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Introduction

Recent climate change policies have accelerated
move towards net-zero emissions and sustainable
development (Caglar et al., 2025; Liu et al., 2025;
Ren & Zhu, 2025). The complexity of modern
economic systems makes it difficult for global
policy to mitigate climate vulnerabilities such

This work is licensed under the Attribution-Noncommercial- No Derivatives 4.0 International.
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Abstract

Given sharp increase in ecological problems, focus of
environmental discussions is on carbon neutrality and
sustainable development. This study explores how
environmental taxes, investment in renewable energy, and
reliance on natural resources and sustainable technologies
affect progress of sustainable development. This research
established for OECD analysis from 1994 to 2024 by using
a novel intelligent Bayes topology based on structure
learning shows that environmental taxes, renewable
energy investment, climate mitigation technologies and
economic  progress  will  ensure  environmental
sustainability of the OECD economies. With increase of
external factors of climate change, the financial sector and
reliance on natural resources are undermining ecological
sustainability. In addition, we are conducting economic
classification on OECD dataset to identify the differences
in experience between the G7 and other OECD economies.
At the conclusion of our analysis, we put forward strong
suggestions on environmental policies that enhance
sustainability.

Keywords:

Renewable Energy Investments, Environmental
Fiscal Policies, Climate Mitigation Technologies,
Climate Change, Intelligent Bayes Topology.

growing greenhouse gas concentrations, ocean
acidification, and precipitation patterns (Li et al.,
2023; (Cai et al., 2025). Recently observed by EU
Copernicus, rising temperatures have reduced
global glacier extent to a record low (Zhang et al.,
2025; Dong & Yu, 2024; Duan, 2025). An integrated
policy framework that aligns industrial transitions
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with ecological sustainability and net-zero criteria
is needed to address these difficulties (Zhu et al.,
2024; Xu et al.,, 2025). The 1992 Rio Earth Summit,
1997 Kyoto Protocol, and 2015 Paris Climate
Agreement strive to limit global warming to 2°C
(B'arcena-Ruiz & Sagasta, 2024). The 29th
Conference of the Parties held recently in Baku,
Azerbaijan, proposed an upper limit on coal
consumption, a 1.5-degree Celsius temperature rise
limit, and a doubling of the Global Climate Fund to
strengthen emerging countries. Despite these
efforts, recent reports on global inventories
indicate  that international  environmental
cooperation is insufficient (Caglar et al., 2023).

Industrial economies such as the Organization
for Economic Cooperation and Development
(OECD) use environmental taxes to change energy
demand, environmental compliance, and
sustainable development. The 1972 United Nations
Conference on the Human Environment allowed
OECD economies to adopt the "polluter pays"
principle and required industries and industrial
units to bear external environmental costs. Hence,
the taxes levied on the environment have been very
popular (Sadiq et al., 2022). In recent decades, ETs
have become significant policy mechanisms for
green economic routes. According to the Eurostat
(Wu et al., 2024), environmental taxes account for
5.5% and 2.2% of social, government, and tax
revenues respectively, contributing to the
transition to sustainable development.
Environmental map costs and systems are
inefficient in balancing environmental and
economic prospects, and thus cannot stimulate
environmental policy thresholds (Li, 2023).

Environmental fiscal policy frameworks affect
transportation, energy, resource management, and
the macroeconomy. Environmental taxes foster a
cleaner economy and can increase public revenue
and change energy use and environmental
implications, according to Guo and Wang (Guo &
Wang, 2018). However, this method is criticised.
According to the ‘'green paradox theory,"
environmental taxes might boost energy prices to
reduce demand, especially in industrial sectors, but
they may accidentally accelerate fossil fuel
extraction if firms expect stronger controls (Zhao et
al., 2023). Wolde-Rufael and Weldemeskel (Wolde-
Rufael & Weldemeskel, (2020) argue that delays
between policy formulation and implementation

can increase resource extraction, increasing
environmental deterioration. Environmental
taxation can improve sustainability, promote

renewable energy, and internalise energy market
costs. Severe climate change could reduce GDP by
up to 30% in vulnerable nations by 2099, although
greenhouse gas emission reduction initiatives could
lower world GDP by just 1% (Newell et al., 2021).

To achieve global sustainable development
goals and long-term ecological transformation, an
integrated, forward-looking approach is needed
(Yan et al., 2025; Li et al,, 2024; Yang et al., 2024).
Despite advances in alternative energy, natural
resources still supply most of the world's energy,
contributing to atmospheric emissions. These
resources provide the ingredients needed for
industrial and manufacturing growth,
underpinning contemporary economic models.
Natural resource endowments are essential to
plant, animal, and human survival, demonstrating
how resource efficiency is essential to ecological
sustainability (Bashir et al., 2025).

