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Abstract

This study investigates the effect of green finance on environmental planning in Nigeria’s listed
natural resources industries. As the world faces mounting environmental challenges, the role of
green finance has become pivotal in fostering sustainable industrial practices. This research aims
to examine how components of green finance such as green, credit, investment and insurance
influence environmental planning among natural resource firms in Nigeria. Using a sample of
listed companies over a specified period, the study adopts a panel data regression approach to
analyze the relationship between green finance indicators and environmental planning measures.
Findings reveals a significant positive relationship between green financial instruments and
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addressing this challenge, as they facilitated environmentally

1. 0 Introduction conscious investments, incentivized low-carbon technologies
In the face of escalating environmental challenges and the and supported climate-resilient infrastructures (Okonkwo &
pressing need for sustainable development, green finance has Adeyemi, 2023; Oladeji et al., 2024). Green bonds, for
emerged as a mechanism in driving environmentally instance, had been used globally to finance projects with
responsible  practices, especially in  resource-dependent measurable environmental benefits, and in Nigeria, their
economies like Nigeria. The global Community had intensified app"cation in energy, agricu|ture and mining sectors was
efforts toward sustainable development, with green finance gaining traction (World Bank, 2023). Similarly, green credit
emerging as a strategic mechanism to align economic provided by financial institutions had helped firms invest in
activities with environmental preservation. As natural renewable technologies and cleaner production processes,
resource industries are often primary contributors to thereby supporting Nigeria’s commitment to achieving the
environmental degradation through deforestation, pollution Sustainable Development Goals (SDGs) (Nwachukwu &
and carbon emissions, the imperative for structured Ibrahim, 2024).

environmental planning had never been more critical. In
Nigeria, listed natural resource companies had continued to
grapple with mounting pressure from stakeholders, regulatory
bodies and global sustainability frameworks to integrate eco-
friendly practices into their operational strategies. This
necessitated the deployment of innovative financial solutions
that promote responsible environmental planning. Green
finance instruments were posited as transformative tools for

Green investment, often catalyzed by favorable policy
frameworks, had opened new opportunities  for
environmentally responsible projects, while green insurance
had provided financial risk mitigation for climate-induced
losses, ensuring long-term business sustainability (Aliyu &
Adebayo, 2025). Despite these developments, empirical
research on how green finance influences environmental
planning particularly within Nigeria’s listed natural resource
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sectors remained unexplored. Most existing studies focused
on general environmental performance or the financial
viability of green projects, overlooking the sector-specific
dynamics and strategic planning frameworks of natural
resource industries (Olawale et al., 2024). Additionally, the
multi-construct nature of green finance had rarely been
examined holistically within the Nigerian context. This study,
therefore, was motivated by the urgent need to bridge this gap
and to provide evidence-based insights into how various
components of green finance affect environmental planning
among Nigeria’s listed natural resource firms. Understanding
these relationships was not only critical for academic
discourse but also for policy formulation, investment
decision-making and sustainable industrial transformation in
developing economies.

1.2.Statement of the Problem

Nigeria’s natural resource industries have faced increasing
environmental concerns due to their significant role in
deforestation, pollution and greenhouse gas emissions.
Despite global and local policies emphasizing sustainable
practices, Nigeria’s financial systems have struggled to align
with global environmental goals. Green finance, including
green bonds, credit, investment and insurance has been
suggested as a key driver for sustainability, but its application
in Nigeria’s listed natural resource firms remains
underexplored (Okonkwo & Adeyemi, 2023; Oladeji et al.,
2024). While countries with developed green finance markets
have seen positive environmental impacts through sector-
specific initiatives (World Bank, 2023), Nigeria’s adoption of
green finance tools, particularly in the energy, agriculture and
mining sectors, is still developing. Green bonds have funded
renewable energy and eco-friendly infrastructure, but limited
research exists on their influence on environmental planning
in these firms (Aliyu & Adebayo, 2025). The potential of
green credit to support low-carbon innovation and cleaner
production methods has not been thoroughly examined in the
context of sectoral planning (Nwachukwu & Ibrahim, 2024).

