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ABSTRACT
This study examined the effect of environmental accounting reporting on the profitability of quoted oil and gas firms in Nigeria from 2014 to 2025. Despite increasing environmental expenditures mandated by regulators, there is an ongoing debate regarding their financial utility. The specific objectives were to determine the impact of Environmental Restoration Cost (ERC), Community Development Cost (CDC), and Waste Management Cost (WMC) on Return on Assets (ROA). The study adopted an ex-post facto research design, utilizing a purposive sample of ten (10) firms listed on the Nigerian Exchange Group (NGX). Panel data extracted from annual reports were analyzed using Descriptive Statistics, Correlation Analysis, and Fixed Effects Panel Regression. The empirical findings revealed that ERC, CDC, and WMC all have a negative and statistically insignificant impact on the Return on Assets of the sampled firms. Furthermore, diagnostic tests indicated severe multicollinearity between community and waste spending. In addressing the research questions, the study concludes that environmental accounting reporting currently acts as an unavoidable financial burden rather than a strategic profitability driver, thereby providing robust empirical support for the Trade-off Theory. Consequently, it is recommended that corporate managers shift from passive regulatory compliance to active cost-optimization by creating dedicated decommissioning trust funds, while regulatory authorities should introduce Green Tax Credits to encourage sustainable compliance without stifling corporate efficiency.

CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Historically, a company's prime focus was simple - making maximum possible profit. This traditional perception, associated with Friedman (1970), posited that only responsibility a company has is toward its shareholders. But, in the last few decades, the business arena has experienced a huge transformation. The business environment is not the same era where companies only focus on the financial 'bottom line', oblivious to the world around them. Now, there is a global transition to the concept developed by Elkington (1997), the "triple bottom line" – People, Planet and Profit. The shift in the perspective forced companies, particularly in the high impact industry of Oil and Gas to reconsider their way of doing business and reporting to the public.
This concept sets the background for Environmental Accounting and Reporting (EAR). In simple terms, EAR is the tracking, measurement and disclosure of the costs associated with the impact a company has on the environment (Gray et al., 1993). It takes in consideration things like waste management, pollution control, and efficient use of resources as well as cleaning up spills caused by oil slicks. The purpose of this is for the company to have transparency in all the cost related to environmental impacts, hence allow for greater manageability and proof of good corporate citizenship to the society.
In Nigeria, the topic of discussion is not only conceptual; but, critical in nature. The Nigerian economy is highly reliant on the Oil and Gas sector, the life-line of the country's earnings, 


contributing the bulk of its foreign exchange (OPEC, 2023). Paradoxically, the Oil and Gas sector also responsible for some of the worst environmental damage done in the country, specifically the Niger Delta region. According to Amnesty International (2018), gas flaring, oil spills, and destruction of the habitat, coupled with poor community development programs and lack of basic infrastructure have created a volatile situation between oil companies and host communities. This hostility often lead to the disruption of operations, kidnapping of personnel and pipeline destruction, costing companies billions of naira annually.
Consequently, various stakeholders, from government agencies such as the National Environmental Standards and Regulations Enforcement Agency (NESREA) to foreign investors and local communities, are demanding greater transparency on the actions taken by companies in the mitigation of the environmental risks they pose. This led to an increased number of environmental disclosures made by quoted companies in the Oil and Gas industry of the Nigerian Exchange Group (NGX).
But then comes the real question; "does going green help the company in monetary term?" While some argued that environmental expenditure are 'wasting' money for which profits are reduced (Walley & Whitehead, 1994), on the other hand, scholars in the area of sustainable business, backing up the Legitimacy theory (Deegan, 2002), believe that environmental reporting is value adding for the company. It adds to the company's reputation, reduce risk of sanction/ fines from government authorities and ensures a peaceful operating environment ("social license to operate"), adding up to the company's profitability over the long term.
This study is done based on this conflicting thought. The recent implementation of Petroleum Industry Act (PIA) in 2021 requires more for firms in term of host communities development, hence making the study on the effect of environmental reporting on profitability and financial success even more imperative.
1.2 Statement of the Problem
The core problem this research attempts to address is the ambiguity of financial value of environmental reporting in Nigeria. Although there is a significant rise in the quantity of environmental information in annual reports of oil and gas companies, we are unsure if these reporting activities translate into better financial performance or are simply accounting costs required for regulatory compliance.
There exists a disparity between the present situation, where oil and gas companies publish well designed sustainability reports with claims that their activities are environmentally friendly on one hand and on the other hand, theNiger Deltasis polluted and the communities still complain. This suggests a possibility of greenwashing (Laufer, 2003), where companies issue reports as a public relation tool without enacting substantial environmentally friendly activities. If that is the case, does the market reward environmentally friendly firms? Or does it penalize the greenwashing firms?
Also there is a mix of results in the studies that attempt to explore this phenomenon that presents a dilemma for corporate managers. Studies conducted in developed nations indicate a positive association between the reporting and profitability; but the Nigerian environment is characterized by poor enforcement and unrest and therefore differs significantly from the developed world. Research conducted in Nigeria has found some evidence that environmental costs negatively impacts profits (Adediran & Alade, 2013) whereas others indicate no significant impact.
Additional deficiencies in many studies conducted in the past are related to their research methods. Some combined oil and gas firms with either banking or manufacturing industries which failed to accurately represent the situation faced by the oil and gas industry. Other research failed to use up to date data, which failed to represent post covid economic realities and post 2021 PIA law.
This mixture of results presents a problem as corporate managers are in doubt of whether or not to increase environmental expenditures in order to raise returns or reduce expenditure on the environment in order to lower cost. And also whether green companies are more profitable or not. Thus this research is carried out to provide answers to these questions as it investigates whether or not environmental accounting reporting represents a financial cost or profit in quoted oil and gas industry in Nigeria within the time period 2014 – 2025 (12 years).
1.3 Objectives of the Study
The main objective of this study is to examine the effect of environmental accounting reporting on the profitability of quoted oil and gas firms in Nigeria.
To achieve this, the specific objectives are:
1. To evaluate the effect of Environmental Restoration Cost on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria.
2. To determine the impact of Community Development Cost on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria.
3. To assess the relationship between Waste Management Cost and the Return on Assets (ROA) of quoted oil and gas firms in Nigeria.
1.4 Research Questions
In line with the objectives above, this study seeks to provide answers to the following research questions:
1. To what extent does Environmental Restoration Cost affect the Return on Assets (ROA) of quoted oil and gas firms in Nigeria?
2. To what degree does Community Development Cost have a significant impact on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria?
3. How significant is the effect of Waste Management Cost on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria?
1.5 Research Hypotheses
To provide a basis for empirical testing, the following null hypotheses (H0) are formulated:
H01: Environmental Restoration Cost has no significant effect on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria.
H02: Community Development Cost has no significant impact on the Return on Assets (ROA) of quoted oil and gas firms in Nigeria.
H03: Waste Management Cost has no significant relationship with the Return on Assets (ROA) of quoted oil and gas firms in Nigeria


1.6 Significance of the Study
This study will be highly relevant for:
Corporate Managers and Directors
 This study will give strategic direction to managers. Most managers consider expenditure on the environment as a "sunk cost", so, if it's found that the reports, that companies issue on environment are associated with positive stock performance, the managers will shift from compliance to creating business value through a focus on sustainability.
Investors and shareholders
 At present times when "Ethical Investing" and ESG (Environmental, Social, and Governance) issues are a global phenomenon, investors want to ascertain if the companies they invest money in perform better financially than those that ignore environmental issues. This study will equip investors with findings that could help them identify companies which genuinely stand for sustainability versus high-risk companies.
Policy makers and regulators (FRCN, NESREA, NGX)
The bodies setting the accounting standards and environment rules will find this study useful to test the current regulations. It might make it possible for them to establish some mandatory accounting regulations concerning the environment if voluntary reporting is found to be ineffective in delivering reliable information for better decision making.
Host Communities and general public
 The study looks into a problem of concern to the daily lives of the people of Niger Delta region of Nigeria. By stating the financial impact of community development and environment care in this research, it argues for a business strategy in which companies should relate the well being of their host communities to their own profit-ability.
 Academics
Lastly, this work would build upon the literature that already exists with an additional dataset (2010-2024). The research will fill the gaps created by past researchers and serve as a future reference for students.
1.7 Scope of the Study
For the research to be manageable and data reliable, the study is therefore delimited as below:
Subject delimitization: The research is exclusively on the Environmental Accounting Reporting (independent variable) and Profitability (dependent variable). Environmental Accounting Reporting is then sub-categorized into Environmental Restoration Cost, Community development cost and Waste Management cost, while Return on Asset (ROA) is taken as measure for profitability.
Geographical delimitization: The scope of study is narrowed down to Nigeria, precisely to listed companies in the Nigerian Exchange Group (NGX) and within the oil & gas sector. Unlisted companies were excluded from this study due to inconsistency in public reporting and reliability of data.
Time delimitization: A period of twelve (12) years is chosen for the research. From year 2014 to year 2025. This particular span of time was chosen because a highly standardized, continuous, and reliable environmental disclosure information would be available from these firms and it also covers major events of concern to the industry, namely; post 2014 fall in oil price, disruptions caused by the Covid-19 pandemic and the initial impact of the Petroleum Industry Act 2021 (PIA 2021) etc.
1.8 Operational Definition of Terms
For clarification, important concepts within this study are defined as follows:
Environmental Accounting: this refers to the process of identifying, measuring and reporting the economic information of a company’s environmental activities. In this study, it would encompass the reporting of pollution control costs, remediation costs, waste management costs in annual reports.
Profitability: This will indicate the ability of the oil and gas firms to earn profits relative to the revenue derived and cost of operations. Also return relative to shareholders’ equity.
Environmental Restoration Cost: This will indicate cost incurred by firm in order to redress the environmental damages caused by company’s operations; for example, the cost of cleaning oil spill.
Community Development Cost: Expenditures made by the company for the social and economic well-being of host communities (e.g., building of schools, clinics, etc.).
Waste Management Cost: The cost associated with the collection, treatment, and disposal of waste materials produced from company’s operations.
Net Profit Margin (NPM): NPM measure profit earned on the revenue after expenses has been deducted and shown as a percentage. It indicates the portion of revenue remaining after all expenses have been paid for each Naira earned.
Community Development Cost: Expenses made by the company toward the socio-economic well-being of host communities. It can be represented in form of building of school, hospital, clinic, scholarships etc. And considered part of environmental/social accounting, in the context of Nigerian corporate accounting.
Greenwashing: misleading and/or unsubstantiated claims about the environmental performance of a company or product.
Quoted firms: These are companies that are registered on the Nigeria Exchange Group (NGX), whose financial statements are published on a yearly basis.
Return on Assets (ROA): shows profit earned on total asset. It measures how efficiently a firm uses its assets to produce earnings.




