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ABSTRACT
ESTHMATING HOUSEHOLD WILLINGNESES TO RPAY FOR IMPROVED ELECTRICIHY
SUPPLY IN-LAGOS METROPOLIS.

Abstract

Nigeria’s per capita electricity consumption is one of the lowest in Africa; with the residential sector being+ . - {Formatted Font: 10 pt

the worst hit. The supply from the state owned Power Holding Company of Nigeria (PHCN) is often erratic {F ormatted: Line spacing: Multiple 1.15 Ii

 J J

forcing most households to resort to the use of generators with its attendance noise and air pollution
besides other adverse consequences. The study employed non-market valuation techniques (conjoint
analysis, contingent method, and multivariate analysis) to assess the Willingness-to-pay for improved
electricity supply using two housing estates within Lagos metropolis as case study. The study reveals the
attributes of electricity supply services that give the highest utility, and also the Willingness-to-pay bids of
the residents of the two estates. These results were combined and tested for sustainability based on the
current cost of qenerat/nq and mamtalmnq electricity by wind turbines Whlch isinstalling-and-ranmmgthe

- {Formatted: Font: 10 pt

effect/ve optlons available. Slmp/e payback’ analysis shows that the very low Willingness-to-pay bids of
the residents of the two estates would barely support completely deregulated private sector participation.
By implication, electricity supply to the estates under reference (including similar and estates of inferior
socio-economic characteristics in the metropolis) would continue to be provided by the state-owned Power
Holding Company of Nigeria (PHCN) at the existing subsidized rates.

- ‘{Formatted: Font: Not Italic
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Sub-Saharan Africa is in the midst of a power crisis, marked by insufficient generating capacity, unreliable _ _ - {Formatted: Font: 10 pt

supplies, high prices, and low rates of access to the electricity grid (1).{HMFE-2008); The region’s capacity - - {Formatted: Font: 10 pt

for generating power is lower than that of any other region in the world, and growth has generally
stagnated. The average price of power in Sub-Saharan Africa is double that of other developing regions,

while supply is unreliable (_)_éEberha%eLePai—zgg& Because new household connections in many /‘{Formatted: Font: 10 pt
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without what it calls “modern energy” (g)_.ghe—.Eeeinelﬁmslt,—204—2—)—.A | - {Formaned: Font: 10 pt

Nigeria in particular is facing increasing electricity supply and demand dilemma. In spite of the slow growth

in economic activities in recent years, the demand for electricity in Nigeria has continued to increase

- ‘{Formatted: Font: 10 pt

market, dominated on the supply side by the state-owned Power Holding Company of N|ger|a (PHCN) has

1



been incapable of providing minimum acceptable international standards of electricity service reliability,

accessibility and availability.
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other African countries. Indeed, Nigeria’s per capita energy consumption is 4 times less than the African
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Africa with a population of 44.3 million has electricity supply of 30,020 MW which is 12 times what Nigeria \\ N {F"‘"ma“ed‘ Font: 10 pt
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with over 160 million has; Egypt with a population of about 77.5 million has 14,250 MW capacities, \\\{Formatted: Font: 10 pt

approximately 6 times higher than Nigeria's (8, 7) {Olise—and-Nria-Dappa;:—2009); Getting electricity in {Formatted: Font: 10 pt
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Nigeria requires eight procedures, takes 260 days and costs 873.9% of income per capita, while the

country is ranked 178" out of 185 economies on the ease of getting this this electricity supply (9).{Werld /{Formaned: Font: 10 pt
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In Nigeria, the residential sector accounts for a greater proportion of the country’s electricity consumption \\{Formaued: Line spacing: Double
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the demand for electrlcny continues to grow and more power stations would be required to meet both the
existing shortage and the increases. The need for more power stations in the country has long been
recognized, but most of the attempts at improving supply since the 1970s have not yielded the desired

results. Hig Sambe—ézgggé—ldemiles—h@ﬁcpgpj electricity production has been identified @s one of the - {Formatted: Font: 10 pt
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Given the limited and dwindling resources available to the government at various levels, the ongoing
reform in the Nigerian power sector is anchored on deregulation. Past experiences have also shown that
direct government involvement in procurement has often been marred by ineptitude and inefficiency. The
roadmap for the transformation of the power sector is therefore hinged on private sector participation.
However, the sustainability of private sector participation is hinged on appropriate pricing and tariff setting.
Presently, there is limited knowledge on how much consumers are willing to pay for improved electricity
services in the study area.

