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Abstract
This paper assesses perception on the environmental implications of commercial woodfuel
harvesting in Jema’a Local Government, Kaduna State, Nigeria, with a view to providing
information for sustainable management of natural resources. Data for this study was
obtained using questionnaire survey, Focus Group Discussion, in-depth interview and direct
field observation. The result indicates that most of the respondents (52% and 43%) strongly
disagreed and disagreed that commercial woodfuel harvesting does not increase tree
species density and 63% and 37% strongly agreed and agreed that commercial woodfuel
harvesting decreases tree species density. The result also showed that 42.9% and 41.9%
strongly disagreed and disagreed that commercial woodfuel harvesting does not increase
tree species diversity, while 71.2% and 20.7% strongly agreed and agreed that commercial
woodfuel harvesting decreases tree species diversity. 52% and 43% strongly agreed and
agreed that commercial woodfuel harvesting leads to the disappearance of tree species. A
total of 66% and 34% strongly disagreed and disagreed that commercial woodfuel
harvesting does not increase wildlife, while 46.1% and 45.8% strongly agreed and agreed
that commercial woodfuel harvesting decreases wildlife population. 60% and 37.1 strongly
agreed and agreed that commercial woodfuel harvesting leads to the disappearance of
wildlife and 36.4% and 55.5% strongly agreed and agreed that commercial woodfuel
harvesting leads to loss of wildlife habitat. It is recommended that stricter measures such
as the constant supply of electricity and the provision of alternative sources of energy (LPG
and kerosene) at affordable prices should be done by the government to prevent the
clearing of vegetation for commercial woodfuel production.
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industrialization. This has forced many
people to get involved in commercial
woodfuel harvesting. The extraction of the
woody resources far exceeds its
regeneration capacity to such an extent
that causes reduction in density and

Introduction
Energy is an important instrument that
determines the economic development of
any nation on earth. Lack of access to
modern energy affects development in
terms of health, education, and
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diversity of tree species, desertification,
soil erosion and loss of soil fertility in
Sub-Saharan Africa (ECN, 2003;
Adewuyi and Olofin, 2014). Vegetation is
an important component of the
environment that provides oxygen for life,
food for animals, regulates the weather
and control erosion, desertification and
climate change. Keenan et al (2015) noted
that the highest net losses in forest area
between 2010 and 2015 in Africa were in
Nigeria (410K ha y-1), Tanzania (372K ha
y-1), Zimbabwe (312K ha y-1) and
Democratic Republic of Congo (311K ha
y-1). Forest has been cleared through
logging, timber export, subsistence
agriculture and notably the collection of
woodfuel which remains problematic in
West Africa (FAO, 2005). The vegetation
of the study area has been altered by
human activities such as woodfuel
collection, overgrazing, urbanization, land
clearing for agriculture and bush burning
(Abdul, 2010).
Management and conservation of the
woody resource is required in order to
ensure sustainable management of natural
resources. Cultivation of crops on steep
slope has harmful effects on the soil such
as erosion, desertification, and drought
(Ajeye, 2014). More information is
needed about the implications of
commercial woodfuel harvesting on
wildlife, density and diversity of tree
species. In Jema’a local government, most
of the studies documented did not cover
perception on the implications of
commercial of woodfuel harvesting on
wildlife, density and diversity of tree
species. Therefore, this paper assesses
perception on the implications of
commercial woodfuel harvesting on

