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ABSTRACT: Fuel utilization and cooking, are indispensable parts of human livelihood. Nigeria is a developing nation
where the majority depends on cheap and affordable sources of fuel for domestic and commercial cooking. Wood fuel is
preferred by most rural people and many urban dwellers during festivals and ceremonies and special preparations. It is
mostly preferred because of its cheapness and availability, compared with conventional fuels. The use of wood fuel for
cooking has resulted in large scale deforestation, environmental degradation, loss of biodiversity, climatic problems and
natural disasters. There is little awareness on the need for sustainable utilization of these important resources through
effective planning and management, effective policies and legislations. This review seeks to bridge the gap between forest
sustainability and economic development, and the prospects of harnessing alternative sources of renewable energy into
developmental programs, as well as the need for abatement and mitigation against forest degradation and habitat loss. The
paper relied mainly on secondary information from both empirical and non-empirical researches.
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Fuel wood refers to the source of energy derived by
burning wood materials like logs and twigs and is
common among the rural dwellers. It is a traditional
source of energy, which has remained the major source
of fuel for over half of the world‘s population
(Ogunsanwo and Ajala, 2002). Fuel wood, charcoal,
animal dung and sawdust are all biomass products
(Sambo, 2009). Most households in the developing
countries lack access to modern energy types;
therefore they rely on the use of traditional biomass
fuels like crop waste, dung, and wood to meet their
basic energy needs, especially for cooking. This
statement was emphasized in the 2005 UNDP‘s
Millennium Development Goals (MDGSs) assessment
report. The MDGs are sets of time-bound and
measurable goals and targets for combating poverty,
hunger, illiteracy, gender inequality, disease, and
environmental degradation in the world (specifically
the developing countries) by 2015 (UNDP, 2005). The
2011 UNDP assessment of the MDGs has included
Nigeria among those countries requiring further effort
to improve their energy situation. Anozie et al., (2007)
highlighted some of the efforts of the Nigerian
government through its Energy Commission and the
numerous other research contributions in addressing
the energy situation. They concluded that the majority
of the energy targets set by the government remained
unmet, due to lack of policy implementation, general
lack of awareness from consumers of the compelling

