
 

 

African Journal of 

Agricultural and Resource Economics 
Volume 18, Number 1 (2023), pp 1–13 

  

 

Determinants of arable crop farmers’ decisions to adapt to climate 

change risks in Nigeria  
 

 

 
Anthony Ojonimi Onoja  

Department of Agriculture and Animal Health, College of Agriculture and Environmental Sciences, University of South 

Africa, Johannesburg Campus, South Africa. E-mail: anthony.onoja@uniport.edu.ng 

 

Received: February 2023 

Accepted: April 2023 

  

DOI: https://doi.org/10.53936/afjare.2023.18(1).1 

 

Abstract 

 

This study ascertained the influence of farmers’ perceptions of climate change effects and their 

household characteristics on the choice of adaptation technologies they adopt. The survey relied 

mainly on institutional and primary data for its analysis. Primary data was obtained from arable 

crop farmers using a set of structured questionnaires administered in a multi-stage, stratified random 

sampling manner. Sixty (60) farmers were selected from randomly selected states for the five 

agroclimatic zones in Nigeria, giving a total sample size of 300 farmers. The collected data was 

analysed using Heckman’s probit selectivity model. It was found that extension contact, gender of the 

head of household, temperature and rainfall levels determined the decision to adapt to climate 

change. The respective Z estimates of these aspects were 5.75 (p < 0.01), 5.30 (p < 0.01), 2.32 (p < 

0.01) and -9.50 (p < 0.01). However, the farmers’ perceptions of climate change effects were 

determined by education and agricultural extension access. The Z values for these were 5.42 (p < 

0.01) and 2.86 (p < 0.01) respectively. The researcher recommends urgent measures to help farmers 

adapt to climate change, such as the establishment of weather stations and building the capacities of 

farmers, especially women. 

 

Key words: climate change adaptation, Heckman selectivity model, sustainable agricultural 

intensification, climate smart agricultural practices, conservation practices 

 

1. Introduction  

 

1.1 Background  

 

Nigeria is ranked ninth on the list of the top 10 countries globally worst hit by food crises, with over 

five million people affected in the country, representing 5% of the global total in 2019 (Global 

Network Against Food Crises [GNAFC] 2020). The food crisis is largely driven by weather extremes 

(climate change), conflict/insecurity and economic shocks (Food and Agriculture Organization 

[FAO] 2020). The crisis is expected to worsen following the Covid-19 pandemic if urgent action is 

not taken to build vulnerable farmers’ resilience against its shock. Climate change implies variation 

in climate over time, either as a result of anthropogenic sources or due to human activities (McCarthy 

et al. 2001). Climate change indicated in the form of higher temperatures, reduced rainfall and 
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increased rainfall variability reduces crop yields and threatens food security in low-income economies 

(FAO 2007). The specific effects of climate change risks on agriculture and natural resources include 

crop failures as a result of high temperature and low rainfall; and increased land degradation (erosion, 

desertification, leaching, flooding, poor siltation) (Margulis et al. 2009, 2010; World Bank 2010). 

The effects also include alteration of vegetation structure from thick forest to thin forest and shrubs; 
greater incidence of alien diseases and pests as a result of changes in temperature and humidity; 

persistent loss of valuable non-timber forest products; and drying out of aquatic resources, especially 

some rivers, thus deepening the challenge of household access to clean water. 

 

Pachauri et al. (2014) warned that, if the necessary adaptation strategies are not put in place, African 

countries might experience a reduction in farm yields of between 10% and 25%, a situation that can 

become more prevalent by 2050. They note that Africa faces very challenging climatic conditions, a 

population that is increasing relatively fast, and a continuing loss of soil fertility. Incidents of 

pervasive droughts and the adoption of an unsustainable level of natural resource exploitation have 

aggravated deforestation and soil exposure to harsh weather (especially rainfall and wind). Recent 

studies confirmed Africa’s status as one of the continents that are most vulnerable to climate 

variability and change, but it unfortunately has a very low adaptive capacity (Dunford et al. 2015). 

