feeling shocks(Kyprianou et al., 2019).
A rise in CO, emissions accompanies Gansu, Ningxia, and Xinjiang
economic growth. On the other hand, volatility has a distinct impact on
emissions in various parts of China. As a result, Gansu, Qinghai, Ningxia,
and Shaanxi negatively influence the environment regarding packaging.
Conversely, the adverse shocks imply that Emissions of co2 in Gansu,
Qinghai, Ningxia, and Xinjiang will fall at varying degrees of importance
in the near term. The Chinese government’s intensified attempts to
minimize renewable energy contamination may be seen in this crucial
relationship between the environment and energy growth. The eco-
nomic and environmental benefits of increasing reliance on renewable
energy sources cannot be overstated. Renewable energy investments in
China account for a third of total worldwide assets, and the cougtry’s
13th development plan calls for an increase of 39 percentage p
renewable power. It is a concrete illustration of China’s govern
attempts to reduce CO5 emissions.

Pollutants in China have overtaken those in the Unj

to reduce emissions significantly. China agreed
up to 90 percent by 2040 as part of a joint di
States on global warming. Achieving
friendly growth was China’s next step &

percent more COj e
countries(Jamali et a

ronmental imp. and boost economic growth by 0.02% and 0.12%,
correspondingly, a88rding to the net negative of the ecological resource
factor. The fact that natural (X. Liu et al.,, 2021) capital richness is
negatively correlated with carbon impact shows that a larger concen-
tration of environmental assets is better for the ecosystem. While the
link between the environmental economy and financial development
supports resource poverty, an excess of ecological assets inhibits eco-
nomic growth. Financial development is affected by both the con-
sumption of natural resources and their decline, which is a double-edged
sword. An economic problem occurs when a country has excess
non-renewable environmental assets. Yet, economic growth stagnates or
even decreases when the country concentrates its output on one sector,
such as petroleum or mines, and ignores development in other important
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industries. Expansion of resource extraction causes environmental
damage such as soil pollution, droughts, species extinction; the loss of
ecosystem functioning; and global warming, all of which result from the
increased extraction of raw materials. A wide range of businesses, from
farming to mines to forests to fisheries, all rely on natural resources such
as land, river, vegetation, or soil. Results like these are similar to the
findings of(J. Li and Yan, 2020).

A one percentage increase in urbanization may boost the ecological
footprint by 1.5 percent and economic expansion by 1.4 percent. Growth
in urbanization’s carbon impact is connected to the rise in energy con-
sumption, infrastructural development, waste disposal issues, and so on,
which affects the environment (Pramborg mand for natural

of Qinghai and the surrounding provinces, this
lities such as electricity is a boon. This has led to a

is province. Gansu is one of the most significant regions in terms of
er because of its wind power-producing capability. In addi-
tion, the high altitude of this region provides a wealth of solar and wind
power. By producing clean energy and making progressive use of the
existing resources, these provinces can lessen pollution. While Shaanxi
and Ningxia have made some progress in using renewable energy, the
effect on pollution reduction is minimal, they are still trailing behind
their neighboring provinces in this area. There is still a lot of reliance on
fossil fuels in this province. Shaanxi has a lower percentage of its pop-
ulation using renewable power than other provinces (Njiru and Letema,
2018). A greater emphasis should be placed on promoting renewable
energy sources by municipalities in both provinces.

(Yang et al., 2021) Found comparable long-term correlations be-
tween China’s GDP, CO; emissions, renewable and conventional energy
output, and international trade. Several recent studies found that
although fossil fuels increase pollution, sustainable and nuclear energies
had the opposite effect. Furthermore, alternative sources have a more
significant long-term impact on reducing Carbon footprints than atomic
power. It’s interesting to note that some of these variables’ long- and
short-term relationships are pretty similar. To be more precise, the effect
of negative surprises varies dramatically across all parameters for all
provinces. Short-term shocks tend to be insignificant, but the long-term
relationship and impact are essential. Cleaner production rules and
limits need time to adapt, and results may usually be seen after a fair
amount of time. This is the economic basis for the differences(Thomson
et al., 2019).

In nations with differing degrees of financial development and eco-
nomic growth, the impact of environmental assets on the carbon foot-
prints varies and is insignificant. Renting mineral wealth has a
detrimental effect on nations in panel A’s ecological footprint. Natural
capital rent is often greater in these nations (Jiang et al., 2019), which
may enhance the quality of the environment by bolstering the sector of
renewable energy, as previously indicated. However, in Panel B nations,
resource rents pose a serious risk to the environment and have a severe
influence on the concerning environmental quality. Over-reliance on
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environmental assets diminishes biodiversity since environmental hab-
itats cannot be recovered as soon as they are used. Rent prices from
environmental assets have a detrimental effect on ecological integrity,
which may be mitigated by enhancing institutional performance (Panel
C). Reducing a country’s reliance on natural capital sales income while
increasing its capacity to oversee mineral wealth, build an effective
infrastructure, and produce a healthier environment are all benefits of
improving institutional performance. Comparable to(Swanepoel et al.,
2019), the practical impacts of natural oil revenues on air sustainability
are similar. In contrast, research has shown that mineral wealth harms
integrity(Fornell and Larcker, 1981).

