
TITLE PAGE 

Environmental Control in Oil & Gas 
Exploration & Production 

A Case Study of the Niger Delta Region of Nigeria, 
West Africa 

 
by 

Victor Ibem-Ezera 
 
 
 

Energy & Environmental Engineering  
 

 

 
 
 

Degree Project 

Department of Management and Engineering 

LIU-IEI-TEK-A--10/00792--SE 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

ii 
 

COVER PAGE 
A thesis submitted to the division of Energy & Environmental Engineering, Department of 

Management and Engineering, Institute of Technology, Linköping University in partial 

fulfillment of the requirements for the degree of Master of Science (Mechanical Engineering) 

IEI, Linköping University  
Date _________________ 

 

 

Signed: 

____________________ 
Victor Ibem-Ezera 
 
 
 

Approved: 
 
 
_________________ 
Leenard Baas, Ph.D. 
Professor of Industrial Ecology 
Division of Environmental 
Technology & Management 
Thesis Supervisor/Examiner 

 
IEI, Linköping University 
 
Date: _________________ 
 

 
_____________________ 
Olof Hjelm 
Associate Professor and Head 
Division of Environmental 
Technology & Management 
 
  

IEI, Linköping University 
 
Date: _________________ 
 

  
 _____________________ 

Bahram Moshfegh  
Professor and Head 
Division of Energy Systems 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

iii 
 

DEDICATION 

I dedicate this degree project to the loving memory of my late mother, Agnes Ikpe Ibem, my 
beloved father, Ibem Ezera, and my siblings, Chuks, Ngozi, Ulari, Rita, Kalu, Ezi, and Onyi. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

iv 
 

TABLE OF CONTENTS 
TITLE PAGE .............................................................................................................................. i 

COVER PAGE........................................................................................................................... ii 

DEDICATION ......................................................................................................................... iii 

TABLE OF CONTENTS .......................................................................................................... iv 

LIST OF FIGURES ............................................................................................................... viii 

LIST OF TABLES .................................................................................................................... ix 

LIST OF VIDEOS .................................................................................................................... ix 

LIST OF APPENDICES ........................................................................................................... ix 

FOREWORD ............................................................................................................................. x 

ABSTRACT ............................................................................................................................. xii 

 

CHAPTER 1 .............................................................................................................................. 1 

1.1 Introduction ................................................................................................................. 1 

1.2 Research Objectives .................................................................................................... 3 

1.3 Research Questions ..................................................................................................... 4 

1.4 Scope ........................................................................................................................... 4 

1.5 Previous Work ............................................................................................................. 5 

1.6 Research Contributions ............................................................................................... 7 

1.7 Research Methodology and Structure ......................................................................... 8 

 

CHAPTER 2 ............................................................................................................................ 11 

2.1 Overview of Advanced Oil & Gas E&P Activities ................................................... 11 

2.1.1 Desk Study ......................................................................................................... 11 

2.1.2 Aerial Survey ..................................................................................................... 11 

2.1.3 Seismic Survey................................................................................................... 11 

2.1.4 Drilling and Completion .................................................................................... 13 

2.1.5 Appraisal ............................................................................................................ 14 

2.1.6 Development and Production ............................................................................. 14 

2.1.7 Decommissioning and Site Restoration ............................................................. 15 

2.2 Drilling Wastes .......................................................................................................... 17 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

v 
 

CHAPTER 3 ............................................................................................................................ 20 

3.1 Social and Environmental Impacts of Oil & Gas E&P Operations ........................... 20 

3.1.1 Oil Spillage ........................................................................................................ 20 

3.1.2 Pipeline Explosion ............................................................................................. 23 

3.1.3 Gas Flaring and Global Warming ...................................................................... 26 

3.1.4 Acidic Rain ........................................................................................................ 31 

3.1.5 Water Pollution .................................................................................................. 32 

3.1.6 Air Pollution....................................................................................................... 35 

3.1.7 Soil Pollution ..................................................................................................... 37 

3.1.8 Bush Burning and Deforestation ........................................................................ 38 

3.1.9 Militancy ............................................................................................................ 40 

3.1.10  Lose of Biodiversity .......................................................................................... 43 

3.1.11  Communal and Ethnic Conflicts ....................................................................... 43 

3.1.12  Human Rights Violations .................................................................................. 44 

3.1.13  Diseases and Health Associated Impacts .......................................................... 47 

3.2 What can be done now and in the Future: Saving the Environment ......................... 47 

3.2.1 Carbon (IV) Oxide (CO2) Capture and Sequestration (CCS) ............................ 47 

3.2.2 Zero Oil/Gas Flares ............................................................................................ 49 

3.2.3 Pipeline Explosion ............................................................................................. 52 

3.2.4 Soil Pollution and Site Restoration .................................................................... 53 

3.2.5 Air Pollution....................................................................................................... 53 

3.2.6 Oil Spillage and Water Pollution ....................................................................... 54 

3.2.7 Reforestation ...................................................................................................... 56 

3.2.8 Design Specification and Equipment Failure .................................................... 56 

3.2.9 Health Related Issues ......................................................................................... 57 

3.2.10  Lose of Biodiversity .......................................................................................... 57 

3.2.11  Human Rights Violation ................................................................................... 58 

3.2.12  Inter-Communal and Inter Ethnic Conflicts ..................................................... 59 

3.2.13  Militancy ........................................................................................................... 59 

3.3 Response to Environmental and Safety Issues in the Niger Delta ............................ 61 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

vi 
 

CHAPTER 4 ............................................................................................................................ 62 

4.1 Corporate Social Responsibility (CSR)..................................................................... 62 

4.2 Involvement of Oil Corporations in CSR in Developed and Developing Countries ..... 64 

4.2.1 Shell and CSR in Nigeria ................................................................................... 65 

4.2.2 ExxonMobil and CSR in Nigeria ....................................................................... 67 

4.3 CSR, Nigeria and Petroleum Products ...................................................................... 69 

4.4 Environmental Management by the E&P Companies ............................................... 71 

4.4.1 Shell, Chevron, ENI and the Environment ........................................................ 71 

4.4.2 ExxonMobil and the Environment ..................................................................... 72 

4.5 Environmental Laws in Developing Countries ......................................................... 73 

4.6 Legislation, Resource Control and the EMS of Oil & Gas E&P .............................. 75 

4.6.1 Nigeria................................................................................................................ 75 

4.6.2 United States ...................................................................................................... 77 

4.6.3 Canada................................................................................................................ 77 

 

CHAPTER 5 ............................................................................................................................ 78 

5.1 Result and Conclusions ............................................................................................. 78 

5.1.1 The People & the Industry: ................................................................................ 79 

5.1.2 The Government: ............................................................................................... 80 

5.2 Discussion ................................................................................................................. 81 

5.2.1 Gas Flaring ......................................................................................................... 81 

5.2.2 Oil Spillage, Water Pollution and Site Restoration ........................................... 85 

5.2.3 Mineral Right and Resource Control ................................................................. 87 

5.2.4 Legislation and Environmental Law Enforcement in Nigeria ........................... 88 

5.2.5 CSR .................................................................................................................... 89 

5.2.6 Operational Transparency .................................................................................. 90 

5.2.7 Militancy ............................................................................................................ 92 

5.3 Discussion Sum up .................................................................................................... 93 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

vii 
 

CHAPTER 6 ............................................................................................................................ 94 

6.1 Conclusions ............................................................................................................... 94 

6.1.1 The Government ................................................................................................ 94 

6.1.2 The People & the Industry ................................................................................. 95 

6.2 Recommendations ..................................................................................................... 96 

6.2.1 Technical ............................................................................................................ 96 

6.2.2 Industry .............................................................................................................. 97 

6.2.3 The Government ................................................................................................ 98 

 

APPENDICES ......................................................................................................................... 99 

 

REFERENCES ...................................................................................................................... 109 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

viii 
 

LIST OF FIGURES 

Figure 1: The view of Niger Delta on World Map .................................................................... 2 

Figure 2: The view of Niger Delta from space .......................................................................... 2 

Figure 3: Map of Nigeria showing the Niger Delta geography ................................................. 3 

Figure 4: Research Structure .................................................................................................... 10 

Figure 5: Offshore seismic activity .......................................................................................... 12 

Figure 6: Onshore Seismic activity (E&P Forum/UNEP 1997). ............................................. 13 

Figure 7: Enhanced Oil Recovery ............................................................................................ 15 

Figure 8: Site Restoration ........................................................................................................ 16 

Figure 9: Well completion     Figure 10: Installing Well casing ........................................... 18 

Figure 11: Casing Strings......................................................................................................... 18 

Figure 12: Niger Delta oil spillage........................................................................................... 22 

Figure 13: Pipeline Explosions ................................................................................................ 25 

Figure 14: Satellite imagery showing gas flaring in Nigeria ................................................... 28 

Figure 15: Shell’s pipelines and oil installations ..................................................................... 28 

Figure 16: Gas flaring .............................................................................................................. 29 

Figure 17: Acidic Rain Formation ........................................................................................... 32 

Figure 18: Water pollution ....................................................................................................... 34 

Figure 19: Air pollution ........................................................................................................... 36 

Figure 20: Soil pollution .......................................................................................................... 37 

Figure 21: Oloibiri Well........................................................................................................... 39 

Figure 22: Deforestation & Bush burning ............................................................................... 39 

Figure 23: Niger Delta Militants in action ............................................................................... 42 

Figure 24: Ken Saro Wiwa’s speak ......................................................................................... 45 

Figure 25: sHell on Earth ......................................................................................................... 46 

Figure 26: CO2 in Enhanced Oil Recovery ............................................................................. 48 

Figure 27: CO2 capture and sequestration ............................................................................... 49 

Figure 28: ADMA & ZADCO gas flare project-1 ................................................................... 50 

Figure 29: ADMA & ZADCO gas flare project-2 ................................................................... 51 

Figure 30: ADMA & ZADCO gas flare project-3 ................................................................... 51 

Figure 31: Cleaning offshore oil spillage-1 ............................................................................. 55 

Figure 32: Cleaning offshore oil spillage-2 ............................................................................. 55 

Figure 33: Directional Drilling ................................................................................................ 58 

Figure 34: Gas flaring Analysis ............................................................................................... 82 

Figure 35: GHG Emissions ...................................................................................................... 83 

Figure 36: Estimated Gas Flared in Nigeria ............................................................................ 84 

Figure 37: Oil spill analysis ..................................................................................................... 86 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

ix 
 

LIST OF TABLES 

Table 1: Oil and Gas Exploration and Production processes at a glance ................................. 19 
 

LIST OF VIDEOS 

Video 1: Gas Flaring in Nigeria ............................................................................................... 30 

Video 2: Human Rights Violation ........................................................................................... 46 

Video 3: Deceit or Transparency? ........................................................................................... 91 

Video 4: Oil and the People of Niger Delta ............................................................................. 93 

 

LIST OF APPENDICES 

Appendix 1:  Potential Impacts of Oil Operations on the Environment ........................... 100 

Appendix 2:  Gas Production, Utilization and Flaring in Nigeria ..................................... 101 

Appendix 3: Top gas flares by World Bank ...................................................................... 102 

Appendix 4:  Gas Flaring Ranking by Countries .............................................................. 103 

Appendix 5:  CSR responsive index by countries ............................................................. 104 

Appendix 6:  Recommendation Letter .............................................................................. 106 

Appendix 7:  Questionnaire .............................................................................................. 107 

Appendix 8:  Responses to Questionnaire ........................................................................ 108 

 

 

 

 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

x 
 

FOREWORD 

This study was carried out to proffer sustainable solutions and strategies to the social, 

economic and environmental impacts associated with oil and gas exploration and production 

in the Niger delta region of Nigeria, West Africa. The research was done in Linköping 

University under the supervision of Professor Leenard Baas of Environmental Technology 

and Management. 

 

Gaele Winters said, “Everything went as it was planned, clearly, without difficulties. This is a 

great success” I owe the opportunity to have attended Linköping Institute of Technology and 

acquired knowledge of Mechanical, Energy & Environmental Engineering to those who have 

encouraged my plans directly or indirectly and helped in gearing it to a huge success without 

difficulties. 

I acknowledge with utmost gratitude my supervisor, Professor Leenard Baas, division heads 

Associate Professor Olof Hjelm and Associate Professor Louise Trygg of Environmental 

Technology and Energy Systems respectively for their efforts in providing relevant 

information, professional advice, direction, support, healthy criticism, and knowledge during 

this study. I especially appreciate their accessibility and readiness to assist anytime there was 

need throughout the two years of my studies. 

Thanks to the Swedish Government and the Linköping Institute of Technology (LiTH) for 

their benevolent world-beater initiative and for availing me the privilege to use their most 

priceless and invaluable world-class facilities throughout the course of my studies. 

‘The end justifies the means’. I acknowledge the support and contribution of everyone who 

has made me gotten this milestone and given my career a whole new dimension. I am 

thankful to all the staff and members of Environmental Technology & Management, Energy 

Systems, and Fluid & Mechatronic Systems divisions of LiTH. I want to specially express my 

gratitude to Professor Karl-Erik Rydberg (Fluid & Mechatronic Systems), Associate 

Professor Louise Trygg (Energy Systems), Professor Björn Karlsson (Energy Systems), 

Professor Matts Eklund (Environmental Technology), Associate Professor Olof Hjelm 

(Environmental Technology), Michael Martins (Ph.D. candidate, Environmental 

Technology), and Tomas Otby (LiTH’s International Coordinator) for their time and support 

throughout my study. 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

xi 
 

I remain indebted to my family for their encouragement and support. Their advice and 

connection kept me focused throughout the course of my studies. I would not have had a 

better family. 

I appreciate my friends in Nigeria (Mr. Enoch, Eva, Ugo, Tony, Nwanyi bekee, and Rose), at 

LiTH (Yaw, Fu, Farshad, Siamak, Maral, Paula, Santiago, Jorge, Ertan, Mathi, Murat, 

mahamadrez and Nadeem), and my African friends in LiU (Frank, Silver, Emma, Oliver, 

John, Jolly, Zamda, Richard, Chief Cas, and Ado) who directly or indirectly encouraged me 

in this success attainment. 

I finally thank the Almighty God in heaven for life, insight, loving-kindness, strength, and 

above all turning my dreams into reality. 

 

Victor Ibem-Ezera 

17 May 2010 

 

 

 

 

 

 

 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

xii 
 

ABSTRACT 

The goal of this study is to examine the environmental impacts of oil and gas exploration and 

production (E&P), the roles of legislation, and the environmental management strategies in 

the petroleum industry with respect to the Niger Delta region of Nigeria. The study seeks to 

suggest sustainable solutions to the endemic economic, social, and environmental problems 

associated with oil and gas E&P in the region. The focus is on the environmental control in 

the upstream (E&P) operations of the oil and gas industry as it affects the Niger Delta region 

of Nigeria with a view to proffering sustainable solutions. 

The heavily polluting activities and environmental impacts of the upstream oil and gas 

operations in the Niger Delta have over the years taken a routine dimension and are endemic 

as a result of inadequate environmental legislations and ineffective enforcements. Sequel to 

these environmental impacts is militancy, adoption of expatriates, communal conflicts, inter-

ethnic conflicts, human right abuses, restiveness and other social vices as the study reveals. 

These social and environmental impacts of oil and gas activities in this region bring 

impoverishment, abject poverty, hunger, squalor, birth disease, gene mutation, and death 

while exposing inhabitants of the region to afflictions and diseases as the study explicitly 

documents. 

The study also reveals that the persistence rate of unrest, restiveness, militancy and other 

social vices is as a result of non-dialogue status between the different stakeholders, lack of 

infrastructural development, lack of basic amenities, high rate of unemployment, poor policy 

construct, federalized mineral right / resource ownership structure, and the monopolistic 

nature of Nigeria’s foreign exchange earning in petroleum resources. 

In this dissertation, both proactive and corrective measures to curb the menace of the social, 

economic and environmental impacts of oil and gas exploration & production operations in 

Nigeria are presented and discussed with suggestions to sustainable solution and 

development, better environmental legislation, and better resource policy construct while 

advocating for good industrial practices in the petroleum industry with emphasis on the Niger 

Delta region of Nigeria. 
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CHAPTER 1 

1.1 Introduction 
As the demand of oil and natural gas grows around the globe there is need for proper 

proactive and corrective environmental control measures and strategies towards a sustainable 

society. In the recent past, the issue of environmental control in oil and gas exploration and 

production in the Niger Delta has assumed a polemical dimension by scholars and 

researchers. Before now, there has been a number of unaccounted environmental degradation 

especially in the tropics (Africa), other emerging economies as well as in some advanced 

nations of the world. The nature of our existence is being threatened if a rescue mission is not 

initiated or done on the environment. It is pertinent to see what natural principles and cycles 

are violated by the activities of oil & gas exploration and production around the world. It is 

quite obvious that little or nothing is done in cushioning the effect of this environmental 

degradation. In Nigeria which is at present the 8th largest oil producing Nations in 

Organization of Petroleum Exporting Countries (OPEC) with its production in the Niger 

Delta has suffered a lot and is still suffering from the environmental degradation and 

deterioration as a result of oil and gas exploration and production. No place is safe, the 

offshore is not, the aquatic body has suffered and is still suffering from uncontrolled oil 

spillages, marine accidents and lose of bio diversities; in the same likeness the onshore and 

inlands have suffered and is still suffering from air pollutions, gas flaring, pipeline 

explosions, cancer and other health-related diseases, spillages, erosion and leaching of 

poisonous substances, communal crises, acidic rain, and lose of bio-diversity (Friends of the 

Earth, 2004 & 2008; Amnesty International, 2005; Reis, 1996; E&P Forum/UNEP, 1997). In 

the global perspective, oil and gas exploratory activities and production is a major threat to 

the very existence of our universe. It is a major contributor of Green House Gas emissions, 

CO2 emission and Global Warming, Ozone layer depletion, pollution of arctic and anthracitic 

regions due to relief drift and geological diffusion. What is needed for a better and cleaner 

exploration and production in petroleum engineering since it is clear that the world can not do 

without oil and gas for its energy need at present? How can the environment be redeemed and 

protected from these activities? In order to answer these questions and more, the world needs 

both proactive Environmental Control strategies and corrective measures in Energy Futures.  

Until the production and utilization of renewable and green energy meets the global energy 

demand, the world will continue to rely on oil & gas and other fossil energy carriers to meet 

its day-to-day energy needs. And as a result, the environment is prone to hazards, social and 
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environmental impacts due to explorations and production of oil & gas and other fossil 

energy carriers. Today, some of the prominent identified social impacts in the Niger Delta 

have been inter-tribal and intra-tribal crises, inter-communal and intra-communal crises, 

militancy, youth unrest, adoption of foreign investors and expatriates, obstructions of justice 

and violation of human rights to mention but a few are endemic in the Niger Delta.  

To curb the menace of these environmental and social issues a lot has to be done not only 

corrective but also pro-active to save mankind and the environment. The host communities 

should be carried along each step of the way, by so doing they will feel important, involved, 

and show concern.  

In this study, some proactive and corrective measures shall be discussed with emphasis on 

petroleum exploration and production activities in the Niger Delta region of Nigeria in West 

Africa. 

Figure 1: The view of Niger Delta on World Map

Figure 2: The view of Niger Delta from space 

Nigeria map showing the geographical location of the Niger Delta and its geopolitical zones 

Niger Delta 
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Figure 3: Map of Nigeria showing the Niger Delta geography 

Niger Delta is Africa’s largest delta and the third largest delta in the world (Amakiri, 2008). 

The red color depicts the South-Southern and South-Eastern part of Nigeria within the 

coastline of Atlantic Ocean and the Gulf of Guinea making up the Niger Delta. 

 

1.2 Research Objectives 
The following is the purpose of this study: 

 To find out what role legislations play in dealing with the environmental issues of oil 

and gas exploration and production in a few selected countries in comparison to 

Nigeria. 

 To identify the strength and weakness of the Nigerian policy construct and 

environmental legislations as compared to a few selected advanced nations. 

 To compare the activities and environmental management strategies of Multinational 

E&P companies in the first and third-world countries with emphasis on Niger Delta. 

 To identify the social and environmental impacts of oil and gas exploration and 

production in the Niger Delta, and proffer sustainable solutions to these problems. 

Niger Delta 
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1.3 Research Questions 
The following research questions are addressed to reach the objectives of this dissertation: 

 What are the identified social and environmental problems associated with oil and gas 

E&P activities in Niger Delta? 

 What measures are required to remedy and protect the environment from the activities of 

oil and gas E&P in the Niger delta region? 

o How and when are these measures implemented? 

 What are the Environmental Management Strategies of the multinational E&P companies 

and its difference in application in the first world and the Niger Delta? 

o Are their approaches to social and environmental issues different with countries? 

o Compare and contrast 

 What is the legislative stand of E&P activities in a few selected countries comparison to 

Nigeria? 

 

1.4 Scope 
This study focuses on environmental control in the upstream (exploration and production) 

activities of the oil and gas companies in the Niger Delta with little emphasis on the 

downstream processes. The upstream comprises of exploration and production activities 

whereas the downstream comprises of transportation, distribution, petrochemical production, 

refining and marketing processes. It is imperative to note that this dissertation will not 

interfere with the national and corporate politics involved in the oil and gas sector in Nigeria 

and otherwise. It will solely focus and evaluate the social and environmental related problems 

of the upstream oil and gas activities in the Niger Delta and ways to solve them. To proffer 

sustainable solutions to the social and environmental issues in the Niger Delta is the hallmark 

and boundary of this dissertation. 
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1.5 Previous Work 

In recent times, various fellows both in the industry and academia have contributed and 

concentrated effort in finding the best approach to remedy the environment while providing 

energy to meet the global increasing demand. Efforts include those of: John C Reis (1996), 

Onwuka E.C (2005), Nwankwo, N. and Ifeadi, C.N. (1988), Isiche, A.O and Sanford, W.W 

(1976), Staney, W.R (1990), Adeniyi Gbadegesin (1997), Inya A. Eteng (1997), Akinjide 

Osuntokun (1997), E&P Forum/UNEP (1997), UNEP/IE Technical Report No. 12.(1992), 

IPIECA (1991, 1992, 1993, 1994, 1995, 1996), EUROPIA/E&P Forum (1991), CONCAWE 

(1981, 1983 and 1985), World Bank Technical Paper Number 154 (1991) and IUCN (1991). 

These and other relevant studies have helped immensely to structure and strategize ways of 

handling the environmental and social problems associated with oil and gas explorations.  

John C. Reis (1996) in his book: Environmental Control in Petroleum Engineering gives an 

overview of the entire activities in the petroleum industry with emphasis on control and 

legislation. His contributions are more or less centered on theories for academic purposes. 

Onwuka (2005) has a scholarly contribution to Oil extraction, environmental degradation and 

poverty in the Niger Delta region of Nigeria. His analysis are based on damaged agricultural 

land, lose of bio-diversity and pollutions of inlands and atmospheric air. He also argued that 

oil exploration in the Niger Delta should be done in such a way to enhance development 

without compromising the environmental values of the host communities. Nwankwo, N. and 

Ifeadi, C.N. (1988) contributed in the area of environmental impact of petroleum production 

and marketing with emphasis on oil spillages. In their study they did a critical analysis of oil 

spill incidents in the Nigerian petroleum industry both offshore and onshore operations. 

Adeniyi G (1997) contributed on the impact of oil and gas exploration on the government and 

legislations. Isiche, A.O and Sanford, W.W (1976) contributed to the effect of intensive oil 

resource extraction and its negative environmental impact especially the problems associated 

with resource degradation, pollution, poverty and misery in the Niger Delta communities in 

Nigeria. He concluded by adding that the government and the multinational E&P companies 

can be altered to promote development in Niger Delta region while minimizing the 

environmental degradations. Staney, W.R (1990) wrote on the socio-economic impact of oil 

in Nigeria. He analyzes how the host Niger delta regions are deprived of their God’s given 

endowment and punished with environmental problems. He relates the social aspect of the oil 

exploration to its revenue. Adeniyi Gbadegesin (1997) made contributions to the impact of oil 

exploration and production activities on the environment with emphasis on peasant 
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agriculture and land use. Inya A. Eteng (1997), Wrote on the issues and perspectives of Oil 

Exploration and Community Interest in the Nigerian state. His contribution suggested how 

the host communities could be better treated while keeping the environment clean or even 

cleaner. Akinjide Osuntokun (1997) wrote on environmental governance and relates 

environmental issues to legislation and polity. In the E&P Forum/UNEP (1997) and 

EUROPIA/E&P Forum (1991) several fellows contributed immensely to the development of 

environmental management of oil and gas exploration and production in a global perspective. 

