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ABSTRACT 

	This study investigates the effect of Environmental Accounting Disclosures (EAD) on the profitability of listed oil and gas companies in Nigeria over the period 2015–2024. Using panel data from six sampled firms, the research employs a dynamic panel data approach with the Generalized Method of Moments (GMM) to account for the persistence of profitability and potential endogeneity between financial performance and environmental disclosures. The findings reveal that environmental policy disclosures have a strong and positive effect on profitability (β = 1.081, p = 0.001). Conversely, waste management practices negatively affect profitability in the short term (β = –0.298, p < 0.001). Greenhouse gas emissions disclosures exhibit a positive but statistically insignificant effect (β = 0.347, p = 0.225). Additionally, firm size positively influences profitability (β = 0.246, p < 0.001), while leverage exerts a negative effect (β = –0.266, p = 0.005). The study concludes that strategic environmental transparency, particularly through policy-level disclosures, can enhance firm performance. Recommendations include strengthening environmental governance, adopting cost-efficient waste management technologies, and improving the quality of carbon reporting to align with global sustainability standards.
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1. INTRODUCTION 

Profitability dynamics remain a critical concern for firms, particularly in industries like oil and gas, where operational costs, environmental risks, and regulatory pressures significantly influence financial performance. Understanding the factors that shape these dynamics is essential for enhancing long-term sustainability and competitiveness. One such factor gaining attention globally is environmental accounting disclosure (EAD).
Globally, the oil and gas industry is a major contributor to environmental degradation, accounting for approximately 70% of greenhouse gas emissions (IEA, 2020). In Nigeria, oil spills and other environmental incidents linked to oil and gas operations have resulted in severe consequences for local communities, including the destruction of farmland and fishing grounds, loss of livelihoods, and health problems arising from pollutant exposure. Such incidents have also negatively affected investor confidence and contributed to declining stock prices (Farooq et al., 2021; Gündüz & Gündüz, 2025). These realities underscore the need for greater transparency and accountability through environmental disclosure, particularly as firms seek to manage profitability and sustain their operations.
Environmental accounting disclosure provides firms with critical information to identify inefficiencies, reduce environmental harm, and improve operational efficiency (Okoba et al., 2025). By integrating environmental considerations into business operations, companies can achieve cost savings, regulatory compliance, and competitive advantages (Ngwakwe & Okoyeuzu, 2019; Rahmawati et al., 2025). Empirical evidence also suggests a link between EAD and financial performance: firms with robust environmental reporting often experience enhanced reputation, stakeholder trust, and investor confidence, all of which can translate into improved profitability (Kulsum, 2025; Rahayu et al., 2025; Rahmawati et al., 2025).
Despite the growing body of research on environmental disclosure and financial performance in other industries and countries, limited studies have examined the dynamic relationship between EAD and profitability in Nigeria’s oil and gas sector. 

Although previous studies have examined the relationship between environmental accounting disclosures (EAD) and firm profitability or value in various industries, including energy, mining, and agriculture (Kulsum, 2025; Rahayu et al., 2025; Rahmawati et al., 2025; Sutomo, Syarifuddin, & Damayanti, 2025; Sambo, Yusuf, & Fahmin, 2025; Awotomilusi et al., 2025), limited research has focused specifically on the Nigerian oil and gas sector. Existing studies predominantly explore other countries or sectors and often examine direct effects of EAD on single measures of profitability, without employing dynamic methodologies such as the Generalized Method of Moments (GMM) that can account for endogeneity, time-lagged effects, and interactions among multiple profitability indicators over time. This represents a significant methodology gap, as the use of static models in prior research may fail to capture the true dynamic relationship between environmental disclosure and financial performance in a context characterized by regulatory complexity and market volatility. This creates a significant gap in knowledge and evidence, highlighting the need for a context-specific study that examines the nexus between environmental accounting disclosures and profitability dynamics of listed oil and gas companies in Nigeria. Such research can provide actionable insights for policymakers, investors, and corporate managers, addressing both academic and practical considerations.

2. LITERATURE REVIEW

Environmental Accounting Disclosures and Profitability 

The relationship between environmental accounting disclosures (EAD) and firm profitability is anchored in stakeholder theory and legitimacy theory. Stakeholder theory posits that firms are accountable not only to shareholders but also to a broader group of stakeholders, including employees, regulators, and local communities (Obiora et al., 2022). By disclosing environmental information, firms can address stakeholder concerns, build trust, and enhance long-term profitability. Legitimacy theory, on the other hand, suggests that firms disclose environmental information to align their operations with societal expectations, thereby securing social legitimacy and reducing potential conflicts or sanctions (Uniamikogbo & Ifeanyichukwu, 2021).

