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  Abstract 
The study examined the rice farmer’s productivity in Wase Local Government 
Area of Plateau State, Nigeria; the objectives were to estimate profitability of rice 
farming in the study area and determine the socio economic factors affecting rice 
farmer’s productivity. Primary data were used for this study with the aid of 
well-structured questionnaire. A multi-stage sampling technique was used in se-
lecting rice farmers in the study area. Three major rice producing districts were 
purposely selected from the Local Government Area followed by the random 
selection of the villages from each districts. In all, 153 rice farmers were ran-
domly selected from six village’s. Gross margin analysis revealed that the pro-
duction of rice is profitable with the gross margin of N216,576. The multiple re-
gression estimates for determinant of productivity among rice farmers reveals that 
the coefficient of age, educational level and farm size were negatively significant 
at 1% level while the quantity of seed and fertilizer were positively significant at 
5%. Based on the findings of the study, recommendations are necessary for more 
sustainable rice production in the study area. 
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1. Introduction 

Agriculture is the mainstay of the majority of Nigerian rural poor, producing major crops comprising cereal such as 
sorghum, maize, rice; tubers such as yams, cassava, legume such as groundnut and cowpea as well as vegetables. Rice 
is cultivated in all regions of Nigeria. It ranks sixth after sorghum, millet, cowpea, cassava, and yam [1]. It accounts for 
about 12 percent of the total cereals produced in Nigeria [2]. Five major production systems have been identified, these 
are the upland rain fed, inland shallow swamp, deep water, floating lowland and irrigated rice production systems [3]. 
In 1990, rice yield in Nigeria was 2.07 tonnes/hectare, this reduced to as low as 1.3 tonnes/hectares in 2007 and in 2012, 
Nigeria rice yield was 1.88 tons/hectare [4]. The land area under rice cultivation in Nigeria in 2005 was about 2.708 
million hectares. But the estimated area planted with rice in 2012 stood at 2.685 million hectares [4]. This figures indi-
cated a reduction in area cultivated for rice over the period 2005-2012. The population growth, urbanization, profession 
edifice and changes in nutritional desires in Nigeria lead to an increase in the demand for rice [5], also partly owing to 
an increase in income [6]. Rice is a major staple food in Nigeria, but its domestic production has never been able to 
meet the demand [7, 8] observed that the demand and supply gap in rice production is widening, resulting in huge im-
port bill on rice. Rice imports have affected the domestic production and marketing of Nigeria’s local rice. This is due 
to the decreased demand for local rice by Nigeria as opposed to the imported ones. To increase productivity of rice far-
mers in the country, the government devised a policy that improves the ability of farmers to access nitrogen fertilizer, 
improved rice seed and extension services. Productivity is said to have increased when the rate of growth of output is 
faster than the growth rate of inputs used in the production [9]. Also, as a response to the prevailing rice supply deficit 
situation in Nigeria, successive Nigerian governments intervened in the rice sector through the establishment of paras-
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tatals and policies since 1970; all these were aimed at encouraging, boosting local rice production and enhancing strate-
gies on food security and livelihoods of Nigerians. First, government established the Federal Rice Research Institute 
(NCRI) in 1974; National Seed Service (NSS) in 1975; and Operation Feed the Nation (OFN) in 1976. Other Govern-
ment programmes were the River Basin Development Authority (RBDA) 1977; Agricultural Development Projects 
(ADP) 1975; The Structural Adjustment Programmes (SAP) 1986; [10]. The National Special Programmes on Food 
Security (NSPFS), National Rice Development Strategy (NRDS) 2009 and Presidential Initiative on Rice (2001), aimed 
at attaining food sufficiency in local production of rice in the short term (2005) and increase export in the medium term 
(2007), with targets of 3 million hectare cultivation, and 15 million tons of paddy rice or 9 million metric tons of rice 
[11]. However, despite numerous efforts and policies to increase rice farming, there has not been any significant im-
provement [12]. Also, Nigeria is still the world largest importer of rice [8]. In a bid to achieve rice self-sufficiency in 
Nigeria, a rice transformation action plan was set up in 2011 under the umbrella of the Agricultural Transformation 
Agenda (ATA) and the target was 6.0 million metric tons per annum of locally produced and internationally competi-
tive milled rice by 2015 [13]. The importation of rice to bridge the demand-supply gap is worth ₦365 billion [14]. The 
cost of these rice imports represents a significant amount of lost earnings for the country in terms of jobs and income 
[15]. Therefore, the main objective of the study is to analyze rice productivity among farmers in Wase Local Govern-
ment Area of Plateau State, Nigeria. While the specific objective are to: estimate the cost and return of rice producers 
and to determine the socio-economic factors affecting rice productivity in the study area.[ 

2. Methodology 
The study was conducted in Wase Local Governments Area of Plateau State, Nigeria. It is located about 216 kilome-

ters away from Jos, the State capital, with an estimated population of 209,311 in 2015 [16]. The land covers an area of 
4,587 square kilometers. The annual rainfall is 1,083 mm and 27.4 °C average temperature. Major crops grown are food 
and cash crops as maize, sorghum, rice, groundnut, cotton, vegetables and beans. The major livestock are cattle, sheep, 
goat, poultry, and pigs. 

A multi-stage sampling technique was conducted in three (3) district of Wase Local Government Area. The three (3) 
districts are Kadarko, Lamba and Wase town. The primary data in the study were obtained from153 rice farmers. This 
structured questionnaire was used to collect data from the farmers during 2014/2015 season. Data were analyzed using 
gross margin and multiple regressions. 