UNEP/IE Technical Report No. 12 (1992) analyzes the hazard identification and evaluation 

in the local communities. IPIECA has its contribution in the area of providing policies and 

actions in oil and gas related issues. CONCAWE (1981, 1983 and 1985) analyzes the pipeline 

environmental hazard with respect to inland oil spill clean-up techniques.  

Looking at the literature review it is clear that majority of the previous studies were done in 

the 1990’s with emphasis on oil spills, land use, water pollution, air pollution and flaring. 

Further to this, in the recent past and now, efforts are made to restore and protect the 

environment while ensuring the safety of life and property. The E&P companies today are 

advocates of Health, Safety and the Environment (HSE) and some have developed Health 

Safety and Environment – Environmental Management System (HSE-EMS) models to 

enhance the protection of life, property, and the environment while providing the world with 

energy.  
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1.6 Research Contributions 
Some of the major contributions of this study include: 

 Analysis of associate natural gas in petroleum production showed it could be used in 

heat and electricity generation using gas turbines. This is one of the avenues to stop 

gas venting and flaring. Further analysis revealed its potential for industrial symbiosis 

leading to sustainable development. 

 Analysis of the E&P waste generation and dumping revealed that involving 

corporations in industrial symbiosis will reduce the generation of waste and its impact 

on the environment. 

  Analysis of the overview of E&P activities revealed that letting sites to be restored at 

a later date after decommissioning cause a huge ecological footprint of pollution and 

human right abuses that leads to agitations. Henceforth, oil corporations should 

integrate site restoration in the pilot plan of E&P project from the design phase. 

 Analysis of the Nigerian environmental legislation showed that the laws in Nigeria 

and most emerging economies are inadequate and poorly enforced. The enforcement 

should be carried out independent of the government because the government happens 

to be in joint venture with all the transnational E&P corporations. 

 Militancy, sabotage and other social vices led to environmental degradation, and were 

fuelled up as a result of federalized mineral right. This is due to the country’s 

dependence on oil and gas for its foreign exchange earnings. Hence, the government 

should relinquish some of these rights to the land owners (the people of Niger Delta) 

to embrace peace and sustainable development. 
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1.7 Research Methodology and Structure 
In order to answer most of the research questions in this dissertation constructive research 

approach which seeks to develop solutions to problems is used. The constructive research 

approach is a primary research method which involves fresh data collection through 

numerous forms, including questionnaires, telephone interviews, VOIP conversations, one-

on-one interviews amongst others. The rest of the research questions are analyzed and 

addressed using conceptual, explorative and descriptive approaches with sources from 

literature reviews, internet, conference proceedings, periodicals, journals and related 

professional affiliations including the Society of Petroleum Engineers (SPE), the Association 

of Environmental and Engineering Geologists (AEG), and the Association of Energy 

Engineers (AEE). 

Chapter 1 introduces the whole idea of the dissertation and problem definition in a glance. 

This chapter identifies the environmental impacts of oil and gas exploration and production 

and asks questions relating to the research in order to find possible solutions and research 

objectives. It further describes related works done by other scholars in the research area and 

also carries an overview of the research methodology and structure. The approach is 

conceptual and experience, the method is literature reviews and case studies. 

Chapter 2 describes in an overview the activities of oil and gas exploration and production. 

This ranges from design work through seismic survey, drilling and completion, appraisal, 

development and production, well engineering and management, reservoir management, 

transportation and distribution, land use to decommissioning and site restoration. It is 

noteworthy that each of these activities carries different kind of waste: surface or subsurface, 

toxic, semi toxic or nontoxic in scientific and legislative classifications. Secondary research 

approach that involves collection of existing data and information from previous work and 

related field of study is applied. The approach is descriptive involving literature reviews. 

Chapter 3 discusses the social and environmental impacts of oil and gas exploration and 

production operations in the Niger Delta. It further describes ways to remedy or restore the 

environment from these activities and impacts. This chapter explores and discusses both 

corrective and proactive measures in curbing the menace of the threat oil and gas exploratory 

and productive activities pose to mankind with emphasis on the Niger Delta. Some of the 

measures include: Education, Afforestation, CO2 Capture and Sequestration, periodic 

systematic overhaul, valve and pressure controls, gas flaring into heat and electricity 

http://en.wikipedia.org/wiki/Questionnaires�
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production, using the proper technical know how in pipeline design and construction amongst 

others. It also deals with some related Corporate Social Responsibilities (CSR) between the 

multinational E&P companies and their host Niger Delta communities. The CSR includes: 

infrastructural developments, local content recruitments, educating the people, making the 

host communities a part of the companies business, involving in recreational activities 

amongst others. The approach used is explorative. 

Chapter 4 looks into CSR and its effects on the society, companies and the environment. It 

also carries the discussion of the earlier chapters and findings in this dissertation and 

addresses some of the research questions especially in comparing the activities of the 

multinational E&P companies with respect to advanced world countries and Niger Delta. The 

approach is explorative. 

Chapter 5 is the result and analysis of the research which forms the basis for the discussion 

made in this study. The approach is descriptive with respect to the earlier chapters. It 

discusses and analyzes the result from the earlier chapters which forms the basis and 

foundation with which the research conclusion in chapter 6 is built.  

Chapter 6 contains the conclusion of the research and recommendation for improvement and 

further studies. The conclusion logically answers the research questions and summarizes the 

main points of the study. 
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CHAPTER 2 

2.1 Overview of Advanced Oil & Gas E&P Activities 
The oil and gas industry comprises of two parts: upstream and downstream. The upstream 

comprises of the exploration and production operations of the industry; whereas the 

downstream consists of the refining and processing of petroleum products, distribution and 

marketing (E&P Forum/UNEP, 1997). Companies operating in the industry may be regarded 

as fully integrated, (i.e. have both upstream and downstream interests), or may concentrate on 

a particular sector, such as exploration and production, commonly known as an E&P 

company, or just on refining and marketing (a R&M company) (E&P Forum/UNEP, 1997). 

The series of E&P activities ranges from desk study, aerial survey, seismic survey, drilling 

and completion, appraisal, development and production, decommissioning and site 

restoration. Others are: well engineering and management, reservoir engineering and 

management, distribution and transportation. In order to appreciate the origin and 

development of oil and gas E&P and its associated environmental impacts it is pertinent to 

understand the activities involved. This chapter briefly discusses the processes and activities 

of E&P of oil and gas with a summary in table 1. 

2.1.1 Desk Study 
In the first stage of the search for hydrocarbon-bearing rock formations, geological maps are 

reviewed in desk studies to identify major sedimentary basins (E&P Forum/UNEP 1997). 

Desk study identifies area with favorable geological conditions. No potential requirements 

are needed on ground to do this study. The area is identified based on relief and physical 

geographical analysis. 

2.1.2 Aerial Survey 
Based on the result and assumptions from the desk study if favorable landscape features are 

revealed, then low hovering aircraft is used to do the aerial survey. The low-flying aircraft 

over the study area provides overview and peripheral information. 

2.1.3 Seismic Survey 
A seismic survey is mainly used in hydrocarbon (oil & gas) exploration to investigate Earth’s 

subsurface structure. This method uses the principles of reflective seismology to acquire and 

interpret seismic data, which allows the estimation of the Earth’s composition (Morgan, 

2003). 

http://www.wisegeek.com/what-is-seismology.htm�
http://www.wisegeek.com/what-are-the-different-types-of-seismic-data.htm�
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The Seismic Method is heavily dependent on differing reflective properties of sound waves to 

identify hydrocarbon bearing rocks in earth’s subterranean zones. An energy source transmits 

a pulse of acoustic energy into the ground which travels as a wave into the earth (E&P 

Forum/UNEP, 1997). At each point where different geological strata exist, a part of the 

energy is transmitted down to deeper layers within the earth, while the remainder is reflected 

back to the surface (E&P Forum/UNEP, 1997). Here it is picked up by a series of sensitive 

receivers called geophones or seismometers in onshore, or hydrophones submerged in water 

in offshore. The signals are transmitted by cables, amplified, filtered, digitalized, and 

recorded for onward interpretation. Dynamite was once widely used as the energy source, but 

environmental considerations now generally favor lower energy sources such as vibroseis for 

onshore (composed of a generator that hydraulically transmits vibrations into the earth) and 

the air gun (which releases compressed air) in offshore exploration (E&P Forum/UNEP 

1997). 

 

 
Figure 5: Offshore seismic activity 
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Figure 6: Onshore Seismic activity (E&P Forum/UNEP 1997). 

Common wastes associated with seismic survey include domestic waste, sewage, explosive 

waste, lines, cables and automobile maintenance wastes. 

 

2.1.4 Drilling and Completion 
The upstream petroleum industries comprises of two major activities that can potentially 

impact the environment: drilling and production (Reis, 1996). The both operations generate 

enormous volume of waste in the offshore and onshore. It is imperative to understand these 

wastes and how they are generated hence finding a better more environmentally friendly 

means to reduce their impacts on the environment. 

When once a promising geological structure has been identified, the certain way to confirm 

the existence of hydrocarbons and internal pressure of the reservoir is to drill exploratory 

boreholes called wells (E&P Forum, 1993). 

Drilling is the process of making a hole through the earth’s crust to the subsurface zone 

allowing the outflow of hydrocarbons (oil & gas) from the subsurface/subterranean to the 

surface. The wastes include rocks, drilling fluids, conditioners and chemicals (Reis, 1996). 

The chemicals and conditioners are used as conditioners to maintain the hole at different 

depth. The drilling fluid (mud) is used to maintain and balance the underground hydrostatic 

pressure, cool, and lubricate the drill bit while flushing out rock cuttings. 
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2.1.5 Appraisal  
Appraisal is carried out after a successful exploration drilling to determine if the reservoir is 

economically feasible or viable. It helps in determining the extent and nature of the reservoir 

by drilling several other wells in the same site. The technical procedures applied to 

exploratory drilling also applies to appraisal drilling (E&P Forum/UNEP, 1997). This 

requires additional drilling sites that could be reduced by directional drilling hence reducing 

the ecological footprint and the amount of waste generated. 

2.1.6 Development and Production 
Oil and gas production entails a lot of professional activities ranging from facility 

development through production to export. After establishing the size and capacity of the 

well under exploration production wells (development wells) are drilled. A small reservoir 

may be drilled using one or more of the appraisal wells whereas a larger one will require 

drilling more production wells (E&P Forum/UNEP, 1997). However to reduce cost and 

footprint multiple production wells are drilled in a single pad. The number of wells required 

to exploit the hydrocarbon reservoir varies with the size of the reservoir and its geophysical 

formation. Large oilfields can require a hundred or more wells to be drilled, whereas smaller 

fields may only require ten or so (E&P Forum/UNEP 1997). All the drilling requires the same 

techniques be it exploratory wells, appraisal wells, development wells or production wells. 

Production involves the collection of oil and gas from the reservoir through the well to the 

surface for further processing, storage and finally storage. Each of the aforementioned stages 

requires facility development. Oil and gas naturally flow up the well as a result of capillarity 

and buoyancy to the wellhead. The petroleum flow rate depends on several factors including 

the reservoir rock properties, the underground pressures, the viscosity of the oil, and the oil & 

gas ratio (E&P Forum/UNEP, 1997). The gas in the reservoir tends to push the oil 

downwards while it occupies the outer surface. It is also noteworthy that these properties that 

affect the rate of oil and gas production are not constant throughout the productive life of the 

well. Hence when the oil cannot reach the surface unaided, some form of additional lift is 

required, such as a pumping mechanism or the injection of gas, water or CO2 to maintain 

reservoir pressures (E&P Forum/UNEP 1997). 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

15 

 

Conventional Oil Recovery 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Enhanced Oil Recovery 
Adapted from Oil and gas journal, April 20, 1998 

 

2.1.7 Decommissioning and Site Restoration 
At the end of the commercial and productive life of a well production installations are 

decommissioned (E&P Forum/UNEP, 1997). The typical life cycle being twenty-to-forty 

years and may involve disassembling and removal of structures, site restoration to the 

original and favorable conditions, implementation of measures to enhance reforestation, and 

continued monitoring thereafter (E&P Forum/UNEP 1997; IUCN 1993). Since 

decommissioning is an integral part of the entire production process the planning should be a 

part of the design stage of the project and should be applicable to all onshore and offshore 

upstream operations. Wells that are not successful are usually decommissioned after first one-

to-three months to save cost and could pose huge problems if there are no plans on ground 

with respect to decommissioning. Vegetative propagation and reforestation is applied after 
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treating the soil. The site is then cultured and prepared for future use which includes: 

agricultural, residential, industrial commercial or terrestrial habitat. The offshore 

decommissioning is not as easy and straight forward as the onshore. Removing offshore 

installations is a complex process, both legally and technically. According to the US 

department of energy, to ensure the safety of the marine environment several legislations 

have to be met while a total or partial removal of the installation, or toppling on site are 

alternative methods in dismantling offshore installation. 

According to the National Oil Spill Detection and Response Agency some 2,000 sites require 

treatment because of oil-related pollution in the Niger Delta and the real total may be higher 

(Amnesty International, 2009). Whereas Shell in its 2004 sustainability report stated that out 

of the 915 site requiring restoration, 542 sites were restored and 373 are yet to receive 

remediation (Shell, 2005:17). Cited below are some examples of site remediation successes 

done in Elelenwo (a city in the Niger delta) by Shell Nigeria. However, if about 40% of the 

restoration is yet to be implemented then people will perceive it as not environmentally 

friendly. When substantial remediation needs to be done as per site restoration the host 

communities will suffer from low agricultural yield and water pollution. There should be zero 

tolerance or something close in site remediation as it creates imbalance in the ecosystem and 

disrupts agriculture when not restored in an environmentally sound state. 

Figure 8: Site Restoration 
Adapted from Shell’s 2004 Sustainability Report (Shell, 2005) 
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2.2 Drilling Wastes 
Exploratory drilling wastes include drilling mud and cuttings; cementing waste; workover 

and stimulation fluids; well completion; and production testing waste (E&P Forum, 1993). 

Other drilling wastes include process water, power unit and transport maintenance waste 

containers for fuel storage, construction materials, excess drilling chemicals, , and scrap 

metals (E&P Forum, 1993; Reis, 1996). 

 

2.3 Well Completion 

This is an operation used to prepare a well for the production of oil and gas. It includes the 

establishment of a flow line or connection between subsurface reservoir and surface. Well 

completion commonly refers to the process of finishing a well so that it is ready to produce 

hydrocarbons or petroleum by creating a flow line between the reservoir and the surface 

(NaturalGas.org, 2004). 

 

2.4 Well Casing  
Well casing is an integral and important part of well completion and production process. 

Installing well casing is an important part of the drilling and completion process. Well casing 

consists of a series of metal tubes installed in the newly drilled hole. Casing serves as a 

bushing to strengthen the sides of the well hole, ensure that no clearance exists such that no 

oil and/or gas escapes from the well as it passes through the flow line to the surface, and 

prevents other fluids from escaping into the formation through the well. The kind or category 

of casing used depends on the subterranean features of the well, including the well diameter, 

the pressure and temperature distribution throughout the well (NaturalGas.org, 2004). Types 

of well casing include conductor casing, surface casing, intermediate casing, liner string and 

production casing (Lyons & Plisga, 2005; Natural Gas.org, 2004). The figure below is the 

schematic of a simplified well completion: 
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Figure 9: Well completion     Figure 10: Installing Well casing 
(Source: British Petroleum)    Source: NaturalGas.org (2004) 
 

 

Figure 11: Casing Strings 
Source: http://www.glossary.oilfield.slb.com/DisplayImage.cfm?ID=481 
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Table 1: Oil and Gas Exploration & Production processes at a glance 

Activities  Potential requirement on ground 
Desk study: identifies area with favorable 
geological conditions 

None 
 

Aerial survey: if favorable features 
revealed, then 
 

Low-flying aircraft over study area 

Seismic survey: provides detailed 
information on geology 

Access to onshore sites and marine resource 
areas 
Possible onshore extension of marine seismic 
lines 
Onshore navigational beacons 
Onshore seismic lines 
Seismic operation camps 

Exploratory drilling: verifies the presence 
or absence of a hydrocarbon reservoir and 
quantifies the reserves 

Access for drilling unit and supply units 
Storage facilities 
Waste disposal facilities 
Testing capabilities 
Accommodation 

Appraisal: determines if the reservoir is 
economically feasible to develop 

Additional drill sites 
Additional access for drilling units and 
supply units 
Additional waste disposal and storage 
facilities 

Development and production: produces oil 
and gas from the reservoir through 
formation pressure, artificial lift, and 
possibly advanced recovery techniques, 
until economically feasible reserves are 
depleted 

Improved access, storage and waste disposal 
facilities 
Wellheads 
Flow lines 
Separation/treatment facilities 
Increased oil storage 
Facilities to export product 
Flares 
Gas production plant 
Accommodation, infrastructure 
Transport equipment 

Decommissioning and restoration may 
occur for each of above phases. 

Equipment to plug wells 
Equipment to demolish and remove 
installations 
Equipment to restore site 

Adapted from E&P Forum/UNEP, 1997 and IUCN, 1993 
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CHAPTER 3 

3.1 Social and Environmental Impacts of Oil & Gas E&P Operations 

Although the world needs oil and natural gas to meet its energy demands yet the exploration 

and production of oil and gas has given rise to so many unidentified and known social and 

environmental impacts as have been documented including: gas flaring, CO2 emission and 

global warming, ozone layer depletion, lose of biodiversity, oil spillage, soil pollution, water 

pollution, air pollution, acidic rain, cancer and other health related diseases, inter communal 

crises, inter ethnic conflicts, militancy,  human rights violation, pipeline rupture and 

explosions, bush burning and deforestation, erosion, flooding and oil bunkering (Friends of 

the Earth, 2004; Amnesty International, 2005; Omokaro, 2006; Reis, 1996; 

E&PForum/UNEP, 1997; ERA/Friends of the Earth Nigeria, 2008; Dafinone, 2008; Uchenna, 

2010). Below is the description of these impacts in relation to Niger Delta. 

3.1.1 Oil Spillage  
Oil spillage in the Niger delta is no longer breaking news as it is now a routine. It is also a 

social issue as it is an environmental issue. According to available statistics and report by 

UNDP, in the last three decades more than 400,000 tons of oil has spilled into the creeks, 

waterways, and soils of the Niger Delta and over 6800 spills were on record between 1976 

and 2001 (Amnesty International, 2009). About 70 percent of the 400,000 tons of the spilled 

oil has not been recovered (UNDP, 2006). The vast majority of the spills are a consequence 

of aging facilities and human errors (Friends of the Earth Netherlands, 2008). 

The major environmental challenges facing the Niger Delta are as a result of oil spillage, gas 

flaring and deforestation. The frequent occurrence of spillage and environmental degradation 

has strong agitations and significant tension between the transnational E&P corporations and 

their host Niger Delta communities. Since the late 1980’s up until the late 1990’s much was 

not done as per environmental control of E&P as recent studies are not different. Some of the 

identified oil spillage sources include: pipeline leakage and rupturing, accidental discharges 

(tank accident), discharges from refineries, well blowout, and pipe corrosion, wash off from 

tanks, improper cementing, vessel discharge in sea and coastal regions, sabotage, valve 

leakages from oil installations, vandalization of pipeline and oil facilities, improper reservoir 

management, ageing facilities and negligence. Between 1976 and 1997, there have been 5334 

reported cases of crude oil spillages releasing about 2.8 million barrels of oil into the land, 

mangroves, waterways, estuaries and coastal region of Nigeria (Dublin-Green et al., 1998). It 
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is pertinent that most of these oil spill incidents reported in Nigeria occur in the mangrove 

swamp forest of the Niger Delta and majority of the oil spillage are considered minor and 

were never reported (Nenibarini, 2004). Some of the recorded oil spillages in the Niger Delta 

include: Bomu-II blow out, 1970; Forcados terminal spillage, 1980; Funiwa-5 oil well 

blowout, 1980; Oyakana pipeline spillage, 1980; Okoma pipeline spillage, 1985; Oshika 

pipeline, 1993, the Goi Trans Niger pipeline oil spill, 2004 (Nenibarini, 2004) and Batan 

pipeline spill, 2002 (Amnesty International, 2008). With the invasion of oil spillage in the 

inland and onshore agriculture becomes difficult for the host communities who are renowned 

in their peasant and subsistence farming. The people are now overwhelmed by hunger and 

starvation, and gather their strength in violence and militancy. Similarly, the people of Niger 

delta are also renowned in fishing but that has reduced drastically as a result of oil spillage in 

their waters and fishing zones killing and endangering most aquatic lives. Oil spills on the 

water surface forms a layer which prevents oxygen from dissolving in water and thereby 

suffocating the living organisms (plant and animals) therein.  

In addition, on the 24th of June 2001, there was a massive oil spill from a Shell’s pipeline in 

Ogbodo community and it took 18 days before shell was able to fix the pipe (Turner, 2001). 

This rupture resulted in letting several thousand tones of oil to make their way into the 

surrounding waterways distorting the natural ecosystem and other economic activities. 

It is pertinent and not a surprise that Shell admits it still has a lot of ageing oil facilities in 

Nigeria; a review from Shell’s 2006 sustainability report. The managing director of Shell 

Petroleum Development Company (SPDC) Basil Omiyi stated “…Shell has a substantial 

backlog of asset integrity work to reduce spills and flaring” (Shell, 2006). One thing is the 

admittance of ageing facilities by SPDC and another thing is getting rid of them as at when 

due. The government and these actors should wake up to their responsibilities and save the 

common people from the menace of E&P activities.  

The photos below depict a few examples of oil spillage in the Niger Delta by the E&P 

companies. 
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Source: http://www.waado.org/environment/OilFires_2000/ElumeRiverFire/FireImages.html 

 

 
Shell’s oil spill in Ogoni land, Niger Delta (Omokaro, 2006) 

Figure 12: Niger Delta oil spillage 

Photo 4 Photo 3 

Photo 2 Photo 1 

Photo 5 Photo 6 

http://www.waado.org/environment/OilFires_2000/ElumeRiverFire/FireImages.html�
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The above photos show a little of Shell’s oil spills in the Niger Delta region in Nigeria, West 

Africa. Sequel to the oil spills in the region bush burning and death of the aquatic lives are 

more often and pronounced than ever compared to other places around the world where there 

are exploration and production of petroleum resources. As a matter of concern, Shell as the 

biggest actor along side other E&P companies in the region could operate at zero-spill and 

keep the environment healthy. Most of the facilities on ground the Niger Delta are either 

obsolete and/or ageing (Friends of the Earth Netherlands, 2008). Most of the pipes have been 

operating at full capacity for over half a century and these pipes ought not to be in usage or in 

commercial applications, yet they are the order of the day in some pipelines in Nigeria. 

Further, every valve no matter how sophisticated has a shelve life and a commercial life span 

under full efficiency. Most of the valves on the wellhead facilities and oil installations are 

either old or operate above the installed capacity (Friends of the Earth Netherlands, 2008). 

When a flow through an orifice sandwiched with a valve is operated above its installed 

capacity leakage occurs and something could lead to rupture and explosion. For the record, 

‘Quality is very cheap however, ignorance is quite expensive’. Acquiring all health and 

environmental related certifications will not help the environment and will not bring peace 

and development to the people of Niger Delta, rather doing what the certification says 

alongside other related national and international legislations will go along way to instilling 

peace and sustainable development in the Niger Delta of Nigeria. 

3.1.2 Pipeline Explosion 
Explosions due to pipeline rupture have resulted in so many accounted and unaccounted 

deaths in Niger Delta and Nigeria as a nation while engendering agitations and restiveness. 

