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ABSTRACT 

The research investigations presented in this thesis 

pertain to the Transportation System and Petroleum (energy) 

Industry of the Federal Republic of Nigeria. The economic 

development of Nigeria, as of today, is dependent on its oil. 

Nigeria is a member of the Organization of Petroleum Exporting 

Countries,'its abundant oil resources should be utilised in such 

a way that the people of Nigeria would benefit most. In this 

context, the transportation system of Nigeria would play a 

significant role in its development. 

There have been few studies in which the socioeconomic 

implications of the transportation system as well as the petroleum 

industry have been analysed. In this thesis, it is argued that the 

development of transportation facility encourages increased economic 

activity which in turn , gives rise to an increased demand for 

transportation over a period of time. In chapter 2, 	this 

inter-relationship has been examined in terms of the impact of 

transportation system on the socioeconomic development of Nigeria. 

Towards this end, a few indicators or variables of socioeconomic 

system have been considered for which adequate data are available. 

A statistically significant regression equation has been fitted 

between each of the identified socioeconomic variables and an 

appropriate transportation variable, It is inferred from the 

regression relationships so identified that there is a positive 

impact of the transportation system on the socioeconomic 

development in the sense that the socioeconomic variables change 

for the benefit of the people with the increased transport 

facility. This chapter includes relevant details of the present 



:ansportation system of Nigeria in terms of different modes such 

as road, rail, waterways and air. A systemic framework for the 

National Transport Network Planning for the Federal republic of 

Nigeria is presented in chapter 3. It is based on the development 

of Transport Priority Indices (TPI) Model for a Reference Level/ 

Rational Development Scenario for each state keeping in view 

their characteristic features and locations vis-a-vis. The location 

of the activity centres. States with higher TPI values are picked 

up first to suggest improvement and / or construction of new 

transport links to enhance accessibility and thereby reduce their 

TPI's. The TPI scores are also used to compute aggregated benefits 

(weighted with population) accrued due to new transport links as 

envisaged in reference level/ rational development scenarios to 

justify their construction. 

Attempt has been made in chapter 4 to identify the 

indigenous demand and supply of oil products in Nigeria, the 

potential for export, the contributions of domestic refineries 

and the import of specialised heavy crude on the basis of 

observed data. In this connection, the interzonal petroleum 

product flows over the transport network have been modelled 

through a suitably calibrated and validated gravity model with 

predictive capability for future target years. 	The estimate of 

interzonal flows for future years are on the basis of projections 

of the demand in future as well as the identified export-import 

models for assessing domestic supply availabilities. 

The current energy scene in Nigeria and its future needs 

have been analysed in chapter 5. The five major demand sectors 

II 



considered 	are 	Industry, 	Agriculture, 	Transport, 

Commercial/Services/Government and Residential certain major 

determinants of demand are identified before making demand 

projections, In this respect, an attempt is made to build three 

scenarios. Scenario I is for major sectoral growth remaining 

unchanged from the trends observed in the past. Scenario II is for 

the situation where the total energy demand mix may change as the 

economy adopts higher energy intensity growth path, and Scenario 

III is for the case where the total energy demand mix may change 

further as demand management measures are adopted. The petroleum 

policy alternatives are dealt with in chapter 6. The rationale 

behind analysing petroleum supply options for three demand 

scenarios is only to illustrate the importance of energy demand 

management as an energy policy tool. The methodology of evaluation 

of the Net Present Value (NPV) is applied to the Nigerian 

situation, to analyse the implications of the international oil 

market developments on the Nigerian Petroleum Industry in 

particular and on the Nigerian economy in general. Different 

simulation runs suggest a range of policy options for utilisation 

of Nigeria's oil reserves. The issues related to potential growth 

of the Natural Gas utilisation are also highlighted. 

The thesis ends with a concluding chapter highlighting the 

research contributions and delineating future scope of pertinent 

research work. 

