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Abstract 
Comparing the perception of farmers to climate change and variability in 
Bako Tibe, Ethiopia and Abeokuta, Nigeria is important in promoting sus-
tainable agriculture and in understanding the impact of climate change and 
variability on agriculture in Africa. A total of 153 farmers were interviewed in 
both study areas using well structure questionnaire. The study describes the 
socioeconomic characteristics of farmers using descriptive statistics and the-
reafter the perception of Bako Tibe and Abeokuta farmers to climate change 
and variability was examined using Likert type scale. The binary logistics re-
gression was later used to ascertain the effect of socioeconomic characteristics 
on perception of the farmers in both study areas. The farmers in both study 
areas believed that there have been changes in the amount of rainfall and 
temperature in the past thirty years. The farmers in Bako agreed that there 
have been increased temperature and decreased rainfall, contrary to the far-
mer’s perception in Abeokuta. The binary logistic regression results showed 
that socioeconomic characteristics of farmers in Bako Tibe, have no effect on 
the perception of farmers on climate change and variability. However, in Ab-
eokuta, age, land ownership, and distance to market had an effect on the per-
ception on the farmers on climate change and variability. The adaptation 
strategies to climate change and variability commonly used by Bako Tibe 
farmers was, improved seed (drought resistance) adaptation method, while 
most farmers in Abeokuta used soil moisture conservation adaptation me-
thod. The study recommends that government and Non-Governmental Or-
ganization of both countries should promote more adaptation and mitigation 
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practices to climate change and variability through policy interventions to 
help curb the impact of climate change and variability to agriculture. 
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1. Introduction 

Climate change and variability have adverse effects on economic development, 
and the effects are felt more in the rural economy, where there is high depen-
dency on agriculture as source of livelihood. Climate change can be defined as 
statistically significant variations in climate that persisted for an extended pe-
riod, typically decades or longer [1]. Climate variability on the other hand can be 
defined as natural climate fluctuations, including changes of mean state and va-
rying occurrence of extremes [2]. Climate change and variability has been one of 
the leading global concerns, as it poses threat to man and its environment. One 
of such threats is its effect on agricultural production, which without adequate 
mitigation and adaptation strategies to climate change and variability could lead 
to food insecurity. The effects on agricultural activities are significant in Africa 
due to high dependency on rain-fed agriculture, and also large dependence on 
agricultural practice for livelihoods [3]. Ethiopia and Nigeria had experienced 
the impact of climate change & variability, and there have been extreme climate 
(drought and flooding) in both countries. Also, there is high dependency on 
agriculture in both countries, agriculture production is a key sector in the Gross 
Domestic Product (GDP) of both countries, as it contributes 43% to Gross Do-
mestic Product (GDP), [4], 90% of export earnings and 80% of employment in 
Ethiopia, [5] while in Nigeria, agriculture contributes about 24% to the GDP of 
the economy [6]. Hence, the knowledge of the impact of climate change and va-
riability is important for farmers in both countries, because climate extremes 
have an adverse effect on food production, so the knowledge of the impacts can 
help farmers develop adaptation strategies to curb food insecurity. One of the 
ways to keep a check on the impact of climate change and variability on agricul-
ture production is understanding farmers’ perception to climate change and va-
riability. The perception of farmers to climate change and variability is impor-
tant in mitigation and adaptation processes, because without the farmers per-
ceiving climate change and variability, it will be difficult to plan adequate miti-
gation and adaptation strategies. Adaptation to climate change and variability 
refers to adjustment in natural or human systems in response to actual or ex-
pected climatic stimuli or their effects, which moderates harm or exploits bene-
ficial opportunities [7]. There is a need to know more about how farmers perce-
ive climate and how they respond, in both the short- and long-term, to variable 
climate conditions, including the magnitude and frequency of extreme condi-

 

DOI: 10.4236/ajcc.2018.74038 612 American Journal of Climate Change 
 

https://doi.org/10.4236/ajcc.2018.74038


C. O. Oranu et al. 
 

tions [8]. The knowledge of farmer’s perception to climate change and variability 
is a guide to formulating adaptation policies to help curb the negative impact of 
climate change and variability. 