wildlife, tree species density and diversity
in Jema’a Local Government, Kaduna
State, Nigeria with a view to providing
information for sustainable management
and conservation of natural resources.
Materials and Methods
Study Area
The study area is Jema’a Local
Government Area of Kaduna State (figure
1). Jema’a local government is located
between latitudes 9°11′ to 9o 30′ N and
longitudes 8o 00′ to 8o 30′ east of the
Greenwich Meridian. It has AW type of
climate, as classified by Koppen which is
characterized by two distinct seasons: wet
and dry. The wet season begins in April
and end in October with a peak of rainfall
in August, while, the dry season starts
from November to March. These seasons
are influenced by the tropical maritime
and tropical continental air masses. The
mean annual rainfall is about 1659.44mm
and the mean monthly temperature is
250C, while relative humidity is about
62% (Ishaya and Abaje, 2008; Abaje, et
al., 2018). The vegetation of the study area
is a Guinea savanna type (Udo, 1970;
Buba, 2015). It is savanna woodland
characterized by tall trees of about 20-40m
high. Shrubs and tall grasses up to 3m tall
also found. Some of the tree species found
in the area includes: Ceiba petandra,
Parkia biglobosa, Khaya senegalensis,
Mangifera indica, Vitex doniana,
Anogeissus
leiocarpus,
Borrasus
aethiopum, Piliostigma thonningii, and
Prosopis africana and grasses like
Pennisetum
purpureum,
Andropon
gayanus and Tridax procubens are
common.
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Fig. 1: Kaduna State showing the study area
production in the study area. The
documentary source was obtained from
journals, unpublished dissertations and
theses.
Sampling Technique
A field survey was carried out in the
study area to obtain the primary data for
the study. A total of 382 questionnaire was
administered to respondents across the
study area using systematic sampling
procedure. The samples were collected
based on the availability of commercial
woodfuel businesses in the study area. The
respondents for the questionnaire
administration were households who were
18 years and above. In-depth interview
was done with two different set of
stakeholders that included traditional
rulers and officials of the department of

Type and Sources of Data
The data for this study was collected
through the questionnaire, Focus Group
Discussion (FGD), in-depth interview and
direct field observation. The targeted
population for the study includes
households, hunters/fishermen, traditional
rulers and department of forestry in the
study area. The questionnaire consisted of
close and open ended questions and was
administered to respondents using
systematic sampling procedure. The
information
obtained
from
the
questionnaire includes demographic
characteristics of the respondents, the
implication of commercial woodfuel
harvesting on wildlife, density and
diversity of woody species, and ways that
may ensure sustainable woodfuel
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forestry in Jema’a local government. The
study had two focus groups that include
households who were not included in the
questionnaire
survey
and
hunters/fishermen in the study area. The
FGD, in-depth interview and direct field
observation were conducted in order to
complement the result obtained from the
questionnaire survey.

Data Analysis
The data obtained from the field
survey were in two categories: qualitative
and quantitative data. The quantitative
data through questionnaire was analyzed
using descriptive statistics such as, tables
and percentage, while the qualitative data
were subjected into transcription and
represented in narrative format to further
strengthen the quantitative data.

Results and Discussion
Table 1: Demographic Characteristics of the Respondents
Variables
Frequency
Sex
Male
229
Female
153
Total
382
Age
20-29 Yrs
20
30-39 Yrs
19
40-49 Yrs
200
50 Above
143
Total
382
Marital Status
Married
341
Single
19
Widow
17
Divorce
5
Total
382
Education
Primary
107
Secondary
115
Tertiary
152
Others
8
Total
382
Occupation
Farmers
137
Artisan
15
Traders
39
Farmers/Traders
27
Farmers/civil servants
164
Total
382
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Percentage
60%%
40%
100%
5.2%
5%
52.40%
37.4%
100%
89.3%
4.9%
4.5%
1.3%
100%
28%
30.1%
39.8%
2.1%
100%
35.9%
3.9%
10.2%
7.1%
42.9
100%
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In this study about 35.9% of the study
population was farmers, 3.9% artisan,
10.2% traders, 7.1% engaged in farming
and trading while 42.9% were civil
servants as well as farmers. Even those
who claimed not to be farmers also
engaged in little agricultural activities
such as keeping of livestock and
cultivation of crops to provide food for the
family. About 60% were males while 40%
females. 89.3% were married, 4.9%
single, 4.5% widows while 1.3% divorce
and 5.2% of the respondents fall between
20 to 29 years, 5% fall between 30 to 39
years, 52.4% fall between the age of 40 to
49 years, while 37.4% falls between the
age of 50 years and above. In terms of
education, 28% have had primary
education, 30.1% secondary education,
39.8% tertiary education while 2.1% have
other forms of education or knowledge
(table 1).
Implications of Commercial Woodfuel
Harvesting on Tree Species Density in
Jema’a Local Government Area
Table 2: Commercial woodfuel
harvesting increases tree species density
SA
0
0%