Therefore, investment is needed in renewable
energy, technological infrastructure, and strict
environmental regulations in order to strike a
balance between net-zero targets and economic
sustainability. The efficiency of renewable energy
sources such as wind power, solar power, hydrogen,
and biofuels enables governments of various
countries to formulate alternative plans for fossil
fuels. Theoretical research indicates that
investment in renewable energy reduces
atmospheric emissions (Golpira et al., 2023). A
strong climate mitigation infrastructure is essential
for tackling ecological issues, promoting
sustainable economic growth, and freeing
industrialisation from finite natural and fossil
resources (Balsalobre-Lorente & Shah, 2024; Caglar
et al., 2024; Kartal et al., 2024). A net-zero carbon
transition requires incorporating environmental
technologies into industrial and manufacturing
processes.

This study examines OECD economies, which
are among the world's most industrialised and
wealthy. So, their aggressive industrial practices
have led to resource consumption, biodiversity loss,
and climate change, threatening the long-term
feasibility of the environment. Despite having only
17% of the global population, member countries of

Vol. X, No. IV (Fall 2025)
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the Organization for Economic Cooperation and
Development (OECD) accounted for 40% of
emissions in 2021. They emitted 9.6 metric tonnes
per person, more than double the global average of
4.7 (World Bank, 2024). Only 9% of the 350 million
tonnes of plastic waste created annually in these
nations is recycled, and air pollution kills 500,000
people prematurely.

This study explores how to address climate
change in advanced industrialized economies
through environmental taxes, investment in
renewable energy, natural resource indices,
technologies for mitigating climate change,
economic growth, and the development of financial
markets. The report —makes  significant
contributions to the environmental policymaking
gaps. First, it acknowledges that environmental and
global warming issues persist despite international
policy initiatives, requiring a deeper look at how
policy interacts with natural resource management
and decarbonisation to find the core reasons of
environmental deterioration. Second, the study
uses a novel, multi-dimensional climate change
measure that includes carbon emissions, intensity,
and footprint to better understand environmental
deterioration. Thirdly, the Environment Agency is
using an environmental tax and a climate change
mitigation technical indicator to assess how
institutions and policy initiatives impact the
Sustainable Development Goals. Fourth, utilize
changes in financial markets and investment in
renewable energy to analyze how financial and
energy reforms affect long-term ecological
sustainability with an advanced Bayes topology
approach. Research by the Organization for
Economic Cooperation and Development (OECD),
the Group of Seven (G7), and non-OECD
economies shows that environmental fiscal policies,
investment in renewable energy, and climate
change mitigation technologies support the
transition of industrialized and emerging countries
to sustainable development.

Latest Literature Synthesizing:
Climate change & Environment Taxes and

Fiscal and taxation policies can incentivize
sustainable business practices by internalizing
pollution costs, addressing climate change hazards
from environmental externalities (Chu, 2025; Bashir
et al., 2025). Conventional public spending can

crowd out sustainable economic shifts, according
to recent environmental study on the SDG
transition (Bashir et al., 2024). Environmental fiscal
policies have been developed to match income and
expenditure instruments and accelerate renewable
energy expansion's ecological advantages (Li &
Zhou, 2022). Using market-based mechanisms with
fiscal spending support-based and incentive-based
approaches can improve resource and energy
efficiency  (Bovenberg &  Goulder, 2002).
Environmental fiscal strategies fix market failures
by adjusting private costs for externalities and
reflecting genuine societal costs (Su et al., 2023). In
particular, environmental taxes limit the significant
impact of industry on the environment and
enhance resource and energy efficiency (Bashir et
al., 2025). Therefore, environmental finance and
fiscal policy drive zero by promoting ecology and
facilitating  sustainable industrialization and
production.

Regional differences in environmental taxation
policies affect their efficacy. Depren et al. (2023)
demonstrated that carbon taxes targeting specific
countries have helped Nordic countries reduce
their impact on the industrial environment in
recent decades. Kartal (2024), the institutional
support of the European Union for environmental
finance policies, when considering national factors,
industrial and energy taxes may have conflicting
impacts on ecological sustainability. In a study of
OECD environmental reforms, Bashir et al. (2021)
cautioned that environmental governance changes
are necessary for energy and environmental levies
to succeed in varied economic circumstances.
Kumbhakar et al. (2022) studied environmental
finance reforms in Canadian provinces and found
that carbon taxes have aligned greenhouse gas
emissions from the manufacturing sector and
production capacity with policies for Sustainable
Development Goals. It is reported that climate
policies and neutral carbon income taxes benefit all
industries (Kumbhakar et al., 2022). However, even
a slight increase in taxes will affect employment in
sensitive  carbon-intensive sectors, as job
opportunities shift to the cleaning services
industry. Environmental taxes have an impact on
corporate policies, and policy and institutional
frameworks have a significant influence on the
industrial ~ transformation  of  industrialized
economies (Cui, 2024).

