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MESSAGE FROM THE DIRECTOR 

I trust that this EEI Book of Abstracts meet you hale, hearty, and in good health. 

I wish to formerly present to you, some of the abstracts of students’ research work at the EEI. The 

objectives of this production are to: inform the general public about the areas of research our 

students undertake and also to guide future students in their choice of research topics.  

EEI was established by the UNIPORT Senate in 2008, as a multidisciplinary Institute, with 

specialization in Petroleum and Energy Economics, Policy and Strategic Studies. 

The EEI AIMS to develop petroleum and energy professionals with capabilities to manage and 

govern the petroleum and energy sectors, and to provide a forum for interactions between 

petroleum and energy professionals in government, academia, industry, and related professional 

bodies (the triple Helix plus model). 

Our VISION at the EEI is to become an inimitable institute of excellence in petroleum and energy 

economics, management and strategic studies in AFRICA.   

Our MISSION is to train and supply skilled professionals and managers for the petroleum and 

energy industries and related government agencies, through a commitment to excellence in training 

in petroleum and energy economics, management and policy; continuing education; and capacity 

building. 

At EEI, we have a unique set of students, with over 95% of them already employed in petroleum 

& energy-related industries, companies, and government agencies. This feature enhances the 

quality of interactions between the lecturers and students. 

Similarly, the EEI teaching faculty boasts of the best experts in the fields of petroleum and energy 

economics, management and policy. The lecturing base consists of a unique blend of experts from 

the academia, industry, and former top government executives in petroleum and energy agencies. 

As a result, the quality of students’ dissertations and thesis has been impressive, and keeps 

improving over the year.  

We appreciate the candid and continuous cooperation from the Vice-Chancellor, Uniport; the 

Principal Officers of the University, and the Dean & Associate Dean of the School of Graduate 

Studies, Uniport. 

My sincere appreciation also extends to the staff of Emerald Energy Institute for supporting the 

students’ efforts. 

 

Yours faithfully, 
 

Prof. Chijioke Nwaozuzu. 

DSc, PhD (Dundee), MBA (Edin), MBA Oil & Gas (Dundee), BSc (UNN) 

FCIPA, FCIA, FIARSA, FIMS, FNIER, FAIPA 



4 
 

BACKGROUND 

Emerald Energy Institute, (EEI) is a world class Institute for graduate education in Petroleum 

& Energy Economics, Policy and Strategic Studies. It was established in 2008 by the Senate 

of the University of Port Harcourt with Dr. Emmanuel .O. Egbogah, (OON), Adviser to 

President Umaru Musa Yar’adua on Petroleum Matters and Chairman of Emerald Energy 

Resources Ltd as the benefactor. The Institute is an international collaborative center for 

graduate studies and continuing education, to generate policy debates, and conduct applied 

research on energy, especially contemporary petroleum and power policy issues. As African 

countries grow in their status and relevance as petroleum and energy producers and exporters, 

the need to develop indigenous capacity in oil, gas & power sector is imperative.  

The emphasis on building capacity for petroleum and energy sectors locally in Nigeria to 

complement professional training overseas in energy and petroleum policy issues and problems 

drives the passion and commitment of Emerald Energy Institute (EEI) to excellence, keeping 

in perspective the expectations stated in the Nigeria Content Law. Thus, Emerald Energy 

Institute in the University of Port Harcourt, an Institute of excellence, is established and 

anchored on local, regional and global academic faculty and industry experts in energy and 

petroleum to train highly skilled personnel and to conduct research on energy policy, 

management, and economics. 

VISION STATEMENT 
 
To become an inimitable Institute of excellence in petroleum and energy economics, 

management and strategic studies in Africa. 
 

MISSION STATEMENT 
 
To provide skilled professionals and managers for the petroleum and energy industry and 

institutions through commitment to excellence in training, applied economics and policy 

research, continuing education and capacity-building. 
 

OBJECTIVES OF EMERALD ENERGY INSTITUTE (EEI) 
 
a. To develop human capacity required by Nigeria and Sub-Saharan Africa in the 

following areas: 

i. Extraction of oil and gas resources in a cost efficient form. 

ii. Formulation and implementation of energy policies and regulations. 

iii. Effective management of the natural resources of Nigeria and sub-Saharan Africa (SSA). 
 

b. To provide a forum for exchange of ideas & policy dialogue from various energy 

professionals through the triple helix model 

i. Energy Professionals in Government; 

ii. Energy Professionals in Academia; 

iii. Energy Professionals in Business/Industry. 
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c. To develop research in the following broad areas: 

i. Geopolitics of Energy and Energy Resources; 

ii. Energy Law, Regulations and Policy Analysis; 

iii. Oil and Gas Economics, Management and Finance. 

 

ACTIVITIES OF EMERALD ENERGY INSTITUTE (EEI) 

The Institute undertakes four key activities such as training, research, public service and staff 

development. 

1. TRAINING 

The scope of collaboration in this area include using the services of academic staff across the 

participating institutions, industry and government for the following: 

• Graduate training leading to Masters and PhD degrees 

• Diploma courses and Professional Masters 

• Short courses on petroleum & energy economics policy targeted at industry for 

professional development. 

 
2. RESEARCH 

The Institute engages in multidisciplinary and interdisciplinary collaborative research on 

petroleum and energy economics, policy and technology issues at the local and global level. 

Research provides an empirical dimension to the taught course work through the application 

of theories to real-life issues of the petroleum and energy industry. 

The Institute develops research capabilities in the following broad capabilities: 

• Geopolitics of Energy and Energy Resources 

• Energy/Petroleum Economics, Management & Finance 

• Energy/Petroleum Business Strategy & Risk Finance 

• Energy Law, Regulations and Policy Analysis 

• Energy, the Economy and Environment 

• Renewable Technology & Climate Change 

• Energy Efficiency and Conservation Policy 

• Energy Finance and Project Management 

• Oil & Gas Industry Governance & Institutions 

• Integrated Reservoir and Project management 

• Integrated Field Development Plan & Economics 

 

3. PUBLIC SERVICE 

Services offered to the public by the Institute are primarily through energy and petroleum 

conferences, seminars, policy forums, public lectures, roundtables and dissemination of 
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outputs. The academic/research staff of the Institute are often involved in press and media 

publications on energy and petroleum related matters. 
 

4. STAFF DEVELOPMENT 

The Institute encourages and sponsors staff members towards self-development and capacity 

building through conferences, workshops and trainings that pertain to their area of 

specialization. The Institute also trains and mentors some MSc graduates from our master 

degree programme towards undertaking further studies at doctoral level. 

 

ACADEMIC PROGRAMMES 

 

The Emerald Energy Institute offers degree courses in energy and petroleum economics. The 

degree from the Institute is awarded by the University of Port Harcourt as approved by the 

University’s Senate. 

1. Doctor of Philosophy (PhD) Petroleum Economics 

2. Doctor of Philosophy (PhD) Energy Economics 

3. Master of Science (MSc) Petroleum Economics and Policy  

4. Master of Science (MSc) Energy Economics and Policy  

5. Master of Science (MSc) Petroleum Business Management  

6. Master of Science (MSc) Energy Business Management 

7. Professional Master of Science (MSc) in Petroleum Economics (without dissertation) 

8. Professional Master of Science (MSc) in Energy Economics (without dissertation) 

9. Professional Master of Science (MSc) in Petroleum Regulation and Policy (without 

dissertation) 

10. Professional Master of Science (MSc) in Energy Regulation and Policy (without 

dissertation) 

11. Professional Master of Science (MSc) in Energy Transitions Management and Policy 

(without dissertation) 

12. Professional Master of Science (MSc) in Climate Change, Green Economy and Policy 

(without dissertation) 

13. Post Graduate Diploma (PGD) Petroleum and Energy Economics 
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Doctor of Philosophy (PhD) Petroleum Economics 
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Doctor of Philosophy (PhD) Energy Economics 
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SYSTEM DYNAMIC MODELLING FOR FORECASTING CRUDE OIL RESERVES 

AND PRODUCTION CAPACITY IN NIGERIA 

BY 

UKAUKU, IKWAN NWOJO JOHNSON 

G2014/PhD/EEI/FT/0010 

SUPERVISOR: PROF. ILEDARE OMOWUMI, PROF. AJIEKA JOSEPH 

AUGUST, 2018 
 

ABSTRACT 

This research addressed the gaps in existing methods of predicting crude oil production capacity 

and reserves growth using system dynamic approach with reserves replacement ratio (RRR) as a 

proxy for desired optimal state of reserves and production growth. The research formulated 

mathematical models, built Nigeria Upstream Petroleum Integrated Model (NUPIM), 

incorporating the impact of international crude oil price dynamics, history matched the reference 

modes from 1958 to 2015 with the quality of the match assessed by visualization and statistical 

method of multiple regressions. The research forecasted oil production capacity and reserves for 

Nigeria from 2018 to 2035 and performed economic evaluation under various growth policy 

scenarios. The result shows that a distributed fund injection of some five billion USD annually 

over ten year period is an optimal investment policy scenario, with potential to stimulate growth 

and guarantee an RRR that is greater than 100% over a sustained period of nine years thereby 

reversing the crude oil running-out trend. Exploration/Development investment ratio and 

geological uncertainties were found to have impact on production capacity and reserves growth. 

Furthermore, the system dynamic model shows that the degree of advancement in exploration in 

a basin follows asymmetrical bell shape with the degree of asymmetry driven by investment 

behavior and technological advancement in the basin. This is a contradiction of existing Hubbert 

model which assumes symmetrical reserves growth curve. Having closed identified gaps in 

knowledge from this research, it is recommended that government and investors should use the 

system dynamic approach, appropriate fund injection and exploration/development investment 

mix in forecasting reserves and production capacity and as policy formulation tool. Refining of 

this model is recommended to be a periodic process to avert effect of the limitation of data 

availability as more actual data become available or when it is noticed that model prediction is 

deviating from actual data trend. 
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PETROLEUM ECONOMIC MODEL FOR EVALUATION OF WATER AND GAS 

SHUT-OFF TREATMENT IN OIL WELLS 

BY 

EGBA AMBA NDOMA 

G2014/Ph.D./EEI/FT/0003 

NOVEMBER 2018 

SUPERVISORS: PROF. JOSEPH A. AJIENKA 

            PROF. OMOWUMI O. ILEDARE 

 

ABSTRACT 

The primary aim of this Thesis is to develop a new model for the evaluation of Water and Gas 

Shut-Off (WGSO) treatment in oil wells, with a view to mitigate and fill the gap in the limitation 

of the traditional approaches to candidate selection and economic evaluation. So far, most studies 

on WGSO have focused on the use of conventional techniques of production logging, 4-D seismic 

survey, Water-Oil-Ratio (WOR) and Gas-Oil-Ratio (GOR) plots in choosing candidate Wells. 

These methods, especially production logging and 4-D seismic cost millions of dollars without any 

guarantee of success. They are also limited to the extent that, they are deterministic and do not tell 

us the type of water or gas in the well to necessitate a shut-off. These methods do not also show 

the impact a water or gas shut-off will have on oil production. Candidate wells are chosen 

unsystematically and so most treatments have resulted in failures. In this study, the focus is shifted 

to the use of Data Analytics in the evaluation of treatment candidates. Using time series 

econometrics within the context of the Autoregressive Distributed Lag (ARDL) framework, a model 

has been developed in selecting candidates for WGSO treatment in oil wells. The model has the 

ability to infer from production data if the water or gas production is "good" or "bad" and the 

impact that a water or gas shut-off will have on oil production. The approach goes further to do 

economic optimization by incorporating risk and uncertainty to determine the economic viability 

of any WGSO venture. This is an innovative approach, which appears to have received no attention 

in existing literature. The model has been validated with In-sample and Out-sample forecasts from 

selected wells in the Niger Delta and the results show good agreement with production data from 

the field. 
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COMMERCIAL PIPELINE INVESTMENT ANALYTICAL FRAMEWORK FOR 

NATURAL GAS ECONOMICS IN NIGERIA 

BY 

ADEJUMO, ADEDAPO SINA 

(G2014/PHD/EEIFT/0002) 

SUPERVISOR: PROF OMOWUMI ILEDARE, PROF ADEWALE DOSUNMU 

MARCH, 2019 

ABSTRACT 

Incentives of fiscal regulations on gas utilization in the downstream operations in Nigeria under 

Part IV, Section 39 of the Companies Income Tax Act (CITA), CAP. 60, of 1990 have not yielded 

the much-expected development of commercial gas pipelines in the country. The ineffectiveness of 

these incentives could be linked to the arbitrarily fixed gas pipeline tariff at 0.8USD/Mcf with no 

auditable process of setting this tariff. This has resulted in poor response by international investors 

to an otherwise lucrative sector of the gas industry while increasing the burden of a pipeline 

development on government in the face of limited resources. There has been no regulation to 

protect entry and create a natural monopoly status in gas pipeline business that is needed to attract 

investment. In view of this limited downstream gas pipelines, domestic gas utilization remains low 

at 159% of total in-country gas production impacting negatively on power generation and supply 

of gas to gas-based industries. This research develops a model, based on rate of return framework 

to determine appropriate natural gas pipeline tariff for a given pipeline specification. Cost of 

service methodology is used to estimate the pipeline tariff which enables the pipeline investors to 

recover costs and earn a fair return on investment. The resultant tariff is comparatively used to 

assess the economics of an existing and proposed pipeline system. Results indicate a significantly 

less likely than not chance of project failure with the model tariff while analysis with the extant 

tariff indicates a 14 percent likelihood of project failure. Adopting this proposed framework, it is 

hoped that investors will be incentivized to invest in building and operating commercial gas 

pipelines in Nigeria, ceteris paribus. 
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MODEL - BASED ANALYSIS ON ECONOMIC IMPLICATION OF SUPPLY DISRUPTION IN 

THE NIGERIAN OIL &AMP; GAS SECTOR. 

BY 

ONUOHA, IKWOR NNACHI 

G2014/EEI/PHD/0006 

AUGUST, 2018 

SUPERVISOR: DR. CHIJIOKE NWAOZUZU 

           DR. AFEES SALISU 

ABSTRACT 
 

This research examined the impact of oil supply shock due to disruption/vandalism of Oil and Gas 

transportation infrastructure on the Nigerian macro-economy. The macroeconomic variables investigated 

in this study included exchange rate, interest rate, inflation rate and economic growth. We adopted structural 

vector autoregressive model to analyze the effect of oil supply disruption/negative oil supply shock on the 

Nigerian macroeconomic fundamentals; the vector autoregressive model for the predictability of Nigerian 

macroeconomic fundamentals with oil supply disruption. We also analyzed the effect of introduction of 

fiscal factors into the SVAR model to examine whether oil supply disruption affect the Nigerian economy 

through the revenue or expenditure channel. Finally, we used Autoregressive Distributed Lag (ARDL) 

model to examine the asymmetric effect of oil price shocks and its interaction with oil supply disruption on 

the Nigerian macroeconomic fundamentals. The result of this study indicated that vandalism of oil and gas 

pipeline and consequently oil supply disruption in Nigeria associated with the 2002-2003 militant strikes 

in the Niger Delta region caused high inflation, exchange rate appreciation and fall in Nigerian economic 

growth. We also found that oil supply disruption does not transmit to Nigerian macroeconomic 

fundamentals through the fiscal channel irrespective of the channel (government expenditure or government 

revenue channel), whether in the long-term period and in the recent time, and irrespective of how oil supply 

disruption is defined. The result also showed that oil supply disruption when it exists together with positive 

oil price shock (but not negative oil price shock) reduces inflation rate and output growth but increases 

interest rate and engenders exchange rate appreciation. We recommend that holistic efforts, rather than lip 

service approach to the Niger Delta problem; and that policy makers be committed to socio-economic and 

environmental development of the Niger Delta region and its inhabitants. 
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MANAGING OIL REVENUE FOR SUSTAINABLE DEVELOPMENT IN NIGERIA 

By 

IGWE IKECHUKWU 

G2014/P.hD/EEI/FT/0005 

SUPERVISOR: DR. OBINDAH GERSHON, PROF. ADEWALE DOSUNMU 

NOVEMBER, 2018 

ABSTRACT 

This study investigates the extent to which sustainable development goals have been achieved by 

the management of oil revenue in Nigeria between 1970 and 2015. From the seventeen sustainable 

development goals, eight goals were selected and hypotheses were formulated to ascertain if crude 

oil revenue has a significant impact on selected sustainable development goals. This study sourced 

data from CBN, World Bank, IME, NBS, and UNESCO. To test the hypotheses and achieve the 

research objectives, the study applied vector autoregressive (VAR) econometric technique with 

granger causality test, impulse response function, and Forecast Error Variance Decomposition. 

