
Agricultural Economics and Extension Research Studies (AGEERS)Vol7,No.2,2019 

82 
 

ANALYSIS OF TECHNICAL EFFICIENCY OF FEMALE VEGETABLE FARMERS IN 
BENIN METROPOLIS, EDO STATE, NIGERIA 

 
Egbodion, J and Igbinidu.O 

 
Department of Agricultural Economics and Extension Services University of Benin P.M.B 1154, Benin 

City, Edo State, Nigeria 
Agboikhena.egbodion@uniben.edu 

ABSTRACT 
The study analyzed the technical efficiency of female vegetable (Telfairia occidentalis) farmers 
in Benin, Metropolis Edo State, Nigeria. The specific objectives were to examine the socio- 
economic characteristics of the farmers, estimate the Technical efficiency of farmers with a view 
to identifying the factors that affect efficiency in vegetable production in the study area. Data 
were collected with a structured questionnaire and as well as interview scheduled through a 
simple random sampling of 100 female vegetable farmers in the study area. Data analysis was 
carried out with the use of descriptive statistics such as frequency count, percentages, standard 
deviation and the stochastic frontier production function as specified by Cobb-Douglas. The 
result of the analysis showed that majority of the farmers were between the age range of 41 – 50 
years with a mean age of 47 years, 35% of the farmers had primary education with a mean 
farming experience of 6 years, 86% of the farmers were married with a mean house hold size of 
5 person and farm size of 0.004hectare.The regression analysis indicated that the farmers were 
operating at an increasing return to scale of 5.76. All the production technologies employed, 
jointly and positively affected farmer’s outputs, but only farm size and planting materials were 
significant at 5%. Technical efficiency of the farmers range from 0.700 to 1.000 in the study 
area, with mean value of 0.918, minimum and maximum values of 0.736 and 0.990 respectively. 
Indicating an efficiency gap, that the farmers were operating 8.2% below the frontier. It is 
recommended that governments and donor agencies should make more arable land available to 
these female farmers. 
Keywords: technical efficiency, stochastic frontier, vegetable female farmers, return to scale 
 
INTRODUCTION 
Vegetables are integral component of our daily food. Fluted pumpkin (Telfairia occidentalis.) is 
a well grown vegetable in Nigeria for its high nutritional, medicinal and industrial values. It is 
rich in protein 29%, fat 18%, minerals and vitamins 20% (Ndor, Daudu & Garba, 2013). The 
tender and succulent leaves and immature seeds are cooked and consumed as vegetables. The 
leaves may be cooked together with melon seeds, (Citrus lanatus), okra, ogbono (Irvingiaspp) or 
alone with pepper and tomatoes as stew to eat rice or yam. It is eaten by people of all classes and 
there is no religious or economic barrier constraining its consumption. Production of vegetables 
have tremendous potentials to address poverty and nutritional imbalance of the populace. This is 
because vegetables are affordable, easily available, grows well on most soils, requires minimum 
production inputs, rich in vitamins, minerals, and load with anti-oxidants properties (Eusebio, 
2009). A balanced diet should contain 250-325 gm of vegetables and the average human 
requirement for vegetable consumption is 285 gm per person per day for a balanced ration 
(Nwachukwu & Onyenweaku, 2007). 
 
Telfairia occidentalis otherwise called fluted pumpkin is a commonly grown vegetable in most 
parts of Nigeria. It is cultivated for its leaves, seeds with high nutritional value.  Outside of 
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Nigeria, fluted pumpkin is frequently consumed by not less than 35 million people in West 
Africa. It is cheap and affordable and used to check problems of malnutrition in children 
(Emokaro & Ekunwe, 2007). Pregnant women and patients suffering from anemia use the leaf 
juice as a blood tonic. Okokoh (2005) added that fluted pumpkin leaf juice or pulse has high 
level of medicinal value, aid the treatment of sexual impotencies, maintenance of prostate gland, 
urinary and digestive disorder. The seeds have lactating properties and are therefore in high 
demand by women. The pulp of the fruit is used as fodder for livestock (Alegbejo, 2012). The 
protein content of seed and leaves are as high as 20.5 g and 2.9 g respectively. 
 
The awareness of consuming vegetables as source of cheap protein has increased tremendously 
in recent times and its farming is motivated by economic objectives of earning positive economic 
returns arising from the application of scarce resources. However, there could be constraining 
variables which may prevent decision units to realize this objective. Thus there is the need to 
examine the technical efficiency of female vegetable farmers in the study area in order to 
identify factors that could influence farmers technical efficiency in their outputs. The significant 
approach of efficiency study in agricultural output has been widely recognized by researchers 
and policy makers. It has remained an area of important research in developed and developing 
countries, particularly Nigeria that is faced with the challenge of food insecurity as a result of 
growing population which is not commensurate with agricultural output. Hence, there should be 
opportunity for developing and adapting better technology.  
 