A
19
5%

SD
200
52%

D
163
43%

trees in the area. This is well illustrated by
a man in Gwaska village:
commercial woodfuel harvesting does
not decreases tree species density
because when trees are cut, the stumps
do regenerates and the seeds of other
trees germinate leading to more trees
in the area (Mr. Buki, Per. Com,
September, 2017).
But the removal of trees for
commercial reason is not friendly to the
vegetation
resources,
because
sophisticated machines are used which
have the capacity to clear large area of
vegetation cover in a few minutes. This
reduces the density of woody species in an
area.
Table 3: Commercial woodfuel
harvesting decreases tree species density
SA
A
SD
D
Total
240
142
0
0
382
63% 37% 0%
0%
100%
Most of the respondents (63% and
37%) strongly agreed and agreed that
commercial
woodfuel
harvesting
decreases tree species density (table 3).
The removal of trees for commercial
purpose is done in an unsustainable
manner which poses serious dangers to the
environment such as loss of biodiversity
and creation of open spaces which allows
direct rain splash that detaches the soil
leading to erosion, drought, flooding and
desertification (Adewuyi and Olofin,
2014: Isma’il et al., 2015; Dabo, 2016).
However,
commercial
woodfuel
harvesting reduces density of tree species
in the study area because of too much
pressure on the vegetation resources. This
is due to the high demand for energy, such
as woodfuel especially in the urban and
rural areas of Nigeria. There are a number
of people who are unemployed in the
country that have to look for their means

Total
182
100%

Most of the respondents (52% and
43%) strongly disagreed and disagreed
that commercial woodfuel harvesting does
not increase tree species density in Jema’a
local government (table 2). This is
evidence that commercial woodfuel
harvesting does not increase the density of
tree species but rather decrease it. But 5%
of the respondents agreed that commercial
woodfuel harvesting increases the density
of woody species in the study area because
when trees are cut, their stumps do
regenerates while seeds of other trees
germinate leading to the growth of new
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of survival. That forced them to be
engaged in commercial woodfuel
harvesting
which
deteriorate
the
environment. As quoted from the village
head of Dangwa:
Commercial woodfuel harvesting has
reduced tree species density in this
area because of the high demand for
woodfuel by people in Nigeria. There
are many people in this area who do
not have any job to do that have to look
for food and shelter. This has forced
many of them to be engaged in
commercial woodfuel harvesting to
survive. This activity affects the
environment in diverse ways such as
reduction in number of trees, soil
erosion and drought (Mr. Monday,
Per. Com, August, 2017).
Implications of Commercial Woodfuel
Harvesting on Tree Species Diversity in
Jema’a Local Government Area
Table 4: Commercial woodfuel
harvesting increases tree species diversity
SA
17
4.5%

A
SD
41
164
10.7% 42.9%

D
160
41.9%

tree species. The loggers used selective
logging to cut down trees based on the
need of the buyers/users and this makes
them to remove trees in an unsustainable
manner which affects the composition of
woody species in the area. Most of the tree
species which are removed for
commercial woodfuel are Terminalia
avicenioides (Baushe), Crossopteryx
febrifuga (Kashin awaki), Anogeissus
leiocarpus (Marke), Uapaca togoensis
(Kafaffago),
Hymenocardia
acida
(Janyaro), Lophira alata (Kujeme), and
Terminalia macroptera (Kandere). This
degrades these species because people
prefer them to other species which makes
them to remove the trees in a high number
every day for the market.
Table 5: Commercial woodfuel harvesting
decreases tree species diversity
SA
272
71. 2%