3. Model Specification 
3.1 Gross Margin Analysis 

Gross Margin is simply the difference between the total revenue and the total variable cost of each unit. 
GM = TR-TVC, Where; GM = Gross Margin, TVC = Total Variable Cost, TR = Total Revenue. The variables to be 

used are: Seed (₦/kg), Fertilizer (N/Kg), Agro chemicals (N/Kg), Labour (mandays), Transportation (N/km). 

3.2 Total Factor Productivity (TFP) 
The Total Factor Productivity is measured as the inverse of the average unit cast of production. It is defined as the 

inverse of the ratio of total variables cost to total output. The model is approximated by a linear relationship. 
(i) Total Factor Productivity Model 

TFP = Q
TVC

 or 1
AVC

 …………………………………………… (1) 

where, TFP = total factor productivity, Q = output(yield) and TVC = total variable cost. 
TFP = F(Zi,Z2,Z3.........,Zm)……………………………………….(2) 

TFP = do + dizi+d2Z2+d3Z3+.........+d10Z10-------------------------------------- (3) 

3.3 Multiple Regression Model 

This model was used to determine the socio economic factors influencing the productivity models (total factor). The 
model is as specified below: 

Y = F(Z1, Z2, Z3, Z4, Z5, ei).............................……........................... (4) 
Y = bo+b1Z1+b2Z2+b3Z3+b4Z4+b5Z5+Ui (linear)…………………………... (5) 

Where Z1 = age of farmers (yrs); Z2= level of education (yrs); Z3 = farm size (ha); Z4 = seed (₦/kg); Z5 = fertilizer 
(N/kg); Z6 = labour (mandays); u = error term; β = parameters to be estimated. 
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4. Results and Discussion 

4.1 Gross Margin Analyses of Respondents 
The result in total variable cost consist of seed, labour, fertilizer, chemicals, transportation, land rent, the total varia-

ble cost stood at N179,424. Gross Income was N 396,000 and the gross margin was N 216,576, while the return per 
naira increased was 0.83 (Table 1). This means that for every one naira invested, there was a return of 0.83 kobo. This 
implies that production of rice is profitable in the study area. This means that the income generated would help farmers 
to have a sustainable livelihood. 

Table 1. Gross Margin of Rice Productivity in the Study Area 

Items Cost/ha(₦) Percentage 

A: Gross Income (GI) 396,000  

B: Variable Cost (VC)   

Seed 9,600 5.4 

Fertilizer 32,000 17.83 

Agro chemicals 8,752.90 5.0 

Transportation 9,750 5.4 

Labour   

Weeding 16,500 9.19 

Harvesting 11,540 6.4 

Land preparation 40,000 22.29 

Sowing/plating 8,350 4.65 

Processing and storage 33,431.40 18.6 

Land 10,000 5.6 

Total variable cost (TVC) 179,424 100% 

C:GrossMargin (GM) 216,576  

D: Net Return (NR) 0.83  

Source: Field survey, 2016. 

4.2 Socio Economic Factors Affecting Rice Farmer’s Productivity in the Study Area 
The multiple regression shows that R2 (the coefficient determination) was 0.645 (Table 2). This shows that the varia-

tion in the dependent variable Y (output) was influenced by the combined effects of the independent variable (z1-z6). 
This implies that 36% of the variation in rice productivity was accounted for by the inputs included in the model. 

Age: This variable is negatively significant at 5% level. This implies that an increase in the age of the farmers would 
lead to a decrease by the value of -0.584. This support the finding of [17] and [18] which found that age has a negative 
influence on productivity. 

Educational level: This variable is negatively significant at 5% level. This implies that an increase in the education 
of the farmers would lead to a decrease by the value of -0.426. This support the finding of [17] which found that educa-
tion has a negative influence on productivity. 

Farm size: The variable is negatively significant at 5% level. This implies that an increase in the farm size would 
lead to a decrease by the value of -0.604. 

Quantity of seed: The variable has a positive coefficient (0.114) and significant at 1% level. This implies that a unit 
increase of input will lead to an increase in output. This suggests that the more use of certified seed the more productive 
the rice farmer. 

Quantity of fertilizer: This variable has a positive coefficient (0.664) and significant at 1% probability level. This 
implies that the higher the use of fertilizer the more productive the rice farmer become. This support the finding of [19] 
which observed that the use of fertilizer increased agricultural productivity of crop farming in the dry savannah and 
humid forest agro-ecological zones of Nigeria.  
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Table 2. Multiple Regression Rice Productivity in the Study Area 

Variables Coefficient Standard error t- ratio 

Constant 0.395 0.461 0.856 

Age -0.584 0.226 -2.464** 

Education -0.426 0.189 -2.25** 

Farm size -0.604 0.297 -2.023** 

Seed 0.114 0.042 2.704*** 

Fertilizer 0.664 0.232 3.136*** 

Labor 0.635 0.529 -1.200NS 

R2 0.645   

Notes: **—5%, ***—1%, NS—Non-Significant. 

5. Conclusion/Recommendations 
On the basis of findings, it was concluded that rice production in Wase Local Government Area of Plateau State is 

profitable given improved seed, available climate and soil requirement. It was recommended that more revenue can be 
made by farmers if availability of agricultural inputs are subsidized which could help them to have a sustained livelih-
ood. 
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