need to conserve energy and lack of logistics and
proper funding. All the four impediments to the
improvement of the energy situation in Nigeria
described by Anozie et al., (2007) focused on the
laxity of the policy makers in either not funding the
sectors efficiently or not policing the laws that would
regulate the proper use of energy in the country. It is
against this background that it is appropriate to
provide an academic assessment of the salient issues
in the Nigerian energy situation with particular
emphasis on the traditional energy (fuel wood)
situation, as wood is the major source of cooking
energy for the households. Sustainable forest
management is a kind of management which ensures a
striking balance between ecology, social, cultural and
economic activities, it is said to be achieved when
rural livelihood is safeguarded, ensuring conservation
and protection of biodiversity and ecosystem services
provided by the forests, reducing rural poverty and
mitigating some of the effects of climate change
(LEDS GP, 2016). Sustainable forest management is
very important for food security, health and wellbeing
of the forests, supply of good quality fresh water,
protection against natural hazards such as flood, soil
erosion, and protection of soil water and for combating
desertification. Forest provides employment and
income for the teaming population. consequences of
unsustainable forest management is centered towards
many problems as follows: Desertification: this refers
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to the land degradation occurring in arid and semiarid
regions and dry sub-humid regions resulting from
different factors such as climate variability and human
activities in an attempt to exploit forest resources for
livelihood, where this occur there will be fast decline
in forest vegetation and resulting to desertification
(UNCCD, 2004). Desertification affects a lot of issues
ranging from food producing capacity as more arable
lands are affected leading to low productivity for
instance, in Nigeria semiarid region is by its nature and
characteristics prone to desertification (Aminu, 2003)
the zone is prone to climate and human pressure
arising from rapidly increasing population and
intensive economic activities. The zone constituted the
largest livestock zone and grain producing area in the
country but prone to desertification (Bzugu and
Ibrahim, 2011). Depletion of soil fertility occur as a
result of reduction in forest cover, making soil poor in
plant nutrients, food production is equally affected
because it is dependent on soil fertility, though
maintenance of forest cover tends to improve and
maintain soil fertility hence resulting to increase in
yield production. Soil improvement by trees occur in
many forms most important is soil organic matter,
nitrogen fixation, nitrogen cycling and augmentation
of nutrients uptake (Gajic et al., 2018) the supply
usually arise from the above ground litter and pruning
deposits and equally the shedding of fine roots. Some
tree species harbor bacteria important in fixing
nitrogen from the atmosphere thereby enriching the
soil (Aminu, 2003). Soil erosion is one of the
consequences of unsustainable forest management and
equally a threat to food security, this led to removal of
top soil where nutrients for plant growth and
developments are concentrated leading to disruption
of food production. Trees conserve soil by protecting
it from direct impact of rainfall and wind thereby
reducing erosion to minimum, tree cover also shield
the soil against heavy downpour the leaves slowly
drops water on the soil given time to seep underground
bringing nourishment to animals and plant lives
beneath the trees (Aju, 2014). Trees also serves as
wind break and shelter belts helping in reducing wind
velocity thereby making it insufficient to move soil
particles. Economic progress and human well-being
are dependent on healthy forest ecosystems, which
provide shelter, food, jobs, medicine, water, climate
regulation and energy to more than one billion people
(TUCN, 2011).Since the existence of man, forests are
vital for sustaining development and human well-
being globally; forests provide livelihood for rural and
urban dwellers through the provision of food, shelter,
income, other basic necessities of life and
developmental services such as wind and erosion
control, watershed management, climate change
mitigation and carbon sequestration (Ajala et al.,
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2019). Most rural and urban people in Africa, Asia and
Latin America still rely on trees and woody vegetation
to meet their basic energy needs (Madame, 2007).
According to Latif et al., (2002), forest resources
contribute directly up to 80% of the livelihood of rural
people living in extreme poverty. Nigeria has an
estimated population of 150 million (NPC 2006) and
an annual growth rate of 2.9%. A larger percentage of
the population live in rural areas around forests, where
its resources are seen as a means of sustaining
livelihoods through domestic energy needs and
income generation (Sambo, 2008). Fuel wood, being
the cheapest source of energy was sourced from the
forests, and this had serious negative effects on the
environment. Nnamuchi (2011) stated that 75% of
women sourced their fuel wood from forests around
rural settlements because no money was paid for it and
it remained the most utilized energy source.

The objective of this review is to reconcile between
forest sustainability and economic development.

Fuel wood Consumption in Nigeria: Aju and Uwalaka
(2010) observed that fuel wood is the primary source
of energy accounting for over 90% of the total energy
used for domestic purposes in Nigeria (Table 1).
Nigeria’s fuel wood consumption is about 80 million
md, indicating that biomass fuel is the commonest
source of household energy in Nigeria (Olumide Ojo,
2019). Fuel wood collection in the country has become
a profitable enterprise without any effective control by
the government, leading to widespread deforestation
(Olori, 2008). Makame (2007) argues that in Africa
the pressure on forest resources has increased since the
oil shocks of the 1970s. This is mainly because many
poor urban dwellers previously using kerosene for
cooking have reverted to fuel wood. Between 1991
and 1994, the price of kerosene and cooking gas rose
by about 900% (Momoh and Soaga, 1999). Today it
has risen by more than 1000%. UNDP estimates in
Olusegun (2009) showed the marginal difference
between Nigeria’s consumption of fuel wood
compared with South Africa and Thailand (Table2).
Alternatives and substitutes to fuel wood are often too
scarce, expensive and yet to be commercially viable in
Nigeria, resulting in the use of any available biomass
including crop residue, tree roots, twigs and herbs,
leading to serious environmental degradation and
hazards (Ampitan and Oyerinde, 2015). Several
studies have linked fuel wood utilization with poverty
(Table 3). Yahaya (2002) stated that the poorer a
country is, the greater its dependence on fuel wood.
The United Nations Centre for human settlements also
stated that despite the availability of modern energy
sources to some city dwellers, the majority of the
immigrants cannot afford them, wood still remains
their fuel; but instead of collecting it from dead trees,
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branches and twigs, they now buy it from vendors
(Habitat-UNCHS, 1990). Extensive use of forests had
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to malnutrition and reduced income, as traditionally
their livelihoods partly depends on forest products