A
79
20.7%

SD
0
0

D
31
8. 1%

Total
382
100%

Most of the respondents (71.2% and
20.7%) strongly agreed and agreed that
commercial
woodfuel
harvesting
decreases tree species diversity in the
study area (table 5). Commercial
woodfuel production and other human
activities such as farming, timber
production and over-grazing lead to
reduction in diversity of woody species in
an area. The study area has suffered
tremendously from human activities such
as commercial woodfuel harvesting, bush
burning, farming and timber extraction
which have reduced the diversity of the
woody resources. Many tree species such
as Pterocarpus erinaceus, which are
known to be available in the study area
many decades ago, are no longer found
except in some few areas (Macconachie,
2014 and Badamasi, 2014). Some of them
argue
that
commercial
woodfuel

Total
382
100%

It can be indicated in table 4 that some
of the respondents (4.5% and 10.7%)
strongly agreed and agreed that
commercial
woodfuel
harvesting
increases tree species diversity in Jema’a
local government. This occurs because
trees have the capacity to re-generate after
when they are cut for woodfuel or other
purposes. But 42.9% and 41.9% of them
strongly disagreed and disagreed that
commercial woodfuel harvesting cannot
increase tree species diversity. This
finding is an indication that commercial
woodfuel harvesting does not increase the
diversity of tree species but rather
decrease it in an area. The collection of
woodfuel for commercial purpose is done
in a manner that affects the distribution of
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pentandra and Vitex doniana have
disappeared due to human activities such
as commercial woodfuel harvesting,
farming and timber extraction. This has
allowed shrubs, herbs and some exotic
such as Tectona grandis and Gmelina
arborea to take over the area. There is the
disappearance of indigenous tree species
such
as
Pterocarpus
erinaceus
(madobiya) which is good for woodfuel.
This species (madobiya) is disappearing
rapidly because of the high demand for its
products in the market such as woodfuel
and timber, as evidence from Gidan Waya,
Tafan, Nisama and Kafanchan. As quoted
from a man at New York village:
Most of our indigenous tree species
such as Pterocarpus erinaceus
(madobiya) are disappearing at
alarming rate mostly due to
commercial woodfuel harvesting and
timber production (Mr. Dogo, Per.
Com, September, 2017).
It was observed that there were few
numbers of this tree species (Pterocarpus
erinaceus) which were left scattered in
Nindem forest reserve. What saved them
from being removed is because of the
rugged nature of the terrain which has
prevented people from having access to
them. In other areas, indigenous species
are being replaced by exotic species such
as Gmelina arborea and Tectona grandis
as a means for the restoration of the land
(Orimoogunje and Asifat, 2015).
Diversity of woody resources will
continue to reduce if there is high rate of
woodfuel production in the study area.

harvesting does not reduce tree species
diversity in the study area because the
trees do regenerates after when they are
cut and the seeds germinate which
maintain vegetation structure over the
land as quoted from the village head of
Atuku Tozo:
Commercial woodfuel harvesting does
not reduce tree species diversity but
rather increase it because the trees do
regenerate after when they are cut
(Mr. Kalat, Per. Com, October, 2017).
But commercial woodfuel harvesting
and charcoal production are responsible
for the reduction in woody species
diversity in the study area since they
involved selection of trees that people
patronize most for their consumptions. If
these trends continue, many tree species
will disappear or loss in the ecological
system.
Table 6: Commercial woodfuel
harvesting leads to disappearance of tree
species diversity
SA
200
52%

