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Abstract 
The study assessed the food security status of women rice farmers in Shiroro Local Government Area, 
Niger State. The study was based on a multi-stage sampling procedure used in selecting 120 women rice 
farmers in the study area. Information pertaining the farmers’ socio-economic characteristics, production 
activities, household expenditure and food security coping strategy were elicited using 
questionnaire/scheduled interview. Data for the study were analysed using descriptive statistics (frequency 
counts, percentages, range and mean), food security index, farm budgeting techniques and logit. The 
findings of the study revealed that an average proportion (53.3%) of the women had no formal education, 
were married (78.3%) with mean age of 36years and average household size of 5 persons. The cost and 
return analysis showed that the total revenue from rice production was ₦412,567.92 per hectare, while the 
gross margin and net farm income per hectare were ₦338,803.8 and ₦255,358.67 respectively. Food 
security index revealed that 62% of the respondents were food secure and this was influenced by education 
(β = -0.08, P<0.05), household size (β= -0.86, P<0.01), experience (β = -0.09, P<0.05) and access to credit 
(β = -1.50, P<0.05). The study therefore concluded that most of the women rice farmers were food secure. 
Thus, to ensure food security in the study area, the study recommends that financial institutions as well as 
cooperatives should make it easy for women to access loans to boost their production and enhance their 
food security status. In addition, policies geared towards reducing the birth rate should be enacted to control 
household sizes. 
_____________ 
Keywords:  Rice, Food security, Gender, Income, Nigeria  
 
 
Introduction  

Food security has become an issue of global concern because food is a necessity of life and its vital role at 
the household level is obvious since it is a basic means of sustenance (Burchi and Muro, 2012). According 
to Abdulrahman et al. (2017), adequate intake of quality food is very necessary for a healthy and productive 
life. Hence, a threat to sufficient food production is a threat to human survival [Food and Agriculture 
Organization (FAO), 2005)] Food insecurity concern may be due to either inadequate physical availability 
of food supplies, poor access among the population or inadequate utilization of food (Habicht et al., 2004). 
Studies have shown that the challenge of food insecurity is greater in sub-Saharan Africa (SSA) where the 
income per capita is low (FAO, 2010; Shala and Stacey, 2012 and Thome et al., 2019).  In 2019, 35.3% of 
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SSA’s population were food insecure and the number of food insecure persons is expected to increase by 
22.5% in 2029 notwithstanding the improvements.  
 
Nigeria is blessed with rich human and natural resources that can feed its populace and export the surpluses 
to other countries if properly harnessed. Yet, it is experiencing persistent food crisis both in terms of 
quantity and quality (Otaha, 2013). Food insecurity is one of the top most developmental problem in Nigeria 
Oke (2015), the level of food insecurity has continued to rise steadily since 1986 to about 41% in 2004 
(Sanusi, et al., 2006) and as at 2019, the Global Food Security Index ranked Nigeria as the 96th food insecure 
country out of the 113 countries examined even though Nigeria’s agricultural sector was the most vibrant 
non-oil sector contributing significantly to the country’s economy [Human and Environmental 
Development Agenda (HEDA), 2019]. Rural farmers usually have access to regular food supply during 
harvest season as their income becomes relatively sufficient to purchase food products whose prices may 
have reduced because of excess supply which may not be the case during the dry season implying that they 
may have access to food, but the access may not be secured (Ikelegbe and Edokpa, 2013). Although, there 
may be a high level of food production at the national level, it does not guarantee household food security 
and this may be due to unfair distribution of resources, variation in production function, and motives for 
productivity (Oke, 2015). That is why even if the production increase through time food insecurity, 
malnutrition and hunger remains a serious problem in the world.  
 
Globally, rice provides over 19% human per capita energy as it is a staple food to more than 50% of people 
(KPMG, 2019). Rice is one of the major staple foods in Nigeria, consumed across all geo-political zones 
and socio-economic classes in Nigeria (KPMG, 2019). It is an essential cash crop mainly for small scale 
producers, who account for 80 percent of total production but only 20 percent of consumption. Nigeria 
earning from local rice production has been on the increase from 2.40 billion dollars (5.3 million metric 
tonnes) in 2017 and 2.48 billion dollars (608 metric tonnes) in 2018 KPMG,2019). Rice is one of the crops 
considered under the federal government of Nigeria’s Agricultural Transformation Agenda (ATA) to boost 
food security given its growing importance and prominent role among staple food crops in Nigeria. The 
country has a history of indigenous rice production and high demand (Johnson et al., 2013).  
 
