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Abstract. The oil and gas industry in Nigeria, a vital
contributor to the nation's economy, has long been
associated with significant environmental challenges.
This empirical study explores the relationship between
environmental sustainability accounting practices and
the financial performance of eight listed oil and gas
companies on the Nigerian Stock Exchange Market
(NGX) as of January 17, 2022, in Nigeria. The study
employed Driscoll-Kraay standard errors and revealed
that environmental accounting had significant effects
on returns on assets, earnings per share, and liquidity
ratio. The study revealed that the implementation of
environmental accounting practices had diverse
effects on the performance of oil and gas companies in
Nigeria. The findings encourage policymakers and
stakeholders in the sector to utilise insights on the
potential benefits and challenges associated with
adopting environmental accounting practices, and
design more effective regulations and incentives that
promote environmental corporate responsibility. The
study reported other significant policy-oriented
findings.
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1. Introduction

Climate change, global warming, ozone layer
depletion, pollution, and ocean acidification are some
of the key environmental issues the world currently
experiences. These key issues are direct consequences
of business, organizations, companies and firms not
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being mindful of the effect of their business operations
on the environment, society, and economy. For many
years, stakeholders have been clamoring for
organizations to be held responsible for the impact of
their activities on the environment because of the
imbalances in the environmental system. The
environmental system is imbalanced, and stakeholders
have been demanding that organisations be held
responsible for their activities' effects on the
environment for a long time (Owolabi, et al., 2022;
Adamkaite, et al., 2022). The success of every
business organization is largely dependent on revenue
and the benefits to the environment, society, and
economy.

Concern and attention are growing among countries
and organisations regarding the necessity of
environmental accounting. This has emerged as an
essential issue for business organisations and nations
due to the critical role that the environment plays in
the progress and growth of both entities (Owolabi et
al., 2022). Environmental sustainability accounting as
an aspect of corporate social responsibility is a crucial
phenomenon that is very vital to the life of any
business organization. With the increase in the
awareness of stakeholders about the impact of
corporate organisations’ activities on the environment,
organizations must adapt to the expectations and
demands of stakeholders (Adamkaite et al., 2022).
According to Ohidoa et al. (2016), businesses,
particularly those whose operations have an impact on
the environment, ought to be transparent about their
financial commitments to improving the environment.
This is especially true for businesses whose operations
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involve pollution and other environmental hazards.
Environmental sustainability disclosure in yearly
reports is still a current problem in research. Ordu and
Amah (2021) claim that non-financial reporting is
expanding because of increased awareness among
businesses, stakeholders, and shareholders about how
these problems ultimately impact a company's long-
term performance.

In a developing economy like Nigeria, there is no
definite accounting standard or guideline that requires
organizations to report the impact of their activities in
their annual reports. Environmental concerns in
Nigeria and elsewhere reduce life expectancy. Thus,
the Companies and Allied Matters Act (CAMA),
International Accounting Standards (IAS), and
International Financial Reporting Standards (IFRS) do
not require quantitative or qualitative disclosure of
(financial) environmental accounting information in
annual reports. There is no mandatory Stock Exchange
listing requirement for Nigerian companies to disclose
environmental accounting information, but the
Nigerian Stock Exchange's 2018 sustainability
reporting Guideline advised corporations to disclose
environmental events. Thus, Nigerian environmental
accounting disclosure is voluntary, which discourages
it (Osaloni & Oso, 2023; Owolabi et al., 2022).

The oil and gas sector, as one of the major contributors
to the emission of greenhouse gases, has come under
public scrutiny and is expected to act and reduce its
negative impact on the environment. The oil and gas
sector plays a vital role in the growth and development
of the Nigerian economy and the achievement of
sustainable development goals. Oil and gas companies
are profit-oriented enterprises like other companies
and strive to improve their financial performance.
Every company that makes a profit strives to improve
its corporate financial performance, which is used to
gauge the productivity and effectiveness of its
managers. Every company can benefit from a healthy,
long-lasting competitive advantage if it can devote its
people and resources to strategic tasks that improve
organizational performance while adhering to moral
and ethical standards (Makhdoom, et al., 2023;
Osaloni & Oso, 2023). Any organization's
performance will be continuously evaluated, resulting
in the timely and important information that managers
need to make decisions that will advance the
organization and enhance their  operations
(Makhdoom, et al., 2023). The major methods of
financial analysis are used to value a company's
overall financial performance. To forecast a
company's future growth, stability, and health,
financial analysis is used. Based on the intended
application, timing, and nature of the information
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resources, the best financial analysis approach should
be chosen (Adamkaite, et al., 2022; Pham, et al.,
2021).

Numerous elements, which may be divided into micro
and macro factors, influence how well organizations
operate financially. Additionally, they exert a
substantial influence on the valuation of a company's
financial performance (Amosun et al., 2022).
Financial performance is typically measured by return
on assets, earnings per share, return on equity, and net
profit margin. Factors such as liquidity, ownership,
age and size of the firm, leverage, productivity,
solvency, and restrictions in the available resources
are affected by micro factors, while macro factors
encompass exogenous factors that exert an influence
on the financial state of companies (Amosun et al,
2022). An imbalance in business, the economy, and
the world might result from financial crises (Pham, et
al., 2021).

In the global community, corporate entities are
confronted with economic, social, and environmental
responsibilities, duties, and functions. Businesses face
significant obstacles in the current economic climate
when attempting to strike a balance between financial
performance and corporate sustainability. The global
development, growth, and survival of corporations are
predominantly  contingent upon the financial
performance and operational efficacy of their
management (Chiamogu & Okoye, 2020). Companies
in Nigeria voluntarily provide information about their
environmental responsibility efforts in their financial
reports. Many organizations include qualitative or
quantitative information about their efforts to uphold
environmental stewardship in their financial reports.
The effectiveness of management in managing people
and resources in any organization is very tactical in
contributing to the synergy between social and
environmental accounting information and a
company's financial performance. This study is
therefore aimed at determining the effect of
environmental accounting on the performance of listed
oil and gas companies in Nigeria.

