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ABSTRACT: This study analyzed effects of climate change on food security in Jere Local Government 

Area (LGA) of Borno State, Nigeria. Multi-stage sampling technique was used to obtained data from the 

respondents. The data were analyzed using percentage and Logit regression model. The result of the 

factors determines food security revealed that majority (70%) of the respondents hired farm for the 

cultivation of crops and 33% cultivate groundnut. About 60 % of the respondents produce 2- 7 100kg 

bags of produce and 63 % of the mainly eat carbohydrate as their main food. Majority (86%) of the 

respondent also source their food from purchase from market. The result of the relationship between 

socio-economic/ climatic variables and food security revealed that marital status, household size level of 

education, annual farm income and farming experience had coefficient of 0.416, 0.053, 1.544, 0.910 

and1.553 respectively and all significant at 1 % level. The result further revealed that climatic variables 

of frequency of rainfall, intensity of temperature and relative humidity had a coefficient of 0.3338, 

0.236, and 0.221 respectively and also all significant at 1 % level. The result of the adaptation strategies 

practiced by the respondents revealed that adjustment in Planting dates constitutes 36.67%, adjustment in 

harvesting dates had 35.00%, Planting different Crops had 30.00%, and bush clearing without burning, 

before planting and increase use of fertilizer had 26.67% each. The study recommande that farmers 

should be adopt measures that made food available easily in the study area. The farmers should also be 

enlightened on effects of climatic variables of agricultural production. 
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1. INTRODUCTION 

 

Climate change and food security are now subjects of 

global concern (Agbo 2012). The climate is said to 

have change if there is a sustained change in the 

behaviour of weather elements like rainfall, 

temperature and relative humidity (Shrotriya and 

Prakash 2011). The Inter-governmental Panel on 

Climate Change (IPCC) refers to climate change as 

any observable change and variations in the climate 

overtime, whether due to natural variability or as a 

result of human activity. It can also be attributed 

directly or indirectly to human activities that alter the 

composition of the global atmosphere and which are 

in addition to natural climate variability observed over 

comparable time periods (IPCC 2007; IPCC 2010). 

Climate change can be defined as the gradual change 

in the weather pattern over a long period of time 

mainly as a result of human activities with respect to 

the environment. It includes increase in temperature, 

changes in rainfall patterns, sea level rise, saltwater 

intrusion and a high probability of extreme weather 

events such as flooding and droughts (Essien 2013). 

 

Climate change is defined climate change as change 

in climate over time, whether due to natural 

variability or as a result of human activities and it is 

widely recognized as the most serious environmental 

threat facing our planet today (Ozor 2009). This 

definition explains the seriousness of the threat posed 

by climate change, and the urgency of the need for 

countries to rise up to this urgent clarion call of 

combating the negative effects of climate change. The 

world’s climate has always been changing between 

hotter and cooler periods due to various factors. 

Recent evidence and projections indicate that the 

changes are accelerating and will lead to wide-ranging 

shifts in climate variables (Madu 2012). Climate 

variability and changes are major threats to food 

security in many regions of developing countries in 

the world which are largely dependent on rain-fed and 

labour intensive agricultural production because of the 

limited amount and uneven distribution of rainfall 

(Archer 2003). 
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Food security entails ensuring sustainable access, 

availability and quality food to all citizens to meet up 

with their physiological requirements (Okuneye 

2014). The Food and Agriculture Organisation (FAO) 

defined food security as the availability of food, 

access to food and utilization of food. Food 

availability by this definition is the existence of food 

stocks for consumption. Household food access is the 

ability to acquire sufficient quality and quantities of 

food to meet all household members’ nutritional 

requirements. Food utilization refers to the individual 

or household capacity to consume and benefit from 

food (FAO 2008). On the other hand, food security 

can be defined as the success of local livelihoods to 

guarantee access to sufficient quantity and quality 

food at the household level, failure to access sufficient 

quantity and quality food results to food insecurity 

(Devereaux and Maxwell 2001). Climate change 

phenomenon affects agriculture in a number of ways, 

for example; uncertainties in the onset of the farming 

season, due to changes in rainfall characteristics (early 

rain may not be sustained and crops, planted at their 

instance may become smothered by heat waves) this 

can lead to an unusual sequence of crop planting and 

replanting which may result in food shortages due to 

harvest failure (Okoh et al. 2011). Local farmers 

according to Kuta (2011) are seriously concerned 

about weather variations because of the impact on 

food security (availability, stability, accessibility and 

utilization). 

