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Abstract
Energy service needs and developmental issues have been strongly correlated through
research. It has been proposed that the provision of adequate energy service needs to the
poor could improve their standard of living in different dimensions of poverty especially
energy poverty. A closer examination of poverty in Africa brings to mind rural areas but
more recently, there is an urbanisation of poverty. Concurrently, there are mechanisms such
as the Millennium Development Goals (MDGs) which include a target to fight poverty and
ensure environmental sustainability around the world by 2015. Furthermore, the energypoverty association has been supported through linkages to the MDGs. It is believed that
the provision of energy services could spur the achievement of the Goals. As urbanisation
increases at high rates, African cities need to become environmentally, socially and
economically prepared to accept this growth. Energy is not an end in itself but it underpins
human survival therefore it can be used as a basis for development and economic growth.
The purpose of this research is to assess the energy needs of urban poor households in
Nigeria. The research was based in two Nigerian cities, Lagos and Ibadan. Portions of the
following research draw from sub- Saharan Africa but the field research is unique to the
two Nigerian cities. More specifically, this research aims to evaluate the socio-economic,
environmental and policy issues associated with energy service needs for urban poor
households. In addition to Semi-Structured interviews with Managers in the energy sector,
a survey of 80 urban poor households was carried out in Lagos and Ibadan. Results show
that energy services are vital to human survival but financial constraints limit accessibility
and use which cause urban poor to move down the energy ladder; thereby using a mix of
energy sources. The energy services needed by most urban poor are lighting and cooking. A
majority of the urban poor respondents think their electricity bills are unfair, yet they are
willing to pay more to increase their standard of living. Results also suggest that sufficient
policies exist to enable the provision of clean, accessible and affordable energy to the urban
poor but inadequate policy implementation serves as a barrier to policy goals. The author
recommends adequate policy implementation and political will for the achievement of
policy aims; by so doing, project development, technological and financing options enlisted
in the policies can be adequately undertaken for the betterment of human lives in Nigeria.
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Executive Summary
Introduction
The provision of clean, affordable and accessible energy services to people in need can help
improve their lives in different areas such as healthcare, sanitation, indoor air pollution and
education. Especially in some urban centres where urbanisation and poverty is on the rise,
there is an opportunity to implement energy projects that can help increase standards of
living. In the world, urbanisation rate is highest in sub-Saharan Africa. Tackling energypoverty can provide a huge potential for improving different aspects of peoples’ lives in
urban areas. For this to be achieved, one needs to understand the energy service needs of
the urban poor consumers. This research focused on using Nigeria as a case study for the
assessment of the energy needs of urban poor households in Africa.

Research objective and methodology
The aim of this research is to assess the energy service needs of the urban poor in Nigeria
by exploring the associated socio-economic, environmental and policy issues. Before
scaling down to the specific country of interest (Nigeria), the research begins by exploring
the research aim in the general context of relevant issues common in sub-Saharan Africa.
The objectives of this research are to review the existence of the urban poor in sub-Saharan
Africa (more specifically Nigeria); examine energy sector in Nigeria with a brief look at
energy use in urban sub-Saharan Africa; investigate the energy needs of the urban poor in
two Nigerian cities; identify and assess policy and/or technology options available in
Nigeria for a sustainable energy future.
In order to accomplish the afore-mentioned aims and objectives, a critical review of
available literature was undertaken so that the author could be familiarized with previous
research. By so doing part of the research objectives were met while other objectives
needed further probing. For this purpose, a questionnaire survey was conducted in 80
urban poor households in two cities, Lagos and Ibadan. In addition to this, a SemiStructured interview was undertaken with 2 Managers in the energy sector.
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Research findings and recommendations
The findings from the field research undertaken in Nigeria showed some trends that had
been identified in similar research. One of such trends is the fact that the urban poor use a
combination of energy sources to satisfy their energy needs because electricity which is at
the top of the energy ladder is usually epileptic in supply. In addition affordability,
accessibility and availability usually affect the choice of fuel used in an urban poor
household. A significant proportion of the urban poor surveyed are aware that energy
services can improve their standard of living and they are willing to pay more to achieve
this. Lighting and cooking are the two energy service needs that most urban poor
households use. Telecommunication is also very important to them. Research findings also
show that there are adequate policies in place but policy implementation is a problem.
The author recommends that by enforcing policy implementation and ensuring political
will, policy objectives will be met and urban poor households can enjoy clean, accessible
and affordable energy services. Alongside, the government should seek to engage in
capacity building. Financing, project development, consumer participation and private
sector involvement are also areas that the Nigerian government should focus on in order to
achieve policy aims and objectives. The author also recommends that other technological
options should be sought as an alternative to conventional (centralized) electricity network.

7

Table of Content
DECLARATION OF OWN WORK.......................................................................................................... 2
AUTHORISATION TO HOLD ELECTRONIC COPY OF MSC THESIS............................................. 3
ACKNOWLEDGMENTS.......................................................................................................................... 4
ABSTRACT ............................................................................................................................................... 5
EXECUTIVE SUMMARY ........................................................................................................................ 6
TABLE OF CONTENT ............................................................................................................................. 8
LIST OF TABLES: .................................................................................................................................. 10
LIST OF FIGURES: ................................................................................................................................ 11
LIST OF ABBREVIATIONS................................................................................................................... 12
CHAPTER 1 INTRODUCTION ............................................................................................................. 13
1.0 INTRODUCTION TO THESIS .............................................................................................................. 13
1.1 AIM OF THE STUDY.......................................................................................................................... 14
1.2 RESEARCH OBJECTIVES .................................................................................................................. 14
1.3 THESIS OUTLINE ............................................................................................................................. 15
CHAPTER 2 METHODOLOGY ............................................................................................................ 16
2.0 INTRODUCTION ............................................................................................................................... 16
2.1 LITERATURE REVIEW ...................................................................................................................... 16
2.2 Q UALITATIVE RESEARCH ................................................................................................................ 17
2.2.1 Study Areas.............................................................................................................................. 17
2.2.2 Sampling Technique ................................................................................................................ 17
2.2.3 Interview and Data Collection ................................................................................................. 17
2.2.4 Field Data Problems ................................................................................................................ 18
2.3 Q UANTITATIVE RESEARCH ............................................................................................................. 18
2.3.1 Study Areas.............................................................................................................................. 18
2.3.2 Sampling Technique ................................................................................................................ 19
2.3.3 Questionnaire and Data Collection.......................................................................................... 19
2.3.4 Field Data Problems ................................................................................................................ 20
2.3.5 Pilot Testing............................................................................................................................. 21
2.4 CONCLUSION ................................................................................................................................... 21
CHAPTER 3 URBAN POVERTY AND ENERGY................................................................................. 22
3.0 INTRODUCTION ............................................................................................................................... 22
3.1 URBANISATION OF POVERTY IN SUB SAHARAN AFRICA .................................................................. 22
3.2
ENERGY AND POVERTY NEXUS................................................................................................ 26
3.3 ENERGY USE IN SUB-SAHARAN AFRICA URBAN AREAS ..................................................................... 28
3.4 THE IMPLICATION OF THE MILLENNIUM DEVELOPMENT GOALS TO URBAN AREAS ....................... 31
3.5 POLICY CONTEXT ........................................................................................................................... 32
3.6 CONCLUSION ................................................................................................................................... 34
CHAPTER 4 NIGERIA AS A CASE STUDY......................................................................................... 35
4.0 INTRODUCTION ............................................................................................................................... 35
4.1 POVERTY IN NIGERIA ...................................................................................................................... 36
4.2 ENVIRONMENTAL ISSUES IN NIGERIA.............................................................................................. 38
4.3 NIGERIAN ENERGY SECTOR ............................................................................................................ 38
4.3.1 Socio-Economy of Oil in Nigeria ............................................................................................. 38
4.3.2 Electric Power in Nigeria......................................................................................................... 40

8

4.3.3 Alternative Energy Sources/Renewable Energy........................................................................44
4.3.4 Policy context ...........................................................................................................................48
4.4 CONCLUSION ...................................................................................................................................53
CHAPTER 5 MAIN FINDINGS: STUDY AREAS, SURVEYS AND INTERVIEWS ..........................54
5.0 INTRODUCTION ................................................................................................................................54
5.1 PROFILE OF STUDY AREAS ...............................................................................................................54
5.1.1 Lagos........................................................................................................................................54
5.1.2 Ibadan......................................................................................................................................58
5.2 HOUSEHOLD INFORMATION ...............................................................................................................60
5.3 ENERGY SERVICES IN HOUSEHOLDS ................................................................................................61
5.4 ENERGY SOURCES ...........................................................................................................................61
5.5 ENERGY PRICING .............................................................................................................................66
5.7 ENERGY OPTIONS ............................................................................................................................69
5.6 ENVIRONMENTAL/HOUSING OBSERVATIONS....................................................................................69
5.8 INTERVIEW FINDINGS ......................................................................................................................72
5.9 CONCLUSION ...................................................................................................................................74
CHAPTER 6 DATA ANALYSIS AND DISCUSSION: ENERGY USE IN URBAN POOR
HOUSEHOLDS ........................................................................................................................................75
6.0 INTRODUCTION ................................................................................................................................75
6.1 INCOME DISTRIBUTION AND ENERGY SOURCES................................................................................75
6.2 ENERGY SERVICES ...........................................................................................................................79
6.3 ENERGY PRICING .............................................................................................................................81
6.4 OTHER IMPLICATIONS: OPINION SURVEY AND URBAN POPULATION ...............................................86
6.5 POLICY CONTEXT ............................................................................................................................89
6.6 PERSPECTIVE OF ENERGY M ANAGERS ............................................................................................90
CHAPTER 7 RECOMMENDATION AND CONCLUSION ..................................................................92
7.0 INTRODUCTION ................................................................................................................................92
7.1 RECOMMENDATIONS .......................................................................................................................92
7.2 CONCLUSION ...................................................................................................................................95
REFERENCES:........................................................................................................................................96
APPENDIX ............................................................................................................................................. 102

9

List of Tables:
3.1 Statistics from urban Africa
4.1 Poverty statistics for Nigeria
4.2 Prices of Petroleum products in Nigeria
4.3 Generating Capacity in Nigeria
4.4 Nigeria’s Renewable energy resource
5.1 Areas surveyed in Lagos
5.2 Areas surveyed in Ibadan
5.3 Survey Results of Household Questions in Lagos and Ibadan
5.4 Energy Services in surveyed households
5.5 Results Showing Energy/Electricity Source and Importance of Energy from Lagos
Survey
5.6 Results Showing Energy/Electricity Source and Importance of Energy from Ibadan
Survey
5.7 Energy billing data collected from respondents
5.8 Fairness of bills and Willingness to pay more
5.9 Interview key findings

10

List of Figures:
3.1 Urban population and Slum proportion
3.2 Energy and Social Issues
3.3 Defining Energy services
3.4 Energy Ladder from a project in Tanzania
3.5 Annual Worldwide Deaths by Cause
4.1 Map of Nigeria
4.2a Ongoing Power Project: Papalanto Gas Turbine
4.2b Ongoing Papalanto Power plant project, Papalanto, Abeokuta, Ogun State
4.3 Electrical Equipment Provided by a State Government
4.4a, b, c Availability of wood fuel and charcoal in urban and peri urban
5.1 Map of Lagos State showing 20 Local Governments and the areas surveyed
5.2 Map of Ibadan
5.3a Wood fuel availability and accessibility in urban areas
5.3b Wood fuel availability and accessibility in peri-urban areas
5.3c Charcoal availability and accessibility in urban areas
5.4a Makoko area of Ebute Metta, Lagos State
5.4b Agege, Lagos State
5.5a Igbewe Community, Ebute Metta, Lagos State
5.5b A kitchen/living space Igbewe Community, Ebute Metta, Lagos
6.1 Energy ladder for the questionnaire respondents from Lagos and Ibadan
6.2 Clustered bar chart showing the comparison between energy sources in Lagos and
Ibadan
6.3 Clustered bar chart showing the comparison between energy service needs in Lagos and
Ibadan
6.4 Monthly Electricity bill of Respondents in Lagos and Ibadan (Given in Nigerian
currency, Naira and Pound Equivalent at a rate of 250 Naira to £1)
6.5 Connection charge of respondents in Lagos and Ibadan (Given in Nigerian currency,
Naira and Pound Equivalent at a rate of 250 Naira to £1)
6.6 Distribution of Income Percentage Spent on Electricity bill (All respondents)
6.7 Fairness of Electricity Bill

11

6.8 Willingness to Pay More for Electricity Bill
6.9 Survey Respondent Opinion on the Importance of Energy to their everyday life
6.10 Survey Respondents Opinion on Standard of Living and Energy Correlation
6.11 Type of Previous Dwelling
6.12 Weak Policy implementation

List of Abbreviations
NEEDS

Nigerian National Economic Empowerment and Development Strategy

DFID

Department for International Development (UK)

NEPA

Nigerian Electric Power Authority

PHCN

Power Holding Company of Nigeria

BPE

Bureau of Public Enterprises

USAID

United States Agency for International Development

ECN

Energy Commission of Nigeria

MDGs

Millennium Development Goals

12

Chapter 1 Introduction
1.0 Introduction to thesis
Urban areas in sub-Saharan Africa have a potential to become the centres for development
and economic growth (Kessides 2006). Increased urbanisation due to urban growth rates
and migration has led to increasing number of individuals living in the same space
(Kessides 2006; Mabogunje 2005). The high rates of urbanisation and population growth
has then led to a veritable group of urban poor coexisting with ‘better off’ urban dwellers.
The issue of urban poor is one that has to be adequately tackled; as two of the Millennium
Development Goals are to eradicate extreme poverty and hunger (MDGs 1) and ensure
environmental sustainability (MDGs 7) (Modi et al 2006; Takada.& Fracchia 2007; UNDP
UN Millennium Development Project 2005).
Linkages have been made between energy services, poverty and economic development
(ECOWAS & UEMOA 2006; International Energy Agency 2006; Modi et al 2005; UN
Millennium Project 2005; World Bank 2006; Takada & Fracchia 2007). It has been
suggested by some of the abovementioned sources that providing adequate energy services
to the urban poor to help meet their energy needs can help alleviate poverty and boost
economic development. In relation to the Millennium Development Goals, energy
underpins all the goals in one form or another (Modi et al 2006; Takada & Fracchia 2007;
UNDP UN Millennium Development Project 2005). Some of the goals include improved
education, better healthcare, decreased child mortality and promotion of gender equality. In
order to provide energy services, the needs of the poor have to be assessed. For the purpose
of this thesis, two Nigerian Cities (specifically, Lagos and Ibadan) have been chosen as
case study areas. Two cities were used in order to determine whether there is a trend in the
research findings.
Nigeria was chosen as a case study because of its peculiarities listed as follows. Nigeria is
the most populated country in Africa (Kessides 2006). In spite of its large petroleum and
natural gas resources, a large number of Nigerians still live in poverty. With an average
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national population growth rate of 2.8%, it is estimated that by 2030, the population of
Nigeria will be 275 million; 66 % (182 million) of which will be living in urban areas
(Nigerian National Planning Commission 2004). Urban poverty is becoming rampant in
Nigeria (Kessides 2006). Nigeria has failed to capitalize on its natural resources to
maximize the social, economic and environmental development of its population (Polgreen
2006; Gashawbeza 2006). In accordance with the energy-poverty nexus, the energy needs
of the urban poor in Nigeria will be assessed in this thesis.

1.1 Aim of the Study
The aim of this thesis is to assess the energy service needs of the urban poor in Nigeria.
This research will explore socio-economic, environmental and policy issues that can affect
the provision of energy to the urban poor while ensuring a sustainable future. The research
starts by exploring the research aim in the general context of sub-Saharan Africa, after
which it focuses specifically on Nigeria. The subsequent chapters will explore poverty
levels and energy use in urban sub-Saharan Africa, the linkages between energy services
and development, poverty and energy sector in Nigeria and associated policies.

