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ABSTRACT 

Cowpea is a very important crop which is grown in many parts of Nigeria. It provides protein to 

rural as well as the urban dwellers as a substitute for the animal protein. However, the supply 

side of cowpea production in Nigeria does not match its demand forces due to some factors 

related to production processes, diseases and pest and economic factors. The study evaluated the 

profitability and technical efficiency of cowpea production including the factors affecting the 

inefficiency in the production process. A multi-stage random sampling approach was employed 

for the study while a total of 120 copies of well-structured questionnaires were administered. 

Descriptive statistics (frequency and percentage), gross margin and the stochastic frontier 

production function were used to analyze the socio economic characteristics of the cowpea 

farmers, profitability and technical efficiency of cowpea production respectively. Cooperative 

membership and farming experience have significant coefficient at 1% level of significant while 

the marginal value products of all the resources (land, seed, hired labour, family labour, fertilizer 

and pesticide) are less than their unit prices (marginal value product was less than marginal fixed 

cost).The study concluded that farmers can increase their efficiency level if they can source their 

inputs and information needed in farming directly from Oyo State Agricultural Development 

project and if an entrepreneurial class of people are also well motivated and trained to employ an 

appropriate inputs use combination pattern in order to achieve the highest possible level of 

production from given resources which will lead to high level of efficiency. There is need for the 

involvement of extension personnel in assisting cowpea farmers in the area of improving their 

level of awareness especially to motivate the farmers to associate themselves with existing and 

organized cooperative society because cooperative membership has higher technical efficiency 

value than non- membership in cowpea production. 
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INTRODUCTION 

Even though Nigeria has a high poverty rate, it still has a higher GDP in comparison to other 

countries of Africa (Omorogbe, 2014). Till now Nigeria has been trailing behind Western 

economies. Currently, almost fifty years after gaining independence, Nigeria should compete 

with economies of the world rather than just African economies. But there is no likelihood of 

achieving the potential in the nearest future judging by the trends of agricultural production in 

the country (Omorogbe, 2014). Small holder farmers need to be encouraged in this regard 

because they constitute about 95% of farming household in Nigeria and produce most of the food 

crops consumed in the country (Agwu, 2001). 

Cowpea (Vigna unguiculata), is a food and animal feed crop grown in the semi-arid tropics 

covering Africa, Asia, Europe, United States and Central and South America. Cowpea grains 

contain 25% protein, and several vitamins and minerals. The plant tolerates drought, performs 

well in a wide variety of soils, and being a legume, it replenishes low fertility soils when the 

roots are left to decay. It is grown mainly by small-scale farmers in developing regions where it 

sis often cultivated with other crops as it tolerates shade. It also grows and covers the ground 

quickly, preventing erosion (Gungula and Garjila, 2005). 

Cowpea’s high protein content, its adaptability to different types of soil and inter-cropping 

systems, its resistance to drought, and its ability to improve soil fertility and prevent erosion, 

makes it an important economic crop in many developing regions. The sale of the stems and 

leaves as animal feed during the dry season also provides a vital income for farmers (Ayodele et 

al, 2013). Cowpea is a very important crop which is grown in many parts of Nigeria. It provides 

protein to rural as well as the urban dwellers as a substitute for the animal protein (Ayodele et al, 

2013). 

Nigeria is the largest producer of cowpea in Africa while increase in demand for cowpea in the 

past few decades has led to the cultivation of cowpea as a sole crop in many parts of the country, 

however, with increasing population over the years, the demand for the crop had gone up but the 

production has not been increased significantly (Agwu, 2001). In essence, the supply side of 

cowpea production in Nigeria does not match its demand forces due to some factors related 
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toproduction processes, diseases and pest and economic factors (Ayodele et al, 2013). It is 

against this backdrop; this finding evaluated the technical efficiency of production of cowpea as 

well as its investment worth in Oyo State and also identifies the factors affecting the inefficiency 

in the production process. 