Global Social Sciences Review (GSSR)
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Climate Change & Abundance of Natural
Resources

Nature provides rich materials in many places
without human interference (Li et al., 2024). Even
though these minerals are widely available and
used, research on their environmental impacts at
local and national levels is scarce (Hu & Zheng,
2023). Bansard & Schroder (2021) analysed global
mineral resource trade and stressed that
sustainable development in the Global South
requires natural resource distribution. Emerging
economies can support long-term environmental
sustainability projects with resource export
revenue. Abundant natural resources can also
attract foreign commerce and investment, enable
sophisticated manufacturing technologies and
reduce ecological pressures (Wu, 2022). However,
overusing natural resources can affect the
environment. The "natural resource curse"
argument links resource dependency to slower
industrial transformation and weaker institutional
development (Canh et al., 2020). Nguyen & Nguyen
(2025) suggest that resource-rich nations export
resources rather than use them locally to address
this issue, albeit this may encourage over-
extraction and cause short-term environmental
damage (Song et al., 2020). In particular, emerging
economies  struggle to meet sustainable
development goals in resources sector due to
technological constraints (Langnel et al., 2021).

Another set of work highlights the complex
impacts of abundant natural resources. Shittu et al.
(2021) found that resource rents can enhance the
fiscal capacity and environmental sustainability of
emerging economies in Asia. Rui et al. (2023)
studied the flows of energy and resource trade and
found that natural resource donations directed
financial resources towards long-term
environmental changes. Ma et al. (2024) studied
the situation of resource supply and found that the
revenue from natural resources could help reduce
companies that consume large amounts of energy,
although this process was inconsistent. Bashir et al.
(2025) studied how the mineral policies of the
BRICS  countries  affect  economic  and
environmental balance, pointing out that market
fluctuations  influence resource costs and
manufacturing growth, increasing the demand for
resources. The environmental impact of direct

resource exploitation has been studied. Attilio et al.
(2024) and Stepanov and Makarov (2022)
concluded that the export of fossil fuels is related to
industrial pollution in energy-exporting economies.
Orazio (2024) also studied mining emissions and
warned that the diversification of the mining
process might threaten environmental
sustainability and that policy approaches aimed at
addressing emissions generated by industrialization
and mining might be necessary.

Climate change, REI & CMT

Conserving  ecological  resources, enabling
sustainable industrialisation, lowering air pollution,
and improving energy efficiency need switching to
green energy (Bashir et al., 2025). Decarbonization
requires a strong environmental and technological
infrastructure. Some studies have explored how
renewable energy can determine the path of
sustainable development. Cheng et al. (2021)
analysed energy policies in the context of global
climate issues and found that renewable energy and
climate change mitigation technologies are crucial
for fossil fuel replacement plans and environmental
sustainability. Ma et al. (2023) said investments in
RE and environmental infrastructure help set policy
benchmarks for the SDG transition, but
institutional commitment is needed. Wei and
Huang (2022) examined regional policy disparities
and compliance mechanisms in growing Asian
countries and found that RE resources mitigate
industrial growth's climatic externalities. Wang et
al. (2023) examined BRICS sustainable energy
scenarios and found that environmental-
technological infrastructure promotes green
growth. They also warned that economic and
industrial restrictions will likely keep BRICS
officials prioritising fossil fuels. Jiang et al. (2024)
further explored how climate mitigation techniques
affect green total factor productivity, showing that
coal's dominance in China's energy mix affects the
industrial ecological footprint. Xie et al. (2025)
added that RE sector technology innovation boosts

environmental  protection and  renewable
investment viability.
Other environmental literature investigates

how climate mitigation technologies spur technical
innovation to serve the SDGs. Yurdakul and Kazan
(2020) used a structural equation model to examine
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institutional policymaking in Turkey's
environmental infrastructure and found that firm-

level technological progress Granger-causes
renewable energy deployment improvements,
reducing the regional ecological footprint.

Similarly, Irandoust (2016) found that a balanced
energy and innovation strategy could promote
environmental technologies and renewable energy
to reduce greenhouse gas emissions. Chen et al.
(2022) established a nonlinear causal relationship
between environmental challenges and energy
innovation in emerging economies, pointing out
that global technology transfer has accelerated the
transition to green energy and reduced
environmental pressure. Wei et al. 2024) studied
the gradual integration of technologies in the
energy sector and found that technological
cooperation is of vital importance.

Research Gap

Our literature evaluation suggests that more study
is needed to address current constraints and better
understand the interaction between climate change
and government policy tools. Environmental
taxation is increasingly examined as a policy
instrument impacting sustainable development,
however there is a research gap in evaluating its
climate change impact across economic groups,
such as the G7 with the rest of the OECD. Given the
complexity of modern sustainable development
initiatives, it is necessary to conduct a
comprehensive and standardized economic analysis
to understand how environmental taxes affect the
use of renewable energy, climate mitigation
technologies and natural resources. These surveys
will answer key questions. It has been proven that
environmental taxes can reduce greenhouse gas
and carbon emissions, but their long-term impact
on investment in renewable energy has not been
studied. Regional differences and tax responses
tailored to specific departments can provide insight
and sensitivity for environmental policy reforms.