1.2 Research Objectives
The objectives of this research include,
•

A review of the existence and recognition of the urban poor in sub-Saharan Africa,
more specifically, Nigeria.

•

An examination of the energy sector in Nigeria with a brief look at energy use in
urban sub-Saharan Africa.

•

An investigation of the energy needs in urban poor households in two cities (Lagos
and Ibadan) in Nigeria.

•

Identification and assessment of policy and/or technology options available for
achieving a sustainable energy future in Nigeria.
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1.3 Thesis Outline
The outline of this thesis is as follows:
•

Chapter 1 is the introductory chapter. It introduces the focus of this research and
outlines the aims and objectives.

•

Chapter 2 enumerates the methodology used for this research. This includes the
literature review and details on how the qualitative and quantitative phases of the
research were carried out.

•

Chapter 3 is the literature review which outlines urban poverty, energy use in urban
sub-Saharan Africa and the energy-poverty nexus. It also shows the implication of
energy services to the Millennium Development Goals and outlines some general
the policies available and/or necessary for the provision of energy services to the
poor.

•

Chapter 4 presents Nigeria as a case study for this research. This includes an outline
of poverty issues, the energy sector in Nigeria and the necessary policy context.

•

Chapter 5 presents the results of the qualitative (Semi-structure interview) and
quantitative (questionnaire survey) portion of the research. This chapter will also
include specifics of the study areas in Nigeria.

•

Chapter 6 discusses the results of the research. Using statistical analysis and figures,
this chapter will give a detailed discussion of the survey findings.

•

Chapter 7 brings the research to a conclusion by making recommendations that can
improve the energy service needs of the urban poor. In addition this chapter will
give a formal conclusion to the research.
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Chapter 2 Methodology
2.0 Introduction
A number of different methods were used to compile this project. These include literature
review, qualitative research (Semi-structured interview) and quantitative research (Survey
questionnaire). The literature review was necessary in order to get acquainted with the
subject area and gain an insight into what had been done to date. The qualitative and
quantitative aspect of the research was used to gather information that is unique to the case
study used in this research. The qualitative research method was chosen to give a
conceptual understanding whereas the quantitative research compliments this by providing
a statistical dimension to the research. The subsequent sections will give a detailed account
of how the research for this project was carried out including advantages and disadvantages
of the methods used (where applicable) and problems encountered in the field.

2.1 Literature review
The literature review for this project involves a critical review of a variety of sources.
These sources include,
•
•
•
•
•
•
•

Reports (conference, development agencies)
Newspapers
Government publications
Theses
Journals
Books
Internet

The literature review covered specific themes such as urbanisation in sub-Saharan Africa,
poverty, slums, informal sector, energy services and the Millennium Development Goals.
The sources mentioned above serve as the basis for chapters 3 and 4 by providing further
insight into the subject areas discussed in this project. In addition, the literature review
provided prospective interviewees and possible questions that could be asked during the
interview and survey.
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2.2 Qualitative research
The qualitative aspect of this research was intended to gain an in-depth understanding of
the energy sector in Nigeria. The advantages of qualitative research (interviews) include indepth assessment of an issue and no limitations to ‘rigidly defined variables’ while the
disadvantages are the subjective nature of response, difficulty in replicating data and
unavoidable/built-in researcher bias (Oklahoma State University Lecture Notes, 1998).
Even with such limitations, the author thought that it will be beneficial to conduct
interviews.

2.2.1 Study Areas
The qualitative research involved the interview of managers in the energy sector. This took
place in Nigeria. The specific location/offices of the managers are given below.

2.2.2 Sampling Technique
A sample was taken using a non-probability sampling technique. More specifically the
technique used was a purposive/judgmental sampling. This method was used as a result of
the availability of managers. As recommended by Saunders et al (2003; p 175), purposive
sampling is good for small samples which are selected due to their informative nature. At
the time of this research the country was having its elections; therefore it was difficult to
gain access to policy makers. In addition to this, time limitation and bureaucratic
bottlenecks limited the interviews to energy managers’ availability.

2.2.3 Interview and Data Collection
Face-to-Face interviews were conducted with the managers using pre-selected questions
(See Appendix II for sample of questions). Making appointments to see energy managers
was a difficulty. It was preceded by interrogations by other staff members; after which one
is informed that the manager in question is not “on sit” (unavailable). The managers
interviewed for the purpose of this research are:
•

Engineer. Mrs. Awolokun, Technical Engineer/ Acting General Manager, PHCN
(Ibadan Zonal Office, Oyo State)
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•

Engineer Dipo Odeyele, Area Inspecting Engineer for the Federal Ministry of
Energy (Power and Steel), Federal Secretariat, Abeokuta, Ogun State.

On average, the interviews lasted for 20 minutes.

2.2.4 Field Data Problems
Field data collection problems and occurrences include,
•

Bureaucratic bottlenecks which made it difficult to access managers in the energy
sector.

•

Possible bias in answers. The managers in the energy sector may have given
answers to justify their respective sectors.

2.3 Quantitative Research
The quantitative aspect of the research was used to gain a statistical understanding but the
use of interviewer-administered questionnaires allowed for an in-depth understanding. The
respondents were willing to talk in detail about issues that were not fully addressed by the
available answer options on the survey. Quantitative research has both advantages and
disadvantages. Questionnaires are advantageous to this research because they can be used
to ‘collect descriptive and exploratory data about opinions, behaviours and attributes’
whereas they could also be problematic if the questionnaire do not collect data that answer
research aims and objectives (Saunders et al, 2003; p 281).

2.3.1 Study Areas
The quantitative research was carried out in the form of questionnaires in Lagos and Ibadan
(See section 5.1 for detail on the cities). Two different cities were chosen in order to have a
basis for comparison and/or to observe whether there are trends and differences in the
research findings. Lagos and Ibadan have both been cited in the literature for having slums,
squatter settlements and other poor areas (Fourchard 2003; Osinubi 2003; Auclair 2005).
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2.3.2 Sampling Technique
A purposive sample of 80 (40 from each city) was taken across areas in Lagos and Ibadan.
In purposive sampling, the likelihood of the sample being representative is low although it
is dependent on the researcher’s choice; it is good for case study research that involves
picking informative cases (Saunders et al, 2003, p 172). The purposive sampling used in
this research combined the heterogeneous variation sampling and the typical case sampling.
Heterogeneous variation sampling involved the collection of data from different cases
within a sample for the explanation of key themes while typical case sampling involved
using a representative case (Saunders et al, 2003, p 175). The sampling for this research
was based on the areas that had been cited in previous literature for containing slums and
poor housing conditions. In addition to this, other areas with similar characteristics were
also used for data collection. The criterion for this sample selection was based on housing
type, environmental sanitation and hazards, accessibility to electricity/energy needs and
presence of other basic infrastructural facilities. The questionnaires were scattered across
both cities as a result of the repetition of responses within a given area; this enabled the
coverage of a diversity of areas within the cities. It was explained to the participants that
the data collected was for educational purposes.

2.3.3 Questionnaire and Data Collection
The questionnaires were taken from house-to-house to collect the required data (See
Appendix I for questionnaire). The respondents were willing to give detailed information
for maximum coverage of questions that needed accompanying information. The areas
covered by the questionnaire include,
•

Sex

•

Household size

•

Income source (informal/formal sector)

•

Energy needs

•

Availability of energy sources

•

Fairness of electricity cost

•

Cost of electricity connection and monthly bill
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•

Opinion on correlation between energy and standard of living

•

Cost of energy sources

The questionnaires were administered from mid morning to afternoon during week days.
On average, it took about 10 to 15 minutes to administer a questionnaire.

2.3.4 Field Data Problems
Problems and occurrences during field data collection include
•

Language barriers: the questionnaires had to be translated into indigenous languages
(Yoruba and Egun) or Pidgin English. The questionnaires could not have been
previously translated into specific languages because the author could not have
envisioned the several languages and dialects that would be encountered during the
course of the field research; therefore there might have been a possibility of bias in
the translation process that took place during the survey.

•

Problems of data collection associated with literacy of the respondents.

•

Possible bias in answers as a result of participant’s mistrust/scepticism of the
purpose of the questionnaire. Some of the individuals believed that the
questionnaires were from the government.

•

Some of the women approached were unwilling to grant any audience and instead
directed the questionnaire to the men or totally refused to answer any questions.

•

Some of those surveyed were eager to contribute and wanted to know if the energy
needs of their community will improve.

•

It was very important to define households because a portion of individuals
surveyed were living in rented rooms while the house/building was made up of
several families/households. This had further implications for the questions because
some of the answers were unknown to them since they were not homeowners.

•

There was difficulty in attaching value to income. Most of those interviewed were
not salary earners, they owned businesses or made a living from home-front stores;
therefore their incomes were inconsistent.
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2.3.5 Pilot Testing
The questionnaires and pre-selected questions for the interviews were pre-tested to gauge
the understanding of the respondents. This was done with family members and individuals
who fit the sample group. Also the supervisor of this research provided comments on the
quality of the questionnaires and interview questions. Pre-testing the questionnaires proved
to be very helpful because the author was better able to translate (into Pidgin
English/Yoruba language) the questionnaire in such a way that the respondents would
understand. It was also approximated that each questionnaire including translation will take
about 10 to 15 minutes to administer while the interviews took longer.

2.4 Conclusion
This chapter has outlined the research methods that the author uses to achieve the
objectives of this research. This includes a review of the literature, use of questionnaire
surveys to assess the energy needs of 80 urban poor households and interviews with energy
managers. The literature review will place the research in context while the questionnaire
survey and interview will give information unique to the case study, Nigeria.
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Chapter 3 Urban Poverty and Energy
3.0 Introduction
The issue of urban poor around the world is beginning to come to the forefront of the
agenda especially in development agencies and in relation to the Millennium Development
Goals. In addition, development and environmental issues have been linked with energy
services. This chapter will embark on achieving a combination of two of the research
objectives, which are to give a review of the existence and recognition of the urban poor as
well as examining energy use in sub-Saharan Africa. This chapter puts the research in a
general context while a subsequent chapter will focus specifically on the case study,
Nigeria. The following sections examine urbanisation, poverty, slums, informal sector,
energy services and the Millennium Development Goals in the context of sub-Saharan
Africa:.

3.1 Urbanisation of Poverty in Sub Saharan Africa
Urbanisation in sub-Saharan Africa continues to increase as a result of the opportunities
that cities can offer. With a growth rate of over 5% everywhere, sub-Saharan Africa has the
fastest rate of urbanisation in the world; yet it is the least urbanised of the continents
(Mabogunje 2005). This growth rate doubles that of other regions in the world, for example
2.89% in Southern Asia and 2.96% in Western Asia (UN-HABITAT 2006; p 11). It is
important to note that rural-urban migration is not the only cause of urbanisation; high
fertility rates and ‘In reclassification of urban areas’ also contributes (Kessides 2006). In
urban areas, high fertility rates are supported by the availability of better medical facilities
that help to reduce mortality rates (Mabogunje 2005). In addition, urban poverty rates are
not a function of urban population growth rather; urban poverty reflects economic and
institutional factors in cities (Kessides 2006; p 17). The following table, table 3.1 shows
some statistics about urbanisation in Africa.
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Table 3.1: Statistics from urban Africa
Urbanization Proportion of the Number of the
Level

worlds urban

worlds 100

Population

Largest cities
1800 1900 1950 1990

1950

1995

1950

1995

Africa

14.7

34.4

4.5

9.7

4

2

3

7

Eastern Africa

5.3

21.7

0.5

1.9

0

0

0

0

Middle Africa

14.2

33.2

0.5

1.1

0

0

0

1

Northern Africa

24.7

45.9

1.8

2.9

3

2

2

5

Southern Africa

38.2

48.1

0.8

0.9

0

0

1

0

Western Africa

10.3

36.6

0.9

3.0

1

0

0

1

Source: adapted from Satterthwaite, 1999
The numbers in table 3.1 reemphasize the level of urbanization in Africa. In close to 50
years, most of the numbers have more than doubled in terms of urbanisation level and
proportion of world’s urban population. In the same time period, 1800 to 1990, the number
of large African cities has increased overall. It is important to focus on the needs of urban
areas because cities are perceived to have a potential for economic growth and development
for the country as a whole (Kessides 2006). The growth rate and influx of individuals into
cities to seek better living standards has placed cities under pressure. Therefore providing
services to accommodate this growth can aid the development of both rural and urban
areas. For example, urban areas can provide a market for rural produce and reduce the need
for people to move to cities. In addition, more and better infrastructural facilities in cities
can be used to provide for the influx that may be bound to happen (Kessides 2006).
The urban poor experience a different dimension of poverty when compared to the rural
poor. In sub-Saharan Africa, attention has been given to rural communities through poverty
reduction programs and strategies but less has been done on urban poverty (ESMAP 2005;
Kessides 2006; Mabogunje 2000; IFAD no date). This is not to undermine the necessity of
such programs in rural areas but to emphasize the fact that urban areas are beginning to
experience an ‘urbanisation of poverty’ (Starke 2007; p 176). Rural poverty rates in sub-
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Saharan Africa are higher than urban poverty rates by a large margin but this is projected to
change in the near future. Over the next twenty years, it is estimated that with unchanged
poverty rates in rural and urban areas, a growing share of poverty will be occurring in urban
areas (Kessides 2006; p 17). Urban poverty is quite different from rural poverty because it
deals with intra-urban inequalities, employment, housing, social and infrastructure/basic
services such as electricity, transportation and sanitation. These are usually income based
services that are available but not accessible or affordable to all urban dwellers. According
to Kessides, ‘physical proximity to social and infrastructure services does not guarantee
actual access or affordability’ for the urban poor (2006). Satterthwaite (2001: 146) defines
urban poverty with the following characteristics:
1) Inadequate income
2) Inadequate, unstable or risky asset base
3) Inadequate shelter
4) Inadequate provision of public infrastructure
5) Inadequate provision of basic services
6) Limited or no safety net
7) Inadequate protection of poorer groups’ rights through the operation of the law
8) Poorer groups’ voiceless and powerlessness
Conversely, rural poverty is mostly characterized by lack of land or inadequate prices for
produce. Yet in rural areas, some people are able to live on subsistence productions from
forests, woodlands and common property resources. According to Mabogunje, the
problems arise when such individuals (subsistent rural dwellers) migrate to urban areas and
become exposed to an income based/monetized or commercialized environment (2005).
A growing face of urban poor neighbourhoods in sub-Saharan Africa and the world at large
is slums. According to UN-HABITAT (2007), ‘a slum household is a group of individuals
living under the same roof in an urban area who lack….durable housing, sufficient living
area, access to improved water, access to sanitation and secure tenure (p 19). Slums are
both an environmental and developmental issue. The occurrence of slums is highest in
Sub-Saharan Africa. With 71.8% of urban dwellers living in slums, the number of slum
dwellers is projected to increase from 101 million in 1990 and 199 million in 2005 to 400
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million by 2020 (UN-HABITAT 2006; p 11). The following diagram (figure 3.1) shows the
urban population and slum proportion in Africa (UN-HABITAT 2006; p 21).

Figure 3.1: Urban population and slum proportion. Taken from UN-HABITAT (2006)
The above diagram in figure 3.1 shows the percentage of urban slum population in each
country using the size of the circles while the colours of the individual countries show the
sizes of their urban population. As indicated by the red circles in Figure 3.1, more than 60%
of the urban population of a number of African countries live in slums. In Nigeria two cities
Lagos and Ibadan (Osinubi 2003 and Fourchard 2003), have been cited in literature for
containing slums.

