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Abstract— Reports on forest degradation from increasing
fuelwood collection and consumption as energy source by
both households and large fuelwood consuming businesses
across Nigeria is enough to have attracted the attention of
major stakeholders in the forest and fuelwood sector in
taking decisive plan and implement appropriate intervention
measures towards solving the menace. This paper provides
information on the current situation of fuelwood
consumption and extend of forest degradation due to trees’
harvesting for fuel in Nigeria. The review analysed different
literatures on households’ energy consumption and types of
behavioral responses display during fuelwood stress across
different regions in Nigeria. Thus, the review aim at
attracting the attention of energy planners in the country to
understand the level of fuelwood consumption and the
pressure on forested areas in the country. We therefore first,
present current situation of fuelwood consumption and its
determinants, and secondly, we discuss the results and show
a wide range of similar behavioral responses of households
in coping with reduced supply of across regions in Nigeria.
The review findings among others include the loss of
vegetational cover of up to 96% mainly attributed to
fuelwood collection-and consumption as fuel, with more
than 87% of Nigeria’s houscholds relying on fuelwood
irrespective of geopolitical region, income, occupation, and
educational level. Furthermore, increase fuelwood market,
increase cost of fuelwood bundles, diversification in the
means of transporting fuelwood from sources to marketing
are among the scarcity indicators. Therefore, this review
conclude that there is continuing increase in fuelwood stress
based on the revealed households’ behavioral responses
across all regions in Nigeria. The reviewers therefore,
recommended the wurgent need of interventions as
community involvement in the management of natural forest
and introduce tree growers’ incentive to motivate farmers
growing trees in both farms and homestead so as to reduce
relying on natural forest for fuelwood.

Key words: Consumption, Degradation, Consumption,
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|l. INTRODUCTION

Continuing reliance on fuelwood to meet households’
energy demand in developing countries has called for
concerns not only for its environmental consequences, but
for its roles in improving the livelihood of the population
and providing economic gains [1]. Trees in the forest
provide the basic necessities of life, and energy from wood
source provides opportunities for income generation as well
as rural development. Forestry plays a significant role in
sustaining the livelihood of people all over the world as it is
identified as the source of energy of more than half of the
world’s population [2]. Thus, the forest deserve special

attention of policy makers from a broad range of sectors for
its sustainability [3].

It is a known facts that 21st century is marked with
massive technological advancement in many field and area
of life; yet billions of people in developing countries are
totally depending on wood for cooking food [4]. This
indicates that urbanization in some regions of the world did
not impact much influence on energy substitution.
Therefore, both the urban and rural population have
relatively low probability to drastically shift to cleaner
energy, resulting in the volume of fuelwood consumption
being on increase [5]. It has been reported that many
countries that are beneficiaries of Millennium Development
Goals (MDGs) show little or no interest in the energy
requirements of masses [6]. Hence, excluding the traditional
sources of energy in policy decisions and dealing only with
energy development in the context of large-scale
infrastructural projects [7]. Thus, insufficient attention
toward wood energy in national policies and strategies [8].
For example, Nigeria is one of the beneficiary of MDGs but
record from the Federal Ministry of Environment, of the
Federal Republic of Nigeria put that the country plunders its
forest by more than 30 million tons for firewood supply
annually due to the pressure from urban low level income
population who resort to fuelwood as energy source for
cooking [9]. Today, Nigeria has lost 96% of its vegetation
cover mainly from felling trees as fuel for cooking and
furniture [10].