Women constitute a large part of agricultural workers in much of the developing world (FAO, 2012). 
Approximately 500 million women depend on agriculture as their means of survival (FAO,2012). However, 
women in the developing countries including Nigeria have limited access to critical resources and services 
(Amina, 2006). More than 50% of the agricultural activities are performed by women, producing about 60-
70% of the food in Africa (Gawaya, 2008). In Nigeria, women constitute about 37% of the agricultural 
work force with 32% in the North, and 51% in the South (Amparo et al., 2017).   Women have become 
more vulnerable to food insecurity because they are more susceptible to the effects of climate change and 
they lack access to productive resources, markets and sources of financing thus inhibiting the full potential 
of women ensuring food security (Asian Development Bank (ADB), 2013). Food insecurity is higher 
among women who are poorer, less educated, unemployed, and sometimes marginalized (CARE Food and 
Water Systems, 2020)). Meanwhile the food insecurity of women affects not only the women concerned, it 
also has serious repercussions for their households and the next generation because the poor nutrition of a 
mother during pregnancy and the child during its first 2 years of life has lifelong consequences for the 
child’s physical and mental development (Alderman et al., 2006). Research have shown that if women are 
given similar access to resources and inputs as men, they could have 9-30% higher yields than men and this 
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can reduce the number of people malnourished by 12-17% (Moock, 2006; FAO, 2012; Alderman et al., 
2013; Saito, 2014). Therefore, an understanding of the relative status and role of women is essential to 
comprehend the strategies women utilize to promote food security.  Thus, the objectives of the study were 
to; estimate the cost and returns to rice production, examine the food security status of the women rice 
farmers, and determine the factors influencing the food security status of the women rice farmers in the 
study area. 
 
 
Methodology  
 
Area of Study: 
Shiroro Local Government Area is in Niger State, Nigeria. It lies between latitude 80-100N and longitude 
30-80N. It has a land mass of 5171.926km2 with a population density of 66.02 (Kmsq.). Shiroro has a 
projected population of 340,425 out of which about 169,046 are women (Niger State Bureau of Statistics 
(NSBS, 2017). Shiroro LGA has an average annual temperature of 26.260C and annual rainfall ranging 
between 1100mm and 1600mm. Shiroro LGA is considered the food basket of the district because most of 
its population is engaged in peasant farming.  
 
Sampling Procedure:  
The study was based on a multi-stage sampling procedure. The first stage involved the purposive selection 
of the two districts (Kuta and Galkogo) in Shiroro Local Government Area Niger State. This is because 
most of the farmers in the area cultivated rice due to the good rainfall pattern experienced (DEVASS AGRO 
CONSULTANTS, 2018). In the second stage, one community (Pina) and two communities (Galadimakogo 
and Gussoro) were purposively selected from Kuta and Galkogo respectively because of their high 
involvement in rice farming (Ibrahim et al., 2009). In the third stage, a total of 120 respondents were 
randomly selected (from the communities using Yamane formula based on the list of registered women rice 
farmers in each community as shown in Table 1. The Yamane formulae is specified as follows according 
to Dika et al., (2018): 
 
 n=  𝑁𝑁

1+𝑁𝑁(𝑒𝑒2)
 

 
Where: 
n = targeted number of respondents 
N = sampling frame 
e = Precision level (0.05) 
 
 
 
Method of Data Collection: 
The study data was collected using structured questionnaire. The questionnaire was used to elicit 
information on the women rice farmers’ socio-economic characteristics such age, marital status, educational 
status and farm size, market accessibility, different farming systems adopted, food consumption pattern and 
constraint faced by the women rice farmers in the study area. 
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Analytical Techniques: 
Descriptive statistics: Descriptive statistics such as mean, frequency distribution, percentages and standard 
deviation were used to describe the socio-economic characteristics of the women rice farmers and the 
challenges faced by women rice farmers in the study area. 
Food Security Index (FSI): 
The FSI was used to assess the food security status of the women rice farmers. The women rice farmers 
were classified into food secure and food insecure using food security index following Omonona and Agoi 
(2017) and specified as Equation 1. 
 
Fi = 𝑝𝑝𝑝𝑝𝑝𝑝 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡ℎ𝑒𝑒 𝑖𝑖𝑖𝑖ℎ 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

2
3 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑝𝑝𝑝𝑝 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

                     (1) 

 
Where: 
Fi = Food Security Index 
Fi ≥ 1 = Food secure ith woman rice farmer, and  
Fi ≤ 1 = Food Insecure ith woman rice farmer. 
 
