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ABSTRACT 

This paper examined the effects of environmental management costs on the performance of oil companies 

in Nigeria. The objective is to isolate critical environmental costs that influence crude oil production and 

enhance social integration and acceptance of oil companies in host communities in the country. Relevant 

cost and oil production data of six selected NNPC joint Venture companies were extracted from the Nigeria 

Extractive Industries Transparency Initiative (NEITI) Oil and Gas Audited Reports and Nigerian National 

Petroleum Corporation (NNPC) Statistical Bulletin for the period 2009 to 2014. The ordinary least squares 

(OLS) multiple regression technique was adopted with the aid of the Econometrics E-Views statistical 

Package version 8.0 in the analysis. With a coefficient of multiple determinations (R2) value of 0.5119 in a 

model found to be properly fitted with a significant F-value, the study found that annual financial 

contributions to NDDC and social costs have significant positive effects on the crude oil production of oil 

companies in Nigeria. However, fines and penalties were found to have insignificant effect on their 

performance. The study concluded that provision of needed environmental control and development 

projects in oil communities is a strategic approach for gaining acceptance and creating peaceful 

environment for crude oil production in Nigeria. The paper therefore recommends that oil companies 

should sustainably increase their contributions to the NDDC and adopt more environmental friendly 

approach in the exploration of crude oil through increased provision of social efforts to enhance the 

livelihood of their host communities. 

 

Keyword: Environmental Costs, Crude Oil Production, Social Costs, Joint Venture  Companies, 

Environmental and Social Accounting. 

 

1.0 INTRODUCTION 

Human activities have transformed the chemistry of earth’s water and air, altered the face of earth itself, 
and changed the natural habitation and life (Bansal & Roth, 2000). The reasons for these are complex. 

Nevertheless, the major influence identified is the use of fossil fuels. Fossil fuels include; coal, natural gas, 

and petroleum (known as crude oil). Through the harnessing of fossil fuels, humankind has acquired the 

power to effect thorough changes on air, water, soil, plant and animals, which constitute the natural 

environment (Eregha & Irughe, 2009). Corporate entities also, have changed the environment in many ways 

– for example, devastating natural habitats and wildlife with oil spills and acceleration of deforestation. 
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In Nigeria, the environmental degradation occasioned by hydrocarbon production in the Niger Delta area 

have generated serious national security issues. There has been series of conflicts between the indigenous 

people of the region and major Oil Companies operating therein over the years. The region claims that the 

activities of the Oil Companies instead of improving have impoverished its people by causing a serious 

decline in their marine and agricultural resources, which constitute their economic main stay. Ashton, 

Arnott, & Douglas, (1999), assert that due to environmental pollution, there is drastic decline in the region’s 
biodiversity and ecological resources, which are the main sources of their income and the people’s mode of 
survival. In addition, there is an aspect of the health hazards posed to the inhabitants because of oil pollution 

of the environment. Hence, there are environmental challenges as well as socio- economic problems created 

by adverse effects of oil mining, which has culminated into low agricultural productivity and poor farm 

yields sufficient to threaten the food security of the Niger Delta (Ashton et al., 1999). 

 

Environmental conservation was first given serious attention in 1974; when the environmentalists lamented 

the increase in offshore oil drilling and the leasing of shale oil land by the US government (Encarta 2009). 

The global profile of environmental issues has risen significantly during the past two decades, precipitated 

in part by major incidents such as the Bhopal chemical leak (1984) and the Exxon Valdez oil spill (1989). 

These events received worldwide media attention and increased concerns over major issues such as global 

warming, depletion of non-renewable resources, and loss of natural habitats. 

 

This has led to a general questioning of business practices and numerous calls for change. These questions 

have not only been raised by organizations such as Friends of the Earth, Greenpeace, or groups of 'eco-

warriors', but from the United Nations, the European Union, the UK government, the British Bankers 

Association, insurance companies and pension funds. According to Bassey, Sunday, and Okon (2013), the 

adverse environmental effect of economic development has become a matter of great public concern all 

over the world. Gradually environment is becoming a much more urgent economic, social and political 

problem. The issues of environment and business relationship have formed a major concern in the heart of 

researchers, government, host communities and businesses. Before now, it seems that the issue of 

environmental management was overlooked or considered less important in business management (Gray, 

David, & Bebbington, 1997). In recent times however, stakeholders have been compelled towards proactive 

strategy in managing the environment for business sustainability. 