According to Starke, urban environmental solutions and global

environmental sustainability can not take place without alleviating urban poverty and
securing urban environmental sustainability respectively (2007; p 173).
Another face of cities is the informal sector. Informal jobs are characterized by self
employment or family businesses that may supplement incomes from the formal sector.
The informal sector has become the means of survival for the urban poor (Mabogunje
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2005). It is estimated that the informal workforce accounts for ‘78% of non agricultural
employment in Africa, 93% of new jobs created and 61% of urban employment’ (Kessides
2006). The urban poor pick up informal employment because of the ‘use of simple and
inexpensive technologies requiring rudimentary skills; ease of entry and exit; low capital
investment; absence of registration; and other official formalities’ (Karekezi and Majoro
2002). Informality is the ‘means whereby the poor… [are] forced to respond to the
challenge of urbanisation in different countries,’ it accounts for 70 % of employment in
some West African countries (Mabogunje 2005). Income from the informal sector forms a
significant contribution to the income of the urban poor. In addition, the informal sector is
characterized by poor environmental conditions that may affect the health and urban life of
the poor (Nwaka 2005).

3.2 Energy and Poverty Nexus
Linkages have been made between poverty and energy. Energy is ‘naturally the prime
mover of economic growth and development’ (Smil and Knowland 1980: p 1). According
to DFID (2002a; p 1), energy can help achieve the Millennium Development Goals and
reduce poverty by improving lives of the poor. This can be achieved through the provision
of energy for services such as ‘cooking, lighting, heating, water pumping, transport’. The
linkage between energy services and social issues is shown in figure 3.2 below.

Figure 3.2: Energy and Social Issues. Taken from Reddy 2006.
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Figure 3.2 emphasizes that energy services affects different aspects (poverty, urbanisation,
population, and lifestyle) of human life. In addition, energy has a gender dimension.
Although, other areas such as health, environment, income, water supply and education are
not shown in the figure, they also have the potential to be influenced and developed by
energy services. It is important to emphasize that energy services is not a means to an end,
rather it is seen as a component that underpins a number of human needs.
The energy aspect of poverty ‘energy poverty may be defined as the absence of sufficient
choice in accessing adequate, affordable, reliable, high-quality, safe and environmentally
benign energy services to support economic and human development’ (Reddy 2000). This
definition of energy poverty reveals other aspects of poverty such as income. Income of a
family/person will determine what kind of energy source they employ to satisfy their needs.
These needs that require energy can not be avoided because of their importance to human
survival and development. This is exemplified in figure 3.3 below.

Figure 3.3: Defining energy services. Taken from ECOWAS & UEMOA, 2006
Figure 3.3 defines the energy services that are required from energy. Some of these services
are essential to life. Figures 3.2 & 3.3 show that energy is essential to basic needs such as
cooking, warmth, lighting, use of appliances, pipe borne water or sewage, health care
(refrigerating vaccines, emergency health care), educational aids, communication (radio,
television, internet) and transport. Therefore, lack of energy access can contribute to
poverty, deprivation and economic decline (Reddy 2000: p 44).
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3.3 Energy use in sub-Saharan Africa urban areas
According to an article in the International Herald Tribune, the electricity supply problem
could be a common problem in sub-Saharan Africa, yet some countries can be exempted
somewhat. ‘Power blackouts are hardly novel in sub-Saharan Africa….Perhaps 25 of the 44
sub-Saharan nations face crippling electricity shortages, a power crisis that some experts
call unprecedented’ (Wines, July 29 2007). The causes of this problem include strong
economic growth in some places, economic collapse in others, wars, poor planning,
population boom, high oil prices and droughts (Wines, July 29 2007). The power problems
in the majority of countries in sub-Saharan Africa are not quite the same in South Africa.
South Africa has adequate electricity supply for its population and provides affordable
electricity to previously disadvantaged communities in accordance with its policies
(Spalding-Fecher & Matibe 2003). Most of South Africa’s generating capacity is from coal.
Conversely Kenya, Tanzania, Uganda and some parts of West Africa, experience lower
generating capacities during droughts (Wines, July 29 2007). It is also known that when
countries depend on others for power supply, the problems are also inherited. For example,
Togo and Benin Republic’s power supply is affected when Ghana’s generating capacity is
affected by droughts because they buy power from Ghana (Wines, July 29 2007). ‘In
Nigeria, Angola and some other nations, virtually all businesses and many residents run
private Generators to supplement faltering public service, saddling economies with added
costs and worsening pollution’ (Wines, July 29 2007).
According to Reddy (2000), proper planning in dense settlements such as cities can
alleviate pressure on energy consumption, provide opportunities to improve energy
efficiency and protect the environment (p 55). As urbanisation increases, energy demand in
urban areas is expected to rise accordingly (Karekezi and Majoro 2002; p 1015; Reddy
2000; p 56). As mentioned previously, the energy source purchased is determined by
income levels. The transition to clean modern energy in urban areas is only true in some
African countries, (Karekezi 1993 cited by Karekezi and Majoro 2002) for other countries
with stagnated economies; the energy demand has not experienced such levels of increase
(Karekezi & Majoro 1999 cited by Karekezi and Majoro 2002).
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The energy consumption in sub-Saharan Africa is reflective of the levels of poverty. This is
emphasized by the energy consumption of modern fuels and electricity. From 1990 to 1997,
per capita consumption of modern fuel reduced from 248 kg oil equivalent to 238 kg oil
equivalent, about half of the world average. In the case of electricity consumption, the
reductions are even more significant (Karekezi, 2002b). In comparison to rural areas, wood
is consumed less and ‘sometimes purchased rather than gathered, in urban areas. Moreover,
charcoal is preferred in urban areas due to its higher energy content and its ability to be
easily handled and stored. As income increases in urban areas, less wood is used for
cooking while more of charcoal, electricity, kerosene and LPG are used. Also with
increasing income, kerosene use increases for cooking and decreases for lighting as electric
lighting becomes available. Electricity is usually at the high end of the chain due to its
versatility in numerous household tasks (Kahane and Lwakabamba, 1990: p 20).
Several studies have been done in African countries to examine household access to energy
services (Kahane and Lwakabamba, 1990; Karekezi and Majoro 2002; Meikle 2006). These
studies show that households use a variety of fuel types to satisfy their energy needs. The
following figure, figure 3.4 shows an energy ladder derived from a study conducted in
Tanzania (Meikle 2006).

Figure 3.4: Energy Ladder from a project in Tanzania. Taken from Meikle (2006)
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Meikle (2006) specifically concludes that electricity is the energy form that households
desire. Figure 3.4 shows that both the urban poor and urban “better off” use firewood,
charcoal, kerosene and electricity interchangeably to satisfy their energy needs. People are
less willing to use gas because of the dangers associated. Concurrently, electricity can
satisfy all of the needs enumerated in figure 3.4. When one or more of the sources is
unavailable, urban poor and urban “better off” move down the energy ladder. Meikle also
concluded that the decision making process for the type of energy source to be in the
household is not clear cut; the decision is sometimes made by men or jointly made.
There are harmful environmental and health effects associated with the use of some energy
sources. The World Health Organisation estimates that about 1.5 million people per year
die prematurely from indoor pollution due to the use of solid fuels. This is equivalent to
4 000 deaths per day (World Energy Outlook 2006). In addition, it has been estimated that
there are 40,000 new cases of chronic bronchitis yearly due to exposure to soot and smoke
(World Bank 2006). In sub-Saharan Africa, the number of people relying on biomass as
their primary fuel for cooking is 575 million (76 %). This number includes 413 million (93
%) rural dwellers and 162 million (58 %) urban dwellers. Indoor air quality is therefore a
vital issue because deaths that result from biomass smoke rank highly in the Annual
Worldwide Deaths by Cause; reinforced further in the figure 3.5 below.

Figure 3.5: Annual Worldwide Deaths by Cause. Source: World Energy Outlook 2006

30

Figure 3.5 shows that deaths from biomass smoke rank second after malaria in Annual
Worldwide Deaths by Cause. It also ranks higher than Tuberculosis and HIV/ADIS. In the
context of environmental health, the practice of deforestation when fuel wood is gathered is
a negative impact on the environment (Modi et al 2006). Deforestation can have a wider
implication on humans, plants and animals that depend on the forest/woodland habitat for
food and shelter. Increasing deforestation can also make a habitat more predisposed to
erosion and desert encroachment (Darkoh 1993). Another effect of deforestation is the
release of stored carbon into the atmosphere; this has wider implications to the global
climate system and the world at large.

3.4 The implication of the Millennium Development Goals to Urban
Areas
With a target year of 2015, the Millennium Development Goals (MDGs) as agreed upon by
all the world’s governments are as follows (UN-Millennium Project, 2005):
1. Eradicate extreme hunger and poverty
2. Achieve universal primary education
3. Promote gender equality and empower women
4. Reduce child mortality
5. Improve maternal health
6. Combat HIV/AIDS, malaria and other diseases
7. Ensure environmental sustainability
8. Develop a global partnership for development
The Goals mentioned above are issues that need to be tackled in both rural and urban areas
if sustainability is to be achieved.
There has been a consensus on the fact that energy services are necessary to achieve the
goals set out in the MDGs (Modi et al 2006; ECOWAS & UEMOA 2006; Takada &
Fracchia 2007). Example of such linkages include, heat for cooking (MDG 1) and lighting
to extend daytime hours and lengthen the time for livelihood activities (MDGs 1, 2, 3). In
addition, access to modern energy services can free up time for education, improve quality
of health service, reduce local pollution and improve air quality (Modi et al 2006). In the
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absence of energy services, people are unable to boil water for basic health, medical use
and pump water for household (Modi et al 2006). All these examples of energy use are
indirectly or directly related to achieving the MDGs. Thus they reinforce the importance of
energy services. The energy dimension can also be looked at from another perspective. This
is to look at energy and the problem that arise from its use. For instance, children’s
education can be disturbed by the search and collection of fuel. Also as discussed
previously, indoor air pollution caused by cooking fuels can pose a problem (World Bank
2006). It is therefore important to provide clean and accessible energy services to
communities that lack them in order to avert such problems that may arise from energy use.

3.5 Policy Context
In sub-Saharan African countries, several policy frameworks have been proposed or put in
place to alleviate poverty, protect the urban environment and/or provide energy services to
the poor. Examples of such strategy documents are Ghana’s Growth and Poverty Reduction
Strategies (GPRS) and Nigeria’s National Economic Empowerment and Development
Strategy (NEEDS). Ghana’s Growth and Poverty Reduction Strategy (GPRS II) for the year
2006-2009 addresses urban issues in more detail compared to its previous poverty reduction
strategy (National Development Planning Commission 2003, 2005). The progression of
urban issues between the two documents shows a forward trend in tackling the urban
problem.

The Nigerian National Economic Empowerment and Development Strategy

(NEEDS) addresses poverty issues in the context of rural and urban areas. NEEDS
document also develops a ‘policy thrust and target’ for the power sector that includes,
unbundling Nigerian Electricity Power Authority, increasing the amount of renewable
energy in the energy mix and increasing access to electricity (Nigerian National Planning
Commission 2004). The NEEDS report identifies power sector reform as a necessity for
the alleviation of poverty (Nigerian National Planning Commission 2004, p vi). This will
be discussed in more detail in a subsequent section.
International and regional organizations have outlined policy frameworks regarding the
urban environment and energy use. For instance, the Economic Community of West
African Countries outlined a policy framework for the provision of energy to the urban
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poor in West African Countries (ECOWAS & UEMOA 2006). In addition, in accordance
with the targets agreed upon by world leaders, some of the MDGs have been incorporated
into individual country policies to address poverty issues. According to DFID (2002b),
certain issues have to be tackled before poor people can gain access to sustainable energy
services. These include,
1. Reducing the cost of energy services both to the national government and to the
poor by employing the use of locally available energy resources and clean
technologies, privatizing and restructuring the energy sector, designing pro-poor
subsidies and reducing corruption.
2. Creating an enabling environment at the national level to encourage the provision of
local level energy services to the poor; and enhancing local infrastructure,
knowledge and skills to support the development of sustainable energy services.
This can be achieved by setting regulations and standards in the power sector,
providing incentives to encourage the investment by the private sector and
providing the poor with access to finance.
3. Integrating energy planning more fully into development plans, with a primary
focus on people’s energy requirement rather than installed energy capacity.
Slum upgrading and clearance as a part of urban development/planning is also a
government initiative that has been taken up by some African countries. Slums are usually
characterized by poor housing and little or no basic facilities. By renovating communities,
several governments around the world have undertaken slum upgrading as a way to rid the
urban community of slums. Conversely, other governments may undertake slum clearance.
An example of a slum clearance policy that took place in Africa is ‘Operation
Murambatsvina’ (also known as Operation Clean-up) in Zimbabwe. In May 2005, the
government of Zimbabwe undertook ‘Operation Murambatsvina’ which displaced and cost
people their property and lives (Sokwanele Civic Action Support Group June 2005). The
slum policy usually supported by international aid agencies and non-governmental
organizations such as Cities Alliance and UN-Habitat is slum upgrading. The slum
upgrading policy improves the lives of slum inhabitants rather than plunging them into
homelessness.
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3.6 Conclusion
This chapter has presented a general context for the focus of this research. The issues
surrounding urban poverty and sub optimal energy use in sub-Saharan Africa countries has
been raised. In addition to this, the energy-poverty association has been highlighted
especially in relation to the Millennium Development Goals. Associated policy has also
been reviewed briefly. This chapter has explained the fact that energy service needs for the
poor is a need that has to be addressed in order to promote development. The expected
pressure on resources in urban areas as a result of urbanisation can also be eased with the
provision of clean, affordable and accessible energy services. The following chapters will
focus on the case study, Nigeria and report the main findings from the research that was
undertaken in Nigeria.
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Chapter 4 Nigeria as a Case study
4.0 Introduction
This chapter is a follow-up from the sub-Saharan Africa context given in chapter 3. The
focus of this chapter is to give background information on Nigeria and its attributes as a
case study choice for this project. The subsequent sections will introduce topics that will be
explored further in other parts of this thesis. Subject areas in this chapter include the
Nigerian petroleum sector, poverty, environmental problems and the present state of
electrification. The necessary policies will also be identified.