Conceptually, performance is an inclusive term that
encompasses any aspect or the entirety of an
organization's activities over a period of time,
typically evaluated in relation to past or anticipated
cost effectiveness, managerial responsibility, or
liability (Chiamogu & Okoye, 2020). Ehioghiren and
Eneh (2019) define performance as a collection of
financial and non-financial indicators that furnish all
stakeholders with insight into the organization's
management's  capability to accomplish  the
predetermined goals for the fiscal period. Financial
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performance evaluates the effectiveness with which a
company converts its primary business assets into
profit, in addition to identifying the financial
consequences of its operational strategies and
procedures (Al-Waeli et al., 2021). According to Pham
et al. (2021), financial performance pertains to the
degree to which an organisation has achieved its
financial objectives. Financial performance is an
inherently subjective metric that assesses the
efficiency with which an organisation utilises its core
business assets to produce income. It provides an
indication of the overall health and actual financial
standing of a company (Eze, 2021).

The phrase green or environmental or sustainability
accounting might signify different things to different
people. A common understanding is that "green
accounting™ refers to the practise of tracking and
reporting expenses that have an impact on the
environment (Nkwoji, 2021). Providing objective
evidence of  environmental circumstances,
environmental accounting focuses on a firm's
environmental performance statistics (Ordu & Amah,
2021). Financial and non-financial information are
both included. Additionally, green accounting is
defined by Makhdoom et al. (2023) as a way to
economically measure an organization's performance
regarding the environment. Information regarding the
operational performance of the company in relation to
environmental protection is the aim. Shareholders and
bondholders are the only parties who can use
conventional accounting to make decisions based on
financial data. The goal of "green accounting" is to
include in the monetary impact on the environment
when calculating business profits. There is a common
understanding that environmental accounting is a
collection of activities undertaken by organisations to
track and report on how well they are doing in terms
of protecting the environment (Adegbie et al., 2020)..

Empirically, many academics are interested in the
empirical effects of environmental accounting on
performance, but their studies have led to diverse
findings. A study by Ezeagba et al. (2017) examined
the relationship between environmental accounting
disclosure and return on assets. The study focused on
the financial performance of food and beverage
enterprises in Nigeria. Listed Nigerian oil and gas
businesses' financial performance was studied by
Nwafor et al. (2021) in relation to green environmental
accounting. The research concluded that the chosen oil
and gas businesses' financial performance was
positively impacted by green environmental
accounting. The findings of Saman (2019) and
Chiamogu and Okoye (2020) are in agreement with
this conclusion. Two oil and gas companies listed on
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the Nigerian Stock Exchange (from 2010 to 2014) had

their earnings impacted by corporate social
responsibility, according to Eze et al. (2016).
Companies' publicly available annual financial

records provided the data used in the study, which
employed a basic linear regression method for
analysis. The results showed that CSR significantly
and positively affects profits.

Extant studies (Owolabi et al., 2022; Adamkaite et al.,
2022; Emeke et al., 2021) have also looked at how
social and environmental disclosures affect the
performance of consumer goods and manufacturing
companies. Based on the results, Emeke et al. (2021)
found that the impact of social and environmental
disclosure on return on assets was unaffected by firm
size or age, but that it did significantly affect earnings
per share. The Nigerian oil and gas firms' CSR
initiatives and earnings per share were studied by
Owolabi et al. (2022). Their research showed that oil
and gas companies' profits were unaffected by their
CSR initiatives. An investigation into the effect of
CSR on energy companies' bottom lines was
conducted by Adamkaite et al. (2022) in Lithuania.
Corporate  social responsibility and financial
performance were shown to have no relationship,
according to the study. Osaloni and Oso (2023),
Makhdoom et al. (2023), Amosun et al. (2022), and
llelaboye and Alade (2022) were among the papers
that found that social and environmental accounting
significantly affected the profitability of financial
institutions. According to research by llelaboye and
Alade (2022), listed Nigerian family-owned
businesses' financial performance suffered due to
environmental accounting. Environmental accounting
information has a substantial effect on the financial
performance of manufacturing enterprises, according
to Osaloni and Oso (2023). Environmental CSR,
business performance, and partnership restructuring
were found to be positively correlated by Makhdoom
et al. (2023), who established a link between the two.
In addition, the results showed that the connection
between environmental CSR and partnership
restructuring was decreased by industrial power and
dysfunctional competition.

The novelty of this study is depicted in addressing the
pitfalls of environmental practices and disclosure
patterns concerning the financial performance of
Nigeria's oil and gas sector, which is a sector that is
actively involved in the exploration of natural
resources and the destruction of the environment, and
which should ordinarily be responsible to the
environment and society in return. Also, most studies
on environmental, social, and governance (ESG)
practices and financial performance have been
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accomplished in developed economies, with limited
attention given to emerging markets, particularly
Nigeria, where ESG practices differ significantly due
to regulatory, cultural, and socioeconomic factors.
Research is needed to understand how specific
variations in ESG practices, especially environments,
affect the financial performance of oil and gas
companies, particularly in Nigeria. Also, much of the
existing literature tends to focus on individual ESG
factors, such as environmental performance or social
responsibility, rather than examining the holistic
impact of ESG practices on financial performance.
There is a need for studies that analyze the combined
effects of various ESG factors on financial outcomes,
especially in the context of the oil and gas industry.
Lastly, there is ongoing debate regarding the
appropriate methodologies and metrics for measuring
ESG performance and its relationship with financial
outcomes. Many existing studies rely on self-reported
data, which is largely subject to biases and
inaccuracies. Standardized metrics for ESG, like the
Global Reporting Initiative (GRI), are needed to
facilitate comparability and enhance the validity of
findings across studies. In addition, more robust
methodologies such as Driscoll-Kraay standard errors,
which are robust to serial correlation and provide
reliable estimates even in the presence of
heteroscedasticity (which is often a cross-section
issue), are appropriate in the presence of short time-
series or limited cross-sectional observations such as
this present study.