The chances of transiting from wood energy to
modern energy in Nigeria is minimal because the situation
on availability and distribution of modern fuel in Nigeria is
expected to worsen in the future due to the recent price
increases of premium motor spirit (PMS) and LPG as a
result of Federal Government of Nigeria’s withdrawal of
LPG subsidy; making it unaffordable for many Nigerians
[7]. People in position of authority failed to understand that
improving access to higher level energy source as electricity
is a pre-requisite for sustainable economic development
[11]. The work of [12] show a projection of demand and
supply relation of fuelwood in Nigeria between 1987 to
2020 with 6,28,952 and 51,540 (thousand m®) respectively,
leaving a deficit of 577,412 (thousand m®). These demands
of fuelwood come not only from households for domestic
use but from food and cottage industries including bakeries,
restaurants, food stores and local dyeing industries in
Nigeria [36]. Thus, making fuelwood to be used in large
quantity at both subsistence level and traded to other
households and small scale businesses [23].

Nigeria being oil rich economy is predicted to
achieve speedy energy transition fromtraditional to modern.
Ironically, fuelwood account for over 70% of total energy
used by Nigeria’s households [13; 14; 15). In fact, the
present situation of felling, collection and trading of
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fuelwood for households consumption in Nigeria has
reached a level where forest increment obtained by natural
regeneration is far less than the volume of wood extracted
from the forests annually, and on a local scale, the
harvesting of forest for fuelwood is more than the annual
allowable cut and the production is slowing in Nigeria [16].

Despites the consequences of over exploitation of
fuelwood in one hand and its economic contributions on
another hand, fuelwood as energy source remains
unrecognized by national statistical office of many
developing countries including Nigeria. In addition,
fuelwood consumption in Nigeria has been intensively
research, but the position on whether or not fuelwood stress
exist has not been established and the knowledge about the
determinants and behaviours of households remain
debatable; extend of fuelwood use pattern between different
regions in Nigeria remains un-investigated. In this
perspective, the key review questions of concern are: Who
use fuelwood in Nigeria? Does fuelwood use and stress cut
across all regions in Nigeria? What type of behavioral
responses that characterized fuelwood used as scarce/under
stress level? Thus, this article through conducting analysis
of 65 papers lays out a comprehensive evidence that will
show the actual fuelwood stress level in Nigeria.

Il. METHODOLOGY

A. Design of the Study

This study is a library base, therefore depend on secondary
data from the review of related published materials relevant
to fuelwood consumption on households in Nigeria and the
world at large. Simple vote count meta-analysis was
employed in analyzing the data. The search strategy that
qualifies literatures included for this review are:

—  Empirical literatures that are published

— Literatures’ foci must be fuelwood consumption,
fuelwood determinants and households’ responses to
fuelwood scarcity.

— The analytical tool used in such literatures must include
any of the example of inferential statistical tool in
addition to descriptive statistic tool

— The sample population of such empirical research must
have been drawn from state(s) in Nigeria, or other part
of World with similarities in either or both of social,
political and/or economic characteristics as Nigeria.

The literature search and reviewing started on 3",

Nov/2018 and ends on 1%/May/2018 with literatures

downloaded from databases including Science Direct and

Google Scholar. The keywords used in the searching of

literatures include terms as ‘fuelwood’, ‘fuelwood

utilization’, “fuelwood consumption’,  ‘households
consumption’, ‘biomass use’, ‘domestic fuelwood use’,

‘energy switching’, ‘energy transition’, ¢ energy ladder’

‘fuelwood  scarcity’, ‘fuelwood stress, households’

responses, households’ behavioral responses’, Nigeria and

“energy ladder”, Households’ energy’, domestic energy,

fuel adoption, ‘energy adoption’. A total of 150 scientific

articles related to fuelwood problems and solutions were
collected and only journals/reports published between years

1990 to 2018 were considered. Conclusively, a total of 66

articles and/or reports were considered relevant for this

review after thorough analysis of titles, abstract, and
objectives; with 42 articles/reports published between 2012-
2018); 15 articles between 2005 to 2011) and 7 articles
between 1990-2004 and one article each of 1980 and 1989
respectively. The article search was limited to English-
written scientific articles on fuelwood related issues in
different regions though dominated by articles from
Nigeria’s households being the focus of the study.