The relationship between environmental accounting disclosures (EAD) and firm profitability is grounded in stakeholder theory and legitimacy theory. Stakeholder theory posits that firms are accountable not only to shareholders but also to a broader set of stakeholders, including employees, regulators, and local communities (Obiora et al., 2022). By disclosing environmental information, firms address stakeholder concerns, build trust, and enhance long-term profitability. Legitimacy theory, on the other hand, suggests that firms disclose environmental information to align operations with societal expectations, thereby securing social legitimacy and reducing potential conflicts or sanctions (Uniamikogbo & Ifeanyichukwu, 2021). These theoretical perspectives highlight that EAD is not merely a compliance activity, but a strategic tool that can influence firm performance, reputation, and market value, depending on industry, context, and disclosure quality.
Empirical studies on EAD and profitability report mixed findings. Some studies demonstrate positive effects of EAD on financial performance. For example, Okoba et al. (2025) found that disclosures on greenhouse gas (GHG) reduction and waste management positively influenced profitability among Nigerian consumer goods firms, although water management practices negatively affected profits. Similarly, Gatimbu et al. (2016) observed that corporate environmental disclosures significantly improved mean financial performance of firms listed on the Nairobi Securities Exchange. Obiora et al. (2022) also reported significant positive effects of EAD on return on assets (ROA) and return on equity (ROE) for Nigerian quoted firms, suggesting that transparency and accountability can drive operational efficiency and investor confidence.
Conversely, other studies show insignificant or mixed effects. Gündüz and Gündüz (2025) found no statistically significant impact of EAD on financial performance among Turkish banks, while Cheska et al. (2022) reported no significant effects on profitability or firm value in Philippine petrochemical, mining, and oil companies. Rahmawati et al. (2025) found that although EAD positively influenced company value, environmental performance negatively affected it, highlighting the complex and context-dependent nature of these relationships. In Nigeria, studies by Uniamikogbo and Ifeanyichukwu (2021) and Awotomilusi et al. (2025) indicate that EAD enhances profitability and firm value in manufacturing and agricultural sectors, yet evidence for the oil and gas sector remains limited.
Methodologically, most studies employ static regression models, such as Ordinary Least Squares (OLS), Feasible Generalized Least Squares (FGLS), and panel data regression, often using content analysis to construct EAD indices from corporate reports. However, few studies adopt dynamic methods, such as the Generalized Method of Moments (GMM), which can account for time-lagged effects, endogeneity, and interactions among multiple profitability indicators. This represents a significant methodological gap, particularly in the Nigerian oil and gas sector, where operational risks, environmental challenges, and market volatility may influence the dynamic relationship between EAD and profitability.

Regarding the control variables, this study incorporates firm size and leverage, as these characteristics are widely acknowledged in empirical literature as key determinants of corporate reporting behaviour. Firm size is often associated with a company’s visibility, resource capacity, and regulatory scrutiny, which tend to increase the extent of disclosure practices (Adriana & Dewi, 2018; Ardi & Yulianto, 2020). Larger firms typically face greater stakeholder pressure and possess more financial and managerial resources to support extensive reporting. Leverage is also recognised as an important determinant, as firms with higher debt levels often experience increased monitoring from creditors, prompting them to disclose more information to reduce agency conflicts (Kipngetich et al., 2019; Kulsum, 2025). Including these variables as controls strengthens the analytical model by accounting for structural differences across firms and ensuring more reliable and unbiased estimates.

3. Methodology
The ex post facto research design was used in this study since the goal is to establish causal links between past events and circumstances.  The population of this study was made up of all the seven (7) oil and gas companies that are listed on the floor of the Nigerian Exchange Group (NGX) for 10 years i.e. between 2015 and 2024 (Table-1).

[bookmark: _Hlk116382854][bookmark: _Hlk116386617]Table 1. Listed Oil & Gas Nigeria 
	1
	TOTAL NIGERIA
	Dated of listed 

	2
	ARADEL HOLDINGS PLC
	2024

	3
	CONOIL PLC
	1989

	4
	ETERNA PLC.
	1989

	5
	JAPAUL GOLD & VENTURES PLC
	2005

	6
	OANDO PLC
	1992

	7
	SEPLAT ENERGY PLC
	2009


Source: Author’s Compilation from Nigerian Exchange Group (NGX)

The study intends to take the entire population, but some companies did not pass the sample criteria of listed for the period of 2015 to 2024.  This research relied on secondary sources of data.  The panel data for the period 2015 to 2024 was derived from the annual reports and financial statements of six (6) sampled enterprises.  This research employed the dynamic panel data regression technique or the Generalized Method of Moment (GMM) due to the structure of the data, which consists of a combination of cross-sections and time-series and is based on the number of enterprises from various industries over an 9-year period 

Model specification 
The dynamic model is specified as follows:

Where:
= Firm profitability of firm at time 
= Lagged profitability
= Greenhouse Gas Emissions Reporting 
= Waste Management Practices 
= Environmental Policies and Compliance 
= Firm size 
= Leverage 
= Intercept
= Coefficients of explanatory variables
= Error term
A one-period lag of firm profitability (FP₍ᵢₜ₋₁₎) is included because profitability is dynamic and tends to persist over time. The lagged term captures this persistence and helps reduce omitted-variable bias by accounting for unobserved factors that influence firm performance across periods. In table 2 presents the measurements of variables. 
Table 2. Measurements of Variables
	Variable
	Variable Label
	Measurement
	Source

	Firm Profitability
	FP
	Net income divided by the number of outstanding ordinary shares
	Ali & Iman, 2011; Dada & Adeniji, 2022

	Greenhouse Gas (GHG) Emissions Reporting
	EAD-GHG
	Content analysis based on GRI (2021) checklist; each disclosed item = 1, non-disclosed = 0; score = proportion of items disclosed
	GRI, 2021

	Waste Management Practices
	EAD-WMP
	Content analysis based on GRI (2021) checklist; each disclosed item = 1, non-disclosed = 0; score = proportion of items disclosed
	GRI, 2021

	Environmental Policies and Compliance
	EAD-EP
	Content analysis based on GRI (2021) checklist; each disclosed item = 1, non-disclosed = 0; score = proportion of items disclosed
	GRI, 2021

	Firm Size (Control)
	FS
	Natural log of total assets
	Salaudeen & Ejeh, 2018

	Leverage (Control)
	LEV
	Total debt divided by total equity
	Vitolla et al., 2020; Roman et al., 2019



Source: Author’s computation 2025

4. Result and Discussions 

Table 3 presents the descriptive statistics for the variables used in the study over the 10-year period across the seven listed oil and gas companies in Nigeria (N = 60). The results show that firm profitability (FP) has a mean value of 1.21, with values ranging from 0.42 to 2.03, indicating moderate variability in profitability dynamics across firms and years. The standard deviation of 0.42 suggests considerable fluctuations in earnings per share within the sector.
Regarding environmental accounting disclosures, the mean score for greenhouse gas (GHG) disclosure is 0.48, implying that, on average, companies disclose about 48% of the GRI-based GHG items. The minimum value of 0.20 reflects very low disclosure in some firms, while the maximum of 0.80 indicates partial but not full compliance with global reporting standards.
Similarly, waste management practices (WMP) have a mean disclosure proportion of 0.47, showing that companies disclosed approximately 47% of the expected waste-related environmental indicators. The standard deviation (0.20) suggests notable variation in reporting commitment across firms. Environmental policy (EP) disclosure shows the lowest average score of 0.36, revealing that oil and gas companies disclose only 36% of relevant policy- and compliance-related environmental information. This highlights a gap in transparency regarding policy frameworks, environmental compliance, and regulatory alignment. For the control variables, firm size (FS) has a mean logarithmic value of 4.08, showing that the companies vary moderately in asset base. Leverage (LEV) averages 0.38, suggesting that firms finance about 38% of operations through debt. The relatively wide range (0.10 to 0.68) indicates differing risk structures and capital strategies within the sector.

Table 3. Descriptive Statistics

	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	FP 
	60
	1.205802
	0.419579
	0.415063
	2.028106

	GHG 
	60
	0.48
	0.192045
	0.2
	0.8

	WMP 
	60
	0.470833
	0.201118
	0.25
	0.75

	EP 
	60
	0.3625
	0.125423
	0.25
	0.5

	FS 
	60
	4.083729
	0.52973
	3.031273
	4.95323

	LEV 
	60
	0.383068
	0.170486
	0.103037
	0.679993


Source: output of descriptive statistics using STATA 17

The correlation matrix in Table 4 shows the bivariate associations among profitability and environmental disclosure indicators. The correlation between profitability (FP) and the three environmental disclosure components GHG (0.0757), WMP (0.0172), and EP (0.2186) is positive but weak, suggesting that higher environmental disclosure may be associated with slightly improved profitability, although the relationships are not strong. The relatively weak correlations imply that environmental accounting practices contribute only marginally to profitability on their own, justifying the adoption of a more robust dynamic model such as GMM.

