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Abstract: The study examined the determinants of climate change deforestation among farming households
in Kaga Local Government Area of Borno State, Nigeria. Interview schedules were administered to 216
respondents who were selected through multi-stage random sampling technique. Data were analyzed using
descriptive and inferential statistics. The descriptive statistics includes frequency distribution and percentages,
while the inferential statistics was chi-square analysis. The study revealed that most (46%) of the respondents
indicated that  the major causes of deforestation was fuel wood extraction. The study showed that the
mitigation  strategy  employed  by  majority (57%) of  the  respondents  was   avoidance   of   bush  burning.
The chi-square results indicated that age, years of formal education, farming experience and farmland
ownership, were statistically significant at p  0.05 level of significance. The most important constraint to
mitigation of deforestation was lack of alternative sources of energy. The study recommended that local
communities should be empowered with alternative sources of energy with a view to strengthening the
grassroots level in addressing deforestation issues.
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INTRODUCTION Deforestation occurs for many reasons: trees or

Forests are amongst the important renewable natural while cleared land is used as pasture for livestock,
resources, which have great influence on the environment plantations of commodities and settlements. The removal
[2]. However, forest depletion is one of the most serious of trees without sufficient reforestation has resulted in
environmental issues in Nigeria. Between the years 1990 damage to habitat, biodiversity loss  and  aridity  [2]. It
and 2000, Nigeria lost an average of 409, 700 hectares of has adverse impacts on biosequestration of atmospheric
forest every year equal to an average annual deforestation carbon dioxide. Deforested regions typical incur
of 2.38% [5].People living in and around forests is often significant adverse soil erosion and frequently degrade
blamed for the exploitative forest resource use [3]. into wasteland. In many countries, deforestation is an
Deforestation is one of the oldest and continuous ways ongoing issue that is causing extinction, changes to
in which man is modifying his environment; it is the  act climate condition, desertification and displacement of
of destroying or removing  forest  vegetation  with  little indigenous people [2].
or no effort of replacement that eventually results into There are many causes of contemporary
ecological imbalance or degradation [7]. Ayuba [2] deforestation, including corruption of government
defined deforestation as the indiscriminate  felling of institutions, the inequitable distribution of wealth and
trees without replacement. Deforestation has many far- power, population growth and overpopulation and
reaching  consequences. The environmental functions urbanization [3]. Globalization is often viewed as another
and services of the forest ecosystem are reduced or even root cause of deforestation, though there are cases in
lost, depending on the extent of deforestation [7]. which  the  impacts of globalization (new flows of labour,

derived charcoal are used as, or sold, for fuel or as lumber,
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capital, commodities and ideas) have promoted localized What causes deforestation among the farmers?
forest recovery [5 ,6].

United Nations Food and Agriculture Organization
[5] reported that “the role of population dynamics in a
local setting may vary from decisive to negligible” and
that deforestation can result from “a combination of
population pressure and stagnating economic, social and
technological conditions”. The degradation of forest
ecosystem has also been traced to economic incentives
that make forest functions have no markets and hence, no
economic value that is readily apparent to the forests’
owners or the communities that rely on forests for their
well-being [7].

Deforestation is ongoing and is shaping climate and
geography. Deforestation is a contributor to global
warning and is often cites as one of the major causes of
the enhanced greenhouse effect. Tropical deforestation is
responsible for approximately 20% of world greenhouse
gas emissions [8]. But recent calculations suggest that
carbon dioxide emissions from deforestation and forest
degradation (excluding peat land emissions) contribute
about 12% of total anthropogenic carbon dioxide
emissions with a range from 6 to 17% [8]. Trees and other
plants remove carbon (in the form of carbon dioxide) from
the atmosphere during  the process of photosynthesis
and release oxygen back into the atmosphere during
normal respiration. Mitigation refers to the act of
lessening the severity of the effects of deforestation [7].