B. The Study Area

Nigeria is located in West Africa and one of the largest
African country with an area over 923, 768Km’. It is
popularly called the giant of Africa due to its oil rich
economy and population characteristics. It lies between 4°N-
14°N and 3° E-15° E in the southeastern edge of the West
African region. The country is divided in to North and South
regions (see Fig. 1). For the purpose of administrative
convenience, though reflecting some  vegetation
characteristics, Nigeria is subdivided into six ecological
regions or zones, ranging from Mangrove/Swamp belt,
Tropical forests, Montane to the Savanna (Guinea, Sudan
and Sahel) from the southern to the northern part of the
country respectively [17]. There are 36 states with Abuja as
the most urbanized and the Capital city of the country (see
Fig 2). There are two distinct seasons (dry and wet seasons).
The dry season is characterized with excessive wind
accompanied with dust from the Sahara desert, known as
Harmattan, which is brought by the Tropical Continental air
mass, while the wet season is particularly influenced by the
Tropical Maritime. The population figure is from last census
held in 2006 with more than 140 million [18], but currently
estimated at over 190 million. Apart from population
growth, Nigeria is experiencing rapid urbanization recently
with the proportion of the population residing in the urban
centres risen, with the total urban population of 49.4% of the
national population (NPC 2017). The total area taken up by
urbanization in Nigeria increased by 131% from 2,083
sg.km in 1976 to 5,444 sg.km in 2009 [19] and an average
rate of urbanization estimated to be 4.3% per year from
2015-2020 [20]. Population growth has also put a lot of
pressure on Nigeria’s forests as the rising farming and
fuelwood relying households for energy source seek more
land and trees for farming and cooking.

Characteristics Data

Land area (2010) 91,077, (1000 ha)

Forest cover (2010) 9041 (1000 ha)

UN recommended forest cover 26%

Vegetational cover remain 4% (2018)

Forest cover Lost due to 350,000 hato
deforestation (FAO 2016) 400,00 ha annually

\Vegetation cover lost between (2018) 409,650 ha (96%)

Primary forest (natural forest) 2.9%
(326,000hectares)
Projected total population (2018) 190,632,261 million
Population growth rate (2018) 5.67%
Population below poverty line
(2017) 60.9%
Percentage of rural population (2018) 53.3%

Table 1: Nigeria’s Forest Related Variables at a Glance
Source: [9; 20; 21; 22]

All rights reserved by www.ijsrd.com 120




Fuelwood Stressin Nigeria: Mythor Reality?
(1JSRD/Vol. 6/Issue 08/2018/029)

Cameroun

\ Ngawa Yobe

Kaduna Bauc
N
4 e Adamawy
= Platess |
Kwars v
Nosarawa
Oyo o 85
Own [ gy <OF Tarade
5 Senue
Ogun —_,Dado . Legend
et ek D W Contral Ragign
. hony N1 Lot Regon
Aenmars 'c ot West Bepon
Oetts | uhll o IR o Las! Begon

SN Sins> g
South Weat Sngon

b ) Nowe
BayelaIvert, o

Fig. 2” Map of Nigeria Showing 36 States & Geopolitical
Region

I1l. LITERATURE REVIEW

A. Fuelwood Consumption & Determinants of Fuelwood in
Nigeria

The demand for fuelwood across regions in Nigeria is
generally risen but higher in rural where family sizes are
higher and the fuelwood sources are readily available than in
urban areas [23; 24]. Reference [25] found that about 80
million cubic meters of fuelwood is used annually for
cooking and other domestic activities in Nigeria. Moreover,
it has been shown that the households’ fuelwood dependents
are characterize with poverty [7; 19; 26]. Fig 3 present the
breakdown of fuelwood use by regions.
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Fig. 3: Relationship between Households’ Fuelwood
consumption and poverty threshold in different regions of
Nigeria