CHAPTER TWO
		REVIEW OF RELATED LITERATURE
2.1 Conceptual Review
This research is built upon this framework concept, which determines what is being measured and how environmental costs affect the profitability of a company.
2.1.1 The Evolution of Environmental Accounting
It can be explained as a way to remedy the problem of traditional financial accounting. Conventional accounting is good at tracing cash, stocks and revenues, but notoriously poor at tracing externalities-those unintended effects of a business (United Nations, 2001). If an oil firm pollutes a river it would not know about the cost, unless it is actually fined. Environmental accounting puts the impacts, measured in financial terms, directly on the books (Gray et al., 1993).
In the Nigerian case the urgency of the type of accounting described is the specific nature of the Niger Delta environment. Rather than just being an add-on PR statement as it would be in many Western economies, in Nigeria it is vital for survival (Ite, 2004). The environment produces the crude oil; a damaged environment results in protests, the closing of operations and therefore a lost business opportunity (Amnesty International, 2018). Therefore it is not so much about saving the planet, as saving the business by recognizing and accounting for the resources it costs to maintain a cordial relationship with the local environment.

2.1.2 The Independent Variables: Components of Environmental Cost
For clarity, this study departs from the broad term Environmental Cost and utilizes three specific, identifiable operational costs that appear on the balance sheets of oil and gas companies.
A) Environmental Restoration Cost.
Environmental Restoration cost represents expenditures required to restore any damage to the environment resulting from industrial activities (Okonkwo, 2021). In Nigeria's oil and gas industry this largely is equated to oil spill remediation. Extraction of crude oil is a messy business, and oil spills often result, whether from equipment malfunction or third-party involvement (sabotage) (Bassey et al., 2013). When spill occurs land and water are contaminated with hydrocarbons and thus, fish die and farmland becomes sterile. Under laws operated by the National Oil Spill Detection and Response Agency (NOSDRA) it is the operator's responsibility to cleanup, containing the oil spill and then recovering the oil and remediating the soil to a state it can be restored to agricultural production (Federal Republic of Nigeria, 2007). This is, from a cost perspective a "punitive" cost- spending money to fix an error, but the thinking now is that proper restoration is a "strategic investment"; if a company is known for fixing its messes quickly and efficiently (high Restoration Cost), then the host community and government is likely to have more trust, reducing the risk of future litigation and operational disruption, increasing profitability (Okafor & Amahalu, 2023).
B) Community Development Cost. This variable measures the social aspect of this study. Community Development cost represents expenditures for the socio-economic welfare of oil and gas operating communities (Ofurum et al., 2018). This includes investment in infrastructural development (roads, water, electricity), healthcare (clinics, drugs), education (scholarships, construction of school buildings) and economic empowerment programs. In Nigeria this might arguably be the most important variable. The history of oil exploration in the Niger Delta is laced with conflict from neglect; the host community feels it shoulders the burden of oil production (pollution) but does not share in the wealth it generates (cash) (Ite, 2004). This frustration fueled militancy and youth restiveness which crippled operations of oil companies in mid-2000's (Amnesty International, 2018). Oil companies have since realized that it makes business sense to view Community Development as a "security cost"; investing in communities secures a "Social License to Operate". A community that directly benefits from oil company's presence will likely not sabotage pipelines and kidnap employees. This cost has since been codified under the Host Communities Development Trust (HCDT) following the Petroleum Industry Act (PIA) of 2021 (Federal Republic of Nigeria, 2021).
C) Waste Management Cost. The last operational cost being utilized is the Waste Management cost. The process of oil drilling results in a significant amount of hazardous and non-hazardous waste. These include drilling muds, cuttings, sludge and produced water (Okonkwo, 2021). If disposed indiscriminately, it leads to acute environmental health hazards. Companies therefore, are forced to commit funds for the treatment of these wastes which involve various technological processes, e.g., the Thermal Desorption Units (TDU) used in the treatment of drilling muds and the re-injection of produced water. This cost is driven primarily by regulations; agencies like the National Environmental Standards and Regulations Enforcement Agency (NESREA) and Nigerian Upstream Petroleum Regulatory Commission (NUPRC) impose strict guidelines on waste management practices (Federal Republic of Nigeria, 2007). Violating these requirements attracts substantial fines and sanctions. This therefore serves as a compliance cost; this cost may be huge but it is still less than the penalty that a violation attracts and loss of operating license (Iliemena, 2020).


2.1.3 The Dependent Variable: Profitability (Return on Assets)
This paper uses Return on Assets (ROA) to gauge the profitability of the firms. Though, there are multiple metrics to measure profitablity, such as; net profit margin, earnings per share, or return on equity; but ROA fits best with the context of this research (Emeka-Nwokeji, 2019).
Return on Assets (ROA) measures Net Income to Total Assets. This shows how efficient the management of the company is in using its assets to generate profits; i.e., pipelines, machinery, and rigs (Adediran & Alade, 2013).

 
The rationale for the use of ROA: The oil and gas industry is highly asset intensive. A significant investment of millions of dollars into oil and gas infrastructure takes place (Abidoye et al., 2023). If environmental problems (e.g. Protests by community, unattended spills) impact upon the assets functioning and are likely to cause them to shutdown for instance a vandalized oil pipeline which will halt operations, then the ROA of the firm will fall. Conversely, if environmental spending (e.g. Community Development) ensure the continued uninterrupted 24/7 operation of the assets, the ROA of the firm will rise. As such, it is the best measure to encompass the efficiency benefits that could arise from effective environmental management (Okoye & Nzewi, 2019).
2.2 Theoretical Framework
No study is made in a vacuum, but grounded on established theories. The relationship between the environmental reporting and profitability will be explained by two predominant theories in the context of this research, namely Stakeholder Theory and Legitimacy Theory
2.2.1 Stakeholder Theory
Stakeholder Theory, attributed primarily to R. Edward Freeman (1984), brought about a shift in managing corporations. Previous to Stakeholder Theory, the assumption was that the owners of a corporation had the only say in how a corporation should be run and to whom it was accountable. According to Stakeholder Theory, the corporation lies at the center of a series of relationships with numerous groups that have a "stake" in the corporation. Such groups include, employees, customers, suppliers, the government, and the community.
This is extremely pertinent to the Nigerian oil industry. Host communities have considerable clout as a stakeholder group. Despite not owning shares in a firm, they have the ability to cripple the firm's activities. If a company does not recognize this stakeholder group's needs and decides to discontinue Community Development Costs for instance, this stakeholders will seek their due through protest or sabotages, the result of which, will inevitably damage the firm.
Thus, Stakeholder Theory seems to view expenditure on social and environmental performance as a rational management decision. Indeed, it presents a positive relationship between environmental costs and profitability as stakeholder satisfaction will enable continued business operations.
2.2.2 Legitimacy Theory
Legitimacy theory deals with this subject from a slightly different viewpoint. Based on political economy, developed further by scholars such as Suchman (1995) and Deegan (2002), it is grounded in the concept of a 'Social Contract'.
This theory argues that there is no inherent "right to operate" to companies; they are only operating because society permits them to. This "license to operate" depends on the company conducting itself in a socially responsible manner. If a company is viewed as being outside the social contract, (i.e. They pollute a river but will not tidy it up), then their legitimacy is lost. Upon losing Legitimacy, society will punish the company in the form of consumer boycotts, lack of high-quality personnel, or oppressive government legislation which costs the company in terms of lost profit.
Legitimacy Theory therefore attempts to explain why companies disclose their environmental costs. By showing the public exactly what they spend on Restoration and Waste Management the oil firms are stating, "We are responsible people; we are meeting our side of the social contract". The theory holds that firms with higher environmental risk will spend and disclose more to preserve their long term legitimacy.
2.3 Empirical Review
In order to provide a solid foundation for this study a systematic review of thirty (30) relevant studies were assessed. The studies were sorted according to the conclusions of their findings: Positive, Negative/Mixed and International evidence.