Table 4. Correlation Matrix 
	Variables
	FP
	GHG
	WMP
	EP
	FS
	LEV

	FP
	1.0000
	
	
	
	
	

	GHG
	0.0757
	1.0000
	
	
	
	

	WMP
	0.0172
	–0.0702
	1.0000
	
	
	

	EP
	0.2186
	–0.0633
	0.0483
	1.0000
	
	

	FS
	0.1878
	0.1613
	–0.0984
	–0.0635
	1.0000
	

	LEV
	–0.1230
	–0.0938
	0.1935
	–0.0129
	0.1836
	1.0000


Source: output of descriptive statistics using STATA 17




The diagnostic tests indicate that the GMM model is valid and well specified. The Arellano–Bond test shows significant AR(1), which is expected, while the insignificant AR(2) result (p = 0.212) confirms the absence of second-order serial correlation. Both the Sargan (p = 0.113) and Hansen (p = 0.363) tests are insignificant, indicating that the instruments are valid and uncorrelated with the error term (Table-5).
Table 5 Post-Estimation Diagnostic Tests
	Diagnostic Test
	Statistic
	p-Value

	Arellano–Bond Test for AR(1)
	z = –3.88
	0

	Arellano–Bond Test for AR(2)
	z = –1.25
	0.212

	Sargan Test of Over-Identifying Restrictions
	χ²(8) = 12.96
	0.113

	Hansen J-Test of Instrument Validity
	χ²(8) = 8.76

	0.363


Source: output of descriptive statistics using STATA 17

In table 6 presents the dynamic GMM results reveal important insights into how different components of environmental accounting disclosure influence firm profitability in Nigeria’s oil and gas sector. The coefficient for lagged profitability (FPₜ₋₁) is positive (0.217) and marginally significant (p = .074), indicating partial profitability persistence. This suggests that past financial performance contributes moderately to current profitability, consistent with expectations in dynamic profit behavior.
Greenhouse gas disclosure (GHG) shows a positive but statistically insignificant effect on profitability (p = .225), implying that GHG reporting alone does not directly enhance financial performance in the short term. This aligns with findings from Rahayu et al. (2025) and Rahmawati et al. (2025), which also noted weak short-run profit responses to carbon-related disclosures.
In contrast, waste management practices (WMP) exhibit a negative and highly significant effect on profitability (β = –0.298, p < .001). This suggests that compliance with waste management reporting requirements may impose substantial operational costs that outweigh the immediate financial benefits. Similar cost-pressure effects were reported in studies of the coal and mining industries (Sambo et al., 2025), where environmental compliance reduced short-term profitability.
Environmental policy disclosures (EP) have the strongest positive and significant impact on profitability (β = 1.081, p = .001). This indicates that firms with clear, well-communicated environmental policies tend to gain reputational advantages, regulatory goodwill, and stronger investor confidence. This finding reinforces evidence from Kulsum (2025) and Sutomo et al. (2025), who observed that structured environmental governance improves firm value and financial performance.
Regarding control variables, firm size (FS) is strongly positively associated with profitability (β = 0.246, p < .001), suggesting that larger firms benefit from scale advantages, better capital access, and more capacity to absorb environmental reporting costs. Leverage (LEV) is significantly negative (β = –0.266, p = .005), meaning that highly leveraged firms tend to achieve lower profitability consistent with financial risk theory and prior results from Awotomilusi et al. (2025).

Table 6. Summary of Dynamic Regression Result
	Variable
	Coefficient
	Std. Error
	z-value
	p-value

	LFPₜ₋₁
	0.217
	0.122
	1.78
	0.074

	GHG
	0.347
	0.286
	1.21
	0.225

	WMP
	               –0.298
	0.072
	–4.14
	0.000

	EP
	1.081
	0.338
	3.19
	0.001

	FS
	0.246
	0.046
	5.39
	0.000

	LEV
	               –0.266
	0.094
	–2.82
	0.005

	Const
	            –0.340
	0.296
	–1.15
	0.251

	Wald χ²(5) = 197.60
	 
	 
	 
	 

	Prob > χ² = 0.0000
	 
	 
	 
	 




Source: output of descriptive statistics using STATA 17



5. Conclusion and Recommendation

The findings provide important insights into how environmental transparency shapes financial performance in a sector characterized by high environmental risk, regulatory scrutiny, and public sensitivity. The results show that profitability exhibits moderate persistence over time, indicating that past financial performance continues to influence current outcomes. Among the EAD components, environmental policy disclosures have a strong and positive impact on profitability, demonstrating that firms with well-articulated environmental commitments and governance frameworks tend to enjoy competitive advantages, reputational benefits, and increased investor trust. Conversely, waste management practices negatively affect profitability in the short run, suggesting that compliance-related expenditures and operational adjustments impose financial burdens on firms. Greenhouse gas emissions disclosure, although positive, does not significantly affect profitability, reflecting the early stage of carbon reporting adoption in Nigeria.
Based on the findings, the following recommendations are proposed:
i. Oil and gas companies should invest more in developing and communicating comprehensive environmental policies. Such policies improve transparency, strengthen corporate governance, and contribute positively to profitability.
ii. Since waste management practices impose short-term financial costs, firms should adopt cost-effective and technology-driven waste treatment systems. Government incentives or tax rebates for environmental investments could also help reduce compliance costs.
iii. Although GHG disclosures do not significantly affect profitability, improving the credibility and detail of carbon reporting could enhance long-term investor confidence and prepare firms for emerging global carbon regulations.
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