Previous studies had tried to evaluate farmers’ perception to climate change 
and variability by comparing farmer’s perception with climate data. [9] com-
pared farmers’ perception of climate change and variability with historical cli-
mate data in the Upper East Region of Ghana, and the study showed that 71% of 
respondents perceived an increase in temperature which matches with the cli-
matological evidence. Also, [10] compared farmers’ perceptions in Southwestern 
Nigeria with historical meteorological data, in order to assess the way farmers’ 
observations, mirror the climatic trends. The results show that about 67% of 
farmers who participated had observed recent changes in climate and percep-
tions of rural farmers on climate change and variability are consistent with the 
climatic trend analysis. However, [11] analysed the perception and adaptation to 
climate change in the Nile basin of Ethiopia using Heckman probit model to 
analyse the two-step process of adaptation to climate change, which initially re-
quires farmer’s perception that climate is changing and then responding to 
changes through adaptation. The result showed that majority of the farmers in-
terviewed claimed that they have perceived at least one change in climatic 
attributes, some of the farmers who perceived climate change did not respond by 
taking adaptation measures. The present study tries to compare farmers’ percep-
tion to climate change and variability in Ethiopia and Nigeria, using Bako Tibe, 
Ethiopia and Abeokuta, Nigeria, because study areas have similar farming prac-
tice as maize (Zea mays) is widely grown in both study locations and they both 
have relatively similar climate. The comparative evaluation was done, looking at 
the similarities and differences in farmer’s perception and adaptation to climate 
change and variability in both study areas. The knowledge of farmer’s percep-
tions to climate change and variability as well as their adaptation strategies in 
Bako Tibe and Abeokuta can help ascertain to a large extent, farmers’ perception 
and adaptation strategies to climate change and variability in Africa and will also 
give empirical evidence of climate change and variability in Africa. 

2. Material and Methods 
2.1. Study Area 

The study was conducted in Bako Tibe, Southern, Ethiopia and Abeokuta, South 
western Nigeria. Bako Tibe is located at 9˚08'N and 37˚03'E with a land mass of 
644.69 Km2 and an elevation of 1586 meters, while Abeokuta is located at 
7˚9'39''N 3˚20'54''E, with a land mass of 879 km2 and an elevation of 66 meters 
above sea level. [12] census reported a total population of 123,031 in Bako Tibe, 
while [13], reported a total population of 449,088 in Abeokuta. The long term 
mean annual rainfall for Bako area is 1244 - 1260 mm [14]. About 70% and 80% 
of the mean annual rainfall is received from June to September [15]. Bako Tibe 
sites have a mean maximum temperature of 28˚C and a mean minimum tem-
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perature of 14.8˚C - 15˚C [16] [17], while the long term mean annual rainfall for 
Abeokuta area is 1027 - 1900 mm. About 70% and 80% of the mean annual 
rainfall is received from April to September. Abeokuta has a mean maximum 
temperature of 31˚C and a mean minimum temperature of 25˚C. 

2.2. Sampling and Data Collection 

Data were collected from 153 farmers; 98 farmers in Bako Tibe and 55 farmers in 
Abeokuta. In each study areas a total of 100 questionnaire were distributed, but 
only 98 and 55 were valid in Bako Tibe and Abeokuta respectively. The sample 
size was more in Bako Tibe because the farmers were more readily disposed 
during the data collection, due to the incentive-based approach used for the 
farmers in Bako Tibe, unlike in Abeokuta, where the approach was not applied 
because it is not a common practice. Data were collected from both study areas 
through a multistage sampling procedure in February 2017 to May 2017. At the 
first stage, two sample locations (Bako Tibe and Abeokuta) were purposively se-
lected from Ethiopia and Nigeria based on their agricultural production. Also, 
Bako Tibe has a relatively similar climate to Abeokuta, when compared with 
other states in Nigeria, and most farmers in both study areas were maize far-
mers. In the second stage farmers were randomly selected and interviewed from 
the sample locations using well-structured questionnaire. 