 

The problem of environmental cost management solution worldwide on oil sector has become strident. The 

credibility of the accounting profession appears to be at its lowest ebb. In the United States of America and 

in Nigeria as well, the profession has lost its self-regulatory status. In this circumstance, the profession is 

bestirring itself and the result is a welter of fresh suggestions and initiatives aimed at solving the problem 

of environmental cost management on the oil and gas output (Bassey, Sunday, & Okon, 2013). Some of the 

suggestions appear mundane while some others at best appear controversial. However, studies have even 

concluded that environmental cost management problem cannot be eliminated. Therefore, this study is 

undertaken to assess the effect of annual financial contributions to NDDC on the performance of oil 

companies in Nigeria. 
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2.0 Literature review 

Rilwani& Aziegbe (2001), defining environmental management concludes that environmental management 

is a set of activities and procedures properly seen as the integral elements of the developmental process, 

aimed at ensuring that developmental activities affecting the environment: provides net benefit to society; 

are sustainable and; allows for contribution of valuable non-consumption uses of ecosystem. 

 

According to UNDSD (2001), accounting is done in monetary and physical units; Stressing that the 

conventional corporate monetary accounting comprises: 

Financial accounting; 

Cost accounting (also called management accounting); 

Corporate statistics and indicators (past oriented); 

Budgeting (future oriented); 

Investment appraisal (future oriented). 

 

Maintaining that the same structure applies to physical accounting. Stating that the core part of 

environmental information system is material flow balances in physical units of material, water and energy 

flows within a defined system boundary. Before going into details of this study, it is necessary that we take 

a review of oil discovering in Nigeria. 

 

Impacts of oil operations on the environment 

A careful analysis of some of the causes of environmental impacts of gas flaring instance (Orubu (1999), 

has shown negative effects on the immediate environment; particularly on plant growth and wildlife, as 

well as on human health. The greenhouse gases such as methane and carbon dioxide emitted from gas 

flaring contribute towards global warming, which, if not checked, could accelerate the problem of climate 

change on Earth. Apparently, it was this which explains the interest of the World Bank and the Global 

Environmental Facility in proposing a gas flare reduction project for the oil fields of the Niger Delta in the 

1990s (Moffat and Linden, 1995). It has been estimated that the total emission of carbon dioxide from gas 

flaring in Nigeria amounts to about 35 million cubic tonnes a year, and it is on record that Nigeria has the 

highest gas flare rate in the world (World Bank 1995, 2000/2001). Associated gas flared with crude oil over 

the period 1970-2000, stood at 97%,while for the period 1980-1989, this decreased to about 72%, falling 

marginally to an average of 70 to 72% during the period 1990-2000. The chart below represents ten years 

crude oil production in Nigeria. 
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Source: Based on data collected from NNPC annual statistical bulletin 2014 

Figure 1 Crude Oil Production from 2004 to 2014  

 

The above figure indicates a download slope of gas flared. This may be due to improved prevention 

technology. 

 

Massive oil spills occurring in rivers in the Niger Delta have done very significant damage to the aquatic 

ecosystem, particularly in the mangrove swamp forest zone. The history of oil spills in the Nigerian oil 

industry from 1956-2008, and the total number of reported incidences of spills is put at 4,835, resulting in 

a cumulative spill volume of 2,382,373 barrels of crude oil. Of this amount, only about 15.91% was 

recovered, that is 84.09% of cumulative spill (2,003,337 barrels) was released into the environment. A 

number of these spills have been attributed to corrosion of ageing facilities (SPDC, 1995), and the relative 

disregard of good oilfield practices (Nwankwo et al., 1998; Ndifon, 1998). Transportation of petroleum 

products through the system of pipelines has been one of the most visible sources of environmental hazards 

in the industry. A network of more than 3,000 kilometres of pipeline links different parts of the country. 

Without effective monitoring by the appropriate authorities, this system of oil transportation has continued 

to be the source of environmental hazards, with pipelines accidentally damaged, failing due to old age, or 

through sabotage. Shell in 2009 claimed that sabotage accounted for more than 60% of all oil spilled at its 

facilities in Nigeria. 

One of the major problems facing Nigerian oil industry today is the issue of piracy and oil theft by organised 

criminal gangs. Pirates are stealing Nigeria's crude oil at a phenomenal rate, siphoning nearly 300,000 

barrels per day and selling it illegally on the international trade market. (NNPC, 2009 Annual statistical 

bulletin) 

 

Nigeria lost about N7.7 billion in 2002 as a result of vandalism of pipelines carrying petroleum products. 

The amount, according to the Pipelines and Products Marketing Company (PPMC, 2004) a subsidiary of 

NNPC, represents the estimated value of the products lost in the process. 
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Illegal fuel tapping because of the booming black market for fuel products has increased the number of oil 

pipeline explosions in recent years (NNPC, 2009). In July 2000, a pipeline explosion outside the city of 

Warri caused the death of 250 people. An explosion in Lagos in December 2000 killed at least 60 people. 