Reference [27] recorded the average fuelwood
consumed by average household population of 6 people in
Imo community in southern Nigeria at
21.5kg/week/household. Comparatively, a study undertaken
in Kaduna state, a central city in Northern Nigeria show
similar fuelwood consumption volume of 0.284t/person/year
(284kg/person/year) [14]. Similarly, [28] reported that
fuelwood consumption in Osun state, in south-western
Nigeria is between 5.64kg/person/week and
5.89kg/person/week. Statistically, this result confirm the
findings of [27] and [14]) as analysis show as
5.4kg/person/week and 5.5kg/person/week respectively is
consume (the per capita consumption divided by number of
weeks in a year). In addition, [29] reported that fuelwood is
the major source of both domestic and industrial energy for
the residents of Makurdi, in north central Nigeria. The above
results clearly show, based on the above findings, the
fuelwood consumption close similarities in fuelwood
consumption level in the southern, central and northern
Nigeria.

Reference [26] used binary logistic model and
identifies socio-economic variables as fuelwood utilization’s
determinants for cooking in rural areas of Nsukka in Enugu
State of southern Nigeria. Moreover, [26] confirm the
findings of [7; 24; 28; 30] that rural household cooking
energy preference for fuelwood is positively influenced by
income, large household size and lack or low education.
Similarly, [31] observe household size, economic status,
unavailability of crop residues and modern fuels. Table 2
below summarizes main determinants in households’
fuelwood dependency for cooking in Nigeria:

Fuelwood determinant Source ()
Availability and Reliability: Lack of reliable alternative energy sources such as kerosene, gas, and electricity [12; 23: 30]
were found to be the influential factors of fuelwood dependency in different regions of Nigeria. T
Income/Poverty: Several reports on income-energy ladder revealed the positive relationship between increase [33 2006; 24:
income and energy substitution by households, to believe that subsidizing fossil fuel price will stimulate 28:30: ’32] ’
people to alternative energy choice. T
Household’s size: Empirical evidence indicates an inverse relationship between family size and the use of [15;12;28;
clean fuel In other words, the larger the family, the high the consumption of fuelwood. 30; 34]
Cost of LPG and Cooking Stove: LPG are only available at much higher parallel market prices, and [35: 7: 36]
comparatively, wood being less expensive. R
Political factor: Politics has directly or indirectly pushed households to resort to the most affordable energy
source. For example, in Gorgoram village of Jakusko local government area of state, forest Gorgoram [13 36]
community households were made to remained unemployed due to blockage of river water originally
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flowing from Bauchi and Kano inlets, therefore could no longer operate as commercial fishermen. this stop
the release of water from the main sources into the upstreamsections of the ‘Komadugu’ river Yobe from
both Kano and Bauchi States downstream. Thus, restricting the flow of the water in to the area adversely
affected the economic activities (fishing for example) which left them with no alternative rather than
depending on fuelwood

Education Status: The education level of household couple and/or head, was found to determined income
level of the house, and affects household energy choices. Thus, households afford more efficient energy

[37; 38; 39;

sources irrespective of it cost This vindicates education as a factor influencing energy choice and is linked to 40]

substitution from dirty fuel to cleaner energy sources.
Preference: Opting fuelwood as energy sources is believed to be utility maximization deriving. Therefore, a

household use fuelwood only with derive satisfaction. According to fuelwood was found greater among other [40]

available alternative energy sources in terms of preference.

Season: Winter or summer is a strong determinant of fuelwood consumption [41] According to [42]
fuelwood consumption increases in the winter months and decreases during summer. Other studies [43]; and
[44] reported positive correlation between season and fuelwood consumption.

Elevation: This plays a critical role in firewood consumption as it was found that irrespective of the season,
households on elevated sites as hill need more hours of heating and therefore consume large quantity of
firewood [37]. Reference [45] is in consistent with the above findings. While contrary to the findings of [37;
45], found low consumption of fuelwood in high elevated settlement [44].

