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Abstract 

The study assessed the socioeconomic factors that predict the measures adopted by arable 

farmers in climate adaptation and mitigation. Specifically, the study examined the 

socioeconomic characteristics of the farmers; identified the mitigation and adaptation 

measures to climate change by these farmers as well as assessed the socioeconomic 

determinant of climate change adaptation and mitigation.  Five hundred and sixty (560) 

arable farmers were randomly sampled from three States of the Southeast Nigeria. Data were 

collected with the aid of copies of questionnaire that were validated. Data collected were 

analyzed using frequency, percentage and multi nominal logistic regression analysis at a 

0.05 level of significance. The study found that farmers’ mean age is 51.32 years, with an 

average of about 20years of farming on about 2ha of land on the average. The mean annual 

income of the arable farmers was N739, 433.48 and most of the arable crop farmers had 

functional education level. The major mitigation measures used by arable crop farmers were 

crop rotation (89.7%), avoidance of bush burning (87.5%) and planting cover crops (86.8%). 

Almost all (94.06%) were planting early maturing crops as adaptation measures. The study 

also showed that there was a significant relationship between the farmers’ socioeconomic 

characteristics and the number of climate change adaptation and mitigation measures 

utilized among the farmers in the South eastern Nigeria (P<0.05). The study recommends 

that farmers should be encouraged to learn to read and write as it would enhance adaptation 

and mitigation.  
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Introduction 

Climate variability mitigation could be seen as those actions that are intended to 

diminish the degree of our contribution to typical weather change and the actions employed 

to dwindle the greatness of radioactive forcing as to diminish the potential effect of global 

warming. Some of the mitigation measures that can be taken to avoid the increase of pollutant 

emissions: Practice energy efficiency, increase the use of renewable energy such as solar, 

efficient means of transport, implementation: electric public transport, bicycle, shared cars 

(UNESCO, 2019). Climate mitigation measures are those actions that are taken to reduce and 

rein in greenhouse gas emissions.  Mitigation measures practiced by farmers to reduce the 

cause of climate change include agronomy such as use of cover crops, improve crop or fallow 

rotation, crop varieties and use of legumes; nutrient management such as use of organic 

fertilizers like bio fuels made of animal and plant manure, efficient use of nitrogen fertilizers; 

tillage and residue management such as use of crop residues, minimum tillage of the land; 

water management such as irrigation facilities, bunds, terrace or contour farming, water 

harvesting; agroforestry such as planting trees as barriers, for example eucalyptus and 

populous, trees in the field (Aryal, Rahut, Sapkota, Khurana,  Khatri-Chhetri, 2019). 

Mitigation attends to the causes of climate change. Examples include using fossil fuel in a 

more efficient way for industrial processes or electricity generation, changing to renewable 

energy (solar energy or wind power), recuperating the padding of building and expanding 

forest and other sinks to eliminate superior amount of carbon dioxide from the environment.  

  Climate adaptation is a modification in ecological, social, and economic systems, 

through changes in processes, structures and practices, in order to decrease the susceptibility 

of communities, regions, and activities to climatic change, variability, and extremes. 

Adaptation measures are based on reducing vulnerability to the effects of climate change. 

Adaptation addresses its impacts of climate change.  In terms of adaptation measures, there 

are several actions that help reducing vulnerability to the consequences of climate change: 

More secure facility locations and infrastructures, landscape restoration and reforestation, 

flexible and diverse cultivation to be prepared for natural catastrophes, using nature to build 

resilience to conservation of natural ecosystem (biodiversity and water), preventive and 

precautionary measures such as evacuation plans, health issues, etc. (UNESCO, 2019). 

Adaptation measures imbibed specifically by farmers to cut against the impacts of climate 

change include varying land size, mixed cropping, sales of crops, varying the planting and 

harvesting dates; soil conservation techniques; mulching, livestock rearing; mono-cropping 

and no adaptation (Baiyegunhi, 2018). It is also action that people, countries and societies 

take to amend to weather change that has occurred. Climate adaptation strategies could have 

environmental benefits for some countries when managed carefully.  

Mitigation and Adaptation strategies remain the most popular options to manage the 

impacts of climate change on agriculture in the world today. However, while adaptation or 

mitigation action alone cannot prevent significantly the effect of climate change, both taken 

together can considerably reduce the risk. Farmers all over the country have been exposed to 

various adaptation strategies to climate change. The adaptation options however focus too 

closely on technical skills and technologies and fail to address critical social factors such as 

culture, beliefs and values that influence the adoption and effective implementation of new 

adaptation technologies, skills and capacity. This is essential so as to diminish the rate and 

degree of climate change variability effect, while adaptation is indispensable to diminish the 

damages from climate change that cannot be avoided. Socio-economic factors which tend to 

determine the adaptation and mitigation measures utilized by farmers include gender, age, 
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marital status, level of education, household size, major occupation, farm size, type of 

farming, major aim of production etc (Ifeanyi-obi, Asiabaka, and Adesope, 2014). Because 

mitigation and adaptation strategies are human dependent, it becomes important to ascertain 

if the farmers’ socioeconomic characteristics play any major role in the various types of 

mitigation and adaptation strategies adopted. This becomes important because factors like 

land ownership and age grade are critical factors among the people of the Southeastern 

Nigeria, and these factors are critical in agricultural practices.     