The NNPC reported 800 cases of pipeline vandalism from January through October 2000. In January 2001, 

Nigeria lost about $4 billion in oil revenues in due to the activities of vandals on our oil installations. The 

government estimates that as much as 300,000 bbl/d of Nigerian crude is illegally bunkered (freighted) out 

of the country. 

 

Another very serious environmental incident was a fire resulting from burst pipeline carrying petrol in Delta 

State in 1998. More than 1,000 persons were reported to have died in the inferno (Guardian News, 1999). 

The authorities attributed the incident to the activities of saboteurs and vandals (FEPA 1998). In the most 

recent incidents of massive oil spills and leakages, it has been difficult to differentiate cases of sabotage 

from accidental cases. For example, between January and June 2000, the Pipelines and Products Marketing 

Company (PPMC) recorded about 800 cases of pipeline rupture in different parts of the country. Out of this 

number, 764 were attributed to sabotage (FGN 2000, 2008, 2010), indicating that sabotage accounted for 

96% of cases of pipeline ruptures in that period of six months, this claim supported the earlier claims by 

shell facilities alone. And yet, as noted by Nwankwoet al. (1998), many of these pipelines have been 

overdue for replacement for a long time. Manyoil companies did not start replacing some of these pipelines, 

some of which are as old as thirty years, until the mid-1990s (Ekuerhare and Orubu, 1996). 

 

Environmental management accounting (EMA) 

Environmental management accounting (EMA) is viewed as an extension of conventional management 

accounting. Management accounting is defined as measuring and reporting financial and non-financial 

information that helps managers make decisions to fulfil the goals of an organization (Horngren, Datar & 

Foster 2003). Birkin (1996) indicates that EMA is a straightforward development of management 

accountancy. Bennett and James (1997) explain that EMA can be seen as environment-related management 

accounting, but does not have a bias towards financial information. The International Federation of 

Accountants (IFAC) (1998) defines EMA as the management of environmental and economic performance 

through the development and implementation of appropriate environment-related accounting systems and 

practices. While this may include reporting and auditing in some companies, environmental management 

accounting typically involves life cycle costing, full-cost accounting, benefits assessment, and strategic 

planning for environmental management. According to the United Nations Division for Sustainable 

Development (UNDSD 2001), environmental management accounting represents a combined approach that 

provides for the transition of data from financial accounting and cost accounting to increase material 

efficiency, reduce environmental impact and risk and reduce cost of environmental protection. 

 

EMA is a flexible tool, there are many other definitions existing in the literature. An important feature of 

EMA as reflected in some definitions is the focus of EMA on both monetary and physical aspects of 

organisational environmental impacts (Bartolomeo et al. 2000; Burritt, Hahn & Schaltegger 2002b; Graff 

et al. 1998). 
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Environmental Costs 

Environmental cost have traditionally been thought of as being the end-of-pipe costs, such as the costs 

associated with cleaning up sites after production, or waste-water treatment costs. Environmental 

management policies that focus on these end-of-pipe costs and technologies can generate positive returns 

(Alfieri, 1998). For a minority of organizations, the environmental costs might also include the 

environmental and social impacts caused to other entities by the organization’s operations. These 
externalities are typically referred to as societal costs i.e. costs imposed on individuals, society and the 

environment for which the organization is not directly held accountable (Bartelmus, Lutz, and Schweinfest, 

1992). Most organisations would restrict their attention to private costs, which are costs that the entity is 

held accountable and which in turn influence the organization’s financial bottom line. What should be 

stressed is that there is no single accepted definition of environmental costs such that different organisations 

employ different definitions. To minimize potential ambiguity, an organization using the term 

environmental cost should provide a definition that clearly delineates the scope of costs included. 

 

At this stage, it is not essential that a single definition of environmental costs be developed. Indeed, much 

time could potentially be wasted arguing about the semantics of what should be included in environmental 

costs. Many people will have different opinions as long as the processes involved in classifying and 

measuring environmental costs are logical and appropriately communicated while significant and relevant 

costs are considered when decisions are made (Lehman, 1995). What is important is that environmental 

costs are not ignored. Obviously, some consistency in how an organization defines environmental costs 

from period to period will ensure meaningful inter-period comparisons. Uncovering and recognizing 

environmental costs associated with a product, process, system, or facility is important for good 

management decisions. Attaining such goals as reducing environmental expenses, increasing revenues, and 

improving environmental performance requires paying attention to current, future, and potential 

environmental costs (Wildavsky, 1994). How a company defines an environmental cost depends on how it 

intends to use the information (e.g., cost allocation, capital budgeting, process/product design, other 

management decisions) and the scale and scope of the exercise. Moreover, it may not always be clear 

whether a cost is "environmental" or not; some costs fall into a gray area or may be classified as partly 

environmental and partly not. Whether or not a cost is "environmental" is not critical; the goal is to ensure 

that relevant costs receive appropriate attention (European Commission, 2000). 