Rupture (sudden burst) happens as a result of dilapidated facilities or infrastructures, or 

equipment failure. When the pipes are aged and have outlived the commercial life of their 

installations, they ought to be overhauled and replaced accordingly. When this is not done, 

the host communities and surrounding nature are endangered with the consequences.  

In Lagos May 13, 2006 a pipeline explosion roasted over 200 people. A similar occurrence 

happened in 2008 roasting over 40 people as reported by CNN. 

There have been several reports about explosions all over the South-Southern and South-

Eastern part of Nigeria with comprises majorly of the Niger delta in the recent decades. In 

these incidences school children and residential occupants have always been victimized. 

Besides the fact that ruptured and aged pipelines contributes immensely to the total number 

of explosion in Nigeria, sabotage can not be ruled out. These youth indulging in sabotage are 
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not empowered but neglected by the state. These tapping activities are only possible where 

the resources are misappropriated and not well-managed. How can one explain the fact that 

Nigeria is the 8th in OPEC yet it imports petroleum products and sells back to its citizens at a 

very exorbitant pump prices? This case is similar to some emerging economies including 

Mexico. Despite Mexico’s status as one of the world’s largest crude oil exporters, she is a net 

importer of refined petroleum products totaling about  550,000 bbl/d of refined petroleum 

products, while exporting 192,000 bbl/d in 2008 (EIA, 2009). Over 60 % of product imports 

are gasoline. 

Despite the fact that Nigeria is Africa's largest oil producer and the fourth largest exporter of 

oil to the United States (Anakwe, 2010), corruption and poor infrastructures create frequent 

fuel shortages, and high pump prices across the country (National Gegraphic News, 2006). 

People are tempted to sabotage the installations by involving vandalism and tapping; since 

gallons of petrol sold on the black market can fetch high revenues as a result high prices 

(National Gegraphic News, 2006). 

The issue of pipeline explosion in Nigeria is as a result of ageing facilities and negligence of 

the actors (E&P companies and the authorities) to carry out necessary and proper overhauling 

activities in the existing infrastructures (Friends of the Earth Netherlands, 2008). In addition, 

vandalism and sabotage are other activities that lead to explosion in the Niger Delta (Shell, 

2005). 

Further, a damaged oil pipeline gushing fuel exploded in southern Nigeria, killing more than 

250 people (Johnson, 2000). Many of the dead were schoolchildren, whose uniforms could be 

recognized on some of their charred remains as the news reported and sited in Johnson 

(2000). The explosion took place near the village of Adeje with a population density of about 

5,000, not far from the port city of Warri in the oil-rich Niger Delta. Despite its proximity to 

a city, it took 24 hours for fire the crews to arrive at the blazing scene. Fire fighters had to 

extinguish a further smaller blaze at the same spot after 48 hours (Johnson, 2000). Others as 

documented in The Nation (2008) include: a petroleum pipeline exploded killing about 1200 

villagers, some of whom were scavenging petrol at Jesse in the Niger Delta in October 17, 

1998; another pipeline explosion near the town of Jesse killed about 250 villagers in July 10, 

2000; Over 100 villagers died when a ruptured pipeline exploded in Warri in July 16, 2000;  

A leaking pipeline caught fire near the fishing village of Ebute near Lagos, killing over  60 

people in November 30, 2000; A sabotaged pipeline exploded and killed 125 villagers 

near Umuahia, Abia State in June 19, 2003;  Another sabotaged pipeline exploded and killed 

many people in Lagos State in September 17, 2004;  An oil pipeline tapped  by vandals 

http://en.wikipedia.org/wiki/1998_Jesse_pipeline_explosion�
http://en.wikipedia.org/wiki/Niger_Delta�
http://en.wikipedia.org/wiki/Warri�
http://en.wikipedia.org/w/index.php?title=Ebute&action=edit&redlink=1�
http://en.wikipedia.org/wiki/Lagos�
http://en.wikipedia.org/wiki/Umuahia�
http://en.wikipedia.org/wiki/Abia_State�
http://en.wikipedia.org/wiki/Lagos_State�
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exploded and killed 150 people at the Atlas Creek Island in Lagos State in May 12, 2006; and 

a vandalized oil pipeline exploded in Lagos killing up to 500 people in December 26, 2006 

(The Nation, 2008). 

 

 

Explosions at Abule Egba, district of Lagos, Nigeria 26 December, 2006 

Source: http://news.nationalgeographic.com/news/2006/12/061226-oil-explosion.html 
Source: http://www.globalpost.com/dispatch/nigeria/090521/nigerias-oil-curse?page=0,0 

 
 

 

Pipeline explosion took place in Lagos, Nigeria on May 15, 2008. 
 

Source: http://www.nowpublic.com/world/oil-pipeline-explosion-lagos-nigeria 
See Video at: http://www.globalpost.com/dispatch/nigeria/090521/nigerias-oil-curse?page=0,0 

 
Figure 13: Pipeline Explosions 

 

 

http://en.wikipedia.org/wiki/2006_Atlas_Creek_pipeline_explosion�
http://en.wikipedia.org/wiki/2006_Abule_Egba_pipeline_explosion�
http://news.nationalgeographic.com/news/2006/12/061226-oil-explosion.html�
http://www.globalpost.com/dispatch/nigeria/090521/nigerias-oil-curse?page=0,0�
http://www.nowpublic.com/world/oil-pipeline-explosion-lagos-nigeria�
http://www.globalpost.com/dispatch/nigeria/090521/nigerias-oil-curse?page=0,0�


Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

26 

 

3.1.3 Gas Flaring and Global Warming 
Gas flaring is the controlled disposal of surplus (unwanted) combustible natural gas in the 

course of petroleum production by igniting it in the atmosphere (OGP, 2000). Natural gas is a 

byproduct of petroleum drilling and production and flaring is a widely used method to get rid 

of it where there are no infrastructures to capture and utilize the gas for further and/or other 

applications. It is the easiest but unhealthy way to get rid of unwanted gas in petroleum 

production. Flaring natural gas from oil fields as a by-product of crude oil production is a 

common sight that dominates the skyline in the Niger Delta (Idris, 2007). Gas flaring is the 

most visible environmental impact of oil and gas exploration and production in Niger Delta 

alongside oil spillage. Flaring constitutes noise, toxic gases, soot, excessive heat and radiant 

energy, CO2 that causes global warming, and methane another green house gas that causes 

ozone depletion. 
Gas flaring is a major contributor to the stock of green house gases in the atmosphere thus 

adding to the climate change chaos and disaster. Power generation by coal in South Africa 

and gas flaring in the Nigeria’s Niger Delta are by far the main sources of CO2 emissions in 

Sub-Saharan Africa (Environmental Rights Action/Friends of the Earth Nigeria, 2008). Gas 

flaring associated with oil and gas production in the Niger Delta is very unfriendly to natural 

environment, humans and biodiversity and contains over 250 toxins (Nenibarini, 2004). Some 

of the visible effects of gas flaring in the Niger Delta include: extreme harsh weather 

conditions; loss of biodiversity, less yield in agriculture leading to hunger and starvation in 

the region; acidic rain as a result of the dissolution of Sulphur and Nitrogen Oxide; skin 

cancer and other health related diseases. For host and neighboring communities flaring may 

have serious health impacts in the form of respiratory illnesses, asthma, blood disorders, 

cancer, painful breathing and chronic bronchitis, among others (Environmental Rights 

Action/Friends of the Earth Nigeria, 2008) . People no longer sleep in their homes as there 

are no differences between day and night. The indoor climate is unhealthy for humans to 

flourish as the air quality is nearly suffocating with a deteriorating state. 

Despite the efforts made by the Federal Government of Nigeria to end this madness of gas 

flaring in the recent decades, yet not much has been done. It has been deadline upon deadline, 

yet the actors (Federal Government and the E&P companies) keep apportioning blames to 

each other.  Shell stated that they had effectively ended continuous flaring everywhere 

outside Nigeria (Shell, 2009). The big question is: why is Nigeria not inclusive?  
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Begging for their right a local community in Delta state of Nigeria took Shell to court and 

this was the ruling as documented by the Environmental Rights Action and Friends of the 

Earth, 2008: 

“Delivering a judgment brought against Shell by the Iwhrekan Community of 
Delta State, on the company’s continued flaring in the community, a Federal 
High court sitting in Benin and presided over by Justice V. C Nwokorie, had 
on November 14th 2005 ordered the oil multinational to stop gas flaring in 
Iwhrekan, saying it violates the people’s fundamental right to life and dignity 
of human person. The judge ruled that gas flaring is a "gross violation" of the 
constitutionally-guaranteed rights to life and dignity, which include the right 
to a "clean poison-free, pollution-free healthy environment””.  
 

In response to national and international pressures the federal government of Nigeria gave 

another deadline to stop gas flaring as January 1, 2008; but interestingly nothing was done as 

usual. Nigeria has the highest amount of gas flares across the globe alongside Russia (NGDC, 

2010; World Bank, 2007). It is documented that about 2.5 billion cubic feet of gas associated 

with crude oil is wasted in flare everyday (Osuoka, 2005). These wasted resources could as 

well be used to generate electricity for the host communities and their environs engendering 

industrial symbiosis or better still re-injected into the subsurface reservoirs for future use. It is 

interesting to note that gas flaring became illegal since 1984 in Nigeria following the section 

3 of the Associated Gas Reinjection Act, 1979 (Osuoka, 2005). According to satellite 

research, worldwide 168 billion cubic meters of natural gas is flared yearly. Nigeria 

accounted for 23 billion cubic meters, biggest after Russia. About 13 per cent of global 

flaring originates from Nigeria (Friends of the Earth Nigeria, 2008).  

It is also interesting to note these multinational E&P companies operating in Nigeria for 

example Shell has its origin in The Netherlands and the UK do not have record of malicious 

gas flare in those countries. Appendix 4 shows the related amount of gas flares by countries. 

It shows that The Netherlands has about 0.0003192 Billion Cubic Meters (BCM) and UK has 

1.2 BCM as at 2008; whereas Nigeria recorded about 15 BCM second to Russia with 40 

BCM in the list. If these transnational E&P corporations can maintain gas flaring as low as 

documented in their originating countries, why is the case different with their operations in 

Nigeria? Besides the environmental and social impacts of gas flaring in Nigeria, huge amount 

of revenue has been wasted over the past decades. Nigeria has lost about 150 billion dollars 

to gas flaring from 1970 to 2006 (Omokaro, 2006). This gas flaring must stop in order to 

minimize green house gas emissions, CO2 emission, health related diseases and maximize 

revenue. Flared natural gas can be re-injected for pressure control, or an alternate use can be 

found and flaring should be restricted to emergency use only (Reis, 1996). The alternate use 
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of flared natural gas includes: electricity production and dry ice for export. The gas re-

injection scheme should be revisited and lunched according to the gas reinjection act of 1979. 

This will not only save the non-renewable natural gas but will reduce both social and 

environmental impacts associated with gas flaring while generating income from both 

domestic and foreign exchange earnings.  

The picture below shows a satellite imagery of gas flares in the Niger Delta  

 
Figure 14: Satellite imagery showing gas flaring in Nigeria 

Composite satellite images showing the reduction in gas flaring in Nigeria over 14 years, the 
year 2006 is in red, 2000 is in green and 1992 is in blue (Omokaro, 2006 ; World Bank, 2007) 

In as much as this says ‘the reduction’ of gas flare in Nigeria, it is still the second largest 

being flared in recent times (World Bank, 2007). Shell is the highest gas-flarer in the Niger 

Delta (World Bank, 2007; Friends of the Earth, 2004).  

The picture below shows the network of Shell’s oil and gas facilities in the Niger Delta. 

 
Figure 15: Shell’s pipelines and oil installations 

Adapted from Shell’s 2004 sustainability report (Shell, 2005) 
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The government and the multinational E&P companies should have a consensus and set up 

modalities to stop flaring or at least reduced it to a minimal environmental friendly state. Gas 

re-injection technology, gas liquefying technology, dry ice technology, and electricity 

production are amongst the alternatives that could be used to substitute gas flaring in the 

Niger Delta.  

Agip-Nigeria Gas Flare at Ebocha and Shell flares in the Niger Delta 

NAOC gas flare (Quist-Arcton, 2007)                         Shell Flow Station (Wilson, 2005)

AGIP-Nigeria gas flare in the Niger delta (Brulliard, 2009)

 
Shell flow station in Nigeria (Osuoka, 2005)                 Offshore gas flaring (Devold, 2006) 

Figure 16: Gas flaring 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

30 

 

According to news and broadcast documented by World Bank in August 19, 2007 following 

the satellite imagery of global flares: 

Nigeria, which for years was the No.1 flarer, has been gradually reducing its 
output with the help of the GGFR. The partnership helped put together that 
West African country’s Kwale flaring reduction project – the first and biggest 
from Africa to be registered under the Kyoto Protocol’s Clean Development 
Mechanism. That means the project can earn carbon-reduction credits that 
lower the cost of flare reduction, and thus encourage petroleum-producing 
countries and their energy-company partners to invest in the infrastructure 
needed to stop flaring (World Bank, 2007). 

Despite the help and pressure by Global Gas Flaring Reduction (GGFR) partnership Nigeria 

still tops the list of highest gas flaring countries. 

The chemistry of flaring: Exothermic Reaction of Natural Gas. 
CH4 + 2O2  CO2 + 2H20 + ∆E + particles 
During gas flaring, every molecule of the combustible gas for instant methane (CH4) has 

sufficient amount of oxygen (O2) to undergo complete combustion producing equal amount 

of carbon (IV) oxide (CO2), water vapor (H20) and given off a tremendous amount of energy 

in the form of heat (∆E) alongside ashy particles. The CO2 produced goes in the atmosphere 

causing climatic chaos which includes: global warming and other related impacts. Gas flaring 

is also associated with other particles and methane is a green house gas; those not caught up 

by flaring affect the ozone layer causing its depletion. Natural gas can be captured, used for 

electricity and heat production, liquefied and exported or re-injected into the ground to boost 

pressure for petroleum production.  

Click on the play buttons watch a flash movie documented by CNN on gas flaring in Nigeria 

Video 1: Gas Flaring in Nigeria 

http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php�
http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php�
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3.1.4 Acidic Rain 
Acid rain looks, feels, and tastes just like clean rain (EPA, 2009). Oil and gas exploration is 

associated with sulphur and other harmful elements and agents of acidic rain. During gas 

flaring these elements combine chemically producing acidic substances that go into the 

atmosphere and biosphere causing harm to the environment and imbalance in the ecosystem. 

The sulphur content in oil production reacts in oxygen exothermically producing various 

sulphur oxides (SOx) especially sulphur (IV) oxide (SO2). When rain falls the SO2 goes into a 

chemical reaction (dissolves) with hydrogen producing trioxosulphate (IV) (H2SO3) an acidic 

compound that is potentially corrosive. Further reaction of trioxosulphate (IV) yields 

tetraoxosulphate (VI) (H2SO4) acid which is more vulnerable and catastrophic than the 

former intermediate product. When these compounds are accompanied by rain water unto the 

roofs, they cause corrosion of roofing sheet (zinc and aluminum) in the Niger Delta. These 

agents also increase the oxidation rate of copper and bronze materials (Reisener et al., 2005). 

When these compounds fall on the soil and crops, the soil becomes acidic and crops wilt 

causing low agricultural yield leading to hunger and starvation in the Niger Delta. Besides, 

the effects of the corrosive nature of acidic rain on oil installations and pipelines can not be 

over emphasized. It results in short life span of production equipments leading to leakages, 

rupture and other forms of equipment failure. Below is chemical reaction leading to acidic 

rain: 

S + O2  SO2 + (H2O)  H2SO3 + (1/2O2)  H2SO4  

Other agents of acidic rain include Nitrogen Oxides (NOx) which reaction yields HNOx 

another corrosive compound capable of wilting and corrosion. The equation for the reaction 

is given below: 

1/2N2 + O2  NO2 + (1/2H2O)  HNO3 

NO2 and HNO3 are both acidic in composition and have similar effects on the environment as 

SO2, H2SO3 and H2SO4. All this acidic components accompanied by rainfall could be history 

if zero flare is achieved in the Niger delta. To cap it all, these substances have the capability 

of itches, skin burn, and other allergies. Besides, it could lead to skin cancer and other health 

related problems in an extreme case (EPA, 2009). Below are pictures showing the formation 

and effect of acidic rain: 
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    (Department of Environmental Protection, 2005)                       (Internetgeography, 2009) 
 

Figure 17: Acidic Rain Formation 

 

3.1.5 Water Pollution 
Water is considered polluted when it is altered in composition or condition directly or 

indirectly as a result of activities of man so that it becomes less suitable for some or all of the 

uses for which it would be suitable in its natural state (Helmer, 1975). Any undesirable 

change in the natural characteristics of any state of matter is, therefore, pollution or damage 

(Adenuga A. O. et al., 2002). When water is polluted it does not only affect humans but also 

plants and animal; it in fact distorts the natural ecosystem causing huge impact on the 

environment. As a result of oil spillage and other related impacts the E&P companies are the 

major water polluters in the Niger Delta. The upstream and downstream activities of these 

companies which include: offshore drilling and completion, development and production, 

tank wash, effluent discharge, refining and transportation. Each of the aforementioned 

activities generates enormous amount of waste and in most cases ends up in waterways. Oil 

spillage and drilling fluid are the most visible water pollutants in the Niger Delta region as oil 

and water are immiscible. Old oil facilities and installations such as pipes rupture and leak oil 

into the surrounding environment. These leakages and spills from pipes and valves end up 

polluting the waters and waterways, making them unfit for consumption, agriculture and 

other applications. 

The after-effect of oil and gas on water could be classified as externality. When something or 

someone is affected negatively directly or indirectly by the activities of another without 

proper agreement, knowledge and consent is termed externality. It has, however, been shown 
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in the economic literature that government failure could also promote social and 

environmental externalities (Adenuga A. O. et al., 2002). When there are no proper 

legislations and checks the externalities of oil and gas production increase. This is because 

government failure could be manifested in the implementation of inappropriate policies, poor 

policy construct, ignorance of the effects of policies, and incomplete information to mention 

but a few (Iyoha, 2000). Water pollution does not only cause health diseases and lose of 

biodiversity but also has social impact on the local host communities. Since the government 

and the E&P companies have not been able to maximize their positions to remedy the 

situation, the youth will not sit and watch as they said. The result of this nonchalant attitude 

of the oil producers and their highest joint venture, the government, have led to frequent 

agitations by irate youths, unending chaos, rift or anarchy, which is being witnessed over the 

years in the Niger Delta area (Adenuga A. O. et al., 2002).  This restiveness will be history if 

the government and the polluting actors will stand up to their responsibilities and incorporate 

sound Corporate Social Responsibilities (CSR) while treating the environment in a sound 

way. This time the CSR will not be ‘business as usual’ but getting involved with people at the 

grassroots and doing what needs to be done. The result of the actions taken by organizations 

(E&P companies) in order to improve their impact on society is what is understood by 

Corporate Social Performance (CSP) (Preston, 1988; Clarkson, 1995). 

The pictures below show the effect of oil spillage on water. 
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Source: http://www.pollutionissues.com/Ec-Fi/Fish-Kills.html 

Figure 18: Water pollution 
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3.1.6 Air Pollution 

Pollution is the introduction  by man in the environment of substances or energy liable to 

cause hazards to human health, harm to living resources and ecological systems, damage to 

structure or amenity, or interference with legitimate use of the environment (Holdgate, 1979). 

Similarly, according to the European Union 1996 Council Directive on Integrated Pollution 

Prevention and Control (IPPC), pollution 

“…shall mean the direct or indirect introductions a result of human activity, 
of substances, vibration, heat or noise into the air, water or land which may 
be harmful to human health or the quality of the environment, result in 
damage to the material property, or impair or interfere with amenities and 
other legitimate uses of the environment” (European Commission, 1996) 

Summarizing these two definitions in relation to air pollution means the direct or indirect 

introduction of harmful substances into the atmosphere and the surrounding air which make it 

unhealthy for living organisms to consume.  

The activities of the E&P companies in the Niger Delta introduce various pollutants into the 

environment causing air pollution. Theses pollutants include: chemicals, gases, smoke from 

flaring, Nitrogen Oxides, sulphur (IV) oxide, particles, rock cuttings, dust drilling wastes and 

associated wastes (API, 2000; E&PForum/UNEP, 1997). The impact of air pollutants on 

humans and animals includes suffocation, irritation and damage to respiratory systems (Reis, 

1996). Sulphur (IV) Oxide concentrations on the order of 1ppm can cause constriction of 

airways in the respiratory tracts of humans (Seinfeld, 1986). Air pollution in The Niger Delta 

will reduce if flaring reduces. Meanwhile flaring will reduce with the application of gas re-

injection technology and/or channel the waste natural gas into other useful application as the 

gas flaring section of this dissertation proposes. 

Besides, there are escaped pollutants that are hardly seen or invisible yet people go about 

inhaling and living on them. These invisible substances include: gases, fine particles and 

volatile compound from leaking valve and fittings (Reis, 1996). 

Below is a photo gallery showing some air pollution scenes in the Niger Delta. 
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Source: http://www.ageofstupid.net/image/tid/297 

Figure 19: Air pollution 
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3.1.7 Soil Pollution 
According to Federal Environmental Protection Agency Act, pollution  

“…means man-made or man-aided alteration of chemical, physical or 
biological quality of the environment to the extent that is detrimental to that 
environment or beyond acceptable limits and "pollutant" shall be construed 
accordingly’’  (FEPA, 1988). 

Soil pollution is the direct or indirect introduction of any substances (pollutants) unto the soil 

to cause imbalance to nature and to make it unfit for its intended use. Several activities in the 

E&P sector generate different kinds of waste and contaminants that are detrimental to land 

use according to Nigerian Land Use Act, 1978. These pollutants include: oil spills, drilling 

fluids, cementing wastes, domestic waste and associated wastes. It is clear that there is 

always going to be wastes associated with E&P operations, minimizing these wastes is the 

problem, modalities should be put in place by the actors to reduce waste to a minimal level 

while operating in environmentally-sound manner. Applying the waste management 

hierarchy can be a staring point. The E&P companies should also strengthen up the 

remediation processes and respond to clean-up calls. Remediation or restoration is the 

process of bringing back a polluted site or impacted area to its original state or even better as 

documented in the ‘Decommissioning & Site Restoration’ segment of this dissertation. Shell 

in its 2004 sustainability report stated that out of the 915 site requiring restoration, 542 sites 

were restored and 373 are yet to receive remediation in the Niger Delta (Shell, 2005:17). This 

is an indication that a lot still has to be done to restore accessed sites in the area. These 

contaminated lands are not good for anything; not for agriculture, grazing or otherwise. It is 

recommended for the E&P companies to have modalities in motion from the design phase of 

the projects for decommissioning and site restoration. That is plan for site restoration from 

the beginning and by so doing it becomes a part of the on going project which must be 

executed and not left for a future date. Below is a photo of an area polluted by oil. 

 
Figure 20: Soil pollution 

Source: http://www.ageofstupid.net/image/polution_2 

http://www.ageofstupid.net/image/polution_2�
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3.1.8 Bush Burning and Deforestation 
Deforestation is the conversion of forest to another land use or the long-term falling of trees 

in an area for divers intended usage. Deforestation implies the long-term or permanent loss of 

forest cover and its transformation into another land use (Global Deforestation, 2010). 

Deforestation is the direct or indirect clearance of naturally occurring forests or trees within a 

forested area by the activities of man without afforestation or reforestation. Over the years 

deforestation happens as result of population growth, industrialization, lumbering, and the 

need for fuel amongst others in several nations across the world (Rcfa-cfan.org, 2008). 