 

Nigeria, like all the countries of sub-Saharan Africa is 

highly vulnerable to the effects of climate change 

(IPCC 2007; Apata et al. 2009). Climate change 

affects agriculture in several ways, one of which is its 

direct impact on food production. Beside, almost all 

sectors in agriculture (crop, livestock, forestry and 

fishery) depend on weather and climate whose 

variability has effect on food security (Ozor et al. 

2010). Specifically, Jere LGA is prone to drought and 

desertification as a result of climate change, which 

has been a threat to agricultural production and food 

security within the area. 

 

Evidence has shown that climate has already affected 

crop yield in many countries (IPCC 2007, Deressa et 

al. 2008; BNRCC 2008). Recent food crises in 

Nigeria are reminder of the continuing effect of 

climate conditions, where the effect of climate change 

causes desertification, erosion, short rainfall 

durations, drought, environmental degradation and 

variations in rainfall patterns which affect agricultural 

production (Ozor 2009; Spore 2008; BNRCC 2008). 

It has been shown that drought, desert encroachment 

and coastal flood have started affecting the country’s 

(Nigeria) ecosystem leading to ecological 

destabilization (Odjugo 2010). This climate 

fluctuation is putting Nigeria’s agricultural system 

under serious threat as crop production takes 

significant aspect of agricultural activities in Nigeria 

(Ayinde et al. 2011). It is therefore against this 

background that this study focused to analyse the 

perceptions of farmers about climate change as well 

as provide ways in which farmers can adapt strategies 

to enhance food security status among households. 

Also, studies in this area on the subject matter are 

inadequate. Most recent studies have focused their 

search light mostly on the causes of climate change 

and not exploring extensively on its implications and 

effects especially in the area of food security. In line 

with this, the study also aims to bridge the current 

knowledge gap by contributing relevant information 

and literature to the existing body of knowledge. The 

objectives were to: examine the socio-economic 

factors determining household food security of the 

respondents; analyze the perception of the 

respondents on the effects of climate change on food 

security in the study area and identify adaptation 

strategies practiced by respondents. 

 

2. METHODOLOGY 

 

2.1 Study Area 

 

The study area is Jere Local Government Area, one of 

the twenty-seven Local Government Areas of Borno 

State. The Local Government Area was carved out of 

Maiduguri Metropolitan Council (M.M.C) in 1996 

(Borno State Government (BSG), 2007). It has a total 

of 12 wards and lies within latitudes 11°401 and 120 

051 N and longitudes 13°501 and 120 201 E, it occupies 

a total landmass of 160 square kilometre (Ministry of 

Land and Survey (MLS), 2008). Within the state, it 

shares boundaries with Mafa Local Government Area 

to the east, Maiduguri Metropolitan Council to the 

north and Konduga Local Government Area to the 

south. 

 

The climate of the area is characterized by dry and hot 

seasons, minimum temperature ranges from 15-20°C, 

while the maximum temperature ranges from 37-

45°C. Annual rainfall range from 500mm to 700mm 

per annum. The rainy season is usually from May to 

October with low relative humidity and short wet 

seasons (Nigerian Metrological Agency (NMA), 

2008). The topography is generally low land plain, 

and the soil is generally sandy loam with short grasses 

and thorny shrubs, with trees like neem (Azadiracta 

inidica) and Acacia species. These climatic 

characteristics is an indication of tropics which is 

prune to climate change. Jere Local Government Area 

has a projected population of 264,428 persons as at 

2015 with annual growth rate of 2.8% (National 

Population Commission (NPC), 2006). Majority of 

the inhabitants are farmers, traders and civil servants. 

The major ethnic groups are Kanuri and Shuwa-Arab. 

Others include Hausa, Bura, Margi and Fulani and 

many immigrant settlers from within and outside 

Nigeria (Borno State Agricultural Development 

Programme (BOSADP), 2008). 
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2.2 Sampling size and procedure 

 

A multistage sampling procedure was adopted in this 

study. Firstly, 3 wards of Zabbarmari, Mairi and 

khaddamari were purposively selected out of the 12 

wards due to their involvement in farming activities. 

Secondly, 4 farming communities (villages) were 

randomly selected from each of the 3 selected wards 

to give 12 villages. In the third stage 5 farmers were 

randomly selected from each of the 12 villages to give 

a total of sixty (60) respondents for the study. 

 

2.3 Source of data 

 

The study used both primary data and secondary 

information. The primary data were collected through 

structured questionnaire. The secondary source of 

information included information from journals, 

research reports, publications and the internet. 