The results indicate that one period lag in oil revenue had a 0.004 positive, but insignificant impact 

on gross domestic product per capita (GDPPC), 0.01 on primary school enrolment (PSER), 0.004 

on mortality rate (MOR) and 0.0005 on energy use (EUSE) respectively; but had a -0.34 negative, 

but insignificant impact on inflation rate (IFLR), -0.03 on food production (FPROD), -0.09 on 

unemployment rate (UER) and -0.05 on carbon dioxide emission (C02). Furthermore, the result 

of the forecast error variance decomposition (FEVD) model shows that a shock in oil revenue will 

account for an average of 0.09 % of gross domestic product per capita growth, 18.90% of inflation 

rate reduction, 0.42% of food production increase, 1.38% of unemployment rate reduction, 3.42% 

of primary school enrolments increase, 6.91% of mortality rate reduction and 0.62% of carbon 

dioxide emission reduction variation respectively. The study concludes that crude oil revenue does 

not have a significant impact on selected sustainable development goals and recommends that 

government should implement the 15 to 20 percent budget allocation on sustainable development 

goals as recommended by the United Nation to enable Nigeria to meet her targets of SDGS by the 

year 2030. Furthermore, the government should avoid wasteful spending, and encourage saving 

of oil revenues against period of oil glut. 

  



13 
 

MODELLING AND FORECASTING PETROLEUM PRODUCTS DEMAND FOR 

 

SELECTED COUNTRIES IN AFRICA 

BY 

NNADILI, PARACLETE NWAKAEGO 

UPH/G2014/PH.D/EEI/FT/007 

SUPERVISORS:  

PROF. AFEES SALISU 

DR. CHIJIOKE NWAOZUZU 

 

ABSTRACT 

Petroleum demand is a derived demand that arises from satisfying some needs which are met through the 

use of appliances; therefore, demand for energy is a function of the demand for energy services and the 

prime of energy using procedures. The aim of this study is to build a model that will capture in-sample and 

out-of-sample forecast of petroleum products demand for Africa. The study sets out to implement the 

proposed model to forecast energy demand for different petroleum products demand in selected countries 

in Africa. Building a model to forecast petroleum products demand has both policy and investment benefits. 

Thus, it is necessary to ensure sufficient upstream investments to adequately cope with the rapidly growing 

demand. Forecasting petroleum product demand is an essential aspect in the general policy analysis of the 

petroleum sector. The study considered linear and nonlinear Autoregressive and Distributive Lag Model 

(ARDL). Accounting for nonlinearity allows for the consideration of asymmetries in the model. 

Predictability result shows that, for nearly all the countries considered, both population and clean energy 

consumption are significant predictors of gasoline and diesel demand, while the impact of global financial 

crisis does not contributes significantly to the prediction of gasoline and diesel demand. Also, demand for 

petroleum products shows to be price and income inelastic. With the knowledge of long-term expected 

petroleum products demand, it broadens the horizon of the policy makers and directs them to match 

petroleum demand with supply.  
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A RISK-BASED APPROACH TO VALUATION OF NIGERIAN PETROLEUM ASSETS 

BY 

OJUKWU, KELECHI ISAAC 

G2016/ PhD /EEI / 007 

SUPERVISORS: PROF. JOSEPH AJIENKA,  

PROF. ADEWALE DOSUNMU 

AUGUST, 2020 

 
 

ABSTRACT 

Many independents have emerged over the last decade out of recent oil & gas divestments by 

multinational oil companies. These transactions are marked by pervasive cases of overvaluation 

and huge offer gaps leading to high acquisition costs. It is a known fact that most analysts in 

Nigeria adopt Discounted Cashflow Analysis (DCF) method in estimating present value of future 

production revenue. Two control inputs in DCF technique are reserves and discount rates. Reserve 

base is not yet regulated and as such some analysts base their forecast on 2P reserves, thereby 

leaving wide gaps in valuations. Furthermore, reserve components are assumed equal in value, 

but unfortunately value of reserves decline from Proved Developed Producing (PDP) to Proved 

Undeveloped (PUD) reserves, with lowest being Possible (P3) reserves in that order. Also, 

discount factors of 10-15% usually applied are spurious and inconsistent with risks involved. 

Research was carried out starting with literature review, which confirms that global markets rely 

on Proved (Pl) reserves in determining fair market price, with P2 considered as highly speculative. 

For the first time, a Risk-Based Approach (RCF) is developed to estimate Fair Market Values 

(FMV) and Perceived Market Values (PMV) using results of seven past transactions in Nigeria. 

The new technique not only de-risks each reserve component, but also captures Excess risk 

components covering ownership, economic and technical uncertainties. Furthermore, Risk-Based 

Approach provides a means to assess and account for Political risks associated with doing 

business in Nigeria using Subjective Risk Assessment Matrix (SRAM). The results indicate that 

buyers are paying roughly 4 times more for Nigerian assets, i.e. $4/2P or $l1/1P instead of S1.3/2P 

or S2.5/1P, respectively, with overvaluation ranging between 36%-250%. It also confirms that 

RCF approach can significantly minimize overprizing and huge offer gaps prevalent in Nigeria. 
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MACROECONOMIC AND DISTRIBUTIONAL IMPACT OF GAS MONETIZATION 

POLICY IN NIGERIA 

BY 

AGIAYE, EMMANUEL OGHENAOGHIMHAYO INOPE 

G2015/PhD/EEI/FT/001 

SUPERVISORS: 

PROFESSOR ADEOLA ADENIKINJU 

PROFESSOR OMOWUMI ILEDARE 

        MARCH, 2019 

 

ABSTRACT 

 

The proportion of natural gas in the energy consumption structure in Nigeria increased in recent years 

following key domestic gas monetization policies implemented by the Nigerian government. Despite its 

abundance, gas rents contributed 2 percent to Nigerian GDP at 2010 while a better proportion of 

production is flared at 11%. The quest for economic growth using efficient and sustainable energy access 

has generated enormous interest on increased gas resource use and appropriate pricing. The latter 

generated considerable attention in many studies, while empirical literature on the former have been 

scanty. Achieving the above aim requires sufficient knowledge of the impacts that gas monetization policy 

in gas flare reduction to 2% and/or increase gas contribution to 10% of GDP, would have on the 

macroeconomy, sectoral and economic agents’ welfare. Using 2010 base year, this study employed the 

CGE model to evaluate the economy-wide impacts of gas monetization policy of Nigeria with emphasis on 

gas supply increases from flare-down. Considering five alternative scenarios, 20, 65 and 80% reductions 

in gas flare rate were simulated with 15% aggregate gas supply increase and 30% government tax incentive 

on industry production. Results show that gas volume increases have both positive and negative impacts 

on the economy. The GDP, real investments, business and household income increased in all scenarios 

while sectors as agriculture and transport where negatively impacted. The decline in CPI encouraged 

households’ consumption and sectoral export activities. The study established direct linkage between 

increased gas supply and economic growth. Consolidation on the gas monetization policy by government 

is recommended. While embarking on key interventions facilitating investment in gas critical 

infrastructures for boosting distributive capacity and grant incentives to improve key sectors growth and 

household welfare. 
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PETROLEUM RESOURCE DEVELOPMENT AND ECONOMIC PERFORMANCE OF 

THE NIGER DELTA REGION IN NIGERIA 

BY 

FUBARA, SUSAN AMIESA 

G2015/Ph.D./EEIFT/0005 

SUPERVISORS: PROF. OMOWUNMI ILEDARE, DR. OBINDAH GERSHON 

MARCH 2019 

 
 

ABSTRACT 

The impact of petroleum resource development on regional economic performance in Nigeria, is 

a research area yet to be explored extensively. Thus, this research investigates the economic effect 

of petroleum resource development in the Niger Delta region of Nigeria, using economic and 

econometric modelling frameworks. The study shows that the petroleum sector has a forward but 

no backward linkage with other sectors of the Niger Delta economy. However, the sector 

contributes significantly to the gross domestic product (GDP) of states and disaggregated sectors 

(service, non-oil and petroleum) of the producing region. This impact is significant, and largely 

driven by the volume of petroleum production. Petroleum extraction also has positive impacts on 

the gross state revenue driven by resource windfall (13% derivation fund), but its impact on 

internally generated revenue is non-significant. Empirical analysis of state capital expenditure 

from derivation fund shows that social service and environmental development sectors have higher 

proportionate change due to resource windfall compared to the economic sector and general 

administration, but at a smaller proportion. This explains to an extent, the relatively slow 

economic growth in the region as resource windfall are expended in the social sector with no 

visible multiplier effect. Based on the empirical results, this study suggests that government spends 

resource windfall on productive economic sectors that can generate significant impact on the 

Niger Delta region. The study uniquely concludes that despite no backward linkage of the 

petroleum sector at the subnational level, resource windfalls can be effectively expended on key 

sectors in the Niger Delta economy for sustainable economic development. 
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MODELING SUSTAINABLE ELECTRICITY SUPPLY FOR NIGERIA 

BY 

ONYIJE, ISRAEL JACKSON 

G2015/EEI/Ph.D/FT/008 

SUPERVISORS: 

Dr. CHIJIOKE NWAOZUZU 

PROF. CHIDI IBE 

MARCH, 2019 

ABSTRACT 

This study investigated future electricity demand and supply for Nigeria under three (Base, 

SE4ALL and Optimistic) scenarios. Electricity demand was estimated based on population and 

GDP growth rates, while the supply scenarios were modeled using the Long Range Energy 

Alternatives Planning System (LEAP) tool. Also, sustainability analysis was carried out on the 

various electricity supply scenarios. The results show that electricity demand grew from the base 

year (2016) through the period covered (2040), for all three scenarios alongside population 

growth; rising from 12,800MW in 2016 to 64,926MW, 83,098MW and 123,237MW for the Base, 

SE4ALL and Optimistic scenarios, respectively. The sustainability assessment results indicate that 

the SE4ALL scenario is relatively, a more sustainable pathway for the electricity sector in Nigeria. 

The study recommended continuous effort by the government to integrate alternative energy supply 

sources into the electricity mix, and inclusion of the indicators used in this study for assessment of 

progress towards achieving sustainability of electricity supply system in Nigeria. 
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MANAGING GAS PRODUCTION AND UTILIZATION IN NIGERIA 

By 

BIOSE, HENRY ODIAKA 

G2015/PhD/EEI/FT/012 

MARCH, 2020 

SUPERVISOR: PROF. ADEWALE DOSUNMU 

SUPERVISOR: DR. CIIIJIOKE NWAOZUZU 

 

 

ABSTRACT 
 

This research addressed the problems of insufficient gas pipelines, poor economic benefit from 

gas pipelines investment and poor attention to gas pipeline development in Nigeria. The case study 

of 417km gas pipeline from Calabar to Ajaokuta was analyzed. The study used extensive review of 

related literatures, deterministic and stochastic economic modeling of the gas pipeline project. 

The research formulated an economic model for the gas pipeline project and a discounted cash 

flow for an economic lite of 40 years. The project economics indicates a Net Present Value (NPV) 

of 12 billion USD with a discounted payback period of 7 years and 9 nine months, Profitability 

Index (PI) of 7.30, Internal Rate of Return of 23.05% and Growth Rate of Return of 26.97% and 

these project economic indicator shows that the gas pipeline investment is viable. The sensitivity 

analysis of tax rate with tax holiday and without tax holiday was also evaluated and it indicated 

that the 20% corporate income is more viable for gas pipeline projects in Nigeria. The economic 

impact analysis evaluated the direct, indirect and induced impact of the gas pipeline project on 

Gross Domestic Product (GDP), employment and tax revenue in Nigeria with respect to short term 

(5 years), medium term (15 years) and long term (40 years): The impacts analysis indicates a total 

GDP of 60 billion USD, 55,626 jobs created and 1.6 billion USD tax revenue generated as a result 

of the gas pipeline project. This economic model is private sector driven with equity (35%) and 

debt (65%) financing structure. This economic model will reduce the problems of insufficient gas 

pipelines in Nigeria on proper implementation. This study provides an economic model that would 

guarantee security of gas supply, provide access to clean energy, improve the GDP, improve the 

tax revenue, support gas based industrialization and improve social benefit to the growing 

population in Nigeria. 
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OPTIMIZATION OF INDETERMINATE CRUDE OIL LOSSES IN TRUNK PIPELINES 

IN THE NIGER DELTA. 

BY 

ENWEUGWU, CHARLES CHUKWURAH 

G2014/PH.D./EEI/O11 

SUPERVISOR: PROF ADEWALE DOSUNMU, PROF OMOWUNMI ILEDARE 

NOVEMBER 2018 
 

ABSTRACT 
 

Trunk lines are pipelines that take crude oil from flow stations to the Terminals for sale. In Nigeria, 

trunk lines are owned by few International Oil and Gas Companies and they are shared by 

independent producers, marginal field owners and some JV partners. Crude oil losses occur in 

these trunk Iines due to use of wide range of non-compliant meters by the suppliers of crude to the 

trunk lines and leakages due to sabotage, ageing pipeline and valve failures. These losses must be 

distributed among the suppliers of crude to the line (injectors). The Interim Methodology which 

arbitrarily apportioned 62% of the crude losses to measurement error and 38% to theft was 

promptly rejected by injectors and was replaced by the Reverse Mass balance methodology 

(RMBM). In RMBM, the crude trunk line losses have been found to be unaccountable and it's 

proportionate rule for distribution of the losses to the producers are inequitable as the field owners 

expressed dissatisfaction with unfair deduction from trunk line operators. This study is set to 

develop algorithm that will estimate crude contributions from each producer at the Terminal and 

equitably distribute the crude trunk line losses to the producers irrespective of the type of meters, 

meter factor and sporadic theft on the trunk lines. This study identified two alternatives to the 

RMBM, the use of Artificial Intelligence (Al) and Flow-based models. This study found that flow-

based models accounts for both individual and group losses, unaccounted for in the RMBM, and 

allocate and corrects for leak volumes at the point of leak instead of at the terminal. This is a 

significant improvement from the RMBM, however, Al techniques such as Particle Swarm 

Optimization (PSO) and Genetic Algorithm (GA), for leak allocation is recommended for further 

studies. 
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ABSTRACT 
 

The gas sector of Nigeria is now of interest due to the availability of enormous gas reserves and 

the point that improvement in the sector could bring about improved economy and viable energy 

development in the nation. To this end, evaluating the gas sector performance concerning 

efficiency determination becomes paramount. This research focused on developing a framework 

which addresses the limitation of existing model (DEA model) for efficiency evaluation by 

incorporating data uncertainty into the DEA model. The framework (Uncertain DEA plus) was 

successfully built on the components of Python programing language libraries and was used for 

assessing the technical and cost efficiencies of the natural gas industry. DEA model and the 

Uncertain DEA plus results shows that the gas sector is inefficient in relative terms and susceptible 

with decreasing production of gas along the value chain – upstream, midstream, and downstream 

specified in the Natural Gas Policy in Nigeria. The midstream sector is the least efficient with a 

mean efficiency of 80.8% while the downstream export is the most efficient with a mean efficiency 

of 98.9%. The empirical results suggest that for Nigeria to meet her economic growth aspirations 

and become a gas-based industrial nation, realistic policy framework to maximize value creation 

across the gas chain sectors is inevitable. Therefore, the Uncertain DEA plus should be employed 

to completely apprehend previous performances of the sector before enacting strategies to 

enhance the development of the industry. 
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ABSTRACT 
 

The exploration and development of the oil and gas industry in Nigeria began in the 1950s. 