Dunford et al. (2015) state that the high dependence of Sub-Sahara African economies and farmers 

on rain-fed agriculture, the high rate of poverty, increasing food insecurity and the constrained 

development of institutional and infrastructural capacities make coping with natural climate 

variability a perennial challenge (Derresa et al. 2005; Pender et al. 2009). Chen et al. (2018) noted 

that smallholder farming systems remain vulnerable to a myriad challenges, ranging from population 

growth, rapidly increasing urbanisation, income inequalities, land degradation, decreasing farm size 

and productivity, all of which are exacerbated by uncertainty regarding climatic change patterns. 

Therefore, an understanding of the determinants of smallholder farming practices that are aimed at 

adapting to climate change risks would remain crucial. This is because such knowledge can inform 

policy design and the implementation of successful interventions, including climate change 

adaptation programmes, which is the thrust of this study. Some adaptations to current climate 

variability have been taking place; however, this may be insufficient for future changes in climate 

(Parry et al. 2007). Therefore, efforts to explore diverse adaptation technologies or strategies will 

continue to appeal to policy makers.  

 

Reports from Nigeria indicate deviations of mean yearly temperature from its previous patterns 

(Uwejamomere & Nigerian Environmental Study/Action Team 2003; Odjugo 2010), contributing to 

the assertion that global warming and climate change is real. Within 108 years, according to these 

reports, temperatures have increased by 1.2°C in the coastal cities of the Niger Delta and 2°C in the 

northern extreme of Nigeria. A mean increase in air temperature of 1.7°C has been observed in 

Nigeria over the past 107 years. As shows by the records, the trends in Nigerian climate change 

indicate that, just as in some other parts of the world, Nigeria currently is under the spell of climate 

change, and this is in agreement with the IPCC (Parry et al. 2007).  

 

Adaptation to climate change has been recognised as a viable “opportunity [that is] available for both 

farmers and the agencies and professionals working with them for raising farmers’ yields and incomes 

in ways that are environmentally benign” (Abraham et al. 2014). The terms of the Comprehensive 

Africa Agriculture Development Programme (CAADP) of the New Partnership for Africa’s 

Development (NEPAD) recommend that African governments must devote 10% of their national 

expenditure to agriculture “in order to support water management, intensify irrigation, reduce the 

continent’s dependence on rain-fed agriculture and increase resilience to climate change” (Shimeles 

et al. 2018: 3). 
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It has been noted that only a few studies have explored farm-level adaptation methods in the rainforest 

zones of Africa. Some of these are Deressa (2007), Nhemachena and Hassan (2007), Deressa et al. 

(2008), Nwajiuba et al. (2008), Yesuf et al. (2008), Gbetibouo (2009) and Onyeneke and Nwajiuba 

(2010). In Nigeria, Enete and Amusa (2010) reviewed the existing literature on the challenges of 

agricultural adaptation to climate change in Nigeria. The aforementioned left room for more empirical 
methods of studying climate change adaptation. Even recent studies by Oluwole and Shuaib (2016) 

and Henri-Ukoha and Adesope (2020) did not capture the peculiar behavioural aspects of the climate 

change adaptation process. The current study has therefore attempted to fill this knowledge gap.  

 

More recent studies are now recognising the relevance of behavioural change, especially in the 

climate change adaptation process. For instance, some scholars agree that cognitive and affective 

factors, in combination with social and cultural factors, are found to either motivate or inhibit 

adaptation behaviour in humans (Van Valkengoed & Steg 2019; Walawalkar et al. 2023). Thus, for 

adaptation to be deemed effective, it will depend heavily on the extent to which the people faced with 

climate change consider the risk of climate change clearly, consider climate change as serious and 

also agree that they perceive or think that they are capable of taking effective adaptation action. Thus, 

it is necessary to understand behavioural changes and community perceptions in order to support the 

effective implementation of climate change plans (Van Valkengoed & Steg 2019; Walawalkar et al. 

2023). 