 

From a macroeconomic perspective, the price of scarce raw materials, pollution and disposal do not reflect 

their true value and cost to society. Health hazards, repair of contaminated sites etc. are environmental costs 

usually not borne by the polluter but by the public. 

Environmental costs are made up of both internal and external costs and relates to all costs occurred in 

relation to environmental damage and protection. 

 

2.1 Theoretical framework 

Legitimacy theory 

Legitimacy is a generalized perception or assumption that the actions of an entity are desirable, proper, or 

appropriate within some socially constructed system of norms, values and definitions (Suchman, 1995). 

According to Tilling (2008), legitimacy theory offers a powerful mechanism for understanding voluntary 
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social and environmental disclosure made by corporations, and that this understanding would provide a 

vehicle for engaging in critical public debate. The problem for legitimacy theory in contributing to the 

understanding of accounting disclosures specifically and as a theory in general is that the term has an 

occasion been fairly loosely. This is not a problem of the theory itself, and the observation could be equally 

applied to a range of theories in a range of disciplines. 

The theoretical perspective provided by legitimacy theory assumes there is a relationship between an 

organisation and the society in which it operates. Pfeffer and Salancik (1978) explain that organisations 

consume the society’s resources, and society evaluates them on the usefulness and legitimacy of their 
operations. Organisations subject to the evaluation may attempt to achieve ‘congruence between the social 

values associated with or implied by their activities and the norms of acceptable behaviour in the larger 

social system of which they are part (Dowling & Pfeffer 1975). The congruence, if achieved, between the 

perceived social values and norms may justify to society an organisation’s right to continue to operate. This 
is the process of legitimation. However, when an actual or potential disparity exists between the two value 

systems, there will exist a threat to organizational legitimacy (Dowling & Pfeffer 1975). A threat may mean 

the cancellation of an implicit social contract under which organisations gain their licence to operate. 

Shocker and Sethi (1973), described the social contract as: 

 

Any social institution – and business is no exception – operates in society via a social contract, expressed 

or implied, whereby its survival and growth are based on: 

The delivery of some socially desirable ends to society in general and 

The distribution of economic, social or political benefits to groups from which it derives its power. 

In order to reduce the likelihood of the threat, organisations will demonstrate that they are legitimate, and 

have fulfilled their obligations in terms of the social contract. The concept of legitimacy and the notion of 

a social contract have been applied in the environmental accounting and reporting literature (Deegan 2002). 

Deegan, Rankin and Tobin (2002) note: 

 

Legitimacy theory relies upon the notion of a social contract and on the maintained assumption that 

managers will adopt strategies, inclusive of disclosure strategies, that show society that the organisation is 

attempting to comply with society’s expectations (as incorporated within the social contract). 
 

The reporting of environmental information could be used to demonstrate that an organisation is acting 

responsibly with the implicit objective of influencing the public or community. For example, according to 

legitimacy theory, the disclosures might be made to show that the organisation is conforming to community 

expectations, or alternatively, they might be made to alter societal expectations. Of course, studies which 

argue that disclosures can change, or perhaps are perceived to change, community perceptions (many such 

studies being grounded in legitimacy theory) are based upon an assumption that corporate disclosures, such 

as those in annual reports, do actually influence community concerns. This assumption is consistent with 

the views held by senior managers interviewed by O’Donovan (1999) who, when interviewed, responded 

that annual report disclosures are used as a strategy to change perceptions about the organisation (Deegan, 

Rankin & Tobin 2002). 
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Legitimacy theory suggests that whenever managers consider that the supply of particular resource or 

information is crucial to organisational survival, then they will pursue strategies to ensure the continued 

supply of that information to gain or maintain legitimacy (Deegan, 2002). 

 

Pfeffer and Salancik (1978), argue that ‘legitimacy is conferred when stakeholders – that is, the internal and 

external audience affected by organizational outcomes – endorse and support an organization’s goals and 
activities’. Therefore, to be perceived as legitimate, an organisation has to undertake actions or activities 
that are congruent with acceptable social norms and values. Dowling and Pfeffer (1975), propose three 

strategies an organisation can undertake to become legitimate: 

First, the organization can adapt its outputs, goals and methods of operation to conform to prevailing 

definitions of legitimacy. Second, the organization can attempt, through communication, to alter the 

definition of social legitimacy so that it conforms to the organization’s present practices, output, and values. 
Finally, the organization can attempt, again through communication, to become identified with symbols, 

values or institutions where a strong base of social legitimacy exist. 

 

The three strategies have been used to explain why organisations voluntarily choose to report certain 

environmental information to external parties, but there are few empirical studies that relate legitimacy 

explicitly to EMA, which has a focus on internal management. To explore the applicability of the concept 

of legitimacy to EMA, the literature in environmental management, on which EMA has a strong focus, is 

examined. 