However, it is obvious that problems associated with compiling accurate production and metering 

data have remained unsolved. Hence, this research evaluates the causes of inaccurate Production 

accounting and metering of the volume of oil and gas produced on a daily basis in Nigeria. 

Methodologically, the quantitative method of data collection and analysis was adopted. The 

theoretical framework is based on the argument that the continued resistance of oil and gas 

companies operating in Nigeria to real-time production metering at well-heads, flow-stations and 

export terminals and the acquiescing of the regulatory agencies points at complicity and collusion 

between these oil majors and powerful government officials who benefit from oil theft. Analysis of 

the annual statistics published by the Nigerian National Petroleum Corporation (NNPC) justifies 

this hypothesis. so I hereby recommend the integration of Geographic Information System (GIS), 

Radio Frequency Identification (RFID) and Multiphase flowmeters technology at all well-heads, 

flow stations and export terminals in the country for real-time data transmission capability in 

order to ensure that accurate production data is being collated. Keywords: NNPC, Oil theft, Crude 

oil production data, RFID, GIS, Multiphase Flowmeters.  
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ABSTRACT 

 

The dependence of the world economy and global politics on oil and gas underscores the 

economic, political and strategic significance of hydrocarbon resources in OPEC member 

countries. Most of the OPEC countries' economies, especially African members, depend largely 

on revenue from the black gold. However, the changing dynamics of oil and gas production and 

supply in the international market, especially as a result of the advent of shale oil and gas may 

alter this market trend. Consequently, this study on the emergence of shale oil and gas: an alert 

for diversification of Nigerian economy was undertaken to assess how the supply of shale oil and 

gas will affect Nigeria’s crude oil supply to the international market, and the strategies for 

diversification of Nigerian Economy. Quantitative analytical approach was adopted for this study 

to examine the direct and indirect impact on export to the US, China and India respectively. The 

result of the study was an evidence showing that Nigeria has lost her US market share as a result 

of the unconventional production; however suggested plausible strategies for diversifying 

Nigeria's economy in order to cushion the impact of losing her export market. 
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ABSTRACT 
 

Nigeria presently experiences various domestic energy challenges. World Bank recently reported 

that 82,4 million people lack adequate access to power supply and majority of this is a shortfall is 

witnessed in the household sector. It has also been established that domestic energy demand will 

increase due to the expected increase in world population, development, income and technological 

advancement. Recent research in this field clearly advocate the need and awareness of this sector 

and why its expected growth in demand should be taken seriously because adequate household 

power supply is pertinent and a step toward achieving energy liberalization and our goal of vision 

20:2020. This study intends to evaluate the impact of income growth on projected domestic energy 

demand between the year 2010 and 2030. Analysis on energy resource-based data provided by 

World Bank, Energy Information Administration (EIA), Journals, National Bureau of Statistics, 

and other relevant data bases was carried out using the Long range alternative Planning System 

energy Modeling software that aided household energy demand projections. The analysis showed 

that at an income of $3,000 and a growth of 3.59%, in addition to a population of 156million 

people spread across the urban and rural areas in 31.2 million households, the domestic demand 

for energy alone will almost double within a time line of twenty(20) years all things being equal. 

From the results obtained clearly indicates that income growth is directly related to household 

energy demand in Nigeria. 
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ABSTRACT 
 

The Nigerian downstream sub-section of the oil industry comprises activities relating to refining, 

the distribution and marketing of petroleum products and derivatives throughout the country. 

However, for several years the downstream sub-sector of the oil and gas industry has been 

characterized by petroleum product scarcity arising from low refinery capacity utilization and 

poor petroleum product supply. Efforts at deregulating the sector over the years have been all but 

successful and despite the established critical need for added capacity utilization to meet the 

growing demand and bridge the supply gap, no new refineries have been built in Nigeria for over 

twenty five years. This study is therefore aimed at evaluating the investment challenge in the 

downstream sector with focus on refining, the implications of deregulation in improving 

profitability and the industry's future outlook in a deregulated price regime and analyzing their 

impact from a security of supply point of view. The research employed a discounted cash flow 

model in evaluating the profitability of a refinery in a regulated market and compared the results 

with what can be obtained in a deregulated market. From the analysis, pricing is identified as the 

most important challenge which if addressed could help maximize the industry's performance. 

Furthermore, using a scenario approach, the study evaluated the implications of deregulation on 

capacity utilization and the future outlook of the refining sector in petroleum product Supply. The 

research concluded by recommending the deregulation of the downstream sector by expediting the 

passage of the petroleum industry bill and the revamping of the supply infrastructures that would 

aid in the evacuation of refined products. 
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ABSTRACT 
 

The issue of the pricing of petroleum products has dominated public discourse and policy 

contestations for years in Nigeria. Contestations have focus Subsidy removal, Deregulation or 

Appropriate pricing. At the heart of each of these is the pricing and therefore, the cost of petroleum 

products to consumers and producers in the economy. Yet, most Nigerians are not conversant with 

the pricing mechanism for petroleum products and the main determinants of their prices. This 

study undertakes a comprehensive analysis of mechanisms of petroleum products' pricing (PMS, 

AGO, & DPK), thereafter building a deterministic Model for Domestic Refined Petroleum 

Products in Nigeria, as well as evaluating the Social Welfare Consequences resulting from the 

Importation of Petroleum Product on the Nigerian Economy. Comparative analysis of product 

prices among a number of countries is also undertaken. Competing models of petroleum products' 

pricing are analysed. Among such models are the Indian Model, New Brunswick model, The 

Ghana model, South Africa model and the current PPPRA model. A critical evaluation of existing 

and historical Nigerian pricing templates is also undertaken. 
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ABSTRACT 
 

In the oil and gas industry, every activity along the value chain is very important as it plays a vital 

role to the success of the project. It is important to take into consideration the life cycle cost of any 

project in order to have a broader view of the project while making necessary decisions. After 

leasing and exploration, there is a decision to continue with production if the said reserves have 

been found to be productive both technically and economically. Since every investor in business is 

aimed at maximizing the shareholder's value (profit), with the understanding from the security 

market line that the higher the risk of a project, the higher the profit of such project. Therefore, 

this study is aimed at choosing the optimal method of developing a field that has a commercial 

quantity of oil, watching out for technical risks, regulations, environmental factors, and contract 

terms. A case study from an offshore field in the Niger Delta-Uwem field was used for this thesis. 

With due consideration of the existing facilities on neighboring fields Amenam/Kpono and Odudu 

fields which will enable export; Five (5) different scenarios were developed for the field. Using 

weighting, ranking and screening approach, one was selected- Scenario B (Partially Distributed: 

a Production & Wellhead plus an Accommodation Platform) as the optimal technical choice for 

the field development plan. After which a cash flow model was built to check the economic impact 

of the field with a production life of 25 years. From the model and economic indicators, the hurdle 

price for oil is known as $34 per barrel, other results are a Profitability index of 1.5, a payout of 

5.7 years, 41% internal rate of return for the investor. Hence, the asset is very profitable. 

Considering the risk and uncertainties involved in business, it was necessary to carry out a 

sensitivity analysis to check the parameter that affects the cash flow the most in order to manage 

the parameters effectively to reduce risk, and it was seen to be that the price of oil and gas had the 

highest effect on the cash flow followed by the CAPEX and OPEX. Therefore they are parameters 

that are closely watched out for to enhance decision-making in the development of any field. 
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ABSTRACT 
 

The federal government of Nigeria in a bid to increase its crude oil production and encourage 

indigenous participation in the oil and gas industry has since promoted the acquisition and 

licensing of marginal fields through the amendment of the Petroleum Act of 1996. This initiative 

by the government is highly commendable but the problem with these fields according to marginal 

operators is that of financial constraint. And most independent financers and financial institutions 

that could partner with these operators are quite reluctant, as a result of the marginality of these 

fields and the expected low returns on investment from them. It is against this background that we 

set to investigate the economic viability of onshore marginal fields and mode of financing them. 

The study was carried out based on field data obtained from an onshore marginal field in the Niger 

Delta. A production profile was built based on the data from which deterministic and stochastic 

cash flow models were formulated. The deterministic model was further used in measuring the 

profitability of the field using economic indicators such as Net Present Value, Internal Rate of 

Return, Present Value Rate, Profitability Index, Growth Rate of Return and discounted payout 

years. The stochastic cash flow measures the chances of occurrence of these probability measures 

using probability distributions. Sensitivity analysis was carried on the NPV, IRR and discounted 

payback years using spider and tornado chart to determine the effect of changes of input variables 

on them. Overall, we found out that the onshore marginal fields were viable with acceptable NPV, 

IRR, PVR, PI, GRR, and considerate payback period of3 years and 8 months under the 

deterministic analysis. The probability measures were also acceptable under the probability of 

10%, 50% and 90% from the stochastic analysis. The economic indicators were discovered to be 

highly sensitive to changes in crude oil prices, oil production and capital expenditure (CAPEX). 

We concluded by recommending financing options for the marginal field operators and advised 

them to be sensitive to negative net cash flows that arise after a positive net cash flow, which 

implies that the field is incurring more cost than revenue. The federal government should 

encourage marginal field operators by creating enabling environment and incentives such as tax 

holidays, necessary guarantees for extended loans among others. 
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ABSTRACT 
 

The crude oil industry is central to Nigeria and the world's economy. In Nigeria the oil industry 

has expanded maximally throwing up different degrees of engagement ranging from sophisticated 

deployment of materials for exploration works, crude oil production, and logistics mobilization to 

evacuate crude oil from storage tanks at flow stations through pipeline and trucking. On this work 

I explained the concept of crude oil marketing in Nigeria. I examined the scope and anchored on 

the activities involved in crude oil marketing. I looked at forecasting and consider factors that are 

involved in making a prediction. The price of crude oil has traditionally been determined by supply 

and demand fundamentals. However, there are new emerging drivers of oil prices. The oil market 

has become increasingly complex, with a variety of factors having an impact on the price of oil. 

The development of shale oil in United States has spur disequilibrium in the global oil market 

landscape. This work identifies the traditional drivers of crude oil export including a review of 

over 10- year export data between 2004 – 2013 period.Then, we examine the new, emerging factors 

which have impacted prices and export of crude oil, the shale oil. The work examines the economic 

impacts of oil export movements and the outlook for the future. I explored the Ordinary Least 

Square model in order to extrapolate the future of what could be the quantity of export for Nigeria 

by the year 2020 from the year 2013. I used the exponential model of the least square to forecast 

for long term. I used Seasonal Index model to work out index values for various quarters and their 

respective seasons such as: the winter, spring, summer and autumn. The work concludes that there 

is no consensus on the future of crude oil prices and export quantity. Given the difficulty of 

predicting the future of all the factors that can influence crude oil prices and export, I concluded 

that crude oil prices and quantity for export will continue to be very difficult to accurately forecast. 

However, on average, the reference cases shown in this work do show crude oil prices rising in 

the future. 
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ABSTRACT 
 

The extent to which a country develops is anchored around its natural resources. This is evidenced 

on how the revenue derived from these resources (especially the oil and gas resources) has 

impacted on national development. Thus, if the abundant natural gas resources of Nigeria are 

fully utilized, using liquefied Natural Gas, (LNG), Gas-To-Liquid(GTL) and Gas as Feedstock to 

industries there will be high export of these resources. Besides, there will be stable electricity, and 

the production of such by-products as fertilizer, methane and naphtha. Proper utilization of 

natural gas has the advantage of meeting the demand for electricity, high value export and the 

utilization of same as feedstock. Besides, proper utilization of natural gas would bring gas flaring 

to an end and thereby reduce the emission of same vis-à-vis global warming generated from 

Nigeria. The objective of this research is to evaluate the contribution of gas utilization and flaring 

to economic growth, using gross domestic product (GDP) as a proxy to Economic Growth, and to 

recommend policy options. The research utilizes multiple linear regression analysis to estimate 

the parameters of gas utilization and flaring. The result demonstrates that while, gas utilization 

has a positive impact on the Nigeria's GDP, and gas flaring is negatively associated with GDP. 

For natural gas to stimulate economic growth, there is a need to invest more on infrastructural 

facilities in the oil and gas industry, and a review of existing policy frameworks for effective 

regulation of the oil and gas industry. 
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ABSTRACT 
 

It is puzzling that countries that are not richly endowed with natural resources tend to grow and 

develop while countries that are richly endowed with abundant natural resources tend to suffer 

stagnation and strife. This research is a critical survey of the resource curse -the idea that mineral 

and fuel abundance generates poor economic performance in less developed countries using 

Nigeria and Mexico as case studies. The research examines the various drivers of the resource 

curse as well as the various viewpoints and its consequences. lt evaluates the proposition that 

mineral and fuel abundance generates growth-restricting forms of state intervention and 

extraordinarily large degrees of rent-seeking and corruption, which are generally argued to be 

negative in terms of the economic growth outcomes they generate. It, therefore, attempts to 

consider if the Dutch disease and the resource curse exist in Nigeria and Mexico. Two models 

were created to examine if there will be a negative relationship between growth gross domestic 

product and other variables such as; unemployment, corruption, value of exports and so on. The 

results from both models demonstrate that there is sufficient evidence that the Dutch disease and 

the resource curse exists in Nigeria and Mexico. Proving that there is a negative relationship 

between growth (GDP) and other variables such as; unemployment, corruption, value of exports 

and so on. 
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ABSTRACT 
 

The inability of Nigeria to achieve a stable power supply over the last few decades is as a result 

of over dependence on hydroelectric power sources, and recently on natural gas. Once there is an 

issue of vandalization in any gas pipeline, reduced water level (for hydro), and energy generation 

is hampered. Environmental degradation is constantly increasing as a result of 

the excessive/improper use of fossil fuel and Improper disposal of agricultural residue and 

household waste. This leads to release of greenhouse gases into the atmosphere. Unsustainable 

and inefficient use of fuelwood constantly increasing deforestation. Despite Nigeria's position as 

the sixth largest petroleum exporter and also exporter of LNG gas, the nation is suffering from 

enormous energy crisis. More than 60% of Nigerians are not connected to the electricity grid, and 

for those that are connected, there is frequent power outages. Access to energy is now widely 

recognized as the prerequisite to achieving millennium development goals (MDGS), vision 

20:2020 and national economic empowerment development scheme (NEEDS). Inability to meet 

energy demands is of great concern in Nigeria and Nigerians toward economic advancement. 