Figure 4.1: Map of Nigeria. Taken from the General Libraries, University of Texas, Austin
(Online)

35

4.1 Poverty in Nigeria
Nigeria is the most populous country in Africa with a population of over 130 million (2006
Census). With a population growth rate of 2.8 % a year, it is estimated that there will be
182 million Nigerians by 2015, with 87 million (48%) of them living in urban areas. With
the same population growth rate, by 2030 it is estimated that there will be 275 million
Nigerians, with 182 (66%) of them living in urban areas (Nigerian National Planning
Commission 2004, p 10). In addition, ‘more than seven cities have populations that exceed
1 million’ while the population of Lagos is currently between 9 million (Lagos State
Government) and 15 million (National Population Census 2006, preliminary results). The
urbanization rate in Nigeria is 5.3 % with an urban unemployment rate estimated to be
10.8% (Nigerian National Planning Commission 2004, p 10). In order to support the
expected future growth, it is important to act now and make cities sustainable.
More statistics from the Nigerian government show the proportion of poor people in
Nigeria according to geopolitical zones, sector (urban or rural), household size, gender of
head of household and education. From the first row in the table 4.1, one observes that the
overall population of the poor has increased from 28.1% in 1980 to 65.6% in 1996. In
addition, most of the other percentages representing the poor population in the table has
either increased or fluctuated over this time scale (1980 to 1996). Table 4.1 emphasizes that
proportion of the poor differs based on the region of the country, household size, level of
education, gender and sector (rural or urban). One can conclude from table 4.1 that as of
1996, rural dwellers, female headed households, large households and individuals without
adequate education were worse off compared to urban dwellers, male headed households,
single households and individuals with an education. Furthermore, table 4.1 reinforces the
idea behind the MDGs; that poverty can be tackled from different perspectives and in order
to tackle a certain aspect of poverty, one may need to address other aspects of poverty first.
In this project, energy is the aspect being tackled.
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Table 4.1: Incidence of Poverty in Nigeria. Adapted from NNPC (2004)
Percentage of poor people in population
Factor

1980 1985 1992 1996

National

28.1

46.3

42.7

65.6

Northeast

35.6

54.9

54.0

70.1

Northwest

37.7

52.1

36.5

77.2

North Central

32.2

50.8

46.0

64.3

Southeast

12.9

30.4

41.0

53.5

Southwest

13.4

38.6

43.1

60.9

South Central

13.2

45.7

40.8

58.2

Urban

17.2

37.8

37.5

58.2

Rural

28.3

51.4

46.0

69.3

Geopolitical zones

Sector

Gender of head household
Male

29.2

47.3

45.1

66.4

Female

26.9

38.6

39.9

58.5

1 person

2.0

7.0

29.0

13.1

2-4 people

8.8

19.3

19.3

59.3

5-9 people

30.0

50.5

51.5

74.8

10-20 people

51.0

71.3

66.1

88.5

More than 20 people

80.9

74.9

93.3

93.6

None

30.2

51.3

46.4

72.6

Primary

21.3

40.6

43.3

54.4

Secondary

7.6

27.2

30.3

52.0

Postsecondary

24.3

24.4

25.8

49.2

Size of household

Education of household
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4.2 Environmental Issues in Nigeria
The environmental issues experienced in Nigeria are very diverse. It ranges from flooding
in the south-western region of the country to desertification in north. Problems with waste
disposal are also rampant across the country. In the oil rich southern part of Nigeria, the
indigenes of the area are faced with gas flaring and oil pollution (Falola 1999: p 4). This
has further implications on the local flora, fauna and most especially the people. Like other
countries in the world, Nigeria may also be faced with environmental problems that may
emanate from global climate change.

4.3 Nigerian Energy Sector
The Nigerian energy sector is diversified and constantly undergoing changes. As of now,
no single day passes without a news paper Editorial detailing electricity supply or shortage
and/or the fuel (petrol, diesel, kerosene) scarcity or price hike in Nigeria. These problems
are endemic in Nigeria. ‘Large incomes from oil and abundance of energy resources –
including, oil, gas, coal, hydro, biomass and solar radiation, have not necessarily led to
growth and development’ (ECN & UNDP 2006). The following sections will enumerate
some of the problems in the Nigerian energy sector.

4.3.1 Socio-Economy of Oil in Nigeria
The country’s economy is largely dependent on oil revenues but other natural resources
include timber, coal, lignite, metallic minerals, radioactive minerals and non-metallic
minerals (Falola 1999: p 8). In fact, Nigeria is Africa’s largest oil producer and recently
was said to have overtaken Saudi Arabia in crude supply to the United States (AmanzeNwachuku, This Day Newspaper, 22nd May 2007). With regards to oil, the political and
economic atmosphere in Nigeria is characterized by ‘resource mismanagement’ (Khan
1994: p 2). This is mainly due to the structure of government institutions and/or the content
and implementation of policies (Khan 1994: p 201). This mismanagement has led to
financial losses with loss of natural resources largely due to infrastructural and social
problems.
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The social problems encountered as a result of Nigeria’s oil rich economy traverses the
entire country but more particularly the Niger Delta area of the Southern part of Nigeria
(see figure 4.1 for map). The juxtaposition of the poor inhabitants of the Niger Delta area
with the oil and gas deposits present in that region of the country, presents a grim picture.
The inhabitants of the Niger Delta area lay claim to the petroleum but enjoy neither the
resources nor the benefits that should accrue from them rather their human rights are
violated and lives are lost (Polgreen 2006). In addition the country as a whole suffers from
sporadic fuel scarcities, strikes and labour unrest during price hikes of petroleum products.
The following table 4.2 shows the increase in prices of petroleum products through the
years. From 1990 to 2004, the prices in table 4.2 have more than tripled. As of today the
prices of petroleum products have almost doubled those of 2004. At the time of this
research in Nigeria, gasoline, diesel and kerosene per litre cost 75 Naira (0.30 pence), 78
Naira (0.312 pence) and 70 Naira (0.28 pence) respectively. 1The pound equivalent was
calculated at a rate of 250 Naira to 1 pound (See footnote for further clarification).
Table 4.2: Price of petroleum products in Nigeria

Source: Nigerian National Petroleum Corporation (2004) cited in Maduka (2005)

1

The pound equivalents in this thesis were calculated at an exchange rate of 250 Naira to 1 pound. It should
be noted that this exchange rate was existent during the time of this research and it constantly fluctuates. The
costs conversion should not be misconstrued. 250 Naira in Nigeria has a higher purchasing power than 1
pound in the United Kingdom.
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4.3.2 Electric Power in Nigeria
The Power Holding Company of Nigeria (PHCN) was formerly known as the National
Electric Power Authority (NEPA). NEPA was a ‘state-owned vertically integrated
monopoly’ that controlled 94% of the generation and 100% of the ‘transmission, system
operation, distribution and marketing sectors of the industry’ (aBureau of Public Enterprises
2006). The generation capacity includes 3 hydropower plants and 6 thermal plants with a
total installed capacity of 5906 MW (aBureau of Public Enterprises 2006). As at 2001,
Nigeria had a generating capacity of 4,000 Megawatt while actual power generation was
between 1,500 Megawatt to 2,500 Megawatt. Actual power generation is usually much less
than installed capacity and/or recorded peak demand of 2 400 Mega Watt (Nigeria Business
Info 2001). The power generation plants are listed as follows (Nigeria Business Info 2001)
in table 4.3.
Table 4.3: Generating Capacity in Nigeria
Power stations

Type

Capacity

(thermal/hydro)
Ijora, Lagos State, 1956

Thermal

60 MW

Afam, near Port-Harcourt, 1962

Thermal

55.6 MW

Kainji, Niger State, 1968

Hydropower

760 MW

Ogorode ,Sapele, Delta State, 1978

Thermal

720 MW

Jebba, 1985

Hydropower

540 MW

Egbin, Lagos, 1987

Thermal

1320 MW

Jebba, Shiroro, Minna, Niger State, 1990

Hydropower

600 MW

Delta IV, Ughelli, Delta State, 1991

Thermal

600 MW

Source: (Atandare, 26 June 2007)
Only about 30-40 % of the Nigerian population (of over 130 million) enjoy electricity,
leaving close to a 100 million people without electricity (ECN & UNDP 2006). No more
than 50% of the total installed capacity of 6000 MW is available for generating capacity
(bBureau of Public Enterprises no date). As a contrast, South Africa has an installed
capacity of 41, 000 MW and a population of 40 million (aBureau of Public Enterprises
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2006) which means that South Africa has a higher generating capacity with a smaller
population.
Sub-optimal operation and the need for a power sector reform was a result of a diversity of
problems faced by the power company. Nigerian Electricity Power Authority (NEPA)
suffered from ‘severe under-funding and under capitalization, inappropriate capital
structure, excessive executive interference and sub-optimality in decision making’ (aBureau
of Public Enterprises 2006). This resulted in a ‘huge investment gap…, an uncompetitive
and poorly motivated workforce and a lack of maintenance of existing infrastructure and
facilities (aBureau of Public Enterprises 2006). The other problems NEPA faced include,
•

Ever-rising consumer debts

•

Mismanagement

•

Vandalisation of NEPA’s installation

•

High cost of maintenance

•

Inadequate gas supply

•

High cost of foreign exchange (which affect the cost of equipment)

•

Abysmally low tariff regime

(aBureau of Public Enterprises 2006)
It is to be observed that weather changes also affected water levels at hydro power stations
and thus led to suboptimal operation of stations. This led to an inadequacy of supply that
does not meet demand. According to Engineer Atandare, (from the Electrical/Electronics
Engineer Department, Federal Polytechnic Ado-Ekiti, Nigeria) some of the aforementioned
problems with NEPA have been inherited by PHCN, and the epileptic electric supply in the
country has not been alleviated (Tribune Newspaper, 26th June 2007). It is important to
note that electricity is distributed to consumers on a ‘sharing basis’ and lack of it can not be
regarded as a poverty issue because it is a ‘national problem concerning all social groups’
(Fourchard 2003).
The Electric Power Sector Reform consists of ongoing objectives and projects. In
accordance with the power sector reform that started in 2000, NEPA ceased to exist in
March 2006 and became Power Holding Company of Nigeria (PHCN) with 18 business
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units (Atandare, Tribune Newspaper, June 26th, 2007). The five main objectives set out in
the Electric Power Sector Reform Act 2005 include,
•

Unbundling NEPA

•

Privatizing the unbundled entities

•

Establishing an independent regulatory agency (Nigerian Electricity Regulatory
Commission)

•

Establishing Rural Electrification Agency and Fund

•

Establishing Power Consumer Assistance and Fund

In furtherance of these objectives, the unbundling will result in 6 generating companies, 1
transmission company and 11 distribution companies (bBureau of Public Enterprises no
date). In addition to improving power supply to Nigerians via the Reform, 4 power projects
are also underway. These are,
•

Omotosho (335 MW) in Ondo State

•

Geregu (414 MW) in Kogi State

•

Papalanto (335 MW) in Ogun State

•

Ibom Power (150 MW) in Akwa Ibom State

None of these power stations are currently performing (Godwin, The Punch Newspaper,
June 29 2007). Figure 4.2 shows the Papalanto gas fired power plant in Ogun State, which
though has been commissioned by the Federal Government, is still not generating or
contributing any power to the national grid.
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Figure 4.2a: Ongoing Power Project: Papalanto Gas Turbine, Abeokuta, Ogun State.
Source: Author

Figure 4.2b: Ongoing Papalanto Power plant project, Papalanto, Abeokuta, Ogun State.
Source: Author
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It is to be noted that stable power supply in Nigeria is constantly being promised to its
citizens. According to an interview granted to Tell Magazine (September 13 2004) by
Engineer Joseph Makoju, Special Adviser to the President on Electric Power and former
Managing Director of NEPA, there is a huge need for resources and time. According to
Makoju, in addition to investing money in a power sector that had no investment for 12
years prior to 1999, there is a need for time. For example, he stated that it takes about 3
years to construct a power station; and during the renovation of older equipment, there is
bound to be lower electricity generating capacity. Makoju further stated that there will be
‘stable predictable’ power supply in Nigeria by 2007. Other problems raised during the
course of the interview include the issue of ‘crazy billing.’ Crazy billing is a situation
whereby electricity consumers receive bills that cannot be reconciled with the electricity
consumed. In 2007, 3years after the above mentioned interview with Tell Magazine the
same promises are still being made. This time, new regulatory codes (grid, metering and
distribution) have been launched to improve the performance of the power sector and more
money has been approved by the government for maintenance of existing facilities
(Asubiojo, Guardian Newspaper, 22 June 2007).

4.3.3 Alternative Energy Sources/Renewable Energy
Aside from the conventional sources of electricity supplied by the government and other
alternative energy sources (candles, lanterns, wood, charcoal), people have found other
ways to supplement their power supply. An example of such a power source is diesel/petrol
Generators. Although they may be noisy and capable of producing exhaust fumes, they are
easily accessible because they come in different capacities/sizes (kilovolts) and prices. A
1.5 kilovolt Generator could cost about 10,000 Naira (equivalent to £40, at a rate of 250
Naira to £1) while a 2.5kilovolt Generator could cost between 28,000 Naira and 35,000
Naira (equivalent to £112 to £140). Another technology in the market is the Inverter. The
Inverters work on the premise that you have electricity supply or a Generator that can be
used to charge and store power which may be used in the event that there is no other power
source. According to a contractor, Mr. Prince (June 26th, 2007) who deals with the
installation of inverters, the lowest capacity, 1 kilovolt costs 105, 000 Naira (£420). The
1kilovolt inverters are capable of running a couple of bulbs and television. An inverter of 4
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to 5 kilovolt cost about 230,000 Naira to 350,000 Naira plus installation (£920 to £1400). It
is important to note that these alternatives are not easily accessible to all due to possible
financial constraints.
There is a great potential for renewable energy in Nigeria. Presently, Nigeria already
generates electricity from hydropower but other renewable energy sources have not been
fully utilized. According to the Renewable Energy Master Plan (2006), the potential for
renewable energy in Nigeria is outlined in table 4.4. From table 4.4, one observes that the
hydropower source on its own is capable of increasing Nigeria’s electricity supply by a
couple thousand Mega Watts while the other energy sources make their respective
contributions.
Table 4.4: Nigeria’s Renewable Energy Resources
Renewable energy source

Capacity

Hydropower, large scale

10,000MW

Hydropower, small scale

734 MW

Fuel wood

13,071,464 hectares
(forest land 1981)

Animal waste

61million tones/yr

Crop Residue

83million tones/yr

Solar Radiation

3.5-7.0kWh/m -day

Wind

2-4 m/s (annual average

2

Source: ECN & UNDP (2006)
The renewable energy sources being supported by the National Energy Policy (2002) are
those outlined in table 4.4. The associated policies will be explored in subsequent
paragraphs.
Several renewable energy pilot projects have been undertaken in Nigeria. These projects
have been initiated by NGOs or individuals. For example, solar systems were installed in
villages in Jigawa State (in the Northern part of Nigeria). This project was as a result of the
collaboration between Solar Electric Light Fund (SELF) and the government of Jigawa
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State while 60% of the funding was provided by the USAID and US Department of Energy
(SELF no date). Furthermore, there has also been other NGO supported solar energy
projects in other parts of the country such as Cross River State (in the Southern part of
Nigeria). The renewable energy projects in Cross River State have involved the installation
of solar photovoltaic systems in several villages (Ingwe 2004). There are ongoing pilot
projects for bio-fuel as well. An example of this is the bio-diesel energy project from soya
bean which was initiated by a local entrepreneur, Husainin Solomon and funded locally by
Diamond bank under the Diamond Bank Bright Idea (Adesida, Daily Sun, May 30th 2007).
The project has gained the attention of telecom giants who would like to power their suburban base stations with bio-diesel instead of diesel which is ‘prohibitive’ (Adesida, Daily
Sun, May 30th 2007). There is need to initiate the above mentioned renewable projects on
a larger scale across the country but due to a variety of issues, this has not been done.
According to the Federal Ministry of Power and Steel (2006), there are barriers to the
development of the renewable energy industry in Nigeria. Some of these issues are listed as
follows,
•

Policy and regulatory barriers could be a deterrent to investors. The national
electricity policy focuses on centralized electricity. In the past, only Nigeria’s
electricity generating company, Power Holding Company of Nigeria was legally
permitted to produce and distribute electricity. Under the Electric Power Reform
Act 2005, independent power producers can produce electricity but the legal
framework to enable this is still developing. The perceived regulatory risk could
therefore deter potential investors.

•

Financial and Investment barriers can hinder the development of renewable energy.
Renewable energy projects could be capital intensive and investors may be
unwilling to invest if they are unable to recoup their investment by selling the
electricity. On the other hand, financial institutions that are used to investing in
conventional power projects may not be predisposed to investing in renewable
energy projects as a result of perceived risk. A solar module (unit of a solar panel)
costs about 65,000 Naira, 58,000 Naira, 43,000 Naira (equivalent to £260, £232,
£172 at an exchange rate of 250 Naira to £1) (Gctech’s Fred Attah, a Nigerian
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renewable energy technologies engineer cited in Ingwe 2004). Investing in a solar
project will no doubt be financially intensive.
•

Technological barrier especially equipment supply and maintenance may pose a
problem due to the fact that such services for renewable energy projects are not
readily available in Nigeria.