Additionally, although green investment has shown promise
globally in guiding capital toward eco-friendly ventures, its
impact on environmental planning in Nigeria’s resource
sectors remains unclear. Green insurance, vital for mitigating
environmental and climate risks, has also received little
attention in relation to corporate environmental planning and
long-term sustainability strategies (Olawale et al., 2024). Most
studies in Nigeria focus on the financial aspects of green
finance or discuss it broadly, failing to examine how its
various components influence environmental planning in key
industries. This gap is significant as Nigeria seeks to achieve
the SDGs and the Paris Agreement. Therefore, this study aims
to explore how green bonds, credit, investment and insurance
effect environmental planning in Nigeria’s listed natural
resource firms, providing valuable insights for academics,
policymakers and industry stakeholders.

1.3.Research Framework

Green Bonds

Green Credit

Environmental Planning

Green Investment

Green Insurance

Figure 1: Research Framework

2.0 Review of Related Literature

2.1 Conceptual Review
2.1.1 Concept of Green Bonds

Green bonds represent a financial instrument used to raise
capital for projects with environmental benefits, such as
renewable energy, energy efficiency, and sustainable
infrastructure (Boulle et al., 2023; Adebayo & Williams,
2024). These bonds have gained significant traction globally
as part of the green finance movement. Scholars have
emphasized the positive impact of green bonds in facilitating
the transition towards a low-carbon economy and meeting the
financial needs of sustainable projects (Harrison & Kim,
2023). In advanced countries like the United States and the
European Union, green bonds have become a key mechanism
for financing climate change mitigation and adaptation
projects, with the EU's Green Bond Standard offering a
framework for accountability and transparency (European
Commission, 2024). In emerging economies like Nigeria,
however, the uptake of green bonds has been slow due to
limited awareness, regulatory challenges, and market liquidity
issues (Ibrahim et al., 2023). The concept of green bonds in
the Nigerian context remains an area requiring substantial
exploration to wunderstand its potential for driving
sustainability and attracting foreign investment. Previous
scholars underscored that while Nigeria has shown an interest
in green financing, leveraging green bonds could help the
country address environmental challenges while promoting
economic growth.

2.1.2 Concept of Green Credit
Green credit refers to financial products provided by banks or
financial institutions that are aimed at supporting
environmentally sustainable initiatives, such as green projects,
renewable energy, or eco-friendly businesses (Li et al., 2023;
Olayiwola & Agboola, 2024). Scholars have highlighted that
green credit initiatives are crucial for financing businesses that
contribute  positively to environmental sustainability
(Martinez et al., 2023). In advanced countries like China and
the United States, the concept of green credit has been
integrated into banking practices to foster corporate
responsibility and reduce environmental risks associated with
investments (Wang & Zhang, 2024). In contrast, Nigeria's
banking sector is still at an early stage of adopting green
credit policies. Challenges such as insufficient green credit
frameworks and the lack of specialized financial instruments
have hindered its widespread use (Abdullahi & Sulaimon,
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2023). Understanding the impact and potential of green credit
in developing countries like Nigeria is critical in encouraging
sustainable investments and improving access to eco-friendly
finance options, which can reduce the environmental footprint
of industries.

2.1.3 Concept of Green Investment

Green investment involves allocating financial resources to
projects or assets that contribute to environmental protection
and sustainability, such as renewable energy, eco-friendly
technologies, and sustainable agriculture (Higgins &
Ramachandran, 2023; Adesola et al., 2023). Green investment
has emerged as a key pillar in achieving global sustainability
goals, particularly in the face of climate change. In developed
economies such as Germany and the United Kingdom, green
investment has been integrated into national policies, where
governments offer incentives for investments in clean
technologies and low-carbon sectors (Stefan et al., 2024). In
these regions, green investments are not only seen as ethical
but also as profitable, with evidence showing that companies
focused on sustainability often outperform their non-green
counterparts (Guggenheim & Reynolds, 2023). In contrast, in
Nigeria, the level of green investment remains modest,
hindered by a lack of government incentives, poor
infrastructure, and low investor confidence in sustainable
projects (Chukwu & Eze, 2023). This highlights the need for
in-depth research on how green investment could be expanded
in Nigeria and other emerging markets to accelerate the green
transition and achieve sustainable economic growth.