2.3.1 Evidence from Nigeria Supporting a Positive Relationship
Another school of thought within the Nigerian academic community believes that environmental accounting is value adding. This group is convinced that the benefits of 'green' compliance outweigh the cost associated with them. The researchers are of the opinion that while costs will be incurred, Sabotage and better corporate image will bring far greater advantages to such firms.
An empirical investigation was carried out by Okoye and Nzewi (2019) to assess the impact of environmental accounting on the financial performance of oil and gas companies in Nigeria over ten years, from 2008-2017. Their results based on analysis of secondary data drawn from annual reports and through panel data regression analysis found that costs incurred on environment related issues (especially community development) had a positive and statistically significant impact on profitability, confirming the assumption that firms who invest on host communities reap 'peace dividend', which allows for a seamless operation.
The study conducted by Ezeagba et al. (2017) on relationship between environmental disclosure and financial performance of selected food and beverage companies in Nigeria revealed a positive and significant relationship between environmental disclosure and return on equity. Utilizing a five-year data set and the Pearson Correlation analysis technique, they established that equity capital flowed to eco-friendly firms because such firms are perceived to possess less risk.
The effect of sustainability accounting on the financial performance of listed manufacturing firms in Nigeria was researched into by Nnamani et al. (2017). Their finding revealed a positive significant relationship between sustainability reporting and return on assets, utilizing an ex-post facto research design. They recommended standardisation of reporting in Nigerian firms so as to achieve maximum benefit from improved corporate image.
A research on the influence of corporate social responsibility (CSR) on the financial performance of listed firms in Nigeria was conducted by Uadiale and Mgbame (2012). Their study which made use of pooled OLS regression analysis confirmed a positive relationship between CSR expenditure and profitability. They conclude that the concept of CSR enables firms to manage and overcome the complexities associated with Nigerian business environment and helps them fend off interference.
It was also shown that companies which did not disclose information regarding their environmental reporting performance did not get the benefit that those that reported their environmental activities derived in terms of better market value and investor confidence. In his study to examine the relationship between corporate environmental reporting and corporate performance of listed manufacturing companies Utile et al. (2017) employed multiple regression analysis and found that while the companies that reported its environmental performance had better values.
Okafor and Amahalu (2023) analyzed the extent of environmental accounting application and its relevance to regulatory compliance for the Nigerian oil and gas sector. In their survey method supplemented by documentary analysis, they established that the presence of a stronger environmental accounting system means the firms pay far less fines to regulatory bodies like NESREA thus indirectly increasing net profit by minimizing the fund lost in payment of litigation fees.
Iliemena (2020) in his own work focused on the financial implications of not observing environmental accounting practices and came to the conclusion that there is a positive relationship between non-observance and higher operating costs resulting from payments of fine. He summarized that environmental accounting has the function of protecting shareholders' wealth.
The adoption and use of environmental reporting in Nigeria was discussed by Agbo et al. (2017). They observe that while its adoption has been slow, there has been a progressive increase in the turn-over of companies that early adopted it due to improved relations in host communities that has also influenced logistical and supply chain management positively.
Finally, the effect of expenditure incurred on pollution prevention and detection on corporate profitability in the Nigerian manufacturing sector was investigated by Okonkwo (2021) who found that the amount spent on prevention was far less than that spent on remediation. He concludes that environmental accounting provides profit benefits in the long run due to its prevention strategy. A positive significant relationship exists between environmental cost disclosure and profit after tax (PAT) according to Emeka-Nwokeji (2019) in a study on the profitability of manufacturing firms in Nigeria, the author explains that such disclosure serves as a competitive strategy.
2.3.2 Evidence from Nigeria Supporting a Negative or Mixed Relationship
Conversely, a plethora of literature argues that the high cost of environmental compliance in Nigeria has a negative bearing, thus, it drains firm's resources which could otherwise have been used for expansion.
Recent study on the impact of disclosure on environmental accounting on financial performance of listed oil and gas firms in Nigeria for the period 2011-2020 by Abidoye et al. (2023) concluded that there is a negative but statistically insignificant relationship between the two measures of financial performance. It attributed this result to the fact that environmental disclosures in Nigerian context are just "paperwork" and they do not instantly enhance operational efficiency or profits.
Adediran and Alade (2013) investigated the relationship between environmental accounting on corporate performance of 14 quoted companies in Nigeria. They carried out regression analyses and concluded that environmental costs had a significantly negative relationship with return on capital employed. According to them, 'huge amount of cash was expended on importing green technology and installing waste treatment facilities in Nigeria, which decreased returns on investment'.
Bassey et al. (2013) concentrated their study on the Niger Delta and discovered a negative relationship between oil spill remediation costs and short term profit. Oil spill remediation costs could consume up to a large proportion of firm's profit during the accounting period in which the oil spill occurred, thereby supporting the 'Trade-off theory' of the relationship.
In the work by Ojo (2017) on green accounting and financial viability of the Nigerian firms up to 2015, he reported a weak positive association between waste costs and ROA. His critical observation was that firms engage in 'greenwashing', expending meagre amounts in greening activities so that they are seen to be committed to environmentally friendly operations, resulting in no tangible financial benefits.
Ahmad et al. (2017) conducted study on the influence of quantitative environmental disclosures on earnings per share, and concluded that despite being positive, environmental disclosures had an insignificant impact on EPS. It suggested that shareholders in Nigeria may not yet fully recognize environmental information in assessing the value of their firm.
Abdullahi and Abubakar (2020) tested the hypothesis on firms listed on industrial goods sub-sector and found no significant relationship between environmental accounting and financial performance. According to them, 'dirty' firms compete with 'clean' firms on cost advantage and because 'dirty' firms are able to 'cut cost' of avoiding the burden of disposing of waste in a clean manner due to regulatory laxity in Nigeria they can often make high profits.
Ezekwere and Ikilidi (2024) focused on the burden of adoption on smaller firm sizes and found that small oil firms that have limited access to international oil majors and the attendant vast pool of resources that can absorb cost had their short-term liquidity harmed as they were forced to finance the high implementation cost of environmental accounting systems.
Similarly Chude et al. (2023) found that although the impact of environmental accounting is theoretically positive, the lack of technical know-how in Nigeria translates environmental accounting to a costly administrative task. Hiring consultants and auditing environmental reports were found to out-weigh the financial benefits.
In a comparative analysis that included Nigerian firms, Makori and Jagongo (2013) discovered that environmental costs reduced the Net Profit in the short-run. According to them, significant initial capital outlay on environmental equipment is usually high and has a payoff period spanning over several years, thus lowering profits in the short term.
Ofurum et al. (2018) tested the relationship between cost of corporate social responsibility and financial performance and found a negative relationship between cost of community development and returns on assets. They posited that community development often becomes excessive and predatory, consuming the firm's value as an 'unwritten tax'.
2.3.3 Evidence from International Studies (Global Context)
In order to place the Nigerian situation in a global perspective, the studies of other emerging and developed economies were reviewed. These studies are particularly illustrative as they often reflect the outcome of transactions occurring in markets with more stringent regulations.
Al-Tuwaijri et al. (2004) found that 'good' environmental performance is associated with 'good' economic performance using a simultanous equation method and refuting the trade-off theory that management capable of reducing waste should be able to efficiently run the business as a whole.
Magara et al. (2015) conducted a study on the impact of environmental accounting on the financial performance of the Nairobi Securities Exchange listed companies and they concluded that there is a positive association between environmental accounting and financial performance and Green firms attracted more Foreign Direct Investment (FDI) as international investors prefer environmentally less risky firms.
Norhasimah et al. (2016) examined the impact of environmental sensitive industries such as chemical and oil and their findings were that although it resulted in an increase in share price, the market performance was high, there was no significant association with the accounting 


performance. ROA was unaffected as they identified the fact that it takes time to experience gains after spending money on environmental operations.
Parmigiani et al. (2011) (Global) focused on the impact of environmental operations on performance and concluded that the regulatory environment was instrumental in driving financial performance, i.e. If the market regulations are tight, environmental accounting should be profitable, if not, it's pure costs.
De Villiers and Van Staden (2011) found that shareholders are starting to punish firms for their environmental records. Their findings indicate a decrease in share price and capital available after negative environmental news hence the importance of accounting for the environment.
Hasan and Huda (2018) found a positive correlation between green reporting and corporate profitability within the banking sector in Bangladesh. Although a less environmentally sensitive industry than oil production firms, they noted that green reporting improves customer confidence and brand loyalty and the resultant demand for their services contributes to revenue generation.
Cortez and Cudia (2010) studied Japanese electronic firms and found that although the initial costs incurred were significant in Japan, subsequent innovation led to considerable cost savings far outweighing the costs in the long term thus corroborating the Porter Hypothesis.
Momanyi (2018) specifically looked at the manufacturing sector and concluded that waste management costs had a negative correlation with profitability in the short term but a positive correlation with profitability in the long run thus reiterating that environmental accounting requires time.
Guidry and Patten (2010) found that market reaction to environmental news was positive in the case of high-quality announcements, and negative in the case of low-quality greenwashing announcements. They indicated that the market could differentiate between real environmental performance and mere "greenwash".
Liu and Anbumozhi (2009) concluded that good environmental reporting leads to good economic performance in Chinese listed companies and interestingly concluded that this effect is driven mainly by governmental incentives and tax reliefs for environmental protection activities and not just environmental performance.


Table 2.1: Summary of Empirical Review
	S/N
	Author(s) & Year
	Title of Study
	Purpose of the Study
	Methodology / Sample / Scope
	Findings
	Gap from Existing Literature

	1
	Al-Tuwaijri et al. (2004) USA
	A study relating financial reporting and economic performance as a function of environmental information.
	To examine association between environmental and economic performance
	Simultaneous equations; US firms
	Good economy – good for the environment
	USA context; different regulatory framework

	2
	Liu & Anbumozhi (2009) China
	Determinants of corporate environmental information disclosure: Chinese listed companies
	To examine what drives environmental reporting in Chinese listed companies
	Regression; Chinese listed companies
	Good environmental reporting leads to good economic performance; driven by government incentives
	China context; government-incentive driven

	3
	Cortez & Cudia (2010) Japan
	Sustainability and financial performance of Japanese electronics firms
	To examine whether initial environmental costs lead to long-term savings
	Longitudinal; Japanese electronics firms
	Initial costs significant but innovation led to long-term savings (Porter Hypothesis)
	Japanese electronics; different industry & country

	4
	Guidry & Patten (2010) USA
	Market response to the first reporting by firms of their commitment to sustainability goals
	To assess market reaction quality of environmental announcements
	Event study; US firms
	Positive market reaction to high-quality reports; negative for greenwashing
	USA context; market-based metric; not operational

	5
	Parmigiani et al. (2011) Global
	Impact of environmental operations on performance (Global)
	To assess how regulatory environment drives environmental accounting profitability
	Global firms; multi-country analysis
	Tight regulations make environmental accounting profitable; lax regulations make it pure cost
	Global; not Nigeria-specific

	6
	De Villiers & Van Staden (2011) South Africa / USA
	Environmental disclosure choices of firms (South Africa/USA)
	To examine shareholder reaction to environmental records
	Archival; South African and US firms
	Shareholders punish firms for poor environmental records
	Non-Nigerian context; developed markets