METHODOLOGY 

Study area 

Oyo State is an inland state in South-western Nigeria, with its capital at Ibadan. It is bounded in 

the north by Kwara State, in the east by Oyo State, in the south by Ogun State and in the west 

partly by Ogun State and partly by the Republic of Benin. Oyo State covers approximately an 

area of 28,454 square kilometers and is ranked 14th by size (Agunwamba et al., 2009). The 

Climate is equatorial, notably with dry and wet seasons with relatively high humidity. The dry 

season lasts from November to March while the wet season starts from April and ends in 

October. Average daily temperature ranges between 25 °C and 35 °C, almost throughout the year 

(Agunwamba et al., 2009). 

Agriculture is the main occupation of the people of Oyo State. The climate in the state favours 

the cultivation of crops like maize, yam, cassava, cowpea, millet, rice, plantains, cocoa, palm 

produce, cashew etc. There are a number of government farm settlements in Ipapo, Ilora, 

Eruwa, Ogbomosho, Iresaadu, Ijaiye, Akufo and Lalupon. There is abundance of clay, kaolin and 

aquamarine. Figure 1 presents the names and geographical locations of Local Government Areas 

in Oyo State. 
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Figure 1: Map of Oyo state 

Sources and Method of Data Collection 

Data for this study were collected from primary source. Primary data were collected using 

structured questionnaire. The data collected include hectare of cowpea cultivated, quantity of 

fertilizer application, quantity of pesticide applied and labour use per man day. Information on 

household characteristics such as family size, educational status, farm-size and farmers 

experience were also collected. 

Sampling Procedure 

A multi-stage random sampling approach was employed in this study to choose the study area, as 

well as the respondents. In the first stage, three Local Government Areas such as Iseyin, Ibarapa 

Central and Akinyele Local Government Areas were randomly selected while four villages were 

randomly selected in each of the three selected Local Government Areas for the second stage. In 

the third stage, 10 cowpea farmers were purposively selected and interviewed in each of the 

twelve villages with the use of well-structured questionnaires. This gave a total of 120 cowpea 

farmers (102 males and 18 females). Each respondent was interviewed separately and each 

http://www.jfrm.org.ng


  

199

 
Journal of Forestry Research and Management. Vol. 15(3).195-208; 2018, ISSN 0189-8418 

www.jfrm.org.ng 

interview lasted for about 1 hour. The exercise was carried out between December 2017 and 

April 2018.  

Data analysis 

Descriptive statistics such as frequency and percentage were used to describe the socio-economic 

characteristics of the respondents while gross margin was used to determine the investment 

worth in terms of profitability of the cowpea enterprise. Likewise, the stochastic frontier 

production function was used to analyze the technical efficiency of cowpea production in the 

study area.  

Analytical Framework 

Stochastic Production Function 

This finding employed a variation of the stochastic production analysis by Battese andCorra 

(1977). The empirical model of stochastic production and frontier applied to the analysis of 

efficiency to the production system of the cowpea is specified as: 

Ln Yij = LnB0 + B1Ln X1ij +B2LnX2ij +B3LnX3 + B4LnX4 +B5LnX5 +B6LnX6 +Vij- Uij 

Where the subscripts i and j refer to the ith cowpea producer and jth input respectively 

Y =Total output (kg) 

X1 = farm size in (ha) 

X2 =Quantity of seed in (kg) 

X3 =Amount spent on hired labour (N) 

X4 =Family labour (man day) 

X5 =Fertilizer (kg) 

X6 =Pesticide (litres) 

Vij are assumed to be independent and identically distributed normal random errors, having mean 

zero and variance (--). That is term Vij is the symmetric component and permit random variation 

output due to factors outside the of the farmers like fluctuation inputs, Uij is the non-negative 

random variable call technical inefficiency effects associated with technical inefficiency of 

cowpea production that is term Vij takes care of the variation noticed as a result of the following. 
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Family size, age, educational status, cooperative membership and years of experience, It is called 

a one-sided component. (Uij>0) which reflects technical efficiency relative stochastic frontier. 

