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Abstract: Agricultural production/activities in Nigeria depends on rainfall,
which often occurs only at certain times of the year and thus makes
agriculture very susceptible to crop failure, insect infestation which causes
poor returns on agricultural produce for farmers . Adoption of climate change
mitigating strategies is key to coping with variations in weather conditions
and the achievement of increased agricultural production and food security
in Nigeria. This study analyzed the use of climatic adaptive measures among
smallholder farmers in Akwa Ibom State, Nigeria. A multistage sampling
technique was used in selecting 200 respondents in the study area. Primary
data was collected using structured questionnaires and the data was analyzed
using descriptive statistics and a regression model. The results showed that

the most climatic adaptive methods adopted by the farmers were multiple
cropping (90.0%) followed by mulching (62.50%), crop rotation (25.0%),
and cover cropping (22.50%). According to the findings of the research, the
farmers identified multiple cropping as the most suited climatic adaptive
method to the farming system in the study area to avert the uncertainty associated
with agriculture. The regression analysis showed that age, sex, marital status,
household size, educational qualification, access to credit, agriculture extension
contacts, membership of farmers groups/cooperatives, and monthly income
influenced the adoption of the climatic adaptive measures by the smallholder
farmers in the study area. Government and other agricultural stakeholders should
therefore take steps to improve the climate resilience of smallholder farmers by
building their capacity on multiple cropping.
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smallholder farmers who dwell in rural with little or no
access to infrastructure or facilities to combat climate change
or adjust in the event of negative effect of climatic change on
their agricultural activities or production.

Climate change has caused a decline in global
agriculture by about 1-5% in the last decade and as a
result of it, there is the likelihood of a 10-50% decline
in agricultural production by 2050 in most of the
African zones linked to the adverse climate change
under prevailing farming practices (Mashizha, 2019;
Serdeczny et al., 2017). Climate change poses a

Introduction

Climate change and variability due to precipitation,
temperature, and wind very often exposes the agricultural
sector to high risk although there are necessary for agricultural
farming activities and production (Antwi-Agyei et al., 2014).
The high risk associated with the climatic changes and
variability put more pressure on smallholder farmers who
depends on agriculture but are not adequately equipped to
respond to climate shocks which eventually makes them
more vulnerable (Harvey et al., 2014).

Smallholder farmers are the backbone of Nigeria's

agriculture and suppliers of food to the tables of Nigerians.
They mostly depend on rainfall for their agricultural
activities which often affects their production due to irregular
rainfall patterns. Nigeria's agriculture is made up of mostly
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significant threat to smallholder farmers and threatens
to undermine global progress toward poverty
alleviation, food security, and sustainable development
(Vermeulen et al., 2012; Lipper et al., 2014).
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Climate change adaptation is the adjustment in a
system or way of operation to reduce the effect of
climate change. It can also be defined as the mechanism
or technique applied to reduce the effect of climate
change. Climatic adaptation strategies, therefore, are
becoming increasingly important in developing
countries like Africa and Asia as they are the most
affected regions by climate change (Pachauri and
Meyer, 2014; IPCC, 2018).

Following the projected worsening of climatic
conditions, understanding the impacts of climate change on
smallholder farmers and developing appropriate adaptation
strategies are critical so that efforts can be geared towards
assisting smallholder farmers to identify effective adaptation
measures in building strong resilience to climate change. The
findings from this study would help the farmers and
stakeholders to adopt the most common climatic adaptive
measure that is suited to the study area to achieve food
sufficiency. This study, therefore, assessed the climatic
adaptive measures adopted by the farmers and what
influences the adoption of these climatic adaptive measures.

Materials and Methods
Location of the Study

Akwa Ibom State is located in south-south Nigeria with
an elevation of 42.58 m (139.7 feet) above sea level and
having a tropical monsoon climate. The city’s yearly
temperature is 28.47°C (83.25°F) and it is -0.99% lower than
Nigeria’s averages. Akwa Ibom typically receives about
342.56 mm (13.49 inches) of precipitation and has 294.37
rainy days (80.65% of the time) annually.