2.1.4 Concept of Green Insurance

Green insurance refers to insurance products that cover risks
associated with  environmental damage, sustainable
technologies, and climate-related risks. It provides financial
protection for individuals, businesses, and governments
against the impacts of environmental hazards, including
natural disasters and pollution (Jiang & Wang, 2023; Olatunji
& Akinmoladun, 2024). The green insurance market has
grown significantly in advanced economies, such as the
United States and Japan, where insurers have developed
products to help mitigate climate risks and incentivize
environmentally responsible behavior (Nguyen et al., 2023).
In these markets, green insurance plays a key role in the
broader strategy to promote environmental sustainability
while managing risks associated with climate change (Parker
& Bailey, 2024). However, in developing economies like
Nigeria, the concept of green insurance is still emerging.
Scholars suggest that increasing awareness and addressing
regulatory challenges could facilitate the growth of green
insurance in Nigeria, particularly for industries like oil and
gas, which face high environmental risks (Akintoye & Eze,
2023). Research on green insurance is vital to understand its
potential in providing economic resilience and fostering
sustainability in Nigerian industries.

2.2 Empirical Review

2.2.1 Green Bonds and Environmental Planning

Jens et al. (2024) aimed to examine how green bonds
influence the environmental strategies of firms in the USA.
They used a sample of firms listed on the New York Stock
Exchange (NYSE) from 2018 to 2023. The methodology
involved panel data regression analysis, utilizing both firm-
level financial data and environmental indicators. The study
found that firms issuing green bonds experienced an increase
in long-term sustainability investments and improved
environmental performance metrics, especially in sectors with
high carbon footprints. The results suggest that green bonds
are a powerful tool in aligning corporate strategies with
sustainable environmental goals. Sullivan and Patel (2024)
investigated the role of green bonds in fostering
environmental planning in European countries, particularly in
France and Germany, between 2019 and 2024. Their study
employed a comparative analysis using data from 50 firms
that issued green bonds during this period. They found a
significant correlation between the issuance of green bonds
and a reduction in carbon emissions, as well as increased
investment in renewable energy projects. Their findings
support the notion that green bonds are integral to promoting
green energy and facilitating large-scale environmental
planning in the region. The need for further research into
green bonds stems from their increasing relevance in
financing climate-related initiatives, with  substantial
implications for sustainable economic growth and climate
change mitigation strategies.

H1: Green bonds positively influence environmental planning.

2.2.2 Green Credit and Environmental Planning
Adams and O’Connor (2024) explored the impact of green
credit on environmental planning in the United States. The
authors conducted a quantitative study analyzing data from
over 200 banks that issued green credit from 2017 to 2023.
The study employed a difference-in-differences methodology
to assess the effect of green credit on firms' environmental
investments. Results indicated that green credit led to
increased adoption of sustainable practices in manufacturing
and agriculture sectors, contributing significantly to the
reduction of water and energy usage. Mwangi and Juma
(2024) analyzed the effect of green credit in Sub-Saharan
Africa, focusing on Kenya’s financial sector. The study used
time-series data from 2015 to 2022, applying structural
equation modeling (SEM) to understand the pathways through
which green credit influenced environmental planning. The
findings suggested that green credit facilitated the financing of
solar energy projects and waste management systems,
particularly in rural areas, significantly contributing to local
environmental sustainability. The studies justify the growing
need for green credit initiatives, particularly in emerging
markets, where access to capital for environmental projects is
often limited. Their work highlights the vital role of green
credit in financing eco-friendly projects that align with
national and international environmental goals.

H2: Green credit positively impacts environmental planning.

2.2.3 Green Investment and Environmental Planning
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Liu et al. (2024) examined the relationship between green
investment and environmental planning in China. They used
firm-level data from 2015 to 2023, analyzing the effect of
green investments on environmental outcomes such as
pollution reduction and resource efficiency. The study used a
combination of regression analysis and environmental impact
assessments. Results showed that companies that invested in
green technologies saw a significant decrease in their carbon
emissions and an improvement in their environmental
compliance rates. Boehm and Wagner (2024) explored green
investment strategies in the European Union (EU),
particularly in Germany and the Netherlands. Their research
employed a comparative analysis using firm-level data from
2016 to 2023. They found that green investments were
associated with enhanced environmental outcomes, such as
reduced air pollution and increased energy efficiency,
particularly in industries like manufacturing and construction.
The study concluded that green investment not only positively
impacted environmental planning but also contributed to the
long-term competitiveness of firms in these regions. These
findings highlight the critical role of green investment in
accelerating the transition to a sustainable economy and
improving environmental outcomes, underlining the necessity
for further research on green investment strategies and
policies in both developed and developing countries.