•

Public Awareness is also a barrier. The general public is yet to understand and be
educated about the benefits of renewable technologies that may be unfamiliar to
them. People are more familiar with conventional power/electricity sources.

•

Standards and quality control is ‘poorly established standard for locally
manufactured and imported technologies.’ In order to build customer confidence,
there is a need for standards, testing and certification.

•

Inadequate resource assessment does not promote investment. In order to encourage
investors, there needs to be a ‘reliable and up-to-date’ resource database.

•

The intermittent nature of renewable energy presents challenges such as energy
storage, system management and cost of renewable electricity.

(Federal Ministry of Power and Steel, 2006)
The Nigerian government recognized the potential role of renewable energy in meeting
developmental challenges such as poverty, environmental concerns, human development
and economic growth (ECN & UNDP 2006) and therefore, committed itself to the growth
and development of a renewable energy market by setting targets and embarking on a
renewable energy policy. According to the Renewable Energy Master Plan, the specific
reasons that fuelled the move to renewable energy in Nigeria include,
•

Abundant renewable resource in Nigeria

•

Energy demand that is bound to increase with increasing population

•

Power sector reform

•

International development

•

Technological change and prices (Innovation, learning curve and associated cost
reductions)

•

Environment

•

Energy Security
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Apart from renewable energy, the Nigerian government has also embarked on other types
of primary energy.
The Nigerian government is working on the deployment of nuclear energy. As stated by
Professor Shamsudeen Elegaba, the Director-general of the Nigerian Nuclear Regulatory
Authority ‘nuclear power is no longer an option but a necessity’ for Nigeria (Lohor, This
Day Newspaper, July 24th 2007). Elegaba also stated that in order to meet the United
Nations MDGs, Nigeria has to take up nuclear power. The target date for the
commencement of the construction of the first nuclear plant in Nigeria is 2011 while
generation is expected to begin in 2017 (Taiwo, This Day Newspaper, July 27th 2007). In
pursuance of this agenda, the President of Nigeria identified the need for ‘sustained longterm funding …to uplift the research…, nuclear infrastructure and capacity building during
this gestation period of about 10 years’(Taiwo, This Day Newspaper, July 27th 2007).

4.3.4 Policy context
There are various policy strategies and policy documents that enlist how services are to be
provided to Nigerians, some of these are specific to the poor while others are general policy
statements. Some of these policies are highlighted as follows.
Nigerian National Economic Empowerment and Development Strategy (NEEDS)
Nigeria has made a statement of intention in its National Economic Empowerment and
Development Strategy (NEEDS). The NEEDS document has set out the need for economic
empowerment, affordable housing, protection of the vulnerable and provision of basic
amenities in the urban environment. In the context of the power sector, the NEEDS
document has set out targets to increase the capacity of generation, transmission and
distribution. These include,
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•

Increase generation from 4200 MW to 10,000 MW

•

Increase transmission from 5,838 megavolt amperes to 9,340 MVA

•

Increase distribution capacity from 8,425 MVA to 15,165 MWA

•

Reduce transmission and distribution losses from 45% to 15%

In addition to the above, the NEEDS document also sets out the need to increase the
amount of renewable energy in the total energy mix (NNPC 2004).
Federal Republic of Nigeria, National Energy Policy (2002)
Though an article in the Guardian Newspaper of June 26, 2007 suggests that Nigeria has no
energy policy, the author of this report has since come across a National Energy Policy
(2002) for Nigeria. The National Energy Policy (2002) recognises that energy plays a vital
role in economic, social and political development. The overall objectives of the National
Energy Policy (2002) are as follows:
•

‘To ensure the development of the nation’s energy resources, with diversified
energy resources option, for the achievement of national energy security and an
efficient energy delivery system with an optimal energy resource mix.’

•

‘To guarantee increased contribution of energy productive activities and to national
income.’

•

‘To guarantee adequate reliable and sustainable supply of energy at appropriate
cost and in an environmentally friendly manner, to the various sectors of the
economy, for national development.’

•

‘To guarantee an efficient and cost effective consumption pattern of energy
resources.’

•

‘To accelerate the process of acquisition and diffusion of technology and
managerial expertise in the energy sector and indigenous participation in energy
industries, for stability and self reliance.’

•

‘To promote increased investments and development of the energy sector industries
with substantial private sector participation.’

•

‘To ensure a comprehensive, integrated and well informed energy sector plans and
programmes for effective development.’

•

‘To foster international co-operation in energy trade and projects development in
both the African region and the world at large.’

•

‘To successfully use the nation’s abundant energy resources to promote
international co-operation.’

(National Energy Policy 2002 pp 6-7)
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The Nigerian National Energy Policy (2002) covers policies and objectives for individual
energy sources such as oil, natural gas, tar sands, coal, nuclear, hydropower, fuel wood,
solar, biomass, wind and hydrogen. The policy paper also discusses environmental
problems related to energy production, energy conservation and efficiency, energy
financing options, policy planning and implementation. The National Energy Policy (2002)
recognises that in order for a policy to be implemented, there needs to be economic
instruments, information, education, legislative instruments and institutional arrangements.
In addition, the policy identifies bureaucratic bottlenecks and delays as an impediment to
policy realization (p 52).
Electric Power Sector Reform Act 2005
As mentioned previously, Nigeria has its Electric Power Sector Reform Act 2005. In the
context of providing energy services to the poor, the Power Consumer Assistance Fund
(Part VIII) and Rural Electrification Agency/Fund (Part XI) of the Electric Power Sector
Reform Act 2005 may be applicable. They are both set up to aid the provision of electricity
to consumers. The Rural Electrification Agency/Fund is extensive in its coverage. Its
capital and assets will cover the expansion of main grid, development of isolated and minigrid systems and renewable energy generation (Section 88-90, Part IX, Electric Power
Sector Reform Act 2005). On the other hand, the Power Consumer Assistance Fund shall
be used to ‘subsidise underprivileged power consumers’ that are eligible (Section 83,
subsection 4, Part VIII).
Renewable Energy Policy
The move towards renewable energy in Nigeria has fuelled a variety of strategy documents
that include Renewable Energy Master Plan (2006), Renewable Electricity Action Plan
(2006) and Renewable Electricity Policy Guidelines (2006). According to the Renewable
Electricity Policy Guidelines (2006), the policies and regulatory measures for the growth of
renewable energy is as follows,
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•

Market expansion

‘The Federal Government of Nigeria shall expand the market for renewable electricity to at
least five percent of total electricity generating capacity and a minimum of 5TWh of electric
power production, excluding large hydropower by 2016’
•

Grid-connected operations

‘The Federal Government shall establish stable and long-term favourable pricing
mechanism and ensure unhindered access to the grid. Grid operators must guarantee the
purchase and transmission of all available electricity from renewable electricity producers.
While renewable electricity plant owners bear the cost of connection, grid operators must
ensure the necessary system upgrade. All upgrade cost must be declared to ensure the
necessary transparency’
•

Off-grid operations

‘The Federal Government supports the construction of independent renewable electricity
systems in areas not covered by the electricity grid to provide power service to local
economic activities and sustainable living’
•

Rural electrification

‘The Federal Government will develop innovative, cost-effective and practical measures to
accelerate access to electricity services in rural areas through renewable sources’
•

Financing

‘There shall be a Renewable Electricity Trust Fund which shall be set up under the Rural
Electrification Fund’ Other financing options cited by the policy guideline include equity
investments, debt financing, grants and micro credits.
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State Government/ 1999 Constitution of the Federal Republic of Nigeria
State governments are also involved in urban planning and initiating projects. The 1999
Constitution of the Federal Republic of Nigeria permits the involvement of all tiers of
government in the electricity supply industry (Federal Ministry of Power and Steel 2006).
Apart from the intentions set out by the Federal Government to alleviate poverty, individual
states in the country can and have set out to also tackle energy and poverty problems. For
example, Lagos has engaged in development projects with other International aid agencies
(e.g. UNDP) to foster proper urban and regional planning. Other projects include housing
and environmental projects (Lagos State Ministry of Information 1995; pp 136-159). Ogun
State (in the South-western part of Nigeria) has also implemented some electrification
support programs as shown in figure 4.3 below. The electrification program in Ogun State
involves the provision of electrical equipment (especially transformers) and the extension
of electricity in and around city centres.

Figure 4.3: Electrical Equipment Provided by a State Government, Abeokuta, Ogun
State
Source: Author
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4.4 Conclusion
This chapter has introduced Nigeria as the case study area for this research. Issues in the
Nigerian energy sector have been highlighted while policy guidelines have also been
identified. From this chapter, the author concludes that urban poverty is an issue recognised
in Nigeria. It is also important to point out that although, the non constant supply of electric
power in Nigeria is a national problem, proportions of the population may be worse off than
others who able to adequately afford alternatives to their electricity supply. The previous
chapters have partly addressed some of the author’s research objectives outlined in chapter
1 but subsequent chapters will reveal, analyze and discuss the main findings of the field
research undertaken in the two Nigerian cities, Lagos and Ibadan.
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Chapter 5 Main Findings: Study Areas, Surveys and Interviews
5.0 Introduction
One of the research objectives was to investigate the energy needs of urban poor
households in Nigeria; this was carried out on 80 households in two cities, Lagos and
Ibadan. This chapter will start by detailing the characteristics of the two cities, after which
the results of the questionnaire survey and interview will be presented. The questionnaire
findings will be presented as follows:
•

Household information

•

Energy services in households

•

Energy sources

•

Energy pricing

•

Energy Options

•

Environmental/Housing Information

Some of the research findings agree with data highlighted in the literature review but there
are also results that may be distinct to the case study. One of such research findings that
agree with previous literature is that urban poor use a variety of energy sources to satisfy
their needs. Results distinct to the case study include respondents’ willingness to pay more
to improve their energy services. This chapter will only outline results while subsequent
chapters will show graphical representations and discuss the findings in more detail.

5.1 Profile of Study areas
This section details the characteristics of the two Nigerian cities chosen for the purpose of
this research.

5.1.1 Lagos
Lagos State is located in the South-western part of Nigeria (See figure 4.1 and figure 5.1).
Until 1991, it used to be Nigeria’s capital city, although it remains the nation’s economic
and commercial capital (Lagos State Government 2005). Lagos is the smallest state in
Nigeria, yet it has the highest population. Less than 300,000 people lived in Lagos in 1950,
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presently there are much larger estimates: 9 million, 10.9 million and 15 million (National
Population Census 2006, The Guardian Newspaper, June 18 200, Lagos State
Government). The population of the state is estimated to reach over 20 million by 2015 and
thus become one of the world’s most populous cities (Lagos State Government 2005).
The environmental and social conditions in Lagos necessitate proper land use planning.
This is because Lagos is a coastal city that contains numerous water bodies; and the fact
that the State is only 0.4% of Nigeria’s landmass. According to a publication produced by
the Lagos State Ministry of Information, it is necessary to ‘control haphazard development
of slums and conurbations and ensure proper management of land use …for the promotion
of sustainable living’ (1995; p 158). An example of a Lagos State management program is
the Maroko Resettlement Scheme in 1990, in which Maroko (in the Eti-Osa area of Lekki
Peninsula) was demolished. The scheme displaced 4800 people of which 3059 of them
were resettled (Lagos State Ministry of Information 1995; p 167). In addition to the
presence of slums, Lagos State also suffers from collapsing infrastructure, waste disposal
problems, pollution and frequent flooding (Osinubi 2003; Starke 2007; Alao, 18 June 2007;
Dada, 11 June 2007; The Guardian, 18 June 2007; The Punch, 11 June 2007). Lagos State
is also threatened by possible rise in sea level from warming of global temperature (Alao
and Abiodun, 11 June 2007).
The specific areas visited for the purpose of this research are set out in table 5.1 below.
Table 5.1: Areas surveyed in Lagos
Area surveyed

Number
of Respondents

Makoko, Ebute Metta 9
Igbewe, Ebute Metta

11

Wey Street, Mushin

11

Ibido Street, Agege

9

The areas in table 5.1 are diverse in their attributes. The Ebute Metta area of Lagos is part
of the Lagos Mainland Local Government whereas Mushin is the head quarters of Mushin
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Local Government; it is densely populated and dominated by residential and commercial
units. Conversely, Agege is ‘one of the oldest settlements in Lagos upland region.’ It was
once a government farm settlement, agricultural and commercial town

(Lagos State

Government and African Newspapers of Nigeria 1999 pp 15-17). From the authors visit to
the different areas, it was observed that all three areas were very diverse in the housing
types/units and commercial activities available to its inhabitants. In addition, the areas were
mostly densely populated. A variety of areas were chosen because the author observed that
respondents concentrated in the same area faced the same problems with regards to their
energy service needs. In addition, all of the areas surveyed (see table 5.1) are in the
western part of Lagos which is older compared the eastern part (see figure 5.1 for Map of
Lagos)
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5.1.2 Ibadan
Ibadan, the capital of Oyo State, is an old city located in the south-western part of Nigeria
(See figure 4.1 and figure 5.2). It is the second most populous city after Lagos. According
to the National Population Census in 1991, the population of Ibadan was 1,222,570
(Tiamiyu 2004). Conversely, Fourchard (2003) points out that the population of Ibadan was
‘undoubtedly underestimated’ by the 1991 National Population Census and thus the
population as at 2003 was estimated to vary between 2 and 5 million. Slums in Ibadan have
been characterized by age, location and size. Some of the reasons cited for occurrence of
slums include, lack of urban renewal and urban sprawl especially in migratory paths
(Fourchard 2003). These slum categories (Fourchard 2003) are as follows,
•

The oldest and largest slums in the core of the city

•

Small scale slums on land occupied illegally by squatters on the city margins

•

Numerous slums occupied by tenants on legal land also on outskirts of the city
along major roads or labour markets.

The specific areas visited for the purpose of the questionnaires are listed in table 5.2 as
follows,
Table 5.2: Areas surveyed in Ibadan
Area surveyed

Number of
Respondents

Sabo

3

Oke padre

5

Oke Are

3

Olomi Aperin

4

Ido Local Government 6
(Peri-Urban)

58

Ologuneru

2

Kudeti

1

Iyana eyini, Challenge

3

Orita, Challenge

13

The locations in table 5.2 consist of areas in the inner and outskirt areas of Ibadan. The
inner areas are older parts of the city while the outer areas are travel routes and peri urban
areas. For the same reason stated previously, different areas were visited for the purpose of
this research because respondents concentrated in the same area produced similar results.
This particular sampling technique has been explained in a previous section of this thesis.