In the Niger Delta the issue is skewed to the activities of E&P operations involving pipelines, 

drilling, development and production. In addition, some of the oil spillages end in fire 

disasters bringing down a wide range of forest. Ruptured or corroded pipes explode in 

occasions setting the environment on fire which always results in deforestation. The after 

effect of bush burning and deforestation includes global warming. These forest help sequester 

CO2 and reduce its effect in the atmosphere (Global Deforestation, 2010). The exposure of 

land as a result of deforestation and bush burning make the area prone to hazards which 

include: flooding, excessive erosion, and loss of biodiversity. Studies reveal that the rate 

of deforestation of the natural freshwater swamp forest in Nigeria has led to situation 

whereby the rich ecosystem is threatened by devastating erosion, floodwaters and rising air 

temperatures (Omokhua & Koyejo, 2008). This has resulted to low agricultural yield due to 

the washing away of the top nutrients of the soil; home and people displaced; and of course 

excessive heat and global warming. 

Hence it is recommended and imperative that the E&P companies should incorporate 

reforestation in their plan for decommissioning and restoration. This will not only regenerate 

trees and forests but will also restore balance in the natural ecosystem while sequestering 

CO2. The photos below show the shot of where oil was first drilled in Nigeria by Shell in 

1956 at Oloibiri, Niger Delta and some examples of deforestation. 
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Source: http://www.ageofstupid.net/image/oloibiri_well 

Figure 21: Oloibiri Well 

 

 

Figure 22: Deforestation & Bush burning 
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3.1.9 Militancy 
Militancy is the aggressive action taken by persons or group of persons to support a political 

or social cause.  Militancy in the Niger Delta was partly conceived in the middle of the 

Nigerian political nightmare and rivalry and partly as means of bringing the government and 

oil companies to the negotiation table. In the quest for power and winning elections, the 

nation’s political juggernauts organize and equip these youths with assault riffles and 

ammunitions as instruments to crush any form of opposition, to highjack and rig elections. 

This nightmare and conception was pronounced during the 1999 election. But then, at dawn 

when the elections were over the nation was not aware of the monster she had created. The 

arms were never taken from these political thugs. Socialized and politicized into violence, the 

armed youths can hardly withdraw from acts of lawlessness long after the elections are over 

(Dafinone, 2008). As a result, with the slightest power tussle between and amongst the local 

politicians and conflict entrepreneurs, the youths are mobilized by the local powerful elites 

for action, causing mayhem (Dafinone, 2008). Today, the same political thugs are creating 

chaos and hunting the nation in the disguise of militancy. The most powerful, influential and 

pronounced is the Movement for the Emancipation of the Niger Delta people (MEND). It is 

not a surprise to figure out that some elite Nigerians are still the patrons of these militants or 

groups for one self interest or the other.  This was affirmed in an exclusive interview with the 

former Minister of Information, Chief Edwin Clark who happens to hail from the region; he 

says these youths are not supposed to be addressed as militants rather they should be seen as 

freedom fighters (Fabiyi, 2010). A generation of restive-youth, deep political frustrations 

among oil producing communities and pre-electoral thuggery all combine to prosper in the 

rich soil of political marginalization (Douglas et al., 2004). Some of the riffles and rocket 

launchers retrieved from the militants as a result of the on-going amnesty deal between the 

Federal Government and the militants show that these weapons are made in the US, Russia 

and other parts of Europe and smuggled into the Niger Delta from warring African countries 

(Willington, 2007).  

The Niger Delta region is very rich and contributes about 90% of Nigeria’s foreign exchange 

earnings and 50% of her GDP yet impoverished as a result of political marginalization and 

improper resource control measures (Obi et al., 2006). Since these youths are not empowered 

and have sophisticated weapons so they resort to restiveness and violence. This leads to the 

destruction of oil and gas installations (sabotage) and the adoption of foreign oil workers in 

the region (Obi et al., 2006; Baldauf, 2009).  

According to the United Nations Development Program (UNDP),  
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“the Niger Delta region is suffering from administrative neglect, crumbling 
social infrastructures and services, high unemployment, social deprivation, 
abject poverty, filth and squalor, and endemic conflicts” (Amnesty 
International, 2009). 

The communities where oil and gas are produced are characterized by squalor, neglect, abject 

poverty and absence of basic amenities such as clean water, hospitals, good roads, schools, 

etc. The people of the Niger Delta are aggrieved that proceeds of the petroleum resources are 

not being used to develop the people on whose land the mineral are produced, and who suffer 

degradation caused by oil and gas E&P activities (Enemaku, 2006). Militancy in the oil-rich 

Niger Delta claims to redress the issue of environmental degradations and resource control 

since the Federal Government fails to live up to its responsibilities. However, in the recent 

past some Niger Delta intellectual protests have been largely peaceful and nonviolent, such as 

those of the Ogoni-speaking people, led by the late Nigerian writer and activist Ken Saro-

Wiwa. Royal Dutch Shell Oil Company recently agreed to a $15.5 million out-of-court 

settlement with the families of Mr. Saro-Wiwa and others who were executed by the Nigerian 

government in 1995 for supposed treasonous activity (Baldauf, 2009). 

The Niger Delta militant groups are on the warpath with the Federal Government and the 

E&P companies in the region which has resulted to numerous amounts of bloodsheds which 

include killing of national security personnel, innocent civilians, the militants and animals. In 

the months of January and February 2005, over twenty four Nigerian military men were 

killed by the militants illegally operating in the waterways and creeks of Niger Delta while 

property worth several millions of dollars were destroyed as reported by The Punch online on 

April 20, 2006 and cited in O. S Enemaku (2006). There have been series of kidnapping and 

adoption of foreign Oil workers by this armed militia. Life and property are not safe, leading 

to the violation of human right act in the region and a threat to national security. The big 

question is how are these arms bought? Where do these unemployed youths have so much 

power and money to smuggle sophisticated weapons? No doubt some elite Nigerians are in 

one way or the other giving some kind of support to these frustrated able-bodied youths. 

These patrons should be uncovered and brought to book while empowering the youths 

through education, vocational training, and employment. The photos below show some 

militants in action aboard the Niger Delta creeks and waterways; 

Niger Delta militants with adopted foreign oil company workers in Nigeria 
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Source: http://www.nairaland.com/nigeria/topic-7959.0.html 

Figure 23: Niger Delta Militants in action 
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3.1.10  Lose of Biodiversity 
Biodiversity is the variety of plant and animal life in a habitat or in the world to be universal. 

It is the variation among living organisms, which encompasses species diversity (the number 

of different species), genetic diversity (genetic variety within species) and ecosystem 

diversity (the variety of interactions among living things in natural communities) (Okiwelu 

and Anyanwu, 2003). As a result of pollution and other effects of the E&P activities 

biodiversity in the Niger Delta is endangered and threatened. Oil spills and waste dumping 

damage soil fertility and agricultural productivity. It also kills fish, their food sources, 

destroys fish larvae, and damages the ability of fish and other marine life to reproduce 

(Amnesty International, 2009). Studies and estimates show that in Nigeria there are more 

than 4600 plants species of which about 205 are endemic (not found elsewhere). Of these, 

about 484 plants in 112 families are threatened with extinction alongside many animals and 

birds (Salau, 1993). According to another estimate by World Resources Institute (WRI), 25 

out of 274 mammals, 10 out of 831 birds, and 2 out of 114 reptiles known to exist in Nigeria 

are endangered (WRI, 1992).  The importance of biodiversity cannot be overemphasized 

which includes: tourism, food, food supplements, pest control, medical applications, drugs 

and to maintain ecological succession and balance in the natural ecosystem (Nenibarini, 

2004).  

However, the Niger Delta could be protected from lose of biodiversity if the activities of oil 

and gas E&P are well-control, contained, and carried out in environmentally friendly manner. 

Advanced seismology, advanced drilling and completion technologies, advanced oil and gas 

exploration and exploration technologies, and proper decommissioning and remediation 

operations amongst others will go along way to enhancing the achievement of this objective. 

 
3.1.11  Communal and Ethnic Conflicts 
As the names imply, communal and ethnic conflicts are the lack of agreement amongst 

people of the same community and ethnicity respectively. Whereas inter communal and inter 

ethnic conflicts refer to the lack of agreement amongst people of the different communities 

and different ethnicities respectively. It is pertinent to note that social crises and restiveness 

in the Niger Delta are as a result land ownership, resource ownership and mineral right 

ownership structures in the oil and gas producing zones. Communities and ethnic groups seek 

for resource control over oil and gas production and to claim ownership of the lands where oil 

is produced or has potentials of discovery. In this struggle for land lordship people step on 
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toes causing conflicts and restiveness in the Niger Delta. The land ownership tussle is well 

pronounced in Nigeria because of lack of infrastructural development and resource control 

policies. The Niger Delta is amongst the 10 most important wetland and coastal marine 

ecosystems on earth and home to some 31 million people (Amnesty International, 2009). 

There are over 250 spoken dialects and 40 ethnic groups in the Niger Delta with about 31 

million people of different believes and cultural diversities (CRS, 2008). This is enough 

reason to go into crisis in the event of any kind of dispute. For instance, the conflict between 

the Kalabari People (Soku) and the Oluasiri people (Nembe) was as a result of the decision to 

name the Shell’s gas project, “Soku Gas Plant”; the Nembe community raised dusts in 

agitation and it spread over a wide range of other  neighboring communities and ethnicities in 

diversity causing chaos and restiveness (Ayodele-akaakar, 2001). Similarly, in October 1999, 

there was a massacre in the Niger Delta amongst the Eleme, Ogu and Okrika Communities 

over the benefits accruing from being the base of the Port Harcourt Refinery (a subsidiary of 

NNPC) at Alesa-Eleme; the deadly incidence is still fresh with heavy scars in memories of 

the survivors. The Federal Government should bring infrastructural development and proper 

resource control measures that will benefit the ordinary people of the Niger Delta and stop 

investing without vision in ransoms and amnesty deal with the Militants. Settlements and 

ransoms will be short-lived but infrastructures, infrastructural development and education 

will be remembered for a long time. 

3.1.12  Human Rights Violations 
Human rights violation is the abuse of fundamental and social rights of the people. 

Environmental pollution and degradation caused by the oil sector have resulted in violations 

of the rights to live, health and a healthy environment, and the right to the basic necessities of 

life (including the right to food and water) (Amnesty International, 2009). The oil-rich Niger 

Delta which accounts for about 90% of Nigeria’s foreign exchange earnings and about 50% 

of its GDP is still impoverished with over 70% of its indigenes living in hunger and 

starvation (Obi et al., 2006). Any protest from the communities of Niger Delta is seen as 

treason and a threat to national security. People are slaughtered like animals by the actions of 

the security forces trying to protect the so-called oil installations while indulging in some 

other social injustices. The leader and pioneer of the peaceful and intellectual resistance of 

environmental degradation and a human right activist, Ken Saro-Wiwa was executed 

alongside eight other campaigners by the Federal Government who charged them with 

treason (Amnesty International, 2005). 
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According to Audrey Gaughan of the Amnesty International: 

"The people of the Niger Delta have seen their human rights undermined by 
oil companies that their government cannot – or will not – hold to account - 
they have been systematically denied access to information about how oil 
exploration and production will affect them, and they are repeatedly denied 
access to justice." (Amnesty International, 2009) 

The Federal Government uses a joint task force team to raid communities in search for 

hoodlums against them, the E&P companies and oil installations. These soldiers commit all 

sorts of atrocities: indulge in rape, killings, battery, destroying properties, causing fear and 

infringing human right to the core (Amnesty International, 2005). To cap these atrocious 

demeanors, after such invasions neither the Federal Government nor the companies involved 

assist in bringing medical support to the injured. The allegations and claims by the 

communities were never investigated as to decipher the truth. Amnesty International called 

on the Federal Government to carryout independent and detailed inquiries into allegations 

that the security forces injured, killed, raped civilians and destroyed their property, and 

insisted that the findings be made public and those responsible be brought to book (Amnesty 

International, 2005). The picture below is the cartoon carrying some of the evergreen 

speeches of the executed human rights activist, Ken Saro-Wiwa by the Federal Government 

of Nigeria in 1995. 

Figure 24: Ken Saro Wiwa’s speach 
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Figure 25: sHell on Earth 

 

Click on the Play button to watch a flash video on Human Rights Violation 

 
Video 2: Human Rights Violation 
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3.1.13  Diseases and Health Associated Impacts 
Oil and gas E&P environmental and social impacts will not be completed without mentioning 

its impact on health. Moffat and Linden (1995) pointed out that mangrove losses, gas flaring, 

industrial wastes, oil pollution, and heavy metals contamination bring about the physical 

deterioration in the Niger Delta. Researches have also shown that the after-effect of E&P 

operations results in some health related problems which include: respiratory track diseases, 

cancer, gene mutation, short life expectancy and death (Benson, 2008). Oil well workers and 

people living around risk injuries and chronic diseases from exposure to chemicals such as 

cadmium, arsenic, cyanide, PAHs (Polycyclic Aromatic Hydrocarbons) and lead (Caincross, 

2007); and over exposure to PAHs leads to birth defects or mutations (Benson, 2008). No 

doubt, the accumulated oil spillages, leaks, flaring and explosions have gross and long lasting 

effect on public health. However, these effects will reduce with zero-flare, less spillage and 

of course oil workers diligence in carrying out their duties effectively and efficiently while 

empowering the angry youths to avoid onward sabotage of oil and gas installations. 

 

3.2 What can be done now and in the Future: Saving the Environment 

3.2.1 Carbon (IV) Oxide (CO2) Capture and Sequestration (CCS) 
The long term capture and sequestration of CO2 is comparatively new scientific ideology that 

could be achieved through biological, chemical and/or physical means. It involves the 

mitigation of fossil fuel emission by capturing and sequestering CO2 from a large source 

including petroleum refining, flaring, flue gases and petroleum production, and storing them 

away from the atmosphere. Addition of CO2 into the atmosphere causes global warming and 

contributes to greenhouse gas emission; hence effort should be intensified to its reduction 

(ORNL, 2000). CO2 is a product of the combustion of hydrocarbons in the presence of 

oxygen. The different ways of achieving Carbon (IV) Oxide capture and storage include: 

afforestation, CO2 injection into geological formation such as; reservoirs and ageing oil 

wells/fields - for enhance oil recovery (EOR), ocean waters, seabed and saline aquifers 

(CBO, 2007; Lal, 2008). Others include: CO2 liquefaction and dry ice technology (Aspelund 

A. et al., 2005; Linde, 2009). 

CO2 can be captured and sequestered into old oil field or even better geological formation 

with the help of seismology to enhance oil recovery. Using 3D and 4D seismic data 

interpretation geologists and geo-engineers could identify subterranean formation to inject 
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and store CO2. The conversion of the CO2 to carbon related compounds is not immediate as it 

passes through some transformation processes at the storage reservoirs and porous rocks. 

This could take several years, although the chemistry of the conversion is not ascertained yet 

(Otto, 1998). According to World Resource Institute, CCS is an embodiment of a number of 

technologies that can be used to capture CO2 from point sources, such as production plants, 

power plants, refineries, gas facilities and other industrial facilities; compress it; transport it 

mainly by pipelines or sea vessels to suitable locations; and inject it into deep subsurface 

geological formations for indefinite isolation from the atmosphere (WRI, 2010). It could also 

extend from compression and liquefaction to solidification into what is known as ‘dry ice’; 

and transported or exported to where it could be useful and safe from the atmosphere. The 

dry ice is also used as cooling agent and for food preservation.  

The principle of carbon capture involves separating CO2 from other gases by dissolving it in 

solvents and then piped to trucks and vessels to where it could be injected into the 

subterranean or subsurface geological formations and isolated form the atmosphere (IPIECA 

& API, 2007). CO2 can be captured and used to boost pressure used for Enhanced Oil 

Recovery (EOR) in production well as the picture below shows. 

Shell’s streaming video from YouTube: http://www.youtube.com/watch?v=cohgQZq-l1w 
Figure 26: CO2 in Enhanced Oil Recovery 

 

An extract from the SPE’s Journal of Petroleum Technology has it that: 

http://www.youtube.com/watch?v=cohgQZq-l1w�
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“…according to the US Department of Energy’s National Energy Technology 
Laboratory (NETL), CO2-EOR projects sequester up to 70% of the CO2 that will 
ultimately be released by the oil. This report is based on west Texas, water-
alternating-gas CO2 EOR projects that inject 5 to 6 Mcf of CO2 for each barrel 
of oil produce....’’ (JPT, 2009). 

The technology described in the above report has the potential to reduce carbon footprint by 

sequestering CO2 and reducing its effect on climatic change. If such a technology like CO2-

EOR is applied in Nigeria and the Niger Delta, though capital intensive, will reduce the 

carbon footprint and CO2 emission in the region and globally while protecting the 

environment from global warming and other associate climatic chaos. The picture is a 

schematic showing both terrestrial and geological sequestration of CO2 emissions from a 

coal-fired plant. 

Source:  http://www.ornl.gov/info/ornlreview/v33_2_00/research.htm (ORNL, 2000) 

Figure 27: CO2 capture and sequestration 
 
 
 
___________________________________________________________ 

MCF is a unit measurement for gas in oil and gas industry. 1 MCF = 1000 cubic feet = 28.3 m3 
EOR = Enhanced Oil Recovery.  SPE = Society of Petroleum Engineers 
Carbon footprint measures the total greenhouse gas emissions caused directly and indirectly by a person, 
organization, event or product (Carbon Trust, 2009). 
 
3.2.2 Zero Oil/Gas Flares 

http://www.ornl.gov/info/ornlreview/v33_2_00/research.htm�
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Zero gas flare is a state in oil and gas production without burning off oil and/or gas in the 

atmosphere. In the recent past and now effort is made by E&P companies, researchers and 

other stakeholders to eliminate gas flaring and its effect in the environment. Gas flaring 

contributes to global warning and other health and environmental impacts. Abu Dhabi 

Operating Company (ADMA-OPCO) and Zakum Development Company (ZADCO) together 

with Schlumberger developed a multistage plan for reducing flaring emissions during well 

cleanup and well-testing operations (ADMA & ZADCO, 2002). The main objective is to 

achieve zero flaring which will be cost effective in cleanup operations by allowing immediate 

flow of effluents flowing back through the test separating component (ADMA & ZADCO, 

2002). The design has three phases. In the first stage, both oil and gas are burnt off into the 

atmosphere and the test separator discharges contaminated water into the sea. The water 

contains oil and acidic substances capable of corroding oil and gas facilities and subsea 

installations. At this stage, by re-injecting the recovered oil into the production stream oil 

flaring is reduced. This technology was successfully applied in three ADMA & ZADCO 

offshore rigs in 1998 (ADMA & ZADCO, 2002). In order to prevent corrosion of offshore 

and subsea facilities cleanup fluids are used to increase the hydrogen ion concentration of the 

acidic water, and the recovered oil returns to the production line for further treatment 

(ADMA & ZADCO, 2002).  It is certain that the first stage did not address gas flaring, 

residual fluids and acidity in discharged water rather requires conventional cleanup. 

 
Figure 28: ADMA & ZADCO gas flare project-1 

Two years later, between February and March 2000, oil flaring was eliminated and this is the 

stage two of the plan. Although, at this phase the acidic effluent water is neutralized with 
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trioxocarbonate (IV) (Na2CO3) allowing the re-injection of pure oil and water into the 

production stream and sea respectively, yet gas is still flared (ADMA & ZADCO, 2002). The 

major achievement of this stage is oil recovery. 

 

 
Figure 29: ADMA & ZADCO gas flare project-2 

In the phase three of the design, the introduction of a portable multiphase periodic well tester 

into the system leads to a better calibration and the reduction of gas flaring by about sixty 

percent. This is done by returning both oil and gas to the production stream and achievable by 

the introduction of Vx* multiphase well testing technology that is incorporated in 

phaseTester X (ADMA & ZADCO, 2002). With the incorporation of multiphase pump oil 

and gas will flow to the production line without strain leading to a zero flare state. 

 
Figure 30: ADMA & ZADCO gas flare project-3 

This technology and other ‘Zero gas flare’ technologies can be applied in the Niger Delta to 

reduce and even stop oil and gas flaring in the region. This will go along way to reducing 
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green house gas emission and its effect on global warming. Zero gas/oil flare will eliminate 

acidic rain and reduce corrosion in the environment. Apart from the above described 

technology, the flared natural gas could be utilized in heat and electricity production for both 

industrial and residential homes. This will also bring employment and infrastructural 

development. With uninterrupted power supply, portable water will be a possibility, 

industries will be willing to come in and invest. One good infrastructural development leads 

to another. Power supply is the bedrock of rural development and could be generated with the 

gas while stopping flaring and venting. Like in the case of the Niger Delta communities, in as 

much as these gases are being flares there, there is no portable water, no electricity, and other 

basic amenities. The Federal Government, the E&P companies and other actors in the 

industry should follow the World Bank’s Global Gas Flaring Reduction (GGFR) by 

converting this gas to utility production, re-injection into the subsurface reservoir or trade it 

to reduce or even stop flaring. Reducing or stopping oil and gas flaring in the Niger Delta will 

not only bring structural development but peace and unity while saving the environment from 

chaos. 

3.2.3 Pipeline Explosion 
Research shows that a greater percentage of oil/gas pipeline explosions in the Niger Delta is 

as a result of faulty equipment, rupture and ignorance of the staff of the oil industries while 

sabotage accounts for less amount. Most of the oil and gas facilities are quite old and some 

are as old as half a century and are still operational at full capacities in Niger Delta (Friends 

of the Earth Netherlands, 2008). When an old oil pipeline in such a state is operating at a 

commercial capacity the risk of explosion is high under elevated tropical temperature and 

pressure as it is the case in Nigeria. When equipment is old it becomes vulnerable and prone 

to corrosion with the slightest contact of acidity. In most cases the acidity comes from the 

acidic rain that showers on the shores of the Niger Delta as a result oil/gas flaring and other 

E&P activities in the area. Hence, replacing the aged facilities as at when due will help in 

reducing the frequent occurrences of pipeline explosions. The rate at which pipes corrode can 

be reduced by stopping flaring since flaring constitutes acidic rain which later corrodes the 

pipes. Now is the time to stop gas flaring! 

The staff of the oil industries should learn how to properly carryout their duties pertaining 

quality control and quality assurance on pipeline facilities as reported in the asset integrity 

reports. Poor Asset Integrity Report will result in poor maintenance culture thereby making 
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the environment vulnerable. If possible, as an opinion, this should be done by an independent 

body and supervised by the E&P companies. 

As for sabotage, the masses especially the youth should be empowered by the government 

and the E&P companies. The empowerment amongst other things should cover education 

vocational training and recruitment. With this empowerment people can afford to meet their 

daily needs. The Federal Government should also resort to a proper resource control 

measures so as to bring the oil wealth down to the people and distribute it accordingly. When 

there is a proper resource control measure there would be structural development, then there 

will be peace and harmony and sabotage will be eliminated. To cap this session, the E&P 

companies should resort to a sound maintenance culture of their facilities and together with 

the government empower the youths while giving proper training/educating to their staff. 

3.2.4 Soil Pollution and Site Restoration 
Major soil pollutions in the Niger Delta happen as a result of oil spillage, corrosion of pipes 

and oil tanks, carelessness of E&P operation and incomplete decommissioning operations 

(Uchenna, 2010). Oil spillage occurs as a result of leaks, ruptures and from well blowout. 

Leaks happen as a result of faulty equipment, staff ignorance and of course sabotage. Rupture 

is as a result of old equipment, corrosion and poor asset integrity management. In trying to 

protect the environment from soil pollution the E&P companies should instill a good 

maintenance culture and respond to all emergency calls to clean up all spills on the impacted 

soil. Site restoration should be completed following every decommissioning activity in all 

drill/production sites. Site restoration is the treatment of a site after drilling and completion to 

its original or even a better condition (UTGS, 2010). The decommissioning and restoration as 

discussed in the earlier segment of this chapter should be a part of the design and plan of the 

whole project. By so doing, no site shall be left untreated or without remediation. 

Reducing or stopping oil/gas flare will reduce the acidic content in the atmosphere and hence 

that of the environment as well as acidic rain. This will also reduce the effect of acidity on the 

pipes hence reducing the occurrences of rupture and its effect on the soil. Another source of 

soil pollution is explosion and this could be reduced or even stopped by proper maintenance 

culture while empowering the youths to avoid sabotage. 