Theoretically speaking, it is not clear how
environmental taxes interact with climate
mitigation and the efficient use of natural
resources. The dynamic feedback loop between
technological  infrastructure = and  resource
consumption has not been fully considered,
especially between income and countries. Many
studies have shown that green technologies can

decoupled economic growth from environmental
damage, but this study explores how environmental
fiscal policies interact with climate change
mitigation technologies to accelerate or slow down
this process. An effective tax approach requires a
better understanding of the consistency between
targeted environmental policies and investments.
These  strategies must address  current
environmental challenges, promote sustainable
resource management, and build the capacity to
adapt to climate change.

Research Data, Variables & Analytical
Methods:

Underpinnings Justifications

This research report utilizes Agenda 29 of the
Conference of the Parties and the 2030 Sustainable

Development Goals to study environmental
taxation, renewable energy investment, the
utilization of natural resources, and climate

mitigation technologies. Contemporary economic
and environmental policies are highly complex and
require a sustainable development framework to
address climate change, environmental inequality,
resource depletion and a flexible economy. This
research is influenced by many hypotheses. The
dual distribution theory and the environmental
mitigation theory hold that environmental taxes
can absorb industrial environmental costs through
market processes, thereby reducing adverse
external factors. According to the theory of energy
transfer, investing in renewable energy is crucial for
the carbon of the energy industry and moving away
from fossil fuels. The resource dependence theory
emphasizes that decision-makers must balance the
use of energy and natural resources. Our
theoretical approach highlights the fundamental
goals of the member states of the Organization for
Economic Cooperation and Development (OECD):
to protect the environment, energy and resource
security, and sustainable economic growth in
accordance with the recommendations of the 29th
Conference of the Parties. According to this report,
the OECD region can enhance environmental
resilience through strategic environmental taxes,
energy efficiency and resources. In accordance with
the requirements of the 29th Conference of the
Parties, we have established an analytical
framework to assess the political impact of fiscal,
resource and energy initiatives. This analysis

Global Social Sciences Review (GSSR)
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presents new perspectives and suggests policy
changes for the Organization for Economic
Cooperation and Development (OECD) to align
with the 2030 Sustainable Development Goals. It
helps test environmental fiscal policies, reduce
greenhouse gas emissions, and enhance energy
security at both the national and regional levels.
Our analysis examines the relationships among

environmental taxation, renewable energy
investment, climate change, natural resource index,
energy transition, environmental regulations,
environmental innovation and banking
development in the Organization for Economic
Cooperation and Development economies from

1994 to 2024.

Intelligent new Bayes Topology

Table 1

Variables explanations

Category

Climate Change

Environmental Taxes

Financing in Renewable
Energy

Natural Resources

Technology of Climate
Mitigation

Developments of
Financial Markets

CO, Emissions

Carbon Intensity

Ecological Footprint

Environmental Tax
Revenue

Investments in
Renewables

Resource Rents

Energy Transition
Patents

Environmental
Technology Patents

Collaborative
Environmental Patents

Financial Development
Index

Annual net carbon
dioxide emissions
(metric tons)

Quantity of CO, emitted
per unit of GDP

Aggregate demand on
biocapacity, measured in
global hectares

Revenue from
environmental taxes as a
percentage of GDP

Capital flows into wind,
solar, geothermal, and
other renewable energy
projects

Income derived from the
extraction of minerals,
fossil fuels, and forest
resources

Annual patent filings for
technologies enabling
the shift to low-carbon
energy

Patent counts for
technologies that reduce
pollution or enhance
resource efficiency

Patents resulting from
international co-
invention in
environmental
technologies

Composite index
reflecting market access,

World Development
Indicators (WDI)

Our World in Data

Global Footprint
Network, OECD

OECD Database

Our World in Data

Our World in Data

OECD Database

OECD Database

OECD Database

International Monetary
Fund (IMF)
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Categor

Economic Output GDP per Capita

depth, and operational
efficiency

Gross domestic products

divided by midyear World Development
population, in constant  Indicators (WDI)
2017 US dollars

This study employs a Bayesian neural network
based on structure learning for analysis based on
constraints and surveys to discover randomly
varying police relationships and potential
distributions. Based on Directed Acyclic Graphs
(DAGs) (HongXing et al., 2024), a connection
structure is constructed between the random
variables X and Y and Z: Z is the node that
fundamentally affects X, X to Y. The occupation of
the bully is the connection between the probability
P (X,Y|Z). The SLBNN framework is used for the
analysis basis. Result-based analysis measures the
interrelationships among random variables, while
restriction-based analysis looks for barcodes and
network orientation (Wu et al., 2025). These
methods can reliably infer the structure and
potential correlations of variables.

SBL Bayes Technique

Based on the method, the analysis based on the
outcome determines the quality of bise by
determining the maximum component between the
ring vectors. The previous P(Y) distribution and
network probability provide the possibility of a
specific network structure being developed later
based on the X dataset.