Figure 5.2: Map of Ibadan. Source: Oyo State Ministry of Lands and Survey (2003) cited
by Tiamiyu (2004).
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5.2 Household Information
The questions in the survey included household size, previous dwelling (rural or urban) and
source of income (informal or formal). The results of these questions are shown in table 5.3
below. A total of 59 men were approached for this survey. Women were less willing to
answer questions and/or directed the questions to men. The income question was one that
was difficult to ascertain due to the nature of the employment of the respondents. Majority
of those interviewed were not salary earners because they worked in the informal sector.
For the purpose of this research the author will refer to two different wages; one is paid by
government while the other is paid by private sector. The first is the salary of a Civil
defence office (Junior level officer) which is 7,000 Naira (equivalent to £28, at a rate of 250
Naira to £1) inclusive of other emolument while the other is the salary of a gardener who
earns 10, 000 Naira per month (£40, at a rate of 250 Naira to £1). In addition, table 5.3
shows that majority (64) of those surveyed were not migrants; they were born in the city.
There were only 4 people who migrated from rural areas while 2 people migrated from
different countries (Ivory Coast and Benin).
Table 5.3: Survey Results of Household Questions in Lagos and Ibadan

Lagos Ibadan
Sex
Male

24

35

Female

16

5

Previous dwelling
Urban

37

27

Peri Urban

0

6

Rural

1

3

No response

0

4

Different Country

2

0

Source of Income

60

Informal Sector

37

38

Formal Sector

2

2

No response

1

0

5.3 Energy Services in Households
The energy services of the urban poor were assessed according to the need for lighting,
cooking, telecommunication and other home appliances. These are set out in table 5.4
below.
Table 5.4: Energy Services in surveyed households
City Surveyed
Energy Service

Lagos (40) Ibadan (40)
Yes

31

31

No

9

9

Yes

40

40

No

0

0

Yes

40

37

No

0

3

Telecommunication Yes

38

36

Ironing
Lighting
Cooking

(TV/Radio)

No

2

4

Other appliances

Yes

16

14

No

24

26

A total of 62 respondents stated ironing as an energy service. Although there are charcoal
irons, some of the respondents complained that they only iron when there is electricity.
Lighting was an energy service used by all 80 respondents. 77 out of the 80 respondents
also use energy for cooking while 3 respondents do not use energy for cooking.
Telecommunication was a vital need to most people (74 respondents). “Other appliances”
refers to things such as kettles (for boiling water), grinding machines, fridges and fans for
cooling; this category had the lowest number (40 respondents) of users.

5.4 Energy Sources
Other energy questions that were asked in the survey include, source of energy, source of
electricity and importance of energy to everyday life and. The results are shown below
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according to individual cities in table 5.5 and 5.6. Peri-urban areas were not surveyed in
Lagos whereas peri-urban areas were surveyed in Ibadan.
Table 5.5: Results Showing Energy/Electricity Source and Importance of
Energy from Lagos Survey

City of Lagos, Lagos State
Inner city

Peri-Urban Total Urban

Energy Sources
Electricity
Kerosene
Candles
Batteries
Fuel Wood
(including Charcoal)
Gas

Yes No
39
1
40
0
25.5 14.5
25.5 14.5
14.5 25.5
2

Importance of Energy
Not Important
Important
Very Important
Very Very Important

38
0
4
32
4

0
0
0
0
0

40
40
40
40
40

0

40

0
0
0
Total

0
4
32
4
40

0
0

40
40

Electricity Sources
Grid Connected
Own supplied
(Generators)

Yes
39
23

No
1
17

Table 5.5 shows that 39 of the 40 respondents in Lagos use electricity while all respondents
use kerosene as a source of energy. Candles, batteries and fuel wood were not used as much
as kerosene and electricity. When asked how important energy is to their daily life, 4
households stated ‘important’, 32 households responded with ‘very important’ while only 4
households responded with ‘very very important.’ Most (39 out of 40) respondents in
Lagos are connected to the grid while 23 own Generators to supplement their grid supplied
electricity. Similarly, the results from Ibadan are in table 5.6. In Ibadan, an equal number
of households, 32 out of 40 respondents use electricity and kerosene as an energy source.
The use of candles, batteries and fuel wood is diverse but they are used by a smaller

62

proportion of respondents when compared to the use of electricity and kerosene. 3 of the 8
respondent surveyed in the peri-urban area of Ibadan are connected to the electricity grid
while others are not. Also half (4) of the peri-urban dwellers use fuel wood while the other
half (4) do not. The use of candles and batteries in the peri-urban area is diversely
distributed but all the peri-urban dwellers use kerosene as a source of energy. In Ibadan, 16
respondents own Generators to supplement their electricity supply while only 32
households are connected to the grid.
Table 5.6: Results Showing Energy/Electricity Source and Importance of
Energy from Lagos Survey

City of Ibadan, Oyo State
Inner city

Peri-Urban Total Urban

Yes
32
32
19.5
22
19

No
0
0
12.5
10
13

Yes
3
8
2
3
4

No
5
0
6
5
4

40
40
40
40
40

1

31

0

8

40

Energy Sources
Electricity
Kerosene
Candles
Batteries
Fuel Wood
(including Charcoal)
Gas
Importance of Energy
Not Important
Important
Very Important
Very Very Important

0
1
27
4

0
0
8
0
Total

1
35
4
40

Electricity Sources
Grid Connected
Own supplied
(Generators)

Yes
32
15

No
0
17

Yes
2
1

No
6
7

In addition to the data in tables 5.5 & 5.6, respondents cited petrol stations as the source of
the kerosene and diesel which they purchase for lanterns, cooking stoves and Generators
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while they purchased candles and batteries from petty traders. Fuel wood/fire wood and
charcoal are purchased in the city by city dwellers while peri-urban dwellers gathered their
wood fuel from surrounding farm land. The following pictures in figure 5.3a, b, c, show
accessibility of wood fuel and charcoal to urban and peri-urban dwellers. Only 3 of the
households interviewed responded that they use gas as an energy source. The remainder
(77) of the respondents who do not use gas stated cost as the main constraints. Some of the
respondents also believe that gas is dangerous, as in the case of fire hazards that can be
caused by candles. With electricity connection, there are several issues that the respondents
claim they face, this include, problems with transformers, absence of metering, ‘crazy
bills,’ and non supply of electricity at times (for as long as 6 months). The ‘crazy billing’
system involves billing a household indiscriminately (as discussed previously). The electric
company official gives a bill based on their own judgment of what that particular household
is capable of consuming without recourse to the real consumption. This has further
frustrated the urban poor consumers who receive bills that cannot be accounted for or bills
for a billing cycle where power supply was inadequate or never provided. Most of those
surveyed are connected to the electricity grid but still had to supplement electricity with
other energy sources. As shown in tables 5.5 and 5.6, there are respondents that have been
able to tackle the electricity problem with the help of Generators. The Generators are
sometimes relegated when diesel/petrol become expensive and beyond their reach (fuel
shortage). Also, one important observation in tables 5.5 and 5.6 is the presence of fractions;
these are cases that occurred when households responded with ‘sometimes’ or ‘not often.’
These were all appropriately coded for the analysis portion of this research.
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Figure 5.3a: Wood fuel availability and accessibility in urban areas (Ibadan)
Source: Author

Figure 5.3b: Wood fuel availability and accessibility in peri-urban areas (Ibadan)
Source: Author
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Figure 5.3c: Charcoal availability and accessibility in urban areas (Ibadan)
Source: Author

5.5 Energy Pricing
This section outlines the energy prices as given by the respondents of the survey. These
prices include electricity connection fees, monthly billing and the amount of money spent
on alternative sources of energy. This section also outlines the results of the respondents’
opinion on the fairness of prices and their willingness to pay more for better service. The
results are set out in the following tables.
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Table 5.7: Energy billing data collected from respondents (Exchange rate of 250 Naira to
£1)
Count
How much is your monthly electricity bill
No
<=500
<=501 <=1001<=2001>3000
Total
response
(<=
1000
2000
3000
(>
Respondents
£2)
(£2 - £4)
(£4 -£8)
(£8 - £12)
£12)
Ibadan
10
7
12
8
3
0
40
Lagos
5
16
5
5
5
4
40
Total
15
23
17
13
8
4
80
Count
No
response
Ibadan
Lagos
Total

26
25
51

<=500
(<=
£2)
6
1
7

How much was your electricity connection
<=501 <=1001<=2001>3000
1000
2000
3000
(>
(£2 - £4)
(£4 -£8)
(£8 - £12)
£12)
2
2
1
3
3
5
1
5
5
7
2
8

Total
Respondents
40
40
80

In terms of monthly electricity bills, the majority (23 out of 80) of respondents fell into the
“<=500 Naira (<= £2)” category while 17 respondents responded to “<=500 to 1000
Naira (£2 - £4)”; 13 to “< =1001- 2000 Naira (£4 -£8)”; and 8 to “<=2001 – 3000 Naira
(£8 - £12)”. The category with the lowest number of respondents was “>3000 Naira (>
£12).” For connection fees, there were a high number of households (51 out of 80) who
responded with “no response” because they did not pay a connection fee or they did not
remember how much they paid for the connection. Mostly the respondents who chose this
option were either renting or had been living in their home for quite some time. The
category “>3000 Naira” had the highest number (8) of responses, followed by “<=500
Naira (<= £2)” and “< =1001- 2000 Naira (£4 -£8)” with 7 respondents each. The
category “<=500 to 1000 Naira (£2 - £4)” had 5 respondents while “<=2001 – 3000
Naira (£8 - £12)” had 2 respondents.
From table 5.7, it can be observed that not all the respondents were able to give details of
the amount they paid for their electricity connection and/or monthly bill. This was due to
the fact that a lot of the respondents were renting (not home owners) and/or were not
responsible for paying the bills. Women were more likely to fall into the ‘no response’
group because their husband paid the bills. In the case of a respondent who might have
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been renting, electricity had been connected previously by the home owner. In addition, a
portion of tthe peri-urban dwellers were unable to contribute to any of these data because
they were not connected to the electricity grid; thus they did not pay any connection fees or
a monthly bill. The amount spent by respondents on other sources of energy (candles, fuel
wood, charcoal, kerosene, petrol) varied from household to household and on different
timescales. The most popular price was the price of kerosene which is 70 Naira (£0.28
pence) per bottle (litre). According to respondents, duration of use was determined by
family size and amount of cooking per day (stoves), usually several bottles of kerosene had
to be bought per week.
Table 5.8 Fairness of bills and Willingness to pay more
City Surveyed
Lagos Ibadan Total
Is your electric bill fair

Are you willing to pay more
for better service

No response

7

2

9

Yes

4

6

10

No

26

24

50

Does not have a choice

3

2

5

Not applicable

0

6

6

No response

15

14

29

Yes

21

17

38

No

4

3

7

Not applicable

0

6

6

From table 5.8, 50 of the 80 respondents thought their electric bill was unfair while 10
households said their bills were fair. Also, 38 of the 80 respondents were willing to pay
more for better service while 7 households were unwilling to pay more. In the questionnaire
(appendix I), not all the answer options in table 5.8 were listed but new categories had to be
created in response to the respondents answers and circumstances. For example the ‘not
applicable’ and ‘does not have a choice’ options were created during the course of
administering the questionnaires. The response category “not applicable,” refers to some of
the peri-urban dwellers that could not form an opinion on the issues (in table 5.6) because
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they do not have electric power. The no response category was as a result of unanswered
questions.

5.7 Energy Options
The questionnaire respondents have found other alternatives to ‘conventional’ energy
supplies. These come mostly in the form of Generators which range in size, capacity (Kilo
volts) and price. The use of Generators has been discussed in more detail in preceding
chapters. Some of the respondents mentioned that they paid between 10, 000 (£40) and 12,
000 Naira (£48) for their Generator sets. In addition to this, they had to pay for petrol or
diesel and maintenance. Some of the respondents know about the capabilities of solar
energy but at present, they do not use any solar powered appliances.

5.6 Environmental/Housing observations
From the different areas surveyed in Lagos and Ibadan several observations were made.
These are as follows:
•

A number of those interviewed were renting and thus did not have total control of
any of their electricity services. A number of respondents mentioned that electricity
connections had been done prior to their taking over the lease but when the bills
came, it was shared amongst the tenants.

•

Some of the areas surveyed were characterized by waste disposal sites; these are
show in figures 5.4a and 5.4b below. The pictures are from 2 different areas
surveyed in Lagos (Agege and Ebute Meta).
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Figure 5.4a: Makoko area of Ebute Metta, Lagos State.
Source: Author

Figure 5.4b Agege, Lagos State.
Source: Author
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•

A particular area surveyed in Lagos (Ebute Metta) was characterized by informal
housing units that were not easily accessible. They could only be accessed by
canoes because the housing units were located on water bodies and supported by
stilts. In addition to this, in some cases, the indoor living space also doubled as the
cooking space. This was accompanied by the production of biomass smoke.
However, some households opted to do their cooking outside in the open rather than
in confined spaces. Generally the community was quite smoky. Examples of this are
shown in the following pictures (figure 5.5 a, b). (See appendix III for more
pictorial examples)

Figure 5.5a: Igbewe Community, Ebute Metta, Lagos State
Source: Author
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Figure 5.5b: A kitchen/living space Igbewe Community, Ebute Metta, Lagos State.
Source: Author

As a follow-up to the above pictures, issues regarding environmental and human health will
be assessed in the following chapter.

5.8 Interview Findings
The key findings from the Semi-Structured interview undertaken with Managers in the
energy sector are listed in table 5.9. From table 5.9, one observes that the energy Managers
have differing opinions on some issues but they agree that renewable energy is a necessity
to achieving a sustainable energy future in Nigeria.
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Table 5.9: Interview key findings
Energy Sector Managers

Key Findings

Engineer Mrs. Awolokun,

•

Technical Engineer/ Acting

being addressed by the ‘highly subsidized tariff system

General Manager,

now in place.’

PHCN (Ibadan Zonal

•

Office, Oyo State)

to the poor by “inject[ing] funds into the energy sector

Energy needs of the low income city dwellers is

The private sector can improve energy services

as a form of social responsibility.”
•

The government can improve provision of energy

services to the poor by “assist[ing] in the provision
of subvention to the power sector and an enabling
environment for private sector participation.”
•

Potential for renewable energy is “very bright”

•

Sustainable energy options for the future include solar
and hydro power. The potential is “very bright.”

•

The role of government and private sector is to

“assist in the provision of fund for procurement of
equipment and research.
Engineer Dipo Odeyele,

•

Energy needs of the low income city dwellers is

Area Inspecting Engineer being addressed by the supply of equipment such as “relief
for the

transformers.”

Federal Ministry of Energy
(Power and Steel),
Federal

Secretariat,

Abeokuta, Ogun State

•

The private sector can improve energy services

to the poor through “investment.”
•

The government can improve provision of energy

services to the poor by “ supplying power stations to support
huge capacity.”
•

Renewable energy potential is great (solar).
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5.9 Conclusion
This chapter has outlined the research findings from the survey carried out in two Nigerian
cities, Lagos and Ibadan. Some of the research findings are as follows,
•

The urban poor use a mix of energy sources to satisfy their daily energy needs.

•

The major energy service needs of urban poor are lighting, cooking and
telecommunication.

•

Men were more willing to be part of the survey while women were unwilling to take
part of directed the author to the men.

•

Incomes were difficult to ascertain because most people worked in the informal
sector which is usually not on a salary basis.

•

Majority of respondents thought their electricity bill was unfair yet, some were
willing to pay more for better service.

These results will be analyzed and discussed in more detail in the following chapter.
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Chapter 6 Data Analysis and Discussion: Energy Use in Urban
Poor Households
6.0 Introduction
As mentioned in chapter 1, the objectives of this thesis are to: review the existence of the
urban poor in sub-Saharan Africa (more specifically Nigeria); examine energy sector in
Nigeria with a brief look at energy use in urban sub-Saharan Africa; investigate the energy
needs of the urban poor in two Nigerian cities; identify and assess policy and/or technology
options available in Nigeria for a sustainable energy future. In order to achieve these
objectives, this chapter will draw on the previous chapters and discuss the main findings of
this research.
Results from the questionnaire survey were coded into SPSS (Software Package for Social
Sciences) for analysis. Due to the complexity of data entry in SPPS, results from data
analysis had to be entered into Microsoft Excel for simplicity. The need to use Microsoft
Excel arose from the advice of several statistical consultants (Imperial College Statistician
and an independent SPSS Consultant) which the author consulted for the purpose of this
research. This section would analyze and discuss the data according to the following
sections
•

Income distribution and energy sources

•

Energy services

•

Energy pricing

•

Other implications

•

Policy context.