 

According to Hoffman (2001), social activists constitute a visible driver to changes in organisational 

environmental practices, including accounting. In addition to institutional considerations provided by 

institutional theory, the reason for organisations to incorporate environmental concerns into accounting 

practices may comprise cultural components, which can be explained by legitimacy theory. In other words, 

social responsibility could be an important motive to drive accounting changes. Florida and Davison (2001) 

investigate why organisations choose to adopt environmental management systems, and institutionalise 

pollution prevention programs. They find a positive correlation of the adoption/institutionalisation to active 

engagement with community stakeholders. There are suggests that the desire to be a good neighbour is one 

of the strongest motivators for companies to pursue certification (Raines 2002). Delmas and Toffel (2004), 

concur that ‘company decisions to adopt environmental management practices are influenced by the desire 

to improve or maintain relations with their communities. Prakash (2001) indicates that voluntary (or 

beyond-compliance) environmental strategies are associated with a broader consideration of the wider 

community. In other words, environmental strategies could be adopted by an organisation in an attempt to 

manage external pressures from the wider community (i.e. to appear socially responsible). It appears that 

legitimacy is a means to justify internal management and practices of organisations. 

 

In the frame of social responsibility, whether an oil company is operating in an environmentally responsible 

way could be institutionally defined in terms of its environmental impacts. As the importance of the oil and 

gas sector in the world’s economy is growing, direct and indirect environmental impacts caused by oil 
companies will become significant. The society, or the community, would expect oil and gas companies to 

act in an environmentally responsible way, and justify their internal practices. Oil and gas companies would 
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respond to the expectation, and try to legitimise their internal practices. For this study, strategies taken to 

gain or maintain legitimacy could be an area of concern, and legitimacy considerations could have impacts 

on production of the selected oil and gas companies. 

 

2.2 Empirical review 

Over the years, different hypotheses have emerged from researchers aimed at addressing the relationship 

between corporate environmental management and firm performance. These hypotheses suggest a negative, 

neutral or positive relationship between the aforementioned variables (Artiach et al. 2010). 

 

One viewpoint states that there is a negative relationship between the two variables as reported by 

(Alexander & Bucholz, 1978; Aupperle, Carroll, and Hatfield 1985; McGuire, Sundgren, & Schneeweis, 

1988; Barnett, 2007; Becchetti, Di Giacomo, & Pinnachio2005; Cho & Patten 2007; Artiach et al., 2010). 

Another view suggests that environmental management and firm performance have no association 

(Ullmann 1985; Artiach et al. 2010). The argument raised here is that this relationship is difficult to ascertain 

due to the possibilities of numerous intervening influences that pose a challenge for control. This, coupled 

with inadequate theoretical support, was deemed too much for anyone to expect a relationship between 

environmental management and firm performance (Artiach et al., 2010). A more recent suggestion to 

explain the lack of relationship found in previous studies, failure on the part of early researchers to control 

for firm size and industry (Paten, 2002; De Villiers & Van Staden, 2011).  

 

However, contrary to these negative findings, other researchers maintain that environmental management 

and firm performance are positively associated (Alexander and Bucholz 1978; Waddock & Graves, 1997; 

Al-Tuwaiji et al., 2004; Barnett 2007; Clarkson et al.2008; 2011; Artiach et al. 2010). 

 

Using empirical methods, Wingard and Vorster (2001) carried out an in-depth examination on the financial 

performance of environmentally responsible South African listed companies. Using correlation analysis, 

they argued that a positive relationship existed between the environmental responsibility and financial 

performance of South African listed companies.  

 

Salama (2005) used regression analysis to measure the impact of environmental management on financial 

performance. The findings showed that a positive relationship existed between environmental management 

and firm financial performance. 

 

Yang, Hong, & Modi (2011) studied the impact of lean manufacturing and environmental management on 

business performance. Within this study, environmental management were measured against market and 

financial performance, and discovered that a negative relationship existed between the two variables. 

 

Iwata and Okada (2011) carried out a comprehensive study on the impact of carbon emissions on firm 

financial performance. They examined this relationship in Japanese manufacturing firms for a five-year 

period. They employed return on equity as one of their measures of firm financial performance and 

discovered that carbon emission reductions increase long run firm financial performance. 
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In Nigeria, Acti et al (2013) examined the impact of environmental cost on corporate performance of oil 

companies in the Niger Delta States of Nigeria. Field survey methodology was employed, involving a 

selected sample of twelve oil companies. Multiple regression analysis was explored to test the hypothesis. 

The result reveal that environmental cost and corporate performance is significantly related.  