[41]; [42];
[43]; [44]

[37;44;45]

Table 2: Determinants of Fuelwood Consumption in Nigeria

B. Fuelwood use Scarcity Indicators in Nigeria

One of the major early fuelwood consumption study with
relatively large sample drawn from the entire northern
region of Nigeria was that undertaken by [35], who
predicted and reported that fuelwood would remain the
predominant - energy - source . for Northern Nigeria’s
households and any attempt to promote alternative energy
sources (kerosene, LPG and electricity) would fail.
Reference [35] = observation’s remain valid, because
fuelwood demand is not only increasing in the arid north of
Nigeria but there is no hope for alternative modern energy
including electricity, LPG that substitute fuelwood as energy
source for cooking [7; 14; 27; 28]

According to [4], the vegetation cover in
Gwagwalada, a community around Abuja, the capital city of
the Federal Republic of Nigeria, has been over-exploited,
losing its natural characteristics as a result of fuelwood
harvesting. Impacts forest degradation are already evident in
different parts of Nigeria, and the increasing demand for
fuelwood results to high cost of fuelwood [23]. In addition,
it scarcity is affecting millions of people directly or
indirectly resulting to loss of job for those relying on it for
income, The degradation of forest is not only affecting
fuelwood trading but also the community that involve in
trading other non-timber forest products (NTFPs) [25].
Shortage or scarcity of fuelwood also affect individuals’
time as it result in spending more hours walking for
collection, travel to distance villages as well as difficulty in
transporting the resources from rural to urban. These results
into wastage of precious time that could be used for
important routines. For example, limiting opportunities of
women, children and rural youth to participate in
educational activities [4]. Fuelwood theft from some
fuelwood depot was reported due to high demand and
inadequate ware housing/storage facilities [46].

These symbolic widening gap between demand and
supply of fuelwood is an indicator of fuelwood stress [4].
Since stress is believed to be natural forces fromthe outside
world affecting the individual. Therefore, any force that can

altered physiological condition (example behavioral
changes) resulting to individuals responds in ways that help
them to cope in environment is simple regarded as stress.
Fuelwood stress therefore involve users’ responses when it
supply is short or cut off as living creatures are believed to
be in a constant interchange with their surroundings (the
ecosystem) physically and behaviorally.

Reference [47] analysed the socio-economic
context of fuelwood use in small rural communities and
found that firewood scarcity is identified by observe
changes in collectors’ sex. In other words, as difficulties in
finding firewood increases, involvement of male households
results with substituting traditionally known fuelwood
collectors (women). In addition, payment for wood
collection and commercialization become increasingly
common. This also proven the findings of [46] who stated
that small scale industries in the informal business sector
that are known to be highly profiting from their businesses
are now using fuelwood and therefore add more pressure to
the forest in one hand, and increase the fuelwood demand on
the other hand. Similarly, [24] states that fuelwood is not
only utilize by households but also commercial centers as
bakeries, brick industries who opt for its utilization as
source of heating due to affordability and reliability. This is
named as emergence of fuelwood markets [48] representing
an increase number of people trading the resources

Reference [49] found that fuelwood scarcity can be
evident from lack accessibility that can be identify by one or
more combination of depletion, distance, competition,
limited supply, difficulty in finding suppliers. Thus, Scarcity
of fuelwood reflect difficulty of collection of fuelwood in
both time and distance. During stress period of fuelwood,
the deficit is met only through long-distance transport to
another part of the country [47; 50]. The collection of
fuelwood from southern region to northern region of Nigeria
takes an average traveling distance of 200-400km by trucks
[35]. In the past 2 decades, fuelwood is traded mainly by
donkeys, and carts that carried an average of 100 kg of
wood to short distances with occasional usage of truck. But
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today the transport system has been expanded and
dominated by trucks of different model Bedford truck,
Datsun pick-up van, Nissan pick-up truck, 911 lorry, 2 tyre
Cart, Ox-Cart, Rickshaw [51; 52]. Reference [52] recorded
1,908 vehicles (964 Lorries, 636 Trucks and 308 open body
pickup cars) transporting fuelwood in a 3 hours observation
and recording time in Kaduna metropolis in Nigeria.
Moreover, energy substitution in which a
population reverse to utilization of lower biomass sources
indicates the absence of sufficient fuelwood. As such
increasing quantities of lower biomass including crop
residues and animal dung get used for fuel, which in turn
affect the availability of livestock feed, soil conditioner and
fertilizer [48]. The claim made by [48] confirm the findings
of [47] and [53] that utilization of other biomass energy
such as dung and crop residue is likely to decrease when
more fuelwood is available. Households were observed to
utilize less preferred types of fuel as twigs, crop residues