A
163
43%

SD
0
0%

D
19
5%

Total
382
100%

Most of the respondents (52% and
43%) strongly agreed and agreed that
commercial woodfuel harvesting leads to
the disappearance of tree species (table 6).
Commercial woodfuel harvesting has led
to the disappearance of woody species in
many places especially in Jema’a local
government. For example, most of the
indigenous species known for the study
area such as Pterocarpus erinaceus, Ceiba
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Plate 1: Burning of trees before harvesting for commercial woodfuel in Nindem Forest
Table 8: Commercial woodfuel
harvesting decreases wildlife

Implications of Commercial Woodfuel
Harvesting on Wildlife in Jema’a Local
Government Area
Table 7: Commercial woodfuel
harvesting increases wildlife
SA
A
SD
D
Total
0
0
252
130
382
0%
0%
66% 34%
100%
Most of the respondents (66% and
34%) strongly disagreed and disagreed
that commercial woodfuel harvesting does
not increase wildlife population (table 7).
Commercial woodfuel harvesting does not
increase the number of wild animals in an
area but rather decrease it. They pointed
out that clearing of vegetation for
commercial woodfuel does not favour
wildlife because it disturbed their
wellbeing as most of their habitats are
removed
making
them
to
feel
uncomfortable and sometimes loss their
lives. This also forces them to run for their
lives to hiding places.

SA
176
46.1%

A
175
45.8%

SD
31
8.1%

D
0
0%

Total
382
100%

Most of the respondents (46.1% and
45.8%) strongly agreed and agreed that
commercial
woodfuel
harvesting
decreases wildlife (table 8). Commercial
woodfuel harvesting destroys wildlife
habitat, renders them homeless and this
forces them to run away to areas that have
more vegetation cover. This has led to the
depletion of wildlife in the study area.
Wildlife population has been decreasing
due human activities such as woodfuel
collection, timber extraction, hunting, and
farming (Abdul, 2010). But some of them
(8.1%)
strongly
disagreed
that
commercial woodfuel harvesting does not
decrease wildlife population because the
wild animals have the capacity to produce
young ones every year. The wild animals
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have the capacity to reproduce but their
exposure to human population who need
them for protein reduces their density and
diversity in the area. The removal of the
vegetal cover exposes them to hunters
who kill them daily there by reducing their
numbers in the environment. As quoted by
a forestry officer in Kafanchan:
Wild animals have the capacity to
reproduce but commercial woodfuel
harvesting exposes them to hunters
who threatened their lives every day
purposely for meat (David, Per, com,
October, 2017).
Table 9: Commercial woodfuel
harvesting causes disappearance of
wildlife
SA
229
60%

A
142
37.1%

SD
0
0%

D
11
2.9%

totally due to human activities like
woodfuel collection, farming, hunting,
and timber extraction and over grazing.
This has caused an imbalance in the
environment as the wild animals are
drifting to areas where there is abundant
vegetation cover that provide food as well
as shelter for them. Some of the species
that are still available in the study area are
different species of monkeys, rabbit,
mouse, python and antelopes but they are
under threat of becoming extinction. Aves
such as Necrosyrtes monachus (vulture)
and Corvus albus (Raven) are other
endangered species in the study area.
These birds used to be in large numbers in
most parts of the study area but most of
them are nowhere to be found today. As
quoted from a hunter in Zankan-Nindem
village:
Corvus albus (Raven) and Necrosyrtes
monachus (vultures) that were here in
large number have been reduced
drastically due to the removal of
bigger trees which provide shelter for
them
(Mr. Danjuma Per Com,
September, 2017).
It was observed that monkeys were
around in large numbers in Nindem forest
reserve because that area is an upland
which makes it difficult for people to
penetrate. Most of the wildlife will
disappear totally in the study area some
few years to come if drastic action is not
taking to reduce too much disturbance
from people. Hunting is the most
important factor that reduces wildlife but
clearance of vegetation for commercial
woodfuel, farming, grazing and bush
burning also affect them drastically
because of their habitat removal which
renders them homeless within that
vicinity.