 

Materials and methods 

Description of study area  

 The study was carried out in southeast Nigeria which comprised of six geopolitical 

zones namely North East, North West, North Central, South East, South West, and south 

south zones.  The states in south east Nigeria are: Abia, Anambra, Ebonyi Enugu and Imo. 

The zone is located between latitudes 04
0
 30’N and 07

0
 30’N and longitudes 06

0
 45’E and 

08
0
45’E (Igbokwe et al. 2008 in Asadu, 2012). It covers an area of 29,908 square kilometers 

with a population of about 16,381,729 (National Population Commission, 2006). It is 

bounded on the North by Kogi and Benue States; to the east by Cross River; to the west by 

Delta and parts of Kogi state; and to the south by Rivers and Akwa-Ibom States (Aniedu, 

2006). 

 The Southeast lies largely within the rainforest belt of Nigeria and is characterised by 

high temperatures and humidity with substantial amount of rainfall during the rainy season 

(Nwagbara and Ibe, 2015). The climate of the zone is generally described as tropical 

rainforest with two main identifiable seasons - the rainy season (April-October), and the dry 

season, (November to March). The average rainfall amounts to about 1730mm. It is primarily 

an agricultural zone. The commonest crops grown in the zone include cassava, yam cocoyam, 

maize, rice, vegetables, plantain, banana, pepper and oil palm while the major livestock 

reared are poultry, goat and sheep. The soil of the region is largely sandy, loose and porous. 

The region experiences flooding and innumerable number of gully erosion on farmland 

(Agwu and Okhimamhe; 2009). 

Primary data were collected and used for the study. Three (3) states were randomly 

selected out of the five states that compose south-east Nigeria for purpose of comparing and 

examining socioeconomic factors that determine the number of adaptive and mitigation 

strategies adopted. These were Anambra, Ebonyi and Enugu states. Fifty (50) percent of the 

States in Southeast zone corresponding to three (3) states were randomly selected (Obiora, 

2013). These were Anambra, Ebonyi and Enugu States. Similarly, according to Asadu 2011, 

fifty (50) percent of zones in each of the selected states were randomly selected. This gave 

two (2) zones each for Anambra (Awka and Anambra zones) and Ebonyi (Ebonyi North and 

Ebonyi Central zones) and three zones from Enugu (Udi, Nsukka and Enugu-Ezike zones). 

 From each selected zone, fifty percent (50%) of the blocks were randomly selected, 

giving a total number of 14 blocks. From each selected block 25% of the circles were 

randomly selected giving a total of twenty-eight (28) circles. Proportionate sampling 

techniques was used to select twenty-five (25%) of the farmers from each of the circles, 

giving a sample size of five hundred and sixty (560) arable crop farmers. This was made up 

of Two hundred (200), Two hundred (200) and one hundred and sixty (160) arable farmers 

from Enugu, Anambra and Ebonyi States respectively. 
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Data collected were presented using frequency, percentages and modal class which further 

analysis was by using the multi nominal regression equation is stated thus: 

Y = f(x1,  x2 , x3, x4 , x5 , x6 , x7, x8, x9, x10, x11+e )…… n 

Explicit form: 

Y = b0 + b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + b6x6 + b7x7 + b8x8+b9x9 + b10x10 + b11x11 + e 

Where; 

Y = Number of climate mitigation and adaptation measures used 

b0 = Coefficient of the model. 

b1- b11 = Coefficient of the various socio-economic 

X1 = Age (years) 

X2 = Marital status (married = 1, otherwise = 0) 

X3 = Sex (male =1, female = 0) 

X4 = Educational level (number of years spent in school) 

X5 = Membership of religion / social organizations (1 if a member, 0 if otherwise) 

X6 = Secondary occupation (if any = 1, otherwise = 0) 

X7 = Farm experience (in years) 

X8 = Source of climate information (if from extension agent = 1, others = 0) 

X9 = Annual Income (Naira) 

X10 = Farm Size (in hectares) 

X11 = House hold Size (persons) 

e = Error term 

 

Results and Discussion 

Climate variability Mitigation measures used by Arable Crop Famers 

Table 1 shows the major mitigation measures used by arable crop farmers. These include 

crop rotation (89.7%), avoidance of bush burning (87.5%), planting cover crops (86.8%), and 

planting of trees (86.3%), use of organic manure (84.7%) and avoidance of tree felling 