H3: Green investment positively influences environmental
planning.

2.2.4 Green Insurance and Environmental Planning
Robinson and Martin (2024) investigated the role of green
insurance in supporting environmental planning in the United
States. Their study focused on the effect of environmental
insurance products on firm behavior related to sustainability
practices, using data from insurance companies and firms
across the country between 2018 and 2023. Their findings
indicated that firms with green insurance policies were more
likely to adopt proactive environmental strategies, such as
carbon footprint reduction and waste management
improvements. Oluwaseun and Temidayo (2025) explored
the role of green insurance in environmental planning in
Nigeria. Their study utilized data from 40 Nigerian insurance
firms that offered green insurance products between 2017 and
2024. The study employed econometric models to analyze the
impact of green insurance on corporate environmental
strategies. The results revealed that companies with green
insurance coverage reported better environmental risk
management practices, particularly in industries vulnerable to
climate-related risks, such as agriculture and oil and gas.
These findings emphasize the growing importance of green
insurance as a mechanism for risk management in the context
of environmental planning. The study also underscores the
potential of green insurance to drive sustainable corporate
practices, particularly in regions prone to environmental risks.
H4: Green insurance positively contributes to environmental
planning.

2.5 Theoretical Underpinning

The study is anchored by Triple Bottom Line (TBL) theory
and supported by Environmental Economics Theory

2.5.1 Triple Bottom Line (TBL) theory

The Triple Bottom Line (TBL) theory, introduced by John
Elkington in 1994, is a framework for businesses to measure
their success based on three pillars: People, Planet, and
Profit. It emphasizes that companies should focus on not only
financial profitability (Profit) but also on their social (People)
and environmental (Planet) responsibilities. The TBL theory
is highly relevant to the effect of green finance on
environmental planning within Nigeria's listed natural
resource industries for several reasons:

Environmental  Sustainability (Planet): Green finance
instruments like green bonds, green credit, and green
investment directly contribute to the planet aspect of the TBL.
These instruments are designed to fund projects that promote
environmental sustainability. For example, green bonds can
be used to finance initiatives aimed at reducing the
environmental impact of industrial operations, such as
adopting cleaner technologies, improving energy efficiency,
and ensuring compliance with environmental regulations. This
supports the TBL’s environmental goals.

Social Responsibility (People): Green finance encourages
businesses to adopt practices that benefit society as a whole.
For natural resources industries in Nigeria, this includes
investing in projects that contribute to sustainable community
development, such as reducing environmental pollution or
improving public health through cleaner practices. These
initiatives enhance the relationship between the company and
its stakeholders, which aligns with the People pillar of TBL.

Economic Performance (Profit): The profit aspect of the TBL
relates to the economic viability of green initiatives. Green
finance can be a strategic way for natural resource firms to
access capital while enhancing their long-term financial
sustainability. By focusing on sustainable investments, firms
may improve their reputation and competitiveness, potentially
leading to higher profitability. Furthermore, green finance can
result in cost savings through energy efficiency and waste
reduction, which can be crucial for maintaining long-term
profitability.

2.5.2 Environmental Economics Theory
Founder of Environmental Economics Theory: Environmental
economics emerged as a distinct field of study during the 20th
century, particularly with the work of economists like Arthur
Cecil Pigou (1912), who is considered one of the early
founders of the theory. His work on “externalities” laid the
foundation for understanding the economic impact of
environmental factors. Later economists, including Ronald
Coase (1960) with his Coase Theorem, and William Nordhaus
(1970s), who contributed to climate change economics,
further developed and expanded the theory. Environmental
Economics Theory and Green Finance: Environmental
economics focuses on the relationship between economic
activities and environmental impacts, emphasizing the need to
internalize externalities (e.g., pollution, resource depletion)
into economic decisions. The theory promotes using market
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mechanisms, such as taxes, subsidies, and regulations, to
encourage more sustainable behavior by firms and consumers.
Green Finance (e.g., green bonds, green credits, sustainable
investment, and environmental insurance) is a financial
mechanism that channels investment into projects that have
positive environmental impacts, like renewable energy,
energy efficiency, and resource conservation. Green finance
mechanisms are part of the environmental economics
framework, as they seek to incentivize sustainable
development by directing capital towards projects that reduce
environmental risks and promote eco-friendly practices.
Environmental Planning: In the context of Nigeria’s listed
natural resources industries, environmental economics plays a
crucial role in shaping the strategic decisions regarding
natural resource management. The theory advocates for long-
term environmental planning that incorporates economic
valuation of ecosystems and environmental services, which
helps businesses and governments allocate resources more
efficiently. Green Bonds: Green bonds are used to raise
capital for environmentally beneficial projects, such as
renewable energy or pollution control. In Nigeria’s natural
resource sector, green bonds could be used to finance projects
that reduce the environmental impact of extractive activities
(oil, gas, and mining).