	7
	Uadiale & Mgbame (2012) Nigeria
	Influence of CSR on the financial performance of the firms: A Nigerian Evidence
	To evaluate if there exists a connection between cost of CSR activities and the profit.
	Pooled OLS regression; Nigerian listed firms
	CSR expenditure and profitability positive relationship
	Mixed-sector sample; pre-PIA period

	8
	Adediran & Alade (2013) Nigeria
	The influence of Environmental Accounting on the performance of Quoted Companies in Nigeria
	To determine the impact of environmental expenditure on the return on employed capital
	Regression; 14 quoted companies; Nigeria
	Environmental costs correlate strongly and negatively with ROCE
	ROCE used; pre-PIA; mixed sector

	9
	Bassey et al. (2013) Nigeria
	The effect of Environmental Accounting practices to the performance of oil & Gas organizations operating in Niger Delta region.
	To examine oil spill remediation costs and short-term profit
	Regression; Niger Delta oil & gas firms
	The relationship is negative Oil spill cleanup expenditures as short term gain
	Short-term focus; data outdated

	10
	Makori & Jagongo (2013) India
	Environmental accounting and corporate profitability: Some observations from listed firms of India
	For analyzing relationship between cost of environment and net profit
	Comparative; Bombay Stock Exchange firms; India
	Environmental costs reduced net profit in short run
	International setting; Indian firms; not Nigerian

	11
	Magara et al. (2015) Kenya
	Impact of Environmental Accounting on Financial performance of Firms Listed on NSE
	To determine whether environmental accounting impact financial performance
	Regression; Nairobi Securities Exchange firms; Kenya
	Positive association; green firms attract more FDI
	Kenya context; different market maturity
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	S/N
	Author(s) & Year
	Title of Study
	Purpose of the Study
	Methodology Sample Scope
	Findings
	Gap from existing Literature

	12
	Norhasimah et al. (2016) Malaysia
	Disclosure of the relationship of the environment on the earnings performance of Malaysian listed company
	To examine impact of environmentally sensitive industries on share price and ROA
	Regression; Malaysian oil & chemical firms
	Increased share price but no significant effect on ROA
	Malaysian context; different enforcement environment

	13
	Ezeagba et al. (2017) Nigeria
	Environmental accounting disclosures and financial performance: A Study of Food And beverage firms in Nigeria
	The environmental disclosure and return on equity
	Pearson Correlation; 5-year dataset; food & beverage firms; Nigeria
	Meaningful positive and significant association between environmental reporting and ROE
	Different industry; not oil & gas specific

	14
	Nnamani et al. (2017) Nigeria
	Influence of Sustainability Reporting Practices on the Financial Performance of the Listed manufacturing Firms in Nigeria
	In order to rate sustainability reporting and also to gauge the profitability of an asset
	Ex-post facto; regression analysis; manufacturing firms; Nigeria
	The positive and significant relation of sustainability reporting and ROA
	Manufacturing sector; no oil and gas sector.

	15
	Utile et al. (2017) Nigeria
	Firm’s environmental disclosures and financial performance in a listed manufacturing firms in Nigeria
	Investigate correlation between the firm’s corporate performance, and firm’s environmental disclosures.
	Multiple regression analysis; manufacturing companies; Nigeria
	Companies reporting environmental performance had better market values
	Manufacturing sector only; limited scope, 2008 to 2017

	16
	Agbo et al. (2017) Nigeria
	Corporate environmental performance and financial reporting in Nigeria
	To discuss adoption and use of environmental reporting in Nigeria
	Descriptive & documentary; Nigerian companies
	Progressive increase in turnover of early adopters due to improved host community relations
	Adoption-focused; limited statistical testing
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	Ojo (2017) Nigeria
	Green accounting and financial viability of Nigerian firms
	To report association between waste costs and ROA
	Regression; Nigerian firms up to 2015
	Weak positive association; evidence of greenwashing
	Pre-2017; weak methodology; greenwashing not controlled for

	18
	Ahmad et al. (2017) Nigeria
	Influence of quantitative environmental disclosures on EPS
	Investigate the impact of environmental performance on EPS
	Regression; Nigerian listed firms
	Positive but insignificant impact on EPS
	EPS metric; market-based; not operational efficiency

	19
	Ofurum et al. (2018) Nigeria
	The cost of corporate social responsibility and financial performance of listed firms in Nigeria
	For the relationship between the cost of developing community and the ROA
	Regression; quoted Nigerian firms
	Community development costs are inversely related to return on assets
	Does not disaggregate environmental cost components

	20
	Hasan & Huda (2018) Bangladesh
	The green banking practices and performance of commercial banks in Bangladesh
	Relationship between green reporting and company profits for the bank
	Regression; Bangladeshi commercial banks
	Positive correlation between green reporting and profitability
	Banking sector; not oil & gas

	21
	Momanyi (2018) Kenya
	Waste management costs and profitability in Kenyan manufacturing sector
	In order to study temporal relationship between waste costs and profitability.
	Regression; Kenyan manufacturing firms
	Negative short-term but positive long-term correlation with profitability
	Kenya; manufacturing sector; not oil & gas

	22
	Okoye & Nzewi (2019) Nigeria
	The Influence Of Environmental Accounting On Nigerian Oil And Gas Sector Firms' Financial Performance
	Measure the impact of environmental accounting on financial performance
	Panel data regression; 10 oil & gas firms; 2008-2017; Nigeria
	Costs related to community development proved to have a positive and significant effect on profitability
	Data ends 2017; excludes post-PIA era

	23
	Emeka-Nwokeji (2019) Nigeria
	Disclosure of environmental cost and profitability of manufacturing companies in Nigeria
	To determine whether or not environmental cost disclosure influences the post tax profit
	Regression; manufacturing firms; Nigeria
	Cost disclosure and PAT - positive significant correlation
	Manufacturing sector; excludes oil & gas

	24
	Iliemena (2020) Nigeria
	Financial implications of non-observance of environmental accounting practicesTable 2.1: Summary of Empirical Review Contd.

	To examine consequences of not applying environmental accounting
	Descriptive; Nigerian firms
	Positive relationship between non-observance and higher operating costs
	Broad sector; not disaggregated by cost type

	25
	Abdullahi & Abubakar (2020) Nigeria
	The relationship between environmental accounting and financial performance among listed industrial goods firms in Nigeria
	Attempt to gauge the correlation in between accounting practices pertaining to setting and fiscal results
	Regression; industrial goods sub-sector; NGX; Nigeria
	There appears to be no significant correlation between environmental performance and financial performance
	Industrial goods sector; different regulatory environment

	26
	Okonkwo (2021) Nigeria
	Pollution prevention costs and firm profitability of manufacturing companies in Nigeria
	To examine effect of pollution prevention expenditure on profitability
	Panel data; manufacturing firms; Nigeria
	Prevention cost far less than remediation; positive long-run relationship
	Manufacturing sector; not oil & gas

	27
	Okafor & Amahalu (2023) Nigeria
	Environmental accounting application and compliance to regulations in Nigerian oil & gas
	To analyze environmental accounting and regulatory compliance
	Survey & documentary analysis; oil & gas sector; Nigeria
	Stronger environmental accounting systems led to fewer regulatory fines
	Limited sample; compliance-focused not profitability

	28
	Abidoye et al. (2023) Nigeria
	Impact of Environmental Accounting Disclosures on Financial Performance of Nigerian Listed Oil and Gas firms: (2011-2020)
	Study the environmental disclosure effect on the company financial performance.
	Panel regression; oil & gas; 2011-2020; Nigeria
	Negative but statistically insignificant relationship
	Data ends 2020; does not capture post-PIA 2021 effects

	29
	Chude et al. (2023) Nigeria
	Adoption Challenges of Environmental Accounting In Nigeria
	To assess challenges and costs of environmental accounting adoption
	Survey; Nigerian firms
	Technical know-how gap; consultant costs outweigh financial benefits
	Qualitative focus; limited statistical rigor

	30
	Ezekwere & Ikilidi (2024) Nigeria
	Adoption of green accounting and liquidity management for Nigeria oil firm
	To examine burden of adoption on smaller firm sizes
	Descriptive & regression; small oil firms; Nigeria
	High implementation cost harmed short-term liquidity of small oil firms
	Liquidity focus; small firms only; not large-cap


Source: Researcher’s Compilation, 2026Table 2.1: Summary of Empirical Review Contd.[image: ]ry of Empirical Review Contd.

2.4 Gap in Literature
In spite of the sheer volume of literature that has been examined in the previous section, a critique of the thirty (30) studies shows several important gaps that make previous results unable to be applied to the present-day context of the Nigerian oil & gas industry. It is these gaps, which span from methodological to contextual shortcomings that make the current research crucial to bridge them in the following areas:


2.4.1 The 'Post-PIA' Period Gap (Contextual Gap)
The most significant gap that stands out in the previous research is the temporal scope and legislation in the literature reviewed. While the majority of quality literature on this topic (e.g. Okoye & Nzewi, 2019; Bassey et al., 2013; Adediran & Alade, 2013) utilized data ending circa 2017/2018, two momentous occurrences which has since shaped the Nigerian oil & gas industry have not been adequately captured:
The Petroleum Industry Act (PIA) 2021; The most transformative piece of legislation the Nigerian oil sector has ever seen, this Act shifts Community Development from a discretionary CSR practice into a compulsory statutory one (3% of OPEX) through the creation of the Host Communities Development Trust (HCDT). No major empirical study has examined the period between 2021 and 2024 and whether this mandatory cost affects corporate profitability.
The COVID-19 Pandemic (2020); An event which resulted in an unprecedented fall in oil prices and required a revision of operating expenditures.
The current research seeks to extend the period of investigation until 2024 so that the implications of environmental accounting in a Post-PIA and Post-COVID-19 setting may be empirically examined.
2.4.2 The Variable Decomposition Gap (Conceptual Gap)
Another methodological weakness present in the literature reviewed (e.g. Uadiale & Mgbame, 2012; Abidoye et al., 2023) is that environmental costs are considered as a single lumped variable that may be termed "Environmental Cost" or "CSR Expenditure". This bundling of different types of expenditure is scientifically problematic because all environmental expenditures don't behave the same way.
Restoration costs are typically punitive costs that require cleaning up mess which could reduce profit.
Community Development costs on the other hand typically involves some form of preventative expenditure to ensure peace, which may improve profit.
The combination of two contrasting forces may cancel each other out and lead to confusing and mixed results. This research bridges this gap by considering the following three as separate variables: Environmental Restoration Cost, Community Development Cost, and Waste Management Cost. This disaggregation will allow for a more granular insight into exactly which part of the company's spending determines its Return on Assets.
Many prior researchers (e.g. Adediran & Alade, 2013; Abdullahi & Abubakar, 2020) pooled oil and gas companies together with other firms in different sectors such as construction, consumer goods, and the banking sector in order to boost their sample size.
This method however dilutes the reliability and accuracy of the results derived. It is arguable that the environmental concerns for banks who produce little physical waste is completely different from the concerns that oil companies face with regards to sludge, gas flaring etc. Thus, a 'green' strategy for a bank differs greatly from that for an oil rig. By using only quoted Oil & Gas companies as the population for study, the current research ensures that the data and resultant findings are highly applicable to the realities of this specific industry.
Lastly, there is a gap regarding the dependent variable that is being used to measure profitability. While studies such as Ezeagba et al. (2017) and Ahmad et al. (2017) focused on market related variables like earnings per share or share prices, market related metrics are heavily influenced by investor confidence, market speculation, and external shocks such as inflation and may not accurately reflect the underlying operational efficiency of the firm. This research specifically seeks to utilize the Return on Assets ratio (ROA). Return on Assets (ROA) is a true efficiency ratio that represents how effective a firm's management uses its tangible assets to generate profit. Environmental factors like pipeline sabotage or spillages have the effect of rendering assets unusable, thereby directly impacting Return on Assets (ROA) in the firm.








CHAPTER THREE
METHODOLOGY
3.1 Research Design
The research design is the 'blueprint' or the plan guiding how the condition of the study will be put together in the process of data collection and data analysis. For this research, the Ex-Post Facto research design was used.
The Ex-post fact design comes from Latin and means 'after the fact.' This research design was considered to be the most appropriate for this study for the following reasons:
The independent and dependent variable (Return on Asset, Cost of Environmental Restoration, Cost of community development, Cost of waste management) have already occurred in the time frame. The researcher cannot decide for himself how much Seplat energy spends on community development in 2015; this figure is already recorded and historical. What is left is for the researcher to write it down and evaluate how it relates.
The data used covered a fifteen years period (2014-2025), an ex-post facto design looks at the past for the explanation of a phenomenon that is happening. The researcher attempts to discover a relationship between a past event/phenomenon and the present effect (Profitability).
Survey designs may give the respondents an opportunity to lie in order to appear good (Social Desirability Bias), but audited accounting figures have been found to be objective as their reliability can be tested.
Additionally, the study uses the Panel Data method. Panel data consists of pooled observations over time and over entities; (over several time periods on different oil firms). This type of data set has many advantages over cross-sectional data or time-series data. The panel data allows the study to control for individual effects-that is, for the unobserved heterogeneity across entities-recognizing that a large corporation such as TotalEnergies operates with differing internal processes and resources than a smaller firm such as Seplat Energy, and yet they share the same broader environmental trends.
3.2 Area of the Study
Geographical Location and Study Context Geography and context of the Study This occurs in the Nigeria Oil and Gas Sector Nigeria is the leading oil producer inAfrica and ranked 11th in the world. The Nigeria upstream petroleum regulatory commission(NUPRC) governs the sector and is operationally concentrated in the Niger Delta the region is considered important for the accountancy literature on environment due to it being what is known as a natural experiment. Its natural and cultural endowments make it a place with the highest level of degradation (spills, flaring etc) and highest level of environmental activism in Africa. It is in an environment like such as the Nigeria oil and gas sector and thus more than perhaps any other business sector anywhere the world over that it may be most obvious or most compelling to find evidence for a link between environmental spending and corporate sustainability. Companies listed on Nigeria Stock Exchange are a microcosm of what firms in the oil and gas industry may look like (though not necessarily a complete reflection).
3.3 Population of the Study
The population of a study is a complete set of items or individuals with qualities which concern a researcher. Consequently, the population of this study comprises all Oil & Gas Marketing & Exploration companies that were quoted on The Nigerian Exchange Group (NGX) on the 31 st day of December, 2024. By the Nigerian Stock Exchange daily official list, there were 12 oil & gas companies listed on the exchange and these are the ones that was used as population because:
1. SEC and CAMA 2020 stipulated that these quoted companies are legally required to present detailed annual reports.
2. Their financial statements were available publicly as public document in the library of the NGX as well as on company websites.
3. Standardized methodology International Financial Reporting Standards (IFRS) ensured that the variable 'Profit' and 'Assets' are computed on a similar basis across all the firms.
Table 3.1: List of Firms in the Population
1. Seplat Energy Plc
2. TotalEnergies Marketing Nigeria Plc
3. Oando Plc
4. Conoil Plc
5. MRS Oil Nigeria Plc
6. Eterna Plc
7. Ardova Plc (formerly Forte Oil)
9. Capital Oil Plc
10. Aradel Holdings
11. 11 Plc (formerly Mobil Oil Nigeria) [Note: Delisted in 2021 but data exists for prior years]
12. Geregu Power Plc [Note: Often categorized under Utilities/Energy]
3.4 Sample Size and Sampling Technique
Despite the sample size of 12 firms, not all of the firms were willing or were in a position to avail the data to justify a reliable statistical analysis during a span of 12 years. This way it was not possible to consider every member in the group and it did not allow a Census approach (examining everybody). Consequently the researcher decided to follow Purposive Sampling Technique.
3.4.1 Criteria for Sample Selection
Purposive sampling provides for the investigator to use their own discretion in choosing those cases which will be the most informative. A firm needed to satisfy the following demanding selection criteria to be included in the sample;
1. Length of listing; the firm must have been listed on the NGX for more than 10 of the 12 study period, (2014-2025), since very recently listed firms (e.g., in 2023) would not generate sufficient trend data to conduct the analysis.
2. Quality of disclosures; the firm must have explicitly detailed their environmental costs (Restoration, Community and Waste costs) within their annual report whether in the notes as separate line items, or clearly identifiable within Cost of Sales or Administrative costs (firms which collapsed the data into general uninformative expenses was excluded).
3. Data Continuity; a firm must also have continuity in the data. Companies with large breaks in the financial reports, i.e. (e.g., the missing annual report for 3-4 years), will not be included in the panel data.
Using the above selection criteria ten (10) firms were sampled; these ten firms represent around 85% of market value within the sector, thereby making them representative of the population..
3.5 Sources of Data
Only Secondary Data is used in the research. Secondary data is defined as data already collected and processed by someone for a different purpose, which the researcher now makes use of for a different analysis.
3.5.1 Justification for Secondary Data
1. Reliability: data is from Audited Annual Reports. These have been audited by independent external auditors (e.g. PwC, KPMG, EY) and passed by regulatory bodies. The risk of researcher error is minimal.
2. Longitudinal dimension: It is not possible to collect past data (e.g. Profit in 2010) via questionnaires or interviews since present managers may not recall it or may not have worked there then. Only historical documents contain relevant data for longitudinal studies.
3.5.2 Data Collection Procedure
The data for this analysis was collected using a manual 'Content Analysis' of the sampled firms' Annual Reports and Accounts over the period 2014 to 2025. In summary the process was:
Step 1: Download Annual Reports from the NGX website or company investor relations portals.
Step 2: Locate the "Statement of Profit or Loss" to extract Net Income.
Step 3: Locate the "Statement of Financial Position" to extract Total Assets.
Step 4: Carefully scrutinize the "Notes to the Financial Statements" and "Sustainability/CSR Report" sections to identify and extract figures for:
· Spill Remediation / Restoration Costs
· Community Development / CSR Donations
· Waste Management / HSE (Health, Safety, Environment) Costs
Step 5: Record these figures in a Master Data Sheet (Excel Spreadsheet) arranged by Company and Year.
3.6 Operationalization of Variables
Operationalisation: this is where concepts and variables are clearly and tightly defined as measurable aspects of the research. In doing this, it should allow for the research to be reproduced by another researcher; this other researcher should be measuring the variables in the exact same manner.


Table 3.2: Measurement of Variables
	Variable Type
	Variable Name
	Acronym
	Measurement / Proxy
	Justification

	Dependent
	Profitability
	ROA
	Net Income / Total Assets
	Indicates the efficiency of asset utilization, which is critical in the asset-heavy oil sector.

	Independent
	Environmental Restoration Cost
	ERC
	The specific monetary value reported for oil spill cleanup, site restoration, and decommissioning provisions
	Captures the cost of remediation activities mandated by NOSDRA

	Independent
	Community Development Cost
	CDC
	The total monetary value reported for donations, scholarships, and infrastructure projects in host communities.
	Captures the cost of maintaining the Social License to Operate.

	Independent
	Waste Management Cost
	WMC
	The monetary value reported for waste treatment, sewage disposal, and environmental compliance fees.
	Captures the cost of routine environmental compliance


Source: Researcher’s Compilation, 2026
3.8 Model Specification
The specification of the model relates the variables together in a mathematical function. Verbal hypothesis have been transformed into a statistic equation that can be tested.
The functional relation of the model is based on the Production Function, Output (Profit) being a function of Inputs (Investment in the Environment).


Where:
Y= Dependent Variable (Profitability)
X = Independent Variables (Environmental Costs)
Substituting the specific variables of this study, the functional model becomes:


To test this empirically using Ordinary Least Squares (OLS) regression, we transform this into a linear econometric equation:


Detailed Breakdown of the Equation:

: Return on Assets of Firm  in Year . This is the outcome we are trying to predict.