2.3. Data Analysis 

The socioeconomic characteristics (age, gender, marital status, level of educa-
tion, household size, household head, access to credit, benefited from extension 
services, market distance, membership to cooperatives, farming experience, farm 
size, land ownership and training programme attended) was analysed using de-
scriptive statistics. Likert scale type model was used to analyse the perception of 
farmers in both study areas. The farmers were asked if they had observed any 
changes: in the amount of temperature and rainfall in the past thirty years; if 
there had been increase in the amount of temperature and rainfall in the past 
thirty years; decrease in the amount of temperature and rainfall in the past 30 
years; delay in the onset of rainfall in the past 30 years; weather extreme in the 
past 30 years, and any increase in yield in the past 30 years. Thereafter binary lo-
gistic model was used to determine the effect of the socioeconomic characteris-
tics on the farmer’s perception. The dependent variable was a dummy (Perceived 
change = 1. Non-perceived = 0), while the socioeconomic characteristics; age, 
sex, marital status, educational level, House Hold size, Household head, exten-
sion services, market distances, farm experience, member to cooperative society, 
access to credit, ownership of land, farm size, and climate related training pro-
gramme attended, were the independent variables. The logistic regression model 
is specified as: 

( ) ( )1 1e iX
i iP F X α βα β − += + =                     (1) 

where i denotes the ith observation in the sample; Pi is the probability that an 
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individual will make a certain choice given Xi; e is the base of natural logarithms 
and approximately equal to 2.718; Xi is a vector of exogenous; variables α and β 
are parameters of the model, 1 2, , nβ β β  are the coefficients associated with 
each explanatory variables 1 2, , , nX X X . The above function can be rewritten 
as: 

0 1 1 2 2log
1

i
n n

i

P X X X
P

β β β β= + +
−

                 (2) 

where i denote the ith observation in the sample and Pi is the predicted probabil-
ity of farmers’ perception which is coded as a dummy variable with the value of 
1 when a farmer has a good perception of the climate change and 0 otherwise (1 
− Pi). β0 is the intercept term, and β1, β2, and βn are the coefficients associated 
with each explanatory variable X1, X2 and Xn+. 

3. Results and Discussion 

The socioeconomic characteristics of the farmers in the study areas showed that 
87% of farmers in Bako Tibe and 76% in Abeokuta were male (Table A1). The 
average age of the farmers in Bako Tibe was 45 years and 55 years in Abeokuta. 
Also, most of the farmers in both study areas were married, as 82% and 80% of 
farmers in Bako Tibe and Abeokuta were married. In Bako, 50% of the farmer 
did not attain any formal education, 46% attained primary education, 1% at-
tained secondary education, while 3% attained tertiary education. This is con-
trary to the level of education in Abeokuta, where only 2% of the farmer did not 
attain any formal education, 25% attained primary education, 40% attained sec-
ondary education, and 33% attained tertiary education. The results of the level of 
education from both study areas showed that the farmers in Abeokuta were 
more educated than the farmers in Bako. This could be due to the fact that in 
Bako Tibe, people go into farming at a relatively younger age, when compared to 
the average age in Abeokuta (As indicated above the average age of farmers in 
Bako Tibe was 45 years, while that of Abeokuta was 55 years), so they might see 
no need for education, when they can already earn a living from agriculture. Al-
so, [18] estimates the adult literacy rate as 56.9 percent, and that of Ethiopia was 
49% [19], which showed that Nigeria has a more educated population than 
Ethiopia. 