Emphasis has not been laid on other renewable energy sources outside hydro. This study 

investigated how biofuel production can be incentivized in Nigeria, using Brazil as a case study. 

Examination on and comparison of the Regulatory and institutional frameworks in Brazil and 

Nigeria Biofuel industry was done using qualitative comparative analysis. The success of Brazil 

as a nation was based on institutional polices and implementation framework such as; Biofuel 

blending mandates, tax credits, low interest loans, blenders credit, public/private partnership, 

infrastructural development, which indeed are found to be lacking in the Nigerian Biofuel industry. 

I believe that if these policies and frameworks are applied in the Nigerian system it will incentivize 

biofuel production in Nigeria. 
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ABSTRACT 
 

The Nigerian Electricity Supply Industry (NESI) has witnessed historic reforms in the recent years. 

The problems that led the successful privatization of the power companies still persist even post-

privatization. An investigation into the causes of this lingering problems showed that the 

Electricity Distribution Companies are at the crux of the debt spiral in the NESI; and this is due 

to its high losses in the Networks. This thesis seeks to provide an optimal solution to the challenges 

in electricity distribution of the NESI. It takes the lbadan Electricity Distribution Company 

(1BEDC) as a case study and evaluates the losses in its distribution network. Statistical methods 

were applied to the NERC's model for determining the baseline losses values from a set of plausible 

scenario losses values. The results gave the baseline Aggregate Technical, Commercial and 

Collection (ATC&C) losses for the case study as 40.89% with a 95% confidence interval of t 

0.54%. The loss reduction strategies of tariff increases and upgrading metering technology were 

tested and assessed. Their shortcomings were analyzed. The approach of Value-based loss 

reduction strategy, which adopts the investment decision tools of Cost Benefit analysis in ranking 

and choosing projects, was presented as an optimal Solution. Practical and adaptable lessons 

were drawn from selected Distribution Network Operators in the UK and also from the USAID's 

Slum Electrification and Loss Reduction (SELR) pilot project executed in São Paulo, Brazil. 

Necessary recommendations were made. 
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ABSTRACT   

Globally, natural gas consumption has increased as result of rising energy demand as global economy 

expands keeping in perspective global warming. More so, concerns for environmental issues associated 

with gas flaring have necessitated the search for alternative uses for associated gas in countries where 

flaring remains a challenge. Consequently, gas utilization technologies have been developed where 

stranded gas are produced in association with oil production. The economics of these technologies for 

marginal field operators, in countries like Nigeria where flaring reduction is mandatory, is important for 

successful field development plan. This study compares the economics of Gas to Power (GTP) and 

Compressed Natural Gas (CNG) utilization options for marginal field operators in Nigeria using 

discounted cash flow modeling framework (DCF) with uncertainty analysis. Economic indicators such as 

Net Present Value (NPV), Internal Rate of Return (IRR), and payback Time (PBT) are estimated from the 

DCF model for comparative analysis of the two options. Although the NPV indicator shows that the net 

present value for the GTP project is less than the NPV of the CNG project, the two project are viable if the 

cost of capital is less than 15% within the context of the technical cost assumption and market condition. 

The IRR, PI, and PVR also show that both projects are economical, ceteris paribus. However, the CNG 

option, with higher values f NPV, IRR, PI, and PVR is more economical. More so, the CNG has shorter 

payback period. Consequently, the preferred option, is the compressed natural gas project for marginal 

field operators in Nigeria. But because ceteris may not be paribus, a Monte Carlo simulation framework 

was imposed to describe the stochastic dynamics inherent in the decision process and the likelihood of 

project failure. 
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ABSTRACT 

This study is written on the impact of the natural gas utilization on the Nigerian economy with 

comparative analysis on the domestic natural gas demand and supply. The paper is to specify 

models for analysis using the indicators such gas prices, volume produced, utilized and flared due 

to their impact on the domestic Natural gas utilization and the economic effect on Nigerian               

economy. The methodology used for this paper is the Ordinary Least Square Regression method 

to analyze and evaluate the specified models for the demand, supply, the relationship between 

demand and supply and the economic effect on the economy. The unit root testing was carried out 

on the models to assert stationarity of the variables; also, the Johansen Co-integration test was 

done on the model variables. The Time Series data were used which the period from 1980 to 2015 

for the gas has produced, utilized, domestically sold and flared. Likewise, the record of vandalism 

on the oil and gas infrastructures such as pipelines is included in the data to cater for the structural 

breaks that could be experienced. Data were obtained from Nigerian Bureau of Statistics, Nigerian 

National Petroleum Corporation Annual Statistical Bulletin, Department of Petroleum Resources 

Oil and Gas Industry Annual Reports, OPEC Annual Statistical Bulletin and other institutes that 

have the custody of the relevant data for the study. The results revealed the economic benefits of 

natural gas utilization within the boundary of Nigeria as drawn from the hypotheses. There is a 

statistical justification comparatively that there is available natural gas market demand for the 

gas produced and the supply as the relationship proved be inelastic in the price and consumption 

observed from the analyses carried out; whereas, the implication on the Nigerian economy is 

positive. However, the infrastructural sabotage through vandalism because of oil theft has its 

negative impact on the Nigeria economy and adequate supply of the Natural gas for domestic 

utilization of the natural gas resources. 
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ABSTRACT 

Nigeria's deep-offshore is a focal point for replacing declining production from the maturing 

onshore and continental shelf assets and a key area in Gulf of Guinea's E&P activity map. Deep-

offshore fields contribute about 35% of Nigeria's daily oil production. As the finding and 

development (F&D) cost and technical cost continue to escalate, there is need to explore cost 

optimization and management prospects for deep-offshore operations. The overall aim of this 

research is to examine the factors underlying cost dynamics of deep-offshore E&P operations in 

Nigeria. A review of research strategies showed that archival research strategy was most suitable 

for this study, due to the nature and sources of data. Quantitative approach to research using 

secondary quantitative data was applied to achieve the research objectives. The study concluded 

that the rising unit technical cost has to be curtailed by promoting infrastructure synergy amongst 

the contractors/operators. The idle processing capacities available on the floating, production, 

storage and offloading (FPSO) vessels of producing deep-offshore fields could be explored for the 

handling of production from new fields. Joint development of small-sized fields should also be 

considered. Given the constraints of low oil price, limited reserves and rising cost, it is 

recommended that the impact of current fiscal terms on deep-offshore development be evaluated 

to estimate thresholds of oil price, reserves and cost with the view of determining optimal terms 

that will encourage new field developments. 
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ABSTRACT 

Gasoline is a toxic fuel implicated in ground level ozone formation because of its evaporative 

property and emission of volatile organic compounds (VOCS). This study assessed the 

effectiveness and enforcement of the regulation that reduces evaporative emission from gasoline 

in Nigeria. In addition, as VOCS can be from many sources, the study estimated the VOC emission 

from tank-truck loading of gasoline as it is affected by ambient temperature, vapor pressure and 

the efficiency of emission control system. The result shows that daily emission of VOCS from truck 

loading of gasoline can be as high as 25 tons on a warm day. However, this can reduced to as low 

as 0.5772 tons if necessary policy(s) are put in place. 
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ABSTRACT 

The degree of uncertainty associated with marginal oil and gas reserves (probable) and 

production profiles, comprise an important risk as compared to the proved reserves of the 

international oil companies. Internal corrosion is a major problem in managing production and 

export pipelines. This increases operating cost, reduces the profitability index and ability to meet 

production schedules for marginal field operators. Environmental pollution and degradation also 

arise as a result of failed or burst pipelines due to internal corrosion and this pose a problem to 

the host communities and their environment. Internal corrosion protection of 11km export 

pipelines, cost as much as 300,000 USD - 450,000 USD/five years. The thickness loss within the 

internal of the pipelines is 3.99mm as obtained from field data and this was used to determine the 

likelihood of corrosion. The study revealed that there is high likelihood of corrosion, in the order 

of 3.5, and this indicates that there is high probability for the measured corrosion rate to exceed 

0.06mm/year. Internal corrosion pose a high risk in a typical marginal field in Nigeria considering 

the high likelihood of corrosion (probability) and consequent cost. Marginal field operators’ 

strategy to manage pipeline internal corrosion is by multiplying the design corrosion rate with a 

safety factor in the range of 4.0 - 5.0 and this would reduce the operating cost and improve the 

revenue and profit accruing to the company and Nigeria. 
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ABSTRACT 

Discovered volumes of hydrocarbon should be in such quantity as to pay for the cost of discovery, 

development, production and abandonment and also give a reasonable profit margin to be 

considered for development. This quantity, which differentiates the discovered hydrocarbon into 

Commercial and sub-commercial should be accurately estimated, as it forms the basis for 

investment decision on the discovery. This work evaluates the model used in Nigeria to determine 

the minimum economic threshold quantity of discovered crude oil with a view to compare its 

efficacy with other known models. It also proposes a more robust model that addresses the inherent 

inadequacies in some of the existing models. The result shows that the single parameter model 

used in Nigeria compares favorably with another known model for Minimum economic reserve 

estimation but the proposed profitability model gives a comparatively better result based on well-

known economic metrics. It estimated a minimum economic threshold rate of 25,715 BOPD at oil 

price of S40/bbl or 10,000BOPD at Oil price of about $46/bbl for the Onshore/shallow waters 

terrain of Nigeria. The minimum economic threshold for the Nigerian deep offshore is estimated 

at 26,03 5BOPD at crude oil price of $40/bbl or 25,000BOPD at Crude oil price of about $41/bbl. 

These values are obtained at particular development costs and Internal Rate of Return (IRR) of 

10%. This work recommends a modification of the model currently used in Nigeria to determine 

crude oil commerciality to account for the impact of oil price, costs and fiscal terms at various 

expected earning rates for a more realistic estimation. 
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ABSTRACT 

The aim of this study is to empirically assess the association between electricity consumption and 

consumption of gasoline (which the study refers to as Premium Motor Spirit - PMS) and their 

impact on economic growth in Nigeria. The period covered by the study is between 1980 and 2013. 

The methods used in analyzing the data were co-integration, Error Correction Model (ECM), 

Granger causality, impulse response and variance decomposition. The Granger causality test 

result shows a bicausal relationship between electricity consumption and the consumption of 

gasoline. The parsimonious ECM result indicates that electricity consumption has positive and 

insignificant impact on the level of economic growth. The consumption of gasoline and 

consumption of kerosene has significant and positive impact on economic growth in Nigeria. The 

variance decomposition indicates that shocks to electricity consumption and shocks to 

consumption of gasoline explained significant percentage of changes in each other. The variance 

decomposition indicates that shocks to electricity consumption and shocks to consumption of 

gasoline did not explain significant level of changes in economic growth. The results recommend 

amongst other things, the improvement in electricity supply in Nigeria and that the government 

should encourage private sector participation in the downstream refining business of the oil sector 

while revamping the existing nation's refineries. 
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ABSTRACT 

This research project was an attempt to empirically determine the impact of some energy dynamics 

variables on the growth of the Nigerian economy for the period 198 - 2015. To achieve the above 

objective, some hypotheses were formulated Annual time series data on Gross Domestic Product, 

Gaps in electricity supply, Electricity Prices, Lending interest rates and disposable income were 

collected from International Energy Agency (IEA), World Bank Economic Outlook database and 

2015 CBN Statistical Bulletin. For the analysis, The ordinary Least Square technique was adopted 

because of its simple computational procedures and optimal properties such as linearity, 

unbiasedness, minimum variance, and so on. Moreover, other scholars have used it in the past and 

found it to be useful. From the empirical results, it revealed that none of the variables were 

stationary at level while at first difference all the variables became stationary. This removes the 

non-stationary components in all cases and the null hypothesis of non-stationarity is clearly 

rejected. The test statistics showed that the hypothesis of no co-integration, among the variables 

can be rejected. The result revealed two co-integrating vectors existing among the variables of 

interest. Since the variables are co-integrated, there is, therefore a long run relationship among 

the variables. The probability of the F-statistics is less than 0.05 (i.e. 0.00 < 0.05). The result 

implied that the entire error correction model is statistically significant. Therefore, the results 

were based on a statistically significant model. There was no presence of serial autocorrelation 

and that multicollinearity was not serious. Based on the findings, some recommendations were 

offered. These include among others, that government should put in place a legal framework that 

will guide the activities of the power sector and encourage private sector participation and 

investment in that sector. There is need to increase research and development in the power sector 

so that innovation into renewable sources can be fostered. Government should diversify the energy 

mix to reduce over-dependence on non-renewable energy by investing in renewable energy 

infrastructure with the aim of increasing energy consumption through energy service availability, 

accessibility, and affordability. Furthermore, government should fully liberalized the power sub-

sector of the economy to allow for private sector participation in the generation, transmission and 

distribution of electricity. Finally, there is need for efficient pricing regime and bill collection 

mechanism to make the sector attractive for investment. This will ultimately improve the supply of 

electricity for sustainable growth and development. 
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ABSTRACT 

The Nigeria's LPG problem is not just one of quantitative production policy or regulatory 

measures, but also of reliability and efficiency. The question of whether what is supplied represents 

the optimal required need with regards to policy placed is another issue. Thus, drawing from 

historical data, this study, therefore examined the optimal or desired approach required in Nigeria 

using adjustment model of gas production and distribution supply that is estimated in a fixed-

effects framework. In the course of the research, the findings revealed that there is a very strong 

degree of relationship between government policies and the investment approach towards making 

LPG a better alternative to DPK as cooking energy. The finding indicates that actual LPG supply 

model in Nigeria and other countries under review has been less than the optimal level. The paper, 

therefore recommends that government should inject more funds/subventions, create investment 

friendly environment into the sector in order to expand the various potentials with state of the art 

technology and that adequate measure should be put in place to make LPG investment model, 

domestic production and distribution to be generally viable to the optimal level or it to be able to 

be replace DPK as a better alternative as a source of cooking energy. 
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ABSTRACT 

Efficient energy transmission and distribution in Nigeria is one that requires adequate attention 

as the economic growth of any nation depends on it. The lack of effective long-term transmitting 

plan has always been a subject of discussion. The need for an adequate transmission plan is a 

major determinant to efficiency, thus, this call for the evaluation. Drawing from historical data, 

reviews from other research works, this study, examined the desired electricity generation, 

transmission/distribution and plans of improvement in Nigeria from 2005 to 2015 using electricity 

supply that is measured from the power generating capacity of firms to the 

distribution/transmission with respect to consumption within specific regions. Reviewed research 

revealed that poor generating capacities of the power generating plants is evident as Nigeria is 

yet to efficiently utilize her resources for power generation. The descriptive measure was employed 

on chosen population size within the period 2005-201 5. Data were collected, analyzed, discussed 

and hypothetically tested using Pearson product moment of correlation and chi-square 

distribution. A correlation Analysis proved the effectiveness of the TCN plans and distribution 

efficiency on available generating capacity towards meeting up with power supply. The finding 

indicates that actual electricity supply in Nigeria for the period under review has been as a result 

of the effectiveness of the TCN plans level. 
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ABSTRACT 

The study analyzed the factors determining household's energy choices for energy cooking in three 

Local Government Areas, in Rivers State, Nigeria using a binary logit model. We emphasize on 

socio-economic factors that determine household cooking energy preference in Rivers State. The 

study revealed that kerosene and firewood/charcoal still remain the preferred fuels for most 

households in the study area; this threatens our environment and their health, as the environment 

is subject to deforestation. Empirical results also not all selected socio-economic variables were 

significant for particular energy fuel but household's income, education level of respondent, age 

of household respondent, and family size are essential factors that determine household cooking 

fuel choice. While income is an important factor, the empirical findings suggest the need for policy 

makers to consider socio-economic factors while addressing issues associated with household 

energy consumption. 
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ABSTRACT 

Turnaround maintenance is a crucial aspect for the sustainability of any industry. Due to declining 

production and shutdown of NNPC Refineries, there are speculations on how TAM funding is 

utilized by the NNPC. Based on data analysis, funding snag was linked to politics, unfavorable 

policies, bureaucracy, and inefficiencies in management. This research intends to give suggestions 

on ways of improving TAM methods as well as options PHRC and NNPC would take to revamp 

the industry thereby making it profitable and sustainable. 
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ABSTRACT 
 

Economic growth and development hinge on a number of factors, including resource governance. 