One popular means of assessing the sustainability of power/electricity supply has been through
Willingness-to-pay studies. If people are willing to pay the full costs of a particular service, then it is a clear
indication that the service is valued (and therefore will most probably be used and maintained) and that it

will be possible to generate the funds required for sustaining and even replicating the project (11,

tax system or declining services will lead to higher cost of self-provision (13).€Ke#andrand§m+th,—1996% -

History has shown that public subvention cannot be relied upon in times of constrained budgets as this will
leave insufficient funds for new investments in operations and maintenance. In the absence of measures of

public subsidies, private investment in infrastructure particularly electricity require that the tariffs reflect the

full cost of provision including profit margin as an incentive for the investors (14){Otegbulu; 2041, -

Sustainable energy planning should be done on the basis of cost-effectiveness, continuous availability,

unrestricted supply, and satisfactory regard for the environment (15).In{fAkinbami-&tawal2009), -

addition, most environmental goods and services cannot be priced in the market. Hence, resort is made to
environmental valuation techniques such as the contingent method and the conjoint analysis. The study is
therefore a deviation from the usual supply side management approach to infrastructure provision and
management. Electricity consumption is a derived demand and Willingness to pay (WTP) is an expression

of the demand for a service, and it is a strong pre-requisite for cost recovery because it is a measure of

user satisfaction of a service and of the desire and capability of users to contribute to its functioning

(16).BrikeandBejas—2604~ -
Studies in Willingness to pay for improved electricity supply have been carried out in a number country,
developing and developed (17, 18, 19, 20 21, 22, 23, 24, 25, 26).{Wi : . :

this study, and none has used the approach adopted for this study.

The study is in four sections. This introductory section is followed by the history and current state of energy
crisis in Nigeria. The third section concentrates on the study methodology and the statistical tools
employed for data analysis. The fourth section includes data analysis and discussion of the results as well
as the concluding remarks.

2. REVIEW OF LITERATURE
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wealth and act as the powerhouse of the national economy. The strength of a nation’s economy, the
contact point of international economies, the health of our democracy and the vitality of the humanistic
endeavors, all are dependent on whether or not the city works (31).{Giceros-cited-in-Otegbult; 20125 It
is also axiomatic that infrastructure is the engine driving the modern cities. The contribution of
infrastructure to economic development in general, and to residential properties in particular, is enormous
since it provides good neighborhood quality, encourages investment, enhances accessibility, facilitates
manufacturing, petro-chemical, iron and steel industries; breweries, petroleum refineries, hospitals,
schools, barbing saloon, tailoring and welding workshops, to mention but a few, require regular supply of
electricity for effective performance of their activities. Besides their direct value as an item in the
“consumption basket” of households, infrastructural services are also a means to acquiring other goods
and services. The direct and indirect consumption benefits from electricity, for example, include extra
hours of study time due to electric lighting, the availability of new forms of entertainment (e.g. cinema,
television) and access to labor saving appliances, among others (14).{Otegbul 20415
Unfortunately, the level of deficiencies and the degree of deterioration of infrastructure in Nigerian cities is

alarming and worrisome due to inability of government to meet up its social responsibilities to the people
The depression of the late 80s and 90s which has not abated, has led to substantial reduction in local,
state and federal government revenue resulting in abandoned projects, decay and total neglect of
infrastructure. At an estimated average cost of US$1.5 million needed to add a Mega Watt of electricity,
Nigeria would need a whopping US$150 billion (N18 trillion) to generate additional 100,000MW required
for full industrialization of the economy by 2020 based on a growth rate of 13% as projected by the Energy
infrastructure including electricity supply in Nigeria such as the establishment of Urban Development Bank
have made but insignificant change as the bank itself faced funding problem. In the prevailing
circumstances of dwindling funds and increasing demand, creative and innovative solutions are required to

address the power supply problem in Nigeria.