 

Against the foregoing backdrop, this study was designed to ascertain the influence of climate change 

and other determinants on crop farmers’ choices of adaptive technologies to cope.  

 

The following null hypothesis was formulated to guide the attainment of the study’s objective:  

 

H0: The choice of adaptation technology adopted by the farmers who perceive climate change effects 

is not influenced by the farmers’ agroecological or climatic conditions. 

 

1.2 Socioeconomic factors influencing choice of adaptive strategies used in adapting to the 

negative effects of climate change 

 

According to the IPCC (Houghton et al. 2001), adaptation is defined as an adjustment in natural or 

human systems while responding to real or anticipated climatic effects that moderates risks or harms, 

or exploits beneficial opportunities. There are different forms of adaptation. These include 

anticipatory and reactive adaptation. Other categories include private or public adaptation and, lastly, 

autonomous or planned adaptation (Houghton et al. 2001; McCarthy et al. 2001). Some of the 

adaptation measures to climate change identified by Kaliba and Rabele (2009) included irrigation, 

mulching, crop rotation, terracing, contour planting, intercropping, cropping along flood plains, 

bonding, changing timing of planting, planting early maturing crop varieties, etc. Adaptive capacity 

refers to the extent to which a system is able to adjust to climate change effects (whether climate 

variability or climate extremes), and its ability to limit potential damages to exploit any opportunity, 

or rather to cope with consequences (Houghton et al. 2001; McCarthy et al. 2001).  

 

Kaliba and Rabele (2009) found that the most common measure adopted by farmers is crop rotation 

(24% of respondents), fallowing (16%), waterway construction (15%), crop cover (13%) and contour 

cropping (12%). However, as a way of dealing with the consequences of climate change, all the 

farmers implemented at least one soil conservation measure on their crop farms to cope with climate 

change. In a study conducted in Southeast Nigeria, Onyeneke and Nwajiuba (2010) found that 

diversification of crops planted, soil conservation measures, changing planting dates, planting of 

trees, irrigation and the harvesting of rainwater were the most frequently adopted types of adaptation 
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techniques applied by the farmers to cope with the harsh effects of climate change. They also noted 

that 40% of the farmers admitted to not adopting any adaptation practices at all.  

 

Despite the availability of several choices of adaptation by farmers, their ability to adopt unfortunately 

still faces major constraints. For instance, a relatively recent World Bank (2007) report noted that 
poverty in Nigeria has continued to increase unabated. In this report, the World Bank (2007) notes 

that, in Nigeria, the share of individuals in the population facing extreme poverty (an income of US$1 

per day) rose from 59% to 71% from 1993 to 2003. On the other hand, the proportion of individuals 

subsisting under conditions of moderate poverty (an income of US$2 per day) surged from 85% to 

92% in the same period. Enete and Amusa (2010) postulate that, apart from poverty, the HIV 

pandemic as well as the brain drain have increased the vulnerability of farmers to climate change. 

Deressa et al. (2008) observed that most of the problems encountered by farmers in their adaptation 

to climate change were associated with poverty. This may be linked to the fact that poverty and hunger 

would naturally drive farmers to shift their low farm income towards a demand for the basic 

necessities of life, especially food and medical care, rather than spending their income on climate 

change adaptation practices. Enete and Achike (2008) note that urban farmers with poor access to 

capital fail to adopt more efficient farm inputs, and neither do they apply the recommended quantities. 

On the whole, they avoided innovative farming practices due to problem of poverty. 

 

According to Madison (2006) and Onoja et al. (2019), some factors that influence climate change 

adaptation strategies, such as the age and gender of the population of farmers, are completely beyond 

the control of policy makers. Other factors, such as infrastructure, security of tenure, HIV infection 

rates, literacy and education, are much more global and related to public goods and therefore policy 

influence. In reality, the kind of extension services rendered regarding climate change are not the 

same across various locations. 

 

1.3 Theoretical/analytical frameworks 

 

This study largely benefits from the concepts of farm risk theory and the utility function model. Farm 

risk theory has a lot of empirical backing from the works of Koundouri et al. (2004), who 

demonstrated that the perception of risks by farmers affects their level of adoption of technologies. 