The average household size in both study areas was six (6) ranging from 2 - 
12. The household heads in both study areas were dominated by male, with a 
gender difference of 86% (Male—93%: Female—7%) in Bako Tibe and 52% 
(Male: 76%: Female—26%) in Abeokuta. Though male predominated among the 
farmers in both areas, the gender imbalance was more among Bako Tibe far-
mers. The gender imbalance in both study areas may be as a result of male hav-
ing more access to land and other productive resources than female in Africa. In 
Bako Tibe, 100% of the farmers interviewed lacked access to credit, while 80% of 
the farmers interviewed in Abeokuta had access to credit. This may be as a result 
of some of the farmer’s intervention fund released by the Central Bank of Nigeria, 
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such as Anchor Borrower’s Programme, Agricultural Credit Guarantee Scheme 
Fund (ACGSF), Nigeria Incentive-Based Risk Sharing System for Agricultural 
Lending (NIRSAL) and Commercial Agriculture Credit Scheme (CACS). Also, 
in Bako Tibe, only 5% of the farmers interviewed belonged to a cooperative so-
ciety, unlike in Abeokuta where 76% of the farmers interviewed belonged to a 
cooperative society. Extension services were not very well explored among the 
farmers interviewed in Bako Tibe, as only about 5% of the farmers had benefit-
ted from extension services, while in Abeokuta, 95% of the farmers interviewed 
had benefitted from agriculture extension services. None of the farmers inter-
viewed in Bako agreed to have attended training programme on climate change 
and variability, while 64% of the farmers in Abeokuta have benefited from 
training programme in climate change and variability. The average land size 
used by the farmers in Bako Tibe was 3 hectares, and most of the land was 
owned by the government, while the average land size used by farmers in Abeo-
kuta was 10 hectares, and were mostly owned by the community and individuals. 
Though the land used by the farmers interviewed in Bako Tibe for farming was 
mostly owned by the government, individuals have right to farm on the land. 
The 1975 land reform in Ethiopia was designed to improve agriculture, create 
employment, improve livelihood and increase rural income. It, provided 10 ha of 
land as maximum a family can possess, there is prohibition on transfer-of-use 
right by sale, exchange, succession, mortgage or lease [20]. In Nigeria, the land 
use act in 1978, handed the lands in the urban to governors of state, who has the 
power to revoke land in case of breach of contract, they can grant statutory right 
of occupancy to any person or organization for agricultural purposes, residential 
and other purposes, while the local government, grants customary right of oc-
cupancy to any person or organization for agricultural purposes, residential and 
other purposes with the provision that grants of land for agricultural or grazing 
purposes should not exceed 500 or 5000 hectares respectively, without the con-
sent of the state governor (Land use act 1978). The farmers in Bako had an av-
erage farming experience of 20 years, while the farmers in Abeokuta had a 
farming experience of about 27 years. 

The perception of farmers on climate change and variability were ranked us-
ing weighted mean (x). The mean score of respondents was based on the 5-point 
Likert rating scale with a cutoff point of 3. The mean scores below 3 were ranked 
as within the range of disagree; while those above 3 were ranked as within the 
range of agree. The result from the Likert scale type analysis showed that farmers 
in both study area believed that there have been changes in the amount of rain-
fall and temperature in the past 30 years, especially in irregularity of rainfall and 
weather extremes. The farmers in Bako Tibe agree that there have been in-
creased temperature at an average of 3.6 on the Likert type scale and decreased 
in rainfall at an average of 3.3., which had also affected their agricultural output 
and the revenue. Contrastingly, though the farmers in Abeokuta agreed to in-
crease in temperature at 3.1 on the Likert type scale, most of the farmers in Ab-
eokuta, do not agree that there have been decreases in rainfall at an average of 
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2.2 on the Likert type scale. The farmers in both study areas agreed that there 
have been weather extremes in the past thirty years. Also, the farmers in Abeo-
kuta agreed that there have been delay in the onset of rainfall, while Bako far-
mers disagreed to delay in the onset of rainfall. 