A food secure woman rice farmer is one whose per capita monthly food expenditure is above or equal to 
two- third of the mean per capita. A food insecure woman rice farmer is that whose per capita food 
expenditure is below two third of the mean monthly per capita food expenditure.  
 
Farm Budgeting Model: 
The farm budget model was used to estimate costs, returns and net farm income of the women rice farmers.  
 
Budgetary technique was used to estimate the costs and returns as well as the Net Farm Income (NFI) 
associated with rice farming from the sampled women rice farmers. The NFI is a measure of the profit of 
rice farming, and it is expressed as: 
 
NFI = GFI –TC   (2)  
 
Where: 
GFI = is the Gross Farm Income, which is the total value of farm outputs including those sold, consumed 
at home and/or given out. 
TC = is the Total Cost of production, including the cost of all the variable and fixed inputs employed in 
production.  
 
 
Logit Model:  
Logit Model was used to determine the effect of rice production on the household food security status of 
the respondent, and it is expressed as Equation 3: 
 
ln �𝑝𝑝𝑖𝑖 (1− 𝑝𝑝1)� � = Y = 𝛽𝛽0 + ∑𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖 + 𝑒𝑒                    (3) 
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Y is the dependent variable, representing the food security status of respondents (1= food secure, 0= food 
insecure), X is a vector of independent variables namely: 
 
X1 = Age of the respondent (years), X2= Education (years),  X3 = Household size (Number of persons),  X4 
= Marital Status (Married 1 otherwise 0),    X5 = Farming experience (years),  X6 = Net Farm Income (N), 
X7 = Income from other sources (N), X8= access to credit (Yes = 1, No = 0)  (₦), X9= Distance from home 
to farm(Km), X10= Number of extension visits, X11= Membership of association (yes= 1 and 0 otherwise) 
X12= Goal of rice production(1= food for family  and 0, otherwise). 
β is a vector of unknown coefficient and e is an independently distributed error term assumed to be normal 
with zero mean and constant variance. 
 
 
Results and Discussions 
 
Socio-economic characteristics of respondents: 
The main tenet of this study is to assess the food security status of women rice farmers in the study area 
and the result in Table 2 shows that most (52.4%) of the women rice farmers were aged between 31and 40 
years with mean age of 36years. This finding corroborates with the findings of Ecosystems Development 
Organization (EDO, 2003), Kolo (2004) and Tijani et al. (2010), Bwala and John (2018) who reported that 
most rice farmers were aged between 26 and 48 years in Nigeria, Niger State, Borno State and Zone 1 of 
Niger State respectively. Majority (78.3%) of the women were married with average household size of 6 
persons. The large household size may be of advantage to the household in terms of labour supply especially 
when there is a scarcity of labour. However, it may be a disadvantage when children and young adults of 
school age are prevented from going to school because they need to carry out some farming activities which 
may be detrimental to the household on the long run. In addition, large household implies more mouths to 
feed and therefore the need for higher income to meet up with the household consumption demand and vice 
versa. Table 2 also shows that an average (53.3%) female rice farmer lacks formal education, and this may 
limit their access to information and adoption of technology. Education can influence their ability to adopt 
new technology which can enhance rice output because modern technology requires the use of manuals in 
most cases for proper understanding of their operations.  
 
Furthermore, the lack of formal education further proves the assertion of early marriage in the study area. 
The results also bring to light the need for proper sensitization of farmers on ways to eradicate food 
insecurity since they may lack the knowledge because of their lack of formal education. This finding is in 
consonance with the studies of Akinbile (2007), Ayoola et al. (2011), Oladimeji and Abdusalam (2013). 
Profit maximization was the main goal of farming in the study area as indicated by 55% of the women rice 
farmers. However, 42.5% of the respondents reported that they were involved in farming to produce food 
for their families (Table 2). This is to say that women rice farmers in the study area are on the right track 
of reducing food insecurity since the achievement of profit maximization will translate into higher income 
for the households. Again, Table 2 showed that 80% of the rice farmers had 3 extension visits during the 
production cycle while 95% of the respondents belonged to one cooperative or the other. Three times visits 
may not be sufficient since a large percentage of the rice farmers had no formal education. However, 
membership of cooperative could enhance productivity since members can learn from their peers and also 
have access to one information or the other. Table 2 also showed that majority (68.3%) of the women rice 
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farmers have not had no access to loan. This is an indication that they depend on their personal savings and 
loans from family and friends. Hence, there is a possibility that they produce on a small scale which can 
limit their goal of profit maximization.  
 