The farm risk theory is very similar to modern portfolio theory (MPT), as explained by Elton and 

Gruber (1997) and Chaves-Schwinteck (2011), and adopted by Omisore et al. (2012) and Chilokwu 

et al. (2018).These scholars hold that the MPT posits that a return on any kind of investment is largely 

influenced by a given risk level. The presence of risk means investors are no longer associating a 

single amount of payoffs with the investment in a given asset. In asset management practice, the 

payoff of an investment is defined by a series of outcomes, each correlated with its probability of 

occurring. 

 

According to Madison (2006), theoretical research has highlighted the importance of the formation 

of expectations with regard to climate and whether the expectations lag behind reality in determining 

the transitional costs associated with climate change. He maintains that the literature on adaptation 

also makes it clear that perception is a necessary prerequisite for adaptation. The preliminary evidence 

from a number of African countries described above indicates that large numbers of agriculturalists 

already perceive that the climate has become hotter and the rains less predictable and of shorter 

duration. A study focused on the climate change risk-adaptation process and strategies therefore will 

offer greater insight if it is able to explain how the perceptions, in association with the realities, of 

climate change influences combine to determine the adapting agents’ decisions. 
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Heckman’s sample selection probit model has relatively recently been applied by Seo and Mendelson 

(2006) and Onoja et al. (2012). The model is based on the following two latent-variable models: 

Y1 = b'X + U1                       (1) 

 

Y2 = g'Z + U2,                      (2) 
 

where X represents a k-vector of explanatory variables and Z represents an m-vector of another set 

of explanatory variables, while including 1s for the intercepts. Meanwhile, the error terms U1 and U2 

are jointly and normally distributed, independently of X and Z, with zero expectations. While we may 

be concerned primarily with the first model, the latent variable Y1 is only observed if, and only if, 

Y2 > 0.  

 

The latent variable, Y2, itself cannot be observed; rather, only its sign can. We only know that Y2 > 0 

if Y is observable, and Y2 ≤ 0 if not. Consequently, we may, without loss of generality, normalise U2 

such that its variance is equal to 1. If we ignore the sample selection problem and regress Y on X 

using the observed Ys only, then the OLS estimator of b will be biased, because: 

 

E[Y1|Y2 > 0, X, Z] = b'X + rsf(g'Z)/F(g'Z),                   (3) 

 

where F is the cumulative distribution function of the standard normal distribution, f is the 

corresponding density, s is the variance of U1, and r is the correlation between U1 and U2. Hence 

 

E[Y1|Y2 > 0, X] = b'X + rsE[f(g'Z)/F(g'Z)|X]                   (4) 

 

If r is non-zero, then the above term induces sample selection bias. To prevent the issue of sample 

size selection bias, and to obtain asymptotically efficient estimators, the model’s parameters would 

need to be estimated through the approach of maximum likelihood. Many of the farming attributes 

that researchers previously identified as important factors considered the farmer in deciding whether 

to implement new technology associated with the green revolution and could also be relevant 

determinants of farmers’ decisions to adapt to changes to climate (Deressa 2008; Deressa et al. 2008). 

Some aspects of adaptive capacity that explains farmers’ adaptation choices, according to Chen et al. 

(2018), include level of “access to information and human capital, financial considerations, assets, 

household infrastructure and experience”. A range of variables therefore were included in the 

equation that describe the probability that those aware of climate change will adapt to it. Farmer 

experience and farmer education, both measured in years, also needed to be included. It is expected 

that the latter will diminish the probability that no adaptation measure is taken. Age of the respondent, 

gender, whether married, and whether head of the household or not were also added. 

