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Abstract
There is consistent shortfall in the energy and power production in Nigeria despite enormous endowment
of abundant primary energy resources. The diversification of the exploitation of these energy resources is
an urgent imperative. Such diversification process should be based on relative availability, economy and
environmental sustainability. The efficient exploitation of its fuelwood resource should be a welcome
contribution to this energy mix and offer ameliorating relief, particularly to the rural and poor urban dwellers.
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1.0 Introduction

The growth of “modern” civilization through the
different epochs – cultural, agricultural, industrial
revolutions is associated with a chronicle of the
different stages and forms of energy transformation,
as well as, the dominance of different energy
resources. There has been considerable changes to
the dominance of different fuels used by humans over
time. The “firewood” was the energy source used
by early humans besides sunlight and chemical energy
obtained from food. In Europe, this was the scenario
until the early 1800 when energy was chiefly derived
from windmills, water mills and fuelwood. Wood was
used in steam engines and locomotives until the
emergence of coal at about 1830 (see Stoker,
Seagar, Capener, 1979). From 1900 the use of
fuelwood continued to drop as the consumption of
petroleum products which started at about 1860
gained ascendancy. Commercial nuclear energy
production started in 1957 and has become a
significant contributor to the energy budget of several
developed nations, while also efforts are being made
to add noticeable contributions from renewable
energy sources.

Since 1965, the world’s total energy consumption
has shown an increasing trend. The consumption of
oil has increased from  1.53 billion tonnes to 3.93
billion tonnes, gas consumption from 0.59 billion
tonnes of oil equivalent to 2.73 billion tonnes of oil
equivalent, coal consumption from 1.48 billion tonnes
of oil equivalent to 3.18billion tonnes of oil

equivalent, nuclear electricity consumption from 5.8
million tonnes of oil equivalent to 619.7 million
tonnes of oil equivalent and hydroelectricity
consumption from 209.6 million tonnes of oil
equivalent to 717.5 million tonnes of oil equivalent.
Between 1990 and 2007, the total electricity
consumption increased from 11,854.6TWh to
19,894.8TWh; by 2007, 13.82% and 15.75% of
the total electricity consumption was generated from
nuclear and hydroelectric sources respectively. The
remaining 70.43% comes from fossil fuels. Nigeria,
with about 2.14% of world’s population produces
only about 0.00002% of world’s electric power.

2.0 Energy Resource Inventory

Nigeria is greatly endowed with a vast amount of
primary energy resources. These include reserves
of:

 Crude oil and natural gas: Nigeria is greatly
endowed with Crude Oil and Natural Gas
deposits. About 2.9% and 2.8% of the
world’s oil and gas proven reserves
respectively are located in Nigeria (see BP
Statistical Review of World Energy, 2009).
Of the 81,820 thousand barrels per day of
global oil production in year 2008, Nigeria
accounts for about 2.7%. Nigeria’s crude
oil production fluctuated from 2.31 million
barrels per day in 1979, falling to 1.35
million barrels per day in 1987 and reaching
a peak of 2.58 million barrels per day in
2005, while her gas production has fairly
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been on the increase with a production of
0.1 billion cubic metres in 1970 to 35 billion
cubic metres in 2008. Oil and gas have
continued to play dominant roles in the
economy of the Nigerian state.

 Coal: Coal of sub-bituminous, bituminous
and lignite grades are found in more than
twenty-two coal fields spread across
fourteen states of Nigeria. Nigeria’s proven
coal reserve is about 639 million metric tones
while the inferred reserve is put at 2.75 billion
metric tones (see Federal Ministry of Mines
and Steel Development, Nigeria; Nwaobi,
1980). However, production has been on
the decline

 Hydropower: Nigeria’s hydro–electric
potential has been estimated to be between
10,000 and 20,000 MWe, which could be
achieved through a few large installations and
numerous small multi – purpose dams
(Akujor, 1985). The three main dams of
Kainji, Jebba and Shiroro have installed
capacities of 640, 560 and 600MWe
respectively, new ones are planned.

 Fuelwood: The actual fuelwood reserve in
Nigeria is uncertain but the estimate is put
at about 56.219 million tones oil equivalent
(see Sambo, 2009).