METHODOLOGY 
The study was conducted in the Benin Metropolis of Edo State, Nigeria. Primary data were 
collected with the aid of a structured questionnaire and as well as interview schedule. A total of 
100 female vegetable farmers were selected through random sampling technique. The first stage 
involved a purposive selection of Oredo, Egor and Ikpoba-Okha local government areas in the 
metropolis because of high production of vegetables in the area. The second stage involved a 
random selection of ten communities and ten female vegetable farmers to have a total of 100 
respondents used for the study. Baseline information on socioeconomic characteristics of farmers 
input used, output data were collected. 
 
Descriptive statistics were used to describe the socio-economic characteristics of the farmers.  A 
multiple regression model based on Maximum Likelihood Estimation (MLE) procedure of 
stochastic production frontier function that assumed a Cobb-Douglas form was employed to 
estimate the technical efficiency of the vegetable farmers in the study area. The model was 
expressed in log linear form as: 
In Y = β0+ β1In X1 + β2 In X2 + ----------+ β7 In X7 + V– U-------- (5) 
Where In = natural logarithm, Y = total output of vegetable  measured in (kg), X1 = farm size 
(hectares), X2 family labour (man –day), X3 = Hired labour  (man – day), X4 = planting materials 
(kg), X5 = depreciation (Naira), X6 = operating cost (naira), X7 = farm distance (km), V = 
random error as previously defined and U = technical inefficiency effects as stated earlier. 
 
Estimated technical inefficiency model is as presented below: 
Ui = δ0 + δ1 Z1 + δ2Z2 + δ3Z3 ----------- + δ6Z6 ------------------------- (6) 
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Where Ui = inefficiency model effects, Z = education level (years) Z2 = Age ( in years) Z3 = 
farming experience  Z4 = Household size) Z5 = seed source  δ0 = constant and δ1

s = unknown 
parameters to be estimated. 
Equation (5) and (6) are jointly estimated by maximizing the likelihood function (Udoh and 
Akintola, 2001). 
 

RESULTS AND DISCUSSION  
Socio-economic characteristics of the vegetable farmers 
The socio-economic characteristics of the vegetable farmers are presented in Table 1. 
 

Table 1: Socio-economic characteristics of the vegetable farmers in the study area 
Variables                                                   Frequency                        Percentage 

Age (years) 
30 and below     7      7.0 
31 – 40      21    21.0 
41 – 50      40    40.0             
50 – 60     20    20.0 
61 – 70     12    12.0 
Marital Status 
Married     86    86.0 
Single        2      2.0           
Widowed     12     12.0 
Education level 
No formal Education    33    33.0 
Primary Education    35    35.0 
Secondary Education    28    28.0 
Tertiary Education      4      4.0 
Major Occupation 
Farming     21    21.0 
Trading     61    61.0 
Others      18    18.0 
Household size(number) 
1 - 4       26    26.0 
5 – 8      70    70.0                   
9 – 12        4      4.0 
Experience (years) 
1 – 5      51    51.0 
6 – 10      38    38.0                   
11 – 15     10    10.0 
16 – 20       1      1.0 
Farm Size (Hectares) 
.0001      74    74.0 
.0009      19    19.0                 
.0013        5      5.0 
.0058        2      2.0 
Sales Outlet 
Individual     38    38.0 



Agricultural Economics and Extension Research Studies (AGEERS)Vol7,No.2,2019 

85 
 

Market Women    60    60.0 
Others                   2      2.0 
Source: Field survey, 2018 
 

From the results in Table 1, the age of farmers range between 31 and 70 years indicating that 
both young and old women were involved in vegetable production but with more middle age 
ones, (40%) who were energetic in the business as showed by a mean age of 47 years. This is 
because rigorous operations such as heap making, staking and harvesting demand a measure of 
energy from the farmers. The household size varied significantly. This finding has implication 
for family labour availability. This supports Egbodion and Ahmadu (2012) who hold a similar 
report   in the study of arable crop based enterprise combination among smallholder farmers in 
Edo State, Nigeria.  
 
Most of the farmers (86%) were married in the study area. 33.0% of the farmers had no formal 
education, 35.0% had primary education, 28.0% had secondary education and 4.0% had Tertiary  
education which means that most of the farmers had low level of education as a result there 
would be need for capacity building for these farmers to attain optimum productivity. The farm 
size was small and ranged from 0.001ha to 0.0058ha, with a mean farm size of 0.004ha. This 
finding confirmed many other empirical works that agricultural production in developing 
countries are small farm size and scattered in smallholdings over short and long distances from 
each other. This is in agreement with Emokaro & Ekunwe (2007) who conducted a research on 
Efficiency of Resource Use and Marginal Productivities in Dry season Amaranth Production in 
Edo South, Nigeria 
 