Thus Uij equals zero for any output lying on the frontier while Uij>0 for any lying below the 

frontier, hence the equation. Because, the output variable in the stochastic frontier production 

function is output in kg. The measures of technical efficiencies of the cowpea farmers, it is 

assumed that the inefficiencies effects are independently distributed and Uij arises by truncation 

at zero of the normal distribution with mean. 

The technical efficiency of an individual firm is defined in terms of the observed output 

Yi to the corresponding frontier output 

 

.The 

 

is maximum output achievable given the 

existing technology and assuming 100% efficiency. It is denoted as: 

 

= f (Xij, ß) +V, that is 

TE= Yi / . 

Also the TE can be estimated by using the expectation of Ui conditioned on the random 

variable (V-U) as shown by Battese and Coelli 1988. That is TE = f(Xi, ß) + V-U / f(Xi, ß) +V 

and that 0 TE 1. 

Gross Margin 

It was used under the assumption that fixed cost component is negligible as in the case with 

subsistence farming and that the analysis is for short term. It is expressed as: 

GM= - 

 

…. (1), 

Where: 

GM = gross margin (N/ha); 

 

= output of crop (kg); 

 

= unit price of the output (100kg); 

= total revenue from the crop (N/kg); 

= quantity of the ith input used in kg per hectare; 

= price per kg of the ith (N/kg); 

= total cost associated with the ith input per hectare; 

= summation sign. 
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RESULTS AND DISCUSSION 

Table 1 presents the socio-economic characteristics of cowpea farmers which shows that the 

mean age of the farmers was 49 years. About 45% of the farmers were below 50 years of age. 

That is majority of the farmers are in the active age. The average technical efficient seems not to 

be different across the age groups. This result of this findings support the finding of Abba (2013) 

who found out that the mean age of the cowpea farmers was 37 years, which suggested that 

cowpea farming is dominated by the youth in Nigeria.  

Item                         Frequency                   Percentage                      Average efficiency level 

Age 

30-49                        54                             45.0                                1.88 

50-69                        55                             45.8                                1.85 

= 70                          11                             9.2                                  1.11 

Total                         120                           100 

Marital Status 

Married                     118                           98.3                               0.93 

Single                          2                           1.7                                 0.96 

Total                          120                           100 

Gender 

Male                          102  85.0                                0.98 

Female                       18                            15.0                                0.82 

Total                          120                           100 

Level of Education   

Primary education       68                           56.6                                0.98 

No formal education    29                           24.2                                0.85 

Tertiary education        23                          19.2                                0.91 

Total                           120                          100 

Years of farming 

< 1                               67                            55.8                               0.92  

1-2                               24                            20                                  0.73 
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3-4                               17                           14.2                               0.83  

5+                                 12                          1                                     0.98 

Total                             120                         100  

Farm size 

< 0.10ha                        25                          20.8                               0.93  

0.11-0.3                         50                          41.7                               0.98  

0.31-0.5                        30                          25                                 0.93  

0.51-0.8                        15                          12.5                              0.92  

Total                             120                        100      

Source of land  

Family                           96                        76.6                            0.98  

Leased                           23                         9                               0.92  

Rent                                5                         4.2                             0.83  

Total                             120                        100 

Source: field Survey 2018 

Marital status is directly linked with the farmers ‘performance in that it affects their level of 

productivity. Married farmers can engage the family labour in carrying out some of the farming 

operations. The marital status of the sampled farmers indicates that majority of the farmers are 

married. In fact, only 2 percent of the farmers are single. This suggests that the farmers that are 

single are more technically efficient in their usage of resources than their married counterparts. 

This may be probably due to the fact that most married farmers engaged in more distractive 

family responsibilities that may lead to their technical inefficiency. 

The table also revealed that 15% of farmers were females while the remaining 85% were male. 