commenced operations as an electric utility company in Nigeria in 1929 with the construction of a
hydroelectric power station at Kurra near Jos. By an Act of Parliament in 1951, the Electricity Corporation
of Nigeria (ECN) was established, while the Niger Dams Authority (NDA) was established in 1962 with a
mandate to develop the hydropower potentials of the country. The ECN and NDA were merged in 1972 to
form the National Electric Power Authority (NEPA), which, as a result of unbundling and reform in the
power sector, was renamed the Power Holding Company of Nigeria (PHCN) in 2005 (33).{Sambeo-etak;
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secondary sources are made up of generator (60), local lamp (37%), solar energy (2%) and battery (1%)

Nigeria’s primary energy resources are in excess if its domestic energy requirement such that Nigerians
should not experience supply inadequacy on account of quantum of deposit (35).{Adegbulugbe—and

presently been utilized.
Nigeria’s power sector currently has less than 8,000 MW of installed capacity, and less than 6,000 MW of

currently has 14 generating plants, which supply electric energy to the National Grid. Of the 14 generating
plants, 3 are hydro and 11 are thermal (gas/steam). Seven of the fourteen generation stations are over 20
years old. The national grid is made up of 4,889.2km of 330kV lines, 6,319.33km of 132kV lines,
6,098MVA transformer capacity at 330/132kV and 8,090MVA transformer capacity at 132/33kV. The
double-digit transmission and distribution losses are extremely large by international standards and are
among the highest in the world. The system losses are five to six times what obtain in well-run power
systems (33) {Sambe-etal2010);

Nigeria has made efforts to increase foreign participation in the electric power sector by commissioning

independent power projects (IPPs) to generate electricity and sell it to PHCN. Thus, in April 2005, Agip’s
450-MW plant came online in Kwale in Delta State. Other IPPs at various stages of completion include the
276-MW Siemens station in Afam, Exxon Mobils 388-MW plant in Bonny, ABBs 450-MW plant in Abuja, and
Eskoms 388-MW plant in Enugu, among others. The government has also approved the construction of four
thermal power plants at Geregu, Alaoja, Papalanto, and Omotosho, with a combined capacity of 1,234 MW.
In the 1970s, the industrial sector was the leading consumer of electricity, accounting for over 50 percent
of the total, followed by residential consumers. However, since the 1980s, the residential sector has taken

over the lead accounting, on the average for over 50 percent of the total (see Fig. 1).
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Figure 1: Electricity Consumption Pattern in Nigeria (1979-2007)
Source: CBN, 2009: Johnson et al, 2012

The Nigerian energy industry is probably one of the most inefficient in the world in terms of meeting

customers’ needs. Currently, the average daily power generation is below 2,700MW, which is far below the

energy crisis is in generation, transmission and distribution. These include insufficient funding of power
station, obsolete equipment, inadequate generation availability, overloaded transformers, bad feeder pillars,
substandard distribution lines, poor/obsolete communication equipments, poor billing system, unwholesome

practices/poor customer relations by staff, low staff morale and lack of regular training (33).{Sambe-etak;

most cases is a nightmare, not to talk about replacing one that has been declared ‘dead’. More often than
not, residents are forced to contribute money to buy transformers, when as a matter of fact, transformers
should be provided by the respective PHCN companies. Consumers are confronted with ‘crazy’ monthly
electricity bills irrespective of whether there was power supply or not.

According to a household survey conducted by the Lagos State Central Office of Statistics (34).{COS;

week; 3% experience it few times a month; while 2% do not experience interruption at all. It was also
revealed that 48% of the households enjoy between 1-5 hours of electricity supply per day; 30% enjoy
supply less than 1 hour per day; 15% are supplied for between 6-10 hours per day and only 2% claimed
that to have electricity between 21-24 hours per day. The analysis of the results showed that 90% of the
household connected to PHCN supply are dissatisfied with the performance of the authority (PHCN).
Given the epileptic supply, households have to incur extra cost in fueling and maintaining their private
generators to augment supply. The use of generators comes with negative externalities such as noise and
fumes, beside the running costs and the very hazardous practice of storing petrol meant for the generators

in small containers in the homes.