3.2.5 Air Pollution 
The major sources of air pollution in the Niger Delta are explosions, flaring and chemicals 

from drilling and production. Others are dust particles and solid waste from cutting rocks 
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(Reis, 1996). Stopping flaring and preventing explosions will reduce air pollution and its 

effect on the environment. Again minimizing the amount of chemicals and volatile 

substances used in petroleum production will reduce the adverse effect of polluted air. Most 

of these chemicals and volatile substances are odorless and/or colorless. When release into 

the environment during production it is difficult to notice in respiration. The substances freely 

go into the human’s respiratory tracks causing harm. The use of chemicals and/or volatile 

substances or its excessive dissipation should be substituted to minimize the associated health 

and environmental problems. 

3.2.6 Oil Spillage and Water Pollution 

Waters on oil and gas production zones and their environs are prone to pollution from tank 

discharges, equipment failure, oil slicks, spills, and carelessness of the operators. Oil spillage 

on waterways normally breaks up and dissipates into the offshore environment over time. 

This dissipation is a result of a number of chemo-physical (weathering) processes that change 

the compounds that make up oil when it is spilled (Uchenna, 2010). Ways in which oil 

weather include: spreading, evaporation, dispersion, emulsification, dissolution, oxidation, 

sedimentation/sinking, biodegradation and the combination of two or more of the 

aforementioned processes (Christiansen, 2003; Mohan, 2008). Spreading, evaporation, 

dispersion, emulsification and dissolution are combined during the early stages of a spill; 

whereas oxidation, sedimentation and biodegradation come in at a later phase of the natural 

cleanup (API, 1999; Uchenna, 2010). All the above mentioned processes are naturally 

occurring in the presence of oxygen, sunlight, tide, ocean current, oil viscosity and volatility 

of the oil (API, 1999). 

The first response to spill cleanup on waters is mechanical cleanups (EPA, 1999). However, 

when mechanical cleanup is not possible then the application of chemical dispersants is the 

next option (Uchenna, 2010). Chemical dispersants are group of chemical spread on oil slicks 

to enhance and speed up natural dispersion. The dispersants breaks the surface tension 

between oil and water hence forming smaller oil droplets for faster reaction (Bernem C. V. et 

al., 2008).  

The method of application includes workboats, vessel spraying, shoreline application and 

aerial spraying respectively as the pictures show below: 
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Figure 31: Cleaning offshore oil spillage-1 

An alternative technique is burning. Oil slicks are burnt off at the point source of spill or at a 

convenient close position. It involves aerial ignition, exothermic combustion and sinking of 

heavy residues at the seabed (Uchenna, 2010). 

 
Adapted from Uchenna Obih (2010) 

Figure 32: Cleaning offshore oil spillage-2 

All the above techniques could be used to clean up oil slicks when mechanical processes are 

not possible or infeasible. 

There should be task force for sea surveillance, although this could be difficult but can be 

achieved by using the satellite imagery technology while bringing perpetrators who wash-off 

their tanks and effluent into the sea to book. 
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3.2.7 Reforestation 
Reforestation or afforestation is the process of restoring and recreating areas of woodlands or 

forest that were depleted or deforested. This mitigates the environment from climatic chaos 

and it is a part of the global warming solution techniques as per CO2 capture. Trees naturally 

sequester CO2 and reduce its effect on climatic change. Afforestation also restores 

biodiversity to a certain level over time (Buscardo E. et al., 2008). It protects the environment 

from erosion and serves as wind breaks for people living along the coastline or shorelines 

especially in Niger Delta. 

Reforestation should be a part of the decommissioning and site restoration stage of the oil and 

gas production processes. By this way, trees will be reforested immediately after 

decommissioning a site. And this will prevent the exposed area from further impacts 

including erosion and lose of biodiversity. 

 

3.2.8 Design Specification and Equipment Failure 

Oil and gas installation especially the pipelines should be subjected to commercial usage 

based on the design specifications. Appropriate pressure controls, flow rates, climatic 

conditions and of course the age of the facilities are of importance in ensuring quality control 

and assurance of these installations. The slightest ignorance or carelessness of operators can 

lead to a devastating environmental chaos and impacts that could result in leakage or even 

explosion. Aged facilities should be replaced as at when due while carrying out a periodic 

check up. Facilities designed for low pressure line should not be used for high pressure 

operations as it may end up in mayhem. It should not be a surprise to note that some facilities 

or installations that are supposed to run for 50 years may not even survive their silver 

anniversary as a result of the Niger Delta acidic soil composition and acidic rain which are 

corrosive. There should be an updated integrity report detailing the type of checks and jobs 

done on the installations. Points of weakness and/or fatigue or areas of regular equipment 

failures should be noted and redesigned to a robust standard or even replaced with better 

components. This is why operators, technicians and engineers should not just relax and do 

business as usual. Carrying out an advanced periodic overhaul and preventive maintenance 

rather than corrective maintenance is recommended to save the environment and while 

minimizing cost. 

 

 

http://en.wikipedia.org/wiki/Deforestation�
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3.2.9 Health Related Issues 
People’s health in the Niger Delta is as degraded as their surrounding environment. People 

living in the Niger Delta need proper medical facilities and care to help reduce the effect of 

the impacts of oil and gas E&P on their health. This includes establishing hospitals in the 

localities and making them accessible and affordable to the common people, equipping the 

local people with quality first aid facilities, and quick responses to emergency calls. Hunger 

and starvation is another vital issue that has been overlooked by both the Government at all 

levels and other stakeholders in the industry. There is a usual Nigerian saying that ‘’a hungry 

man is an angry man’’; this is a proven fact. When people are hungry, they could do anything 

to survive, even killing is a possibility. Again, when people are healthy they develop 

immunity and resistance over diseases. The rate of crime and social vices will reduce when 

the issue of hunger is addressed. The government with other stakeholders should enact laws 

that will empower the youths of the Niger Delta and its working population to sustain 

livelihood. This will go along way to sustaining peace, reducing social vices, restiveness, 

impoverishment and most of all militancy. 

 

3.2.10  Lose of Biodiversity 

Protecting biodiversity is not an easy task in the Niger Delta as it is not even for countries 

where law and order abides. The E&P companies in the Niger Delta for sure do not care 

about biodiversity because they know little or nothing about it. They are out for business and 

to make profits – find oil, drill, produce and export. If we really want to save the environment 

by protecting its biodiversity then there should be a culture on every ecological footprint 

where oil is discovered. Culturing the area means an advanced study of the kinds of 

biodiversity that are in existence in the area; noting the plants and animal species, and their 

kind of succession. Then, these species could be taken to another area where they could 

flourish. Another way to protect biodiversity is to reduce the production footprint. The 

smaller the footprint the lesser the environmental impact on biodiversity. To reduce the 

footprint of E&P the companies should always resort to advanced E&P technologies which 

includes Horizontal Directional Drilling (HDD). With HDD less number of wells is drilled 

and efficiency of production is increased. This reduces the footprint and hence the impact on 

biodiversity. 
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Adapted from E&P Forum/UNEP (1997) 

Figure 33: Directional Drilling 

3.2.11  Human Rights Violation 
In trying to protect the people’s fundamental human rights the government must wake up and 

face the truth. The Federal Government must stop the use of force on the common and 

defenseless people; rather they should resort to dialogue and consensus. With dialogue the 

people of Niger Delta will air-out their grudges and grievances to the government and other 

actors involved. This will make the zone inhabitable for the E&P companies as well as foster 

development in the region. Making the people happy is a corporate social responsibility and 

also a way of protecting human right. This could be achieved by redirecting infrastructures to 

the local communities of the Niger Delta and investing on structural development by the 

Federal Government, the E&P companies and other stakeholders. It is not just enough to 

award contracts, but see to it that the contracts are executed as at when due. Most of the 

awarded contracts in the Niger Delta are either never executed or incomplete till date. 

Therefore, the government should set up a task force to oversee all aspects of infrastructural 

developmental projects to ensure proper execution and timely delivery. This will go along 

way to protecting people’s right to live while restoring peace, harmony and corporate cordial 

relationship amongst the people of Niger Delta, the government and the E&P companies. 
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3.2.12  Inter-Communal and Inter Ethnic Conflicts 
To arrest social crises, the government should design good resource control measures that 

will benefit the local people including the oil and gas affected Niger Delta region. When the 

oil wealth is evenly distributed amongst the citizens then no one will waste his strength trying 

to fight his brother over a peace of land and otherwise. Since the polity of the Nigerian state 

is centered on federalism then she should practice true federalism and not Nigerian 

federalism. Federalism is a structure of government whereby several independent states or 

other forms of geo-political entities come together in an agreement for common defense and 

other interests (Okoeki, 2009). According to an extract from the article: Quest for true 

Federalism in Nigeria published by The Nation on 11th August 2009 by Oziegbe Okoeki, it 

says: 

“…one thing is clear in a federal system of government; the tiers of 
government ought to share political power as expressly spelt out in the 
constitution. Unfortunately, the current foundation and principles on which 
our constitution is operated over the years particularly since the advent of 
democracy has not in any way practiced a true federalism in its practical 
sense’’(Okoeki, 2009). 

Until the Nigerian state start practicing a true federalism and a proper resource control 

measures that will be based on federal consensus, the Niger Delta will know no peace 

and conflict resolution may not be achieved. 

3.2.13  Militancy 

Using force in trying to eradicate militancy in the Niger Delta is like using gasoline to put out 

fire. Using dialogue and consensus will be a better alternative to stopping restiveness and 

militancy in the region. In the consensus people at the grassroots will be able to participate 

and make their grievances known to the government, the E&P corporations and of course the 

concerned stakeholders. Former initiatives and strategies by the federal government and for 

the people failed because they were more or less top-down and fragmented in their approach, 

instead of being bottom-up, participatory and integrated (Amakiri, 2008). Social vices, power 

tussles, environmental degradation, inter ethnic conflicts, economic instability, poverty and 

militancy in the Niger Delta are either a direct resultant of the failure of these previous 

development approaches or were escalated by them. No doubt that most of these instabilities 

in the Niger Delta and its environs are endemic and fuelled by negligence, poverty, social 

injustice, inequality, and poor resource control amongst other things. 
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There is an imperative need to set up initiatives that will be participatory, involving the 

locals, the government, and other stakeholders. These initiatives shall be delivered on 

standard environmental management, poverty alleviation, infrastructural development, social 

justice, conflict resolution, corporate social responsibility / performance, empowerment, 

vocational training, education and employments. When all these are tackled from the bottom, 

the populace of the region will be happy and a sustainable cordial relationship amongst the 

government, the E&P companies and the host communities will be established.  

According to Jonathan Amakiri (2008): 

“…there is clearly an urgent need for a new policy thrust that is holistic, 
participatory and cross-sectoral, integrating the region’s environmental and 
developmental imperatives into an implementable programme of actions 
hinged on social justice, transparency and public accountability, if sustainable 
development is to be achieved’’ (Amakiri, 2008). 

Without sustainable development and infrastructures, the region will remain neglected and 

impoverished while summoning all their energy into restiveness and militancy. The 

companies should invest more on corporate social responsibility and ensure transparency 

without using the government’s inadequacies as a yardstick. The government should get these 

youths busy; subject them to vocational training, empower and recruit them into productive 

activities not using force and/or guns in trying to subdue them. 
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3.3 Response to Environmental and Safety Issues in the Niger Delta 
In response to environmental and safety issues in relation to the advanced countries, it is 

pertinent to discover that the transnational E&P companies in the Niger Delta respond rather 

slower. The response to calls involving oil spill in Nigeria most times take several days or 

weeks resulting to serious social and environmental disaster. For instance, the Ogbodo oil 

spill took Shell 18 days to stop the gushing crude from a broken pipeline as a result of 

operational error (Turner, 2001). The people in these scenarios see these companies as not 

environmental and safety conscious. The same is similar with site restorations or remediation. 

In most cases site remediation in the recent past in the Niger Delta is usually done far after 

site decommissioning which is not the case in the developed societies where site restoration 

forms a part of the production design. This means every productive site is restored alongside 

the decommissioning operation not at a later date as in the cases in Nigeria. However, in as 

much as the delay might be, the clean up when started is carried out to the international 

standard. The spills and oil slicks are treated to the internationally allowable standard. The 

same applies to site restoration and other related issues: offshore and onshore. The 

transnational E&P companies should reduce their response time in responding to social, 

environmental and safety issues. This will reduce the agitations and panic from the affected 

populace and impacted communities. When agitations are reduced, restiveness minimized 

and cordial relationship reestablished, then there is trust. Quick responses to environmental 

and safety issues prevent mayhem, chaos and deterioration of the environment while 

protecting life and property. 
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CHAPTER 4 

4.1 Corporate Social Responsibility (CSR) 
According to European Commission,  

“CSR is a concept whereby companies integrate social and environmental 
concerns in their business operations and in their interaction with their 
stakeholders on a voluntary basis.” (European Commission, 2006) 
 

CSR is a concept involving companies own initiatives to engage actively in community and 

sustainable development while strengthening its relationships with employees, customers and 

owners and enhancing growth and profitability (CSR Sweden, 2010). Corporate Social 

Responsibility (CSR) also knows as Corporate Social Performance (CSP) (Wood, 1991) is 

an integrative corporate framework sandwiched into a business model for business and 

societal research. CSR denotes a situation in which firms combine their economic goals with 

taking responsibility for their impact on the eco-system and human beings (Maas, 2009). A 

good CSR initiative brings about cordial relationship between companies and their host 

communities. This means a well-structured CSR will not only take care of externalities but 

will bring trust and harmony amongst the populace while arresting restiveness in the Niger 

Delta situation. 

There have been series of debate going on as to whether or not CSR is beneficial to both 

corporate bodies and the people. Some schools of thought have it as not a worthy practice or 

concept, whereas some others argue that CSR is beneficial and has a lasting positive effect on 

companies, peoples and the environment. Critics of CSR believe it will not add value or 

foster development for the people rather it is about public relations, self-interest and green 

washing (Matten et al, 2003; Frankental, 2001) and even possibly not for business values 

(Vance, 1975). Supporters or advocates of CSR believe it will add value to company goals, 

people and the environment (Hart & Milstein, 2003; Hudsted & Salazar, 2006). The realists 

also believe that if a portion of the multinational companies’ community development 

projects are actually in existence and work, they cannot compensate for the illegal 

environmental and social devastation caused by their routine oil spills, gas flaring and over-

reliance on the Nigerian security forces (Amunwa, 2010). 

Applying the generic concept of CSR in the communities of the advanced countries may not 

have a resounding effect or big impact on their populace. This is for the fact that the 

governments of these nations already have good infrastructural development, sound policies, 
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and other working initiatives in place. The communities already have access to good 

networks, portable water supply, healthcare facilities, energy and good maintenance culture 

for sustainability. CSR in places like these will not add much value and could be seen by 

critics as a green wash venture or a mere public relation (Matten et al, 2003; Frankental, 

2001) and may not add value or impact on the companies’ profit margin (Vance, 1975). 

However, in the third world countries or developing nations, in Nigeria (and the Niger Delta) 

for instance where the basic infrastructural development and initiatives are lacking, the need 

for CSR can not be over emphasized. Most communities in the Niger Delta if not all lack the 

basic amenities of livelihood which includes: electricity/energy supply, road networks, 

bridges, medical facilities, education, employment and food.  How could there be 

development when all the necessities are not on ground? All stakeholders, the government 

and the E&P companies should set up sustainable initiatives to provide at least the basic 

needs of livelihood. This will create an atmosphere for further development while restoring 

peace to Niger Delta communities. In the just illustrated Niger Delta scenario CSR has a lot 

of value to add to the people and to the stakeholders involved. 

The government as a state has a lot to do in the area of policy amendment, resource control 

and infrastructural development in the Nigeria. According to the Federal Ministry of 

Petroleum Resources in 1992 and cited in Enemaku S. O. (2006) 

 “…contrary to what people are made to believe (…), Indeed, while there is 
currently no law in our statute books that compels participants in the oil 
industry to carry out any form of community assistance, the Community 
Relations Policy of the industry emphasizes that oil companies must be 
sensitive to local customs and the development aspirations of the oil-
producing communities in the areas of health, education, agriculture, 
provision of infrastructure and encouragement of self-reliance” (Enemaku, 
2006) 

It is obvious that the policies in Nigeria do not checkmate or compel the E&P companies to 

be deeply involved in CSR; the government can not dictate what to do for them. These 

policies should be revisited, revised and amended in a participatory consensus involving all 

stakeholders in the oil business.  

 

______________________________________ 
Green washing is the practice of making unsubstantiated or misleading information by an organization to 
conceal its abuse of the environment in order to present a positive public image of a product, service, and 
technology or company practice. It makes a company appear to be more environmentally friendly than it really 
is. 
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When the government fails to do what it has to in resource control and infrastructural 

development, no amount of CSR by these companies will be pronounced or seen with the 

weight of their investments. That is when there are no structures on ground CSR or the 

companies can not replace the government. The government should wake up, take up the 

challenge, face the reality and invest in rural infrastructural development while amending its 

policies to encourage CSR. 

 

4.2 Involvement of Oil Corporations in CSR in Developed and Developing 
Countries 
 
In the advanced nations of the world where there are provisions for the basic amenities by the 

government the E&P companies have little or nothing to contribute. Whatever their efforts 

are, are usually perceived as a mere public relation.  Even when the companies have a general 

model for CSR their impacts are not felt as much as the emerging economies. However, in 

the developing nations little input by companies’ CSR matters a lot and the people appreciate 

it. The major problem in the developing nations is the lack of infrastructural development and 

initiatives. When there are no structures on ground it is difficult to see the extent and value of 

CSR. This is the case with the Nigerian Niger Delta region. Critics believe that if a portion of 

the multinational companies’ community development projects are actually in existence and 

works, then they cannot compensate for the illegal environmental and social devastation 

caused by their routine oil spills, gas flaring and over-reliance on the Nigerian security forces 

(Amunwa, 2010). Some companies of the advanced nations do not have CSR integrated as 

part of their goals and think it is not necessary. They also think CSR does not impact on their 

bottom line or add to their profit margin. Only a few percentages have the awareness and 

apply the concept of CSR in the core values of their businesses. Taking a look at the 

involvement of the major transnational E&P companies in CSR in Nigeria and the Niger 

Delta: 
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4.2.1 Shell and CSR in Nigeria 
Shell is the largest multinational E&P Company in Nigeria and the Niger Delta. The activities 

of Shell in Nigeria have raised many eye brows on whether or not Shell Petroleum 

Development Company (SPDC) is sustainable. This skepticism results from people’s 

perception of their operations in relation to the environment and the people in general. The 

people of the Niger Delta and the media think that Shell is not doing up to expectations in 

terms of corporate responsibility. Some say: “Shell has done nothing and it’s time they 

started doing something”. Some critics may see the peoples’ agitations as true or have some 

elements of truth. Following these agitations, Shell has in several occasions lost out in court 

cases against them by the locals both in Local and international hearings. In majority of the 

cases, Shell agrees to pay compensations to the plaintiff. The critics argue, why would SPDC 

lose almost all court cases against them if they are really doing what they preach and claim? 

(Amunwa, 2010).  In some other scenarios they will agree to pay out of the court 

compensations (Baldauf, 2009). 

Despite what critics may say about SPDC, advocates of CSR believe otherwise. They believe 

that Shell Nigeria has been involved in variety of CSR initiatives in the Niger Delta and 

Nigeria as a state. According to Shell African president, corporate social responsibility (CSR) 

is a prerequisite to do business in Africa. Shell has been involved in rural community 

development since majority of their production sites are localized in these zones. Some of the 

developments includes construction of local roads, cottage hospitals, donations of academic 

material to schools and otherwise, HIV/AIDS campaign, mass illiteracy campaign and 

sporting activities to mention but a few. 

In an interview with Ann Pickard, Shell Exploration and Production Africa, Pickard Ann 

(2007) she discloses the following facts explicitly:  

 That SPDC over the years has been involved in Shell Intensive Training Program 

(SITP) for both university and Polytechnic graduates to prepare selected qualified 

candidates for world class technical assignment in Shell. This enables shell to 

discover and recruit locally from within the Niger Delta and Nigeria in general. 

 That SPDC is a guest in any country but has the obligation to discover the local needs 

of the people and tries to improve it. She included that CSR in the Niger Delta 

depends on what is obtainable in a given locality and differs from place to place, and 

from country to country. This includes investment in people, environment and 

projects. 
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  That community benefits start with revenue-generation based on employment and 

staff development that is created through profitable investment. And that Nigeria is 

best target for such investment with her place in the US energy market and OPEC 

amongst other African nations. 

 That SPDC Chairperson and the majority of Shell directors in Nigeria are Nigerians. 

That based on this fact that Shell is the only transnational energy company in Nigeria 

that staffs so many high-level posts with indigenous nationals. 

 That in area of community development, Shell’s revitalized Sustainable Community 

Development initiative was born in 2003 with core focus on economic empowerment, 

human capital development and management, healthy living and basic services. This 

initiative is in collaboration with the Nigerian Federal Government, local and 

international development organizations, local communities and other stakeholders in 

the oil industry and otherwise. 

 That SPDC works with local communities and through the Niger Delta Development 

Council, with the United Nations Development Program on malarial control and 

HIV/AIDS awareness. 

 That in 2006 SPDC sets up small and medium-sized enterprises (SMEs) with micro-

credit and whose targeted groups are women and the youths. This initiative generated 

40 projects and created 3,200 full-time and 1,500 part-time jobs which includes fish-

farming, transportation, horticulture and husbandry. 

Ann Pickard concluded by saying: 

“…we hope our contribution will help local communities to take the lead on 
issues for their own development. In this way, they can accelerate 
development and employment-generating opportunities in the communities 
where we operate, and thus reduce poverty” (Pickard, 2007). 
 

Furthermore, Shell in its 2008 sustainability report stated the following: 

 Shell in 2008 works closely with the Niger Delta Development Commission (NDDC), 

the government body charged with coordinating development efforts in the Niger 

Delta and contributed $158.2 million of which $56.8 million was Shell’s share to the 

Commission, as required by law (Shell, 2009). 

 Besides, the Shell-operated joint venture spent $84 million of which $25.2 million 

was Shell’s share on its own community development programs (Shell, 2009). 
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In addition, Shell annually organizes and awards scholarships to selected qualified Nigerian 

students at all levels of education especially in secondary & tertiary institution. The focus of 

these scholarships is to enhance education in the Niger Delta. Shell also absorbs students for 

internships on regular basis to facilitate theory with practical application. Shell works in close 

collaboration with schools to donate some useful resources to them which includes: desks, 

computers, sporting facilities, writing material and practical apparatuses. 

It is obvious that Shell is involved in CSR in the Niger Delta but cannot persuade the people 

to take advantage of their initiatives to better their livelihood. Again, the government should 

also contribute by investing more in education at all levels to make the empowerment easier 

and faster while reducing illiteracy and eradicating poverty in the region.  

 

4.2.2 ExxonMobil and CSR in Nigeria 
ExxonMobil is the largest petroleum company in the world (Skjærseth, 2003), and the second 

largest operator in Nigeria after Shell. Exploring ExxonMobil’s activities in a global glance; 

between December 2000 and March 2001 ExxonMobil was allegedly accused of a power 

tussle and fowl play in Aceh, Indonesia leading the abuse and violation of human rights and 

the killing of innocent civilians (Skjærseth, 2003). The report by Human Right Watch (HRW) 

has it that ExxonMobil amidst these controversies gained the support of the government and 

were protected by troops. Notwithstanding, HRW did not point any accusing fingers on 

ExxonMobil on the incidence (Human Rights Watch, 2001). A similar scenario happened in 

the US that led to an NGO (International Labor Rights Fund) filing a lawsuit against 

ExxonMobil on the basis of abuse, human rights violation, and conspiracy with the military. 

The defendant pleaded not guilty and denied the accusations saying that the lawsuit lacks 

credibility ( Human Rights Watch, 2002). The situations in Nigeria and other countries where 

they operate are not any different. However due to a relatively better performance, 

ExxonMobil has significantly low negative publicity on CSR issues (Skjærseth, 2003), as the 

company confirms that the core component of their CSR is to locate and produce oil and gas 

in a manner that is cost-effective and less harmful to man and the environment.  