Government and non-governmental agencies have
made efforts in mitigating deforestation especially in
regions prone to and affected by deforestation. It is a
common observation that rural and urban sources of fuel
use were wood for cooking particularly in the Northern
part of Nigeria. It is not only dead wood are extracted,
even the live trees are felled and located for domestic use.

Forest conversation  and  management programmes
are being established such as sustainable fuel wood
management; the planting of trees, agricultural
intensification  also   slows   the   rate   of  deforestation.
In recent years the international community has given
much  attention   to   mitigating   climate   change.
However, there has not  been any study into the
mitigation of deforestation among farmers in Kaga local
government area of Borno State. Therefore, this study
was conducted with the view to bridging this gap of
scientific information in the study area. In doing so, the
following research questions were addressed:

What were the socio-economic characteristics of the
farmers?

What were the  mitigation  strategies employed by
the farmers?
What were the socio-economic factors affecting
mitigation of deforestation by farmers in the study
area?
What were the constraints to mitigation of
deforestation by farmers?

Objectives of the Study: The main objective of the study
was to analyze mitigation of deforestation by farmers in
Kaga Local Government Area of Borno State. The specific
objectives were to:

Identify socio-economic characteristics of farmers in
the study area;
Identify causes of deforestation among farmers in the
study area;
Examine mitigation strategies employed against
deforestation by farmers in the study area;
Determine socio-economic factors affecting
mitigation of deforestation by farmers; and
Identify the constraints to mitigation of deforestation
by farmers in the study area.

MATERIALS AND METHOD

The study was conducted in Kaga Local Government
Area (LGA) of Borno State, Nigeria. It has 3 districts with
28 village units. It is located at the extreme South-West of
Borno State and has an area of 2, 713 Km  with a2

population of 90,015 [9]. Climate of the study area belongs
to the semi-arid type with long-dry season followed by
shorter rainy season. The mean annual rainfall is between
450 mm to 650 mm [4].Temperature of the area is high all
the years round  with  hot  season.  This  varies  from
20°C- 48°C depending on prevailing atmospheric pressure
[4].

Primary  data   was   mainly   used   for   the  study.
The primary data was generated using a well structured
interview schedule, while the secondary information was
obtained from journals, seminar papers, past projects,
books with related study and the internet.

Data was collected using multistage purposive and
random sampling techniques. Kaga district was
purposively selected because it is the oldest district and
most of the  people  in  the  area  practice arable farming.
At the second stage, four  villages were randomly
selected (Benisheik A, Benisheik B, Mainok A and
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Mainok B). At the third stage, 25 respondents were
selected from the sampled villages. Therefore, a total of
100 respondents served as the sample size for the study.

Simple statistical tools such as frequency table and
percentages as descriptive statistics were used to
summarize and organize the data. Multiple regression
analysis was used to examine the determinants of
mitigation of deforestation among farmers in the study
area.

Multiple Regression Analysis
The Model Is Explicitly Stated As:

Y= a+ b X  + b  X  + b X  + b  X  + b  X + b  X  + u1 1 2 2 3 3 4 4 5 5 6 6

Where:
Y = Mitigation of deforestation
X = Age (years) 1

X = Educational qualification(status)2

X = Extension contact (per year)3

X = Access to credit (yes/no)4

X = Farming experience (years) 5

u = Error Term

RESULTS AND DISCUSSION

Socio-Economic   Characteristics   of  Respondents:
Table 1 indicated that in terms of education, most of the
respondents attended primary school which accounted
for 43%, non formal education e.g. adult education
accounted for 27%, followed by Quranic education with
22%, 5% of the respondents attended up to NCE/Diploma
level  and   3%  of  them  obtained Grade II  certificate.
This could be attributed to the expensive nature of
obtaining higher qualification and inadequate funds to
sponsor themselves in school. The implication could be
that the low level of education affects the level of
mitigation strategies employed against deforestation by
the respondents.