The remaining sections of the paper are structured as
follows: Section 1 is an introduction and identifies
gaps in the literature; Section 2 presents the data
measurements and sources; In Section 3, we discuss
theory development and hypotheses. Section 4 gives a
summary of the methods and data sources, including
modeling techniques, variable measurement, and
empirical strategy employed in the study; Section 5
explores the empirical findings and goes into detail
about the results and discussions; and Section 6
concludes and discusses policy implications.

2. Data and Measures
2.1 Performance Measures

Companies' performance can be measured in a number
of ways. The most popular approaches used by
academics and researchers to assess financial
performance are those based on market indicators and
accounting measures. Scholars agree that accounting-
based measures, or market-based indicators, are the
best ways to assess financial success (Achim &
Borlea, 2014). Commonly used accounting-based
metrics include net profit margin, return on equity,
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return on sales, return on capital utilised, and return on
asset. Although they are frequently employed, market-
based metrics such as price-book ratio, dividend yield,
earnings per share, and dividend per share, Tobin's Q,
and earnings yield. For this study, the accounting-
based measures used were return on assets and
liquidity, while the market-based measure used was
earnings per share.

Ezeagba et al. (2017) assert that return on assets is a
comprehensive indicator of operational efficiency.
Return on assets (ROA) is a crucial number used by
shareholders to evaluate the effectiveness of
management in utilising the average amount of
investment in the company's assets, regardless of
whether the investment comes from investors or
creditors. The ROA indicator is a highly effective
metric for evaluating the financial robustness and
operational effectiveness of a company. This ratio is
crucial for management to assess the performance of
enterprise assets in relation to planned business
objectives and market rivals (Diaz & Pandey 2019).
Lalithchandra and Rajendhiran (2021) contend that
liquidity is a crucial indicator of a company's capacity
to meet its financial obligations promptly. Liquidity
ratios demonstrate the capacity of a business to fulfil
its immediate financial obligations. If these ratios
reflect weakness, it suggests that the organisation may
encounter challenges in meeting its short-term
financial liabilities (Amengor, 2010). According to
Choiriyah et al. (2020), earnings per share is a ratio
that measures the effectiveness of management in
generating profits for shareholders. It displays the
portion of a company's net profit that is allocated to all
shareholders of the company. Earnings per share
(EPS) is a financial metric that quantifies a company's
capacity to earn net profits per share (Sudirman et al.,
2020).

2.2 Environmental Sustainability Measures

Studies on environmental accounting have been
surrounded by diverse measurements such as
environmental disclosure score, ESG score, Global
Reporting Index (GRI), Fortune magazine reputation
index, MSC KLD 400 social index, Vigeo Index and
Dow Jones Sustainability Index, as well as content
analysis and definitions based on researchers'
methodologies, research approaches, and the scope of
their studies. One of the best measures, according to
recent literature (Osaloni & Oso, 2023; llelaboye &
Alade, 2022; Adegbie et al., 2020; Oti & Mbu-Ogar,
2018), that captures several aspects of ESG is the GRI.
In this study, the GRI framework was employed to
assess environmental accounting, as only a limited
number of studies have utilised this index in the
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literature. Environmental accounting was evaluated
through the utilisation of waste management
disclosure (WMD), community development
disclosure (CDD), and employees' health and safety
disclosure (EHSD). Oti and Mbu-Ogar (2018) defined
employee health and safety disclosures as reports or
programmes designed to safeguard employees against
the actions of organisations.

For WMD, Osaloni and Oso (2023) argue that WMD
is the disclosure of a company's physical management
of waste, reduction of waste generation, and
promotion of reuse and recycling. Adegbie et al (2020)
opined that WMD is a measure introduced by
organizations to avoid or reduce waste. It covers the
cost of the treatment of waste, management of waste,
pollution, reparation, resourcing, and conservation.
Regarding CDD, a company's relationship with its
host community can be managed by disclosing its
environmental and social initiatives (Banwarie, 2011).
This creates a stable business climate free from protest
or conflict and is affected by important stakeholders.
llelaboye and Alade (2022) define CDD as costs
incurred by organizations for the good of society and
a clean environment for communities.

Figure 1. Conceptual Framework

Environmental Accounting

Employees Health & Safety Disclosure

] "

2.3 Theory Development and Hypotheses

This study is anchored on the signaling theory.
Michael Spence introduced the signaling theory in
1973. This concept posits that business directors
engage in voluntary disclosure, which includes the
disclosure of social responsibility and the
manipulation of market asymmetry to convey precise
signals to the market demonstrating the favourable
performance of their organisations. The signaling
theory provides clarity on how companies employ
diverse boards to convey their commitment to social
values to a variety of organisations. Information
asymmetry occurs when people get different
information.  Signaling theory helps reduce
information asymmetry and ensures all stakeholders
get the same information, which will aid in making
sound decisions.