 

The study was conducted in Nigeria. The African Development Bank ([ADB] 2010) notes that 

Nigeria, a country made up of 36 states and a federal capital territory, is endowed with a total surface 

area of 924 000 square kilometres (i.e. approximately 92.4 million ha). According to the World Bank 

(2023), Nigeria’s population was estimated at 213 401 323 in 2021, with an annual growth rate of 

2.4% and a GDP estimated at 440.83 billion US dollars. Nigeria is bounded on the north by the 

Republic of Niger and Chad Republic, on the west by Benin Republic, while on the east and south it 

shares boundaries with the Republic of Cameroon and the Gulf of Guinea respectively. 

 

Nigeria’s climate is equatorial and semi-equatorial. About 20% of the country’s land area is in the 

humid (swamp forest) to sub-humid forest zone (tropical forest), with annual rainfall ranging from 

over 3 000 mm in the coastal south to 1 150 mm in the north, with three months of dry season. The 

remaining 80% of the country’s climate is savannah, subdivided from south to north into derived or 
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Guinea savannah (sometimes subdivided further into southern and northern Guinea savannah with 

rainfall records of between 1 000 mm to 1 500 mm, and about four and half months of dry season). 

In the Sudan savanna, the rainfall ranges from 500 mm to 1 000 mm, recording between five and 

seven months of dry season, while the Sahel savannah is situated along the north-eastern part of the 

country in Borno State (rainfall 250 mm to 500 mm, and seven to eight months of dry season) (see 
Figure 1). As can be seen in Figure 1, the Nigerian agroclimatic zones comprises five belts (Nigerian 

Meteorological Agency [NIMET] 2012). These includes swampy forests, the tropical forest belt, the 

Guinea savannah belt, the Sudan savannah and the Sahel savannah. 

 

 
Figure 1: Map of Nigeria showing the various agroclimatic zones of the country  

Source: Based on NIMET’s classification (2012); Ajayi et al. (2020)  

 

The study site covered one state in each of the five agroclimatic zones of Nigeria, as depicted in 

Figure 1. A multi-stage stratified random sampling method was used to select arable crop farmers in 

five agroclimatic zones, namely swampy forest, tropical forest, Guinea savannah, and the Sudan and 

Sahel savannahs, from a population of 4.2 million registered farmers in the country (Aiyetan & 

Pindiga 2013). A list of arable crop farmers (especially crops that cut across agroclimatic zones in 

Nigeria, such as root crops (cassava and yam), vegetables (cowpea), and cereals (maize and rice) was 

obtained from the Agricultural Development Projects offices in each of the five states mentioned 

earlier. From the lists, 60 farmers were selected in each state or agroclimatic zone, giving a total 

sample size of 300 farmers across all the agroclimatic zones of the country from a population of 4.2 

million registered farmers in the country (Aiyetan & Pindiga 2013).  

 

The study, a survey, relied mainly on institutional (Nigerian Meteorological Agency [NIMET]) and 

primary data for its analysis. This included quantitative and qualitative data gathered from 

government weather information agents, and from the smallholder farmers involved in the production 

of the major staple crops in Nigeria, including maize, sorghum, rice, cassava, yam and leguminous 

crops such as cowpeas. A focus group discussion (FGD) was also conducted in Abuja with the staff 

of the Nigerian Meteorological Agency (NIMET).  

 

The study used quantitative methods to analyse data using the two-stage Heckman’s probit selectivity 

model, which applies the probit function. For sample selection, the probit model implies that an 

underlying association exists. 
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The latent equation is given by:  

 

yj* = x jβ + µ1j                      (5) 

 

Thus, only the binary outcome given by the probit model is observed, as    
 

yj
probit = ( yj* > 0)                     (6) 

 

yj
select =  ( Zjδ + µ2j > 0)                    (7) 

 

µ1 ~N (0, 1)                      (8) 

 

µ2 ~N (0, 1)                      (9) 

 

corr (µ2, µ2j) = ρ,                   (10) 

 

where x refers to a k-vector of explanatory variables, z is an m-vector of explanatory variables, and 

u1 and u2 are error terms. When ρ ≠ 0, standard probit techniques applied yield biased results. Thus, 

the Heckman probit (heckprob) provides consistent, asymptotically efficient estimates of all 

parameters in such models (StataCorp 2009). Thus, the Heckman probit selection model was 

employed to analyse the perception of and adaptation to climate change in Nigerian agroecological 

zones following Madison (2006), Deressa (2008), Mandleni and Anim (2011) and Onoja and Ajie 

(2011). 