Cost and Returns to Rice Production: 
Table 3 shows that total of ₦412,567.92 was realized from rice production. However, 87.24% of the 
revenue was realized from the sales of paddy rice while 2.31% and 10.45% of the revenue was from the 
sales of rice husk and shafts respectively. Also, the total variable cost was ₦73,764.08 and fertilizer 
contributed about ₦51,293.33 which is about 69% of the total variable cost. associated with rice farming 
in Ekiti and Ogun States in Southwest Nigeria. 
 
This is in line with Afolami et al. (2012) who also reported that fertilizer application was the highest 
variable cost. The net farm income per hectare of rice production in the study area was N255,358.66 as 
shown in Table 3. This is an indication that rice production in the study area was a profitable venture. 
However, net farm income in relation to food security in the study area implies that an average woman rice 
farmer has about N670 per day to purchase food and non- food items. Since the woman has an average 
household of 6 persons, it then implies that N670 per day may not be sufficient to make the woman food 
secure because a woman’s purchasing power may not only be used to buy food and other basic assets for 
herself and her family, but also to pay for the inputs used in food production.  
 
Food security status and food coping strategies: 
Figure 1 revealed that majority (61.7%) of the women rice farmers were food secure expending above 
N17,963.38 per month on food consumption, while only 38.3% were food insecure. To achieve food 
security, majority (98.3%) of the women rice farmers purchased food from the market and this is mostly 
done on credit as reported by 90% of the rice farmers (Figure 2). In addition, 89% of the respondents 
reported that they do not sell their farm produce, while 84.2% of the respondents reduce the number of 
meals taken per day. It is worthy of note that some (40%) of the women rice farmers engage in other jobs 
to increase the household income. However, they do not work in urban centre as 89.2% of the women 
reported that they do not work in urban centres. This further buttress the findings reported in Table 3 which 
revealed that net farm income from rice production alone is not sufficient to make the women rice farmers 
food secure. 
 
 
 
Determinants of food security status of women rice farmers in the study area: 
The result of the logit regression is shown in Table 4. The chi – squared statistic of 33.91 was significant 
(P<0.01) indicating that the model was well fitted.  Education (β = -0.08, P<0.05), household size (β= -
0.86, P<0.01) and experience (β = -0.09, P<0.05) had negative and significant effect on the food security 
status of the women rice farmers while access to credit ( β = 1.50, P<0.05) had positive influence on food 
security.   

 
The negative effect of education on food security of the respondents implies that an increase in the number 
of years of education will lead to a decrease in the likelihood of the women rice farmers who are food secure 
by 2%. This could imply that specific programmes such as extension services in agriculture may be more 
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effective at increasing the women rice farmers food availability and access (World Food Programme (WFP, 
2006); Muro and Burchi (2007).  However, this finding disagrees with the findings of Mukudi (2003) who 
found a positive relationship between household food security and education in Africa, but it agrees with 
Muro and Burchi (2007) who reported that primary education is a key determinant of food insecurity in the 
rural areas of low-income countries.   

 
The coefficient of household size was negative and significant. This is an indication that the larger the 
number of persons in a household, the higher the likelihood of the household been food insecure. In order 
words, increase in the number of persons in a household by 1 will reduce the likelihood of the household 
being food secure by 15%. This is so, because more people in the household could result to a higher level 
of dependence and the need for more income to be able to meet up with the household expenditures. This 
is in line with Ibok et al. (2014); Oyetunde-Usman and Olagunju (2019) and Agidew and Singh (2018) who 
also reported that household size had negative effect on household food security in Nigeria and Ethiopia.  

 
The negative coefficient and significance of rice farming experience is an indication that higher level of 
rice farming experience reduces the likelihood of the household being food secure. Experience enhances 
specialization but it may hinder adoption of technology. The women rice farmers may be used to doing 
things in their own way and this can translate into refusal to adopt new technologies which can enhance 
their efficiency and level of output. Thus, they may not be maximizing their output, and this can cause a 
decrease in their income and further translate into food insecurity. 

 
In addition, the results showed that a percentage increase in access to credit will lead to an increase in the 
likelihood of the women rice farmers being food secure by 26%.  Therefore, farmers’ access to credit 
enables them to expand production and it can also serve as a safety net against food insecurity. This finding 
corroborates the studies of Kuwornu et al. (2013) and Jabo et al. (2017) who found that access to credit 
improved the food security status of households in Ghana and Nigeria. 
 