 

2.4 Analytical techniques 

 

The analytical tools used for this study include; 

descriptive statistics which entails the use of 

frequencies and percentages; to achieve specific 

objectives of perception of respondents on effect of 

climate change on food security and adaptation 

strategies practice by respondents. For the inferential 

statistics used was Logit model to analyze the 

perception of the respondents on the effects of climate 

change on food security in the study area through the 

use of food availability as a parameter. The explicit 

form of the Logit model is as follows: 

 

Y1   = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5+ β6X6+ 

β7X7 +β8X8 + β9X9  + β10X10 + β11X11+ e 

 

Y0  = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5+ β6X6+ 

β7X7 +β8X8 + β9X9  + β10X10 + β11X11  + e 

 

Where:  

Y1   = Availability of food (1=availability of food 

and 0=otherwise)   

Y2  = Non availability of food (1= Not availability of 

food and 0=otherwise) 

β0  = intercept 

β1  -  β8  = estimated parameters 

X1 = Gender (1 = Male, 0 = otherwise) 

X2 = Age of farmers (years) 

X3 = Marital status (1=married and o= otherwise) 

X4 = Household size (number of persons) 

X5 = Educational level (years) 

X6 = Farm size (Hectares) 

X7 = Annual farm income (naira) 

X8 = Farming experience (years) 

X9  = Frequency of rain fall (number of rain) 

X10 = Intensity pf temperature (0C) 

X11 = Relative humisity (mmHg) 

e = Random or Error term 

 

The a priori expectation was that educational level, 

farm size, farming experience, household size, marital 

status and annual farm income would have a positive 

and significant influence on the respondent’s 

perceived effect of climate change on food security. 

While, on the other hand, age and gender are expected 

to have a positive coefficient on the respondents 

perceived effect of climate change on food security. 

 

3. RESULTS AND DISCUSSION 

  

3.1 Determining Household Food Security of 

respondents 

 

The results of factors that determine food security is 

presented in Table 1. The result revealed that majority 

(70.00%) of the respondents’ rent/hire land for 

farming. This is due to the fact that the study area is 

mainly an urban centre; it will be costly to purchase 

land since these farmers are small scale farmers who 

operate at subsistence level they can’t afford to buy 

land.  

 

The result in Table 1 also shows that larger proportion 

(33.33%) of the respondents grow groundnut, 

followed by rice (26.67%) particularly grown in 

Zabbarmari ward, other crops grown include millet, 

sorghum with and cowpea 16.67%, 13.33% and 10% 

respectively. Ayanwuyi  (2010), reported that 

majority (74%) of the respondents adopted planting 

different crops as a strategy to mitigate impact of 

climate on crop production.    Similarly, Table 1 

revealed that majority (60%) of the respondents had 

an average output of 2 to 7 of 100 kg bags per annum. 

Having an average household size of 4 to 7 persons, 

this level of output cannot sustain them all year round. 

This implies that the respondents were food insecure 

as indicated by Maharjin and Chetri (2006) that food 

secured household have small sizes and low 

dependency ration.  

 

Entries in Table1 also show that majority (63.33%) of 

the respondents consume carbohydrate daily in their 

diet. This is followed by protein and vegetables with 

20.00% and 16.67% respectively. This implies that 

the respondents utilise more of carbohydrate than 

other classes of food item and in terms of food 

utilization they respondents are termed to be food 

insecure. This finding is in line with Bilinsky et al. 

(2006) who found that household dietary diversity is 

the number of different food groups consumed over a 

given reference period. 

 

Also, Table 1 above shows that majority (73.33%) of 

the respondents do not belong to cooperative society, 

while only 26.67% belong to cooperative society. 

Since most of the respondents do not belong to a 

cooperative society, the implication is that the farmers 

may not be able to obtain information about climate 
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change and food security from cooperative 

organizations since they are not members.  Another 

implication is that it will not be easy to reach out to 

individual farmers for purposes of information 

dissemination about climate change. Entries in Table 

1 revealed that majority (86.67%) of the respondents 

purchase their food from the market. This is due to the 

fact that they are small scale farmers who do not 

produce in large quantities. Thus, these farmers tend 

to look for strategies to cope with food insecurity. 