3. STUDY AREAO-Study-Area

. . . . . . /,
of-the—estate—are—similar—exeeptin, the number and mix_of accommodation provided_are_however ~
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bedroom.twe-; and three-bedroom flats. Lagos metropolitan forms a larger part of Lagos State.state; one - {Formaned: Font: 10 pt, Font color: Auto

of the 36 states making up the Federal Republic of Nigeria.,

o ‘[Formatted: Font: 10 pt, Font color: Auto

Though Lagos State, South-West Nigeria is the smallest of Nigeria's 36 states in terms of land size, the ‘[Forma“e* Font: 10 pt, Bold

metropolis accounts for 37% of the land mass of Lagos State but hosts about 85% of the population giving

an average population density of 20,000 persons per square kilometer. The metropolis’ current population

is estimated at 17 million which confer on it the status of a mega city and is projected to be the third largest

city in the world by the year 2015. In spite of the fact that the seat of the Federal Government has moved

from Lagos to Abuja, Lagos metropolis has remained the nerve centre of the nation’s commercial,

industrial, and property investment activities. Lagos metropolis has the most active property market with

the highest average property value and stock of investment (37). In 2005, Lagos state accounted for
11.7% (N 1, 700.97 billion) of the national GDP second to the oil-rich River state. The state commands
65% of Nigeria’s commercial activities, 60% of national industrial investment and foreign trade, 40% of

manufacturing value added, 48% of building and construction activities, and 55% of wholesale and retail

trade.

4. METHOD OF RESEARCH
4.1 Data collection

4-.0-Method-of Research

metropolis using two medium-income housing estates developed by the Lagos State Development and
Property Corporation (LSDPC)_which thereafter sold to the public some years ago. —Fhe-study—alse

BN\ echnoloavto-drive the needed - improvemen

Estate; and a flat in every four blocks in Ojokoro Estate, in proportion to the number of blocks in each
estate._The study population is all households in the two estates approximated to the number of

characteristics. The second section addresses households’ current use of electricity and their Willingness-
to-pay bids; while the third section presents profiles of electricity service attributes that the respondents are

madeexpected to rank. The questionnaires were administered to the heads of households or their
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administered to any adult member of the household considered sufficiently informed to provide reliable

information,

J
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5. DATA ANALYSIS AND DISCUSSIONS

5.1 Household socio-economic characteristics
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1-Bedroom-flat 18
earoomat O

3-Bedroom-lat H 4375 8 42.91
Jow 208 410000 275 s10000
Level of education of household head

Primary 2 0.96 14 5.09
Secondary 31 14.90 76 27.64
ND/NCE 47 22.60 44 16.00
HND/Degree 113 54.33 130 47.27

Masters degree 15 7.21 10 3.64

PhD - - 1 0.003
Tenure-type

Heme Owner 94 4375 1E9

Benter H7 5625 Hb 4248
Jotal o _______ Lo08 10000 —275 210000
Household size

Less than 5 14 6.73 27 9.82

Between 5 and 10 189 90.87 240 87.28

Above 10 5 24 8 2.9

Total 208 100.00 275 100.00
Employment status of household head

Employed 101 48.56 177 64.36
Unemployed 62 29.81 51 18.55

Self employed 45 21.63 47 17.09

Total 208 100.00 275 100.00
Household head’s monthly income

Less than N18,000 21 10.10 13 4.73

Between N18.000 and N35,000 17 8.17 79 28.73

Between N35.000 and N50.000 31 14.90 23 8.36
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Between N50.000 and N100.000 40 110 40.00
Over N100.000 99 49 17.82
Total 208 275 100.00—,
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Type of dwelling
Frequency % Frequency %