Sampling Design

The study employed a multi-stage sampling technique in
selecting 200 respondents in the study area. Two Agricultural
Zone, lkot Ekpene and Uyo Agricultural Zone, out of the 6
in the State were randomly selected in the first stage as shown
in Fig. 1. The second stage involved the random selection of
4 farming communities from the list of farming communities
in the selected zone. In the final stage, 50 crop farmers were
randomly selected from the list of crop farmers in each
chosen community. In all, 200 respondents were used
for the study.

Selection of Variables

Based on a review of related literature, the researcher
selected eleven characteristics of the farmer as independent
variables. These included age, sex, marital status, household
size, educational qualification, farming experience, farm
size, access to credit, access to extension services,
membership in a cooperative, and monthly income. The
adoption of climatic adaptive measures was the dependent
variable of the study Umoh et al. (2015).
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Fig. 1: Akwa Ibom state showing the different agricultural zones

Regression Model

R* B, + BX, + S, X, + B X5 + .. By X, +€,LL(LO) (1)
where:

R* = Adoption of climatic adaptive measures
p..pn = Parameter of estimate

X1 = Age

Xo = Sex

Xs = Marital status

Xa = Household size

Xs = Educational qualification

X = Years of farming experience

X7 = Farm size (ha)

Xs = Access to credit

Xq = Access to extension services

X0 = Membership of cooperative

Xu = Monthly income (N) and

e = error term.
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Collection of Data

The study used primary data collected with structured
questionnaires designed to elicit information on the
awareness of climate change, the effects of climate change
on the farmers' farm activities, their coping strategies, etc.

Data Analysis

Using SPSS software, the socio-economic characteristics
and the climactic adaptive measures adopted by the
respondents were analyzed using descriptive statistical tools
such as frequency counts and percentages. On the other hand,
the factors influencing the adoption of climate change
mitigation strategies were analyzed using a regression
model.

Results and Discussion
Socio-Economic Characteristics of the Farmers
Sex

According to Table 1, the study indicated that there were
more male (60.5%) respondents as compared to 39.5%
females in the study area (Table 1). The result was in line
with (Obot et al., 2022a; Olabanji et al., 2021) who also
showed in their study that smallholder farmers had more
male than the female counterpart. This implied that the sex
distribution of the farmers skewed towards male respondents
as a result of the rigor involved in agricultural activities.

Marital Status

Table 2 showed that majority (63.0%) of the respondents
were married, while 19.0, 8.0, 6.0, and 4.0% were single,
widowed, separated, and divorced. The result also
corresponded to Obot et al. (2022b) in Nigeria where
smallholding farming was predominated by married farmers.
The high number of married respondents could increase the
release of family labor, thus making more hands available for
productive activities in the farm.

Age

As revealed in Table 3, majority (40.0%) of respondents
were within the youthful age range of 21-40 years while 28.0,
22.0 and 10% were within the range of 41-60 years, 60 years
and above, and <20 years. This indicated that young people
of economic active age dominated the agricultural activities
in the study area. This finding aligned with the studies of
Obayelu et al. (2014) in Nigeria, and Kom et al. (2020) in
South Africa, which revealed that the socio-economic aspect
of the perception of climate change was influenced by
household age.

Household Size

Table 4 on household size showed that 80.0% of the
respondents had 6-10 persons while 18.0% had less than 5
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persons and 2.0% had between 11-15 persons in their
household. The result corresponded to Obot et al. (2022a)
who found that smallholding farming family size was
between 4-6 persons. This means that the farmers had
relatively large-sized households and this allowed them to
farm since it enabled the farmers to use family labor and
therefore reduced the cost of hiring labor for farm activities.

Farm Income

Table 5 showed that the farm income of the respondents.
Majority of the respondents (51.0%) generated < N-10,
000, 15, 12 and 7% generated N-31, 000-=N 40, 000, N
41, 000—=N=50, 000, N 1, 000—=N=20, 000, and N-21,
00030, 000. The result corresponded to Obot et al.
(2022a) that smallholder farmers' monthly income was
less than N10, 000.

Educational Qualification

Table 6 result also showed that a greater proportion
(57.0%) of the respondents had Primary education, 16.5%
had secondary education, 18.5% had no formal education
and 8% had tertiary education. The result supported
(Obot et al., 2022a; Olabanji et al., 2021) that most of the
smallholder farmers had primary education which indicated
that the farmers were open to learning and understanding the
use of new technologies.