Table  1  showed  that farmers constituted the
majority (73%) of the respondents. This suggested that
the main economic activities of the study area is farming
followed by trading/business which accounted for 17%,
while civil servants accounted for 7% and religious
Mallams with only 3%. The results further showed that
respondents with farming experience 16 years and above
constituted most (32%) of the respondents. This revealed
that the respondents had reasonable years of farming
experience.

Table 1: Distribution of respondents by Socio-economic characteristics (100)

Sex Frequency Percentage (%)

Male 65 65

Female 35 35

Age (years)

< 25 11 11

26 – 30 14 14

31 – 35 20 20

36 – 40 28 28

41 and above 27 27

Education qualification 

Non formal 27 27

Primary school certificate 43 43

Grade II certificate 3 3

NCE/Diploma 5 5

Quranic education 22 22

Occupation

Farmer 73 73

Trader/businessman 17 17

Civil servant 7 7

Religious Mallams 3 3

Farm experience (years)

1 – 5 3 3

6 – 10 18 18

11 – 15 19 19

16 – 20 32 32

21 and above 28 28

Farmland acquisition 

Owned 17 17

Inherited 33 33

Family farm 47 47

Hired 3 3

Sources; field survey, 2011

Table 2: Distribution of respondents by perceived causes of deforestation 

(n = 100) 

Causes Frequency Percentage (%)

Farming activities 27 27

Fuel wood collection 49 49

Bush burning 13 13

Overgrazing 7 7

Road/building construction 4 4

Total 100 100

Sources; field survey, 2011

Table 1 also revealed that respondents who work on
their family farm were about 47%, 33% of the respondents
inherit the land from  their forefathers, those that own
their land accounted for 17%, while those that hired
accounted for 3% only.
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Causes of Deforestation among Respondents: Table 2
revealed the causes of deforestation among respondents
in the study area. The variables studied include; farming
activities, fuel wood collection, bush burning, overgrazing
and road/building construction.

The results indicated that most of the causes of
deforestation results from fuel wood extraction which
constituted for 49%, farming activities 27%, bush burning
and overgrazing 13% and 7%, respectively. Four percent
of the respondents suggested that deforestation is
caused by road/building construction. This implies that
unless alternative sources of energy are being provided,
the study area  will  be  adversely affected by the effects
of deforestation.

Mitigation  Strategies   Employed   by  Respondents:
Table 3 presented the mitigation strategies employed by
respondents in the study area. Variables studied include
planting of trees, use of alternative energy and avoidance
of bush burning. The results showed that most (57%) of
the respondents avoided bush burning as a mitigating
strategy, while 30% of them planted trees. Thirteen
percent of them used alternative source of energy
(kerosene) thereby reducing  their sole dependence on
fuel wood. Zero tillage and agroforestry were employed
by  40%   and  25%  of  the  respondents  respectively.
The study implied that majority of  the respondents felt
the adverse effects of deforestation and decided to avert
the menace by employing mitigation strategies especially
through the avoidance of bush burning. These were to
cushion the adverse effects of deforestation among
respondents in the study area.

Determinants of Mitigation of Deforestation by
Respondents: The study examined the determinants of
mitigation of deforestation among respondents (Table 4).
Four functional forms of the  regression analysis mere
tried (linear, semi-log, double log and exponential models)
that examined the determinants of mitigation of
deforestation. Out of which the best model (Linear model)
was selected as the lead model based on the a priori
expectation and best fitness of the model. The R  (0.66)2

suggested 66% variations in mitigation of deforestation
by respondents was explained by the independent
variables (X , x , x , x  and x ) considered in the study.1 2 3 4 5

The result indicated that the coefficient of age was
significant and positive at 1% level (Table 4). This implies
that as the age of respondents increases the more they
tend to mitigate the effects of deforestation in the study
area. This could be as a result of the experience  they  had

Table 3: Distribution of respondents by mitigation strategies (n = 100) 

Mitigation strategies Frequency Percentage (%)