Total
382
100%

Most of the respondents (60% and
37.1%) strongly agreed and agreed that
commercial woodfuel harvesting leads to
the disappearance of wildlife (table 9).
The wildlife lives where there is
vegetation cover which provides food as
well as shelter for them. Commercial
woodfuel harvesting affects wildlife by
removing their habitat (homes) which
force them to flee to areas that have more
vegetation cover. It was observed that
many wild animals such as antelope,
cheetah and buffalo have disappeared in
the study area due to human activities such
as commercial woodfuel harvesting,
timber
extraction,
farming
and
overgrazing.
However, the study area used to have
so many wild animals such as Lion,
Buffalo, Elephant, Antelope and Tiger.
Most of these animals are no longer found
today. Apart from the disappearance of the
woody species, the wildlife has also been
reduced and some have disappeared
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Table 10: Commercial woodfuel
harvesting leads to loss of wildlife habitat
SA
A
139
212
36.4% 55.5%

SD
31
8.1%

D
0
0%

Commercial woodfuel harvesting
causes open spaces which result in
high surface flow leading to
deposition of sand along river
channels which reduces aquatic
organisms such as fishes. For
example, we used to catch a lot of fish
and sell to get more money but when
the forest areas were removed we
don’t longer catch fishes like before
(Mr. Amos, Per. Com, September,
2017).
Fishes which used to come out enmass after a heavy rainfall during summer
for a journey to another destination a
condition known as hibernation are not
longer seen today. Wildlife will continue
to reduce in our ecological system if the
trend of deforestation continues to exist at
high rate.

Total
382
100%

A total of 36.4% and 55.5% strongly
agreed and agreed that commercial
woodfuel harvesting leads to loss of
wildlife habitat. The vegetation cover
serves as habitat for the wildlife. Clearing
of vegetation leads to the destruction of
wildlife habitat and this drives them out of
their comfort zones and renders them
homeless. World Ecology Report (2009),
Badamasi (2014) and Mohammed (2014)
noted that removal of vegetation causes
destruction of wildlife, insects, and other
life forms habitat. For that reason,
commercial woodfuel harvesting leads to
the destruction of wildlife habitat as wide
area of forest land is cleared every day to
meet the demand for energy in both rural
and urban centres in Nigeria. But some of
them (8.1%) strongly disagreed that
commercial woodfuel harvesting does not
causes the removal of wildlife habitat
(table 10) since there is re-growth after
cutting of trees.
Commercial woodfuel harvesting
degrades forest cover which reduces
wildlife habitat. Commercial woodfuel
harvesting and other factors such as timber
extraction, bush burning, over grazing and
farming create open spaces which allows
direct rain splash that detaches the soil
leading to high surface flow, erosion,
transportation and deposition of sediment
along the river and stream channels there
by shallowing the water bodies. This
reduces the population of aquatic lives
such as fishes, frogs, crocodiles and crabs
as their habitats are taken over by sand and
mud rendering them homeless. According
to a fisherman from Zankan-Nindem:

Conclusion
Vegetation provides food, shelter and
oxygen for man. Increase in human
activities in the recent years has led people
to put more pressure on the environmental
resources and as a result degrade it. High
level of poverty especially in the rural
areas in Nigeria is forcing people to be
involved in commercial woodfuel
harvesting which have serious effect on
the density and diversity of woody
resources. The study shows that there is
reduction in density and diversity as well
as disappearance of woody species and
wildlife in the study area. The removal of
tree species in the environment far
exceeds their regeneration capacity which
affects vegetation growth. This poses
serious dangers to the environment such as
drought, desertification and flooding.
Commercial woodfuel harvesting destroys
natural habitat of wildlife which in turn
forces them to flee to where there are
abundant vegetation cover. It is
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recommended that stricter measures such
as the constant supply of electricity and
the provision of alternative sources of
energy (LPG and kerosene) at affordable
prices should be done by the government
to prevent the clearing of vegetation for
commercial woodfuel production.
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