 

Tapang et al (2012) investigatethe cost implications of environmental activities on the profitability of oil 

companies. They source data for the study from the internal management report and analysed them using 

the ordinary least square (OLS) method.The study revealed that there is significant relationship between 

environmental activities and profitability. They noted that proper management of environmental activities 

is desirable if organizational profitability is to be sustained. 

 

Bassey, Effiok & Eton (2013) examines the impact of environmental accounting and reporting on 

organizational performance with particular reference to oil and gas companies operating in the Niger Delta 

Region of Nigeria. The elements were selected by means of random and stratified sampling technique. Data 

were gathered from primary and secondary sources. Data collected were analysed using the Pearson’s 
product moment correlation analysis. It was found from the study that environmental cost has significant 

relationship with firm’s profitability. They equally concluded that environmentally friendly firms 
significantly disclose environmental related information in financial statements and reports. 

 

Moreover, Arong et al (2014) study the effect of environmental cost management on the profitability of oil 

sector in Nigeria from 2004 to 2013.Data used were obtained from the Central Bank of Nigeria (CBN). 

Multiple Regression Analytical Technique was employed. The study indicate a significant relationship 

between influence of environmental management cost and the profitability oil sector. 

Beredugo (2014) assessed the impact of environmental accounting and social responsibility on the earning 

capacity of selected Nigerian manufacturing companies. They source data from three manufacturing firms 

in Nigeria through the administration of questionnaires and researchers’ checklist. The data were tested 
using population t-test, ordinary least square and multivariate statistics and their result revealed significant 

difference between the compliance level of Nigerian companies on environmental accounting and social 

responsibility disclosures and the International Standard of Accounting and Reporting disclosure (ISAR) 

requirements. Equally, their result indicate that Environmental cost proxy such as: waste management cost, 

pollution abatement cost, and Fines & Penalty has significantly affected companies’ earning capacity. 
 

3.0 Methodology 

The secondary data was source from the Nigeria Extractive Industries Transparency Initiative (NEITI), Oil 

and Gas Audited Reports and Nigerian National Petroleum Corporation (NNPC) Statistical Bulletin. 

 

The proposed model for this study relate to the model used by Acti et al. 2013 and Bassey, et al. 2013. 

However, they used financial performance as their dependent variable. Thus, the proposed models for this 

study are stated below: 

COP = β0 + β1 (CNDDC) + β2 (F&P)+ β3(SC) + µ 

Where: 

COP   = Crude Oil Production 
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CNDDC = Contribution to NDDC 

F&P  = Fines and Penalties 

SC  = Social Cost 

β0 – β3  = Are the parameters 

µ   = Stochastic factor/error term 

 

4.0 Data analysis 

Descriptive analysis conducted to have a first insight into the nature of the individual variables used for this 

study is presented in this section. The measures in the descriptive analysis include mean, median, maximum, 

minimum, sum, standard deviation, skewness, Kurtosis, and Jarque Bera Test of normality. 

 

Table 1 Descriptive Statistic Result 

  
Crude Oil 

Production 

Contribution to 

NDDC 

Fines and 

Penalty 
Social Cost 

 Mean  62935440  32752.81  2365.167  36484.64 

 Median  51715384  26039.00  2108.500  33109.00 

 Maximum  1.48E+08  118171.0  6716.000  92365.00 

 Minimum  2231363.  1878.000  967.0000  5944.000 

 Std. Dev.  46867881  23107.63  1277.792  20111.34 

 Skewness  0.389261  1.643568  1.278539  0.798384 

 Kurtosis  1.831236  6.478198  4.927771  3.219693 

 Jarque-Bera  10.958159  34.35469  15.38242  11.896902 

 Probability  0.008847  0.000000  0.000457  0.002495 

 Sum  2.27E+09  1179101.  85146.00  1313447. 

 Sum Sq. Dev.  7.69E+16  1.87E+10  57146293  1.42E+10 

 Observations  36  36  36  36 

Source: computed by the author using econometric view 8.0 

 

In table 4.2 above, the average volume of crude oil production for the 36 observations is 62935440bbls.

While the mean values of oil and gas companies contribution to NDDC (CNDDC), Fines and Penalties 

(FP), and Social Cost (SC) are $32752.81, $2365.167, and $36484.64 respectively. Ranking the 

independent variables (CNDDC, FP, and SC) according to their mean values, Social Cost (SC) came first, 

followed by Contribution to NDDC (CNDDC), while Fines and Penalties (FP) took the last position. This 

implies that on the average oil and gas companies invests more in social facilities, then contributing to 

NDDC or paying fines and penalties for environmental damages. The median values, which best described 

the centres for each data series in the model, such that the value 51715384; 26039; 2108.500; and 33109; 

provides a more valid measure of the central location of each of the data series – COP, CNDDC, FP, and 

SC respectively. The COP output level of the companies ranges from a minimum of 2231363bbls to a 

maximum of 147602494bbls, while CNDDC, FP, and SC are from $1878 to $26039; $967 to $6716; and 

from $5944 to $92365 respectively. The standard deviation values suggest that most of the variables are 

volatile, since the standard deviation is very high. The mean of each of the variable in the model is greater 

than the median; suggesting that the variables are skewed to the right towards normality. The result of the 
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Jarque-Bera statistics indicates that the variables are normally distributed, since the jarque-Bera probability 

values of the variables in the model are less than 0.05. 