 Others: There is abundance of and potential
for renewable energy sources e.g. Solar
energy, Windpower, Biomass/biogas,
Geothermal energy?, Nuclear energy
(Uranium deposits, etc; Onyejekwe, 1981).

3.0 Energy Crises

Despite this huge energy resource and potential,
Nigeria has been plagued by persistent energy (and
power) crises. There has been consistent shortfall in
energy supply despite continuing increase in domestic
demand and consumption spanning the last three
decades. The energy crises is evident in the:

 Shortage and unreliability of electric energy
supply through the Power Holden Company
of Nigeria.

 The ever re-occurring long queues at petrol
and gas filling stations.

 Unapproved and indiscriminate increase in
the prices of petroleum products.

 Flourishing oil black-market activities.

 Reduced industrial activity and impeded
sophistication in domestic and social
activities.

 Continuous importation of refined or finished
petroleum products.

 Thriving business of importation of cheap
and fragile Asian generators.

 General low-level capacity of power
stations.

The total installed capacity for electric power supply
is 4,636MWe but supply sometimes falls below
2,000MWe and is eratic.

4.0 The Need for Co-ordinated Energy
Matrix

It is clear that, because of different energy options
available to Nigeria, a logical thing is to find the right
proportions in the nation’s energy matrix. Nwofor
et al. (2007) suggest Nigeria looks at all the available
sources to decide which ones should be used for
electricity generation and the ones for transportation
and other needs. We add that this matrix should
include an optimization of smaller energy or power
units for domestic consumption.

Some of the suggested units are wood-powered
systems; e.g. wood stoves for domestic energy
production. Other small holder systems, like solar
thermal have been discussed by other authors in this
conference. Akujor (1985) noted that the burning
of fuelwood in open fires waste about 90% of its
energy contents.

We therefore make case for harnessing more
efficiently the enormous fuelwood potentials in
supplementing the domestic energy needs of the
Nigerian household especially the rural and poor
urban dwellers.

5.0 Nigeria’s Fuelwood Resources

Fuelwood is a renewable energy source whose
proper management could ensure continued supply
if growth rate is inundated or consumption remains
below growth rate. It represents a major item in the
energy budget of many homes in developing
countries especially the rural communities. Nigeria
with a population of over a hundred and fifty million
people has about 80% rural dwellers that mainly
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the country are now common. Also, the average size
of the logs available in the market is getting smaller,
costs are escalating indicating possible decline in
available resource of fuelwood.

Fuelwood like all biomass (plant material) is a
renewable energy source because its energy comes
from the Sun through photosynthesis. So, we can
use fuelwood sustainably by:

 Growing plants/forests for fuelwood
production

 Using the residues (mainly leafy parts from
such plants) for production of liquid biofuel
(Pitman, 1979).

 Designing more efficient woodstoves for
domestic cooking and home heating.

 Conducting enlightment campaign among
the rural dwellers as a prelude to local
legislation on the efficient and sustainable use
of fuelwood.

The efficient use of fuelwood will help to conserve
forest reserves, halt or reduce desertification and
decrease environmental pollution. For the poor rural
and urban dwellers, it could represent a significant
reduction in health problems associated with indoor
air pollution associated with open fires.
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Figure 1: A typical forest vegetation in Nigeria.

Figure 2: A mini-truck conveying fuelwood to an
urban area.

depend on fuelwood for their domestic energy need.
Fertile areas for fuelwood exploitation in Nigeria are
the guinea savannah and forest vegetation zones
mainly in the South – the tree crop areas abundant
with palms, rubber, cashew, mango, kola, cocoa
trees, etc. There are also the traditional timber
yielding forest lands and hitherto overgrown and thick
bushes found in the Southern states (Figure 1, a
typical example of the forest vegetation in Nigeria).
Fuelwood was traditionally collected free from the
bushes and was initially regarded as non-commercial,
neither sold nor taxed.

However, as the energy crises persists fuelwood has
become a major source of energy for urban dwellers.
Huge quantities are transported from the rural
communities to the urban areas on daily basis (see
Figure 2). The sight of large fuelwood heaps along
the major highways leading to the Northern parts of
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