Institutional framework, resource management, to mention but a few. Several studies have referred 

to resource curse theory and found that most resource rich nations find themselves in the Dutch 

disease syndrome. Nigeria holds huge natural resource deposit, especially oil and gas. However, 

failures in governance, institutional framework and corruption have denied the country of the vast 

economic value which could otherwise have been derived from this natural resource. This study 

was intended to assess the impact of resource abundance, governance and corruption on economic 

development of the country. Econometric methods was used to estimate the ordinary least square 

models in the study, and the result of the study showed that positive relationship existed between 

economic growth and some of the variables. However, there was weak relationship between 

resource availability and economic growth. This result signifies that availability of natural 

resource does not grow a nation, but the use of natural resource in productive activities grows the 

economy. 
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ABSTRACT 
 

Discovered volumes of hydrocarbon should be in such quantity as to pay for the cost of discovery, 

development, production and abandonment and also give a reasonable profit margin to be 

considered for development. This quantity, which differentiates the discovered hydrocarbon into 

Commercial and sub-commercial should be accurately estimated, as it forms the basis for 

investment decision on the discovery. This work evaluates the model used in Nigeria to determine 

the minimum economic threshold quantity of discovered crude oil with a view to compare its 

efficacy with other known models. It also proposes a more robust model that addresses the inherent 

inadequacies in some of the existing models. The result shows that the single parameter model 

used in Nigeria compares favorably with another known model for Minimum economic reserve 

estimation but the proposed profitability model gives a comparatively better result based on well-

known economic metrics. It estimated a minimum economic threshold rate of 25,715 BOPD at oil 

price of $40/bbl or 10,000BOPD at Oil price of about $46/Bbl for the Onshore/shallow waters 

terrain of Nigeria. The minimum economic threshold for the Nigerian deep offshore is estimated 

at 26,03SBOPD at crude oil price of S40/bbl or 25,000BOPD at Crude oil price of about $41/bbl. 

These values are obtained at particular development costs and Internal Rate of Return (IRR) of 

10%. This work recommends a modification of the model currently used in Nigeria to determine 

crude oil commerciality to account for the impact of oil price, costs and fiscal terms at various 

expected earning rates for a more realistic estimation. 
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ABSTRACT 
 

Nigeria's deep-ofishore is a focal point for replacing declining production from the maturing 

onshore and continental shelf assets and a key area in Gulf of Guinea's E&P activity map. Deep-

offshore fields contribute about 35% of Nigeria's daily oil production. As the finding and 

development (F&D) cost and technical cost continue to escalate, there is need to explore cost 

optimization and management prospects for deep-offshore operations. The overall aim of this 

research is to examine the factors underlying cost dynamics of deep-offshore E&P operations in 

Nigeria. A review of research strategies showed that archival research strategy was most suitable 

for this study, due to the nature and sources of data. Quantitative approach to research using 

secondary quantitative data was applied to achieve the research objectives. The study concluded 

that the rising unit technical cost has to be curtailed by promoting infrastructure synergy amongst 

the contractors/operators. The idle processing capacities available on the floating, production, 

storage and offloading (FPSO) vessels of producing deep-offshore fields could be explored for the 

handling of production from new fields. Joint development of small-sized fields should also be 

considered. Given the constraints of low oil price, limited reserves and rising cost, it is 

recommended that the impact of current fiscal terms on deep-offshore development be evaluated 

to estimate thresholds of oil price, reserves and cost with the view of determining optimal terms 

that will encourage new field developments. 
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ABSTRACT  

The desire to optimally utilize natural resources nations are endowed with to drive its social and 

economic development is an indisputable fact especially for the developing nations of Africa where 

huge imbalance exist between energy demand and supply. The imbalance in energy requirements 

is very prominent in the energy industry. Different researchers and scholars have always pointed 

to the economic and social woes of the continent of due to lack of vision and focus by her leaders 

to invest in the development of its natural resources for domestic consumption to enable 

industrialization and development rather than export for foreign exchange earnings. The roles 

natural gas could play in the development of the continent is clearly understood but the willingness 

to create the right investment environment for its optimal utilization and is lacking. It is on this 

premise that we embarked on this research to investigate the relationship between the price and 

income elasticities of this important commodity in six selected countries in Africa especially where 

it is produced as well as consumed. Through this study, we were able to establish that demand for 

natural gas is price inelastic in the six countries investigated with values ranging from -0.08 to -

0.17 in the short-run while the long-run values ranged from -0.23 to -0.67. Our estimation results 

also show that natural gas demand is income elastic both in short-run and long-run with values 

ranging from 0.02 to 1.77. Our findings also show a long-run equilibrium relationship between 

the independent variables (natural gas prices and income) and dependent variable (natural gas 

demand).   
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ABSTRACT 

Nigeria's deepwaters is of interest due to its large avenue to expand and develop. Companies are 

becoming more willing to take the risk to venture into deepwater in order to replace produced 

reserves and secure future growth. To this end, Petroleum fiscal systems which basically describe 

the profitability relationship between host govermment and International oil companies (IOCs) 

becomes key in investment decision. This study considered the impact of petroleum fiscal terms 

and instruments on deep offshore petroleum assets development in Nigeria. The analysis involved 

a Meta-modeling technique; for a comparative analysis of the 1993 PSC and the 2016 fiscal polícy. 

Deterministic cash flow models were developed for the fiscal systems with a range of profitability 

indicators for economic evaluation. The Meta-modeling approach which couples regression 

analysis; considered the validity and stability of the variables to avoid the problem of spurious 

correlation. Monte Carlo simulation using @Risk software is also applied to account for risks and 

Uncertainties in decision making. The results obtained shows that the 2016 fiscal policy is more 

investor friendly (IRR of 23%), both in the deterministic and stochastic models. From the Meta 

model, incorporatíng the dual tax system of the 2016 policy and the single tax system of the 1993 

PSC there is minimal decrease in CT, NPV, & IRR for the 2016 fiscals as compared to the 1993 

PSC which has more than 90% decrease in these variables. With the Meta models both IOC and 

Government can evaluate and compare combination strategies during negotiation that could aid 

in policy formulation. 
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ABSTRACT 
 

Dark soot has been reported in many Chinese cities and in the main oil-producing city of Nigeria 

– Port Harcourt. Many acknowledge that the particles are hazardous to the health of citizens but 

fail to explain the cause(s). Against this background, this study examined Carbon Emission in the 

banking sector focusing on Trans-Amadi industrial Area, Port Harcourt. The study sought to 

assess CO2 emission in the banking sector using primary data. Primary data of energy generation, 

fuel type, fuel consumption, capacity of generating plant, age of plant and hours of power 

generation was collected using a questionnaire administered to the banks to determine their off-

grid energy consumption. The data obtained was used to determine the associated CO2 emission 

resulting from the combustion of diesel. The study reveals that power generation varies across 

banks and therefore, emit different quantities of CO2. In addition, it was discovered that banks in 

Trans-Amadi industrial Area emit around 1,453.96 tons of CO2 in a year. Based on the findings it 

is recommended that to reduce CO2 emission; the government should initiate an emission cap 

policy. Furthermore, gas and renewable energy options with prosumage could be adopted by the 

banks. If put in place, the recommendations will result in reduced CO2 emission. 
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ABSTRACT 
 

Petroleum products importation and subsidy administration have been a thorn in the flesh of 

Nigeria economy. Different political administration have spent huge amount of money to import 

fuels to meet over 80% of the domestic need despite the abundance of crude oil reserves in the 

country. The organized labour union claimed that the petroleum products importation has led to 

increasing unemployment, high poverty rate, high inflation, huge external debt and neglect of the 

nation's refineries. On this premise therefore, estimating the effects of petroleum products 

importation on the economy of Nigeria is worth considering. This research employs multi 

regression model using co-integration, Linearity (Ramsey Reset), Serial Correlation (LM) and 

Stability (CUSUM Residual) tests to assess how Nigeria's economic growth (GDP) has been 

affected by the volumes of petroleum products imported to the country. Three petroleum products 

(petrol, diesel and kerosene), were used as the independent variables with quarterly data from 

2015 to 2016. The research finds evidence the importation of premium motor spirit (PMS) and 

automotive gas oil (AGO) have positive relationship with GDP, while DPK importation has 

negative relationship with GDP. Based on economic, statistical and econometric criteria, the 

research finally concludes that unless Nigeria starts producing refined products for domestic use, 

fuels importation will continue. The Government therefore should come up with strategic plan for 

downstream infrastructure development. 
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ABSTRACT 
 

The study seeks to examine the effect of the activities of low electricity utilization on Economic 

Growth of Nigeria from 1981 to 2001. Nigeria is one of the developing nations in Africa with a 

population of about 170million people and a GDP of $405.10billion with highly endowed natural 

resources including potential energy resources. However, increasing access to energy in Nigeria 

has proved to be not only a continuous challenge but also a pressing issue with the international 

community. In Nigeria, electricity as a form of energy has contributed to the total gross domestic 

product (GDP) but still, the country is facing severe problems of electricity supply. The question 

as to whether energy consumption has positive, negative or neutral impact on economic activities 

has motivated this study. The stationarity and co-integration techniques were adopted to examine 

the data in order to determine if there exists a positive, negative or neutral as well as long-run 

relationship among the variables. Also using OLS regression technique, our empirical findings 

revealed a strong positive linear relationship between energy utilization and economic growth 

while Granger test showed a bi-directional causal relationship between energy utilization and 

economic growth. These findings recommend among others, increased investment in the energy 

sector, and increased energy supply at an affordable price around the country. 
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ABSTRACT 
 

The quest for higher profitability in Oil and Gas Operations despite the current low crude oil price 

regime has been loudest recently. This has led industry operators to crave for different strategies 

and technologies within the ambits of the regulations. Commingling production using Intelligent 

Well Completion Technology, although prohibited in Nigeria, has been identified as a deal breaker 

in this respect. In this research work, the impediments of commingling production as enshrined in 

the Nigerian Petroleum Act of 1969 have been assessed while juxtaposing them with the benefits 

obtainable in different climes. Three fields with conventional completions were identified, and 

Intelligent Well Completion simulation results for ten years were obtained. The results showed 

that huge losses were encountered: Case Study 1: 48.5 MM$ (672.5 kbbls), Case Study 2: 74.24 

MM$ (1,114.8 kbbls) and Case Study 3: 176.27 MMS (981.76 kbbls). The study concluded that 

high NPV associated with commingled production is as a result of high production, extended 

production plateau, higher recovery factor and reduction in CAPEX and OPEX derived from this 

strategy. It is recommended that the Petroleum Act of 1969 and its Drilling and Production 

regulations be reviewed to permit commingling production in order to harness the benefits therein. 
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ABSTRACT 
 

This research sets out to analyze the Nigerian Electricity Value Chain with a view to identifying 

the weakest point by providing insight into the performance of the different sectors (generation, 

transmission and distribution) of the value chain strictly from an academic and empirical point of 

view. In order to achieve this research objective, daily time series data spanning the period of 

January 2012 to December 2016, as obtained from NERC which were converted to monthly series 

for electricity sent out by generating plants (MW), spinning reserves (MW), gas constraints (MW), 

stranded electricity (MW), transmission line constraints (MW), actual capability (MIV) and 

frequency Constraints (MW). Ordinary Least Square (0LS) in E-views 9.0 was utilized in the 

analysis because of its property as Best Linear Unbiased Estimator ("BLUEness"). The pre-

estimation tests, Unit Root Test using Augmented Dickey-Fuller Test carried out showed that all 

the series in the model were stationary (some at levels and others at first difference). The Bounds 

co-integration test result suggested that short run model was not significantly different from the 

long run models. The analysis of the result of the model suggest that generation subsector is the 

most vulnerable or the weakest link in the value chain. This result should, however, be interpreted 

with caution because of the volatile nature of the series in the model which makes OLS less 

preferable for such series and the violation of normality assumption. Key areas of improvement 

recommended include increase gas supply to the generation plant and minimization of gas supply 

disruptions and transmission loop improvements. 
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ABSTRACT 
 

There is an apparent relationship between economic development and carbon footprint. According 

to the environmental-kuznets hypothesis, carbon footprint which is a form of environmental 

degradation - trends as an inverted-U curve with continued cumulative increase in economic 

development over time. While the robustness of the environmental-kuznets curve (EKC) in 

emission studies is still in contest, in this research, a correlation similar to the EKC was found for 

economic development and carbon footprint for the study area. However, further analyses using 

regression analyses tools revealed a weak correlation in the selected variables, giving room for 

further research. 
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ABSTRACT 
 

This study forecasted industrial gas demand for Nigeria from 2017 to 2035 based on a modified 

Malthusian population growth forecast and a logistic model. The research was motivated by the 

Federal government's quest for gas based industrialization. Evidently, the need to estimate future 

gas demand for good decision making became imminent. Hence, based on the result of this study, 

we observed that industrial gas consumption in Nigeria will rise by about 5.3% per annum, 

cumulating to about 6.5BCF by 2035. This result calls to attention the potential need for increased 

investment in gas reserves development and infrastructures for increased gas production to meet 

both domestic and export needs. We also found that by 2035, the population of Nigeria would rise 

to above 290million. This population explosion will place huge demand on industrial 

goods/products. Finally, the model deployed for this study showed a high accuracy based on the 

RMSE, MA PE and R2 values obtained. 
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ABSTRACT 
 

The overall aim of this research is to ensure that Nigerian Nation has enough gas to meet her 

domestic and export commitments in the next 30 or more years. This is because gas business is 

bound by long term strictly defined obligations that guarantees the supplier the minimum revenue 

inflow and also security of supply to the off takers. This study is significant to Department of 

Petroleum Resources (DPR) as custodian of oil and gas data. The study will also be useful to the 

National Planning as Nigeria strives to regain her prominent position as the superior hub for 

regional and International energy market. Finally, the study would help Nigerian Nation to invite 

more gas based industries if the study confirms enough gas or start on time to proffer solution for 

sustainability of supply if the study identifies gap. In this study Hubert and Gussian curve fitting 

models were used for predicting natural gas production while Logistic and Linear curve fitting 

models were used for predicting natural gas utilization. Due to the inherent weaknesses in the 

curve fitting models and in accordance with the studies such as Laherrere (2000), Feng et al. 