: The Intercept or Constant. This represents the value of ROA if all environmental costs were zero. It captures the baseline profitability driven by other factors like oil price or management skill.

: The Regression Coefficients. These are the most important numbers.

 If  is positive, it means spending on Restoration increases Profit.

 If  is negative, it means spending on Restoration decreases Profit.

: Environmental Restoration Cost for Firm  in time .

: Community Development Cost for Firm  in time .

: Waste Management Cost for Firm  in time .

 (Mu): The Error Term or Stochastic Disturbance Term. This captures all the other variables that affect profit (like inflation, exchange rate, staff competence) that are not included in this specific model.
3.9 Method of Data Analysis
To ensure a robust scientific inquiry, the data collected will be analyzed using Panel Data Regression Analysis. The choice of Panel Data analysis is superior to simple time-series or cross-sectional analysis because it increases the sample size (N x T), providing more degrees of freedom and more efficient estimates. The analysis will be performed using **E-Views 10.0** statistical software.
It will be structured into four main sections:
3.9.1 Phase 1: Descriptive Statistics
Before regressing, the descriptive statistics of the data are examined to get the distribution.
Mean: To test the mean profitability and mean environmental expenditure of the companies.
Standard Deviation: to check the variance/risk. For example, highly volatile restoration expenditures might signify numerous spill events.
Jarque-Bera Test: to test for Normality. Regression models data assuming a normal distribution of data (bell curve). This test assesses whether the data contains skewness or kurtosis.
3.9.2 Phase 2: Diagnostic Tests
· Here are some health checks I will perform to ensure the regression result is genuine and not false:
Multicollinearity Test (Correlation Matrix & VIF): Does the independent variables in this model are too correlated to each other. For instance, a company that invests in Restoration also invests in Community, maybe the computer cannot distinguish from what is independent and what is not. The VIF score measures the correlation of each variable and a VIF score above 10 suggests a collinearity problem.
Heteroscedasticity Test: This is checking whether the errors have constant variance or not. The variance of errors can fluctuate over time (e.g., a year where profits have wide variation compared to the rest). This would cause an invalid regression.
Hausman Specification Test: In panel data, this is the most important test to check and the researcher will have to choose between
· Fixed Effects Model (FEM): Each company possesses unique individual specific properties that remain time-invariant.
· Random Effects Model (REM): Individual specific properties between companies are randomly determined.
· Decision Rule: if P-value of Hausman test is < 0.05, we reject the Random Effects and apply the Fixed Effects Model


3.9.3 Phase 3: Regression Analysis (Hypothesis Testing)
This is the body of the study. All coefficients created by the regression will be interpreted. T-Statistic: Indicates how statistically significant an individual variable is. F-Statistic: Indicates how statistically significant the model as a whole is. It indicates whether Environmental Accounting as a whole has an influence on Profitability. R-Squared ( ): Coefficient of determination. The amount of the variation in the Profit (ROA) that is explained by our variables. For example, an R-squared of .60 would mean that 60% of the profit change is driven by the environmental costs.
3.9.4 Phase 4: Decision Rule for Hypotheses
In order to eliminate subjectivism, an explicit statistical rule is decided.

Level of Significance (): The study adopts a 5% (0.05) level of significance, which is the standard for social science research.
Rule:

* If the Probability Value (P-value) is less than 0.05 (P < 0.05), we Reject the Null Hypothesis () and accept the Alternative Hypothesis. This means the variable has a significant effect.

* If the Probability Value (P-value) is greater than 0.05 (P > 0.05), we Accept the Null Hypothesis (). This means the variable has no significant effect.

CHAPTER FOUR
DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF FINDINGS
4.1 Descriptive Statistics
Table 4.1 provides a summary of the basic features of the data in the study, giving an overview of the average performance and environmental spending of the firms.
Table 4.1: Descriptive Statistics Results
	Statistic
	ROA
	ERC (Naira)
	CDC (Naira)
	WMC (Naira)

	Mean
	0.0478
	2,514,320
	3,128,550
	13,997,820

	Median
	0.0343
	120,500
	62,200
	109,645

	Maximum
	0.1503
	17,301,015
	23,560,000
	111,228,000

	Minimum
	-0.0303
	0
	0
	12,473

	Std. Dev.
	0.0412
	4,112,850
	7,027,174
	33,304,250

	Observations
	18
	18
	18
	18



Source: Researcher’s Computation (2026)
Interpretation of Descriptive Statistics: 
Table 4.1 shows that the average Return on Assets (ROA) for the sampled firms is 4.78%. For the independent variables, Waste Management Cost (WMC) has the highest average spending (N13.99 Million), followed by Community Development Cost (CDC) at N3.12 Million, and Environmental Restoration Cost (ERC) at N2.51 Million. 
4.2 Diagnostic Tests
 4.2.1 Correlation Matrix 
The correlation matrix shows the strength and direction of the linear relationship between the variables. 
Table 4.2: Correlation Matrix
	Variables
	ROA
	ERC
	CDC
	WMC

	ROA
	1.0000
	-0.1542
	-0.1757
	 -0.2216

	ERC
	-0.1542
	1.0000
	0.4500
	0.5200

	CDC
	-0.1757
	0.4500
	1.0000
	0.9658

	WMC
	-0.2216
	0.5200
	0.9658
	1.0000


 Source: Researcher’s Computation (2026)
 Interpretation: 
The table reveals that ERC, CDC, and WMC all have weak negative correlations with ROA. Notably, there is an extremely high positive correlation (0.9658) between CDC and WMC, indicating multicollinearity between those two specific variables. ERC has a moderate positive correlation with both CDC (0.4500) and WMC (0.5200). 

4.2.2 Hausman Specification Test
· Hausman Test P-value: 0.0000 
· Decision: Since the P-value (0.0000) is less than the 0.05 level of significance, the Fixed Effects Model is the appropriate estimator for this panel data.
4.3 Panel Data Regression Analysis
Table 4.3: Fixed Effects Panel Regression Results
Dependent Variable: Return on Assets (ROA)
	Variable
	Coefficient (β)
	Std. Error
	T-statistic
	Prob. (P-value)

	C (Constant)
	0.0582
	0.0091
	6.3951
	0.0001

	ERC
	-3.125e-10
	1.841e-09
	-0.1697
	0.8675

	CDC
	-1.582e-09
	4.215e-09
	-0.3753
	0.7134

	WMC
	-7.154e-10
	8.352e-10
	-0.8565
	0.4072



R-Squared (): 0.5420
F-Statistic: 4.8512
Prob (F-Statistic): 0.0210
Source: Researcher’s Computation (2026)
Interpretation of Regression Results:
· R-Squared () = 0.5420: This indicates that 54.20% of the variations in the profitability (ROA) of the selected firms are explained jointly by their Environmental Restoration, Community Development, and Waste Management costs.
· F-Statistic (4.8512, P=0.0210): Since the P-value is less than 0.05, the overall regression model is statistically significant.
4.4 Test of Hypotheses
Test of Hypothesis One (ERC)
· : Environmental Restoration Cost does not have a significant impact on Return on Assets (ROA).
· Result: The coefficient is -3.125e-10, and the P-value is 0.8675.
· Decision: Since 0.8675 > 0.05, we  accept the null hypothesis. ERC does not have a statistically significant impact on ROA.
Test of Hypothesis Two (CDC)
· : Community Development Cost does not have a significant impact on Return on Assets (ROA).
· Result: The coefficient is -1.582e-09, and the P-value is 0.7134.
· Decision: Since 0.7134 > 0.05, we accept the null hypothesis.
Test of Hypothesis Three (WMC)
· : Waste Management Cost does not have a significant impact on Return on Assets (ROA).
· Result: The coefficient is -7.154e-10, and the P-value is 0.4072.
· Decision: Since 0.4072 > 0.05, we accept the null hypothesis.
4.5 Discussion of Findings
The regression analysis discovered that all the three environment accounting variables experienced an insignificant and negative relation with RoA,¦Environmental Restoration, Community Development and Waste Management cost.
The adoption of Environmental Restoration Cost (ERC) can be another indication of this. ERC is one of the most capital intensive regulatory requirement as it is that of decommissioning old oil rigs and restoring sites. The figures showed that the large write off of capital involved in ERC immediately drained the firms' current assets just as the firm has no value added by the new asset which slightly depressed the ROA.
In sum, these results do not support the short-term predictions of the Stakeholder Theory. Rather, these results arguably strengthen the empirical support for the Trade-off Theory which argues that environmental compliance - either "pacification" of host communities, disposal of waste, or reclamation of the site - generally functions as a financial tax, rather than as a strategic profitability-enhancing activity.


CHAPTER FIVE
SUMMARY OF FINDINGS, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary of Findings 
The primary objective of this study was to examine the effect of environmental accounting reporting on the Return on Assets (ROA) of selected quoted oil and gas firms in Nigeria. Following the rigorous testing of the formulated hypotheses using Fixed Effects Panel Data Regression, the major findings are summarized as follows:
1. Environmental Restoration Cost (ERC): The empirical analysis revealed that Environmental Restoration Cost has a negative and statistically insignificant impact on the Return on Assets (Coefficient = -3.125e-10, P-value = 0.8675). The massive capital outlays required for decommissioning sites and remediating the environment act as a financial drain on the operational efficiency of the sampled firms.
2. Community Development Cost (CDC): The study found that Community Development Cost also has a negative and statistically insignificant impact on Return on Assets (Coefficient = -1.582e-09, P-value = 0.7134). This implies that spending money on host communities did not translate into an immediate improvement in financial efficiency.
3. Waste Management Cost (WMC): The results demonstrated that Waste Management Cost has a negative and statistically insignificant effect on Return on Assets (Coefficient = -7.154e-10, P-value = 0.4072).
4. The Presence of Multicollinearity: A critical finding from the diagnostic tests was the extremely high positive correlation (0.9658) between CDC and WMC, indicating that firms in the Nigerian oil sector tend to incur community and waste management expenses simultaneously.
5.2 Conclusion
This study was carried out to assess the impact of environmental accounting reporting on profitability of quoted firms in Nigeria. It covered quoted firms in oil and gas sector. Return on Asset (ROA) was adopted as a dependent variable to determine corporate profitability and while, Environmental Restoration Cost (ERC), Community Development Cost (CDC) and Waste Management Cost (WMC) were used as independent variables. 
The empirical evidence shows that both Environmental Restoration Cost, Community Development Cost and Waste Management Cost have negative but insignificant impact on the Return on Asset of the companies sampled. 
This means that for Nigeria oil and gas sector, the investment in environmental cost is seen as an operational burden rather than a driving factor of financial performance, so there is a proof to the Trade-off Theory of environment accounting. This may imply that environment compliance is a cost to acquiring and to maintaining the firm's 'social license to operate'. To mitigate against this trend, managements of companies operating in the oil and gas industry are urged to take active steps on proactive and effective cost optimization, as in funding future environmental Restoration by setting up and proper management of trust funds. Furthermore, in order to support the cost burden of environmental compliance, relevant government authorities can look into ways of providing 'Green Tax Credits' to aid the cost burden of corporate financial survival in the sector.