The hypotheses provided in the null form, depicted in
the conceptual framework in Figure 1, are to be tested
to examine the effect of environmental accounting on
the financial performance of oil and gas companies in
Nigeria:

Financial Performance

Return on Assets

Waste Management Disclosure

l Ha

l

Earnings per Share

Community Development Disclosure

A

Main Model

Liquidity
A

Source: Researchers’ Computation

3. Methods and Data Sources

In empirical research that involves time-series and cross-sectional data with potential correlation and
heteroscedasticity, using appropriate standard errors is crucial to making accurate statistical inferences (Driscoll &
Kraay, 1998). In the context of this study that investigates the relationship between environmental accounting and the
financial performance of listed oil and gas companies in Nigeria, the Driscoll-Kraay (DK) standard errors offer several
justifications by addressing serial correlation which often a characteristic of time-series data where observations at
different time points are correlated. The presence of serial correlation can lead to biased estimates and inefficient
standard errors if not properly accounted for. Driscoll-Kraay standard errors are robust to serial correlation and provide
reliable estimates even in the presence of autocorrelation (Driscoll & Kraay, 1998; Joshi, Dalei & Mehta, 2021); by
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handling heteroscedasticity which is often a cross-section issue. In financial data and other economic time series,
heteroscedasticity (unequal variance of errors) is a common issue. Heteroscedasticity can result in standard errors that
are biased and can lead to erroneous statistical inferences. Driscoll-Kraay standard errors are robust to
heteroscedasticity, ensuring accurate estimates of coefficients and valid hypothesis tests (Driscoll & Kraay, 1998;
Iheonu, Asongu & Odo, 2020).

Also, the Driscoll-Kraay standard errors are especially appropriate in the presence of short time series or limited cross-
sectional observations such as this present study. The flexibility in modeling and robustness to misspecification are
other desirable features of the Driscoll-Kraay standard errors. It does not require strict assumptions about the
underlying data distribution. The model specifications can be linear or non-linear models, making them suitable for
various empirical analyses (Driscoll & Kraay, 1998; Joshi, Dalei & Mehta, 2021). Its robustness to certain forms of
model misspecification enhances the validity of results in case of model uncertainty (Driscoll & Kraay, 1998). Lastly,
Driscoll-Kraay standard errors are particularly suitable for panel data models, offering advantages over traditional
standard errors (pooled OLS, fixed-effect, and random effect) in dealing with correlation and heteroscedasticity in this
context (Driscoll & Kraay, 1998). Since this study focuses on listed oil and gas companies in Nigeria which involves
panel data with repeated observations for each firm over time, the likelihood of one form of spatial dependence or
others in the panel sample would produce inconsistent standard errors. Hence, the usual ordinary least square (OLS),
fixed effect, and random effect standard errors become ineffective.

Following several studies on the link between environmental accounting disclosures and financial performance
(Makhdoom et al., 2023; Osaloni & Oso, 2023; llelaboye & Alade, 2022; Amosun et al., 2022; Owolabi et al., 2022;
Nwafor et al., 2021; Emeke et al., 2021; Chiamogu & Okoye, 2020;), the functional model is specified as:

Yie = Bo + B1Xic + ;¢ [1]

Where Y;, is a (3 * 1) vector of indicators of financial performance of Oil and Gas sector at time, t and firm i, while
X;; represents a (3 = 1) vector of variables of environmental accounting disclosure at time, t and firm i. The financial
performance (PER) of Oil and Gas sector is measured by Returns on assets (ROA), Earning per share (EPS), and
liquidity (L1Q) while environmental accounting disclosures were measured using waste management disclosure
(WMD), community development disclosure (CDD), and employees’ health and safety disclosure (EHSD). Thus, the
empirical model is specified as:

PER; = Bo + BLEHSD; + B,WMD; + B3CDDyy + &t [2]

Where PER;; is a (3 * 1) vector financial performance (proxied by Returns on assets (ROA), Earning per share
(EPS), and liquidity (L1Q)) at time, t and firm i, and EHSD;, represents employees’ health and safety disclosure at
time, t and firm i; WMD;, represents waste management disclosure at time, t and firm i; CDD;, represents
community development disclosure at time, t and firm i while g;; is the firm specific disturbance term. ¢t = 2011 —
2022 while i = 1, ...,8. Table 1 and Table 2 present the variable definition/measurements and the list of selected eight
(8) oil & gas companies listed on the NGX as of 17th January 2022.

Table 1: Variable Definition and Measurements

Variable

Measurement

Justification

Return on Asset (ROA)

rofit after tax
% X 100
total assets

Emeke et al (2021), Diaz & Pandey (2019)

Earnings per Share (EPS)

(Earnings available to ordinary
shares)/(weighted ordinary shares in issues) x
100

Emeke et al (2021), Choiriyah et al., (2020),
Sudirman et al., (2020), Saman (2019)

Liquidity Ratio (LIQ)

current asset — inventory

current liabilities

Lalithchandra & Rajendhiran (2021), Emeke et al
(2021), Saman (2019)

(CDD)

Employees Health &  Safety | GRI Index llelaboye & Alade (2022), Adegbie et al (2020), Oti
Disclosure (EHSD) & Mbu (2018)

Waste  Management  Disclosure | GRI Index Adegbie et al (2020), Nwaimo (2020), Oti & Mbu
(WMD) (2018).

Community Development Disclosure | GRI Index GRI (2021)

Oti & Mbu (2018), Adegbie et al (2020), Nwaimo
(2020), llelaboye & Alade (2022).

Source: Researchers’ Compilation
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Table 2: List of Qil & Gas Companies Listed on the NGX as of 17" January 2022

SIN Companies Primary Business Exchange Sector
1 11 PIc Petroleum Station Oil and Gas
2 Ardova Plc (Forte Qil) Integrated Oil and Gas Oil and Gas
3 Conoil Plc Oil and Gas Refining and Marketing Oil and Gas
4 Eterna Plc Oil and Gas Refining and Marketing Oil and Gas
5 Japaul Gold& Ventures Plc Qil and Gas Refining and Marketing Qil and Gas
6 Mrs Qil Nigeria Plc Oil and Gas Refining and Marketing Oil and Gas
7 Oando Plc Integrated Qil and Gas Qil and Gas
8 Total Energies Marketing Nigeria Plc | Oil and Gas Refining and Marketing Oil and Gas