Farming Experience

In Table 7, the majority 53.5% of the respondents had
1-10 years of farming experience, while 17.5.0% of the
respondents had between 21-30 years of experience. Those
that had 11-20, 31-40 and 41-50 years of farming experience
constituted 15.0, 9.0, and 5.0% of the respondents
respectively. The result corresponded to Obot et al. (2022b)
that most smallholder farmers in the study area had farming
experience of between 1 to 10 years. This implied that the
farmers had a long period of farming experience. The
farmers farming experience thus increased their knowledge,
experience, and subsequent adoption of improved
technologies in farm practices.

Farm Size

Table 8 on farm size, the result showed that 57.0%
of the respondents cultivated 1-5 ha of farmland, 28.0%
less than 1, 10.0, 6-10, 2.0 11-15, 16-20 and 1.0%
above 20 ha. The result aligned with Obot et al. (2022)
that smallholder farmers cultivated farmland of
between 1-5 ha.

Adoption of Climatic Adaptive Measures

In Table 9, majority of the respondents 86.0%
employed climatic adaptive measures in their farming
practices while 14% did not employ climatic adaptive
measures in their farming practices.
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Access to Credit

Table 10 showed that the majority of the respondents
(66.0%) had no access to credit while 34.0% had access to
credit facilities. The result aligned with Obot et al. (2022b)
findings that most smallholder farmers do not have access to

institutional credit.

Table 1: Distribution of the farmers according to sex

Category Frequency Percentage
Male 121 60.5
Female 79 39.5
Total 200 100.0

Table 2: Distribution of the farmers according to marital status

Category Frequency Percentage
Single 38 19.0
Married 126 63.0
Widowed 16 8.0
Divorced 8 4.0
Separated 12 6.0
Total 200 100.0

Table 3: Distribution of the farmers according to age

Category Frequency Percentage
1-20 20 10.0
21-40 80 40.0
41-60 56 28.0
61-80 44 22.0
Total 200 100.0

Table 7: Distribution of the farmers according to a farming

experience
Category Frequency Percentage
1-10 107 53.5
11-20 30 15.0
21-30 35 175
31-40 18 9.0
41-50 10 5.0
Total 200 100.0

Table 8: Distribution of the farmers according to farm size

Category Frequency Percentage
<lha 56 28.0
1-5ha 114 57.0
6-10ha 20 10.0
11-15ha 4 2.0
16-20ha 4 2.0
>20ha 2 1.0
Total 200 100.0

Table 9: Distribution of the farmers according to the adoption
of the climatic adaptive measure

Category Frequency Percentage
Yes 172 86.0
No 28 14.0
Total 200 100.0

Table 10: Distribution of the farmers according to access to credit

Category Frequency Percentage
Yes 68 34.0
No 132 66.0
Total 200 100.0

Table 4: Distribution of the farmers according to household size

Category Frequency Percentage
1-5 36 18.0
6-10 160 80.0
11-15 4 2.0
Total 200 100.0

Table 5: Distribution of the farmers according to farm monthly

income
Category Frequency Percentage
1-10, 000 102 51.0
11, 000-20, 000 24 12.0
21, 000-30, 000 14 7.0
31, 000-40, 000 30 15.0
41, 000-50, 000 30 15.0
Total 200 100.0

Table 6: Distribution of the farmers according to educational

qualification
Category Frequency Percentage
Primary 114 57.0
Secondary 33 16.5
Tertiary 16 8.0
No formal education 37 18.5
Total 200 100.0
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Climate Change Mitigation Measures Adopted by
the Farmers

The study revealed a total of 90% of the respondents
adopted multiple cropping, 62.50% adopted mulching,
30.50% adopted the use of improved varieties crops, 22.50%
adopted the planting of cover crops and 15% adopted the
change in the planting date (Table 11). Multiple cropping
which was the most adopted climate adaptive measure by the
respondents was to protect the farmers from the risk
associated with crop failure due to variation in climate
conditions. This corresponded with the findings of (Antwi-
Agyei et al., 2015; Asare-Nuamah and Amungwa, 2020) that
the dominant climate adaptation strategy among smallholder
farmers was crop diversification.