 

Inferential Statistics Analysis  

This section of the study presents the inferential statistics results, which tested the hypothesis and the 

interpretations thereof. Four regression models, that is, linear, exponential, semi-log, and double-log were 

used to determine the model that best estimate the effect of environmental management cost on the 

performance of oil and gas companies in Nigeria. The regression result tables presented below show the 

coefficients of the independent variables and its t-value; the constant and its t-value, coefficient of 

determination (R2); adjusted coefficient of determination; F-statistics; and Durbin Watson Statistics for each 

of the four regression model. See appendix 2 for details of the regression results.  

 

Table 2 Regression result for the response of crude oil Production to Environmental Management 

Cost. 

Variables Linear++ Exponential Semi-log Double Log 

CNDDC 852.381 (2.72)** 1.3305 (1.38) 18970544(2.34)** 0.2086(0.84) 

FP -7286.62(-1.84)* -0.0003 (-1.69) 

-24815943(-

2.23)** -0.6164(-1.81)* 

SC 970.524(2.07)** 2.4905 (1.73)* 3720634(2.76)*** 0.9729(2.37)** 

CONSTANT 18845791(0.92)  16.7134 (26.49)  -3.23E+08(-1.94)*  10.0884(1.98)* 

R2 0.5119 0.3358 0.4887 0.3131 

Adjusted R2 0.4661 0.2735 0.4408 0.2487 

F-Statistics 11.1846*** 5.3922** 10.1957*** 4.8619** 

Durbin Watson 0.7243  0.758  0.9052  0.8346 

Source: computed by author from E-view 8.0 ***, ** and * represent 1%, 5%, and 10% significance levels 

respectively. Figures in brackets are t- statistics values.  

++ = lead equation. Dependent variable: Crude Oil Production (COP) 

 

Based on the magnitude of the coefficient of determinations (R2), and the significance of the model 

measured by the F-statistic presented in table 4.3, the linear regression model serves as the lead model. The 

regression result of the linear model in table 4.3 above shows that the value of R2 is 0.5118. Meaning that 

about 51.2% of the total variation observed in the dependent variable (crude oil production), is explained 

by the independent variables (Contribution to NDDC, Fines & Penalties, and Social Cost). This simply 

means that environmental management cost has about 51.2% influence on the crude oil production of oil 

and gas companies in Nigeria. However, the coefficient of determination of multiple regression estimate is 

biased, because of the inflation effect of adding more independent variables in the model. This means that 

the R2is weakly increasing with increases in the number of repressors in the model. Because increases in 

the number of regressors increase the value of R2, there is need to adjust the R2 to obtain an unbiased 

percentage of total variation in dependent variable explained by the independent variables. Thus, the 

adjusted coefficient of determination, that is, adjusted R-Square of the regression estimate is 0.4660. When 

compare with the value of the R-square (0.5118), the adjusted R-square provides more unbiased result of 

the proportion of the total variation observed in the dependent variable explained by the independent 
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variables in the equation. Based on the adjusted R-square, environmental management cost explained about 

46.6% of the total variation observed in crude oil production of oil companies in Nigeria. Meaning that 

environmental management cost has about 46.6% influences on crude oil production of oil companies in 

Nigeria. 

 

The econometric result of the estimated equation shows that the overall goodness of fit of the model is high 

and acceptable with the F-statistics of 11.18457 and probability value of 0.0000. These indicate that 

environmental management cost has significant effect on the performance of oil and gas companies in 

Nigeria. 

 

The Durbin-Watson Statistics of 0.7243 further supported the goodness of fit of the model; since the value 

is greater than the multiple coefficient of determination (R2), indicating no evidence of autocorrelation in 

the model (Gujarati, 2004). Thus, there is no serial autocorrelation among the variables in the estimated 

model. 

 

4.1 Hypothesis testing 

Testing for the effect of annual financial contributions to NDDC on the performance of oil companies  

 

𝑯𝑶:𝟏. The performance of oil companies in Nigeria are not significantly affected by their annual 

financial contributions to NDDC. 