(2008) and Mohr et al. (2011). It is of importance to perform a more comprehensive analysis using 

several models and curve fits instead of relying only on one curve shape; hence the use of multiple 

scenarios in this study. This key factor is very useful for obtaining more consistent forecast results. 

The Case 2 Hubbert Logistic model is the most accurate model for predicting the production rate 

of Nigeria's gas reserve. This model most accurately fit the natural gas production and natural 

gas cumulative production data .This model predicts that production will peak in the year 2027 

and that the natural gas reserves will become exhausted by year 2150. The year in which there 

would be a gap between gas production and gas utilization would depend on the gas utilization 

model used. The best natural gas utilization model was the logistic model with half the population 

and this model predicted that the gas utilization and production gap would start in 2027. It is 

recommended that other curve fitting methods preferably multiple Hubbert Curve approach 

should be used to model Nigeria's natural gas production and utilization data and the results 

compared and contrasted with the results of this research. 

 

 

 

 

 

 

 

 

 

 

 

 



59 
 

REDUCING GLOBACOM'S CARBON EMISSION THROUGH HYBRID POWER 

SYSTEM: THE ROLE OF SOLAR ENERGY 

BY 

EJIGAH AGBENE 

G2015/MSC/EEI/PT0006 

DECEMBER, 2017 

PROJECT SUPERVISOR: PROF. CHIDI IBE  

 

ABSTRACT 
  

About 40% of global carbon dioxide (CO,) emissions are as a result of electricity generation 

through the combustion of conventional (fossil) fuels to generate heat needed to operate steam 

turbines. The combustion of these fossil fuels increases world's carbon emission as it elevates CO2 

production - "the major heat-trapping, greenhouse gas" responsible for global warming. This 

study proposes alternative method by which carbon emissions can be reduced. Utilizing hybrid 

power technology can effectively reduce carbon emission. Hybrid system involves the usage of 

renewable energy sources such as solar energy or wind energy in the energy mix. It equally relies 

on optimizing assets in the energy mix such as diesel powered generators and photovoltaic panels 

and backup batteries such that minimum generating capacities will be required to power electronic 

devices. Therefore, this study proposes carbon emission reduction from diesel generator (DG) at 

a mobile cell sites from 100% to 50% with the aid of the hybrid power system technology if 

effectively deployed and utilized. The main opportunities for organizations in Nigeria e.g 

Globacom, include generating electricity from renewable energy sources such as solar given 

Nigeria's geographical location making it easy to access solar energy from the sun. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



60 
 

ASSESSING THE BENEFITS OF COMMINGLING THROUGH INTELLIGENT WELL 

COMPLETION: STRATEGIC AND POLICY ISSUES 

BY 

KUBA, BENJAMIN CHIJIOKE 

G2015/MSC/EEI/009 

SUPERVISOR: PROF. ADEWALE DOSUNMU 

DECEMBER 2017 

 

ABSTRACT 
 

The quest for higher profitability in Oil and Gas Operations despite the current low crude oil price 

regime has been loudest recently. This has led industry operators to crave for different strategies 

and technologies within the ambits of the regulations. Commingling production using Intelligent 

Well Completion Technology, although prohibited in Nigeria, has been identified as a deal breaker 

in this respect. In this research work, the impediments of commingling production as enshrined in 

the Nigerian Petroleum Act of 1969 have been assessed while juxtaposing them with the benefits 

obtainable in different climes. Three fields with conventional completions were identified, and 

Intelligent Well Completion simulation results for ten years were obtained. The results showed 

that huge losses were encountered: Case Study 1: 48.5 MMS (672.5 kbbls), Case Study 2: 74.24 

MMS (1,114.8 kbbls) and Case Study 3: 176.27 MMS (981.76 kbbls). The study concluded that 

high NPV associated with commingled production is as a result of high production, extended 

production plateau, higher recovery factor and reduction in CAPEX and OPEX derived from this 

strategy. It is recommended that the Petroleum Act of 1969 and its Drilling and Production 

regulations be reviewed to permit commingling production in order to harness the benefits therein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

ECONOMIC ANALYSIS OF SMALL-SCALE FUEL ETHANOL PRODUCTION FROM 

SUGARCANE IN NIGERIA 

BY 

RAMAT MOHAMMED ALTOM 

G2016/MSC/EEI-IPELP/016 

SUPERVISOR: DR CHIJIOKE NWAOZUZU 

 

DECEMBER 2017 

 

ABSTRACT 
 

Environmental sustainability concerns centered on conventional energy use have led to a great 

deal of research on fuel ethanol production. Fuel ethanol serves not only as an alternative energy 

source but helps to reduce toxic emissions associated with conventional energy consumption. The 

essence of this study is to determine if it is economically viable to produce fuel ethanol on a small 

scale basis in Nigeria using sugarcane as a feedstock. Standard cost-benefit technique was applied 

to analyze the net returns from the project. The economic analysis was examined using NPV, IRR, 

PI and payback period. For risk assessment of the project, sensitivity analysis was applied. The 

result for the base case indicated that the project is economically unviable. With a 10% cost of 

capital, the NPV, IRR, PI and payback period were -N4.68 million, 3%, 5.7 years and 0.96 

respectively. Based on the data and assumptions used, the small scale ethanol project did not seem 

to be an economically viable investment option in Nigeria at this time as part of a national energy 

policy. 
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ABSTRACT 
 

According to the Nigerian Bureau of Statistics, farming (agriculture) employs 70% of Nigerians. 

The World Bank (2014) says 77.7% of Nigeria's land s arable. The country's potential in 

agriculture is rich, having comparative advantage in cash crops like, cassava, rice, oil palm, 

maize, sugarcane and animal waste as well. Nigeria would have been a coveted location for 

domestic and international agro-processing companies, but adequate power supply has remained 

a major challenge. The erratic power supply in Nigeria translates to uncompetitive and 

unsustainable businesses. Processing companies have fled and those operating have high 

recurring cost, borne out of the high cost of running generators to power their processing plants. 

Nigeria has resorted to importation of processed food items, as agro-processing companies 

continue to move out, due to erratic power supply and high cost of production. The World Bank's 

Doing Business Report of (2015), ranked Nigeria 178 out of 189 countries with regards to ease of 

electricity access. The report also ranks Nigeria among the top 5 importers of diesel/petrol fueled 

electricity generators. The GIZ Energy Sector Study (2015), state that 86% of businesses in 

Nigeria own or share a generator. Furthermore about 50% of their electricity needs is covered by 

private generators. These generators are expensive to run and maintain, which threatens the long 

term sustainability of these businesses in Nigeria. This study is imperative in evaluating the 

possibility of utilizing available agricultural waste to generate electricity for agro-processing 

plants. A study like this is important in demonstrating how the large volumes of agricultural waste 

available in Nigeria, that are largely not used for anything productive, can be used to generate 

electricity. It will put forward ideas on how this will help cut cost, as it will compare the cost of 

generating electricity from biomass and diesel generators per "Kilo Watt hour'. A study like this 

will set the exploratory framework, to push agro-processing companies to look inwards in getting 

reliable and affordable electricity. 
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ABSTRACT 
 

It is generally accepted that energy prices play a major role in emerging macroeconomic system. 

However, it was only after the first oil shock in 1973 that energy pricing policies have been given 

due priorities by developed and developing countries. Availability of energy is crucial for human 

survival, dignity and welfare. Energy plays a dual role, as a final consumption good and as an 

intermediate fuel in production activities. Nigeria is endowed with abundant natural resources. 

Management and pricing policies of these resources motivated this study. Empirical analysis 

indicates that the prices of petroleum products (especially gasoline) should reflect their 

opportunity costs, as measured by the import parity price, as well as a road/facility user charge 

to recoup the road damage and congestion externality imposed by automobiles, Hossain, S. M. 

(2003). Upward review of PMS pricing policy to reflect its market fundamentals in Nigeria over 

the years have been greeted with various mass protests and drawback. Many studies were 

conducted on effect of oil price on the economy but they were conducted outside Nigeria and the 

core areas of Nigeria economy were not captured. This research seeks to find out the impact of 

PMS pricing policy on gasoline in Nigeria from 1985-2016. I approached this research 

empirically with use of Auto-Regressive Distributed Lag Model (ARDL) model. The ARDL model 

used in estimation revealed that there is both short run and long run relationships between 

gasoline demand and gasoline price. Both short run and long run dynamics showed that about 

82% of variation are explained in gasoline demand. In long and short run, the explanatory 

variables' coefficients of gasoline price determinants are statistically significant and this conforms 

to a prior that gasoline consumption is price and income inelastic. This calls on government for 

immediate transparent policy direction on appropriate pricing (deregulation) that will promote 

investments in the downstream, ensure reasonable returns to the investors, sustainable supply and 

distribution of Petroleum Products and promote economic growth and development in general. 
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ABSTRACT 
 

Electricity is crucial for rapid economic growth and development. With over 55% of Nigerian 

population lacking access to electricity, the country is burdened by the need to improve sustainable 

energy (electricity) supply for rapid economic growth. Correct electricity tariff ensures an efficient 

and cost-reflective tariff regime which helps in the of service delivery; customers' satisfaction, 

elimination of estimated charges on consumers, and a boost in power sector investment by the 

sustenance of the present operators while at the same time attract investment into the sector. 

Parametization of the Electric Sector Tariff Model which includes key principles like cost 

reflectivity and affordability would be taken into consideration Macroeconomic indices like the 

inflation rate, exchange rate, would be considered, putting into consideration their various effect 

on the MYTO tariff model currently utilized in Nigeria. 
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ABSTRACT 
 

The energy sector of the Nigerian Economy has been in complete disarray simply due to the 

inefficiency of energy supply that engulfs the nation. This is seen as evidence in the erratic nature 

of power supply both for the domestic (kerosene, PMS, DPK, and even LPG) use and for the 

industries. This has caused the larger population of the country untold hardship and resulting in 

individuals seeking ways at whatever cost to solve their energy needs. It gets even direr when the 

average citizen is living below €l per day. The irony is that Nigeria has been considered the giant 

of Africa, the 6th exporter of energy (Crude oil) around the globe but its citizens are starved of 

energy supply. Research has shown that no nation has ever developed beyond its energy 

utilization, simply put, the more a nation utilizes/consumes energy, the more it develops. 

Unfortunately, our energy utilization has not translated into sustainable development, because we 

have not diversified into harnessing other forms/ natural sources of energy. In this work, an 

attempt is made to make a simple comparison between the comparative advantage of depending 

on the on-grid sources as compared to generating your own energy (captive power generation) 

using a simple approach known as the levelised cost of electricity. Photo voltaic (PV) systems 

versus diesel engines, advantages, and disadvantages, long-tern effects versus the short-term 

effects, were examined and then conclusion was drawn. It concludes that power generation needs 

to be decentralized, alternative energy sources explored creatively and deliberately whilst 

factoring in environmental concerns. The world has moved on in terms of choice of energy mixes 

and Nigeria must follow this trend as well. 
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ABSTRACT 
 

This study estimates the cost efficiency of seven selected Joint Ventures (JV) operations in 

Nigeria's exploration and production sector using unit technical cost (UTC) estimation and data 

envelopment analysis (DEA). The JVs were ranked considering cost per barrel estimates from 

UTC analysis and cost efficiency scores from data envelopment analysis. A comparison of the two 

results was done in line with the underline assumptions of the models. The results show that JV C 

(NNPC/MOBIL JV) is a good benchmark with respect to cost efficiency. This is in tandem with its 

lowest score on the cost per barrel for the period under review. Also, the JV C cost efficiency 

rating of 1.00 from the two DEA models for the three years under consideration justifies that 

NNPC / Mobil JV arrangement is a good benchmark in the Nigeria upstream sector. The study 

reveals that the JVs operated by the international oil companies (IOCS) are more cost efficient 

compared to the ones operated by the national oil company (NPDC) and the indigenous oil 

companies i.e. SEPLAT and POOC. The study recommends the implementation of an industry wide 

cost benchmarking template and an industry wide contract/service award rate synchronization to 

improve cost efficiency. Furthermore, it recommends periodic analysis of cost efficiency of JV 

operators under different contractual regimes to ensure proper cost monitoring and control. This 

will ensure that Nigeria cost efficiency rating will be bettered in the near future compared to its 

contemporaries in the oil and gas business. 
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ABSTRACT 
 

Extending access to clean and affordable energy supply for rural development is one of the 

fundamental challenges in the Nigerian energy sector. Although the case for renewable energy is 

centered on the premise that renewable energy helps to increase universal access to energy, 

especially in rural areas, investment in renewable energy has been argued to be economically 

costly. Similarly, recent concerns over the ecosystem now compel a re-definition of energy strategy 

that departs from over-reliance on fossil fuels. Thus, identifying the most feasible energy options 

for an improved energy access defines the path of sustainable development in Nigeria. The study 

examined the costs viability of mini-grid systems and national-grid system in Nigeria by employing 

the use of a decision tool to evaluate one time connection costs of either grid extension or mini-

grid. The study's analysis focused on three (3) communities using renewable energies (Solar REs) 

and grid extension from existing electricity supply infrastructure. The analysis of energy access 

options conducted revealed that grid extension as a one off cost remained the optimal solution for 

connecting to the grid, however, this was heavily dependent on the distance from the communities 

surveyed from the existing sources of public supply and this is critical in determining the strongest 

options for Nigeria in enhancing the supply of energy and increase access in the most cost 

competitive way. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



68 
 

 

 

TECHNO-ECONOMIC ANALYSIS OF REFINING NLNG PLANT CONDENSATE 

BY 

OSENI, IDRIS OSHIOKAMALE 

G2016/EEIMSC/016 

DECEMBER, 2018 

SUPERVISOR: DR. CHIJIOKE NWAOZUZU 

 

 

ABSTRACT 
 

The use of condensate for spiking heavy crude is not enough to consume its production volumes 

around the world due to the shale gas revolution; thus, condensate refining is among the strategies 

proposed to solve the light oil glut around the globe. Condensate refining can be added to the mix 

of Nigeria's effort to close the demand and supply gap locally for petroleum products like gasoline 

and diesel. Nigeria Liquefied Natural Gas (NLNG) has the capacity to produce a minimum of 1.5 

million tons per annum (mtpa) of plant condensate. The NLNG condensates, which are currently 

exported, can be refined to petroleum products. The study in this thesis focuses on the techno-

economic analysis of constructing a condensate refinery using the NLNG investment model and 

its condensate product as feedstock. Thus, a gasoline producing refinery configuration was chosen 

for this study, and it comprises of a naphtha splitter, a Penex isomerization unit and a continuous 

catalytic reforming (CCR) unit. The economics of the refinery was performed using an optimistic 

and a pessimistic oil price forecast. The optimistic case returned a net present value (NPV) of 

$531.90 million, an internal rate of return (IRR) of 20.09%, a profitability index (PI) of 3.16 and 

a discounted payout period of 5.3 years. The pessimistic case returned an NPV of $ 16.26 million, 

an IRR of l 1.16%, a profitability index (PI) of 1.07 and a discounted payout period of 17.23 years. 