P(Y, X)
ZY' P(Y,' X)

_ P(Y)P(X|Y)
T Yy P(Y)P(XIY)

P(Y|X) =

(Lin & Jia, 2018) emphasized that determining an
effective Bayesian structure for N-P networks is
computationally difficult. Several search and
genetic methods approximate a suitable network
structure. In this study, Bayesian network structure
is evaluated using scoring functions, as formalized
in equation (1).

Dirichlet Bayes Network Scores

Given a parameter vector 0 and dataset X, the

Dirichlet Bayesian network score for network Y is
written as follows (Alhussam et al., 2020):

YX: Sx(Y) = 1og<P(Y).fp(xw,e).P(elY)de)

Furthermore, the discrete dataset can be

approximate using:

- T(Th) I(Tyen + Tien)
o0 ) + 5 () )

t=1 k=1

For the dataset X, Ty, represents the total number
of observations, while the variant X, represents the
value of n—th, and the original composition
represents the value of n — th. Before describing
the probability distribution, the super distribution,
using the network and the parameter a = oy, =
T'ixn, pointed out the false count before.

Information theory scores

We analyze the Bayesian neural network using
information-theoretic methods, following (Heine &
Black, 2018). Their theory views the network as a
way of information where effective and significant
node actively forward numeric information to next
artificial node. This study uses information theory
to construct and report entropy and mutual
information scores to evaluate the network's
structure and operation.

Entropy Scores

Within the Bayesian network's structural
assumptions, entropy measures random data
indicator information loss. Notably, deterministic
processes underpinning major variables reduce
entropy. Given dataset X, network Y entropy score
is:

n

H(X,Y) = —TZ Z Z Ton |

t k

Ttkn
Ttk
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Tikn denotes the number of numeric values X
dataset of the model, where X; has the n—th
value and its parent set the k — th configuration. N
represents the dataset's total observations.

MIS of Information Theory Scores

The current empirical research uses MIS (mutual
information score) of information theory score to
assess the link between variables x; and x,, like
(Shayanmehr et al., 2023). The expression is:

P (an Xk )

I(Xy,XK) = z P(%n i) logm

Xn, Xk

Figure 1
Intelligent new Bayes topology with OECD group
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Figure 1 shows the Bayesian intelligent network
topology that models OECD nations' probabilistic
correlations  between  major economic  and
environmental factors. Six nodes make up the
network: Renewable Energy Investment (REI),
Climate Mitigation Technologies (CMT),
Environmental Taxation (ET), Climate Change (CC),
GDP, and Financial Market Development. The
directional arrows between these nodes show how
data-inferred causal or predictive connections, such
as higher environmental taxation, may affect

Variance

The intelligent new Bayes topology total edges are
indexed by i. The PC (Peter-Clark) approach infers
an ideal network structure from data likelihood.

Findings of Intelligent New Bayes Topology

This section explains the results of applying deep
learning based intelligent new Bayes topology. We
report the potential outputs from a Bayes topology
using two main methods to determine its optimal
structure. Basically, this analysis evaluates the
conditional = dependencies and  probability
distribution among higher variables of the Bayes
topology.

~y N
W

[S)

cc
— Mean

oo
[
W

7 Variance

r

151E+12
9.8E+24
L

renewable energy investment or GDP. The means and
variances for each variable summaries the data
distribution used to build this model. This network
illustrates the complicated relationship between fiscal
policy, technological adoption, financial progress, and
environmental effects in mature industrial economies.
Our next analysis shows the interaction intensity of
new Bayes topology node for OECD economies. First,
we offer OECD estimates, focusing on how CMT,
GDP, NRI, FMD, ET& REI are significantly associated
with CC.
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Table 2

Interaction intensity of new Bayes topology with panel of OECD

entrop entrop

CMT GDP 1.0805833 0.0545851 0.1149366 0.0357915 9.4015572 29.356546
CMT REI 0.1031009 0.0135193 0.0109664 0.0176215 9.4015572 6.4846346
GDP REI 0.0900825 0.0049988 0.0029837 0.0153965 30.1910748 3.8476453
NRI REI 0.0629140 0.0162432 0.0331881 0.0107530 1.8956792 6.5365244
GDP CcC 0.0563453 0.0033657 0.0018663 0.0171229 30.1910748 4.2555675
CMT CcC 0.0508136 0.0080071 0.0054048 -0.0154418 9.4015572 -4.6542478
ET REI 0.0373325 0.0104972 0.0295815 0.0425745 1.2620223 6.3457245
ET FMD 0.0359200 0.0802732 0.0284622 -0.0978537 1.2620223 -1.5475421
FMD CcC 0.0191838 0.0131235 -0.0522607 -0.0058298 -0.3670784 -4.4575241
NRI CcC 0.0120155 0.0046335 0.0063384 0.0036514 1.8956792 2.5472547
ET CcC 0.0119484 0.0052490 0.0094676 -0.0036310 1.2620223 -2.5475842
REI CcC 0.0111271 0.0024344 0.0019018 -0.0033814 5.8508424 -2.5475842
NRI FMD 0.0025601 0.0033496 0.0013505 -0.0069742 1.8956792 -1.5472654
Bayesian network analysis shows significant (NRI) and GDP are positively correlated with CC,

directional correlations among important variables in

Table 2. Environmental taxation (ET), financial
market development (FMD), climate mitigation
technologies (CMT), and renewable energy

investments (REI) all negatively affect climate change
(CC), suggesting that policy and market reforms in
these areas reduce climate impacts in OECD
economies. However, the natural resources index