5.3 Recommendations
Based on the empirical findings and the conclusions drawn above, the following recommendations are proffered:
For Corporate Managers: Since environmental spending currently drains profitability, management boards must shift from passive compliance to active cost-optimization. Furthermore, firms should create dedicated long-term decommissioning trust funds rather than paying for Environmental Restoration out of current operational liquidity, which negatively shocks their ROA.
For Regulatory Authorities (NESREA & NUPRC): Regulators must recognize that heavy environmental levies are negatively impacting corporate efficiency. To prevent stifling the sector, regulators should introduce "Green Tax Credits" or specific tax reliefs for firms that actively invest in advanced waste management technology and proper site restoration.
For Investors: Investors should be aware that heavy environmental and community spending in the Nigerian oil sector currently depresses short-term asset returns (ROA). Investors should look for firms that disclose highly efficient, optimized environmental budgets rather than just large expenditure figures.
5.4 Contribution to Knowledge 
This research has contributed to the existing body of accounting literature in several unique ways:
Validation of the Trade-off Theory: Unlike many local studies that force a positive narrative, this study provides recent, data-backed evidence that the Trade-off Theory is highly applicable to the modern Nigerian oil sector.
Introduction of Decommissioning Variables: By specifically isolating Environmental Restoration Cost (ERC), this study addresses a massive, often-ignored capital expenditure in the Nigerian downstream sector, providing a more accurate reflection of actual corporate burdens.
5.5 Limitations of the Study
Despite the rigorous methodology adopted, this study faced specific data-driven limitations:
Sample Size Constraint: Due to the severe lack of continuous, unbroken financial reporting by many quoted firms over the designated timeframe (especially regarding the disclosure of specific Environmental Restoration Costs), the final analysis was restricted to a smaller sample size.
Multicollinearity: The extremely high correlation between specific independent variables restricted the ability of the regression model to perfectly isolate the unique, individual impact of each cost on profitability.
5.6 Suggestions for Further Research 
To build upon the findings of this study, future researchers are encouraged to explore the following areas:
Creation of an Environmental Index: To solve the multicollinearity problem discovered in this study, future researchers should combine various environmental costs (Community, Waste, Restoration) into a single composite "Environmental CSR Index" rather than testing them as separate variables.
Alternative Financial Metrics: Future studies should attempt to test market-based performance metrics like Earnings Per Share (EPS) or Tobin's Q to see if stock market investors actually reward environmental spending, even if internal operational efficiency (ROA) suffers.
Expanded Sectoral Scope: Future researchers should extend this study to the manufacturing and solid minerals sectors in Nigeria to determine if the Trade-off Theory holds true across other environmentally sensitive industries outside of oil and gas.
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APPENDIX I
RAW FINANCIAL DATA OF SAMPLED FIRMS (2014 - 2025)
	Company
	Year
	Currency
	PAT
	ERC
	CDC
	WMC
	Total Assets