Elasticity of Production and Return to Scale 
 

Table 2: Returns to scale of vegetable farmers in the study area 
Production Factors                                                   Elasticity 
Farm size                                                                      5.312 
Labour                                                                          0.024 
Manure                                                                         0.003 
Planting material                                                          0.427 
Return to scale                                                            5.766 
Source: Field survey, 2018; RTS = 5.766 (i.e. Increasing Returns to Scale) 
 
The estimated coefficients in the MLE model in Table 2 were also the elasticities of production 
of the included variables of the SFPF for the Cobb-Douglas functional form used. All the 
variables exhibited a positive sign ranging from 0 to 5.312, with RTS of 5.766 which is greater 
than unity, indicating increasing return to scale. This finding implied that with respect to overall 
usage of the production factors by the vegetable farmers in the study area; they were operating at 
the irrational region of production which is not economical; To improve in this situation would 
require that the overall production factors be intensified and resources expanded to advance to 
economic region of production were production inputs would be maximally utilized. This finding 
confirmed with previous result by Egbodion and Ahmadu (2012) in which arable crop farmers 
exhibited similar RTS. Only planting materials and farm size were significant at 5% among the 
production technology adopted by the farmers. 
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Technical efficiency of the farmers  
Table 3: Distribution of Technical efficiency range among vegetable farmers in the study area. 
Efficiency range                              Frequency                         Percentage 
0.700 – 0.800                                           5                                          5.0 
0.801 – 0.850                                           9                                          9.0 
0.856 – 0.900                                          18                                       18.0 
0.901 – 0.950                                          30                                       30.0 
0.951 – 1.000                                          38                                       38.0 
                                                                100                                     100 
Source: Survey data, 2018; Mean TE= 0.920    Minimum TE= 0.736     Maximum TE= 0.990 
 
The sigma value was positive which indicated appropriateness of the model used; TE distribution 
skewed to the right, with majority of the vegetable farmers having efficiency value ranging from 
0.901 to 1.000 respectively, with a mean efficiency value of 0.920, minimum and maximum 
efficiency values of 0.736 and 0.990 respectively. This indicates that the farmers were operating 
at about 8% below the frontier implying that most of these farmers were technically efficient in 
vegetable production in the study area. Only about 14% of the farmers had TE value less than 
0.901.  a large proportion (86%) of farmers having high TE value is consistent with Egbodion & 
Emokaro (2012) who assert that the vast majority of the small holder farmers had high level of 
TE gains given their state of Technology and resource conditions. 
 
Technical inefficiency of the farmers 
Table 4: Estimates of the Ordinary Least Square (OLS) and Maximum Likelihood Estimation 
(MLE) results to the vegetable farmers in the study area. 
Variables         OLS coefficients      Std error      MLE coefficients       Std error   
Constant                              4.243 ⃰ ⃰             0.336               4.392 ⃰ ⃰                   0.343 
Farm size                             5.324*               0.921               5.312 ⃰ ⃰                   0.950 
Labour                                 0.020               0.064               0.024                     0.064 
Manure                                0.009               0.007               0.003                     0.006 
Planting material                 0.482 ⃰ ⃰             0.076               0.427 ⃰ ⃰                   0.071 
Sigma                                  0.029                                       0.027                     0.234 
Log likelihood function      383.4                                        145.2   
Inefficiency model 
Constant                                                                               0.451                    0.198 
Age                                                                                     -0.003                    0.004 
Education level                                                                    0.003                    0.041 
Household size                                                                   -0.015                    0.017 
Farming experience                                                           -0.038                     0.016 
Source: Computation from survey data, 2018. ⃰ ⃰ Significant at 5% 
 
Technical inefficiency model was jointly estimated with the ordinary least square (OLS) and the 
maximum likelihood estimation models (MLE) and the results are presented in Table 4. The 
signs and magnitude of the coefficients of the inefficiency model were important in the 
determination of technical inefficiency of the farmers. The coefficient of Age(-0.003), 
Household size (-0.015) and farming experience (-0.038) were negative but not significant at 5% 
which indicated that these variables increased TE of the farmers in the study area. However, this 
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result is not consistent with a prior expectation given the World Bank report that output of 
educated farmers could be about 13% higher than the uneducated farmers. The obvious reason 
for this is that the educated or literate farmers had the added advantage of knowing with little 
prompting the rules of application of production inputs in order to achieve optimum   output 
(Erhabor & Emokaro,  2007).  
 
CONCLUSION 
From the findings of the study, it is established that there is an efficiency gap in Telfairia 
occidentalis production in the study area; farm size and planting materials were the significant 
factors affecting production.  
 
RECOMMENDATIONS 
It is recommended that: 
1.Government should make arable land in reserve areas and farm settlements accessible to the 
famers. 
2. Government and donor agencies such as the World Bank, Food and Agriculture Organization 
should assist the farmers with storage facilities. 
3. Subsidy should be provided on alternatives to farm labour so as to bring about expansion of 
their scale of farming. 
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