Figure 2
New mesh query plotting with full OECD panel

demonstrating that economic expansion and resource
reliance still cause climatic pressures. The data also
shows that CMT, GDP, NRI, and ET all positively
affect REI, demonstrating how technological and
economic variables encourage green investment.
Finally, ET and NRI negatively affect FMD, suggesting
that environmental fees and resource reliance may
initially slow financial market expansion.
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The joint probability distributions in graphs A-F of
Figure 2 show that the number of observations is
largest when climate change (CC) and other data
indicators are extreme. Red, yellow, and white.
Bayes investigation and analysis indicate that there

Figure 3
Intelligent new Bayes topology with G7
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The EMT, GDP, CC, REI, NRI, and FMD are
modelled in a Bayesian network structure for the
G7 economies in Figure 3. Inferred causal
connections show how variables like financial
market growth or renewable energy investments
may affect climate change measures and economic
output in this group of advanced economies.
Statistics underpin the network's conditional
dependencies, and the means and variances show

Table 3

is a strong potential connection between climate
change and environmental taxes, investment in
renewable energy, natural resource indices, climate
mitigation technologies, gross domestic product,
and the development of financial markets.

REI
Mezn 184
Variance 3.6E+04
< b £
NRI
L Mean 0.59
g Variance 0.867
7 ] § ) [0
"
FMD
Mean 0.832
Variance 0.0050€
« 11 W O

each variable's central tendency and dispersion.
This structure illustrates the unique interaction of
technological, economic, and environmental
elements in G7 sustainable development pathways.
Our next analysis shows the interaction intensity of
the new Bayes topology node for the G7 economies
of OECD. First, we offer OECD estimates, focusing
on how CMT, GDP, NRI, FMD, ET& REI are
significantly associated with CC.

Interaction intensity of new Bayes topology with G7 panel of OECD

T
entropy entropy

CMT 1.0329602 0.0509722 0.1046511 0.0336910 8.8705177 31.635353
REI ET 0.4384218 0.1123994 0.0657887 0.3855791 7.6640934 2.6584653
REI CMT 0.3633920 0.0439553 0.0545299 0.0368159 5.6640934 8.487353
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NRI CC 0.2777955 0.1216873 0.2061567 -0.0863193 3.3474970 -2.8463522
CMT CC 0.0488981 0.0074718 0.0049540 -0.0151941 6.8705177 -4.846365
GDP CcC 0.0424316 0.0025050 0.0013839 0.0131848 28.4763523 2.7463524
FMD ET 0.0350292 -0.8065809  -0.0286208  0.0308072 -2.2239064 2.7465322
FMD CC 0.0235361 0.0236031 -0.0192303 0.0073134 -2.2239064 4.8476534
REI CC 0.0110142 0.0022201 0.0016528  -0.0034224 4.6640934 -4.8476563
ET CC 0.0003882 0.0001783 0.0003414  -0.0001206 3.1370478 -2.7465234

Mutual information and entropy-based measures
are used to assess the Bayesian network's G7 panel
variable relationships in Table 3. The natural
resources index (NRI) has a significant adverse
association with climate change (CC), while climate
mitigation technologies (CMT) and renewable
energy investments (REI) are highly and positively
associated to GDP and environmental taxation,

Figure 4
New mesh query plotting with G7 of OECD
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respectively. NRI, REI, ET, and CMT all have a
negative correlation with CC, suggesting they
reduce climatic pressures in G7 economies.
However, GDP and financial market development
(FMD) have a positive association with CC,
demonstrating that economic growth and financial
expansion in these nations still have climatic
implications.
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This study compares G7 and non-Gy OECD
economies as well as the OECD as a whole. Figure 4
shows the potential allocation of the G7 in areas
such as CC, ET, REI, NRI, CCMT, GDP & FMD as
well. When data values are severe, sub-diagrams A
through E are framed in black, indicating a weaker
probabilistic relationship in those places, as

Figure 5

Intelligent new Bayes topology with rest panel of OECD

expected. The core portions of the graphs are
heavily shaded red, yellow, and white, indicating
that most observations are around mid-range
variable values. This pattern shows a probabilistic
association between climate change and G7y
variables.
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Figure 5 shows a Bayesian network structure
modelling non-G7 OECD economies' probabilistic
key variable interactions. GDP, REI, NRI, CC, ET,
CMT, and FMD are the network's seven nodes. The
directed linkages show how environmental fees and
financial development may affect climate change
and economic growth in industrialised nations.
Means and variances for each variable create the
statistical distribution that shapes the network.