/deforestation (81.6%). Other mitigation measures were participation in climate variability 

training programmes (60.3%), avoidance of the use of machines that release carbon (60.1%) 

and migration/relocation (29.4%). Migration /relocation was poorly used because of scarcity 

and high cost of land. Farmers in the study area adopted a good number of measures for 

mitigating effect of climate variability. This was to avoid the concentration of human-

produced greenhouse gases (GHG) in the atmosphere, to reduce the intensity of solar 

radiation, to control erosion and to rejuvenate the land. The sequence of crop rotation 

presented by the farmers shows that shallow rooted crop (maize) was followed or sometimes 

inter-planted with deep rooted crops (yam and cassava) on the farmers' plot. 
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Table 1: Percentage Response of arable farmers to Climate variability mitigation 

Measure 

Mitigation Measures Frequency (%)   

Planting of trees 478 (86.3) 

Use of organic manures 469 (84.7) 

Planting of cover crops 481 (86.8) 

Avoidance of bush burning 485 (87.5) 

Use of crop rotation 497 (89.7) 

Avoidance of deforestation/ tree falling 452 (81.6) 

Avoidance of the use of machines that release carbon 333 (60.1) 

Participation in climate change training programmes 334 (60.3) 

Migration/Relocation 163 (29.4) 

 

Climate variability Adaptation measures used by arable crop farmers 

Table 2 shows that the major adaptation measures used by arable farmers were 

planting early maturing crops (94.06%), changing planting dates (91.0%), early harvesting 

(85.2%), farm rotation/shifting cultivation (82.3%), planting of pest and disease resistant crop 

(80.7%), mulching to reduce water loss (77.6%), proper seed conservation (75.5%), planting 

of drought and heat resistant crop varieties (73.2%), and increasing number of weeding 

(72.2%). Others adaptation measures agreed by the farmers include diversification in arable 

crops production (69.1%), conserving the soil moisture through appropriate tillage operation 

(65.9%), use of water channels as water drain system (57.9%), diversification of income 

generating activities (56.5%) and minimum tillage (54.7%). Irrigation (42.4%) was not used 

by majority of the arable farmers. 

This implied that the arable farmers use quite large number of climate variability 

adaptation measures. Most farmers did not adopt irrigation as climate variability adaptation 

measure due to inadequate access of Irrigation and owing to costs. This corroborates the 

finding of Attamah (2012) on the constraint to adaptation measures used by farmers where 

cost and inadequate access to irrigation were found to be the major constraint to the use of 

irrigation by arable crop farmers. 
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Table 2: Percentage response of arable farmers to Climate variability adaptation 

measures 

Adaptive measures  Frequency (%) 

Changing planting date 504 (91.0) 

Mulching to reduce water loss 430 (77.6) 

Planting of early maturing crops 521 (94.0) 

Increasing number of weeding 400 (72.2) 

Early/ harvesting 472 (85.2) 

Irrigation 235 (42.4) 

Diversification in crops production 383 (69.1) 

minimum tillage 303 (54.7) 

Diversification of income generating activities 313 (56.5) 

Proper seed conservation 418 (75.5) 

Farm rotation/ Shifting cultivation 456 (82.3) 

Use of water channels as water drain system 321 (57.9) 

Planting of pest and disease resistant crops 447 (80.7) 

Planting of drought and heat resistance crops varieties 409 (73.8) 

Conserving the soil moisture through appropriate tillage 

operation 

365 (65.9) 

 

 

 

Socio-economic determinants of Climate Adaptation and Mitigation measures utilized 

by arable farmers 

 

In Table 3, the multinomial logistic regression model of the influence of socioeconomic 

characteristics on the number of climate change adaptation and mitigation measures utilized 

in south east Nigeria showed that there was a significant relationship between the farmers’ 

socio-economic characteristics and the number of climate change adaptation and mitigation 

measures utilized among the farmers in the South eastern Nigeria. Socioeconomic 

characteristics of respondents that affect their use of adaptation and mitigation measures 

included age, farming experience, educational qualification, annual income and size of farm. 

Thus the null hypothesis was rejected. The mean age of the respondents was 51.32 years. 

This implied that majority of them were middle aged and so within their active years since 

the general retirement age is 60 years and above. These farmers are expected to be able to 

carry out proper adaptation and mitigation measures to ameliorate the effect of climate 

variability. This result is similar to the finding of Ovwigho (2014) who found that the average 

age of Fadama III participants in Delta State was 50 .6 years.  