Our research attempts to clarify the impact on the environmental
cost of the connection between economic intricacy and natural capital
prices. The ecological environment in all three configurations can be
improved by transferring natural capital rent to more complex and
complicated goods, which have a detrimental impact on the economy’s
complexity. Resources leases may be used to fund infrastructure up-
grades and R&D operations that are essential to the creation of cutting-
edge goods while also reducing the planet’s environmental imprint.The
GMM estimation technique is used in this work. Hence the Hansen-J test
for over-identification is used to determine the resilience and efficiency
of the PVAR models. The Hansen-J test is a specification test for
assessing when overidentifying constraints are legitimate and resilient.
The PVAR woman’s stability and validity are shown by Hansen-findings.
To put it another way, the valuation sector has an enormous influence on
our economic and economic development by creating more things and
activities for us to consume. This shows that the manufacturing industry
has a lot to offer the economy but also a lot to worry about in terms of
pollution and deterioration. Poor pollutant management and prevention
have various causes. Many small and medium-sized businesses (
fail because of a lack of skills, a lack of capital, and a lack of tel
skills. Additionally, a weak regulatory climate and a lack of mo:
and political incentives are to blame. For instance, the use of
polymers, solvents, and fossil fuel extraction in manufggéci
utes to environmental damage(Hair et al., 2017).
ergy, companies were capable of constructing larg
facilities that exacerbated ecological damag
found similar results.

A rise of one percent in merch

pollutants and destr
result in nations sp

gcdition, open markets may facilitate new
that can réduce the usage of resources such as fresh-
aoically damaging compounds in regional production
processes. As d ult, goods trade may positively impact GDP and
business output. omic growth, on the other hand, is a danger to the
sustainability of the environment. According to, as well as(Humphrey
et al., 2020)., this finding is also following previous research.

Analysis of Dioxide emissions in four regions is carried out using the
dynamic multiplication analysis. The best-fit NARDL model was used to
determine the passionate exponent. Alternative sources, GDP, non-
renewable use, and transportation all positively and negatively impact
CO2 emissions(Drescher and Janzen, 2021). The asymmetrical curve
shows differences in dynamic multipliers linked with all causal factors
(green line). Using the 95% confidence interval, the dotting trim purple
and brown lines depict the lower and higher bands. Gansu province’s
results are. The dynamic multiplier shows that alternative sources have

technolog
water and

Resources Policy 79 (2022) 102948

both a short-term and long-term impact on CO, emissions. Energy
consumption has a tremendous effect on nature in both good and
negative ways.

5. Conclusion and policy implications

According to this research, the relationship between non-renewable
and renewable energy consumption, economic recovery and carbon
dioxide emissions in 10 European nations based on their biggest GDP
from 2000 to 2020 was examined in detail. The long-term relationship
between the selected countries was validated by conducting three
different cointegration tests. The pooled me achnique was also

esources, economic
recovery, and the wable energy sources

was measured i

cent findings, there are a variety of policy recom-
ove environmental protection, authorities should,
e renewable energy sources such as wind, solar,
ass. To maintain economic development, govern-
support ecologically beneficial activities. But law-
ers should be wary of NR’s executives. NR’s participation in
advancement is best achieved by reducing devaluation and
increasing educational attainment. It’s possible that in certain Asian
countries, natural resources are seen as a deterrent to economic devel-
opment. Yet, they may be an excellent foundation for financial devel-
opment if used correctly by public authorities. Analysts remarked that
the Asian area supported trade and improvement and massive stars in
the urbanization process in the European region. They are the driving
force behind industrialization, and each nation has successfully linked
with global oil and gas organizations throughout discovery, creation,
and appropriation.

Instead of using available natural resources, horticulture, fishing, or
carbon impression but rather the outflows of CO; generated per person,
we rely on per-capita Carbon dioxide emissions. Natural quality in-
termediates may be used in the future to examine how the findings alter
depending on the distribution of information. Furthermore, we missed
out on several countries owing to a lack of knowledge. The following
analysis will look at the nations that have fallen out of favor due to a lack
of easy access to information. In addition, a polynomial or cubic capacity
might be used to examine the EKC theory to check better the relationship
between sustainable development and environmental quality in each
country and to develop more accurate laws that can lead us to improve
our environment.
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