4. Results and Discussion
4.1 Descriptive Statistics and Correlation Analysis

To give background knowledge on the variables, it is crucial to talk about the descriptive statistics of the ones used in
the study. Table 4 displays the correlation matrix of the variables used in the study, whereas Table 3 displays the
descriptive statistics. The average of 17.16 return on asset implies that 17.16% is the proportion of the return generated
per naira of total asset utilized; while the average of earnings per share shows that the reported earnings of equity
share are 4.60 kobo, while 1.01 of liquidity indicates that on average of Oil & Gas Companies can pay short term
debts immediately. The average of 0.96 of Employees' Health and Safety Disclosure (EHSD) indicates that on average
seven (7) Oil and Gas companies reported employees' health and safety disclosure in their annual report, 0.10 of Waste
Management Disclosure (WMD) indicates that on average one (1) company reported about WMD in its annual report;
while 0.49 of Community Development Disclosure (CDD) indicates that on average three (3) companies reported
about CDD in their annual report. The minimum values of ROA, EPS, and LIQ indicate that there are periods of
reported losses by the selected companies. The Employees Health & Safety Disclosure (EHSD), Waste Management
Disclosure (WMD), and Community Development Disclosure (CDD) each have a minimum value of 0.00, indicating
that some firms have various levels of Environmental Accounting practices proxies among themselves. However, the
result presented in Table 3 revealed that Return on Asset (ROA) and Earnings per Share (EPS) exhibited the greatest
degree of dispersion from the mean at 75.3% and 8.49%, respectively. In contrast, Liquidity (LQ), Employees Health
& Safety Disclosure (EHSD), Waste Management Disclosure (WMD), and Community Development Disclosure
(CDD) displayed standard deviations of 0.82%, 0.50%, 0.31%, and 0.21%, respectively. These values suggest that
there were fluctuations within the dataset under consideration.

The correlation matrix presents the level of multicollinearity among the independent variables of the research in Table
4. The findings revealed that the correlation between EHSD and WMD was 8.2%, whereas the correlation between
CDD and EHSD was 21.3%. Neither of these correlations exceeded the 80% threshold for multicollinearity proposed
by Baltagi (2015). Therefore, the research concluded that the issue of multicollinearity among the independent
variables does not arise. Furthermore, the findings presented in Table 4, including the Variance-Inflation Factor (VIF),
corroborated the conclusions drawn from the correlation matrix that multicollinearity is not an issue among the
independent variables. This is supported by the variables' mean VIF value of 1.78, which is below the recommended
thresholds of 5 or 10 as proposed by James, Witten, and Tibshirani (2017).

Table 3: Descriptive Statistics of the Variables

Variable Obs. Mean Std. Dev. Min. Max.
ROA 96 17.02163 75.32424 -55.75645 545.408
EPS 96 4.600182 8.487763 -20.23 43.58
LIQ 96 1.014055 0.8161189 -1.15851 6.364849
EHSD 96 0.9545455 0.2094926 0 1

WMD 96 0.1022727 0.3047431 0 1

CDD 96 0.4886364 0.5027355 0 1

Note: ROA, EPS, LIQ, CDD, WMD, EHSD represent Returns on assets, Earning per share, liquidity, Community development
disclosure, Waste management disclosure, and Employees’ health and safety disclosure respectively
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Table 4: Correlation Analysis for Oil & Gas Companies

Variance-Inflation Factor (VIF)
Correlation Matrix
EHSD WMD CDD VIF 1/VIF
EHSD 1.0000 1.05 0.948089
WMD 0.0737 1.0000 1.01 0.992401
CDD 0.2133 -0.0298 1.0000 1.05 0.952411
Mean VIF = 1.04

Note: CDD, WMD, EHSD represent Community development disclosure, Waste management disclosure, and Employees’ health
and safety disclosure respectively

4.2 Stationarity and Cross-Sectional Dependence Tests

One major observation in the model is the assumption of interdependence among the oil and gas companies.
Environmental disclosures tend to ensure collective sustainability decision-making for the companies since this is one
of the requirements of global environmental management. Built on this argument, this work adopts tests for cross-
sectional dependence among the companies using the cross-sectional unit root test and cross-sectional dependence
test. These tests determine whether series are heterogeneous. Table 5 contains the outcomes of the unit root test
conducted on the variables. At each level, the results indicate that every variable is stationary. Hence, it can be
concluded that the variables adopted in the models do not lead to spurious regression. Moreover, to check for cross-
sectional dependence among the oil and gas companies, we adopt three cross-sectional tests (Perasan, Frees, and
Friedman tests). The results, in Table 6, show that the models exercise a high cross-sectional dependency as shown
by the significance levels. All three methods reported cross-sectional dependence among the oil and gas companies.

Table 5: Cross-sectional augmented Im, Pesaran, and Shin (CIPS) Unit Root Test

Variables CIPS Values Decision
ROA -2.155** I(1)
EPS -3.901%** I(1)
LIQ -5.215%** I(1)
EHSD -5.279%** I(1)
WMD -4,923%** I(1)
CDD -2.123** I(1)

Notes: ***, ** and * indicate 1%, 5% and 10% significant levels respectively.

Table 6: Cross-Sectional Dependence Tests

Tests/Models ROA Model EPS Model LIQ Model Overall Model
Pesaran 8.358*** 13.214** 5.551** 7.118***
Friedman 113.518** 121.265*** 102.511*** 112.025***
Frees 1.6694** 1.892** 1.501** 1.708***

Notes: ***, ** and * indicate 1%, 5% and 10% significant levels respectively.

4.3 Effect of Environmental Sustainability
Accounting on Financial Performance

measured by Returns on Assets (ROA) (8,= -85.77,
p<0.05). However, it has a significant positive
influence on the performance of such firms as
measured by Earnings per Share (EPS) (8,= 3.166,
p<0.05), and on the performance of publicly traded
Oils and Gas companies as measured by Liquidity
(B5= 0.831, p<0.05). Based on this result, a one-unit
increase in EHSD is associated with an 85.77 unit
decline in ROA, while EPS and LIQ increase by 3.166
and 0.831 units, respectively, for the selected oil and
gas corporations in Nigeria. As measured by Returns
on Assets (ROA), the adverse impact of Employees
Health & Safety Disclosure (EHSD) on the financial
performance of publicly traded oil and gas companies
is multifaceted. Accidents, infections, and injuries
among personnel may ensue due to substandard health
and safety protocols, which may ultimately cause
operational disruptions and diminished productivity.