This means that most of the cowpea farm owners were male and this may be due to the fact that 

women were generally treated as part of the labour available to the head of the households at a 

specified time such as during harvesting and processing. The result also revealed that male was 

efficient in input combination than female farmers in cowpea production. 

Furthermore, the cowpea farmers that had primary education were more technically efficient in 

cowpea production than those with no formal education. The finding of Abba (2013) also found 
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a similar report regarding the mean years of education of cowpea farmers in Nigeria which 

indicated that on average the highest level of education attained by a farmer was primary school. 

Farming experience can be said to measure the number of years of active participation in the 

cultivation of cowpea with a view to determining how such experience has contributed to 

farmers’ productivity in terms of yield and input use. Through experience, skills are developed. 

It was observed in the study area that more experienced farmers are better managers of farm 

resources than the less experienced ones. About 55.8% of respondents have less than 1year of 

farming experience in cowpea production and they have higher technical efficiency than those 

farmers between 1 – 4 years of experience in cowpea production (Table 1). 

It was also revealed that about 41.7% of the farmers had their farm size between 0.11 – 0.30 and 

also have higher technical efficiency in cowpea production. It can be observed that majority of 

the farmers (76.6%) obtain their land through family inheritance and also having higher technical 

efficiency than other sources of land for production. This indicates that communal land tenure 

system is still operating in the area and among the problems associated with this system is that 

individual farmers have small fragmented farm holding which explains while they have small 

farm size as revealed in Table 1. 

Table 2: Results of the Determinant of Efficiency 

Item    Coefficient  Standard Error  t-value 

Constant   0.8952   0.0232   38.55 

Farm size   0.0282   0.0246   1.44 

Sex    0.012   0.0075   1.60 

Age    -0.00004402  0.000366  -1.20 

Extension awareness  O.00624  0.009313  0.67 

Primary education  0.01187  0.009892  1.20 

Secondary education  0.0051   0.013077  0.39 

Cooperative relationship 0.0219***  0.007449  2.94 
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Farming experience  0.00167***  0.0005529  3.02 

Diagnostic statistics, log 

Likelihood=211.35.Chisquare=41.12.  

Significant at1%, 

N=120 

Source: field Survey 2018 

***Indicate statistical significant of the coefficient at 1% level 

The regression equation is 

E = 0.8952 + 0.0282X1 + 0.0004402X7 + 0.012X8 + 0.000624X9 + (0.0232) (0.0246) 

(0.000366) (0.0075) (0.009313) 0.01187X10 + 0.0051X11 + 0.0219X12 + 0.00167X13 

(0.009892) (0.013077) (0.007449) (0.0005529) 

Results of regression analysis 

In Y = 4.4126 + 0.06593InX1 + 0.0540InX2 + 0.01843InX3 + (0.0000251) (0.0000178) 

(0.0000199) (0.00000140) 0.1801InX4 + 0.1087InX5 + 0.0368InX6 (0.0000633) (0.00000673) 

(0.0000 

From the result of the determination of efficiency factors above, 2 variables such as cooperative 

membership and farming experience have significant coefficient at 1% level respectively. The 

coefficient of other independent variable (farm size, sex, primary education secondary, and 

extension awareness) were however not significant (p>0.10).  

The coefficient of farming experience is estimated to be positive and statistically significant at 

1% level. This indicates that a unit increase in farming experience leads to a better assessment of 

the important and complexities of good farming decision making including efficient use of input. 

The farming experience suggests that only farming back ground is an important positive 

determinant of a farmer’s technical efficiency.  
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Also, the coefficient of cooperative membership variable is estimated to be positive and 

statistically significant at 1% level. This suggests that cooperative membership has higher 

technical efficiency value than non-membership in cowpea production. That is cooperative 

membership is associated with higher level of technical efficiency in cowpea production. The 

results indicated that farmers that belong to cooperative groups and those with higher farming 

experience tend to be more efficient in cowpea production and hence capable of increasing their 

productivity. This finding therefore consistent with the findings of Amaze and Olayemi (2000) 

and Abba (2013) who discovered that farmers that are experienced, with high level of education 

and have more extension contact tend to be more efficient in farming and hence increase in the 

output level. 