The result of the binary logistic regression for the effect of socioeconomic 
characteristics on the perception of farmers in Bako Tibe showed that there was 
a positive correlation between the perception of farmers and some of the so-
cioeconomic characteristics, such as sex, age, marital status, level of education, 
distance to market and membership to cooperatives. However, there was a nega-
tive correlation between the perception of farmers and Household size, farming 
experience, land ownership and land size. The result also gave an R squared of 
0.33 and none of the socioeconomic characteristics of farmers in Bako Tibe was 
significant, which implies that the socioeconomic characteristics examined do 
not have an effect on the perception of the farmers in Bako Tibe, Ethiopia. The 
logistic regression for Abeokuta farmers was also performed to ascertain the ef-
fect of socioeconomic characteristics on perception of maize farmers on climate 
variability in Abeokuta, Nigeria. The model showed an R squared of 0.66, and 
that marital status, level of education, membership to cooperatives, farming ex-
perience, land ownership and land size had a positive correlation with the de-
pendent variable, while sex, age, household size, distance to market, access to 
credit, and benefit from extension services had a negative correlation. Land 
ownership, age and distance to market were significant at 0.01, 0.07 and 0.02 re-
spectively, which implies that land ownership, age and distance to market had an 
effect on the perception to climate change and variability of the maize farmers in 
Abeokuta. 

Adaptation Strategies for Farmers in Both Study Areas 

The adaptation strategies examined in this study include; diversification, irriga-
tion method, improved seed, altering fertilizer rate, making wider use of tech-
nologies to “harvest” water and conserve soil moisture, use of climate forecasting 
to reduce production risk, modification of grazing practice, shifting to species or 
areas more productive under new climatic conditions, and forest conservation 
(Table A2). The result showed that improved seed, making wider use of tech-
nologies to “harvest” water & conserve soil moisture and modification of grazing 
practice, were the used more in Bako farmers as an adaptation strategy. While, 
altering fertilizer application, diversification and shifting to species or areas 
more productive under new climatic conditions, were used more by maize far-
mers in Abeokuta. 

The farmers in both study areas used diversification method as an adaptation 
strategy, 88.78% and 74.55% of the farmers in Bako Tibe and Abeokuta respec-
tively, used diversification as an adaptation strategy to climate variability and 
change. Also, 63.27% and 3.6% of maize farmers in Bako Tibe and Abeokuta re-
spectively, used irrigation method as an adaptation strategy. Improved seed 
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(Seeds with high water use efficiency and drought tolerant seed) was used by 
92.86% of the farmers in Bako Tibe and 40% of farmers in Abeokuta as an adap-
tation strategy. The maize farmers also practice alteration of fertilizer rate as an 
adaptation strategy as 58.16% and 90.90% of maize farmers in Bako Tibe and 
Abeokuta respectively used alteration of fertilizer rate method. Also, 91.8% in 
Bako Tibe and 100% in Abeokuta used various methods to harvest water and 
practiced soil conservation method. Climate forecasting method was also used 
by 25.51% of maize farmers in Bako Tibe and 1.81% of maize farmers in Abeo-
kuta as an adaptation strategy to reduce production risk. Modification of grazing 
practice was also used by 92.86% of maize farmers in Bako Tibe and 43.6% of 
maize farmers in Abeokuta, as an adaptation strategy. None (0%) of the farmers 
in Bako Tibe and 54.54% in Abeokuta used shifting to resilient species or shift-
ing to more productive areas under new climatic conditions. Lastly, 9.18% and 
1.81% of farmers in Bako Tibe and Abeokuta respectively, used forest conserva-
tion methods as an adaptation strategy to climate variability. 

A further description of the adaptation strategies using pie chart is shown in 
Figure 1, which showed that improved seed, modification of grazing practices 
and making wider use of technologies to “harvest” water & conserve soil mois-
ture were used mostly by the farmers interviewed in Bako Tibe. While in Abeo-
kuta, altering of fertilizer rate and making wider use of technologies to “harvest” 
water & conserve soil moisture were used mostly by the farmers. 
 

 
Figure 1. Adaptation strategies used by farmers in both study areas.  
Source: Field survey, 2017. 
 

The farmers in both study areas used extensively “making wider use of tech-
nologies to ‘harvest’ water & conserve soil moisture” as an adaption strategy. 
This might be due to high dependency on rain by farmers in both study areas 
and less dependency on irrigation. As seen in Figure 1, 62% of the farmers in 
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Bako Tibe used irrigation method as an adaptation strategy to climate change  
and variability, while only 3.6% of the farmers used irrigation method in Abeo-
kuta., this could be as a result of a higher mean annual rainfall in Abeokuta than 
Bako Tibe, so the farmers in Abeokuta are more likely to access rainwater than 
Bako Tibe. 