Table 6 presents the outcomes of the cross-sectional
dependence tests, which indicate the presence of
cross-sectional  dependence among companies.
Consequently, the conventional ordinary least square
(OLYS), fixed effect, and random effect standard errors
are rendered inapplicable, rendering their
interpretations superfluous. In order to address the
challenges  associated  with cross-sectional
dependence, correlation, and heteroscedasticity in the
panel of oil and gas companies, the Driscoll-Kraay
standard errors presented in Table 7 are interpreted.
The findings presented in Table 7 indicate that
Employees Health & Safety Disclosure (EHSD) has a
statistically significant adverse impact on the
performance of publicly traded Oils and Gas firms, as
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This aligns with the findings of previous studies
(Osaloni & 0Oso, 2023; Owolabi, et al., 2022;
Adamkaite, et al. 2022; Eze, 2021; Ehioghiren &
Eneh, 2019) that EHSD can have a significant impact
on the company's capacity to produce returns on its
assets, as periods of inactivity and lower efficiency can
lead to decreased output and revenues.

The results in Table 7 also reveal that Waste
Management Disclosure (WMD) has a significant
negative effect on the performance of listed Oils and
Gas companies measured by Returns on Assets (ROA)
(B,= -2.039, p<0.05); but it has a significant positive
effect on the performance of listed Qils and Gas
companies measured by Earnings per Share (EPS)
(B,= 0.155, p>0.05) and Liquidity Ratio (LI1Q) (B5=
0.292, p<0.05). This result implies that a unit increase
in WMD would lead to a 2.039 unit decrease in ROA,;
leading to 0.155 and 0.292 unit increases in EPS and
LIQ respectively for the selected Oils and Gas
companies in Nigeria. A negative effect of Waste
Management Disclosure (WMD) on the financial
performance of listed oil and gas companies

The findings presented in Table 7 indicate that Waste
Management Disclosure (WMD) has a statistically
significant adverse impact on the performance of listed
Oils and Gas firms, as evaluated by Returns on Assets
(ROA) (B, = -2.039, p<0.05). However, it has a
statistically significant positive influence on Earnings
per Share (EPS) and Liquidity Ratio (L1Q) (8,=0.155,
p>0.05) and (B3;= 0.292, p<0.05) respectively. Based
on the findings, it can be inferred that a one unit
increase in WMD would result in a 2.039-unit
reduction in ROA. In contrast, the QOils and Gas
companies in Nigeria would experience increases of
0.155 units in EPS and 0.292 units in LI1Q. An adverse
impact of Waste Management Disclosure (WMD) on
the financial performance of quoted oil and gas
companies measured by Returns on Assets (ROA)
could lead to increased operational costs,
environmental liabilities, reputational damage,
regulatory compliance costs, litigation risk, loss of
social license to operate, and long-term sustainability
concerns. Addressing waste management issues
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proactively is essential for mitigating these risks and
improving financial performance, measured by ROA
in the long run. This finding supports the conclusion
from extant studies (Cincalova & Hedija, 2020;
Chiamogu & Okoye, 2020; Ehioghiren & Eneh, 2019)
that poor waste management practices can lead to
higher operational costs for oil and gas companies.
This can include expenses related to waste disposal,
remediation of environmental damage, regulatory
compliance, and fines for violations.

The results in Table 7 and Table 8 show that
Community Development Disclosure (CDD) has a
significant negative effect on the performance of listed
Oils and Gas companies measured by Returns on
Assets (ROA) (B, = -36.71, p<0.05), Earnings per
Share (EPS) (B, = -0.0449, p>0.05) and Liquidity
Ratio (LIQ) (B5=-0.119, p<0.05). This result implies
that a unit increase in CDD would lead to a 36.71 unit
decrease in ROA; a 0.0449 unit decrease in EPS, and
a 0.119 unit decrease in LIQ respectively for the
selected Oils and Gas companies in Nigeria. The
negative effect of CDD practices may lead to
reputational damage for the company. If the company
is perceived as neglecting its social responsibility or
failing to address community needs, it can erode trust
and credibility among stakeholders, including
investors, customers, and regulators (Chiamogu &
Okoye, 2020; Ehioghiren & Eneh, 2019). Also, poor
community development practices can lead to
increased operational costs for oil and gas companies.
The finding is in line with previous studies (Osaloni &
0so0, 2023; Amosun, et al., 2022; Chiamogu & Okoye,
2020; Ehioghiren & Eneh, 2019) that negative CDD
practices may expose the company to regulatory and
legal risks. Failure to meet community expectations or
comply with relevant regulations can result in fines,
penalties, and legal liabilities for the company. These
increased costs reduce profitability, lower EPS, and
negatively impact liquidity ratios. This can result in
decreased investor confidence, reduced market
demand for the company's shares, and potential
boycotts by customers, ultimately impacting ROA,
EPS, and liquidity ratios.
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Table 7: Regression Results on Effect of Environmental Accounting on Financial Performance of Nigerian Oil and Gas sector:

Driscoll-Kraay Standard Error Method

Return on Asset (ROA)

Earnings per Share (EPS)

Liquidity Ratio (LIQ)

Variable Fixed Effect Random Effect Driscoll-Kraay Fixed Effect Random Driscoll- Fixed Effect Random Effect Driscoll-Kraay
FE Effect Kraay FE FE

EHSD -85.77** 89.56** -85.77** 3.166 3.178 3.166** 0.831** 0.779** 0.831***
(37.73) (37.19) (14.3) (3.214) (3.159) (1.060) (0.335) (0.336) (0.247)