It was shown that 28.5% of the respondents had first School Leaving certificate as 

their highest education qualification. This was followed by West African Senior Certificate 

(27.3%), Ordinary National Diploma/National Certificate in Education (13.2%),   Bachelor of 

Science degree/Higher National Diploma (12.2%) and 12.2% had no formal education. The 

remaining 0.5% of the arable farmers had M.Sc. as their highest educational qualification. 

This meant that most of the arable crop farmers had functional education level. 

 The result showed that 24.7% of the respondents had no response. While 20.4%, 

16.2%, 14.8% and 14.4% of the arable farmers earned between N250,001 – N450,000,  
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N450,001 – N650,000, N50,001 – N250,000 and N650,001 – N850,000, respectively. The 

result further showed that 8.2% of the respondents earned above N850, 000 annually, and 

1.3% earned N50, 000 and less annually. The mean annual income of the arable farmers was 

N739, 433.48. This is high compared to the findings of Ike (2012), Faden and Nweze (2012). 

They found that the Fadama III beneficiaries earned between N151,000.00 and N200,000.00. 

This implies that these farmers would be able to afford technologies for reducing the 

hazardous effect of Climate variability. 

The results showed that the distribution of the arable crop famers according to 

farming experience were 11 - 20 years  (39.1%),  21-30 years( 29.8%), less than 11 years 

(17.4%) and 31 years and above(13.7%). The average year of farming experience was about 

20 years. This implied that these farmers have sufficient experience in farming that could 

enable them respond to climate variability issues as well as adaptation and mitigation 

measures. This corroborates the findings of Obiora (2013) who found a mean experience of 

19.1 years. This indicated a long period of time to have been familiar with climate variability, 

adaptation and mitigation measure. Adebiyi (2008) found that longer farming experiences 

could influence farmer’s willingness to learn and adopt new agricultural practices.  

It was found that 50% of the respondents cultivated 2 hectares of farm land, (32.5% ) 

less than 1 hectare, (4.5%) 5-7 hectares whereas (0.7%) cultivated above 7 hectares.  (12.3%) 

had no response. The mean farm size was 2 hectares. This indicates that the farmers were 

small holder farmers. This could be due to the problem of land availability in the southeastern 

part of Nigeria. This finding agrees with Miguel (2010) that majority of the farmers in Africa 

are small-holder farmers. 

 

Table 3 shows that there was a significant relationship between the number of climate 

variability adaptation and mitigation measures used by arable crop farmers and the following 

socioeconomic characteristics of age (P= 0.007), experience in farming (P= 0.000), annual 

income (P= 0.050), farm size (0.000) and education level (0.006). The model fitting result 

also indicated significance fitting (P = 0.000). Goodness of fit of regression model was 

significant since the deviance and Pearson were 1.00 and 1.00, respectively (P>0.05).  The 

deviance result (1.00) indicated same model fitness with the Pearson (1.000) but not greater, 

given that deviance should be more important in model fitness consideration as reported by 

Menard (2002), that the deviance test is preferred over Pearson test, indicates that the model 

was well fitted.  

Implication for Agricultural Extension: The more a farmer is educated the more likelihood 

that he would adopt climate mitigation and adaptation measures. Age of farmers and the 

farming experience would increase the rate of adoption of Climate mitigation and adaptation 

measures. Increase in farm size and annual income would also increase the number of 

mitigation and adaptation measures used by farmers thereby, reducing the effect of Climate 

variability. 

The role of extension worker in training and disseminating information to farmers will 

be carried on with ease as they are dealing with educated and experienced farmers that can as 

well adopt the mitigation and adaptation measures without having financial constraint. 
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Table 3: The influence of socioeconomic characteristics on the number of climate 

variability adaptation and mitigation measures 

 Independent Variables  Prob. 

 Age 0.007** 

Marital status 0.532 

Sex 0.709 

Membership of any social religious organization 0.231 

Experience in farming  0.000** 

Extension Agent as sources of information  0.081 

Annual Income 0.050* 

Farm size 0.000** 

Household Size 0.221 

Educational level 0.006** 

Model fitting Results   

Significant Values  0.000 

Goodness of  Fit  

Pearson Sig. 1.000 

Deviance Sig. 1.000 

Pseudo R-square   

Nagelkerke 0.546 

Cox and Snell  0.544 

McFadden 0.140 

*Significant at 0.05 

**Significant at 0.01 

Conclusion and Recommendation  

The study found that there was high adoption of several important mitigation and adaptation 

measures by farmers in Southeast and these farmers’ adoption were as a result of the their 

socioeconomic characteristics. As such it is safe to conclude that these socioeconomic factors 

are key factors influencing the use of these adaptation and mitigation measures. Therefore, 

this study recommends that arable crop farmers should be encouraged to learn to read and 

write as this enhances the usage of these measures. Also, things that could enhance or 

increase farm sizes should be encouraged as these both enhance capacity to adapt as well as 

income which are key factors in adaptation and mitigation measures adoption.  
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