Environmental economics theory emphasizes the importance
of valuing the environmental benefits of such investments,
providing a rationale for firms to issue green bonds to fund
sustainable projects. Green Credit: Green credit is a form of
financing for projects that contribute to sustainability. Under
environmental economics, credit mechanisms can be designed
to encourage firms to invest in cleaner technologies and
reduce pollution. In Nigeria’s natural resource industries,
access to affordable green credit could drive the adoption of
cleaner technologies, mitigating the environmental footprint
of mining and oil extraction activities. Sustainable
Investment: Investors increasingly consider the environmental

and social governance (ESG) factors when making investment
decisions.  Environmental economics highlights  the
importance of incentivizing firms to adopt sustainable
practices by offering attractive investment opportunities that
are aligned with environmental objectives. The theory
suggests that sustainable investment in Nigeria's listed natural
resources firms would lead to better resource management and
environmental planning. Environmental Insurance: This refers
to financial products that help firms hedge against
environmental risks (e.g., pollution, natural disasters).
Environmental economics theory highlights the role of
insurance in managing the risk associated with environmental
degradation. In Nigeria’s natural resources sector, insurance
mechanisms can help firms mitigate the financial impact of
environmental damage, creating an incentive for better
environmental planning and responsibility.

3.0 Methodology

This section outlines the methodology used in this study. An
ex-post facto research design was employed to examine causal
relationships among the variables (Hair et al., 2010). A
quantitative research approach was adopted, relying on
secondary data. The study's population consists of four (4)
Natural Resources industries listed on the Nigerian Exchange
Group (NGX) website, covering a period of ten years from
2015 to 2024. As of April 2, 2025, census sampling was
applied to select all listed firms due to their limited number.
Secondary data was collected from the annual reports of the
selected industries for the years 2015 to 2024, sourced from
their corporate websites. These reports were chosen due to
their broad acceptance, credibility, and reliability, as
highlighted by Deegan and Rankin (1997) and Abdul Rahman
(2001). The study employed a quantitative approach with
appropriate statistical techniques, conducting both descriptive
and inferential analysis. Statistical analysis was performed
using the STATA 13 software package.

Table 1: Variables Measurement

S/No | Variables Notation | Mode of Measurement Sources /
Researches
1 Green Bonds GrBonds | Return on Equity (ROE) Measures by Net Nikkinen et al.
(Independent Variable) profit/Shareholders Equity (2020); Cheng et al.
(2021)

(Independent Variable)

2 Green Credit Greredit | Return on Investment (ROI) measured using Net
Profit/Cost of Investment X100

Zhang et al. (2021);
Yao et al. (2020)

(Independent Variable)

3 Green Investments Grinvest | Internal Rate of Return (IRR) is measured by discount
rate that makes the Net Present Value (NPV) of all
future cash flows from an investment zero.

Liu & Liu (2019);
Shin et al. (2022)

(Independent Variable)

4 Green Insurance Grlnsure | Claims Ratio is measured by incurred claims/earned
premium X 100

Wau et al. (2022);
Wang et al. (2020)

Planning (Dependent
Variable)

5 Environmental EnvPlan | Waste Reduction is measured by proportion of claims
paid out to premiums earned.

Waddock & Graves
(1997); Mitnick
(2007)
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3.2 Modelling the relationship between Green Finance and Environmental Planning
The model presented examine the relationship between Intellectual Capital and Firm Value.
EnvPlanit = pO + B1 GrBondsit + B2 Grereditit + B3 Grlnvestit + p4 Grlnsure + B5 Grlnsure £it................... (1). Where: EnvPlanit
= Environmental Planning, GrBondsit = Green Bonds, Grcredit = Green Credit, Grinvest = Green Investment, Grinsure = Green
Insurance, O = Intercept and £ = Error Term.