4. Conclusion 

Most of the farmers in the study areas have perceived climate change and varia-
bility, and have also adopted various adaptation strategies to climate change and 
variability. The binary logistics regression showed that land ownership, age and 
distance to market had an effect on the perception of farmers in Abeokuta, while 
in Bako Tibe, the socioeconomic characteristics of the farmers have no effect on 
their perception. The adaptation strategies used for the study were: diversifica-
tion; irrigation method; improved seed; altering fertilizer rate; making wider use 
of technologies to “harvest” water and conserve soil moisture; forest conserva-
tion; use of climate forecasting to reduce production risk; modification of graz-
ing practice and lastly, shifting to species or areas more productive under new 
climatic conditions. Though a greater percentage of farmers in both study areas 
used water harvest and soil conservation method, improved seed method was 
mostly used the farmers in Bako Tibe, while water harvest & soil conservation 
was mostly used in Abeokuta. The farmers in both study areas used combinations  
of adaptation strategy to curb the effect of climate change and variability on their 
farm output. Climate change and variability can have adverse effect on the qual-
ity and quantity of agriculture products if proper adaptation and mitigation 
strategies are not put in place. This study showed that farmers in both study 
areas have not only perceived climate change and variability, but had also un-
derstood the impact it has on agriculture, and so are taking adaptation strategies. 
Government and Non-Governmental Organization of both countries should also 
promote more adaptation and mitigation practices to climate change and varia-
bility through policy interventions to assist farmers in curbing the impact of 
climate change and variability in agriculture. 
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Appendix 
Table A1. Socioeconomics characteristics of farmers in the study area. 

SOCIOECONOMIC 
CHARACTERISTICS 

UNIT 
BAKO TIBE, ETHIOPIA ABEOKUTA, NIGERIA 

Frequency Percentage Standard Dev. Frequency Percentage Standard Dev. 

MEAN AGE Years 45 - 8.66 56 - 14.4 

GENDER Male 85 87  42 76  

 Female 13 13  13 24  

MARITAL STATUS Single 3 3  10 18  

 Married 80 82  44 80  

 Divorced/separated 4 4  1 2  

 Widow/widower 11 11  0 0  

LEVEL OF EDUCATION No formal education 49 50  1 2  

 Primary 45 46  14 25  

 Secondary 1 1  22 40  

 Tertiary 3 3  18 33  

MEAN HOUSEHOLD 
SIZE 

No. of Persons 6.21 - 2.48 6.1 - 1.9 

HOUSEHOLD HEAD Male 91 93  42 76  

 Female 7 7  13 24  

ACCESS TO CREDIT Have access to credit 0 0  44 80  

 
Does not have access 

to credit 
98 100  11 20  

BENEFITED FROM 
EXTENSION SERVICES 

Have benefitted 5 5  37 67  

 Have not benefitted 93 95  18 33  

MEAN MARKET 
DISTANCE 

Kilometers 6.5 - 2.96 5.2 - 2.1 

MEMBER OF 
COOPERATIVE 

Belongs to cooperative 5 5  42 76  

 
Does not belong to 

cooperative 
93 95  13 24  

MEAN FARMING 
EXPERIENCE 

Years 20.1 - 8.0 26.6 - 15.7 

MEAN FARM SIZE Hectares 2.9 - 1.87 10.4 - 6.7 

OWNERSHIP OF LAND Individual 0 0  48 87  

 Government 98 100  7 13  

 Community 0 0  0 0  

TRAINING 
PROGRAMME ON 

CLIMATE CHANGE 
Attended Training 0 0  20 36  

 
Not Attended  

Training 
98 100  35 64  
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Table A2. Adaptation strategies of maize farmers in the study areas. 