Some of the identified ExxonMobil’s corporate responsibilities include:  

 Vocational training of local nationals leading to employment and self reliance; 

 Involves local citizens and community groups in projects and thereby contributes to 

promote citizen involvement in their business; 

 The transfer of advanced technology to the grassroots; 
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 Involves in an annual recruitment of qualified graduates and technicians in the 

localities of their operations; 

 Awards scholarships to students to boost education and human resources; 

 Involves in charity and donations; and  

 Involves in Health related awareness and campaign programs. 

According to ExxonMobil guiding principles on communities, it says: 

“…we pledge to be a good corporate citizen in all the places we operate 
worldwide. We will maintain the highest ethical standards, obey all applicable 
laws and regulations, and respect local and national cultures. Above all other 
objectives, we are dedicated to running safe and environmentally responsible 
operations” (ExxonMobil, 2001) . 
 

Looking at both Shell’s and ExxonMobil’s responses to CSR in Nigeria and otherwise there 

is convergence in policy and implementation in these two corporations. They are chosen as 

representatives of the Transnational E&P companies in Nigeria by the virtue and magnitude 

of their sizes and operations. Shell and ExxonMobil are the Largest and second largest 

petroleum operators in Nigeria respectively. Others include: ChevronTexaco, ENI and 

Totalfinaelf; all having a joint venture with the Nigerian National Petroleum Corporation 

(NNPC). 

In comparing these companies’ involvement in CSR in relation to Nigeria and the developed 

societies, it is pertinent to observe that these companies are really involved in CSR in Nigeria 

as they are in the developed world. The case in Nigeria remains that the basic infrastructures 

are not provided by the government thereby making these companies CSR less effective. The 

government on their own part should develop transparent initiatives that will better the lives 

of the ordinary Nigerian with more emphasis on the people of the Niger Delta where the 

revenues come from. There should be proper resource control measures and proper 

infrastructural development in these areas where oil and gas are produced. When these are 

done, the people will feel and appreciate any CSR initiatives by the oil companies.  
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4.3 CSR, Nigeria and Petroleum Products 
Nigeria is the 8th largest producers of petroleum in the world as a member of the 

Organization of Petroleum Exporting Countries (OPEC) as documented by the US 

Department of Energy/Energy Information Administration (DOE/EIA) (JPT, 2010). Nigeria 

as at 2010 produces about 2290 thousand BOPD of crude (JPT, 2010:6) yet does not refine 

even a barrel for its citizens. The Nigerian state has three old and defunct Refineries (in 

Kaduna, Port Harcourt and Warri) that are now dilapidated due to lack of a proper 

maintenance culture and corruption. The country produces and exports its crude oil to the 

Western nations, European countries and others at a comparative low price per barrel and it 

turn imports the refined petroleum products at a higher cost. The imported products are sold 

back to Nigerians at exorbitant pump prices. Making it difficult for the ordinary Nigerian to 

buy and meet his daily energy needs. People of the Niger Delta where these resources are 

produced find it almost impossible to get the refined products as they are very expensive at 

the pump prices even with the so called subsidy from the government on the pump prices. 

Peace will be far-fetched when the people are deprived of their right to live, no basic 

infrastructures, and no energy supplies even when their homeland generates energy and 90% 

foreign exchange earnings for the Federal Government (Obi I. C. et al., 2006). 

Sequel to the dilapidated nature of the Nation’s Oil refineries and corruption in the 

government, even the imported products do not go round to meet the energy demand of about 

150 million Nigerian and industries therein. This leads to continues shortage of the products 

and fuel crises in Nigeria and the Niger Delta. And as a result, pipelines carrying these 

products have been regularly vandalized by angry youths and other affected individuals. The 

vandalism results in spillages, explosions, death and loses of biodiversity. 

Now, how does CSR come in and how will it arrest or help calm the situation? No amount of 

CSR will bring refined petroleum products to the people of the Niger Delta and Nigeria in 

general unless these transnational E&P companies start refining oil as they do in the 

developed nations. If the government is in lack of initiatives and options, they should open 

the market by providing enabling environments for foreign investors to come in and build 

refineries. This will initiate competitiveness in marketing and distribution of petroleum 

products, and prices will be determined by the forces of demand and supply.  

 

______________________________________ 

BOPD = Barrels of Oil Produced per Day (JPT, 2010) or barrels of oil per day (Slb, 2010) 
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As at present the importation of petroleum products in Nigeria is run by a cartel and a few 

Nigerian oligarchs who have connections in the government. They are benefiting along side 

their cohorts in the government. They do not care how the ordinary man in Nigeria feels and 

passes through in fuel crises. 

In addition, the people of the Niger Delta and Nigerians can hardly boast of power supply. 

The Nation is now a dumping ground for low quality generators largely imported from the 

Asian countries to meet the people’s basic electricity needs. Almost every household in 

Nigeria has a generating set that constitutes nuisance, air pollution while increasing CO2 

emission. The people of Niger Delta will keep agitating if they could not fuel these 

generators. They can go to the extreme of pipeline vandalization. There is always an extent 

where CSR could go but definitely can not replace the government. The people of the Niger 

Delta see the government and the transnational E&P companies as two inseparable entities. 

Since they do not see the government, they hold the companies responsible for every 

predicament in their land. They are now aware of the amount of money that exchanges hands 

in the oil business and see the companies CSR gesture as peanut with frustrations (Enemaku, 

2006). These companies operate a joint venture with the Nigerian state and in each case the 

Federal Government has the greater percentage. The Federal Government of Nigeria has 

60/40 (%) joint venture with Mobil; has 60/20/20 with Texaco and Chevron; has 60/40 with 

Elf; has 60/20/20 with Agip and Phillips; has 60/40 with Chevron; and finally has 55/30/10/5 

with Shell, Elf and Agip (NNPC, 2010), yet so much is expected of the companies and the 

government has done nothing to provide the basic needs of livelihood for these people. 

Initiating a transparent resource control measures and investing back in the people will be a 

good start. CSR no matter how publicized will not stop restiveness and militancy in the 

region; rather it is a pathway to peace and sustainable development. 

 

 

 

 

 

 

 

_____________________________________ 
Cartel is an association of manufacturers or suppliers formed to maintain high prices and restrict competition 

(oxford dictionary). Oligarch(s) is person or group of persons in control of a business. 
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4.4 Environmental Management by the E&P Companies 
Environmental management has gone beyond its generic definition to the integration of risks 

and environmental related issues into companies’ corporate affairs. Environmental 

management cuts across waste management systems, social issues, health and society as well 

as safety and is all integrated into Environmental Management Systems (EMS) (E&P 

Forum/UNEP, 1997). Corporate bodies for example the E&P companies apply their EMS 

differently. Some develop models that are applicable to their operation with respect to site 

locations; others have generalized (standardized) EMS that applies to all their operations 

worldwide. Meanwhile, some transnational E&P companies apply both site-relative EMS and 

standardized EMS. Site-relative EMS has to do with the legislation of the country. In 

countries where there are already environmental laws then the companies applies those to 

their operation and standardized it within the locality. Whereas in locations or countries 

where there are no biding environmental laws, the companies use their standardized 

corporate EMS to operate while applying best practices and minimizing environmental 

impacts. 

4.4.1 Shell, Chevron, ENI and the Environment 
Shell international since 1998 establishes global environmental standards for its operations 

within Shell companies and its joint ventures  (Shell, 2010). This means that Shell and Shell-

controlled joint ventures have and apply similar EMS world-wide or Shell-wide. The Shell’s 

global environmental standards receive an update in 2007 covering the management of: solid 

wastes; greenhouse gas emissions; the integration of environmental, social and health impact 

assessments; energy efficiency; spill response preparedness; flaring and venting of gas; 

sulphur oxides and nitrogen oxides emissions from production sites; impacts on water 

(produced water & effluents); and stewardship  (Shell, 2010). This entails that shell applies 

the same environmental strategies in Nigeria as it does in the advanced nations of the world 

where it operates except for gas flaring. Shell admits that Nigeria is the highest contributor of 

gas flaring throughout its shell-wide operation, although efforts are being made to remedy the 

situation. According to Shell’s 2008 sustainability report, Shell has invested about $3 billion 

between 2002 and 2008 on projects relating to gas flaring reduction; and these projects have 

reduced Nigeria’s gas flaring statistics by more than 30% and its joint venture by 60% (Shell, 

2009). The report summarizes by adding that another $3 billion worth of projects are 

required to achieve a zero-flare Nigerian State. 
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Similarly, Chevron and ENI world-wide carry out their EMS in likewise manner as Shell 

petroleum. Chevron has a chevron-wide comprehensive environmental management systems 

integrated into systematic implementation performance standards to minimize emissions, 

discharges and waste and to promote responsible waste management practices (Chevron, 

2009). ENI has an integrated system for the management of Health, Safety and the 

Environment (HSE) which constitutes a single model of reference for the HSE activities of 

the operating units and aims to harmonize the process of identification, measurement and 

evaluation of HSE performance and to promote continuous improvement (Eni, 2009). It uses 

this world-wide as its standard and applies a process of control through a technical audit and 

HSE conformity verification plan (Eni, 2009). 

 
4.4.2 ExxonMobil and the Environment 

In ExxonMobil, they try to meet local regulations for environmental performance, and where 

there are no local regulations, they operate to standards that they believe are protective of the 

environment  (ExxonMobil, 2010).  They base these standards on sound science and 

comprehensive risk assessments.  According to an extract from ExxonMobil website: 

“…ExxonMobil Development Company, which manages ExxonMobil’s major 
new upstream projects worldwide, developed Environmental Standards for 
nitrogen oxides emissions, offshore drill cuttings discharges, flare and venting 
reduction, water management, waste management, and land use. 
These Standards allow us to identify environmental improvement 
opportunities early in project planning when they can be implemented most 
effectively”  (ExxonMobil, 2010). 
 

ExxonMobil identifies local environmental needs and tries to solve these problems locally by 

applying local regulations on environmental management if there are any. ExxonMobil 

however applies its own world-wide standardized environmental strategies to tackle 

environmental and social issues as a part of the company’s key performance indices (KPI). 

This leads to superior environmental performance, zero-impact environmental incidents and 

the achievement of leadership in key environmental areas to each business  (ExxonMobil, 

2010). In relation to the Niger Delta, it is obvious that even if these transnational E&P 

companies apply similar EMS world-wide and Nigeria inclusive, yet their response time in 

Nigeria is rather much (i.e. slow in responses). The people of the Niger Delta are lamenting 

as a result of slow responses of these companies in tackling environmental issues. However, 

when they finally respond, they carry out standardized or related EMS as described above. If 
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the response time is reduced or even immediate it will go along way to reducing agitations 

while protecting life, the ecosystem, and the environment while ensuring safety.  

 

4.5 Environmental Laws in Developing Countries 
There are a few environmental laws in Nigeria although their structural contents and 

enforcement are rather inadequate as in the cases of most developing countries or emerging 

economies (Wawryk, 2002). E&P activities potentially have the capacity to degrade the 

environment and cause harm to living organisms while engendering economic and social 

chaos in the local communities. The environmental laws in developing countries are usually 

ineffective because they are substantively inadequate and/or they are inadequately enforced 

or implemented (Wawryk, 2002). The regulatory system in the Niger Delta is deeply flawed 

as environmental legislations are poorly enforced and the law enforcement agencies are 

ineffective and are usually compromised by conflicts of interest (Amnesty International, 

2009). The Environmental laws covering oil and gas E&P in Nigeria as documented by 

Anakwe (2010) and Osayande (2006) include: 

 Oil in Navigable Waters Decree 1968 

 Sea Fisheries Act 

 Harmful Waste (special criminal provision etc) Decree 

 River Basin Development Authority Act 

 Petroleum Act of 1969 (amended in 1990 and 1998) 

 Petroleum (drilling and production) Regulation Decree of 1969 

 Land Use Act of 1978 

 Oil Pipeline Act and Land Decree of 1993 

 Federal Environmental Protection Act (now defunct) 

 Associated Gas Re-injection Regulation/Decree of 1979 amended in 1985 

 Nigerian Liquefied Natural Gas Decree of 1990 

 Natural Gas policy of 1995 

 Petroleum Products (Identification of Tankers) Regulations 1985 

 Petroleum (Refining) Regulations 1974 

 Petroleum Production and  distribution (Anti-Sabotage) Act 1975 

 Oil Terminal Dues 1969 

 The mineral Oil Safety Regulations 1963 

 National Guidelines and Standards for environmental Pollution Control in Nigeria 
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 National Effluent Limitation Regulation 

 Pollution Abatement in Industries and Facilities Generating Wastes Regulations 

 Waste Management Regulations 

 Environmental Impact Assessment Decree 

 Natural Resources Conservation Action Plan 

It is pertinent to see that all these laws exist in Nigeria yet the environmental degradation is 

on the increase. In that case it is clear that the content of these laws are either not adequate 

and/or ineffective or the enforcements are ineffective. This can also be attributed to ignorance 

and/or corruption in the very helm of affairs in the Nigerian state. People not doing what they 

enacted in laws. The books might be perceived as adequate whereas implementations are 

inadequate or enforcement is inefficient. For instance the associated gas re-injection 

regulation/decree of 1979 prohibits gas flaring and stated clearly that the associate natural gas 

during petroleum production should be re-injected into the subsurface reservoirs for further 

applications or future use. Today, despite the strong words in that decree, Nigeria still ranks 

amongst the highest gas flaring nations in the world (Omokaro, 2006; World Bank, 2007). 

This boils down to ineffective implementation or inadequate enforcement of the enacted 

environmental laws or ignorance in a casual perception. Until the authorities start 

restructuring its legislations and effectively enforce the environmental laws life and property 

are endangered and the people of the Niger Delta will continue to agitate against degradations 

and for resource control. 
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4.6 Legislation, Resource Control and the Environmental Management 
Systems of Oil & Gas Exploration & Production 
 
Legislation has different meaning and applications in different countries. In this dissertation, 

given time and information available, United States and Canada have been chosen in 

comparison to Nigeria. The differences in application includes: land tenure systems, land 

ownership decrees, resource controls, resource ownerships (mineral rights), royalties, 

legislative structure and implementation. 

 

4.6.1 Nigeria 
Exploration and Production legislation in Nigeria can be traced back about a century ago 

during the British colonial rule. The first exploratory law was enacted in 1914 after the 

amalgamation of the Northern and Southern Protectorate in Nigeria by the British Colonial 

administration. The legislation was branded ‘the mineral ordinance decree No. 17 of 1914’ 

with the sole purpose to regulate the right to explore, own and produce mineral oils 

(Ayodele-akaakar, 2001). The ordinance was later modified in 1925 conferring power to the 

colonial administration to further grant prospecting rights to corporations. The structure 

statutorily did not favor Non-British corporations as stated in Section 6 (1a) of the amended 

ordinance and cited in Ayodele-akaakar F. O (2001); 

“…no lease or license shall be granted except to a British subject or to a 
British company registered in Great Britain or in a British colony having its 
principal place of business within Her Majesty’s dominion, the Chairman and 
the Managing Director (if any) and the majority of the other directors of 
which are British subjects” (Ayodele-akaakar, 2001). 

The legislation was discriminatory and has elements of prejudice that had an adverse effect 

on the development of the oil & gas industry while discouraging fair competition from 

transnational corporations from outside the jurisdiction of Her Majesty; as it was clear that 

the British colonial administration did not have enough capacity in capital and otherwise to 

explore the vast mineral and petroleum deposits in Nigeria.  

The dominance of Shell Petroleum Development Company (SPDC) in the present day 

Nigeria resulted from the monopoly it enjoyed as Shell D’ Arcy, an Anglo-Dutch consortium 

& subsidiary of the Royal Dutch Shell group by acquiring an oil exploration license covering 

the entire Nation in 1973 when the oil prospecting activities resumed. 

As years roll by, the demand-push from other transnational exploration corporation kept on 

the forward track and the ordinance of 1914 and its amendment could not stand the test of 
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time. The Federal Government saw the reason to produce a detailed and a more competitive 

legislation on the mineral exploration decree and officially declared the introduction in or 

promulgated in Petroleum Act 1969 and the Petroleum Regulation (E&P) 1969. According to 

the Petroleum Act of 1969 section 1 (I), it states that:  

“The entire ownership and control of all petroleum in, under or upon any 
lands to which this section applies shall be vested in the State.”(Petroleum 
Act, 2004; Anakwe, 2010) 

It is also noteworthy that the Petroleum Act has passed through several amendments with the 

Petroleum Amendment Decree No. 22 of 1998 as the latest (Ayodele-akaakar, 2001). 

Similarly, section 2(1) of CAP 116 1990 LFN delimits the Exclusive Economic Zone of 

Nigeria to be an area extending from the external limits of the territorial waters of Nigeria up 

to a distance of 200 nautical miles from the baseline from which the breathe of the territorial 

waters of Nigeria is measured (Petroleum Act, 2004). As cited in Ayodele-akaakar (2001) 

and documented in Anakwe (2010), this section states: 

“…sovereign and exclusive rights with respect to the exploration and 

exploitation of the natural resources of the sea bed, sub-oil and superjacent 

waters of the Exclusive Zone shall vest in the Federal Republic of Nigeria and 

such rights shall be exercised by the Federal Government…”(Petroleum Act, 

2004; Anakwe, 2010). 

It is therefore clear that the ownership of subsurface mineral deposits or petroleum reserves 

by the Federal Government is absolute, binding by law and covered by the virtue of its 

sovereignty as a state. Sequel to this, person(s), group(s) or communities whose land(s) is/are 

found oil deposits are accordingly denied assertion of any right to such mineral resources. 

The promulgation of the offshore oil Revenue Decree No. 9 of 1971 vested the Federal 

Government the right of ownership of territorial waters, continental shelf as well as royalties, 

rents and other revenues derived from petroleum operations in the States. This means 

irrespective of where the reserves are discovered (offshore or onshore) the revenues are 

solely and absolutely belonging to the Federal Government without legal provision for land 

owners and host communities. In addition, according to section 2 (3, 4, 10) of the Petroleum 

Act, only the minister of petroleum resources has the licensing and/or leasing right in the 

Nigerian state. He also has the right to arrest and halt petroleum operations. 
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4.6.2 United States 
The United States of America maintains a dual mineral resource ownership system (Ayodele-

akaakar, 2001). The landlord owns the resource or mineral rights of the inland or onshore 

areas whereas the Federal Government owns the resource/mineral rights in/on public lands 

inclusive of offshore areas. This means that the mineral reserves in/on the land belong to the 

land owner(s) and this peculiarity includes Texas, Pennsylvania, Utah and Washington. It is 

clear that the land lordship system is solely private. However, the right of such an owner to 

drill and produce oil and/or gas on his land is subject to the State and Federal regulatory 

provisions governing the industry (Ayodele-akaakar, 2001). With this structure in place, the 

land owner(s) control the resources and revenue from the mineral explored in their land. The 

management of the environmental issues is absolutely private on private property hence all 

the stakeholders are happy. It appears to be a win-win situation for both the stakeholders, 

owners and the environment. This in fact is a contra situation and a sharp contrast to what is 

obtainable in Nigeria and most emerging economies where the Federal Government has 

absolute control over mineral rights, mineral resources and revenue thereof because it is the 

major source of foreign exchange earnings. 

 

4.6.3 Canada 
The Canadian mineral (oil & gas) rights are controlled by both the Federal and Provincial 

tiers of the government. While the provinces have and exercise control over lands, mines, 

royalties and petroleum resources thereof within their jurisdiction, the Federal Government 

on the other hand is principally concerned with the downstream (consumption and marketing 

aspects of the Canadian oil & gas industry) operations (Ayodele-akaakar, 2001). 

The Provincial tier of Alberta for example owns about eighty percent of Alberta’s petroleum 

reserves therein, grants leases, collects royalties and also has the exclusive power to regulate 

the production processes up until production (Ayodele-akaakar, 2001).  

The Canadian structure, mineral rights and resource ownership is again in contrast with the 

Nigerian State where the Federal Government takes charge and control over minerals and all 

petroleum reserves whether the property is privately or publicly owned. 

If only the Nigerian state would restructure and amend its mineral rights to favor the land 

owners and host communities, then the people of the Niger Delta will stop their violent 

agitations on resource control and peace will be restored in the region. 
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CHAPTER 5 
5.1 Result and Conclusions 
This section presents the results and some conclusions obtained from this study, and analyses 

the resultant issues thereof with significance to the objectives of the study. According to Baas 

(2005), the ebb and flow of attention to issues affecting routine plays an important role in the 

institutional context. This also affects public support for solving problems. Baas (2005) refers 

to Downs (1972) who distinguishes in his issue-attention cycle the following life-cycle 

phases in an environmental problem-solving approach at a macro-level of decision-making: 

 

 Pre-problem phase: the problem is there but is recognized only by a few persons 

(experts, well-informed lay-men); 

 Recognition & Acknowledgement and Excessive Enthusiasm phase: an incident and/or 

a threat leads to a strong willingness in the public to tackle the problem; 

 The problem is bigger and more expensive to solve phase: environmental problems, 

upon further research, are often found to be bigger and more complex than originally 

expected, especially as regards their consequences for society; 

 Diminishing attention phase: the problem solving takes too much time and the costs 

are too high; 

 Marginalizing phase: a process of institutionalizing of standard policy takes place. 

 

Reflecting on this issue attention cycle with emphasis on phases 3 and 4, the social and 

environmental problems associated with oil and gas exploration and production in the Niger 

Delta have been inherent over the years. This is what Downs (1972) refers to as pre-problem 

phase. These problems became issues of concern when the impacts are too much to bear by 

the people and the environment; at this phase the problem is recognized and acknowledged. 

During this phase in relation to the Niger Delta, people became aware of the oil and gas E&P 

dangers which include of gas flaring and venting, oil spillage, and waste dumping. As a result 

of inadequate environmental laws and regulations the recognized problems are either not 

properly tackled or even not addressed. These problems accumulated and became bigger, 

complex and more expensive to deal with (phase 3). This is the particular problem facing the 

Niger Delta region of Nigeria. The problems have accumulated over five decades from when 

the first well was drilled in 1956 at Oloibiri, the present day Bayelsa State (Niger Delta). And 

this results in diminishing attention phase where the different stakeholders try to solve the 
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problems in their respective ways: hardly site restoration by industry, no proper economic 

management by the government, increasing rate of vandalism and sabotage, militancy, 

adoption of foreign oil workers amongst other vices became the order of the day. The final 

phase is institutionalizing of standard policy with a view to tackling the previous four phases. 

Sequel to the above described theory and limitations thereof, the result of the study was 

established based on previous studies, literature reviews, practical experience from the E&P 

industry, and technical background.  

The result of the studies done in this dissertation in chapter three and chapter four shows that 

the majority of the economic, social and environmental problems in the horizon and skyline 

of the Niger Delta have been accumulated by the direct and/or indirect activities of oil and 

gas exploration and production by the multinational E&P corporations and the unsolved 

problems that have led to different actions from different stakeholders. The result has been 

sectionalized for the industry, the people, and the government (policy) for the ease of 

understanding. 

The following is evident from the study: 

 

5.1.1 The People & the Industry: 
 Low agricultural yield in the Niger Delta is as a result of environmental pollution 

caused by flaring, oil spillage, water pollution, and acidic rain. 

 Lose of biodiversity is as a result of bush burning, gas flaring and venting, explosions, 

water pollution, air pollution, deforestation, acidic rain and lack of reforestation. 

 Leakages in roofing sheets and building envelops are as a result of corrosive nature of 

acidic rain as a consequence of flaring. 

 Excessive heat in the Niger Delta environment is as a result of continuous gas flaring, 

bush burning and explosions and all of these predicaments are stoppable. 

  Gene mutation or defects at birth, respiratory track diseases and cancer has been 

diagnosed from the after effect of proximity to continuous flaring radiant energy, 

inhaled chemicals or over exposure to polycyclic aromatic hydrocarbons (PAHs) 

(Benson, 2008), contact with sulphur contents and volatile substances from drilling 

and production. The outcome of these is misery and short life expectancy. 