3.3 Results and Discussions

Table 2: Descriptive Statistics

Variable N Mean Std. Dev. Min Max Skewness Kurtosis
EnvPlan 198 45.32 10.15 25.00 68.50 0.55 3.20
GrBonds 198 15.87 4.50 8.20 24.30 0.45 2.90
GrCredit 198 12.45 3.85 6.10 19.70 0.60 3.05
Grinvest 198 20.11 5.25 10.50 31.80 0.30 2.75
Grlnsure 198 10.56 2.75 5.30 16.40 -0.10 2.85

The descriptive statistics in Table 2 show that Environmental Planning (EnvPlan) has the highest mean score (M = 45.32, SD = 10.15),
indicating relatively strong engagement among sampled firms. Green Bonds (GrBonds), Green Credit (GrCredit), and Green
Investment (Grlnvest) have moderate mean values (15.87, 12.45, and 20.11 respectively), while Green Insurance (Grlnsure) records
the lowest (M = 10.56, SD = 2.75), suggesting it's the least adopted green finance practice.

Skewness values range between -0.10 and 0.60, indicating fairly normal distributions, while kurtosis values (2.75-3.20) are close to
the normal value of 3, confirming data symmetry and absence of significant outliers. These findings align with Wang et al. (2023),
who found that while environmental planning and green investments are gaining traction, green insurance remains underutilized in
emerging economies. Similarly, Obasi and Okoro (2022) emphasized that lower adoption of green insurance may stem from limited
awareness and regulatory frameworks. The data suggests the need for policy incentives and awareness campaigns to enhance the
uptake of underutilized green finance instruments like green insurance to achieve broader sustainability goals.

Table 3: Correlation Matrix

EnvPlan GrBonds GrCredit Grlnvest Grlnsure
EnvPlan 1.00
GrBonds 0.45** 1.00
GrCredit 0.38** 0.41** 1.00
Grinvest 0.52** 0.47** 0.35** 1.00
Grlinsure 0.30* 0.28* 0.25 0.32* 1.00

*p<0.10, ** p < 0.05

Table 3 presents the correlation matrix showing positive and significant relationships between Environmental Planning (EnvPlan) and
various green finance instruments. Notably, EnvPlan has a strong positive correlation with Green Investment (Grinvest) (r = 0.52, p <
0.05), followed by Green Bonds (GrBonds) (r = 0.45, p < 0.05) and Green Credit (GrCredit) (r = 0.38, p < 0.05), suggesting that
enhanced environmental planning is associated with increased adoption of these instruments. Green Insurance (Grinsure) also shows a
weaker but significant correlation (r = 0.30, p < 0.10). These findings are consistent with recent European studies. For example,
Ziegler et al. (2023) highlight that proactive environmental strategies in the EU significantly drive green bond issuance and sustainable
investments. Similarly, Lozano & Sanchez (2022) find that environmental planning positively influences the development of green
credit schemes and insurance mechanisms across European financial institutions. Therefore, the results imply that stronger
environmental planning frameworks are key enablers of green financial products.

Table 4: Regression Results

Variable Coefficient Robust Std. Error t-Statistic p-Value
Intercept 12.30 3.15 3.90 0.0001
GrBonds 0.85 0.20 4.25 0.0000
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GrCredit 0.70 0.18 3.89 0.0001
Grinvest 1.05 0.22 4.77 0.0000
Grlnsure 0.65 0.15 4.33 0.0000
R2 0.62

Adj. R? 0.60

F-Statistic 45.32 0.0000

The regression results in Table 4 show that all independent
variables—Green Bonds (GrBonds), Green Credit (GrCredit),
Green Investment (Grinvest), and Green Insurance
(Grinsure)—positively and significantly influence the
dependent variable, with all p-values < 0.01. The strongest
effect is observed from Green Investment (f = 1.05), followed
by Green Bonds (B = 0.85), Green Credit (B = 0.70), and
Green Insurance (f = 0.65). The model explains 62% of the
variation in the outcome (R? = 0.62), with strong overall
significance (F = 45.32, p < 0.001). These findings are
consistent with recent European studies. For instance,
Capasso et al. (2022) found that green financial instruments
significantly enhance environmental sustainability and
economic performance across EU economies. Similarly,
Wojcik and loannou (2023) reported that green bonds and
investments serve as key drivers of green economic transitions
in European markets. This suggests that integrating green
finance tools especially green investment can be instrumental
in achieving sustainable development goals, supporting policy
strategies like the European Green Deal.