exposed the most wvulnerable segment of the
communities, the aged, the poor, women and children,

(FAO, 2009).

Table 1: Fuel wood Consumption Compared with Other Fuel Alternatives in Nigeria

Fuel Type Annual consumption Cons of energy  Percentage Consumption
of energy (tons/year) unit (toe) consumption  per capita

Fuel wood 43,300,000 16.454*10° 92.2 461.18

Household kerosene 1,266,370 1.304*10° 7.3 13.18

LNG 66,046 0.070*10° 0.4 0.79

Coal 18,100 0.013*10° 0.1 0.19

Source: Energy Comm of Nigeria (ECN) in David-Sarogoro (2019) toe= tones oil equivalent

Table 2: Fuel Wood Consumption in Nigeria Compared with South Africa and Thailand
Country Nigeria South Africa  Thailand
Fuel wood 262.783mt 7,210t 35,313t
consumption
Source: Olusegun (2009). mt = metric tons, t = tones

Table 3: Poverty Rate and Percentage of Wood as fuel Source by Geopolitical Zones

Regions Poverty rate Percent of Wood as Fuel Source
North East 72.2 95.9
North West 71.2 95.3
North Central 67.2 86.4
South West 43.0 54.9
South East 26.7 78.0
South South 35.1 72.7

Source: NBS (2007) in Zaku et al, (2013)

According to Ladipo (2010) the forest which was once
regarded as an inexhaustible resource may become
exhaustible and extinct if unsustainable exploitation is
not reversed. This human pressure on the land, due to
rapid population explosion has resulted in large scale
desertification (Anon 2004), particularly in the rural
areas from where these fuel woods were harvested,
with the rate of harvest and utilization higher than its
natural regeneration or replenishment. Ampitan and
Oyerinde (2015) reported a survey of forest resources
held between 1996 and 1998, which revealed that
Nigeria’s forest cover decreased by over 20% over the
preceding 18 years. A survey by Adeyoju (2001),
revealed that the forest estate which covered about

10% of the country’s land area in 1976 had decreased
to less than 6%. FAO reported that, between 1990 and
2010, Nigeria lost an average of 409,650ha or 2.38%
of forests per year (tables 4 and 5); indicating a loss of
8,193,000ha or 47.5% of their forest covers within the
10-year intervals (Butler, 2019). In addition, between
2000 and 2005, Nigeria lost 35.7% of its forest cover,
or around 6,145,000 hectares (Babanyara and Saleh,
2010). Reports from Olori (2008) and Ebe (2014)
indicated that fuel wood harvesting is causing the loss
of an estimated 4km? of useful land every year, in
addition to exposing the soil to erosion, drought and
desertification in central and northern parts of the
country.