 

Table 1: Factors Determining Household Food 

Security of Respondents  
Variables Frequency 

(n=60) 

Percentage 

(%) 

Sources of land for farming  

Rent/hiring 42 70.00 

Bought land 10 16.67 

Inheritance 8 13.33 

Major Crops Planted   

Sorghum 6 10.00 

Groundnut 20 33.33 

Rice 16 26.67 

Millet 8 13.33 

Beans/Cowpea 10 16.67 

Total Output per year (Bags)  

2-4 18 30.00 

5-7 18 30.00 

8-10 10 16.67 

> 11 14 23.33 

Main type of food eaten daily  

Protein 12 20.00 

Carbohydrate 38 63.33 

Vegetables 10 16.67 

Belong to cooperative Society  

Belong 16 26.67 

Not belong 44 73.33 

Other Sources of food   

Purchase from Market 52 86.67 

Government supply 2 3.33 

Cooperative society 3 5.00 

Friends and relatives 3 5.00 

Source: Field Survey, 2015 
 

3.2 Perception of the Respondents on the effects of 

climate change on their food security status 

 

The Logit Regression model was used to analyze the 

relationship between socio-economic/climatic factors 

of the respondents and food security status.  The 

model show a Log-likelihood ratio of -56.786836 

which indicated the good fit of the model i.e the 

dependent variable predicted the independent very 

well, the results are presented in Table 2. The R2 

value of 0.5968 implies that age, marital status, 

household size, educational level, farm size, annual 

farm income and farming experience account for 

about 59.68% of the variations in food security status 

of the respondents. 

The result in Table 2 showed that the explanatory 

variables except gender were statistically significant 

at either 5% or 1% level of significance and positively 

signed. Factors that were significant at 1% level 

include Age, Marital status, and Household size, 

Educational level, Annual farm income and Farming 

experiences. While only farm size was positive and 

significant at 5%. The implication is that these 

variables are important factors influencing the level of 

food security of respondents in the study area. This 

indicates that they higher they are, the higher will be 

the level of food security and vice versa. This was 

confirmed by the findings of Bogale and Shimelis 

(2009) who showed that annual household income, 

amount of credit received and cultivated land size 

determined the level of food insecurity.   

 

Contrary to expectation the result in Table 2 revealed 

that age was positive and significant, while, gender 

was revealed to be not significant and consistent to 

expectation. Marital status was significant at 1% and 

the coefficient indicated that households headed by 

married people are more likely to be food secure than 

those headed by unmarried people. This finding is 

consistent to the findings of Kaloi et al. (2005) in 

Uganda, it is quite reasonable, and it may be due to 

the fact that households with married people as heads 

may have other sources of income to feed their 

household and also invest in agriculture to increase 

production and food availability at the household 

level.   

 

Household size had a positive and significant 

relationship with food security at 1% significant level, 

implying that the probability of food security 

increases with increase in household size. An increase 

means more people to feed and indirectly reduces 

income per head, expenditure per head and per capita 

food consumption. The likely explanation is that in an 

area where households depend on less productive 

agricultural land, increasing household size results in 

increased demand for food. This demand, however, 

cannot be matched with the existing food supply from 

own production and this ultimately end up with the 

household becoming food insecure. This outcome is 

consistent with the outcome of a study conducted by 

Sikwela (2008) in Zimbabwe; Farm size was 

positively and significantly related to the probability 

of a household being food secure.  

 

Also, the coefficient of educational level was 

significant at 1% and positively affects the food 

security status of the respondents, hence respondents 

with more years of education are more food secured 

compared to those having none or few years of 

education, implying that the more educated a farmer 

is the more food secure the farmer will be. Level of 

education influences farmer’s adoption rate to reduce 

the effects of climate change. Furthermore, such 

farmers are assumed to be more knowledgeable in 

nutrition education and food management practices 

which support the findings of Doppler (2002). This 

also correlates with the findings of Babatunde et al. 

(2007) in their study on Socio-economic 
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characteristics and food security of farming 

households in kwara State, North-Central Nigeria. 

 

However, the coefficient of farm size was statistically 

significant at 5% and had a positive effect on food 

security status of the respondents. The coefficient 

value of 0.5306 implies that, if farm size increases by 

one unit, the probability that they respondents would 

be food secure increases by 53.06%. This means that, 

the larger the farm size, the more likely that they 

respondents would be food secure. More so, farmers 

who cultivate larger farm sizes tend to have more 

produce, thereby leading to higher output. According 

to Van Der Veen and Gebrehiwot (2010), food 

production can be increased extensively through 

expansion of areas under cultivation. With large farm 

size households can produce more and also diversify. 

This outcome is consistent with the finding from a 

research conducted by Bogale and Shimelis (2009) in 

Ethiopia. It is however contradictory to the finding by 

Sikwela (2008) who found farm size to be negatively 

related to food security in Zimbabwe. 

 

The coefficient of annual farm income was positive 

and significant at 1% level indicating that the higher 

the level of the farmer’s income, the more food secure 

he will be. This is in agreement with the findings of 

Population Survey (1995) which observed that 17% of 

households with incomes less than 50% of the poverty 

level were affected by some form of hunger, whereas 

the rate falls to 1.4% for those with incomes greater 

than the poverty level. This research finding also 

buttresses the view of Babatunde et al. (2007). 