These economic indicators validate the feasibility of building a condensate refinery close to NLNG 

in particular, and Nigeria in general. The Government of Nigeria stands to gain a lot from this 

investment as the estimated government take for the optimistic case is $548.32 million while that 

of the pessimistic case is $89.30 million. 
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ABSTRACT 
 

It is generally accepted that energy prices play a major role in emerging macroeconomic system. 

However, it was only after the first oil shock in 1973 that energy pricing policies have been given 

due priorities by developed and developing countries. Availability of energy is crucial for human 

survival, dignity and welfare. Energy plays a dual role, as a final consumption good and as an 

intermediate fuel in production activities. Nigeria is endowed with abundant natural resources. 

Management and pricing policies of these resources motivated this study. Empirical analysis 

indicates that the prices of petroleum products (especially gasoline) should reflect their 

opportunity costs, as measured by the import parity price, as well as a road/facility user charge 

to recoup the road damage and congestion externality imposed by automobiles, Hossain, S. M. 

(2003). Upward review of PMS pricing policy to reflect its market fundamentals in Nigeria over 

the years have been greeted with various mass protests and drawback. Many studies were 

conducted on effect of oil price on the economy but they were conducted outside Nigeria and the 

core areas of Nigeria economy were not captured. This research seeks to find out the impact of 

PMS pricing policy on gasoline in Nigeria from 1985-2016. I approached this research 

empirically with use of Auto-Regressive Distributed Lag Model (ARDL) model. The ARDL model 

used in estimation revealed that there is both short run and long run relationships between 

gasoline demand and gasoline price. Both short run and long run dynamics showed that about 

82% of variation are explained in gasoline demand. In long and short run, the explanatory 

variables' coefficients of gasoline price determinants are statistically significant and this conforms 

to a prior that gasoline consumption is price and income inelastic. This calls on government for 

immediate transparent policy direction on appropriate pricing (deregulation) that will promote 

investments in the downstream, ensure reasonable returns to the investors, sustainable supply and 

distribution of Petroleum Products and promote economic growth and development in general. 
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ABSTRACT 
 

This research was titled "Improving Power Supply through Embedded Power Generation: The 

Warri Metropolis as a Case Study. It was chosen as a result of the debilitating power supply 

problems assailing Nigeria. Over the past six decades, numerous administrations at all levels of 

government in Nigeria had strived to provide electricity for the teeming population. The results 

have been minimal with adverse effect on the economy and the standard of living. With the 

seemingly intractable problem in mind, this research was carried out with the aim to identify the 

root causes of the inability to power the country and proffer workable solutions. In the course of 

this work, it was unearthed that the Distributed Generation Systems are not a new phenomenon 

but were the origins of public power supply before the advent of the grid system. The Distributed 

Generation opportunities in Warri were fully investigated. Data was obtained from sundry sources 

including the Wari Refinery and the Benin Electricity Distribution Company. The data obtained 

showed that the Warri Refinery has an installed capacity of 125MW of which 18mW is utilized by 

the refinery. The 107MW is available for Distributed Generation. The grid supply to the Wari 

Metropolis is ca 39.6m W. The calculated Peak Load Power for the Warri Metropolis of ca 

707,000 people using 150kWh as the average consumption per person, is ca 150mW. The 

substations in the Warri Refinery have sufficient capacity to transmit power generated into the 

Warri Area Grid. The available base stations in the Warri Area Grid have a maximum combined 

capacity of 35mW. The data so obtained was analyzed and it was discovered that with minimal 

technical adjustments and relatively small investments, the DG System could be incorporated into 

the Warri Area Network and boost power supply by 300%. Recommendations were made in line 

with the findings of this research. This work has proved that power supply could be improved 

tremendously through the Distributed Generation Systems by harnessing available opportunities 

and decentralization. 
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ABSTRACT 
 

According to the Nigerian Bureau of Statistics, farming (agriculture) employs 70% of Nigerians. 

The World Bank (2014) says 77.7% of Nigeria's land is arable. The country's potential in 

agriculture is rich, having comparative advantage in cash crops like, cassava, rice, oil palm, 

maize, sugarcane and animal waste as well. Nigeria would have been a coveted location for 

domestic and international agro-processing companies, but adequate power supply has remained 

a major challenge. The erratic power supply in Nigeria translates to uncompetitive and 

unsustainable businesses. Processing companies have fled and those operating have high 

recurring cost, borne out of the high cost of running generators to power their processing plants. 

Nigeria has resorted to importation of processed food items, as agro-processing companies 

continue to move out, due to erratic power supply and high cost of production. The World Bank's 

Doing Business Report of (2015), ranked Nigeria 178 out of 189 countries with regards to ease of 

electricity access. The report also ranks Nigeria among the top 5 importers of diesel/petrol fueled 

electricity generators. The GIZ Energy Sector Study (2015), state that 86% of businesses in 

Nigeria own or share a generator. Furthermore about 50% of their electricity needs is covered by 

private generators. These generators are expensive to run and maintain, which threatens the long 

term sustainability of these businesses in Nigeria. This study is imperative in evaluating the 

possibility of utilizing available agricultural waste to generate electricity for agro-processing 

plants. A study like this is important in demonstrating how the large volumes of agricultural waste 

available in Nigeria, that are largely not used for anything productive, can be used to generate 

electricity. It will put forward ideas on how this will help cut cost, as it will compare the cost of 

generating electricity from biomass and diesel generators per 'Kilo Watt hour'. A study like this 

will set the exploratory framework, to push agro-processing companies to look inwards in getting 

reliable and affordable electricity. 
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ABSTRACT 
 

When transformed to useful goods like Gas, Coal, Electricity and Oil via energy technologies, 

energy is demanded for heating, lighting, movement, powering of machines, and generally as input 

for most economic activities. This implies that both energy and technologies are interdependent, 

and are each important price commanding economic factors of production. The indispensability 

of technologies in the transformation and use of energy commodities imposes huge costs on 

countries like Nigeria that depends on imported technologies. These costs drain economic benefits 

in the forms of unnecessary high tariff for electricity, high pump price and high break-even oil 

price in the domestic and international oil markets respectively. Nigeria therefore faces a dilemma. 

Hence, this study seeks to ascertain the influence of selected energy technologies on the Nigerian 

economy in respect to cost to households, businesses and government, employment generation, 

foreign exchange spending, etc. The desire is to encourage Nigeria to develop and utilize in an 

efficient manner, indigenous energy technologies, as a means to grow its economy from its huge 

energy resources. This research, has found that Nigerians suffer the burden of installed capacity 

costs (including losses due to inefficient operations), this serves as an incentive to woo foreign 

technologies cum energy sector investors, without the consumers getting commensurate value for 

money. But, if Nigeria develops and utilizes indigenous energy technologies capabilities and 

equipment like oil Rigs, refineries, Transformers, Turbines, etc, energy business value chain can 

be enhanced, with the attendant employment opportunities, lower energy costs, overall reduction 

in business expenses, cut in forex spending, reduced trade deficit, etc, will be attained. Methods: 

The model used here is founded on the postulation by IEA 2004, that in studying the effect of energy 

on an economy, GDP is usually the regress and such variables as infrastructure (Technology) 

serve as explanatory variables. This position is corroborated by CBN, 2014. Mathematical, the 

model for this study is: Yt-at BleTttB2oilTt+ß3pettt Where: Yt - Dependent variable (GDP). = the 

= electricity mean effect on Y = the partial slope coefficient for each regression. eTt = electricity 

technologies (Tariff and Subsidy as proxy). oilTt =Oil Technologies (cost/barrel of oil serves as 

proxy). pet = Operations inefficiency (payments made for energy losses serve as proxy). E= Error 

term OLS estimation method is used because the series were all found to be stationary at level. 

Using OLS method of estimation, this work discovered that electricity technologies (eTt) posits a 

negative but significant relationship with Yt (GDP). This finding is a breach of rational economic 

expectation that the input of electricity technology to economic activities should lead to expansion 

in GDP. The result illustrates that the huge spending, investments and tariff on the electricity sub-

sector since Nigeria's independence till 2017 has not contributed positively to Nigeria's economy. 

The explanatory variable oilTt reveals a positive, though insignificant relationship with Yt (GDP), 

which is in accord with the rational economic expectation that technological progress is a 

determinant of GDP growth. Pet and Yt are in significant relationship suggesting greater attention 

to losses due to inefficient processes.  
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ABSTRACT 
 

The energy sector of the Nigerian Economy has been in complete disarray simply due to the 

inefficiency of energy supply that engulfs the nation. This is seen as evidence in the erratic nature 

of power supply both for the domestic (kerosene, PMS, DPK, and even LPG) use and for the 

industries. This has caused the larger population of the country untold hardship and resulting in 

individuals seeking ways at whatever cost to solve their energy needs. It gets even direr when the 

average citizen is living below Sl per day. The irony is that Nigeria has been considered the giant 

of Africa, the 6M exporter of energy (Crude oil) around the globe but its citizens are starved of 

energy supply. Research has shown that no nation has ever developed beyond its energy 

utilization, simply put, the more a nation utilizes/consumes energy, the more it develops. 

Unfortunately, our energy utilization has not translated into sustainable development, because we 

have not diversified into harnessing other forms/natural sources of energy. In this work, an attempt 

is made to make a simple comparison between the comparative advantage of depending on the on-

grid sources as compared to generating your own energy (captive power generation) using a 

simple approach known as the levelised cost of electricity. Photo voltaic (PV) systems versus diesel 

engines, advantages, and disadvantages, long-term effects versus the short- term effects, were 

examined and then conclusion was drawn. It concludes that power generation needs to be 

decentralized, alternative energy sources explored creatively and deliberately whilst factoring in 

environmental concerns. The world has moved on in terms of choice of energy mixes and Nigeria 

must follow this trend as well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



74 
 

COST REFLECTIVE ELECTRICITY TARIFF AS A TOOL FOR ELECTRICITY 

MARKET DEVELOPMENT IN NIGERIA 

BY 

EZURUM ALEXANDER UCHE 

G2016/MSC/EEI/008 

SUPERVISOR: DR. SEUN AMODA 

DECEMBER 2018 

 

ABSTRACT 
 

Nigeria's Electricity Supply Industry (NESI) has been experiencing series of problems, thereby 

leading to inadequate supply of electricity and lack of investment in the industry. This is largely 

attributable to companies’ inability to cover their cost of operations as a result of adopting NERC's 

pricing scheme, which is regarded as a non-cost reflective tariff scheme. It has been established, 

that pricing is an essential tool for guaranteeing a business' returns on investment; hence, its 

importance. Based on the foregoing, this study examined Cost Reflective Electricity Tariff as a 

Tool for Electricity Market Development in Nigeria. The study adopted Ikeja Electric as its case 

study. The study analyzed annual data from 2016 - 2019 using the building block approach 

developed by the Nigerian Electricity Regulatory Commission (NERC) in the Multi Year Tariff 

Order (MYTO 2. 1) as the methodology for computing electricity tariffs for all the companies in 

the NESI. The MYTO 2.1 contains the technical, financial, macroeconomic and fiscal assumptions 

for computing tariffs by all the companies in the subsectors of the NESI. The study compared the 

tariff generated using MYTO 2. 1 financial assumption with the cost reflective tariff generated 

using the NERC assumptions for 2016, 2017, 2018 and 2019 in order to ascertain the difference 

between them. The outcome of the study suggests that cost reflective tariff is more economically 

beneficial to Ikeja Electric than the NERC tariff. 
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ABSTRACT 
 

This work was deliberately designed to measure the dynamic impacts of population upward 

changes, economic expansion and energy usage on CO2 emissions which are the 1971 -2016. core 

variables of the research. Time series data was used from Autoregressive Distributed Lag (ARDL) 

bound test to co-integration was used which produce critical outcomes revealing the connections 

among the variables. After analysis, the end result shows that economic expansion is significant 

but negative as related to carbon emissions while population growth is significant and positive on 

the regress and for all periods. Interestingly, energy consumption was positive but insignificant 

during the period under consideration. This suggests that increase in the growth of population in 

Nigeria tends to increase carbon emission. However, Economic growth is statistically insignificant 

but affects emission negatively while energy consumption is positively related to C02 emissions but 

insignificant. The result has legitimized the presence of EKC hypothesis in Nigeria considering 

the time and information being analyzed. Again, in adjusting the changes in directions among the 

variables from the long run association or long run adjustment shows a negative and significant 

coefficient which is theoretically expected. Therefore, governments and organizations should 

encourage innovations associated with production and applications of low carbon technologies to 

further reduce emissions and guarantee the sustainability of economic growth in the long run. 
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ABSTRACT 

Assessing why metering is essential for distributive efficiency and enhanced liquidity in the 

Nigerian Power Sector is the aim of this work. Metering and payment data were acquired from 

key managers of Garden City Central Business Centre, one of the ten Integrated Business Centres, 

IBCS, which make up Port Harcourt Electricity Distribution Company, PHED. The data were 

analyzed using Aggregate Technical, Commercial and Collection (ATC&C) Losses: indicators for 

efficient distribution, and Collection Efficiency; pre and post installation of prepayment meters. 

Before the installation, Shell, one of the four districts under Garden City Central, had 2023 

customers receiving 942,254.91 kWh of electricity in a one month period, which resulted in 

collection efficiency of 41% and ATC&C Losses of 63%. After installation, coverage of more 

consumers increased the population of customers to 5981 and a reduction in energy supplied to 

844,546.01kWh, under the same period. This new metering regime, resulted in 123% and 3% 

collection efficiency and ATC&C Losses, respectively, indicating a massive improvement in 

revenue collection and a more efficient distribution. Metering can enhance liquidity and 

distribution efficiency for Distribution Companies, DISCOS, and any refusal to meter all 

customers, possibly suggest the existence of an incentive which must be addressed by well-

articulated regulatory frameworks. 
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ABSTRACT 

This study examines the nexus of economic growth, energy consumption and environmental quality 

in Nigeria. Annual time series data on CO2 emission, gross domestic product (GDP) and energy 

consumption in Nigeria from 1960 to 2014 were employed in the analysis. Bivariate models were 

first investigated with a view to understand the nature and extend of relationship of each of the 

independent variables on CO2 emission on a standalone basis. Subsequently, multivariate model 

was specified to examine the combined impacts of GDP and energy consumption on CO2 emission 

in Nigeria. The Autoregressive Distributed Lag Bounds testing approach was employed to 

establish the existence or otherwise of co-integration amongst the variables in each of the models 

specified. The results suggest the existence of long run relationship only in the first model where 

CO2 emission is expressed as a function of GDP and its squares. In this model, a significant direct 

relationship between GDP and CO2 emission was observed and this means a rise in the former 

would lead to a corresponding increase in the latter variable in the short term. The long run 

estimates however, revealed a significant, but negative relationship between GDP and C0; 

emission implying that a rise in the former variable will lead a reduction in the latter variable in 

the long run. The apparent change in sign/direction of the relationship from short to long run 

signals the existence of EKC hypothesis in Nigeria. Furthermore, the half-inverted U-shape 

observed also points to the existence of EKC in Nigeria but perhaps we are close to the turning 

point as both plots approach plateau. Post-estimation tests indicate that the model did not violate 

any of the assumptions of a classical linear regression model and very stable within the 5% 

boundary region as predicated by both CUSUM and CUSUM of squares tests. For robustness 

checks, the model was re-estimated with the variables expressed in their per capita form and the 

results of this estimate are very consistent with the ones initially obtained without the per capita. 