1-Bedroom flat 18 8.65 - -

2-Bedroom flat 99 47.60 157 57.09

3-Bedroom flat 91 43.75 118 42.91

Total 208 100.00 275 100.00

Tenure type

Home Owner 91 43.75 159 57.82

Renter 117 56.25 116 42.18

Total 208 100.00 275 100.00
Source: Field StudySeuree-Study-Fieleh2042 _ -~ { Formatted: Font: 10 pt, Font color: Auto
e - { Formatted: Font: 10 pt
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as, characterized by load shedding _(59%), and malfunctioning or lack of transformers (33%). For Ojokoro_  * {Formatted: Font: 10 pt, Font color: Auto
Estate supply is characterized by broken down transformers (43%), load shedding (28%), and faults from "~ {Formaned: Font: 10 pt, Font color: Auto
the power station (18%). As a result of all these, the two estates suffer frequent power outages.blackouts; \{Formatted: Font: 10 pt, Font color: Auto
N 1\\\: h ‘[Formatted: Font: 10 pt
Table 4: Reqularity of ElectricitySupply ) ‘[ Formatted: Font: 10 pt, Not Bold
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Regularity of electricity supply ‘{ Formatted: Font: 10 pt, Font color: Auto

Millennium Estate

Ojokoro Estate

Frequency % Frequency %

Very reqular - - - -
Regular - - - -
Irreqular 176 84.62 168 61.09
Very irreqular/unreliable 32 15.38 107 38.91
Total 208 100.00 275 100.00
Causes of irreqular electricity supply

Frequency % Frequency %
Bad Transformer 69 33.17 118 42.90
Load shedding 123 59.13 77 28.00
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Problem from power station - - 48 17.45

Uncertain 16 7.69 32 11.64

Total 208 100.00 275 00.00

Most frequently encountered problem with electricity supply

Frequency % Frequency %
Frequency blackout 208 100 275 100
Power fluctuation - - - -
Low current - - - -
Excess current - - - -
Total 208 100.00 275 100.00

Source: Study Field, 2012

From Table 5, both estates enjoy a maximum of 15 hours of electricity supply a day on the average and a

minimum as low as below 5 hours. Overall, Ojokoro estate enjoys more supply than Millennium estate. In

spite of the poor supply. electricity bills appear to be outrageous while the Millennium estate which enjoys

lower supply pays more than Ojokoro estate, on the average. A common complaint by electricity

consumers in Nigeria is that electricity bills are arbitrary as the meters are rarely read.
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5.2 Preference for electricity service attributes
5.2.1 Conjoint analysis
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To minimize the likely confusion if respondents were to evaluate too many profiles, only four most

important attributes were selected namely: monthly electricity consumption, hours of electricity supply per

day, preferred type of meter and expected monthly bill. Each attribute was considered on two levels as

shown in Table 8.

Table 8: Selected Attributes of Electricity Service

S/INO | ATTRIBUTES DESCRIPTION LEVELS
1. CONSUMPTION Monthly electricity consumption 500 kWh
1000 kWh
2. HOURS Hours of supply per day 16 hours
24 hours
3. METERING Preferred type of meter Prepaid metering

Post-paid metering

|~
o
=
-

Expected monthly bill N2,000

Having unbundled electricity service into 4 attributes on two levels each, 11 different profiles were

generated. The total number of possible combination with the four attributes at the chosen levels is 2 X 2 X

2 X 2=16. In this case, the SPSS algorithm generated a fraction of the full concept i.e. eleven profiles. This

number of profiles is greater than the minimum number of profiles required which is the total number of

levels minus total number of attributes plus 1 (38).Going by this principle with the selected attributes and

their levels in this study, this minimum number is computed as 5. The 11 profiles generated for this study is

therefore considered to be more than sufficient. The respondents were made to rank these 11 concept

cards representing different aspects of electricity services shown in Table 9.

