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Abstract: The study examined the economic efficiency among cassava farmers in Osun State , Nigeria.. Primary
data used for the study were collected from 145 cassava farmers with the aid structured questionnaire using
the multistage random sampling technique .Data were analyse using descriptive statistics, regression analysis,
linear programming and Tobit regression. Most of the respondents (82.8%) involved in cassava production in
the study area were married male and 36.6 % had no education. The mean age was  44  years  and  household
size  of  5-8  members also accounted for 60.7% 0f the farmers. The average economic efficiency level is 0.52.
This implies that on the average, the respondents were able to obtain 52% of potential output. The regression
result reveals that increase in farm land owned by farmers, distance from home and farm size will increase the
amount of labour use. However, increase in household size and age of farmers will reduce the level of labour
utilisation among cassava farmers in the study area. Hired labour cost accounted for the highest proportion
(56%) while family cost accounted for 17% of the total cost. Male farmers were also found to be more productive
in labour use with average labour productivity of 5.19 than female farmers with average labour productivity of
1.04. The study concluded that there was a fair level of level of economic efficiency in cassava production in
the study area. The study recommends that farmers in their active age should be involved in cassava
production in the study area.
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INTRODUCTION Cassava serves as a major staple food  for  the

Nigeria is largely an agrarian society with about 70 security and reducing hunger. It is important to have a
percent of her over 140 million population engaged in clear  understanding   of   the   economics  of production
agricultural production with Cassava (Manihot esculenta) of  this  commodity  to   facilitate   those  factors that
as a major food crop at the same time offers a variety of would  contribute  to  its   increased  production.
industrial uses. It is the second in importance to maize as Therefore,  the  assessment  of the economic efficiency
a human staple in Sub Saharan Africa where it accounts and  socioeconomic  factors of cassava farmers is
for more than 200 calories per day per person [1]. Also in germane in creating enabling environment for efficient
the region estimated that about 160 million people performance.  There  is  a  dearth  of  information on
consume cassava as a staple food. With Nigeria being the labour  utilisation  and   efficiency  with respect to
leading producer with 31 million metric tons representing cassava production. The study will close this research
(36.90%). Over 95% of production after (discounting gap by providing data base on efficiency, gender
waste) is used for human consumption while majority of productivity differential on labour utilisation to the policy
Africa cassava production is consumed by human as makers to formulate workable policy for ensuring food
against South America and Thailand where cassava is security through large production of cassava in the
increasing being grown for industrial use [2]. country.

teaming  Nigerian  population  for   achieving  food
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Objectives of the Study: The main objective of this study The optimal input level output was determined by the
is to examine the economic efficiency and labour
utilization among cassava farmers in Osun - State, Nigeria.

The specific objectives are to: 

Examine the sources, types and determinants of
labour use in cassava farming in the study area;
Determine the economic efficiency of cassava farmers
and
Examine the influence of socioeconomic factors on
the economic efficiency of cassava farmers and
Assess the gender labour productivity differential
among cassava farmers n the study area.

Methodology: The study was conducted in Osun state,
Nigeria. Primary were collected for the study with the aid
of questionnaire. Multi stage random sampling technique
was employed to select a total of one hundred and forty
five (145) cassava farmers in the state. The first stage
involves the purposive selection of one Osun State
Agricultural Development Programme (OYSADEP) zone.
This was followed by the random section of two local
government areas which was followed by random
selection of one hundred and forty five (145) cassava
farmers for the study.

Secondary information were collected from journals,
textbooks, Food and Agricultural Organization Statistical
Report (FAOSAT), Central Bank of Nigeria, Bureau of
Statistics and Osun State Agricultural Development
Program (OYSADEP).The list of cassava farmers was
obtained from Osun State Agricultural Development
Programme (OYSADEP). Data collected were analysed
using descriptive statistics, Tobit regression analysis,
budgetary techniques and Cobb-Douglass production
function and linear programming. The measurement of the
economic efficiency among the crop farmer which relied
on outer bound Cobb- Douglas production derived with
a linear programme is computed as follows [3].

EE=Qj/Rj
Where
EE=Economic efficiency
Qj=Actual output of farmer 
Rj= Potential Output of farmer j

An efficiency index Qj/Rj =1 iindicates that a farmer
lies on the best practice while an index 1 indicates that
the farmer uses its agricultural resources inefficiently. An
efficiency index subtracted from 1 represents the largest
proportional amount of input that can be reduced without
reducing the output (4)

linear programme while the Cobb- Douglas production will
be employed to obtain the potential value of output. In
the estimation of the production frontier, the Linear
programming approach which involves the optimisation
of the linear objective function, given the set of
constraints was used to obtain the optimum level of
inputs that maximized the given value of outputs for each
sampled farmers.