 

In terms of variables that made up the k-vector (m-vector of regressors mentioned earlier), they 

included age in years, X1, farming experience in years, X2, nature of land tenure, X3 (dummy 1 = 

privately owned land, 2 = communal land, 3 = sharecropping, 4 = government land, 5 = others ), 

X4 = household size (count), X5, occupation, X6 (full-time farmer = 1, part-time farmer with other 

jobs = 2), gender (0 = female, 1 = male), X7, annual personal income in naira per month, X8, 

frequency of extension contact, X9 (count from 0.00 to n), educational attainment in terms of years 

spent in formal education, X10, climatic factor (annual mean precipitation level in mm), X11, average 

temperature of the area in degrees Celsius (X12), level of risk rating, X13 (based on the farmer’s risk 

rank as estimated as part of objective 1 in this study), and location, X14 (agroclimatic zones from 1 to 

5). 

 

2. Influence of climate change and socio-economic factors on crop farmers’ choices of adaptive 

technologies to cope with perceived and actual climate change effects in Nigeria 

 

Table 1 displays the Heckman selection model (two-step estimates). The Heckman probit model was 

tested for appropriateness over the standard probit model and the results indicate a sample selection 

problem (dependence of the error terms from the outcome and selection models), justifying the use 

of the Heckman probit model, with rho (-0.380) significantly different from zero (Wald χ2 = 251.52, 

with p = 0.000). Moreover, the likelihood function of the Heckman probit model was significant 

(Wald χ2 = 52.18, with p < 0.000), showing the strong explanatory power of the model, as indicated 

in Table 1.  

 

The results of the regression model in Table 1 indicate that many of the explanatory variables affect 

the probability of adaptation, as expected, except for credit access, farm size and household size. 

Variables that positively and significantly influenced adaptation to climate change included extension 

contact, gender of the head of household, temperature and rainfall levels. An increase in the frequency 
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of agricultural extension contact by the head of the household raised the probability of adaptation to 

climate change by 5.7%. Similarly, male-headed households are 5.30 times more likely to adapt to 

the effects of climate change than their female counterparts. It thus appears that female-headed 

households are more vulnerable to the effects of climate change effects, since their gender was 

correlated negatively with the probability of adaptation. This finding agrees with Seo and Mendelson 
(2006), who noted that male-headed households were 18% more likely to adapt to climate change. 

The result is also in line with the argument that male-headed households are often considered to be 

more likely to obtain information about new technologies and to take on risk than female-headed 

households (Asfaw & Admassie 2004). 

 

Table 1: Heckman selection model – two-step estimates (regression model with sample 

selection) 
Models and variables 

    

Adaptation model Coef. Std err Z P > |z| 

Temperature 0.000 0.000 2.320** 0.020 

household size 0.008 0.034 0.240 0.813 

Sex 0.169 0.032 5.300*** 0.000 

credit access 0.005 0.011 0.510 0.607 

Farmsize 0.003 0.015 0.230 0.820 

Rain -0.232 0.024 -9.560*** 0.000 

Landtenure (omitted) 
   

Ext 0.206 0.036 5.7500*** 0.000 

Intercept 0.762 0.411 1.8500* 0.064 

Perception of climate change effects (selectivity model) 
   

Educ 0.308 0.057 5.420*** 0.000 

Age 0.006 0.008 0.720 0.474 

personalin~e 0.000 0.000 -1.490 0.135 

Ext 0.542 0.189 2.860*** 0.004 

swampforest -0.306 0.336 -0.910 0.363 

tropical forest 0.177 0.323 0.550 0.582 

guinea savanna -0.089 0.293 -0.300 0.760 

Sudan savanna 0.153 0.312 0.490 0.624 

Sahel savanna (omitted) 
   

Intercept -0.098 0.423 -0.230 0.816 

Number of observations = 300 
  

Censored observations = 58 
  

Uncensored observations = 242 
  

Wald chi2 (7) = 251.52*** 
  

Prob > chi2 = 0.00 
 

Rho = -0.380 

Note: ***, ** and * indicate statistical significance at the 0.01, 0.05 and 0.10 level respectively.  