Table 4: Trends in Nigeria’s Total Forest Cover between 1990 and 2010

Year 1990
17234

Forest Cover (1000ha)

2000 2005 2010

Table 5: Annual Change Rate (%) (Negative values represent deforestation)

Year 1990-2000

Change Rate -2.68

13137 11089 9041
2000-2005 2005-2010
- 3.33 - 4.00

Source: Butler (2019)

Nigerian Forest Reserves: FAO recommends that
every country should have forest covering at least 25
% of its total land area (FAO, 2010a); Nigeria has only
10% of its land area covered by forest and therefore
does not meet this recommendation. For that reason,
Nigeria is categorized among the countries referred to
as low forest cover countries (LFCCs) (FAO, 2003 and
FAO, 2010a). Furthermore, even within the 10% of

land under forest, studies have shown that only about
1.3% of the country‘s total land area (12,114 kilometer
square) is considered undisturbed forest cover (FAO,
2003). This is an indication of how extensively the
vegetation cover is utilized. Forest reserves were
established by the federal government, targeting 25%
of Nigeria’s total forest area, in order to conserve its
products and biodiversity (Martin, 2010), secure other
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environmental services and contribute to local
livelihood improvement (Shackleton et al, 2007).
Hence, forest reserves, game reserves, national parks
and wildlife sanctuaries were established. These
reserves are located in areas where rural dwellers
reside in enclaves and communities, thereby leading to
their engagement in various socioeconomic activities
such as hunting, herbs and fuel wood collection, to
sustain their livelihoods. This is because forest
reserves were seen as major sources of poverty
alleviation, especially by the rural people. Otabor
(2017) observed that de reservation became the
gateway to invasion of some forest reserves, resulting
in their annihilation. Salako et al., (2019) observed
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that forest land under reservation is like a waste of
resources to farmers in some forest reserves, due to
their lack of education and exposure.

Case Study: Changes in Kano State Forest Reserves,
between 1966 and 2015: Contrary to the objectives of
forest reservation, about 65% of Nigeria’s 560 species
of trees are now faced with extinction, while many
others are at different stages of risk of extinction.
Presently, most of these reserves have almost been
reduced into mere farmlands and estates. Table 6
showed the extent of changes of some forest reserves,
in Nigeria, using Kano State in Northwestern Nigeria
as case study

Table 6: Kano state forest reserves and their areal extent

Forest Reserve/Period 1966 (Ha) 2015 (Ha) % Change
Matan fada 1882 102.98 53
Duduru gaya 6416 1950.28 60
Dansashiya 6903 6871.32 0.6
Rurum 3617 2334.72 34.45
Falgore 101594.06  92934.78 8.52

Source: Idris et al (2018)

Studies by Idris et al.,(2018) on changes in some forest
reserves in Kano State (Table 6) revealed that the
major factors responsible for undesirable changes in
the forest reserves includes fuel wood collection for
cooking and livelihood sustenance, hunting and
farming activities; triggered by illiteracy and
unemployment. In Rurum reserve, excessive felling of
trees for fire wood and clearing for farmlands has
completely changed the reserve from a very thick
forest, to farmland area. In Matan fada reserve, the
observed changes occurred as a result of weak
management practices, as tree felling is allowed in the
area. At Duddurun gaya reserve, the management
practice is taken more seriously, as the officials
prohibit tree felling, however the locals still cut down
trees for domestic use and livelihood supports (Idris et
al., 2018). The report indicated that fuel wood
business is the main source of livelihood during the
dry season, until the recent development of irrigation
scheme in the area, which diverted their attention
towards irrigation agriculture during the dry season.
The tree species common to the reserve hardly
regenerate after cutting, leading to replacement of
indigenous species with Azadirachta indica, which is
fast growing and extensively used for fire wood.
Residents near Falgore reserve were scared by
criminals hiding inside the forests. But, more
importantly, the reserve is under the care of Kano State
Zoo and Wildlife Management Agency (ldris et al.,
2018). Settlers around Dansoshiya Reserve, especially
the herdsmen, partly contributed in the protection of
the Forest Reserve.

Forest Plantations: Forest plantations were
established in Nigeria with the initial aim of
stimulating natural forests through planting mixtures
of many indigenous tree species (Onyekwelu, 2001;
Oyewale et al., 2019). This started in Nigeria with the
establishment of small-scale plantations at Olokemeji,
Mamu and Onigambari forest reserves in Southern
Nigeria (Oyewale et al., 2019). Many forest
plantations in Nigeria failed to achieve management
objectives because of inadequate planning and
assessment from the onset, and ineffective
management. In developing countries like Nigeria,
relatively few forests are formerly managed, unlike in
advanced countries, much timber production in
Nigeria still comes from natural forests (Oyewale et
al., 2019). Investment in industrial plantation
establishment is not given much attention in Nigeria,
mainly, because of the long gestation period involved.