Conclusion and Recommendations 
 
Based on the results obtained from this study, it can be concluded that rice farming enterprise by women in 
the study area was profitable and most (62%) of the women rice farmers were food secure and this was 
influenced by education, household size, experience and access to credit. Thus, in order to ensure the food 
security of the women rice farmers in the study area, the study recommends that financial institutions as 
well as cooperatives should make it easy for women to access loans so as to boost their production and 
enhance the food security of their households. In addition, policies geared towards reducing the birth rate 
should be enacted so as to control the nation’s population which will in turn reduce the household size of 
the women rice farmers. 
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Table 1: Sample distribution of women rice farmers 
 

LGA District Community Sampling frame Sampling size 
Shiroro Kuta Pina 52 39 

 Galkogo Galadimakogo 46 34 
  Gussoro 62  47 

Total 2 3 160 120 
Source: Survey data, 2019 
 
 
 
Table 2: Distribution of respondents by their socioeconomic characteristics  
 
Description 

Frequency Percentage (%) Mean 

Age    
21-30 28 23.4 36 
31-40 63 52.4  
41-50 29 24.2  
46-50 
Marital status 

   

Single  12 10.0  
Married 94 78.3  
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Divorce 9 7.5  
Separated 5 4.2  
Household size    
1-3 2 1.7 6 
4-6 91 75.8  
7-9 27 22.5  
Formal Education    
Yes 56 46.7 10 
No 64 53.3  
Main goal for rice farming    
Produce food for family 51 42.5  
Profit maximization 66 55.0  
Other goals 3 2.5  
No. of extension visits    
1.00 7 5.8  
2.00 14 11.7  
3.00 96 80.0  
4.00 3 2.5  
Cooperative organization    
Yes 114 95.0  
No 6 5.0  
Access to credit    
Yes 38 31.7  
No 82 68.3  

Source: Survey data, 2019. 
Table 3: Cost and returns to rice production in the study area 
Variables  Revenue/Cost (N  /ha) Percentage 
Rice Output   
Paddy rice 359,927.50 87.24 
Rice shaft(grass) 43,101.67 10.45 
Rice husk 9,538.75 2.31 
Total Revenue 412,567.92 100.00 
Variable input    
Labour   8,128.75 11.02 
Transportation 725.33 0.98 
Fertilizer(kg) 51,293.33 69.54 
Rice seed(kg) 6,085.00 8.25 
Insecticides(L) 2606.67 3.53 
Herbicides(L) 4,925.00 6.68 
Total Variable Cost 73,764.08 100.00 
Gross margin 338, 803.83  
Fixed Inputs   
Cost of Land 8,128.75 9.74 
Plough  11,1666.67 13.38 
Harrow 5,292.67 6.34 
Cutlass  3,435.00 4.12 
Hoe 4,852.50 5.82 
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Wheelbarrow  5,693.33 6.82 
Tractor  11,025.00 13.21 
Rake 1,453.33 1.74 
Storage facilities 5,758.33 6.90 
Knapsack sprayer 12,866.67 15.42 
Planter  7183.33 8.61 
Bags 6,590.58 7.90 
Total Fixed Cost 83,445.17  
Net Farm Income 255,358.66  

Source: Field survey, 2019 
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      Figure. 1: Food security status in the study area.  
      Source: Field survey, 2019 
 
 
 
 

 
      Figure 2: Women rice farmers food insecurity coping strategies  
      Source: Field survey, 2019 
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Table 4: Determinants of food security status of women rice farmers in the study area 
Variables  Coefficient   Z-value Marginal effect 
Age 0.01 0.04 0.17 0.00 
Education -0.08* 0.05 -1.67 -0.02 
Household size -0.86*** 0.24 -3.57 -0.15 
Marital Status 0.85 0.71 1.21 0.15 
Experience  -0.09* 0.05 -1.68 -0.02 
NFI  -3.72e-06 2.68E-06 -1.39 0.00 
Income from other sources 3.59e-06 9.78E-06 0.37 0.00 
Access to Credit  1.50** 0.60 2.50 0.26 
Distance from home to farm 0.23 0.35 0.66 0.06 
Number of extension visits 0.25 0.42 0.59 0.04 
Membership of cooperative 0.41 1.16 0.35 0.07 
Goal of farming -0.18 0.47 -0.38 -0.03 
Constant 5.29** 2.43 2.17  
LR chi2(12) 33.91    
Prob > chi2 0.0007    
Pseudo R2 0.2111    

***, **, *implies significance at 0.01, 0.05 and 0.1 probability levels respectively 
Source: Field survey, 2019 
 