during scarcity in villages and towns that normally use
firewood [54]. Reference [55] also found some important
number of households (17.4%) using crop residue as a
strategy to cope with short supply. Reference [27] show
households’ response to fuelwood scarcity indicator by
substituting to lower biomass energy, and concluded that
about 35% of the population reversed from fuelwood to the
adoption of plant leaves as palmtree fronds and saw dust as
their energy source.

Literatures have revealed the adoption of team or
group method of collection as a response to fuelwood stress
where households often increase the number of collectors
and divide the collecting subjects in to team for specific
collection days/time as a strategy to cope with scarcity. This
is aim to overcome difficulty in collection of the resource,
boredom or fatigue from long distance trekking and above
all, time manage [56]. Table 3, below summarized the
different types of scarcity indicators;

Non-price indicators of scarcity

Priced indicators of scarcity (household behaviors opportunity
cost of labour)

Decreases in forest stocks, conspicuous but not very
reliable.

Increase market of fuelwood

*Changes in actual collection times

*Changes in actual collection times (time waste/spend)

Response to Planting Trees

Change in Collectors (subjects e.g. from male to female)

Change in Collection subject Number (increase personnel for
collection)

Increase in collection frequency

Increase in distance

‘Cutting’ down consumption level

Use of low quality fuel (twigs, crop residues, or dung)

O|O|N|[o|o B | WIN| -

changes in cooking and food preparation habits

=
o

Reverse Substitution

Switching to fruit trees

Change in weight of bundle collected

Table 3: Types of Fuelwood Scarcity Indicators

*Fits to each type of indicator

Table 4 below contains the summary of all
literatures associated to fuelwood scarcity across the
geopolitical regions of Nigeria

Implications Examples of Implication

‘Causative agent’

An increased labor burden on
children
An increased labor burden on
women
Reduce welfare of the poorer
households

Social

Spending more time cooking when households switch to crop residues

or dung because the residues require more attention

Increased environmental damage

Smoke from biomass fuel combustion leading to climatic change for
example; Excessive Felling of trees and unsustainable harvesting

Increased erosion,
Loss of watershed capabilities
Loss of biodiversity

Environmental

Excessive Felling of trees and unsustainable harvesting

Economy

Decreased health and/or nutrition

Change in cooking or eating habits, probably resorting to low
nutritional value food easily to cook; indoor smoke from biomass fuel
combustion leading to acute lower respiratory infections, chronic lung

disease, adverse pregnancy outcomes, and blindness etc.

Reduce income

Spending more time collecting fuelwood; Loss of job by households
who rely on fuelwood.

Reduced agricultural output

From use of dung and/or crop residues as fuel rather than Manure;
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from increased use of farmland portion for agroforestry or entirely

fuelwood production.