From table 4.3, the coefficients of CNDDC (852.38) in the estimate indicate that contribution to NDDC has 

positive relationship with crude oil production. The positive relationship indicates that a N1 increase in 

contribution to NDDC will lead to about 852.381 proportional increase in crude oil production of the oil 

and gas companies in Nigeria. Thus, there is a positive relationship between contribution to NDDC and 

performance of oil and gas companies in Nigeria. The t-statistics and it probability value shows that the 

effect of the contributions to NDDC on crude oil production is statistically significant at 5% level, since the 

probability value is less than 0.05. 

 

Therefore, the study rejects the null hypothesis, which states that the performance of oil companies in 

Nigeria are not significantly affected by their annual financial contributions to NDDC. Hence, accept the 

alternative hypothesis and conclude that the contribution to NDDC have significant positive effects on the 

performance of oil companies in Nigeria.  

 

This result follows the argument in legitimacy theory, which suggests that organisations consumes society’s 
resources, and the society evaluates them based on social, environmental, and economic legitimacy of their 

operations. On the other hand, whenever managers consider that the supply of particular resource or 

information is crucial to organisational survival, then they will pursue strategies to ensure the continued 

supply of that resource or information (Deegan, 2002). Peaceful business environment is an intangible asset 

to corporations. To ensure the continuous supplies of peace in the host communities, oil companies make 

contribution to NDDC to hence the social and economic wellbeing of the communities, thereby gaining 

acceptance with the host communities. It should be recalled that NDDC was established with the mission 

of facilitating rapid, even, and sustainable development of the Niger Delta into a region that is economically 
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prosperous, socially stable, ecologically regenerative and politically peaceful. This mission statement 

equally justify the inclusion of contribution to NDDC in the model as an element of environmental 

management cost of oil companies in Nigeria. 

 

5.0 Summary of findings 

Oil companies through the extraction of crude oil have acquired the power to effect thorough changes on 

air, water, soil-plant, and animals, which constitute the natural environment. Thus, the oil and gas 

companies in Nigeria have significant influence the environment by their operation. In a bid to control and 

manage the environmental damages caused by their activities, the oil companies incurred finance cost. 

Hence, this study investigated the effect of environmental management cost on the performance of oil 

companies in Nigeria. The result indicates that environmental management cost has significant effect on 

the performance of oil companies in Nigeria. On the specific, the following findings resulted: 

Annual financial contributions to NDDC have significant positive effects on the Performance of oil 

companies in Nigeria. 

 

Fines and Penalties do not have any significant effect on the performance of oil companies in Nigeria. 

The effect of Social cost on the performance of oil companies in Nigeria is positively significant. 

 

5.1 Conclusion 

No doubt, studies have been conducted on the effect of environmental management cost on performance of 

oil companies in Nigeria. However, the fact remains that there are still very few empirical studies on the 

subject matter. We have in this study attempted in ascertaining the effects of environmental cost 

management on the performance of oil companies in Nigeria from 2009 to 2014. The study used Secondary 

data from Nigeria Extractive Industries Transparency Initiative (NEITI) Oil and Gas Audited Reports and 

Nigerian National Petroleum Corporation (NNPC) Statistical Bulletin.Multiple Regression Analysis was 

used to analyze the data collected with the aid of Econometrics Views (Eview) version 8.0 statistical 

Package. 

 

The econometric estimates employed in this study shows that environmental management cost has 

significant effect on performance of oil companies in Nigeria. 

 

5.2 Recommendation 

At this point, we have the following suggestions and recommendations to make based on the findings of 

this study.  

First, having observed a positive relationship between contribution to NDDC and the performance of oil 

companies in Nigeria. We recommend that the oil companies increase their contributions and efficient 

monitor and assist the commission (NDDC) in strategic implementation of environmental control and 

development projects in the oil communities. 

 

Secondly, based on the negative but not significant relationship found between fines & penalties and 

performance of oil companies in Nigeria. We recommend that oil companies develop or adopt more 
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environmental friendly approach in the extract of crude oil. This may readjust the relationship between fines 

& penalties and performance of oil companies. 

 

Thirdly, the study found a significant positive relationship between social cost and performance of oil 

companies in Nigeria. Based on this, we recommend that oil companies increase their social efforts in 

providing facilities to enhance the livelihood of their host communities. By improving the standard of living 

of the host communities, the oil companies gains acceptance and create peaceful environment for their 

operations. 

 

Moreover, we recommend that the environmental agencies design effective and efficient monitoring means 

to check and evaluate the activities of oil companies in Nigeria to ensure conducive environment for 

Nigerian. 

In addition, we recommend the adoption of the United Nations Environmental Cost Management 

Accounting (ECMA) guideline, which will enhance the effectiveness of the already adopted Internationally 

Financial Accounting Standards (IFRS) in Nigeria, which will evolve environmental cost management 

accounting practice. This will facilitate the global campaign for environmentally enhanced society. 

 

Finally, we recommend that further research be conducted to improve the empirical evidence available on 

the subject matter. 
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