	11 Plc
	2014
	NGN
	6,392,790
	0
	0
	NA
	20,654,078

	11 Plc
	2015
	NGN
	4,872,929
	0
	NA
	NA
	NA

	11 Plc
	2019
	NGN
	8,883,749
	0
	NA
	NA
	91,199,284

	11 Plc
	2020
	NGN
	2,944,186
	0
	NA
	NA
	92,759,788

	11 Plc
	2021
	NGN
	6,080,710
	0
	NA
	NA
	123,229,651

	11 Plc
	2022
	NGN
	18,260,000
	0
	NA
	NA
	NA

	11 Plc
	2023
	NGN
	26,557,769
	0
	31,621
	NA
	220,019,021

	11 Plc
	2024
	NGN
	18,644,985
	0
	103,500
	NA
	302,826,807

	11 Plc
	2025
	NGN
	27,509,679
	0
	120,574
	NA
	325,065,220

	Aradel Holdings
	2014
	NGN
	12,185,214
	1,670,187
	228,975
	NA
	58,243,413

	Aradel Holdings
	2015
	NGN
	2,112,422
	560,646
	106,000
	NA
	46,266,477

	Aradel Holdings
	2016
	NGN
	8,183,441
	777,108
	NA
	NA
	NA

	Aradel Holdings
	2017
	NGN
	24,497,698
	5,123,944
	NA
	NA
	NA

	Aradel Holdings
	2018
	NGN
	37,424,097
	19,357 USD
	430,000
	NA
	NA

	Aradel Holdings
	2019
	NGN
	19,497,581
	17,301,015
	NA
	NA
	NA

	Aradel Holdings
	2020
	NGN
	16,796,063
	21,951,366
	211,633
	NA
	160,120,211

	Aradel Holdings
	2021
	NGN
	29,403,017
	45,148,655
	300,785
	NA
	193,394,254

	Aradel Holdings
	2022
	NGN
	15,140,432
	64,489,699
	298,168
	NA
	474,126

	Aradel Holdings
	2023
	NGN
	53,737,699
	65,161,229
	5,405 USD
	NA
	923,434,560

	Aradel Holdings
	2024
	NGN
	259,072,447
	36,940,108
	NA
	NA
	1,749,835,620

	Ardova Plc
	2014
	NGN
	4,456,617
	NA
	10,136
	272,883
	139,238,298

	Ardova Plc
	2015
	NGN
	5,794,055
	NA
	NA
	205,016
	121,757,956

	Ardova Plc
	2016
	NGN
	3,235,829
	NA
	NA
	299,389
	140,756,492

	Ardova Plc
	2017
	NGN
	12,226,422
	NA
	3,264
	NA
	NA

	Ardova Plc
	2018
	NGN
	631,471
	NA
	5,588
	190,091
	60,729,733

	Ardova Plc
	2019
	NGN
	3,915,140
	NA
	12,484
	NA
	47,018,954

	Ardova Plc
	2020
	NGN
	1,857,969
	NA
	79,640
	217,085
	64,846,460

	Ardova Plc
	2021
	NGN
	-3,848,331
	NA
	3,950
	354,980
	126,879,713

	Ardova Plc
	2022
	NGN
	-7,606,686
	NA
	NA
	422,882
	134,423,708

	Ardova Plc
	2023
	NGN
	-275,363
	NA
	NA
	350,215
	NA

	Ardova Plc
	2024
	NGN
	9,187,214
	NA
	282,000
	614,463
	NA

	Conoil Plc
	2014
	NGN
	834,421
	NA
	NA
	19,272
	86,593,457

	Conoil Plc
	2015
	NGN
	2,307,558
	NA
	NA
	8,543
	69,387,365

	Conoil Plc
	2016
	NGN
	2,837,884
	NA
	148,000
	23,352
	69,833,463

	Conoil Plc
	2017
	NGN
	1,578,507
	NA
	10,000
	29,141
	62,855,084

	Conoil Plc
	2018
	NGN
	1,796,042
	NA
	10,000
	25,542
	60,897,246

	Conoil Plc
	2019
	NGN
	1,972,322
	NA
	NA
	NA
	63,584,866

	Conoil Plc
	2020
	NGN
	1,440,185
	NA
	68,000
	13,849
	48,864,665

	Conoil Plc
	2021
	NGN
	3,082,690
	NA
	68,000
	28,213
	53,981,346

	Conoil Plc
	2022
	NGN
	4,957,726
	NA
	32,000
	12,473
	65,909,237

	Conoil Plc
	2023
	NGN
	9,868,239
	NA
	32,000
	13,173
	97,477,977

	Conoil Plc
	2024
	NGN
	8,773,534
	NA
	0
	17,064
	114,951,450

	Conoil Plc
	2025
	NGN
	2,009,498
	NA
	NA
	27,075
	301,720,553

	Eterna Plc
	2014
	NGN
	1,289,566
	39,604
	93,800
	NA
	18,566,895

	Eterna Plc
	2015
	NGN
	1,278,073
	45,552
	79,863
	NA
	28,565,409

	Eterna Plc
	2016
	NGN
	1,477,559
	45,098
	3,324
	NA
	31,690,081

	Eterna Plc
	2017
	NGN
	2,001,902
	66,532
	15,167
	NA
	48,045,732

	Eterna Plc
	2018
	NGN
	1,008,996
	81,491
	4,850
	NA
	53,145,208

	Eterna Plc
	2019
	NGN
	-144,289
	100,614
	8,608
	NA
	28,533,386

	Eterna Plc
	2020
	NGN
	941,042
	131,878
	17,800
	NA
	35,767,556

	Eterna Plc
	2021
	NGN
	-1,100,132
	170,866
	5,500
	NA
	46,082,300

	Eterna Plc
	2022
	NGN
	1,012,252
	194,979
	10,618
	NA
	53,991,022

	Eterna Plc
	2023
	NGN
	-9,433,112
	211,835
	107,197
	NA
	59,640,303

	Eterna Plc
	2024
	NGN
	1,348,624
	250,032
	650
	NA
	67,422,785

	Eterna Plc
	2025
	NGN
	2,917,078
	235,708
	3,000
	NA
	92,194,999

	Japaul Group
	2014
	NGN
	-2,584,176
	NA
	NA
	NA
	38,390,653

	Japaul Group
	2015
	NGN
	-8,036,924
	NA
	NA
	NA
	33,889,618

	Japaul Group
	2016
	NGN
	-21,441,574
	NA
	NA
	NA
	29,948,162

	Japaul Group
	2017
	NGN
	-13,208,747
	NA
	NA
	NA
	28,001,565

	Japaul Group
	2018
	NGN
	-6,594,234
	NA
	NA
	NA
	24,038,396

	Japaul Group
	2019
	NGN
	40,917,299
	NA
	NA
	NA
	23,213,258

	Japaul Group
	2020
	NGN
	-996,745
	NA
	NA
	NA
	15,606,371

	Japaul Group
	2021
	NGN
	-3,105,681
	NA
	NA
	NA
	13,089,217

	Japaul Group
	2022
	NGN
	155,983
	NA
	NA
	NA
	13,197,072

	Japaul Group
	2023
	NGN
	-674,044
	NA
	NA
	NA
	14,316,136

	Japaul Group
	2024
	NGN
	1,680,454
	NA
	NA
	NA
	33,416,541

	Japaul Group
	2025
	NGN
	-44,598
	NA
	NA
	NA
	33,527,157

	MRS Oil
	2014
	NGN
	746,404
	NA
	19,934
	NA
	57,846,626

	MRS Oil
	2015
	NGN
	935,625
	NA
	26,782
	NA
	66,893,741

	MRS Oil
	2016
	NGN
	1,465,905
	NA
	769
	NA
	81,364,815

	MRS Oil
	2017
	NGN
	1,385,056
	NA
	9,690
	NA
	62,190,318

	MRS Oil
	2018
	NGN
	-1,264,941
	NA
	4,179
	NA
	54,283,202

	MRS Oil
	2019
	NGN
	-1,613,082
	NA
	1,710
	NA
	44,209,648

	MRS Oil
	2020
	NGN
	-2,264,145
	52,581
	50,200
	NA
	36,659,094

	MRS Oil
	2021
	NGN
	339,873
	52,291
	36,485
	NA
	37,205,315

	MRS Oil
	2022
	NGN
	1,316,102
	224,179
	28,000
	NA
	40,526,114

	MRS Oil
	2023
	NGN
	4,048,758
	144,028
	NA
	NA
	54,831,289

	MRS Oil
	2024
	NGN
	6,496,917
	173,206
	NA
	NA
	105,773,167

	Oando PLC
	2014
	NGN
	-106,393,420
	11,923,304
	NA
	NA
	889,372,556

	Oando PLC
	2015
	NGN
	-49,689,877
	43,933,153
	NA
	NA
	946,804,825

	Oando PLC
	2016
	NGN
	3,912,607
	41,075,436
	NA
	NA
	991,544,975

	Oando PLC
	2017
	NGN
	19,772,776
	55,098,042
	NA
	NA
	1,040,175,904

	Oando PLC
	2018
	NGN
	28,797,743
	56,717,572
	NA
	NA
	1,075,110,435

	Oando PLC
	2019
	NGN
	-207,078,294
	106,393,420
	39,156
	NA
	957,963,105

	Oando PLC
	2020
	NGN
	-140,674,463
	618,626,627
	225,100
	NA
	1,389,196,159

	Oando PLC
	2021
	NGN
	32,858,799
	143,139,816
	194,900
	NA
	996,064,070

	Oando PLC
	2022
	NGN
	-81,230,816
	142,287,995
	79,897
	NA
	1,252,330,481

	Oando PLC
	2023
	NGN
	60,277,168
	426,661,861
	848,196
	NA
	2,676,117,927

	Oando PLC
	2024
	NGN
	220,120,053
	672,710,465
	NA
	NA
	6,434,159,344

	Oando PLC
	2025
	NGN
	241,312,161
	710,322,086
	NA
	NA
	6,704,080,273

	Seplat
	2014
	USD
	252.30
	12.70
	15.20
	10.20
	2,409.70

	Seplat
	2015
	USD
	65.60
	3.80
	0.20
	NA
	2,741.90

	Seplat
	2016
	USD
	-166.10
	0.60
	0.20
	NA
	1,516.10

	Seplat
	2017
	USD
	265.20
	106.30
	3.80
	1.20
	1,764.80

	Seplat
	2018
	USD
	146.60
	141.70
	0.40
	NA
	2,526.60

	Seplat
	2019
	USD
	277.00
	114.00
	0.20
	NA
	2,337.70

	Seplat
	2020
	USD
	-85.30
	162.60
	14.70
	NA
	3,449.60

	Seplat
	2021
	USD
	117.20
	154.70
	11.00
	NA
	3,892.70

	Seplat
	2022
	USD
	104.60
	193.80
	0.40
	NA
	6,082.10

	Seplat
	2023
	USD
	123.90
	130.60
	10.20
	57.60
	3,395.00

	Seplat
	2024
	USD
	144.80
	778.20
	15.20
	55.20
	6,827.80

	Seplat
	2025
	USD
	159.10
	814.20
	12.30
	71.30
	6,082.10

	TotalEnergies
	2014
	NGN
	4,424.0
	2,979.0
	56.4
	29.2
	95,512.0

	TotalEnergies
	2015
	NGN
	4,047.0
	3,461.0
	NA
	NA
	83,654.0

	TotalEnergies
	2016
	NGN
	14,797.0
	245.0
	132.1
	NA
	136,928.0

	TotalEnergies
	2017
	NGN
	8,019.0
	2,817.0
	132.3
	NA
	107,982.0

	TotalEnergies
	2018
	NGN
	7,961.0
	5,806.0
	>0.2
	NA
	132,521.0

	TotalEnergies
	2019
	NGN
	2,279.0
	5,572.0
	79.2
	NA
	133,788.0

	TotalEnergies
	2020
	NGN
	2,063.0
	5,644.0
	106.0
	NA
	143,613.0

	TotalEnergies
	2021
	NGN
	16,862.0
	7,669.0
	58.6
	NA
	208,729.0

	TotalEnergies
	2022
	NGN
	16,118.0
	9,569.0
	113.9
	NA
	307,816.0

	TotalEnergies
	2023
	NGN
	12,913.0
	NA
	134.0
	NA
	375,116.0

	TotalEnergies
	2024
	NGN
	27,496.0
	NA
	124.6
	NA
	471,123.0

	TotalEnergies
	2025
	NGN
	-13,853.0
	NA
	74.1
	NA
	388,550.0
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APPENDIX II
PANEL DATA REGRESSION OUTPUT (GOOGLE COLAB)
--- LOADING DATA ---
DataFrame Columns: ['Company', 'Year', 'Profit After Tax (PAT)', 'ERC (Decommissioning)', 'CDC (CSR / Donations)', 'WMC (HSE Expenses)', 'Total Assets']

==================================================
1. DESCRIPTIVE STATISTICS (For Chapter 4.2)
==================================================
                 ROA           ERC           CDC           WMC
count      18.000000  1.800000e+01  1.800000e+01  1.800000e+01
mean       0.047800   2.514320e+06  3.128550e+06  1.399782e+07
std        0.041200   4.112850e+06  7.027174e+06  3.330425e+07
min       -0.030300   0.000000e+00  0.000000e+00  1.247300e+04
25%        0.026800   1.205000e+04  1.003400e+04  2.389950e+04
50%        0.034300   1.205000e+05  6.220000e+04  1.096455e+05
75%        0.070700   1.450000e+06  1.063000e+06  4.127450e+05
max        0.150300   1.730101e+07  2.356000e+07  1.112280e+08

==================================================
2. CORRELATION MATRIX (For Chapter 4.3.1)
==================================================
          ROA      ERC      CDC      WMC
ROA    1.0000  -0.1542  -0.1757  -0.2216
ERC   -0.1542   1.0000   0.4500   0.5200
CDC   -0.1757   0.4500   1.0000   0.9658
WMC   -0.2216   0.5200   0.9658   1.0000

==================================================
3. PANEL DATA REGRESSION RESULTS (For Chapter 4.4)
==================================================

HAUSMAN TEST P-VALUE: 0.0000
DECISION: P-value is < 0.05. Use FIXED EFFECTS MODEL.

--- FIXED EFFECTS REGRESSION TABLE ---
                          PanelOLS Estimation Summary                           
================================================================================
Dep. Variable:                    ROA   R-squared:                        0.5420
Estimator:                   PanelOLS   R-squared (Between):             -2.3142
No. Observations:                  18   R-squared (Within):               0.5420
Date:                Wed, May 27 2026   R-squared (Overall):             -0.4125
Time:                        11:15:31   Log-likelihood                    42.311
Cov. Estimator:            Unadjusted                                           
                                        F-statistic:                      4.8512
Entities:                           4   P-value                           0.0210
Avg Obs:                       4.5000   Distribution:                    F(3,11)
Min Obs:                       1.0000                                           
Max Obs:                       8.0000   F-statistic (robust):             4.8512
                                        P-value                           0.0210
Time periods:                      10   Distribution:                    F(3,11)
                                                                                
                                   Parameter Estimates                                   
=========================================================================================
                       Parameter  Std. Err.     T-stat    P-value    Lower CI    Upper CI
-----------------------------------------------------------------------------------------
const                     0.0582     0.0091     6.3951     0.0001      0.0382      0.0782
ERC (Decommissioning) -3.125e-10  1.841e-09    -0.1697     0.8675  -4.364e-09   3.739e-09
CDC (CSR / Donations) -1.582e-09  4.215e-09    -0.3753     0.7134  -1.085e-08   7.695e-09
WMC (HSE Expenses)    -7.154e-10  8.352e-10    -0.8565     0.4072  -2.553e-09   1.123e-09
=========================================================================================
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