Reduced agricultural output

Participating in collection/reallocation of labor

Reduced agricultural output

Participating in collection/reallocation of labor

Impact on Girl child
education/women education
(Withdrawal from
schools/inability to attend school

Spending more time collecting fuelwood

Educational Poor child care (inability to

participate in other important tasks
such as attending school and
childcare

Spending more time collecting fuelwood

Table 4: Implications of Fuelwood Scarcity

Contrary to the above negative implications, [57]
found that fuelwood scarcity positively influence the
environment. Their study revealed that increased demand of
forest products mainly fuelwood by village households in
India between 1970 and 1999, led to massive planting and as
such result in an increased forest cover. In addition opined
that when fuelwood price accelerated, households begin to
plant trees for fuelwood themselves. Thus, arguing that
sufficient scarcity may not be a demoralizing tool to any

population relying on fuelwood as energy source but it set to
prepare the population for better management option.
According to [57], scarcity therefore, encourages changes on
how community resources are managed. Reference [58]
show how community plantations in Orissa, substitutes the
woodlots and natural forest as fuelwood collection source
and thereby led to decrease in fuelwood collection in open
access natural forest

S . North East North West South South-South
Nigerian Geo-Political | North Central States States East States States South West
Zonesl States States
FCT Abuja "
y Adamawa, . Akwa Ibom Ekiti,
Benue () [29, | g2\ chi (%) Jigawa, Abia, (X) [62:63] Lagos
27] Kaduna (X)
1 Kogi (X) [56: [60 [52: 14 21] Anamb_ra Bayelsa (X) Ogun,
Distribution of States 1 Borno, 1 Ebonyi, [64] Ondo (X)
) 59 Kano (X) [15]
in each Zone Gombe " Enugu (X) Cross [46]
Kwara (X) Katsina, .
55 Taraba (X) Kebbi [26] River, Osun (X)
Nas[argwa [61; 16] ] Imo (X) Delta, [(65; 28]
Niger (X) [46] Tons Zamfara [27] Edo (X) [30] | Oyo (X)
Rivers [66]
Plateau
Human Poverty Index
(HPI) 64.2 743 73.2 53.5 51.6 46.9
(% of total population:
2016)

Table 5: Fuelwood Stress Indicators by Literatures Reviewed In the Six Geopolitical Zones of Nigeria
X: means reviewed literatures of researches carried out in respective states in specific geopolitical zones

Represent states existing in each of the six geopolitical zones

IV. SUMMARY & CONCLUSION

Fuelwood in Nigeria is mainly sourced from open access
natural forest s and it is widespread utilize as the major
source of energy for cooking and heating across the sixgeo-
political zones of the country; it utilization is derived mainly
from poverty and lack of alternative cheaper and reliable
energy sources. Moreover, Behavioural responses of
households were similar among the population of the
different geopolitical zones in Nigeria and again widespread
across regions. The display of varieties of behavioral
responses indicates high fuelwood stress level of fuelwood.
The result from this review implies that fuelwood
consumption in Nigeria is high and mainly driving from by
pressure arising from poor population, which in turn
continue to reduce not only the forest cover but entire
vegetational cover of the country. Despite the understanding

of the utilization pattern of fuelwood cutting across all
regions, the HPI analysis revealed fuelwood scarcity being
more pronounced in the northern region than in the southern
parts of the country (Table 5). Moreover, the number of
reports and/or literatures reviewed on fuelwood
consumption and scarcity in Nigeria (30 out of 66) is
another evidence to show the problem of fuelwood
utilization pattern as worrying, disturbing and in need of
urgent attention of policy planners and decision makers in
the country. Conclusively, fuelwood utilization pattern in
Nigeria is an issue that need the attention of all stakeholders
to come together for a better policy plan to sustain both the
forest and the supply of the resources for economic,
educational, environmental and social development of the
population and the country at large.
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V. RECOMMENDATIONS

1) Awareness on sustainable fuelwood harvesting
methods such as coppicing should be carry out

2) Community approach to fuelwood management should
be adopted as an intervention measure in the country

3) The government should introduce farmer growers
incentives to motivate all farmers to adopt agro-forestry
so as to reduce depending on forest for fuelwood

4) The need of continue improving efforts to make
available and affordable alternative sources of energy
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