Table 5: Heteroskedasticity Test (Breusch-Pagan LM

Test)
Test Statistic Degrees of p-Value
Freedom
18.45 4 0.0021

Table 5 shows the results of the Breusch-Pagan LM test for
heteroskedasticity. The test statistic is 18.45 with 4 degrees of
freedom and a p-value of 0.0021, indicating a statistically
significant result at the 1% level. This implies the presence of
heteroskedasticity in the model, meaning that the variance of
the residuals is not constant across observations. The
implication is that standard errors may be biased, potentially
affecting the reliability of hypothesis testing. Recent European
studies, such as Miller and Schwarz (2022), highlight that
heteroskedasticity can distort inferential statistics in forensic
accounting research, leading to misleading conclusions if not
corrected. Similarly, a study by Greco and Russo (2021)
emphasizes the need for robust standard errors or generalized
least squares techniques to ensure accurate model estimation
in the presence of heteroskedasticity. Therefore, addressing
heteroskedasticity is crucial to ensure the validity of the
regression results and improve the robustness of fraud
detection analysis.

Table 6: Multicollinearity Check (Variance Inflation
Factors - VIF)

Variable VIF
GrBonds 1.75
GrCredit 1.82
Grinvest 1.90
Grinsure 1.65

Table 6 presents the Variance Inflation Factor (VIF) values
for multicollinearity diagnostics. All variables—GrBonds
(1.75), GrCredit (1.82), Grinvest (1.90), and Grlinsure (1.65)
have VIF values well below the threshold of 10, indicating no
serious multicollinearity concerns. This suggests that these
financial growth indicators are sufficiently independent,
allowing for reliable regression estimates. These results are
consistent with recent European studies. For instance, Paun et
al. (2023) emphasized the importance of low multicollinearity
in financial sector growth models, highlighting that
independent movement of financial instruments like bonds,
credit, and insurance enhances model precision. Similarly,
Kling et al. (2022) found that maintaining variable
independence improves the accuracy of financial stability
assessments across EU member states. Therefore, the current
findings support the robustness of the model and validate the
separate influence of each financial growth component in
explaining broader economic outcomes.

Table 7: Ramsey RESET Test for Model Specification

Test Statistic Degrees of Freedom | p-Value

2.67 3 0.094

Table 7 shows the Ramsey RESET test result used to assess
model specification. The test statistic is 2.67 with 3 degrees of
freedom and a p-value of 0.094. Since the p-value is greater
than the 5% significance level, we fail to reject the null
hypothesis that the model is correctly specified. This indicates
that there is no strong evidence of model misspecification, and
the functional form of the model appears adequate. This
finding supports recent European studies such as Garcia et al.
(2022), which emphasized that well-specified forensic models
improve the detection of financial irregularities without
overfitting. Similarly, Klein and Zimmermann (2021) found
that correctly specified forensic analytics models yield more
robust and interpretable outcomes in fraud risk assessments.
Thus, the adequacy of the model form in this study enhances
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the reliability of conclusions drawn regarding the impact of
forensic data analysis and other variables on fraud detection.

Table 8: Regression with Robust Standard Errors

Variable | Coefficient | Robust | t- p-
Std. Statistic | Value
Error
Intercept 12.30 3.15 3.90 0.0001
GrBonds 0.85 0.21 4.05 0.0000
GrCredit 0.70 0.19 3.68 0.0003
Grinvest 1.05 0.23 4.57 0.0000
Grlnsure 0.65 0.16 4.06 0.0000
R2 0.62

The results from Table 8 indicate that all the predictor
variables—GrBonds, GrCredit, Grinvest, and Grlnsure—have
a statistically significant positive impact on the dependent
variable, with p-values less than 0.05. Specifically: GrBonds
has a coefficient of 0.85 (p = 0.0000), suggesting that for
every unit increase in GrBonds, the dependent variable
increases by 0.85, holding other factors constant. GrCredit has
a coefficient of 0.70 (p = 0.0003), indicating a positive
relationship with the dependent variable. Grinvest shows the
highest coefficient at 1.05 (p = 0.0000), implying the strongest
effect on the dependent variable. Grinsure has a coefficient of
0.65 (p = 0.0000), also showing a positive effect. The robust
standard errors, which account for heteroscedasticity, ensure
the validity of these results. The R? value of 0.62 indicates
that the model explains 62% of the variance in the dependent
variable, demonstrating a good fit. These findings align with
recent studies that emphasize the importance of financial
instruments like bonds, credit, investment, and insurance in
driving financial performance. Previous research has shown
that these factors are crucial in risk management and
improving financial stability, suggesting that a strong
portfolio in these areas contributes to better financial
outcomes. This study reinforces the need for firms to diversify
across various financial instruments to maximize growth and
stability.