Adaptation Strategies 
 Bako  Abeokuta 

No. of  
Farmers 

% of Farmers 
Total no. of 

farmers 
No. of  

Farmers 
% of Farmers 

Total no. of 
farmers 

Diversification 87 88.78 98 41 74.55 55 

Irrigation method 62 63.27 98 2 3.6 55 

Improved seed 91 92.86 98 22 40.0 55 

Altering fertilizer rate 57 58.16 98 50 90.90 55 

Making wider use of technologies to  
“harvest” water and conserve soil moisture 

90 91.84 98 55 100 55 

Use of climate forecasting to reduce  
production risk 

25 25.51 98 1 1.81 55 

Modification of grazing practice 91 92.86 98 24 43.6 55 

Shifting to species or areas more  
productive under new climatic conditions 

0 0 98 30 54.54 55 

Forest conservation 9 9.18 98 1 1.81 55 

Source: Field survey, 2017. 

 
Perception of the maize farmers in both study areas. 

Farmers Perception 
Bako, Ethiopia Abeokuta, Nigeria 

Mean Standard Dev. Mean Standard Dev. 

1) 
There have been changes in the amount 
of temperature in the past 30 years 

3.8 1.0 3.9 0.3 

2) 
There have been changes in the amount 
of rainfall in the past 30 years 

3.9 1.1 3.9 0.3 

3) 
There have been increase in the amount 
of rainfall in the past thirty years 

1.7 0.9 2.7 1.0 

4) 
There have been increase in the amount 
of temperature in the last 30 years 

3.6 1.2 3.1 0.6 

5) 
There have been decrease in the amount 
of rainfall in the past 30 years 

3.3 1.2 2.2 1.3 

6) 
There have been decrease in the amount 
of temperature in the past 30 years 

1.6 1.2 1.0 0.9 

7) 
There have been delay in the onset of 
rainfall in the past 30 years 

1.5 1.1 3.5 0.7 

8) 
There have been weather extreme in the 
past 30 years 

4.0 1.0 3.4 0.7 

 
Binary logistic regression model Summary Bako. 

Step −2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 18.023a 0.090 0.330 
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Binary logistic regression variables for Bako. 

Independent variables B S.E. df Sig. Exp(B) 

 

Sex +8.447 5.767 1 0.143 4660.053 

Age +0.204 0.146 1 0.163 1.226 

Marital status +2.030 1.666 1 0.223 7.611 

Level of education +1.589 1.748 1 0.363 4.900 

Household size −0.360 0.400 1 0.369 0.698 

Distance to market +0.646 0.639 1 0.312 1.907 

Membership to cooperative +13.987 16,595.725 1 0.999 1,187,567.438 

Farming experience −0.202 0.199 1 0.310 0.817 

Land ownership −3.847 5.073 1 0.448 0.021 

Land size −0.603 0.489 1 0.218 0.547 

Constant −8.504 9.136 1 0.352 0.000 

Source: Field survey, 2017. 

 
Binary logistic regression model Summary for Abeokuta. 

Step −2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 35.448a 0.493 0.669 

 
Binary logistic variables for Abeokuta. 

Independent variables B S.E. df Sig. Exp(B) 

Sex −2.236 1.475 1 0.129 0.107 

Age −0.137 0.076 1 *0.072 0.872 

Marital status 5.764 3.572 1 0.107 318.745 

Level of education 0.019 0.117 1 0.874 1.019 

House hold size −0.415 0.394 1 0.292 0.661 

Distance to market −0.783 0.328 1 *0.017 0.457 

Access to credit −25.033 23,813.346 1 0.999 0.000 

Benefited from ext. service −0.290 1.136 1 0.798 0.748 

Membership to cooperatives 19.513 23,813.346 1 0.999 297,993,644.958 

Farming experience 0.094 0.067 1 0.159 1.099 

Land ownership 4.657 1.663 1 *0.005 105.348 

Land size 0.011 0.092 1 0.907 1.011 

Constant 4.974 4.128 1 0.228 144.675 

Source: Field survey, 2017. 
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