Planting trees/deforestation 30 30

Use of kerosene as source of energy 13 13

Avoidance of bush burning 57 57

Zero tillage 40 40

Agro forestry 25 25

Sources; field survey, 2011

Table 4: Regression results of the relationship between socio-economic

characteristics of respondents and mitigation of deforestation

Variable Coefficient Standard error P-value

Constant 0.7124 0.8723 0.6102

Age (x ) 0.4012 0.0102 0.0142***1

Educational qualification (x ) 0.3123 0.0189 0.0002***2

Extension contact (x ) 0.3744 0.4822 0.39213

Access to credit (x ) 0.4261 0.1098 0.0326**4

Farming experience (x ) 0.2836 0.02186 0.0413**5

R 0.66292

Adjusted R2 0.6731

F 38.9264

Source: field survey; 2011

*** = significant at p < 0.01

** = significant at p < 0.05

Table 5: Distribution of respondents by constraints to mitigation strategies

(n = 100)

Constraints Frequency Percentage (%)

Lack of credit facilities 27 27

Poor extension services 23

on mitigation strategies 23 31

Lack of alternative sources of energy 

Poor conservation practices 31

by govt. & community 19 19

Sources; field survey, 2011

from the impact of deforestation as farmers age increase,
the more the sense of reasoning occurs. Table 4 equally
indicated that the coefficient of educational qualification
was significant and positive at 1% level. This signifies
that the more educated the respondents were, the more
they tend to mitigate the effects of deforestation. This is
in agreement with the findings of Abdullahi et al. [1] who
reported that high level of literary means greater capacity
to uptake information and participate in development
activities.

Farming experience had a significant and positive
coefficient at 5% level. The positive coefficient suggested
that,  as  the  farming experience of respondent increases,
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there could be an increased tendency to mitigate Researching and investing in innovative methods or
deforestation in the study area. Table 4 also revealed that
access to credit had a significant and positive coefficient
at 5% level. The Implication could be that as the
respondents have access to credit, their tendency to
mitigate deforestation increases. It is an established fact
that credit improves farmers’ financial capacity to carry
out operations and adoption of innovations. 

Constraints to Mitigation of Deforestation by
Respondents: Table 5 indicated that most (31%) of the
respondents reported that lack of alternative source of
energy served as the major constraint to mitigating
deforestation, 27% indicated lack of credit facilities, 23%
disclosed poor extension services on mitigation strategies
and 19% disclosed poor conservation practices by
government and the community. Therefore, it could be
implied that the most important constraint to deforestation
among the respondents was lack of alternative source of
energy in the study area. 

CONCLUSION

The study indicated that most of the respondents in
the study area were aware of the adverse effects of
deforestation. Avoidance of bush burning was the most
important strategy employed to mitigate deforestation.
Fuel wood energy was the major energy utilized for
heating  and cooking in  the area. The dominant use of
fuel wood energy in the study area could be attributed
largely to the lack of alternative sources of energy and
low-level of income. The study further revealed that age,
educational level, access to credit and farming experience
were significantly  related  to mitigation of deforestation
in the study area.

Recommendations: Based on the findings of the study,
the following recommendations were made; - 

Government should strengthen land right in the
study area. This could be as a result of the fact that
recognition and enforcement of customary and
territorial land right of  indigenous peoples and
forest-dependent  communities should be the basis
of any forest policy. 
Funding to stop deforestation should be invested in
community programmes and infrastructure that
directly provide support to alternatives; rights-based
community-driven forms of forest conversation,
sustainable management and ecosystem restoration
should be encouraged. 

development technologies could lead to more
efficient practices. For instance; creating less harmful
logging practices, adaptive agricultural strategies,
more cohesive resource management or improved
cooking and heating equipments in the study area. 
Formation of cooperative societies should be
encouraged in the study area. This could assist them
in accessing credit facilities and other inputs that
could aid in mitigating the effects of deforestation in
the study area. 
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