•

Perspective of Energy Managers

6.1 Income distribution and Energy sources
For the purpose of this research income distribution will be based on the affordability of
energy sources. This is because most of the respondents are engaged in informal
employment. The following figure (figure 6.1) gives a schematic grouping of the income
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categories of the respondents according to their energy source. From figure 6.1, one
observes two different trends; a downward trend and an upward trend. The progressive
trend shows a “growth” towards electricity (Kahane and Lwakabamba 1990, Meikle 2006)
whereas the downward trend as observed from the questionnaire respondents shows a
“decline” toward wood fuel. The reason for this decline rather than a progression is the
expense associated with the energy sources. For instance, electricity has a connection and
monthly cost, diesel/petrol Generators have a diesel and maintenance cost while kerosene,
charcoal, wood fuel and other alternative energy sources have a purchase cost. An income
classification can therefore be made according to the energy sources that are used by a
household, like a respondent said, “my income cannot afford a Generator.” Those that can
afford to support their electricity supply with a Generator are in a higher income group,
while subsequent lower income levels will include respondents who can afford grid
electricity, kerosene and wood fuel/charcoal.
Increasing
cost

Observed
trend due to
cost and
affordability

Kerosene ±
Candles &
batteries
Wood fuel/
Charcoal ±
candles

Low
Income

Electricity
(Grid) +
Kerosene ±
Candles &
batteries

Electricity
from diesel
Generators
, grid ±
other
energy
sources

Expected
trend for
development

Higher
income

Figure 6.1: Energy ladder for the questionnaire respondents from Lagos and Ibadan
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Aside from income, the energy decision making process can be affected by other external
factors that cause the household energy costs to fluctuate. These external factors include
petroleum products price hikes or “crazy billing.” When such ‘price hikes’ take place,
respondents tend to move down the energy ladder to find the next affordable energy source.
The choice of which energy source to move down to, may be based on the personal
circumstance of the household involved. For example, some respondents said they would
not use candles because candles are a fire hazard. One particular respondent mentioned that
he can no longer use charcoal because he is living in a “new house.” The inability to pay
bills and/or the crazy billing system has also frustrated some respondents to a point where
they are left without a choice but to have their electric supply disconnected by the electric
company. As the electric supply they have paid for is not constant, households have to look
for an alternative which involves moving up or down the energy bladder. It should be
noted that the upward/downward trend across the energy ladder is not necessarily to a
particular energy source rather it involves the household having a mix of energy sources to
complement each other. The cost of the energy sources in figure 6.1 can be indicative of
income but there could also be cultural factors attached. The author is familiar with the fact
that during festivities in Nigeria, households (poor & ‘better off’) usually use kerosene and
charcoal for large scale cooking because it is a faster mode of cooking and more
economical for catering for a large number of people. Also, charcoal cooking tends to give
a characteristic taste to certain foods. It is common to see people at the top of the energy
ladder who also use a mix of energy as a result of the versatility that each one presents.
A significant portion of the peri-urban population surveyed for the purpose of this
questionnaire belong to a low to middle income group that do not have electricity
connection or Generators. The peri-urban dwellers can afford kerosene but the
transportation cost of getting to the closest kerosene purchase centre would be an additional
monetary cost to the kerosene, compared to wood fuel which is free because they go in
search of their wood fuel. The low to middle income category assigned by the author to the
peri-urban dwellers can be further substantiated by the response given by a respondent in a
neighbouring locality with electricity connection. The respondent in the locality of Olunde-
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Agbopa told of how the community had contributed to the financing of electric equipment
(wooden electric poles) which turned out to be of low quality. The electric poles were
degraded by weather conditions but happily they received some support from the
government for better equipment. It is noteworthy that the inhabitants of Olunde-Agbopa
were willing to allocate a part of their income to extending the grid to their section of the
city. This sort of project had not been undertaken by the neighbouring peri-urban dwellers
that do not have electricity.
Figure 6.2 shows a comparison of the energy sources used in Lagos and Ibadan. From
figure 6.2, one observes that electricity is not used by all respondents. This is accounted for
by those who have had their electricity supply disconnected due to non-payment or the periurban dwellers in Ibadan who are not at all connected to the grid. An equal number of
households (40 in each city) use kerosene in both cities. Kerosene was cited for its use in
kerosene cooking stoves. Kerosene is next to electricity in the energy ladder in figure 6.1
above. Candles, batteries, wood fuel/charcoal and gas are less used energy sources when
compared to kerosene and electricity. Some respondents find it unsafe to use candles due to
its potential to be a fire hazard, this also applies to gas. There is also a cost constraint
associated with gas and batteries. In comparison to Lagos, there is more wood fuel/
charcoal used in Ibadan. This can be attributed to the difference in the cities. Lagos is a
close-knit state which has been entirely dominated by a metropolitan lifestyle while Ibadan
is an old city in a state surrounded by several rural areas. Lagos is also the economic capital
of the country. Another reason for the higher use of wood fuel/ charcoal in Ibadan may be
that there is a higher availability of wood fuel from the surrounding localities that can be
brought into Ibadan.
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Energy Sources in Lagos and Ibadan

Energy Sources

Gas
Woodfuel/Charcoal
Batteries
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Candles
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Electricity
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Number of respondents who use the different energy sources (40
people were surveyed in each city)

Figure 6.2: Clustered bar chart showing the comparison between energy sources in Lagos
and Ibadan

6.2 Energy Services
In the survey questionnaire, the energy service needs of the urban poor were classified into
ironing, cooking, lighting, telecommunication and an “other” category, which was to be
filled in by the respondent. The result of this has been shown in table 5.4 above. With the
result from table 5.4, an analysis was done to compare trends in the data from Lagos and
Ibadan. The result of this is shown in figure 6.3 below.
Energy Service Needs in Lagos and Ibadan

Energy Service

Other appliances
Telecommunications
Ibadan

Cooking
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Lighting
Ironing
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Number of respondents who use energy service (40 people were
surveyed in each city)

Figure 6.3: Clustered bar chart showing the comparison between energy service needs in
Lagos and Ibadan
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Figure 6.3 illustrates an overall similarity between the energy service needs used in Lagos
and Ibadan. There are an equal number of households in Lagos and Ibadan who use energy
for lighting (40) and ironing (31). All the respondents in Lagos use energy for cooking
while only 37 respondents use energy for cooking in Ibadan. For the 3 respondents who do
not use energy for cooking, age, sex and lifestyle may be attributable. For instance,
younger people who live alone and work long hours out of the home may be accustomed to
eating out. Conversely, a male retiree may have family members around who do the
cooking. The importance of cooking and lighting can not be over emphasized. Kerosene
which is the second most common energy source used in households for cooking stoves
and or lanterns serves a multi-purpose function that electricity can also perform. If there
was to be adequate electricity supply and accompanying appliances for cooking, a lot the
other energy sources will no longer be in constant use. For example, electric stoves can not
be recommended to the urban poor in Nigeria’s situation where there is non constant supply
of electricity; it will mean that if there is no electricity supply, no cooking can be done. For
immediate use, Nigeria can seek to create appliances or retrofits that are versatile and clean.
Telecommunication also rated highly in both cities. A significant number of the urban poor
need energy for televisions and radios. This is probably due to the fact that members of
urban poor households spend longer hours in the home and require things to do to pass the
time. This can be justified by the fact that during the survey, the author observed that
members of urban poor households were usually leisurely. For the category, “other
appliances” a number of questionnaire respondents cited fans, grinding machines, boiling
water and refrigeration. A number of urban poor household run businesses out of the
home, therefore energy for other appliances will be more important to some people than
others. The use of fans is very popular, more so, a female respondent mentioned having to
give her children cold baths in the middle of the night as a result of heat. Fans are common
place in the Nigeria due to the weather conditions (dry season and wet season) which
necessitate their use. Ironing rated lower in both cities when compared to lighting, cooking
and telecommunication. Some respondents mentioned that they had relegated the use of
irons due to the epileptic nature of electricity supply.
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6.3 Energy Pricing
The cost of energy to a consumer differs from one individual to another depending on the
energy source they subscribe to. As discussed above, the amount spent on energy sources
also depends on the income of the household. For example, households connected to the
electricity grid may pay a one-time connection charge and their monthly bill or pay only
monthly bills while households with Generators pay for diesel and maintenance of their
Generator sets in addition to their electricity bills. Such trends were observed from the
survey results from Lagos and Ibadan. This will explained in further details as follows.

Cost Range (in Naira and
Pound equivalent)

Monthly Electricity Bill of Respondents in Lagos and Ibadan
>= 3000 (> £12)
2001 - 3000 (£8 - £12)
1001 - 2000 (£4 - £8)

Ibadan

501 - 1000 (£2 - £4)

Lagos

<= 500 (< £2)
no response
0

5

10

15

20

Number of Respondents

Figure 6.4: Monthly Electricity bill of Respondents in Lagos and Ibadan (Given in
Nigerian currency, Naira and Pound Equivalent at a rate of 250 Naira to £1)
In figure 6.4, one observes that there is a significant difference between the monthly bills in
Lagos and Ibadan. In comparison to Ibadan, there are more households who pay less than
500 Naira for their monthly electric bill in Lagos. There are also no respondents in Ibadan
who pay more than 3,000 Naira. The bill differences in Lagos and Ibadan can be attributed
to two main factors. First is the fact that a significant proportion of respondents in Lagos
mentioned that they are renting, which means that they share a meter and pay their own
portion of the bill. The individual portion of the collective bill is thus lower and may result
in monthly bills that are less than 500 Naira (< £2). Secondly, the fact that Lagos is the
economic hub of Nigeria may have resulted in a higher standard of living that has led to the
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high proportion of households paying more than 3, 000 Naira (> £12) for their electricity
bill. This could also affect the judgment of the electric company officers who bring the
“crazy bills.” Also significant is the proportion of individuals in the ‘no response’ category.
This group of respondents includes individuals who had been disconnected from the grid as
a result of non payment, peri-urban dwellers without electricity connection and individuals
living with other family members who paid the bills.

Cost Range (in Naira and
Pound equivalent)

Connection charge of Respondents in Lagos and Ibadan
>= 3000 (> £12)
2001 - 3000 (£8 - £12)
1001 - 2000 (£4 - £8)

Ibadan

501 - 1000 (£2 - £4)

Lagos

<= 500 (< £2)
no response
0
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10

15

20

25

30

Number of Respondents

Figure 6.5: Connection charge of respondents in Lagos and Ibadan (Given in Nigerian
currency, Naira and Pound Equivalent at a rate of 250 Naira to £1)
In figure 6.5, the connection charges of respondents also show a different trend in both
cities. There is an even distribution of respondents in all the categories but the ‘no
response’ category has a high proportion of respondents. The high proportion of
respondents in this category is attributed to the fact that they are non-home owners,
individuals who do not remember how much they had paid, peri-urban dwellers that do not
have electricity connection and individuals who do not pay the bills. Also in figure 6.5,
there was a significant proportion of urban poor in Ibadan who paid <=500 for their
connection and lesser amount in the other groups. This may be reflective of the average
amount paid in Ibadan for connection fees. Conversely, the connection fee in Lagos is
significantly higher and diverse across the larger cost. This may also be due to a higher
standard of living in Lagos. It should be noted that the costs explained above are not
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inclusive of the cost of other energy alternatives/supplements such as kerosene, candles,
batteries and wood fuel/charcoal. It was difficult to present a chart for cost spent on other
alternatives because it varied for each household but some examples will be given as
follows. A significant proportion of the survey respondents told of the fact that they spent
70 Naira (28 pence) on a “bottle” of kerosene which usually lasted for about three days. In
the case of charcoal, a number of respondents mentioned that they spent 50 Naira (0.20
pence) per day. Also inclusive is the cost of diesel and generator maintenance. A number
of respondents mentioned that their spending per day on petrol or diesel for their
Generators averaged about 500 Naira (£ 2) for 5 litres. This usually lasted for a day or more
depending on the length of time the generator was used. Another factor that determined the
amount of money spent on energy is if the respondent ran an informal business out of their
home, for example a drink or food vendor. The amount of money spent by respondents
varied from person to person but it is vital to point out that the cost of energy per household
will be higher than those given in figures 6.4 & 6.5 above.
In previous chapters, it has been established that income values were difficult to ascertain
but for the purpose of this discussion section, two income values were made available so
that the author could make inferences. First is the salary of a gardener, who earns 10, 000
Naira per month (£40, at a rate of 250 Naira to 1 pound) and the second is the salary of a
Civil defence officer (Junior level officer) who earns 7, 000 Naira per month (£28, at a rate
of 250 Naira to 1 pound). The aforementioned incomes belong to salary earners who
possibly can not afford to purchase a generator with their salary but they are able to afford
their electricity bills and other alternatives (kerosene and candles). Although the urban poor
might be able to earn a higher income from the informal sector, it is important to emphasize
that even salary earners with low incomes are barely able to make ends meet when it comes
to balancing income with energy sources and other needs. One can therefore imagine the
plight of the urban poor.
Of the 80 respondents, only 4 individuals could quantify what percentage of their income
they spent on their electricity bill. This is shown in figure 6.6 below.
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spent on Electricity bill
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Figure 6.6: Distribution of Income Percentage Spent on Electricity bill (All respondents)
For the 4 respondents who responded with a percentage, 2 told of spending about 5 % of
their income on energy, 1 respondent mentioned 10 % while the fourth respondent spent 25
% of their income. The fuel poverty definition (in the UK) states that anyone spending 10
% or more of their income on energy is energy poor (DBRR 2007). This definition will be
true for 2 of the 4 respondents who responded. From figure 6.5, one observes that there are
a high proportion of households in the ‘no response’ category; this was again due to the
nature of their employment (informal sector) which makes it difficult for them to quantify
their income in comparison to their energy expenditure. Peri-urban dwellers that do not
have any electricity supply/connection belong to the ‘not applicable’ category.
The following figures (6.7 & 6.8) show the distribution of respondents’ responses to the
fairness of their electricity bill and willingness to pay more for better service. 50 of the 80
respondents did not think their electricity bill was fair but 38 respondents were willing to
pay more for better service. This shows that no matter how bad the electricity supply was,
some households were still willing to pay more to get a better service. The fact that some
households are willing to pay more for improved service reinforces the idea that energy
services are vital to human life and survival. The ‘not applicable’ category in figs. 6.7 & 6.8
refers to the peri-urban dwellers in the city of Ibadan. This is due to the fact that they are
unable to form an opinion on the issue since they have no electricity connection and pay no
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bills. The ‘does not have a choice’ category in figure 6.7 was not originally present in the
survey options; it was created as a result of the responses. The ‘does not have a choice’
response particularly emphasizes the frustration of the urban poor because even though the
cost of electricity is not particularly fair, they still have to pay to avoid further
complications such as disconnection of electricity supply. The ‘no response’ category
occurred in high proportions in figs 6.7 & 6.8; this could is due to missed questions or
difficulty of forming an opinion on the issues especially in figure 6.8.

Opinion of Respondents

Survey Respondents Opinion on Fairness of Electricity Bill
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Figure 6.7: Fairness of Electricity Bill
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Figure 6.8: Willingness to Pay More for Electricity Bill
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From figure 6.7 and 6.8, one observes that compared to Ibadan, Lagos has a higher
proportion of respondents who complained about the unfairness of their bills and a higher
proportion who are equally willing to pay more for better service. Again, it might be that
the urban poor in Lagos are willing to commit more of their income to energy or they earn a
higher income. Also as mentioned previously, higher standard of living in Lagos may be a
factor.