The other bivariate and multivariate models investigated in this research work revealed only short-

term insignificant impact on CO2 emission in Nigeria. Finally, the study recommends the adoption 

of stringent policies by the government to regulate all emission-bearing activities such as gas 

flaring in achieving short-term economic growth to avoid the attendant consequences of CO2 

emission. 
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ABSTRACT 
 

This dissertation on the economic evaluation of producing reservoirs with identified potentials for 

re-development evaluates, screens and ranks reservoir re-development scenarios based on 

acceptable economic indicators and selects best-case scenario for each of the reservoirs. The 

methodology entails the evaluation of two (2) reservoirs (A1000 and B3000) using customized 

excel spreadsheet, and discounted cash flow model with 100% equity consideration. Input data 

include twenty years predicted production profiles, legislated and non-legislated economic 

parameters. Because of data constraints, technical evaluation and field wide economic evaluation 

was not done. The economic evaluation results indicated that not every identified re-development 

potential will require re-development as economically the best option for producing the oil. This 

was seen in the case of A1000 reservoir where No Further Activity (NFA) scenario was selected 

as the best option. In the case of B3000 reservoir, the economic indicators favor the selection of 

No Further Activity (NFA) plus one (1) Sidetrack scenario. Economic evaluation of potential field 

re-development is critical in maximizing benefits for investors. Securing oil and gas infrastructure 

fromn economic sabotage such as theft and vandalism is important in achieving the projected oil 

productions which formed the basis for the economic evaluation. Government through the 

regulatory agencies should ensure that approved Field Development Plans (FDP) are 

implemented accordingly to minimize bye passing of the oil. 
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ABSTRACT 
 

This study examined the impact of gas flared on sustainable economic growth in Nigeria over the 

period 1970 - 2018. In order to achieve the objectives of assessing the impact of gas flared, tax 

revenue from gas flared, ratio of oil revenue to GDP and gas utilization on sustainable economic 

growth, data on the above variables were sourced from the Nigerian National Petroleum 

Development Company (NNPC), National Bureau of Statistics and the World Bank and analyzed 

using the Autoregressive and Distributed Lags (ARDL) econometric approach after we were sure 

the data conformed to the basic assumptions of the ordinary least squares estimation. The results 

of our analysis show that: Gas flare has negative coefficient with sustainable economic growth 

but insignificant at 5 percent level. This implies that reduction in volume of gas flared spurred 

economic development and vice versa. Tax revenue from gas flare has a positive relationship with 

sustainable economic growth but insignificant at 5 percent level. This implies that rise in tax on 

gas flared contributed to economic growth. Ratio of oil revenue to GDP is positively related to 

sustainable economic growth but insignificant at 5 percent level. This implies that oil revenue 

stimulated economic growth marginally in Nigeria over the period. Gas utilization has a positive 

coefficient with sustainable economic growth. It is also significant at 5 percent level. This implies 

that gas utilization stimulated sustainable economic growth in Nigeria during the period of this 

study. Based on these results, the following recommendations were made: policies should be made 

and implemented by government to enhance gas utilization in the country. Also the study suggests, 

the reduction of gas flaring by increasing penalties on gas flared by Oil companies and the 

increase in investment in the gas sub sector in order to diversify the revenue base of the economy, 

create additional jobs and stimulate sustainable economic growth in Nigeria. 
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ABSTRACT 
 

This research focused on relationship between electricity consumption and economy growth in 

Nigeria for the period 1980-2012. A trend analysis is undertaken on several economic indicators 

- gross domestic product, foreign direct investment, manufacturing value-added, gross capital 

formation, industry value added and export goods and services against electricity consumption. 

The results indicate that all of the mentioned economic indicators respond positively to an increase 

in total electricity consumption. More so, it is also observed that GDP is the only indicator that 

shows a significant rise for a unit increase in electricity consumption. Other economic indicators 

used in this research were selected based on their direct relationships with electricity consumption 

and have displayed less significant change to a unit change in electricity consumption. The 

relationship that exists between electricity consumption and economic change is the only 

interaction that is linear; all other indicators have shown non-linear relationships. Nigeria can be 

said to operate in the feedback hypothesıs, because of the non-linear relationship that exit between 

electricity consumption and other economic indicators that are expected to be directly influenced 

by electricity consumption. Following from the empirical analyses, the implementation of the 

electricity sector reform act (EPSRA) 2005 was also reviewed. It is obvious that EPSRA 2005 is 

not yet fully implemented and needs to be updated to capture recent and emerging developments 

in the industry. 
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ABSTRACT 
 

The study commences with the modular refinery definitions, limitations and comparative 

advantages to full scale units and provides answers to a few refining questions. At conception, did 

modular refinery make business sense; the study delves into the reasons and explains entire 

modular refinery processes. What are the available options, configuration, processes and 

economic advantages of the atmospheric distillation Unit.? The study explains reasons for refining 

margin instability outlook, any considerable factors to enhance refining margin by up to 20-25%. 

Why should an investor prefer modular refinery to conventional refinery. Feasibility study results, 

product yield analysis, configuration and upgradability of modular refinery etc. Why the need for 

synergy between modular refinery and full-scale. What is modular refinery complexity and how it 

does affect refining margins. What are the roles refinery optimization, linear programming, 

benchmarking, bottom-line and maintenance in tackling the refining complexity in modular 

refinery sustainable development? The study also presents the gap analysis between petroleum 

product demand and supply in Nigeria, as opportunities for development of modular refinery with 

reference to the sub-optimum state of our domestic refineries. What are the challenges to 

sustainable development of modular refineries in Nigeria? The study discusses further on the legal 

framework, licensing procedures, types of business model, finance lenders, what economic factors 

there are for modular refinery and spectacular benefits of modular refinery. The study has a six- 

stage methodology design, contains detailed financial analysis for a 10,000 bopd capacity 

modular refinery vis-a-vis estimated number of modular refineries to attain self-sufficiency in 

2021.The results show relationships between crude oil price and gross margin model and refinery 

efficiency, gross margin relationship model. The research study enumerated critical roles of the 

government in modular refinery development, the need for refinery synergy is prerequisite to 

becoming self-sufficient in PMS production for domestic consumption among other germane 

discussions. 
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ABSTRACT 
 

Drilling fluid is a critical constituent that drives all drilling job. It solely denotes one-fifth (15 -

20%) of the entire cost of well drilling. Since not at all drilling operations are identical, it is 

challenging to develop a standard drilling fluid. The dissimilarity in ecological regulations all 

over the world also adds to the complexity in ascertaining an effective, high functioning drilling 

fluid that has a low cost. A cost effective, tailored fluid solution is obligatory to guarantee optimum 

drilling performance thus diminishing the risk of substantial down-hole issues. It is worth knowing 

that, the monetary losses incurred owing to wellbore instability accounts for about one billion 

dollars yearly, similarly, lost time accounts for more than 40% of the entire drilling related or 

triggered non-productive time. The basis of picking a fit-for- purpose oil-based mud stemmed the 

essence of the study. This study focused on the economic evaluation and efficiency of EDC 99, 

Saraline SDS and ESCAID 110. Cost analysis, rheology, filtration and density tests were carried 

out. From the resultant study; it can be inferred that ESCAID 110 is a more efficient and 

economical oil based mud. In comparison with Saraline SDS and EDC 99 oil-based muds, there 

was 18.1% and 29.8% savings recorded if ESCAID 100 is chosen or selected. All the formulated 

oil muds can compare favourably with the drilling fluids utilized in drilling industry. 
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ABSTRACT 
 

The difficulty in producing trapped gas in offshore fields has motivated the search for a sustainable 

and environmentally friendly alternative which prompted the development of a new technology 

called FLNG and FSRU. Thus, this study investigated the impact of Development of FLNG and 

FSRU technology on the Nigerian LNG gas business using a system dynamic modeling approach 

with the aid of VENSIM Software. Data such as the average growth rate of LNG (in MT) and Price 

of LNG in the regional gas market were collected from BP stats (2018), International Gas Union 

Global Gas report 2018. These data were used to run the model in order to forecast the future 

outlook of the global gas Market in relation to LNG Gas business. Parameters such as Demand, 

Supply and price of LNG were used to make a reasonable judgement on the future outlook of 

Nigeria LNG gas business. Four case scenarios were considered for the model notably, Base Case, 

Case 1, Case 2 and Case 3. Case 1 examines the current gas market and a projection into the 

future, Case l examines what will happen when Yemen starts production of LNG by 2020, Case 2 

observed the future outlook of the gas business when Yemen goes into production of LNG by 2020 

in addition to the development of 11 FLNG technology in the Regional gas business and Case 3 

portrays a scenario where 60,000 cubic meters of FSRU come on stream in addition to the stated 

conditions in Case 2.The results showed that the base case scenario is the best scenario for Nigeria 

LNG because its supply of LNG increased from 7.19% in 2017 to 8.18% in 2030. This shows that 

the development of FLNG technology will enable importing Countries to produce its trapped gas 

in offshore fields and FSRU technology will foster the regasification of produced LNG. This 

development will negatively impact the supply of Nigeria's LNG. 
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ABSTRACT 

Oil and gas is a major source of energy worldwide. Therefore its significance to Nigeria as a 

major producer state cannot be understated. Notwithstanding the huge revenue gotten from oil 

and gas, their contribution to the Gross Domestic Product {GDP} is minimal. This can be 

associated with the fact that there has been minimal involvement of the Indigenous participants in 

the oil and gas projects as this has often been the norm of the international Oil Companies (I0Cs}. 

To address this, the Federal Government of Nigeria awarded marginal fields and oil blocks to 

independent indigenous oil companies {I|OC} and enacted the Nigeria Oil and Gas Industry 

Content Development Act in 2010. This has been of great benefit to indigenous participants. 

However these indigenous companies often encounter a major problem in accessing finance for 

their projects. This project work examines the challenges to financing faced by the independent 

indigenous oil companies and how project financing will be the best means of financing a project 

by these companies. Project financing evolved through the centuries into a vehicle for assembling 

a consortium of investor, lenders and other participants to undertake projects that would be too 

large for individual investors due to the huge capital required for a long term duration and the 

level of risk involved. Modern day project finance commenced in the 1970's due to the inability of 

government particularly in developing countries to continue financing infrastructure projects. 

This project seeks to discuss the challenges in financing oil and gas projects by the independent 

indigenous oil companies in Nigeria and how project financing is the most preferable means of 

financing in view of the peculiar challenges faced by the l0Cs in Nigeria. 
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ABSTRACT 

Local Content Policies (LCPS) are a requirement that "a given percentage of domestic value 

added or domestic components be embodied in a specified final product. They are designed to 

increase local participation in foreign direct investment by directing the utilization of indigenous 

companies in goods and services procurement, the employment of locals and the use of local raw 

materials by investors. In Nigeria, the local content initiative focused on the oil and gas sector 

exclusively. The nascent Renewable energy technology sector could benefit from local content 

initiative. Other countries, in a bid to increase in-country manufacturing of renewable energy 

technology have developed local content policy requirements for investors in the renewable energy 

sector. This study, therefore, reviewed various policy initiatives directed at promoting local 

manufacturing of renewable energy technologies. The intent is to draw lessons that could be put 

in place to boost the development of renewable energy technology for Nigeria. 
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ABSTRACT 

The study examined the prospects for financing business opportunities for women in energy value 

chain in West Africa. The exploratory research design was employed to identify factors responsible 

for women's low participation in the energy value chain. The study discovered that most women 

involved in the energy value chain dealt on commoditized products such as fire-wood, charcoal 

and petrol. It was also identified that most women could not access financial services from banks 

due to lack of collaterals. Also, ability to access loans depended on credit-risk profile of 

borrowers. In addition, failure on the part of women to organize, package and market their 

business proposals to banks contributed to women's inability to access loans and credits. The study 

therefore recommended more seminars and workshops to create awareness on women to tap into 

the benefits available in the energy value chain. Trainings should be organized to properly educate 

women on how to prepare their business documents in formats that can be easily accessible to 

banks for risk evaluation. It was also recommended that women should be trained on how to 

package and market business proposals. Finally, the government is encouraged to provide soft 

loans or transfer benefits to women in the energy value chain in order for more women to 

participate in the value chain. 
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ABSTRACT 

This study reviews information on various available literature relating to renewable energy and 

impact on economy at both global and national levels, with particular emphasis on the Nigerian 

state, using the desk research technique, within a 10-year span from 2007 to 2016. The primary 

aim of this research was to take an objective look at Nigeria's renewable energy resources, existing 

policies, challenges and solutions. It achieves this by answering some key research questions such 

as: What are the policies and instruments supporting growth of the renewable energy sector in 

Nigeria? What are the challenges plaguing Nigeria's RE drive? Are there challenges relating to 

the RE resources and infrastructure? How soon can Nigerians integrate renewable energy 

technologies into the current energy mix? What impact would this integration have on challenges 

like pollution, pipeline vandalism, mono-economy dependency, which have evolved from the use 

of fossil fuels? How can waste generated from renewable energy infrastructure be handled? 

Findings from this study show that RE development in Nigeria has been very slow especially when 

compared to Regional (Africa) and Global growth rates. Also, although there are existing policies 

for practically all types of RE resources, there are challenges with some aspects of policy in terms 

of structure, weak implementation, challenges with the feasibility of some RE options and disposal 

of obsolete RE infrastructure. It proffers some recommendations on ways to enhance the current 

energy mix. This study will contribute to the growing body of knowledge on renewable energy in 

Nigeria. It will also offer useful insights that will enable existing policies to be actionable in the 

face of daunting challenges within the energy sector. There is also the additional benefit of how 

renewable energy can curb Nigeria's pollution challenges and enable Nigeria to stay relevant in 

the near-future of energy related issues. 
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ABSTRACT 

Oil and gas is a major sources of energy worldwide. Therefore, the importance of oil and gas 

sector to the Nigerian economy in significance in terms of generating the bulk of government 

revenue, which is estimated to be over 75 per cent of the total revenue. Nigeria as a major oil 

producer, currently produces over 2 million barrels of crude oil per day and also holds the world 

ninth-biggest gas reserves. Despite this huge oil and gas reserve and the huge revenue derived 

from oil and gas, its contribution to the Gross Domestic Product (GDP) is minimal. This can be 

ascribed to the fact that there has been minimal indigenous participation in oil and gas industry 

as the International Oil Companies (10CS) dominate the industry. To address this, Federal 

Government enacted the Petroleum (Amendment) Decree No. 23 of 1996 to provide the legal 

framework for the award of the oil acreages deemed marginal by the IOCS, also enacted was the 

Nigerian Oil and Gas Industry Content Development Act in 2010. The Nigerian Government 

licensed marginal fields and oil blocks to independent indigenous oil companies, this has been of 

great benefit to indigenous participation. However, these indigenous oil companies especially the 

marginal field operators often encounter a major problem in accessing finance for their 

exploration and production projects. This has deprive the Nigerian economy to reap the desired 

benefits of the policies. This research work, Financing Petroleum Exploration and Production 

Projects (E&P) in Nigeria; Marginal Field Operators As Case Study" is necessitated by the 

financing challenges besetting exploration and production projects in Nigerian with regards to 

the marginal field operators. The work examines the financing challenges faced by the marginal 

field operators and how project financing would be the best option for financing projects by these 

companies. 

 
 

 

 

 