WMD -2.039 -12.23 -2.039 0.155 -0.737 0.155 0.292 0.157 0.292%**
(54.15) (33.97) (12.78) (4.614) (4.196) (0.220) (0.481) (0.406) (0.0329)

CDD -36.71* -24.35 -36.71* -0.0449 -0.123 -0.0449 -0.119 -0.166 -0.119***
(18.74) (17.03) (17.97) (1.597) (1.554) (1.814) (0.166) (0.163) (0.0368)

Constant 117.0%** 115.7%** 117.0 1.585 1.702 1.585* 0.249 0.336 0.249
(36.92) (36.90) (123.1) (3.146) (4.230) (0.719) (0.328) (0.378) (0.241)

R-squared 0.422 0.413 0.507

Adj. R-squared  0.401 0.399 0.472

F-Stat (Prob.) 3.55%* 5.82** 44,08***
(0.0181) (0.0145) (0.0000)

No of id 8 8 8 8 8 8 8 8 8

Obs. 88 88 88 88 88 88 88 88 88

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 8: Regression Results on Effect of Environmental Accounting on Financial Performance of Nigerian Oil and Gas sector:

Driscoll-Kraay Standard Error Method

Dependent Variable: PERF Fixed Effect Random Effect Driscoll-Kraay FE

Ehsd 0.661* -0.643* 0.661*
(0.386) (0.381) (0.348)

Wmd 0.247 0.262 0.247***
(0.554) (0.508) (0.0322)

Cdd -0.0222 -0.0364 -0.0222
(0.192) (0.187) (0.145)

Constant 0.637* 0.614 0.637**
(0.378) (0.516) (0.283)

Observations 88 88 88

R-squared 0.392

Adj. R-squared 0.359

F-Stat 37.03***

(Prob.) (0.000)

Number of id 8 8 8

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

4.4 Discussion of Theoretical and Empirical
Findings

Theoretically, the study was anchored on signaling
theory and stakeholder’s theory. The findings provide
an insight into the connection between environmental
accounting and performance of listed oil and gas
companies in Nigeria. The findings are in line with the
theoretical framework, as signaling theory focuses on
how firms and organizations use heterogeneous boards
to communicate observance of social values to a
variety of organizational investors as information
influences stakeholders’ decision-making procedures,
who make decisions based on public information that
is made available or private information that is only
available to a select few. The study validates the
hypothesis of the signaling theory since it states that
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organizations use the information about the impact of
their activities on the environment, to evaluate their
financial performance. While the stakeholder’s theory
focuses on successfully managers accommodate the
interests of all stakeholders who are directly or
indirectly impacted by corporate operations. Since
businesses cannot function or survive without their
immediate surrounding or society, all stakeholders’
interests will be taken into account while making
strategic  decisions. Companies must enhance
shareholders wealth while also taking their demands
into account when making choices. Since the success
or failure of any business in terms of performance
depends on the interested parties, environmental
problems and their effects affect all stakeholders.
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On the empirical side, findings indicates that a
negative effect of EHSD on financial performance can
harm the reputation of oil and gas companies, resulting
in reduced trust and confidence among stakeholders
such as investors, customers, and the public
(Adamkaite, et al. 2022; Eze, 2021). Moreover,
positive EPS impacts suggest that the company is
producing increased earnings in comparison to the
outstanding shares. This increases shareholder value
by distributing earnings across a reduced number of
shares, resulting in increased dividends per share or
possible share price growth. According to Makhdoom,
et al. (2023), a positive EHSD reflects the company’s
prioritization of its employees’ well-being, thereby
boosting investors’ trust. Investors may view these
companies as well-managed and socially responsible,
thus impacting their investment choices in a good way.
This may result in decreased operational interruptions,
reduced insurance expenses, and potentially decreased
legal responsibilities, all of which can enhance
financial performance and increase EPS. Also, a
positive effect of EHSD on the liquidity ratio indicates
that the oil and gas companies possess enough current
assets to meet their short-term obligations. The
findings conform to Makhdoom, et al. (2023),
Amosun, et al. (2022), and Chiamogu and Okoye
(2020) by concluding that financial stability decreases
the chances of insolvency or liquidity issues, which
can harm the companies’ operations and reputation.
Higher liquidity ratios indicate the company’s ability
to readily fulfill its immediate financial
responsibilities, including bill payments, debt
repayments, and operational costs (Osaloni & Oso,
2023; Amosun, et al.,, 2022). This boosts the
company’s financial adaptability and decreases the
chances of default, perhaps resulting in enhanced
creditworthiness and reduced borrowing expenses.
High liquidity ratios suggest that the company has
surplus funds that can be used for investing in growth
possibilities like capital expenditures, acquisitions, or
research and development. This allows the corporation
to undertake strategic initiatives that can improve
long-term profitability and competitiveness in the oil
and gas industry.

Higher costs reduce profitability and negatively
impact ROA. Inadequate waste management may
result in environmental liabilities for the company,
such as cleanup costs, legal fees, and penalties for
environmental violations (Cincalova & Hedija, 2020).
As revealed by the positive effects of WMD on EPS
and liquidity ratio, effective waste management
practices can lead to cost savings for oil and gas
companies. By minimizing waste generation,
optimizing resource utilization, and implementing
efficient waste disposal methods, companies can
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reduce operating expenses and improve profitability
(Makhdoom, et al., 2023; Owolabi, et al., 2022; Eze,
2021). Higher earnings translate to an increased EPS,
while improved liquidity ratios indicate better cash
management and resource allocation, further
enhancing financial performance. Also, transparent
disclosure of waste management efforts demonstrates
the companies’ commitment to sustainability and
regulatory compliance, which can enhance investor
confidence and attract socially responsible investors.
Increased investor interest and support can contribute
to higher EPS and liquidity ratios as demand for the
company’s shares grows (Osaloni & Oso, 2023; Pham,
etal., 2021). According to Adamkaite, et al. (2022), by
complying with waste management regulations and
implementing best practices, companies can mitigate
the risk of fines, penalties, and legal liabilities
associated with non-compliance. Thus, reduced risk
exposure improves financial stability, lowers the cost
of capital, and enhances EPS and liquidity ratios.