6.4 Other Implications: Opinion survey and Urban Population
The survey respondents were asked about the importance of energy to their everyday life
and if they thought energy services could improve their standard of living. The responses
are in figure 6.9 and 6.10 below.
Survey Respondents Opinion on the Importance of energy to
their everyday life
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Figure 6.9: Survey Respondents Opinion on the Importance of Energy to their everyday
life.
An interesting result from the survey was the respondents’ opinions of their lives in relation
to energy. Figure 6.9 illustrates one of these results. Respondents provided a variety of
responses, majority said that energy was important to them while fewer numbers mentioned
that it was “very important” or “not important.” The fact is that most households think
energy is important to their lives because it provides them with their vital daily needs such
as food. Meanwhile, those who mentioned that energy was not important to them stated that
they felt that way because electricity was not in constant supply and they were getting used
to being in the ‘dark.’ One can assume that the opinions were based on the adequacy of
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their energy services. People who enjoyed the service may have picked ‘very important’
because they had made it a very important part of their lives while those who were
disconcerted by the energy service in the country may have picked something else.

Opinion of Respondents

Survey Respondents Opinion on Standard of living and
Energy Correlation
no
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Figure 6.10: Survey Respondents Opinion on Standard of Living and Energy Correlation
In figure 6.10 above, there are a high proportion of ‘no response’ answers especially in
Lagos. This is mainly due to skipped/unanswered questions in the survey. It is very
important to note that of the answers given by respondents, there was not a single
respondent that thought that energy could not improve their standard of living. All the other
respondents of the survey thought that energy could improve their standard of living (see
figure 6.10). The respondents are aware of the fact that they are entitled to certain basic
services (for example, water and electricity) as citizens of the country yet they do not enjoy
the services. They are also very aware that these services can greatly improve their personal
lives and source of livelihood but the services are either expensive or inaccessible, for
instance in the case of the peri-urban dwellers in Ibadan who have no electricity
connection. One can conclude that it is a vicious cycle of problems; the lack or costly
nature of basic energy services can hinder individuals from engaging in activities that may
improve their lives and livelihood.
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In the literature review, it has been established that urban areas are constantly expanding
for a variety of reasons. As in figure 6.11 below, survey results show that a high proportion
of the respondents had always lived in the urban centre while only a few people had
migrated from rural areas or a different country. The second highest proportion of
respondents is the peri urban dwellers. This survey results imply that the urban population
is quite large on its own and with urbanisation projections, these numbers are going to
increase both as a result of urban fertility rates and migration. It is therefore important for
cities to become more sustainable so that they can absorb the projected growth. According
to the survey results, the household sizes varied between 3 and 20 (See Appendix III). On
average the household size was about 5.This is significant because the problem faced by
lack of adequate energy sources does not only affect the respondents but numerous
members of their households who are supported by the available energy sources. Providing
adequate energy sources and services to one household can therefore improve the lives of 5
people on average.
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Figure 6.11: Type of Previous Dwelling
In addition, the pictures in figure 5.4 and 5.5 show the difficulty in talking about energy
needs, services and sources without mentioning the surrounding factors such as housing,
waste and human health. For instance, the pollution caused by biomass cooking in Igbewe
community (Lagos) could possibly lead to ill health especially in more vulnerable groups
such as children. Aside from energy, there are other environmental concerns that call for
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mitigation. There could also be positive social implications. For example, a respondent
from Ologuneru village (Ibadan) mentioned that the price of property increased as soon as
electricity was connected to the area. This is a positive social implication because an aspect
of their standard of living improved with the supply of energy.

6.5 Policy Context
As explored in the policy sections of this report, there are policies in place to aid the poor
and foster the development of renewable energy. The issue that arises here is not the lack of
appropriate policies rather it is how the policies will be enabled to meet their specific aims
and objectives. Enormous work has to be done in the area of policy implementation; the
weak relationship between policy and policy implementation is shown in figure 6.12 below.
If the policies can be adequately implemented, the urban poor and general population of
Nigeria will benefit greatly. The individual government ministries have created their own
policies but there seems to be no forum that can enable work across the different ministries.
The work that needs to be done by the government for the urban poor requires working
across its several ministries, therefore there needs to be an integrated set of policies that can
tackle energy poverty in urban poor areas.

STRONG
POLICY

WEAK Policy
Implementation

NO Clean
and
affordable
energy for
the urban
poor
F

igure 6.12: Weak policy implementation.
Aside from the non-implementation of policies, there are some policy barriers that have
hindered the provision of energy to urban poor. One of such policies is the fact that,
previous policies only allowed the central electricity company (PHCN) to produce and
distribute electricity. Presently, provision has been made to enable other interested parties
take part in the production and distribution of electricity.
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Political will is also an important factor that needs to be considered when projects are
implemented by a government. In some cases, projects might last as long as the particular
politician is in office but what is really needed is long term commitments to projects that
can provide clean, accessible and affordable energy to the urban poor. When asked how the
energy needs of their community could be satisfied, a number of respondents stated that
they neither trust the government nor the private sector but what they really want is
affordable and constant supply of services. Their mistrust of the private sector stems from
the fact that there has been no change in the services provided by the newly privatized
electricity company, PHCN.

6.6 Perspective of Energy Managers
The energy managers concurred on some issues and had different opinions on others as
shown in table 5.7 in the previous chapter. One of the energy Managers felt that a low tariff
system was enough to provide energy services to the poor (Engineer Awolokun, Technical
Engineer, PHCN) while another Manager thought that more electrical equipment and
infrastructure will take pressure of the incumbent equipment (Engineer Odeyele, Area
Inspecting Engineer, Federal Ministry of Energy). In fact, according to Awolokun the tariff
system is not specifically for the poor, it affects the entire population otherwise the price of
electricity will be too high for consumers. One might say that the tariff system helps some
poor citizen such as in villages, where tariffs are different but in the context of the urban
poor, it is difficult to conclude whether they benefit from the tariff system. In terms of
equipment, electricity transformers are the usual suspects. Too many households depend on
a particular transformer so much so that when the transformers breakdown so many people
are affected. This was observed in the Ebute Metta area of Lagos where the respondents
claimed they have not had electricity supply for 6 months because their transformer was
taken for repairs. From the differing opinions of the Managers, one might conclude that
both the technical (equipment) and billing aspects of electricity need to be checked. In
addition, both managers agreed on two points, first is that there is a need for private sector
investment in the energy sector. Second was that a sustainable energy future will involve
capitalizing on the ‘great’ potential for renewable energy in Nigeria
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6.7 Conclusion
The aim of this research was to assess the energy service needs of the urban poor
households in Nigeria. This has been carried out and explained in the previous chapters.
The author of this thesis is aware that the results of this research can not be generalized for
the entire urban poor population in Nigeria or Africa but several lessons can be learned.
First, it is important to assess the energy needs of the poor so that the right energy
services/sources can be supplied by the government or the responsible party. The urban
poor use the energy sources they do because it is affordable and accessible to them,
although the sources are unclean and may have the capacity to cause health hazards.
Secondly, it is not enough to have policies; such policies have to be implemented in order
to make progress. Nigeria’s policies are capable of providing adequate services to her
population but the policies are not implemented into ‘real life’ projects that have the
potential to improve standards of living. Thirdly, it is important to harness locally available
technologies. Local technologies can be adapted to cleaner standards to enhance
environmental sustainability.
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Chapter 7 Recommendation and Conclusion
7.0 Introduction
This chapter will outline the authors recommendations based on the work and results in the
previous chapters. This will involve policy and technological recommendations and
areas of possible research. There will also be a section on concluding remarks.

7.1 Recommendations
Energy
•

Enforced individual metering will show transparency of the electricity company and
gain customer confidence. In addition, there should be financial aid available to the
urban poor for the purchase of meters.

•

Provision of credit scheme to urban poor customers to aid bill payments and
associated electricity cost.

•

Align technical research and development with policy goals. Although policies are
in place to enable the development of renewable energy, technical aspects of the
renewable projects should start alongside the policy work.

Technology
•

Encourage decentralized generation and Microgeneration as an alternative to
extending infrastructure to areas without an electricity connection, for example the
peri-urban area surveyed in this research can benefit from stand-alone systems.

•

Financial and Political support should be used to encourage local energy projects
and/or entrepreneurs.

Policy
•

Enforce policy implementation strategies

•

Political will and commitment is important in order to achieve energy projects or
any such poverty alleviation project.

•

Recognition of energy poverty/fuel poverty as an aspect of poverty in the country.
Energy/fuel poverty should be instituted into poverty reduction and energy policy
guidelines.
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•

Initiate an integrated policy that will encompass energy supply, housing and urban
development/ regeneration.

•

Enforce urban renewal and regeneration across the county to ensure that
environmental sustainability is maintained.

•

Sustainability should be taken into account where energy is concerned. This should
involve balancing environmental, social and economic aspects of policy and
projects. Taking sustainability into consideration in the context of energy should
involve early stage development and planning. For example, energy should be taken
into consideration during the building process rather than taking it into
considerations after a household has been set up.

•

Incentivize investment in energy projects through policy and/or economic
instruments.

Capacity Building
It is necessary to provide an enabling environment in the various State governments and in
the country as a whole. This can be achieved through education, financing, international aid
& support, technical expertise and leap frogging. Individual State Governments and Local
Governments need to be mobilised in such a way that they can undertake their own poverty
alleviation, energy and urban renewal project.
Financing
The Government or individuals should pitch energy projects to other organizations that can
be instrumental to financing the project. As previously mentioned in this report,
International aid organizations, non-governmental organizations and the private sector (for
example Banks) are willing to invest in energy projects and/or development projects.
Increasing Private Sector Participation
Private sector participation is vital to financing and forming partnerships with governments.
In a country like Nigeria where government facilities are mismanaged, it is advantageous to
call on the private sector since it is a profit oriented system that enforces discipline. By so
doing, the government and the citizens may be assured of accountability.
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Community Participation
Ensure community participation at all levels of energy provision. This cannot be
overemphasized in this project, the needs of the urban poor need to be assessed so that they
can be provided for; therefore the urban poor need to be involved at every stage. The urban
poor need to be educated and informed about whatever energy sources/services that is
provided for them; for instance in the case of maintenance, they need to know how to go
about it. Moreover it can serve as an arena for job creation.
Recommendations for further research
•

An area that needs to be explored is the gap between policy and implementation,
which are barriers to policy implementation.
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7.2 Conclusion
This thesis has assessed the energy needs of the urban poor in Nigeria through the
following objectives: a review of the existence of the urban poor in sub-Saharan Africa
(more specifically Nigeria); an examination of the energy sector in Nigeria with a brief look
at energy use in urban sub-Saharan Africa; an investigation of the energy needs of the
urban poor in two Nigerian cities (Lagos and Ibadan); identification and assessment of
policy and/or technology options available in Nigeria for a sustainable energy future.
From the results of the research carried out by the author, the following conclusions were
made. The energy sources/services employed by the urban poor are determined by cost
which is otherwise determined by income, price of petroleum products and the
availability/accessibility of the fuels. The urban poor move across the energy ladder,
usually downward to satisfy their energy needs with a mix of energy sources. The main
energy service needs of the poor are lighting, cooking and telecommunication.
Furthermore, even though they believe that the price of electricity is unfair the urban poor
are willing to pay more for better services to improve their standard of living
Energy can be very instrumental in improving the standard of living of individuals because
it cuts across many human needs. For the urban poor, these are basic services like cooking,
lighting, telecommunication and the use of other basic appliances. More importantly, the
urban poor surveyed for the purpose of this research, agree that energy is important to their
everyday life and can improve their standard of living.
There are policies in place to enhance the provision of energy to the poor but they are
weakly implemented. There are also policies to ensure the deployment of renewable energy
and other alternative energy sources with future target dates. There needs to be strong
policy implementation so that policy objectives can be met. Mainly, this can be achieved
through capacity building, private sector participation, adequate financing and community
participation.
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APPENDIX
APPENDIX I QUESTIONNAIRE
Dear Participant,
I am a postgraduate student. This questionnaire is in line with my thesis project which links the urban
environment and energy service needs. The overall aim of this questionnaire is to gain a unique insight into
energy needs and draw general conclusions with regards to how energy services can aid development.
Thank you for participating in this questionnaire.

Questionnaire on Energy Use
Questions:
Part 1 Household Information
1.

How many people live in your household? 1 2 3 4 5 6 7 8 9….more.

2.

What are the educational levels of the individuals in your household?
Primary

3.

Secondary

Where did you live previously?
Urban

Rural

(City)

(Village)

4.

If you moved to the city, why did you move?

5.

Is energy a factor to have moved places?
Yes

6.

7.

University

No

What are your main sources of income?
Formal

Informal

Sector

Sector

Mother

Children

Who takes part in earning this income?
Father
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Other

Part 2 Energy use

8.

What are your energy needs in your household?
Ironing

9.

Lighting

Cooking

Telecommunication

Other

(TV/Radio)

(appliances)

What are the energy sources in your household?
Electricity

Kerosene

Candles

Batteries

Fuel Wood

Gas

Including
Charcoal
10. Did you have energy before?
Yes

No

11. How important is energy to your everyday life?
Not important

Important

Very important

12. What do you want energy for?

13. How would energy improve your livelihoods?

Part 3 Electricity
14. Do you have electricity?
Yes

No
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If your answer is yes to question 1, please answer the following questions 8-22
15. What is the source of your electricity?
Grid connected

Own supplied

(NEPA/PHCN)

Other……….
………………
………………
……………….

16. How much did you pay for your connection?
< 500 Naira

500 - 1000 Naira

1000 - 2000 Naira

2000 - 3000 Naira

>3000 Naira

1000 - 2000 Naira

2000 - 3000 Naira

>3000 Naira

17. How much do you pay monthly/?
< 500 Naira

500 - 1000 Naira

18. What percentage of your income is your electricity bill?
5%

10%

25%

50%

19. Do you think it is a fair price?
Yes

No

20. Would you be keen to pay more for better service?
Yes

No

21. What do you use electricity for in your households/ does electricity provide your household with all its
energy needs?
Yes, What are the needs……………....

No……………………………………

………………………………………..

……………………………………….

………………………………………...

……………………………………….

22. What problems do you face with or without electricity?
With……………………………………..

Without……………………………......

……………………………………………

…………………………………………

Part 4 Alternative sources of energy
23. What other source of energy do you depend on?
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24. How much do these sources cost you?

25. How long does it take you to access these alternative sources?

26. How easy is it to afford electricity in the city in comparison with previous place of living?

Part 5 Development
27. How could the energy needs of your community be satisfied?

28. Have you experienced any health problems/accidents associated with your energy source? What is the
problem/accident?

29. Do you think energy services can improve your standard of living?
Yes

No

30. If you answered YES to question 29? How can energy improve your standard of living?

31. If you answered YES to question 29? Why will energy improve your standard of living?
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APPENDIX II INTERVIEW QUESTIONS
Dear Sir/Madam
I am a postgraduate student of the Imperial College, London. This interview is in line with my thesis project
which links the urban environment and energy service needs.
The overall aim of this interview is to gain a unique insight into energy needs and draw general conclusions
with regards to how energy services can aid development.
Thank you for participation.

Interview on Energy Use, Energy Poverty/Energy Polices
Questions
1.

How are the energy needs of the low income city dwellers being addressed or satisfied?

2.

What can be done to improve the provision of energy services to the poor from private sector?

3.

What can be done to improve the provision of energy services to the poor from government?

4.

What do you think is the potential for modern energy source/renewable energy?

5.

What are the sustainable options for the future of the energy poor?

6.

What role do you think the government/private sector/development agencies should play in all of
these?
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APPENDIX III MORE PHOTOGRAPHS OF SURVEYED AREAS
1. Igbewe community, Ebute Metta, Lagos

Household Cooking Outdoors rather than indoors
Source: Author

Entering Igbewe Community
Source: Author
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2. Cooking methods (Coal pot )

Ebute Metta, Lagos
Source: Author

Agege, Lagos
Source: Author
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3. Electricity connection

Haphazard electricity connections with a transformer on the lower right hand side,
Ibadan Source: Author

Haphazard electricity connections, Ibadan
Source: Author
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New electricity poles being extended to the peri-urban areas, Ibadan
Source: Author
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