III 



CONTENTS 	 Page 

ABSTRACT 	 (i) 

NOMENCLATURES (ABBREVIATIONS) USED IN THE THESIS 	(iv 

CONVERSION FACTORS 	 (vi; 

CHAPTER 1 INTRODUCTION 

1 

1 

1.1 

1.2 

Introduction 

Nature of the Problem and Review of Literature 

1.2.1 Nature of Transportation System of Nigeria 

1.2.2 Relevant Literature Review of Transportation 

System Models/ Studies 2 

1.2.3 Nature of Petroleum Industry of Nigeria 5 

1.2.4 Relevant Literature Review of Petroleum/Energy 

Sector Models/Studies 10 

1.3 Relevant Systems Concepts and Techniques 11 

1.4 Purpose of Study 13 

1.5 Organization of the Thesis 15 

CHAPTER 2 IMPACT ANALYSIS FOR TRANSPORT SYSTEM OF NIGERIA 

2.1 Introduction 17 

2.2 Transportation System: 	Present Status 18 

2.2.1 Road 20 

2.2.2 Rail 20 

2.2.3 Waterways 20 

2.2.4 Air 21 

2,3 Impact Analysis:Socioeconomic 	Indicators 21 

2.4 Regression Analysis 23 

2.5 Conclusion 28 



CHAPTER 3 NATIONAL TRANSPORT NETWORK PLANNING FOR NIGERIA  

	

3.1 	Introduction 

	

3.2 	Network Planning Methodology The TPI Model 

	

3.3 	Resource Allocation 

	

3.4 	Reference Level Scenarios 

	

3.4.1 	Referencce Level Scenario For Target Year 1985 

	

3.4.2 	Reference Level Scenario For Target Year 1990 

3.5 	Conclusion 	 6 

CHAPTER 4 ANALYSIS OF PETROLEUM PRODUCT FLOWS  

	

4.1 	Introduction 	 9,  

	

4.2 	Analysis of Domestic Demand 	 9:: 

4.2.1 	Industry 	 94 

4.2.2 	Agriculture 	 95 

4.2.3 	Transport Sector 	 96 

4.2.3.1 	Rail Sector 	 96 

4.2.3.2 	Road Sector 	 98 

-4.2.3.3 	Water Sector 	 99 

4.2.3.4 	Air Sector 	 100 

4.2.4 	Other Sectors 	 101 

4.2.4.1 	Commercial/Service/Government Sector 	101 

4.2.4.2 	Residential Sector 	 102 

	

4.3 	Potential of Export of Crudes and Petroleum Produccts, 

OPEC Directives, and Investments for Exploration 	103 

	

4.4 	Domestic Supply of Petroleum Products 	108 

	

4.5 	Nigerian Refineries 	 108 

4.5.1 	Port Harcourt Refinery 	 109 

4.5.2 	Kaduna Refinery 	
109 



4.5.3 	Warri Refinery 	 1 

	

4.6 	Import of Special Crude 	 1 

	

4.7 	Gravity Type Interactance Model 	 1: 

4.7.1 	Development of Gravity Model 	 1: 

	

4.8 	Flows based on Gravity Model 	 11 

	

4.9 	Projected Estimates of Flows 	 11 

	

4.10 	Export Model 	 12 

	

4.11 	Conclusion 	 12 

CHAPTER 5 ENERGY DEMAND SCENARIO  

	

5.1 	Introduction 	 13 

	

5.2 	Industrial Sector 	 13 

5.2.1 	Methodology 	 13 

5.2.2 	Scenario I Demand Projections 	 13 

5.2.3 	Scenario II Demand Projections 	 13 

5.2.4 	Scenario III Demand Projections 	 13 

	

5.3 	Transport SeCtor 	 141 

5.3.1 	Methodology 	 14( 

5.3.2 	Traffic Projections for Rail and Road 

Transportion Scenarios 	 14. 