Table 4

This visualisation shows how policy and economic
interactions affect OECD countries outside the G7's
environmental sustainability. Our next analysis
shows the interaction intensity of the new Bayes
topology node for the rest of the economies of
OECD. First, we offer OECD estimates, focusing on
how ET, FMD, NRI, GDP, CMT, and REI are
associated with CC.

Interaction intensity of the new Bayes topology with rest panel of OECD

T L
entropy entropy

NRI 0.2079137 0.0592257 0.0415525 0.1030586 4.0036328 3.0174308
CMT GDP 0.1668090 0.0093039 0.0212248 0.0059577 6.8591381 25.547245
FMD GDP 0.1157390 0.0083653 -0.3532273 0.0041337 -0.3276614 25.457855
GDP CcC 0.0960609 0.0061411 0.0034309 0.0292351 25.987796 3.2858053
CMT FMD 0.0823919 0.0218793 0.0104836 -0.2514544 6.8591381 -0.3276614
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REI CC 0.0605661 0.0146128 0.0121044 -0.0184326 7.0036328 -3.2858053
CMT CC 0.0493031 0.0088476 0.0062733  -0.0150049 6.8591381 -3.2858053
FMD CcC 0.0471055 0.0318480 -0.1437627 0.0143361 -1.3276614 3.2858053

REI GDP 0.0341079 0.0020670 0.0068166 0.0012182 4.0036328 27.9987796
CMT NRI 0.0297993 0.0060343 0.0037917 0.0147709 6.8591381 2.0174308

ET GDP 0.0283922 0.0019436 0.0233369 0.0010141 2.2166190 27.9987796
ET CC 0.0053061 0.0023570 0.0043614 -0.0016149 3.2166190 -3.2858053
NRI CC 0.0017163 0.0006473 0.0008507  -0.0005223 2.0174308 -3.2858053

Table 4 shows non-G7 OECD economies' Bayesian
network node relationships' strength. Renewable
energy investment (REI) and the natural resource
index (NRI) have the strongest positive mutual
information, while climate mitigation technologies
(CMT) and financial market development (FMD)
both positively link to GDP, reinforcing technology
and finance's role in economic growth. However,
CMT and FMD are inversely related, suggesting
trade-offs. Importantly, REI, CMT, environmental
taxes (ET), and NRI all have a negative relationship
with climate change (CC), supporting their

Figure 6
New mesh query with rest panel economies of OECD

involvement in mitigation, while GDP has a
positive link, demonstrating the environmental
cost of economic expansion in these emerging and
developed economies. Then, we report the

probability distribution between climate change
indicators and data. The current research shows the
independent variables on the axes and axes
respectively, while the joint distribution indicates
the power of random variables in the network
structure with colours on the right side of the
chart.
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Figure 6 shows the common probability
distribution of climate change tax and
environmental tax, renewable energy investment,
natural resource index, climate change mitigation
technology, gross domestic product and the
development of financial markets in non-OECD Gy
member economies. As mentioned in previous
sections, sub-diagrams A through E have black
borders to indicate outlier findings. The bulk of the
graph area is red, white, and yellow, indicating that
these economies' key tendencies of the selected
variables have a high probability association with
climate change.

Conclusion and Policy Implications

There is an increasing political consensus that the
Sustainable Development Goals should be given
priority to mitigate the environmental impact of
climate change. This study conducted a pilot
analysis of environmental taxes, renewable energy
investment, technologies for mitigating climate
change, consumption of natural resources,
economic growth, development of financial
markets and climate change in the economies of
the Organization for Economic Cooperation and
Development (OECD). Intelligent new Bayes
topology approach used to discover that renewable
energy investment, environmental taxes, climate
mitigation technologies and economic growth
based on strict environmental and macroeconomic
policies can reduce climate change in the OECD
region. On the contrary, both the consumption of
natural resources and the development of financial
markets have damaged the environment. The
report also compares G7 and non-G7 OECD policy
initiatives on climate results. Finally, panel
causality analysis determines variable causality. The
report makes various renewable energy investment
and environmental fiscal policy proposals within
modern environmental policies. First,
environmental tax design should include local
government participation to allow flexible, context-
specific modifications like targeted subsidies or
differential tax structures to promote the net-zero
transition. Second, authorities should link tax
refunds to verifiable environmental performance to
encourage industry compliance and ecological
compensation. Third, green and sustainable bonds,
climate risk insurance, and climate policies should

be better integrated to forecast and manage
geographic and spillover dependencies across green

financing, energy transition, and regulatory
compliance.