Resources Use Efficiency 

In order to ascertain whether resources are efficiently put to use, the Marginal Value Product 

(MVP) of land, seed, family labour were calculated and then compared with their input prices, 

since these variables are expressed in physical quantity in the function estimated, the MVP of 

such are compared with their unit prices to determine the degree of efficiency for their use. 

Table 3: Marginal Value Product and Unit Cost of Each Resource 

RESOURCE                  MPP             UNIT PRICE INPUT (N)     MVP                 MFC (N)  

Land                               06503                     10,000                           300.6              10,000  

Seed                                0.5402                     400                               320.4                 400  

Hired Labour                  0.0843                     1500                             500.06              1500 

Family Labour                0.1087                     1500                             100.81              1500 

Fertilizer                          0.1087                     1900                             60.52               1900 

Pesticide                          0.0368                     1800                             22.22                1800 

Source: field Survey 2018 
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The current farm gate price of cowpea is N500.00/kg. Given the levels of technology and prices 

of inputs and output, the marginal value productivity is the yardstick for judging the efficiency of 

resources use since a given resource is optimally allocated when there is no significance between 

MVP and its unit price. Thus, the marginal productivities of individual resource provides a frame 

work for policy decision on resource adjustment and the difference between the MPV and the 

unit cost indicates the scope of resource adjustment necessary to attain economic optimum. 

As shown in the Table 3, the marginal value products of all the resources (land, seed, hired 

labour, family labour, fertilizer and pesticide) are less than their unit prices (MVP<MFC). This 

implies that these resources are underutilized in the production. Hence, there is resource use 

inefficiency. Therefore, there is need to cut down the level of resource use until the marginal 

value product and marginal factor cost of each resource are at equilibrium in order to attain 

optimal allocation of the resources in cowpea production i.e. where MVP=MFC. The finding was 

consistent with the earlier work by Azeez et al (2013) on technical efficiency of Moringa 

oleifera production in Isokan Local Government Area of Osun state, Nigeria who posited that the 

marginal value products of resource use in the production process were less than their unit prices 

which indicated that the production process lacked resource use efficiency. In the same vein, the 

findings of Abba (2013) on cowpea production gave a strong support to this stand point which 

indicated a decreasing return to scale and production inefficiency of cowpea in Adamawa State, 

Nigeria. Though, in terms of production efficiency of cowpea, Muhammed and Muhammed 

(2014) carried out investigation on profitability analysis of cowpea production in Zaria local 

government of Kaduna state and the results showed that cowpea production is profitable and 

there was a greater potential for increasing cowpea production in the study site. 

CONCLUSION AND RECOMMENDATIONS 

Based on the result of the study, the following conclusion and recommendations were made: 

Farmers can increase their efficiency level if they can source their inputs and information needed 

in farming directly from Oyo State Agricultural Development project and if an entrepreneurial 

class of people are also well motivated and trained to employ an appropriate inputs use 

combination pattern in order to achieve the highest possible level of production from given 
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resources which will lead to high level of efficiency. There is need for the involvement of 

extension personnel in assisting cowpea farmers in the area of improving their level of awareness 

especially to motivate the farmers to associate themselves with existing and organized 

cooperative society (Table 2) because cooperative membership has higher technical efficiency 

value than non- membership in cowpea production.  

In the same vein, distribution of credit facilities to such farmers should also be encouraged and 

monitored by the government officials with existing co – operative groups, so as to ensure that 

the loan get to the proper hands (farmers) on time to procure necessary inputs at the appropriate 

time. Improved seed variety should be distributed evenly among the farmers in order to increase 

the yield of farmers annually and also be able to withstand the damaged done by pests. 

Government should also endeavour to provide machineries for the potential farmers such as 

tractors, harrow and disc plough among other in order to enhance the production activities. 
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