5. Conclusion and Policy Recommendations

The incorporation of environmental accounting
metrics into the annual reports of companies has been
the subject of numerous research studies, as it is
widely believed that such information can enhance the
financial performance of such organisations. The
study examined the impact of environmental
accounting practices on the financial performance of
eight (8) listed oil and gas firms in Nigeria for the
period of 2011 to 2022. As measured by return on
assets (ROA), the initial hypothesis investigated the
impact of environmental accounting on the financial
performance of listed oil and gas companies in
Nigeria. At the 5% and 10% levels of significance,
employee health and safety disclosure (EHSD) and
community development disclosure (CDD) were
found to have statistically significant adverse effects
on return on assets (ROA), respectively. On the other
hand, waste management disclosure (WMD) had a
negative but insignificant impact on ROA for listed oil
and gas companies. The impact of environmental
accounting on the financial performance of listed oil
and gas corporations in Nigeria, as measured by
earnings per share (EPS), was the subject of the second
hypothesis. The findings indicate that Earnings per
Share (EPS) is positively impacted by EHSD and
WMD, while the impact of WMD is statistically
insignificant. Additionally, it was disclosed that the
impact of CDD on the Earnings per Share (EPS) of
listed oil and gas companies in Nigeria is marginally
negative. The third hypothesis examined the impact of
environmental accounting on the liquidity ratio (LI1Q),
a metric used to represent the financial performance of
listed oil and gas companies in Nigeria. The findings
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indicate that EHSD and WMD have a statistically
significant positive impact on the liquidity ratio of
listed oil and gas companies in Nigeria. Conversely,
CDD exhibits a statistically significant negative
influence on the liquidity ratio.

The results show that, overall, listed oil and gas
businesses in Nigeria see considerable improvements
in their financial performance due to EHSD and
WMD, but CDD causes these companies' financial
performance to suffer. According to the study's
findings, environmental accounting can help Nigerian
oil and gas businesses improve their financial
performance in a number of ways. The study's
conclusions exhort governments and corporate players
operating in Nigeria's oil and gas industry to apply the
knowledge gained to create more sensible rules and
incentives that support environmental stewardship. In
order to enhance the financial performance of
Nigeria's oil and gas industry, significant insights into
the possible advantages and difficulties of
implementing environmental accounting standards
were also given. These insights would ultimately have
an impact on the decision-making processes of
corporate stakeholders.

First, the negative effect of environmental accounting

disclosures (EHSD, WMD, and CDD) can
significantly influence the company's financial
performance, potentially leading to stakeholders
withdrawing investment, boycotting products, or

taking other actions that could impact profitability. An
adverse EHSD can impact employee morale and
satisfaction, resulting in elevated turnover rates and
higher recruitment and training expenses. High
employee turnover can cause disruptions in operations
and reduce efficiency, ultimately affecting the
company's financial performance and ROA. The
negative effect of EHSD on financial performance can
result in higher operational costs, reduced
productivity, harm to reputation, increased regulatory
compliance expenses, heightened litigation risks, and
worries regarding long-term sustainability. The study
recommends adherence to health and safety
regulations that typically involve a substantial
investment in training, equipment, and infrastructure,
which may impact profitability and ROA positively.

Second, the desirable impact of environmental
accounting disclosures, especially EHSD and WMD
on earnings per share implies that a workplace that is
safe and conducive to good health at work can enhance
employee morale, productivity, and retention rates.
When employees feel appreciated and secure, they are
more inclined to be motivated and involved in their
work, resulting in enhanced efficiency and
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effectiveness, which can subsequently have a
beneficial effect on the company's profitability and
earnings per share (EPS). The study thus recommends
an implementation of efficient health and safety as
well as waste management protocols which lead to
financial savings for the firm. This encompasses
lowered healthcare expenses, fewer rates of
absenteeism, and reduced costs associated with
occupational injuries and accidents. The cost savings
can directly lead to increased earnings and,
subsequently, increased earnings per share (EPS).
Positive EHSD and WMD practices lead to increased
investor confidence, decreased operational risks,
enhanced employee productivity, cost savings,
improved reputation, and regulatory compliance.
These ultimately result in higher earnings per share
(EPS) and overall business prosperity.

Moreover, the oil and gas sector are susceptible to
variations in commodity prices, regulatory
modifications, geopolitical uncertainties, and other
external influences that might affect cash flows. The
positive impact of environmental accounting
disclosures, especially EHSD and WMD on liquidity
ratio ensures sufficient liquidity which enables oil and
gas companies to efficiently handle unforeseen
obstacles or economic downturns. During a crisis,
having enough cash and assets that can be quickly
converted into cash can assist reduce risks, keep
companies running, and take advantage of
opportunities that may surface while competitors face
difficulties. High liquidity ratios indicate strong
financial health and prudent management practices,
which can enhance stakeholder trust. Stakeholders are
more inclined to trust and back organizations with
robust liquidity situations, potentially resulting in
heightened investment, advantageous lending terms,
and enhanced commercial partnerships. Thus, we
recommended that businesses, firms, and companies
particularly those whose operations have an impact on
the environment, publish their financial commitments
to the improvement of the environment. Making
environmental accounting disclosure necessary for
firms and businesses, especially oil and gas companies
is important since they are actively involved in the
exploration of natural resources and the destruction of
the environment. Policymakers and accounting
organizations should create a framework to assist
businesses account for the effects of their operations
on society and the environment. Governments should
put systems in place to make sure businesses strictly
abide by all environmental rules.
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