Table 9: Orthogonal Array of Attributes and Levels

PROFILE | CONSUMPTION | HOURS OF | METERING EXPECTED
SUPPLY OPTION BILL
A 1,000 KWh 24 Hours Post-paid N2,000
metering
B 1,000 KWh 16 Hours Pre-paid N4.,000
metering
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C 500 KWh 16 Hours Pre-paid N4.000
metering
D 1,000 KWh 16 Hours Post-paid N4.,000
metering
E 1,000 KWh 24 Hours Pre-paid N2,000
metering
E 1,000 KWh 24 Hours Pre-paid N4,000
metering
G 500 KWh 24 Hours Post-paid N2,000
metering
H 1,000 KWh 24 Hours Post-paid N4.000
metering
1 500 KWh 16 Hours Post-paid N2,000
metering
J 1,000 KWh 16 Hours Pre-paid N2,000
metering
K 500 Kwh 16 Hours Post-paid N4,000
metering
The tolerance level of respondents in conjoint studies is between 12-30 concept cards and 6—8 product*- - - | Formatted: Normal, Line spacing: Double,
Don't adjust space between Latin and Asian
attributes, depending on the motivation and product awareness of the respondents (39). This study has text, Don't adjust space between Asian text

and numbers

used only 11 profiles which is not outside the tolerance threshold. The number of respondents (483) is

adequate. It is suggested that between thirty and sixty respondents is adequate for investigational work

and for developing hypotheses about a market (40). Considering the attributes selected in this study ,,/—{Formatted: Font: 10 pt

R = U consumption i + U hours j + U metering k + U billing / + constant

Where: U consumption i = utility level i of preferred level of consumption
U hours j = utility level jof the number of hours of consumption
U metering k = utility level k of the type of metering system preferred,

U billing / = utility level | of the amount expected as monthly bill
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Regression analysis was used to determine the marginal utility of each of the selected attributes among

the 483 sampled residents of both estates. Weights were attached to each rank to make them continuous.

Since there are 11 profiles, the most preferred profile received 11 points; the second most preferred

received 10 points, the third 9 points, down to the last, least preferred, which received 1 point. These

weights were taken as the dependent variable while the independent variables were taken as dummy

variables: 1 if available at certain level, and 0 if not available. The result of the regression is shown in

Table 10. The model has an adjusted R? of 0.472 with an F-value of 44.61 providing enough grounds to

reject the hypothesis (null) that the explanatory variables jointly lack explanatory power.

Table 10: Regression Results

Variable coefficient t-value
Constant 4.337 2.321
1,000 Kilowatt hour 1.863 5.116
16 hour Supply 1.220 3.425
24 hour Supply 1.538 2.423
Prepaid metering 0.081 2.308
N2, 000 Bill per month 0.720 3.721

Adjusted R 0.472
F-value 44.610

The regression coefficient of each variable represents the marginal utility derivable from each attribute. For

example, provision of 1,000 kilowatt hour in a bundle added 1.863 to the total utility while 16-hour and 24-

hour supply of electricity adds 1.220 and 1.538, respectively. From this regression, incorporating prepaid

metering to service bundle increases total utility by 0.081. Setting utility bill at N2, 000 also increases total

utility by 0.720. It is evident from this analysis that the attribute of electricity supply services that gives the

highest utility is the availability of 1,000 kilowatt hour to households while 24-hour and 16-hour supply is

second and third, respectively.

From the results in Table 11, the first three profiles have 24 hour connection in their mix which goes to

reiterate the significance of this attribute.

Table 11: Total Utility and Order of Preference
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PROFILE | CONSUMPTION | HOURS OF | METERING EXPECTED TOTAL BANK
SUPPLY OPTION BILL UTILITY