Factors Affecting the Adoption of the Climatic
Adaptive Measures

The socio-economics characteristics that were found to
be statistically significant in influencing the adoption of these
climatic adaptive technologies as shown in Table 12 were.

Age was statistically significant and positive which
showed that the respondents were more readily receptive to
innovations and the result agreed with the findings of (Ojo
and Baiyegunhi, 2018; Ali et al., 2016).
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Gender

The coefficient of gender was significant and positively
related to the adoption of the adaptation techniques.

This implied that the adoption of the adaptation
techniques was more common among the male than the
female respondents in the study area and the result
aligned with Iheke and Agodike (2016).

Table 11: Climate change mitigation measures adopted by the farmers

Adopted mitigation measures Frequency Percentage
Drainage construction/flood barriers 20 10.00
Planting cover crops 45 22.50
Mulching 125 62.50

Crop rotation 50 25.00
Multiple cropping 180 90.00

Use of improved varieties of crops 61 30.50
Change of planting date 30 15.00
Irrigation 10 5.00

Tree planting/afforestation 8 4.00
Planting of grasses 12 6.00
Zero/minimum tillage 5 2.50
Agroforestry 3 1.50
Table 12: Factors affecting the adoption of the climatic adaptive measures

Variables B Std. Error Beta T Sig.
Constant -0.172 0.127 -1.354 0.177
Age 0.208 0.054 0.162 3.855 0.000*
Sex 0.174 0.092 0.064 1.890 0.060*
Marital Status 0.120 0.045 0.080 2.701 0.008*
Household size -0.180 0.068 -0.048 -2.633 0.009*
Years in school 0.062 0.012 0.102 4931 0.000*
Farming experience 0.341 0.072 0.234 4.757 0.000*
Farm size -0.080 0.057 -0.044 -1.401 0.163
Access to credit 0.141 0.051 0.052 2.768 0.006*
Extension contacts 0.271 0.073 0.090 3.695 0.000*
Member Cooperative -0.277 0.040 -0.197 -6.861 0.000*
Monthly Income -0.245 0.065 -0.127 -3.782 0.000*

* Correlation is significant at the 0.05 level (2-tailed)

Marital Status

The coefficient on marital status was positive and
statistically significant which implied that married
respondents were more receptive to the adoption of the
adaptive techniques than others.

Education

The coefficient of the level of education was positively
related to the adoption of the adaptation techniques. This
implied that the higher the educational attainment, the more
tendency the farmers were open to innovations which was in
agreement with Iheke (2010).

Farming Experience

The farming experience was positive and agreed
with lheke and Nwaru (2014); Iheke and Agodike
(2016) The higher the years of experience, the more
tendency of the farmers to adopt new technologies.

Access to Credit

Access to credit was positive and statistically
significant in the choice of adaptation strategies which
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aligned with the findings of Ojo an Baiyegunhi (2018);
Mmbando and Baiyegunhi (2016). Some new technologies
were expensive which required farmers to have access to
credit to purchase it.

Contact with Extension Agents

Frequent contact with extension agents allowed the
farmers to learn about the availability and application
of the new farming techniques. Therefore, the positive
impact of contact with extension agents also helped the
farmers on awareness of the new technologies and
subsequently, the adoption of such technologies which
concurred with Boyaci and Yildiz (2016).

Household  Size, Membership of Farmers

Group/Cooperatives, and Monthly Income

The result in Table 12 also indicated that household
size, membership of farmers' groups/cooperatives, and
monthly income had a negative influence on the
adoption the improved production practices in the
State. Contrary to a priori expectation of other studies,
the negative signs could be because the farmers missed
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information on inputs, and credit that would have
improved their adoption rate due institutional factors.

Conclusion

The finding from the study showed that age, sex,
marital status, household size, educational qualification,
access to credit, agriculture extension contacts, membership
in farmers' groups/cooperatives, and monthly income were
the factors that influenced the farmer's decision on the use of
climate adaptive measures. For the farmers and stakeholders
to achieve food sufficiency in the study area, there was the
need for more emphasis on the use of the most adopted
climate adaptive measure as identified by the study which
was well suited to the farming system in the study area.
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