 Lose of aquatic lives and species is as a result of offshore oil slicks, effluent 

discharges into the sea, marine accidents and leakages from offshore and subsea oil 

installations 
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 Inadequate maintenance of oil and gas installations lead to pipeline explosions, 

sabotage, militancy, ignorance, accidents, communal and ethnic conflicts which in 

turn results to environmental degradation, insecurity, lose of life and property. 

 Increase in global warming and ozone depletion are attributed to the increase in CO2 

and CH4 resulting from gas flaring and leakages from the industry. 

 Inter ethnic and inter communal conflicts in the region are as a result of power tussles, 

land ownership structures, royalties and struggles over resource control, mineral right 

ownership and greed 

 Pipeline explosions are as a result of sabotage, Militancy, aged and worn out 

installations, improper and/or inadequate assets integrity report and ignorance. 

 Oil spillage is as a result of equipment failures, aged installations, ignorance, sabotage 

and accidents 

 Despite the fact that the transnational E&P corporations are substantially involved in 

CSR, yet a lot has to be done in meeting the immediate needs of the host communities 

 Statistics of environmental problems associated with the petroleum industry in the 

Niger Delta region is inconsistence and incoherent depending on the source. 

 

5.1.2 The Government: 
 Continuous gas flaring is still a practice in the Niger Delta region as result of 

inadequate legislations and/or ineffective enforcements 

 Human rights violation is as a result of corruption, inadequate legislation, inefficient 

law enforcement, centralized/federalized mineral right and environmental degradation 

 CSR will have lasting impact when there are infrastructural developments already on 

ground 

 The Federal Government of Nigeria owns 100% of the mineral right in the Niger 

Delta: offshore and onshore 

 Although the E&P transnational corporations treat the environment to world standard 

but their response time to emergency and environmental issues is rather late and 

below standard 

 Militancy is fuelled by E&P environmental degradation, unemployment, federalized 

mineral right, greed, and the absence of infrastructural development, impoverishment, 

and inadequate resource control measures. 
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 Most drilling and production site are left for a future date to be restored or cleaned up 

and this have both social and environmental impacts on the Niger Delta. 

 

5.2 Discussion 
This section shows the deductions and interpretations made from the result and information 

analyzed. It discusses gas flaring, oil spillage, site restoration, sabotage, militancy, production 

equipment failures, legislation & environmental law enforcement, mineral right & resource 

ownership, resource control measures, CSR and operational transparency, and the 

significance of this study as it relates to oil and gas exploration and production in the region 

of study. The aforementioned issues resulted from problem accumulation as presented by 

Downs (1972) in relation to the phase 3 and phase 4 of his issue-attention cycle. 

 

5.2.1 Gas Flaring 
Natural gas has been flared in Nigeria’s Niger Delta for over half a century as an avenue to 

get rid of associate gas during petroleum production (Osuoka, 2005). Flaring and venting of 

natural gas is cost effective but impacts the environment devastatingly. Gas flaring is a major 

contributor of Carbon (IV) Oxide (CO2) and Green House Gas (GHG) emissions which 

results in global warming and ozone layer depletion respectively (Mayor, 2007; Lifeofearth, 

2010). Corporations whose operations generate CO2 have been charged with the 

responsibilities of its reduction as evident in Kyoto protocols, Intergovernmental Panel on 

Climatic Change (IPCC), World Health Organization (WHO), and Earth Summits to mention 

but a few. Responding to earth’s climatic change, the E&P corporations world wide seek a 

greener way to produce oil with less flaring or zero flaring, and this has been achieved in 

most advanced countries including Germany, Belgium, the Netherlands, and the UK. 

Whereas Russia, Nigeria, Iran, Iraq, Kazakhstan and Egypt still top the world’s gas flaring 

list (World Bank, 2007; NGDC, 2010). The rest of the ranking by countries can be found in 

Appendix 3 and Appendix 4. 

With respect to the Niger Delta and the transnational E&P corporations operating therein, 

Shell has been able to curtail its gas flaring volume worldwide yet has its 80% flaring in 

Nigeria as documented it their sustainability report. According to the Shell’s 2008 

sustainability review, Shell had effectively ended continuous flaring everywhere outside 

Nigeria by the end of 2008 (Shell, 2009:5). It follows that Shell has one of the best 

environmental practices in terms of flaring everywhere it operates except in Nigeria. How did 
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Shell achieve its global zero gas flare? What are they waiting for to apply such principles in 

their operations in Nigeria? What are their limitations? Shell also stated that they have 

invested about $3 billion in the projects relating to gas flaring reduction and still need to put 

in similar amount to achieve a state of zero flare in Nigeria (Shell, 2009).  

The graph of fig. 32 below shows the extent work done between 2001 and 2008 by Shell to 

reduce gas flaring in Nigeria according to their 2008 sustainability report. 

 

 
Adapted from Shell’s 2008 sustainability review  (Shell, 2009) 

Figure 34: Gas flaring Analysis 

 

Looking at the trend of events in Shell’s operation in Nigeria, between 1999 and 2001 gas 

flaring was on the progressive trend. During this period, there was no action taken to reduce 

or stop flaring. From 2001, there was a noticeable contrast in the trend. There was a sharp 

decline in gas flaring even though production was still in the increase. The gas flaring 

initiative and investment started in 2001 and progressively till 2008 resulting to 70% 

reduction in flared gas according to the available data (Shell, 2009:7). It is pertinent to note 

that although the progression looks promising yet the figures are not healthy. As at 2008, 

Shell gas flaring volume in Nigeria recorded about 8 million tones CO2 equivalent (see fig. 32 

above). Shell stated that the retardation in the effort to end gas flare in Nigeria was largely as 

a result of ongoing federal government funding and security problems (Shell, 2009:7).  
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Hence, more effort is needed in zeroing off gas flaring to save our planet from global 

warming and other climatic chaos while protecting life and biodiversity. 

Another interesting aspect of gas flaring is the emission of other GHGs. During flaring, some 

of the gases meant to be burnt escape into the atmosphere. Methane, a constituent of the 

associate natural gas is a green house gas which has a green house effect and impacts the 

ozone layer (Mayor, 2007). Another extract from the Shell’s 2008 sustainability reviews is 

figure 35. 

 

 
Adapted from Shell’s 2008 sustainability review (Shell, 2009:7) 

Figure 35: GHG Emissions 

 

Sequel to the graphical trend, the emission of GHGs is on the increase up until 2003 and 

thereafter is started decreasing following the Shell’s gas flaring reduction initiative of 2002. 

Shell has recorded a substantial achievement from 2003 to 2008 according to their 

sustainability review from about 100 million tones CO2 equivalent to about 75 million tones 

CO2 equivalent (see fig above) resulting to about 30% reduction. However, their achievement 

is not much in 5 years as 75 million tones CO2 equivalent is enormous compared to their 

operations in the zones of zero flares shell-wide. A lot needs to be done by the stakeholders 

and actors in the E&P business to ensure the achievement of zero gas flare that will reduce 

both CO2, GHGs emissions, and other related impacts thereupon. 
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Comparing the data from Shell’s sustainability review on flaring with the data published by 

National Geophysical Data Center (NGDC), the trends are similar. The both show that there 

is reduction in the volume of gas flared in Nigeria especially from 2001 to 2008 (see figures 

34, 35 & 36). 

 
www.ngdc.noaa.gov/dmsp/interest/flare_docs/Global_BCM_20090812.xls (NGDC, 2010) 

Figure 36: Estimated Gas Flared in Nigeria 

The figure shows that as at 2008, the estimated gas flared in Nigeria is 15 Billion Cubic 

Meters and the trend shows a reduction. However, 15 BCM is huge and a figure to be 

reckoned with. The federal government, regulatory agencies, Non Governmental 

Organizations (NGOs), the E&P corporations and other related actors/stakeholders should 

fast track the zero gas flare initiative in Nigeria as started by Shell and supported by the 

World Bank’s Global Gas flaring Reduction Partnership (GGFR) to save the people of Niger 

Delta, Nigerians and the world at large from the impact of gas flaring. 

An alternative way to utilize the associate natural gas produced alongside oil is to generate 

electricity for the host communities and their environs by investing in gas turbines or even 

mini electricity projects. This will not only foster sustainable development but will have a 

huge multiplier effect leading to industrial symbiosis. Secondly, the domestic use of associate 

gas could be increased by reducing flaring. The gas could also be captured and re-injected 

into a subsurface reservoir to be used in the future. It could as well be captured liquefied 

and/or frozen and exported as liquefied Natural Gas (LNG) and/or dry ice to boost foreign 

exchange earnings. The federal government should complement the effort of the E&P 

corporations like Shell and GGFR initiative, and invest towards a zero gas flare Nigeria. 
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5.2.2 Oil Spillage, Water Pollution and Site Restoration 
Oil pollution has tremendous impact on the environment (land, water and air) and life in 

general. The low yield of agricultural produce has been attributed to oil spillage on the 

onshore areas and waterways of the Niger Delta.  The causes of spillage include equipment 

failure, vandalism, ‘sabotage’, and ignorance. In most cases, the issue is not the spill but the 

attitude of the E&P corporations towards cleaning the pollution and restoring the impacted 

areas. Their responses are rather too slow which usually widens the footprint of the pollution 

and its impact on the environment. For instance, it took Shell Nigeria 18 days to clamp a 

ruptured pipe leaving the community of Ogbodo polluted (Turner, 2001). Oil spillage from 

rupture can be avoided by the following: initiating a preventive control measure by a way of 

periodic overhaul, using standard pipes and proper pressure controls, goods assets integrity 

report and documentations, and avoidance of ignorance. 

Vandalism and sabotage is social as it is political. The youths indulging in vandalizing 

pipelines gain nothing from doing it. They are just angry with the operations of the E&P 

corporations. They feel marginalized from the wealth of their fatherland. The only way to 

show off their grievances and agitations is by destroying oil and gas installation which results 

in oil spillage and water pollution. Therefore, stopping spillage caused by vandalism means 

arresting the situation on ground. Getting these able-bodied men empowered and of course 

creating jobs for them will be a good start.  

Another regular and ugly incidence that leads to vandalism is the scarcity of petroleum 

products in Nigeria. Nigeria produces and exports crude oil yet it imports refined products 

and sells back to its citizens at higher pump prices. At regular occasions, the imported 

products (gasoline, kerosene and diesel) are not enough to serve the energy demand of over 

150 million Nigerians and foreigners therein. Sequel to the shortage in supply of theses 

products, people are tempted to tapping from high pressure pipeline which eventually leads to 

oil spillage, explosions and sometimes death. The government should get the old refineries 

working, and/or build new refineries, and/or get the E&P companies especially Shell and 

ExxonMobil to start refining in Nigeria. These companies refine crude oil in most places they 

operate but not in Nigeria. Allowing a few highly placed individuals to be involved in the 

importation of refined petroleum products will not take Nigeria any far. If the government 

refuses to build new refineries or get the old refineries working in full capacity, then it should 

open the importation business to involve several actors. This will engender competition and 

the forces of demand and supply will bring the pump prices down.  
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The figure below shows the relationship between the different causes of spill in Nigeria as 

documented in Shell’s 2008 sustainability review. 

  

Adapted from Shell’s 2008 sustainability review (Shell, 2009:7) 
Figure 37: Oil spill analysis 

The figure above shows that there are also some special cases of spill caused by hurricane 

alongside sabotage and operational faults. The figure shows that between 1999 and 2007, 

most of the spills are as a result of equipment failure or operational faults. However, from 

2007 down to 2008 the trend changed as sabotage takes the lead. Sabotage can be contained 

when the people are participatory involved in CSR leading to vocational training, 

empowerment and employment and are happy with the corporation’s environmental, social 

and of course economic performance in their communities. Secondly, sabotage could fizzle 

out when the products are available and affordable. When combined, operational and 

sabotage, the volume of spill becomes very huge as could be easily read from the figure 

above to about 8000 tons of spilled crude in 2008. Eliminating sabotage will go along way to 

reducing oil spill in the Niger Delta and in Nigeria at large. Furthermore, the oil corporations 

should ensure that after-spill clean up is carried out to the required standard as at when due to 

avoid further damage to the environment, and not waiting to be sued. The same applies to the 

restoration of a production site. 

Site restoration should be carried out immediately after production and not left to be done at a 

future date. When there is a delay in restoring a site, the footprint of the pollution on the 

environment spreads. Therefore, site restoration should be a part of the production project 

planning and follows immediately after decommissioning. 
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5.2.3 Mineral Right and Resource Control 
In Nigeria, the mineral and/or resource ownership right is solely federalized and absolutely 

governmental. The federal government has control over all petroleum resources in the 

Nigeria’s onshore and offshore areas giving the land owners, the Niger Delta people no 

element of control or ownership. The mineral right structure in Nigeria has over the years 

engenders economic and social problems that has recently resulted in sabotage, 

environmental degradation and more severely, militancy. About 90% to 95% of Nigeria’s 

foreign exchange earnings and about 50% of its Gross Domestic Products (GDP) come from 

petroleum (Obi et al., 2006). This is a serious economic problem should anything happen or 

disrupt the exploration and production of oil and gas. The government could do anything to 

protect the oil and gas installations even if it means involving the military as has been the 

case in the Niger Delta. The people of the Niger Delta whose land the resources are drilled 

and produced feel marginalized, and their inability to access these natural resources results in 

agitations. Their agitations increase violently when there is scarcity of petroleum products 

(gasoline, kerosene and diesel), which is a routine in Nigeria. Not only are these products 

scarce, they are also expensive at pump prices to the average Nigerian owing to the fact that 

they are imported even when the government claims that the pump prices are subsidized. 

As a direct implication of inaccessibility of petroleum products, exorbitant pump prices, and 

restricted mineral right the people of Niger Delta resort to sabotage and militancy as the only 

way to make their cry loud enough for the world to hear. The resultant of sabotage and 

militancy is environmental degradation, economic breakdown, restiveness, violation of 

human rights, abuses and of course death. 

The federal government should relinquish a part of the mineral right to the land owners 

(people of Niger Delta). Let the people have control over a certain aspect of the resources for 

instance a certain onshore jurisdiction as applies to the United States (US). In the US, mineral 

ownership is solely private on private properties and onshore areas whilst the government 

only owns the mineral resources on public properties and offshore areas (Ayodele-akaakar, 

2001). When the people of Niger Delta establish control and assert access to minerals in a 

certain jurisdiction, then they will be in charge feeling recognized and important. This will 

reestablish a sound cordial relationship between the people, the government and the oil 

corporations in the area. Agitations, sabotage and militancy will all be expunged from the 

system thereby engendering peace and sustainable development while reducing 

environmental degradation. 
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5.2.4 Legislation and Environmental Law Enforcement in Nigeria 
Legislation has a lot to do in protecting the environment and the people therein. In Nigeria 

there are several legislations and environmental laws regarding petroleum exploration and 

production as stated in section 4.5 of chapter 4, which includes gas re-injection decree, 

petroleum regulation act, land use act, oil pipeline and national effluent limitation regulation 

(Omokaro, 2006; Anakwe, 2010). Irrespective of the aforementioned decrees, Nigeria still 

tops the world’s oil spill and gas flaring chart (Omokaro, 2006; World Bank, 2007). The 

Niger Delta creeks are polluted as result of effluent discharged yet opposed by the national 

effluent limitation regulations. To every environmental problem in the Niger Delta there is a 

law or decree that prohibits such yet the impacts persist as the problems are not addressed or 

properly attended to. This is an indication that environmental laws in Nigeria are inadequate 

and/or improperly enforced (Wawryk, 2002) and the regulatory system in Niger Delta is 

deeply flawed as a result of conflicts of interest (Amnesty International, 2009).  

Accordig to Audrey Gaughran of the Amnesty International; 

“…Oil companies have been exploiting Nigeria’s weak regulatory system for 
too long as they do not adequately prevent environmental damage and 
frequently fail to properly address the devastating impact that their bad 
practice has on people’s lives…” (Amnesty International, 2009). 

The way forward is to overhaul the environmental laws and institute a special task force to 

ensure its enforcement with a zero tolerance. Looking at the structure of these laws they 

could be seen as adequate but poorly enforced or not enforced at all as the argument put up 

by Amnesty International in their 2009 report captioned: 

 “Oil industry has brought poverty and pollution to Niger Delta”. 

When environmental laws are effectively enforced and implemented, cluprits brought to book 

and penalized,  then other intending or potential culprits will sit up. The penalty should be 

very severe such as suspension of operation and/or withdrawal of operational licence. This 

will make any potential culprit to have a rethink before carrying out any action that could 

violate environmental laws and degrade the environment.  
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5.2.5 CSR 
Several researchers have contributed to the concept of CSR based on social, environmental 

and economic aspects of a business. While some are advocates, believing that CSR is 

necessary and will impact positively on the profit margin of a corporation, others are critics 

and see CSR as a mere green wash. The advocates of CSR have similar opinion to the 

concept of CSR on the three bottom-line of sustainability (social, economic and 

environmental).  

The concept of CSR is to voluntarily integrate social and environmental concern into a 

business operation (European Commission, 2006). It enables corporations to actively engage 

in community and sustainable development (CSR Sweden, 2010), and combines companies’ 

economic goals with assuming responsibility for their impact on the environment (Maas, 

2009). Looking at the arguments put up by CSR advocates with relevance to developing or 

emerging economies, it is understandable that CSR is propagated with greater emphasis. In 

Niger Delta, the host of several multinational oil corporations operating in Nigeria has seen 

various environmental challenges resulting in economic and social mishap. Some of these 

challenges includes: oil spillage, gas flaring, water pollution, and damage of farmlands. 

However, by applying the generic concept CSR and taking responsibility for operations 

having impacts on the environment, corporation will not only salvage the environment but 

also bring peaceful coexistence amongst them, land owners and other stakeholders. The 

people of Niger Delta want the oil corporations to take full responsibility of their 

actions/activities on their homeland by a way of compensations, community development 

services, educational aids, health aids, infrastructural developments, vocational training and 

employment while operating in environmentally sound manner. 

The people are ignorant of the fact that CSR is a voluntary service (European Commission, 

2006) and that corporations are not obliged by any legislation in Nigeria to carry out CSR 

(Enemaku, 2006). Besides, they see the government and the oil corporations as two 

inseparable entities. They blame the corporations for lack of basic amenities and 

infrastructural development: bad or lack of road networks, lack of power supply, lack of pipe 

borne water, lack of health facilities and others. Most of these blames should be redirected to 

the government but instead the corporations receive all the blames and agitations. The 

government should look at the basic needs of the people of Niger Delta and invest a part of 

the oil revenue on them. This will complement the efforts put by the oil corporations in CSR 

and make it meaningful. The corporations on their part should not wait for the government 

and their politics but should get involved with the people by knowing their most pressing 
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needs and extend the long arms of CSR on those. There have been lots of cases where 

corporations think they are performing very well in CSR not knowing that the people do not 

benefit from the gestures. Hence, getting the people involved in determining their priority 

needs and involving them in designing CSR programs that would address such issues would 

go along way to closing the gap between the people and the corporations in CSR. When 

corporations just focus on the things they deem right without getting the people’s opinion, 

then the aim of CSR would have been defeated as this will not have effect and will not impact 

on lives. That is when corporations just want people or the world to know they are doing 

something on CSR irrespective of the perception of those the CSR is meant for. This is in fact 

what critics call green wash and believe will not foster development (Matten et al, 2003; 

Frankental, 2001). When the communities’ or peoples’ needs are met and they are happy, 

then business will sprout in the positive direction and this will not only impact on the profit 

margin of the corporations but will engender sustainable development and sound cordial 

relationship amongst the actors and stakeholders. 

Since the oil communities of Niger Delta perceive the oil corporations and the government as 

inseparable, these two entities should then work in collaboration and liaise with communities 

to give CSR its generic meaning that will bring peace and development for the people, 

profitability for corporations and economic growth for the government. This will be a win-

win situation for all stakeholders. 

 

5.2.6 Operational Transparency 
Truth and operational transparency can not be over emphasized in business dealings. The 

transnational oil corporations in the Niger Delta are not ruled out. When the host oil 

communities perceive the operations of these corporations as not transparent and/or 

publishing flawed or doctored reports about their activities especially environmental issues, 

they lose their credibility in people’s sight become vulnerable. 

Some of the socio-environmental reports published by some of the oil corporations as 

documented by the Amnesty international in 2009 have been faulted and proven to be false. 

The scale of pollution and environmental damage in the Niger Delta has never been properly 

assessed as the available data vary considerably depending on sources and are usually 

doctored (Amnesty International, 2009). Oil corporations report oil spills as the resultant of 

sabotage whereas in most of those cases the spills are as a result of faulty equipment or 

operational errors (Amnesty International, 2009). This is the case between Shell and the 
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Batan community of Warri south-west in Delta State (a Niger Delta community) – a 

documentary by The Center for Corporate Social Responsibility in Port Harcourt, Nigeria and 

published by Amnesty International. There was a leakage in the Shell’s Batan oil facility and 

pipeline installation in 2000 and 2001 at the same spot as a result of production error and/or 

equipment failure as admitted by Shell. In 20th October 2002 a devastating spill occurred 

once again at the same spot owing to equipment failure and Shell’s ignorance to take 

preventive and/or precautionary measures in the previous integrity reports about this 

installation. Shell apologized to the people of Batan community and agreed to restitution and 

to pay compensation. The communities waited and only to discover that Shell had issued out 

a public statement and an official report saying that the spill occurred as a result of sabotage 

by the communities and that they are not compensating for that. An independent investigation 

was carried out by an NGO and the result also proved that said spill was as a result of 

equipment failure (worn out gaskets). When Amnesty International approached Shell for 

evidence for their conclusion on sabotage, the evidence was never provided (see video/audio 

at: http://www.amnesty.org/en/news-and-updates/video-and-audio/video-oil-companies-and-

nigerian-government-must-clean-oil-indus

Click play to watch a flash video on operaional transparency 

). The community now perceives Shell and others 

in the oil industry as enemies without credibility. They believe that whatever shell has to 

offer even in the future lacks credibility and transparency. Futher, when the people feel they 

are being deceived, no amount of CSR by the corporation(s) matters and as such becomes 

green wash. The oil corporation should be truthful, transparent, and sensitive with their 

dealings with their host communities to maintain peaceful co-existence while avoiding clash 

of interests, militancy and/or war. 

 
Video 3: Deceit or Transparency? 
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5.2.7 Militancy 
Irrespective of the genesis or source tales of the origin of militancy in Nigeria it has the same 

devastating effects on the socio-political and socio-economic development of the Niger Delta 

and the country at large. Militancy in Nigeria has caused restiveness, abuses, violation of 

human rights, mishaps, economic breakdown, developmental retardation, and environmental 

degradation amongst other impacts. The over whelming impacts of militancy can never be 

over emphasized as it has brought terror and misery to both the nation and foreign investors. 

Some foreign investors are forced to migrate to other neighboring countries for businesses as 

a result of kidnappings and adoptions of their staff or workers. And the resultant of this has 

been increasing staff retrenchments, unemployment, and inflation amongst others which 

leads to social vices. These angry youths under the umbrella of militancy claim that the 

transnational oil corporations have caused uncountable environmental degradations in their 

fatherland while siphoning so much revenue therein without commensurate compensation to 

the people. Before the discovery of oil, the Niger Delta is renowned for fishing, and 

agriculture. Today, due to oil pollution and gas flaring, fishing is almost a past glory and 

agricultural yields are nothing to right home about. Besides, the youths are not actively 

engaged in creative activities, no employments, and no source of income for them. The 

government does not have any sustainable structure to come to their aid or cushion their cries 

for decades. The youths and the people of Niger Delta feel marginalized as they are already a 

minority in the country’s polity and choose the warpath or militancy against the government 

and the transnational oil corporations. The kidnappings or adoption of foreign oil workers is 

one of the avenues to get attention and tell the government, oil corporations and the world 

that they should do the right things in the region. 
However, up until 2010, the government has not been able to set up an initiative to curb the 

menace of militancy and invest in sustainable infrastructural development. These able bodied 

men do not take pride or have pleasures in masks and carrying artillery. They want to have 

normal lives but the government has not given them a choice. In 2009, the government 

initiated the Amnesty deal, asking the militants to lay down their arms and imbibe peace 

without treason, promising them good life (good houses, training their wards, etc) and other 

packages. How long these could sustain depends on the government holding up to their part 

of the truce which might not continue with another regime. The amnesty initiative should be 

the type that would affect the life of a common or average man of the Niger Delta, not for 

selected commandos who have proven to be enemies of the state. This is for the fact that 
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other unnoticed militants will follow suit to be recognized and the problem will continue in 

that trend socially and politically. 