5.3.2.1 	Estimation of Total Rail Traffic Rt in Billion 

Tonne Kilometre 	 14e 

5.3.2.2 	Estimation of Total Road Freight Traffic in 

Billion Gross Tonne Kilometre and Total Road 

Passenger Traffic in Billion Passenger Kilometre 	147 

5.3.3 	Traffic Projections in Value Added Terms For 

Other Transportation Sectors 	 149 

5.3.3.1 	Value Added in Water Transport Sector of Nigeria 	149 

5.3.3.2 	Value Added in Air Transport Sector of Nigeria 	149 



5.3.4 Energy Demand in Transport Sector of Nigeria 15( 

5.3.4.1 Energy Demand For Rail Transport Sector 15( 

5.3.4.2 Energy Demand For Road Transport Sector 15: 

5.3.4.3 Energy Demand For Water Transport Sector 15,  

5.3.4.4 Energy Demand For Air Transport Sector 15 

5.3.4.5 Energy Demand For the Transport Sector 15 

5.4 Agriculture Sector 15 

5.4.1 Methodology 15 

5.4.2 Scenario I Demand Projections 15 

5.4.3 Scenario 	II 	Demand Projections 16 

5.4.4 Scenario 	III 	Demand Projections 16 

5.5 Energy Demand Projections for 

Commercial/Service/Government Sector 16 

5.5.1 Methodology 16 

5.5.2 Demand Projections for Scenarios 	I and 	II 16 

5.5.3 Scenario 	III 	Demand Projections 16 

5.6 Residential Sector 16 

5.6.1 Methodology 16 

5.6.2 Energy Consumption Norms 17 

5.6.3 Population Growth 17 

5.6.4 Modified Methodology for Estimating Residential 

Sector Energy Demand for Nigeria 17 

5.6.5 Energy Scenarios for the Residential Sector of Nigerial8 

5.7 	Power Generation Expansion 	 18 

5.8 	Overview of Energy Demand Projections and Conclusions 19 



CHAPTER 6 PETROLEUM POLICY ALTERNATIVES FOR THE FEDERAL  

REPUBLIC OF NIGERIA  

	

6.1 	Introduction 
	 202 

	

6.2 	Growth of the Nigerian Petroleum and Allied 

Energy Industries 
	

202 

	

6.3 	Petroleum Engineering 
	

204 

	

6.4 	Petroleum Processing in Nigeria 
	

204 

	

6.5 	National Five Year Plans For The Nigerian Oil Industry207 

	

6.6 	Petrochemical Industries in Nigeria 	208 

	

6.7 	Refinery Expansion Programme Model 	 209 

	

6.7.1 	Introduction 	 209 

	

6.7.2 	Crude Feed Product Mix of New Refineries 	209 

	

6.6.3 	Capital and running costs of New Refineries 	211 

	

6.7.4 	LPG Extraction from Natural Gas and LPG Tankage 

	

6.8 	Methodology 	 214 

	

6.8.1 	Dynamic Framework: A Net Present Value Model For the 

Petroleum Products Refining 	 21/ 

	

6.8.2 	A Cost Model of not installing a Refinery in Nigeria 21! 

	

6.8.3 	Computer Simulation Runs, Estimates For the Refineries 

Choices and Results 	 22( 

	

6.8.4 	Sensitivity Analysis 	 22( 

	

6.8.5 	Sensitivity Results of the Refineries Options 	221 

	

6.8.6 	Numerical Experiments For Commissioning of New 

Refineries in Nigeria 	 22+ 

6.9 	Policy Implications 	 22 

	

6.10 	Natural Gas: Its Potential 	 22 

	

6.11 	Conclusion 	 22 



CHAPTER 7 CONCLUSION  

7 	Conclusions 	 22 

7.1 	Transportation Sector:Research Contributions 	2: 

7.2 	Petroleum Sector: Research contributions 	2: 

7.3 	Limitations of the Study 	 2 

7.4 	Extensions and Scope of future Research 	2 

ANNEXURES 	 2 

REFERENCES 	 2 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