Therefore, farmers that have higher farm income are 

likely to become food secured than those farmers who 

had low income. 

 

Similarly, coefficient of farming experience was also 

positive and significant at 1% implying that the more 

experienced the farmer is, the more food secure he 

will be. This implies that highly experienced farmers 

are likely to have more information and knowledge on 

changes in climatic conditions, crop and livestock 

management practices and are able to practice many 

adaptation measures thereby making such farmer food 

secured. 

 

The result further revealed that the climatic variable 

such as frequency of rain fall, intensity of temperature 

and relative humidity had coefficients of 0.338, 0.236 

and 0.221 respectively and significant at 1 % level. 

This indicates that the availability of food is affected 

by a value equal to the respective coefficients of the 

variables. The implication is that climatic variables 

had effect on the availability of food in the study area 

positively of negatively depend of level of severity.

   

Table 2: Estimates of Logit Regression Model showing relationship between socio-economic characteristics and 

food status of the respondents 

Variables coefficient Standard error Z-value 

Constant 1.5538 0.4761 3.25*** 

Gender (X1) 0.6831 0.4417 1.54NS 

Age(X2) 0.2405 0.0506 4.82*** 

Marital status(X3) 0.4166 0.0825 5.05*** 

Household size(X4) 0.0530 0.0122 5.31*** 

Educational level(X5) 1.5448 0.0548 28.20*** 

Farm size(X6) 0.5306 0.2664 1.99** 

Annual farm income(X7) 0.9100 0.3161 2.88*** 

Farming experience(X8) 1.5538 0.0206 6.83*** 

Log-likelihood function= -56.786836; R2 = 0.5968  

NS= Not significant; **= significant at 5% ; ***= significant at1% 

Source: Results from Computer Printout of Logit Regression Analysis, 2015. 

 

3.3 Adaptation strategies practiced by farmers 

 

Different strategies have been adopted by farmers in 

different parts of the study area for climate change 

adaptation. The adaptation strategies for this study 

were based on asking farmers about their perception 

of climate change and the actions they had taken to 

thwart/prevent its negative effects. Table 3 shows the 

percentage of respondents that adopted different 

strategies for climate change adaptation. The result 

shows that larger proportion of the respondents 

36.67%, 35.00% and 30.00% had adjustment in 

planting, adjustment in harvesting dates and planting 

different crops respectively, 26.67% had bush clearing 

without burning, before planting and increase use of 

fertilizer, 13.33% had planting of trees, while 19.00% 

and 5.00% of the farmers had planting of early 

maturing crops and no adaptation respectively. These 

measures were aimed at maximizing yields and ensure 

food security. The steps taken here are in line with the 

United Nations (2002) report, which indicated that 

during food crisis, affected population adopt a variety 

of coping mechanisms to survive. Earlier studies 

(Katz and Brown, 1992) found that farmers adapt to 

climate change by modifying their husbandry 

practices by changing crop mixes in order to cope 

with the new regime. Greater adoption of the various 

options could be associated with the low expense, 

ease of access by farmers and pursuit of higher 

income through livelihood diversification. This 
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implies that farmers in the study area are noticing the 

change in climatic variables and have adopted various 

adaptation options to counteract the negative impact 

of climate change in the area. Nhemachena and 

Hassan (2007) reported that farmers are using crop 

management practices that include use of irrigation, 

water and soil conservation techniques and varying 

planting and harvesting dates to ensure that critical, 

sensitive growth stages do not coincide with very 

harsh climatic conditions in the season. 

 

Table 3: Distribution of Respondents According to 

Types of Adaptation Strategies  

Adaptation Strategies Frequency 

(n=60) 

Percentage 

(%) 

Adjustment in Planting 

dates 

22 36.67 

Adjustment in Harvesting 

dates 

21 35.00 

Planting different Crops 18 30.00 

Bush clearing without 

burning, before planting 

16 26.67 

Planting of trees 8 13.33 

Increase use of fertilizer 16 26.67 

Planting of early maturing 

crops 

19 19.00 

No adaption practice 3 5.00 
Source: Field Survey, 2015; NB: % exceed 100due to 

multiple response 

 

4. CONCLUSION 

 

From the study, the following conclusions were made: 

1. The respondents were food insecure based on 

the factors that determine food availability and 

the relationship between socio-economic/ 

climatic variable and food security status of the 

respondents in the study area.  

2. The result further concludes that inspite 

adoption of various adaptation strategies the 

respondents were found to be food insecure. 

3. The farmers should adopt measures that made 

food available easily in the study area. 

4. The farmers should also be enlightened on 

effects of climatic variables of agricultural 

production. 
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