Multiple targeted strategies can boost
renewable energy (RE) investments. First,

governments should tailor RE investment policies
to RE enterprises' external difficulties to mitigate
negative effects. This covers RE project risk
prevention and supervision to boost investment
efficiency. Second, investment plans for renewable
energy should comply with national and
international infrastructure standards to make
renewable energy economically feasible in terms of
demand and supply. Thirdly, investment should
give priority to the infrastructure for the
distribution and access of renewable energy.
Environmental tax revenue can provide the best
funds for expanding renewable energy and
stabilizing energy demand. Fourth, the policy
framework for renewable energy should assess the
impact of net zero on the transition from the
indirect effects of renewable energy. Consider the
infrastructure for quantitatively calculating how to
accelerate the development of renewable energy
risks and establish climate models to develop
decarbonization methods. Energy, agriculture,
building, and manufacturing depend on natural
resources, but overuse causes environmental
problems. We recommend the following to lessen
resource use's environmental impact: To promote
sustainable resource management, authorities
should first create a natural resource taxation
structure with flexible fiscal subsidies. Second,
environmental policies should promote circular
economy models, maintain minimum reserve
requirements for important minerals, improve
recycling systems, and integrate with relevant
Sustainable Development Goals to address resource
governance. Third, mining activities should have
tight resource extraction permits to address
environmental and climate issues. Fourth, an
innovative environmental technology framework
should include extended producer responsibility
(EPR) rules to reduce resource-intensive
production and services. Finally, a multi-
stakeholder collaboration approach encompassing
financial, industrial, and regulatory representatives
should be established to raise synergistic policy
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cooperation on ecological issues within the

environmental agenda.

At the conclusion of this experimental study,
we noticed many limiting factors, which offer
opportunities for future research. In order to
accurately reflect the uncertainty in environmental
decision-making, after research, traditional wave
methods, the interdependent relationship between
local waves or other advanced economic models
should be adopted to handle the problem of
parameter uncertainty. Secondly, given the
constraints on traditional financial markets,
especially in developing countries, studying the
flow of energy capital from developed economies to
emerging economies, with a focus on sectoral
ecological impacts, can enrich theoretical debates.
Finally, future research can assess how the
frequency of political shocks affects energy and
economic prospects, thereby deepening our
understanding of the constraints imposed by

Appendix

Table A1

Data and variables information

market forces on the development of sustainable
development Goals.
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Mean value 2.223 3.370 2.435 1.782 3.835 10.85 1.752
Median value 2.225 1.415 2.515 1.195 4.860 9.974 1.781
Max. value 2.600 4.380 2.000 9.060 3.310 1.35 2.002
Min. value 0.072 1.002 0.190 1.009 1.970 12.90 1.295
Std. Dev. value 1.155 1.826 1.722 2.708 1.595 1.530 1.150
Skew. value 1.170 1172 0.238 1.392 3.130 1.638 1.690
Kurt. value 2.700 2.700 4.100 2.875 19.49 2.920 2.835
Jarque-Bera 6.12 42.6 18.7 12300 0.365 42.6 57.6
Probability 0.148 0.170 0.103 0.208 0.834 0.200 0.160
Observations 724 724 724 724 724 724 724
Descriptive Statistics (Adjusted) is an Excel table A1 outcomes of the Jarque-Bera test and the

that provides a summary of the most important
statistical characteristics for the seven core
variables that were utilized in the research. These
variables are CC, ET as well as the REI, NRI, CMT
technologies, and the development of the financial
market for GDP and FMD. It provides information
on the central trend (middle, medium), dispersion
(standard deviation and range), and distribution
form (deviation and skewness), with each variable
offering 724 observed pieces of information. The

probabilities that are associated with them provide
information about whether or not the data for each
variable follows a normal distribution. This
information is essential for validating the statistical
methods that are utilized in the subsequent
Bayesian network and econometric analyses. The
author, Rabia Akram, was entirely responsible for
contributing to and being responsible for the
conceptualization, methodology, investigation,
analysis, and writing of this research in its totality.
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Figure A1
Correlation Matrix

cC

ET

REI

NRI

CMT

GDP

FMD

cC ET REI NRI

The correlation matrix (Figure A1) quantitatively
shows the linear correlations between the seven
study variables. These associations' strength and
direction are indicated by the -1 to 1 values. The
research shows numerous key patterns. Climate
Change (CC) has a moderate positive connection
with GDP (0.33), Renewable Energy Investment
(REI, 0.28), and Climate Mitigation Technologies
(CMT, o0.31), showing that increased economic
production and green investments increase climate
pressure in the sample. In particular,
Environmental Taxation (ET) has negative

CMT

GDP FMD

associations with CC (-0.26), REI (-0.51), and CMT
(-0.47), suggesting that greater taxes reduce climate
impacts but may also reduce green investment. REI
and CMT (0.78) and CMT and GDP (0.95) had the
strongest positive associations, indicating a close
relationship between green technology adoption,
renewable energy investment, and economic
activity. In contrast, the Natural Resources Index
(NRI) has weak relationships with most variables,
demonstrating it influences the modelled system
independently.
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