THE WAY FORWARD

Awareness and Education as motivating factors:
llliteracy and lack of awareness and prompt
information about the environment among rural
dwellers, were identified as contributing factors to
deforestation and other unsustainable practices
(Olorunfemi, 2010; Ajayi, 2013; Khaine and Woo,
2014 and Badamasi, 2014). Forestry and
environmental education are highly essential at all
levels; locally and nationally, formally and informally.
The government has a lot to contribute through
orientation, certification for knowledge acquired in
sustainable forest management, incentives for
compliance with sustainable standards; and local
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empowerment through the provision of grants, basic
amenities and alternative sources of income.

Effective policies and legislations: Policies and
legislations, management and planning are not
effective without addressing the needs and rights of
the local people (SF Handbook, 1999). This is because
local people are among the major stakeholders in
effective policy  formulations, legislations,
management and planning. In addition, the quest for
sustenance is a major threat to Nigerian forests.
Forests are sustainable when policies are formulated to
address the issues of poverty and food security,
alternative means and strategies to make the people
less dependent on forests for their sustenance. Pressure
on forests can only reduce where management adopts
a participatory approach. There should be local
empowerment through, development of NTFPs and
other local industries, marketing channels and benefit
sharing. Basic amenities should be provided for the
local populace. They should be trained on modern and
sustainable methods of using and managing forests, its
resources and its environments. The long gestation
period involved in forest trees precludes private
investment in plantation forestry. By implication,
plantations are better established and managed by
governments and institutions. The government also
plays a major role in establishing and managing
plantations of desirable species for fuel wood
production, to reduce the pressure on woody forest
resources. Afforestation and reforestation programs
are very relevant, considering the fact that most
plantations and government reserves have been
degraded and dereserved beyond expectation. Besides
this, the rate of forests exploitation exceeds
regeneration.

Social issues: Social issues are the biggest challenge
in forest management (SF Handbook, 1999). Social
concerns need to be incorporated at all stages:
planning, implementation and monitoring. Forest
management and organizations are recommended to
make a special effort to address social issues. In
managing forests, the management is likely to
experience problems if it ignores or violates stake
holders’ rights and local participation. The role of
women must be well understood, as they play a major
role in forest resources utilization and management.

Private sector involvement: Private investors and
NGOs should be motivated to promote and invest in
forestry. Forest management has become so crucial
that there is need for the establishment of autonomous
Ministry of forestry, which is already coming up in
some areas, at both state and federal levels. Such
ministry should work together with relevant

991

ministries, such as the ministries of agriculture, and
environment.

Harnessing Alternative Energy Sources into Domestic
Energy Needs: The situation will remain unchanged,
until the government and other stakeholders develop
alternative sources of fuel to reduce pressure on the
existing depleting resources. This starts from the
establishment of well-planned and managed fuel wood
lot of indigenous multipurpose trees, which will not
only supply fuel wood and non-wood forest products,
but also serve as sources of income, local
empowerment, and feeding for man and livestock.
Studies by Babanyara and Saleh (2010) observed and
developed viable alternatives to the rapidly depleting
wood fuel in Nigeria. Such includes solar energy,
water or hydroelectric power, biomass and wind
energy.

Conclusion: This review has provided valuable
information on Nigeria’s fuel wood consumption, its
effect on the forests, and the responsible factors,
together with suggested mitigation and abatement
strategies. There is therefore the need for stakeholders
in the forestry sector to plan towards sustainable
management through local empowerment and poverty
reduction, participatory forestry and provision of
alternative sources of fuel for domestic use.
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