Table 9: Outlier and Influential Observation Analysis
(Cook’s Distance)

Statistic Mean Max Threshold (4/N)
Cook’s 0.025 0.15 0.020 (approx.)
Distance

Table 9 presents the analysis of outliers and influential
observations using Cook's Distance. The mean Cook’s
Distance is 0.025, with a maximum value of 0.15. The
threshold for identifying influential observations is set at
approximately 0.020 (4/N, where N is the number of
observations).

Since the maximum Cook's Distance (0.15) exceeds the
threshold of 0.020, it suggests that there may be some
influential observations in the dataset that could

disproportionately affect the model's results. Identifying and
addressing these influential points is critical to ensuring that
the regression model is robust and not unduly influenced by a
small subset of observations. This finding suggests that
further investigation of the observations with Cook's Distance
greater than the threshold is necessary to improve model
reliability and ensure that the analysis accurately reflects the
broader population.

3.4 Summary

The study focuses on how green finance influences
environmental planning within listed natural resources firms
in Nigeria. It highlights that environmental degradation
resulting from industrial activities can be mitigated by
implementing sustainable financial practices. The research
draws on financial and sustainability reports from selected
firms and applies econometric techniques to test the
relationship  between green finance variables and
environmental planning efforts. The key findings indicate a
strong positive link, showing that firms which utilize green
finance tools tend to have better environmental planning
strategies. Green bonds and loans are particularly effective in
encouraging environmental innovation and compliance.
Despite this, challenges such as weak green finance policies
and limited knowledge among stakeholders hinder broader
adoption. The study contributes to literature by
contextualizing green finance within the Nigerian industrial
and environmental framework. It offers evidence-based
suggestions for improving green finance practices to foster
sustainable development.

3.5 Conclusion

Green finance significantly enhances environmental planning
in Nigeria's natural resource industries. Firms that adopt green
financial mechanisms demonstrate better preparedness for
environmental risks and stronger commitment to sustainable
practices. While green finance remains underutilized in
Nigeria, its potential for driving environmental and economic
transformation is evident. Institutional support, policy reforms
and financial market innovations are crucial to scaling its
impact.

3.6 Recommendations

i Strengthen Regulatory ~ Frameworks: The
government should implement and enforce green
finance policies to incentivize environmentally
responsible corporate behavior.

ii. Promote Awareness and Capacity Building:
Stakeholders, especially in natural resources
industries, should be educated on the benefits and
application of green finance tools.

iii. Facilitate Access to Green Instruments: Financial
institutions should develop tailored green finance
products accessible to firms in various stages of
environmental planning.

iv. Mandate Sustainability Reporting: Regulatory
bodies should require listed companies to disclose
environmental planning and green finance usage in
their annual reports.
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V.

Enhance Public-Private Collaboration: Encourage
partnerships that leverage public funds to stimulate
private investment in green technologies.

3.7 Limitations of the Study

Limited Dataset: The study was constrained by the
availability of complete green finance and
environmental planning data, which reduced the
sample size.

Short Timeframe: The observation period may not
fully capture long-term trends or the delayed effects
of green finance initiatives.

Sector-Specific Differences Ignored: The analysis
treated the natural resources sector as homogenous,
which may obscure sub-sectoral variations.

3.8 Suggestions for Further Studies

Longitudinal Studies: Future research should
consider extended timeframes to capture the long-
term effects of green finance.

Sectoral Analysis: Detailed studies focusing on
specific sub-sectors (e.g., mining, oil and gas,
forestry) could yield more targeted insights.
Institutional Factors: Investigate how corporate
governance and institutional quality mediate the
relationship  between  green  finance and
environmental planning.

Comparative Studies: Cross-country comparisons
can reveal best practices and contextual factors
influencing green finance adoption.
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