 

An increase in annual mean temperature by 1°C raised the probability of adaptation by farm 

households to climate change effects by 2.32%. The fact that adaptation to climate change increased 

with higher temperatures is in tandem with the expectation that increased temperature could be 

damaging to African agriculture and that farmers respond to this through the adoption of different 

adaptation methods (Kurukulasuriya & Mendelsohn 2006). 

 

Just like Seo and Mendelsohn’s (2006) findings in Ethiopia, annual average precipitation was 

negatively related to adaptation in Nigeria. In this study, a 1 mm increase in average annual rainfall 

decreased the probability of farm households’ adaptation to climate change effects by 9.56%. 

According to Seo and Mendelson, the probable reason for the negative relationship between average 

annual precipitation and adaptation could be the fact that, like any African country, Nigeria’s 

agriculture is water-scarce, and higher levels of rainfall therefore would not constrain agricultural 
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production and promote the need to adapt (at least using the main adaptation options considered in 

this study).  

 

Expectedly, the likelihood of perceiving climate change is positively related to farmers’ educational 

attainment and frequency of agricultural extension contacts in Nigeria. Increasing the years of formal 
education of the crop farmer thus increases the farmer’s probability of perceiving a change in climate 

by 5.42%, whereas increasing the frequency of agricultural extension contacts with farmers by one 

unit increases perception of climate change by 2.86%. These results also agree with Seo and 

Mendelsohn’s (2006) findings too. Meanwhile, Madison (2006) remarked that some factors that 

influence climate change adaptation strategies, such as age and gender of the population of farmers, 

were completely beyond the control of policy makers. 

 

In an attempt to test the null hypothesis, it was found that the location of the agroclimatic zones in 

the country had no significant effect on the probability of perceiving climate change effects. None of 

the agroclimatic zones, as a variable, returned a significant probability. Therefore, we uphold the null 

hypothesis, which holds that the choice of adaptation technology adopted by the farmers who 

perceived climate change effects was not significantly influenced by the agroclimatic zone of the 

farmer. 

 

3. Conclusion  

 

This study has explored various prevailing climate and socio-economic factors affecting the decision- 

making process on adaptation of arable crop farmers in Nigeria. The results show that extension 

contact, gender of the head of household, temperature and rainfall levels significantly determine the 

decision to adapt to climate change. These variables are therefore important in policy-making aimed 

at boosting farmers’ adaptive capacities. The perception of a climate change effect was significantly 

influenced by education and access to agricultural extension. Mean annual rainfall, temperature and 

location significantly determined the level of adoption of climate change adaptation strategies by the 

farmers. Gender exerted no significant effect on the level of adaptation to climate change. The author 

recommends that, to control other risks of climate change, such as increased temperature and drought, 

NIMET should be encouraged to provide farmers with early warning signals via an organised 

extension service programme. Agricultural development programmes (ADPs) and the FADAMA III 

programme should establish weather stations to aid farmers to access weather data and plan their 

production in a more climate-smart way. There are many indigenous technologies that can be applied 

in adapting to climate change effects. Through organised cooperatives, farmers can teach themselves 

such technologies and also recruit experts in climate change adaptation management and agricultural 

extension services to teach them about the new technologies available to adapt to climate change 

effects on their respective farms. 

 

Gender was noted as a factor in the decision to adapt. Since the findings of this study indicate that the 

probability of adapting to climate change appeared to favour males more than their female partners, 

there is a need to mainstream women in capacity-building programmes for adapting to climate 

change. Such measures could be in form of the provision of free and more regular agricultural 

extension services to them.  
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