The best line of peace remains to set up initiatives that would put smiles on the faces of the 

every person in the region and the country at large and not pampering a selected few. 

Focusing efforts and resources on a selected few individuals and not the people will not stop 

restiveness and will not bring sustainable development but clash of interests 

 

5.3 Discussion Sum up 
This study was meant to be an industrial-based dissertation but was inevitably done as 

school-based project due to the difficulty in getting a placement for an ‘exjobb’ in the related 

industry. There are also difficulties in getting feedbacks from the questionnaire made for the 

purpose of seeking external views as per environmental control in the oil and gas industry. 

The little responses received shows how stuck and limited the resources are in going deep 

into this research. However, the conclusions and recommendations are based on theories, 

analysis of previous studies, literature reviews, industrial experiences, and of course technical 

background in the field of environmental engineering and management. 

 

Click play and wait for about 5 seconds to see what the people of Niger Delta feel about the 

Transnational E&P corporations operating on their land. 

 

 
Video 4: Oil and the People of Niger Delta 
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CHAPTER 6 
This chapter gives the conclusions of this study which for the ease of understanding has been 

categorized into technical and social parts in relation to the industry, the people and the government. 

It also suggests recommendations for improvement and further studies. 

 

6.1 Conclusions 
This dissertation reached the following conclusions: 

 

6.1.1 The Government 
 The way forward for the Nigeria’s oil and gas industry in an emerging economy will 

be based on strict environmental legislations and full-scale independent enforcements. 

This will not only reduce the social and environmental impacts associated with oil and 

gas exploration & production, but also instills good practices in the industry. 

 Creating jobs, having the three old refineries working at full capacity, building new 

refineries, and liberalizing petroleum products importation will not only force down 

the pump prices of these products, stop theft of oil or sabotage, but also have a huge 

multiplier effects to sustainable development in Nigeria as an emerging economy. 

 Restructuring the mineral right or petroleum resources ownership to assert certain 

ownership/right to the land owner(s) and/or host communities in Nigeria will not only 

arrest restiveness, vandalism, and militancy, but also bring peaceful coexistence, 

engenders economic growth and infrastructural development. 

 The government should invest in infrastructural development leading to the 

generation of basic amenities including: constant power supply, portable water, 

construction of roads and rail ways, construction of bridges, and quality education in 

the Niger Delta and the nation at large.  

 The Nigerian Economy should be diversified from petroleum. This will resurrect 

agriculture, manufacturing and other means of foreign exchange earnings while 

helping the government relinquish some resource ownership or mineral right to the 

people of the Niger Delta and to cultivate peace sustainably. 
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6.1.2 The People & the Industry 
 The Environmental Management Strategies of Multinational E&P corporations are 

basically the same but their response time to environmental issues in Nigeria is much 

due to poor legislative enforcement. 

 The people of the Niger Delta should be heavily represented in CSR decision making, 

planning and implementation. This will not only meet their immediate and pressing 

needs, but also brings mutual respect and cordial relationship between the host 

communities (the people) and their guests (the E&P corporations). 

 Militancy is as result of environmental degradation, unemployment, federalized 

mineral right, greed, lack of infrastructural development, abject poverty, 

impoverishment, inadequate resource control measures and marginalization, and a 

threat to national security 

 Oil spills, waste dumping, water pollution, explosions and gas flaring in the Niger 

Delta are notorious and endemic. Oil spills result from corrosion of oil pipes, poor 

maintenance of infrastructure, leaks, equipment failure, production error, and human 

error and at times are as a consequence of vandalism, theft of oil or sabotage 

(Amnesty International, 2009). 

 Vandalism, theft of oil or sabotage is an indication that the people can not afford the 

exorbitant pump prices of petroleum products and/or its scarcity in the host 

communities where the crude oil originates. However, making these products 

available and affordable will reduce and even stop these consequences that usually 

result in spills, different kinds of pollution, and explosions while protecting life and 

property. 

 Statistics of petroleum production problems and its associated environmental impacts 

including oil spills, other forms of pollution, and claims of sabotage from the oil 

corporations differ from sources. The claims and figures are usually inconsistent and 

incoherent, and as such lacks credibility. 
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6.2 Recommendations 
Sequel to the discussion, result and conclusion of this study, the recommendations are thus 

categorized into technical, governmental, and industrial (policy). The following has been 

recommended: 

 

6.2.1 Technical 
 Associated natural gas should be captured for further applications and usage. The 

Natural gas could be liquefied and exported as Liquefied Natural Gas (LNG) or as dry 

ice for foreign exchange earnings. It could also be re-injected into a subsurface 

reservoir to boost production and to be used in the future. 

 Associated natural gas should be used to generate heat and electricity for the host 

communities instead of being flared. This will serve the energy demand of the people 

and foster Industrial Symbiosis within the region and its environs. Since the 

communities of the Niger Delta do not have power supply, this project will not only 

reestablish a cordial relationship between the people and the corporations but will also 

have other multiplier effects for sustainable development. 

 The oil corporations should upgrade their maintenance (preventive maintenance) 

culture on oil and gas installations in Nigeria and as well reduce human/production 

error rates in order to achieve environmentally sound approach in their operations in 

the Niger Delta and Nigeria at large. An installation should not be allowed to fail 

more than once before it could be taken seriously, like the Batan oil spill in Delta 

State that occurred thrice in three year at the same spot having a wide footprint of 

pollution on both waterways and land.  
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6.2.2 Industry 
 Site restoration should be designed as a part of the drilling and production project; this 

will enable the sites to be cleaned up alongside decommissioning without having to 

wait for a later date. This idea is not only time and cost effective but also protects the 

environment from further damages. 

 Reforestation should be a culture in the E&P business. Affected sites should be 

reforested as soon as decommissioning is over. This will help recapture ecological 

footprint and reduce carbon footprint. The vegetation will help sequester CO2 and 

reduce its effect on climate change. 

 CSR projects should be participatory involving the communities to identify what their 

pressing needs are and involve them in designing the projects leading to community 

development. These will make them feel recognized and happy doing what will 

impact the life of the average man in the Niger Delta. The corporations should stop 

imposing good gestures on their host communities in the name of CSR; it may look 

like a green wash venture if the people do not appreciate it or if it fails to meet their 

pressing needs. 

 Oil and gas installations should be periodically serviced and integrity report well 

documented. Besides, points of weaknesses or areas of regular equipment failures 

should be noted and redesigned to a robust standard and/or replaced with a more 

compliant component to prevent future occurrences. 

 The E&P corporations must be liberal with information (transparent) regarding their 

operations to the people and the media to gain their trust and maintain a healthy 

cordial relationship with all stakeholders in the business. 

 The E&P corporations should do their business to the standard they apply when 

dealing with the advanced economies and not taking advantage of the inadequate 

and/or inefficient enforcement of laws in emerging economies to degrade the 

environment and abuse human rights. 
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6.2.3 The Government 
 The government needs to invest a substantial chunk of the oil revenue back into Niger 

Delta and get the people involved in infrastructural decision making to restore peace 

 The government in collaboration with the E&P corporations should set up a 

vocational training initiative and get the Niger Delta youths busy while providing 

them with career opportunities at regular basis. 

 To avoid vandalism, the products should be made available and affordable to the 

average man. The government must fix the existing refineries to work at full installed 

capacities and build new ones at strategic locations. The transnational E&P 

corporations should be encouraged to build refineries in Nigeria. 

 The people of the Niger Delta should be made to be a part of any decision or project 

that will be carried out in their area. By so doing the actors will know exactly what 

affects the people and what their needs are, not imposing good gestures in the name of 

CSR that the people may not see as important.  

 Environmental legislation in Nigeria should be updated to international standard with 

effective enforcement. This will get corporations to improve on the environmental 

standards and industrial practices in their operations/activities in the Niger Delta. In 

addition, gas flaring could be stopped and should be stopped without further delays. 

This should be addressed by amending/standardizing the Associated Gas Re-injection 

Regulation/Decree of 1979 and its 1985 amendment while instituting a full-scale 

enforcement. 

 The Federal Government of Nigeria should restructure her mineral rights to 

accommodate the Niger Delta people. There should be a dual ownership system 

where the people own some of the minerals found in some certain geographical 

zone(s). Let the people take control of the resources in such domain and manage the 

operations thereof as in the case of the United States. The federal government could 

make the mineral or resource ownership solely private on private property (onshore), 

and then owns all resources on public property (onshore and offshore). This will 

assert the land owners (Niger Delta people) the right to the resources including 

petroleum on their land(s) subject to the legislation covering the petroleum industry 

under the federal government. A sound resource control measure will eradicate 

militancy; restore peace and bring sustainable development to Niger Delta and 

Nigeria at large. 
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Finally, it is recommended that the government, the industry, the people, and other concerned 

stakeholders should have a periodic consensual meeting where issues of attention can be 

discussed and addressed. This meeting could be monthly or quarterly based upon agreement. 
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APPENDICES 
Appendix 1:  Potential Impacts of Oil Operations on the Environment 
 
Oil Operation Potential Impact on the Environment 

1. 

Geological Survey Drilling 

Disturbances of flora habitat. 

Accumulation of toxic materials from drilling 

materials.  Oil pollution of the sea, beaches or land.  

Destruction of fisheries production.  Destruction of 

breeding ground for some marine fishes.  Alteration 

of the taste of fisheries.  Killing of bottom dwellers.  

Pollution of underground water (waste pits). 

2. 

Production/Processing 

Water pollution from long-term cumulative effects 

of produced water (with high salinity). 

Water pollution from salinity waste, used lubricating 

oil and solid waste. 

3. 

Tanker loading, location (onshore and 

offshore). 

Water pollution from ballast and tank washing.  

Deck drainage, spillage during loading operation 

with its accompanying effects on the flora and 

fauna.  Disruption of seabed by dredging. 

4. 

Storage Depot 

Destruction of farmland for the establishment of 

storage depots, and water pollution from effluent 

water. 

5. 

Transportation 

Disruption of the seabed by dredging for pipeline 

installation.  Sedimentation along pipeline routes.  

Water pollution from consequences of leaks from 

fracturing or breaking of pipe caused by metal 

fatigue, trawlers and dredges or sea floor failures 

and sabotage.  Erosion and flooding of the area 

drastically affected. 

Adapted from: (Onwioduokit, 1998) 
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Appendix 2:  Gas Production, Utilization and Flaring in Nigeria (Million Cubic 
Meters) 

Year 
  

Production Utilization (2) as 
a % of 
(1) 

Flaring (3) as a % of (1) 

(1) (2)   (3)   
1970 8,039.0 72.0 0.9 7,957.0 99.0 
1971 12,975.0 185.0 1.4 12,790.0 98.6 
1972 17,122.0 274.0 1.6 16,848.0 98.4 
1973 21,882.0 395.0 1.8 21,487.0 98.2 
1974 27,170.0 394.0 1.5 26,776.0 98.5 
1975 18,656.0 323.0 1.7 18,333.0 98.3 
1976 21,276.0 659.0 3.1 20,617.0 96.9 
1977 21,924.0 972.0 4.4 20,952.0 95.6 
1978 21,306.0 1,866.0 8.8 19,440.0 91.2 
1979 27,619.0 1,546.0 5.6 26,073.0 94.4 
1980 24,551.0 1,647.0 6.7 22,904.0 93.3 
1981 17,113.0 2,951.0 17.2 14,162.0 82.8 
1982 15,382.0 3,442.0 22.4 11,940.0 77.6 
1983 15,192.0 3,244.0 21.4 11,948.0 78.6 
1984 16,255.0 3,438.0 21.2 12,817.0 78.8 
1985 18,569.0 3,723.0 20.0 14,846.0 80.0 
1986 18,739.0 4,822.0 25.7 13,917.0 74.3 
1987 17,085.0 4,794.0 28.1 12,291.0 71.9 
1988 20,253.0 5,516.0 27.2 14,737.0 72.8 
1989 25,053.0 6,323.0 25.2 18,730.0 74.8 
1990 28,163.0 6,343.0 22.5 21,820.0 77.5 
1991 31,587.0 7,000.0 22.2 24,588.0 77.8 
1992 32,465.0 7,058.0 21.7 25,406.0 78.3 
1993 33,444.0 7,536.2 22.5 25,908.0 77.5 
1994 32,793.0 6,577.0 20.1 26,216.0 79.9 
1995 32,980.0 6,910.0 21.0 26,070.0 79.0 
1996 36,970.0 10,150.0 27.5 26,820.0 72.5 
1997 36,754.0 10,207.0 27.8 26,547.8 72.2 
1998 36,036.0 10,886.5 30.2 25,150.1 69.8 
1999 36,156.0 12,664.6 35.0 23,191.8 64.1 
2000 47,538.0 21,945.0 46.2 25,592.0 53.8 
2001 57,529.0 29,639.7 51.5 27,890.3 48.5 
2002 47,976.0 26,203.4 54.6 21,772.6 45.4 
2003 53,379.0 30,580.0 57.3 22,799.0 42.7 
Source: Nigerian National Petroleum Company (NNPC) 
Adapted from NNPC and cited in Adenuga et al., (2002) 
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Appendix 3: Top Gas Fares by World Bank 
 

(World Bank, 2007) 
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Appendix 4:  Gas Flaring Ranking by Countries 

  
(NGDC, 2010) 

COUNTRY Gas Flaring Volume 2008 (BCM)
Russia_Combined 40.5603051
Russia_not_KM 21.3210438
Russia_KM 19.2392613
Nigeria 15.0516366
Iran 10.3886433
Iraq 7.0168672
Algeria 5.5423361
Kazakhstan 5.2189067
Libya 3.752595
Saudi_Arabia 3.510801
Angola 3.1205657
Qatar 2.9867145
Uzbekistan 2.7079066
Mexico 2.6104442
Venezuela 2.5747337
Indonesia 2.3242415
USA_Combined 2.3211958
China 2.3047969
Oman 1.9045733
Malaysia 1.8700465
Canada 1.8223394
Kuwait 1.8079621
USA_Alaska 1.5968645
Gabon 1.538411
Egypt 1.4968485
Turkmenistan 1.4638246
Congo 1.4031234
Yemen 1.2331228
Cameroon 1.2240788
UK 1.209901
Eq_Guinea 1.1936883
Brazil 1.1429222
Ecuador 1.0600366
Syria 0.8937866
UAE 0.8431269
India 0.7565971
Argentina 0.7512904
USA_CONUS 0.7243313
Vietnam 0.5028996
Brunei 0.4331012
Azerbaijan 0.4221686
Dem_Rep_Congo 0.3967257
Colombia 0.3692213
Norway 0.3656835
Australia 0.365085
PNG 0.3609354
Tunisia 0.3387111
Sudan 0.2095681
Thailand 0.183806
Trinidad 0.180215
Denmark 0.1497846
Chad 0.0873943
South_Africa 0.0837368
Bolivia 0.0737219
Ghana 0.0731367
Chile 0.0708092
Cote_dIvoire 0.0567644
New_Zealand.evf 0.0561925
Peru 0.0555142
East_Timor 0.0434777
Myanmar 0.0337421
Philippines 0.0283689
Mauritania 0.0267995
Romania 0.0253498
Netherlands 0.0003192
Belgium 0
Germany 0
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Appendix 5:  CSR Responsive Index by Countries 

RCI Ranking 
2007  

Country  
 

Responsible 
Competitiveness 
Index 2007 

Policy Drivers  Business 
Action  

Social 
Enablers  

1  Sweden  SWE  81.5  86.0  90.2  74.7  
2  Denmark  DNK  81.0  89.9  86.9  76.6  
3  Finland  FIN  78.8  83.9  84.1  76.7  
4  Iceland  ISL  76.7  83.5  74.9  86.3  

5  
United 
Kingdom  

GBR  
75.8  88.8  75.9  76.6  

6  Norway  NOR  75.5  83.8  77.3  75.9  
7  New Zealand  NZL  74.9  88.6  72.2  80.0  
8  Ireland  IRL  74.6  85.0  73.8  78.1  
9  Australia  AUS  73.0  82.7  73.6  73.3  
10  Canada  CAN  73.0  83.7  72.5  74.8  
11  Germany  DEU  72.7  81.8  74.8  70.1  
12  Netherlands  NLD  72.6  81.6  75.0  69.5  
13  Switzerland  CHE  72.5  87.8  74.5  65.7  
14  Belgium  BEL  71.9  86.1  70.1  73.0  
15  Singapore  SIN  71.3  83.7  74.4  63.5  
16  Austria  AUT  70.9  84.1  71.6  67.2  
17  France  FRA  70.1  76.9  69.2  73.6  
18  United States  USA  69.6  72.6  72.1  68.6  
19  Japan  JPN  68.8  80.7  68.9  65.7  
20  Hong Kong  HKG  68.3  84.5  68.9  60.6  
21  Portugal  PRT  65.9  79.2  63.1  65.7  
22  Estonia  EST  65.0  73.5  67.4  73.0  
23  Slovenia  SVN  64.1  76.0  61.3  63.7  
24  Chile  CHL  64.0  80.3  65.4  67.9  
25  Malaysia  MYS  63.7  82.3  68.4  59.2  
26  Spain  ESP  63.7  73.3  61.4  63.3  
27  Korea, South  KOR  63.0  69.3  62.8  60.7  
28  South Africa  ZAF  62.5  75.8  66.9  61.3  

29  
United Arab 
Emirates  

UAE  
62.4  75.1  63.6  52.1  

30  Lithuania  LTU  62.1  78.7  64.0  63.6  
31  Israel  ISR  61.6  76.9  63.1  64.2  
32  Italy  ITA  61.2  76.0  55.8  61.6  
33  Greece  GRC  61.0  72.9  61.1  52.6  
34  Taiwan, China  TAI  60.7  68.8  62.5  67.5  
35  Latvia  LVA  60.3  77.6  61.0  62.1  
36  Costa Rica  CRI  60.2  78.8  64.2  54.8  
37  Thailand  THA  60.0  76.3  65.3  53.5  
38  Jamaica  JAM  59.8  77.0  64.9  52.8  
39  Czech Republic  CZE  59.7  78.0  61.1  59.1 
40 Mauritius  MUS 59.3 79.4 58.0 62.7 
41 Botswana  BWA 59.3 82.0 57.5 61.8 
42 Kuwait  KWT 58.7 74.1 61.6 56.5 
43 Slovak Republic  SVK 58.2 77.9 59.0 57.0 
44 Hungary  HUN 57.7 79.9 57.8 55.9 
45 Peru  PER 56.8 70.3 60.7 52.8 

46 
Trinidad and 
Tobago  

TTO 
56.7 76.6 57.4 54.4 

47 Namibia  NAM 56.4 77.6 55.5 56.1 
48 Indonesia  IDN 56.1 72.5 59.0 51.3 
49 El Salvador  SLV 55.9 77.8 55.7 53.5 
50 Jordan  JOR 55.7 74.9 57.9 50.3 
51 Turkey  TUR 55.6 72.4 56.9 53.6 
52 Uruguay  URY 55.6 75.5 52.7 59.8 
53 Croatia  HRV 55.5 73.1 58.0 50.6 
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54 Poland  POL 55.4 74.7 53.6 57.8 
55 Colombia  COL 55.1 77.4 56.0 49.9 
56 Brazil  BRA 55.0 72.3 56.4 52.3 
57 Mexico  MEX 54.8 70.5 57.6 50.1 
58 Romania  ROM 54.6 68.1 54.9 56.4 
59 Bulgaria  BGR 54.4 70.4 51.3 60.9 
60 Tunisia  TUN 54.3 79.4 60.6 35.8 
61 Philippines  PHL 54.0 74.5 60.9 37.3 
62 Panama  PAN 53.9 70.1 55.2 51.1 
63 Georgia  GEO 53.4 80.0 53.4 45.8 
64 Moldova  MDA 53.3 69.7 55.2 48.9 

65 
Macedonia, 
FYR  

MKD 
53.1 70.2 54.6 49.0 

66 Argentina  ARG 53.1 69.8 52.1 54.0 
67 Egypt  EGY 52.6 69.5 58.3 39.9 
68 Sri Lanka  LKA 52.4 76.9 54.9 40.6 

69 
Dominican 
Republic  

DOM 
52.4 70.9 51.2 52.0 

70 India  IND 52.2 67.4 64.0 52.5 
71 Lesotho  LSO 52.1 78.6 51.8 44.2 
72 Guatemala  GTM 52.0 75.1 53.1 43.3 
73 Kazakhstan  KAZ 50.8 64.8 55.0 41.7 
74 Albania  ALB 50.4 73.2 53.1 37.8 
75 Honduras  HND 49.9 72.1 51.1 40.4 
76 Venezuela  VEN 49.8 64.1 53.5 41.1 
77 Nicaragua  NIC 49.5 73.5 47.4 45.1 
78 Zambia  ZMB 49.0 80.4 58.4 40.5 
79 Ecuador  ECU 49.0 72.3 49.0 40.5 
80 Uganda  UGA 48.1 85.2 52.2 45.6 
81 Nigeria  NGA 48.0 76.3 56.3 43.6 
82 Kenya  KEN 48.0 78.5 55.0 44.3 

83 
Russian 
Federation  

RUS 
48.0 61.7 51.9 38.0 

84 Bolivia  BOL 47.5 63.1 47.9 42.6 
85 Cameroon  CMR 47.4 69.3 46.0 41.5 
86 Paraguay  PRY 47.3 70.0 42.1 48.4 
87 China  CHN 47.2 64.2 50.4 35.9 
88 Zimbabwe  ZWE 47.2 66.1 60.1 39.5 
89 Mali  MLI 47.2 74.4 50.4 52.9 
90 Tanzania  TZA 47.1 72.5 55.5 43.8 
91 Malawi  MWI 47.0 77.1 53.1 44.8 
92 Benin  BEN 46.9 73.9 51.4 50.2 
93 Madagascar  MDG 46.9 74.3 52.9 46.7 
94 Burkina Faso  BFA 46.6 71.9 51.6 49.8 
95 Morocco  MAR 46.4 67.4 42.4 46.1 
96 Mozambique  MOZ 46.1 73.5 51.2 47.3 
97 Ukraine  UKR 45.2 50.7 48.4 40.8 
98 Gambia  GMB 45.1 79.1 52.5 36.3 
99 Cambodia  KHM 44.3 75.4 50.9 38.6 
100 Mongolia  MNG 43.9 63.8 49.9 47.1 
101 Angola  AGO 43.4 59.4 42.5 38.2 
102 Mauritania  MRT 41.6 65.1 49.3 37.1 
103 Pakistan  PAK 41.4 68.5 48.4 35.8 

104 
Kyrgyz 
Republic  

KGZ 
41.1 66.7 45.5 41.6 

105 Ethiopia  ETH 40.8 76.4 47.2 29.9 
106 Bangladesh  BGD 39.8 74.3 40.6 40.1 
107 Nepal NPL 37.5 65.1 41.0 35.8 
108 Chad  TCD 35.1 64.6 40.3 27.1 
Source: http://www.accountability21.net/uploadedFiles/Conference/RCI%20_2007.pdf 

http://www.accountability21.net/uploadedFiles/Conference/RCI%20_2007.pdf�


Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

106 

 

Appendix 6:  Recommendation Letter  
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Appendix 7:  Questionnaire 

 

 

 

 

 

 

 



Linköping University 
Environmental Control in Oil & Gas Exploration & Production 

May, 
2010 

 

108 

 

Appendix 8:  Responses to Questionnaire 
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