A 1,000 Kwh 24 Hours Post-paid N2,000 4.121 2"
metering

B 1,000 Kwh 16 Hours Pre-paid N4,000 3.164 4"
metering

C 500 Kwh 16 Hours Pre-paid N4,000 1.301 11"
metering

D 1,000 Kwh 16 Hours Post-paid N4.,000 3.083 6"
metering

E 1,000 Kwh 24 Hours Pre-paid N2,000 4.202 1
metering

E 1,000 Kwh 24 Hours Pre-paid N4.,000 3.482 3"
metering

G 500 Kwh 24 Hours Post-paid N2,000 1.538 9"
metering

H 1,000 Kwh 24 Hours Post-paid N4,000 1.944 7"
metering

1 500 Kwh 16 Hours Post-paid N2,000 1.940 8"
metering

J 1,000 Kwh 16 Hours Pre-paid N2,000 3.157 5"
metering

K 500 Kwh 16 Hours Post-paid N4,000 1.220 10"
metering
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Source: Field Study
The odds ratios are converted into probability by taking the antilog of the coefficients as shown by the

exponential beta column i.e. exp (B). The antilog for HHINCOM in Ojokoro Estate is 1.153 which can be

interpreted as an increase in household income by one N1, 000 is more than one time likely to increase

willingness to pay for improved electricity. In the same vein an increase in household size by 1 is more

than two times likely to increase the willingness to pay for improved electricity. An improvement in the level

of education the household head, an increase in the age of the household head and the status of the

household head as being employed are likely determinants of the willingness to pay for improved supply of

electricity. The number of days of using private generators in a week and the associated cost in the

running of the generators are likely determinants as well. The number of hours of supply of electricity from

the public source (ELECTHOUR) conformed to a priori expectations, that is, of the more the supply of

power from this source the less the chances that a household in the estate is ready to pay for improvement

in electricity supply.
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The determinants of willingness to pay for improved supply of electricity for the Millennium estate are

similar to those for Ojokoro Estate. Household income, household size, level of education, and the age of

the household head are likely to influence the decision of household head to pay for improved supply of

electricity. For both estates, the more the number of the days that households are made to use their

generators, the greater the willingness to pay for improved supply. The costs of running generators also

influence the willingness to pay.

6. VIABILITY APPRAISAL - ELECTRICITY GENERATION FROM WIND TURBINE

Though this study is not so much concerned about the appropriate technology to drive the required

improvement in electricity supply in the estates under consideration, however, for the purpose of

demonstrating sustainability under a private sector-driven electricity supply, the payback analysis is carried

out assuming the private sector-driven initiative employs any one of the well known, relatively simple and

cost-effective technology - the Wind Turbine. A wind turbine is a device that converts kinetic energy from

the wind (wind energy), into mechanical energy by a process known as wind power which may be used to

generate electricity (wind turbine) or drive machinery (windmill). The desire to reduce environmental

impacts of conventional energy resources has rekindled interest in renewable energy production across

the world. Wind turbine produces clean, quiet, renewable and non-polluting energy (4). While researches

have been undertaken to assess the feasibility of this renewable source of energy in Nigeria (4; 41, 42) to

determine wind speed patterns and potentials, there is no study till date that has examined its viability.

Though it has been concluded in these previous studies that the northern part of the country due to its high

wind speed offers more potential than the south but the mean wind speed in the south west according to

Adaramola and Oyewola (2011) which is between 3.0 m/s (maximum) and 1.3 m/s (minimum) for the south

west should be able to support small scale electricity generation built on slow running high torque turbines

with multi-blade.

At the current market price, the cost of generating 1 megawatt of electricity required to serve 100 homes

through a wind turbine technology is $2,200,000.00. Approximately 25 megawatt of electricity is required to

serve the 2,500 households in Millennium Estate giving a total cost of $55.000,000.00 equivalent to
N9,075,000,000.00 at the current exchange rate of 1US$=N165. Combining this with the revenue
projected in Table 14, and using the payback period appraisal technique, it will take approximately 692

years for the investment to break even for the Millennium Estate given the Willingness-to-pay bid of the
residents which amounts to N13,107.744.0 per annum (net)(N9, 075,000,000.00 /13,107.744.00 =692.34).
Ojokoro Estate with 1,080 accommodation units/households requires 11 megawatt at a cost of N3,
993.000,000.00 (11 x 2,200.,000x 165), and a payback of approximately 78 years for the same reason (N3,
993,000,000.00/51176448 = 78.02).

Table 14: Expected Receipt Based on Households’ WTP Bids
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