Max Z= C X  where j=1,2,3............n Equation1j j

Subject to

a X < bi Equation 2j j

X 0j

Z = Total gross margin, 
C = Unit price of the jth activityj

Xj = The level at which activity jth is produced
 aij = The amount of resource required per unit of

activity
bj  = The available level of the ith constraint

The optimal values of inputs and output derived from
the linear programme was used to derive an outer bound
Cob Douglas production function as follows

lnQ =lna + lnX + lnX + lnX +1 1 2 2 3 3

lnX + lnX + lnX + lnX4 4 5 5 6 6 7 7

Equation 3

where

Q = Value of cassava output ( )
X1 = Farm size (ha)
X2 = Hired labour (mandays)
X3 = Family labour ( mandays)
X4 = Quantity of fertilizer
 X5 = Seed cost ( )
 X6 = Chemical cost ( )
 X7 = Cost of implements ( )

Tobit Regression Model: The model was used to examine
the determinants of economic efficiency as follows

EE = a + a X + a X + a X + a X + a X + a Xo 1 1 2 2 3 3 4 4 5 5 6 6

Equation 4 
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where

EE = Economic efficiency index
X = Income1

X = Household size2

X = Age3

X = Farming experience4

X = Extension visit5

X = Education6

Labour Utilisation Model: The regression model for
assessing the labour utilisation is given below:

Q = f ( X , X  X X X  X  ,X ) Equation 51 2, 3 , 4, 5, 6 7

where:

Q = Amount of labour use (man days)
X = Distance from home (km)1

X = Farming experience (years)2

X = Gender3

X = Age of farmers (years)4

X = Household size (Numbers)5

X = Land ownership (1=inheritance; 0= otherwise)6

X = Farm size (hectare)7

Labour Productivity = Total farm output/
labour use (man days)

Equation 6

RESULTS AND DISCUSSION

Socioeconomic Characteristics of Cassava Farmers:
Most of the respondents (82.8%) involved in cassava
production  in  the  study  area were male. Also, 56.6%
were married and 29.7% were single while others are
widow (11.7%) and divorced (2.1%). The distribution
according  to  education  indicates that most of the
farmers 36.6%   had  no education. This is closely
followed  by   35.9%  who  had  secondary  education
only. The major source of land is through inheritance
(74.5%). This is followed by purchase which accounted
for 22.1%. The distribution of the cassava farmers
according to their age reveals that the modal age bracket
of 41-50 year which accounted for 43.4% of the
respondents while the mean age was 44 years. Household
size of 5-8 also accounted for 60.7% 0f the farmers. The
average farming experience and distance of farm from
home were 9 years and 7.8 kilometres respectively.
Majority of the farmers (51%) had their farms in less than
5kilometers from their home.

Table 1: Distribution of respondents by marital status
Marital status Frequency Percentage
Married 82 56,6
Single 43 29.7
Widow 17 11.7
Divorce 3 2.1
Sex
Male 120  82.8
Female 25 17.2
Education
No education 53 36.6
Primary 31 21.4
Secondary 52 35.9
Tertiary 5 6.2
Ownership
Inheritance 108 74.5
Lease 32 22.1
Purchase 3  2.1
Rent 2  1.4
Rent
Less than 5  74 51.0
6-10  33 22.8
11-15 15 10.3
16 & above 23  15.9
Age
21-30 7 4.8
31-40 43 29.7
41-50 63 43.4
51-60 29 20
61 & above 3 2.1
Household size
1-4 10 6.9
5-8 88 60.7
9-12 43 29.7
13-16 3 2.1
17 & above 1 0.7
Farming experience

5 27 18.6
6-10 98 67.6
11-15 11 7.6
16-20 3 2.1
21-25 1 0.7
26 & above 5  3.4
Source : Field survey Data,2012

Table 2: The regression result of determinants of labour utilization
Variable Coefficient Beta coefficient Standard error t- ratio
Constant 3.082 - 10,132 0.304
Age -0.348** .094 0.179 -1.943
Household size -1.773** -0.152 0.567 -3.129
Farming experience 0.369  0.058 0.300 1.229
Gender -6.329*** -0.080 3.413 -1.854
Farm size 8.814* 0.659 0.729 12.091
Land ownership 45.023* 0.659 3.734 12.058
Distance from home 1.497* 0.332 0.271 5.526
Source: Computed from Field Survey Data, 2012
 * Variable significant @1%
**Variable significant @5%
***Variable significant @10%
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Table 3: Efficiency distribution of respondents
Efficiency Frequency Percentages

 0.999 13 9
0.200-0.299 15 10.3
0.300-0.399 11 7.5
0.400-0.499 35 24.1
0.500-0.599 18 12.4
0.600-0.699 18 12.4
0.700-0.799 16 11.0
0.800-0.899 14 9.7
0.900-0.100 15 3.5
Total 145 100.0
Source: Field Survey Data, 2012

Labour Use by Cassava Farmers: In assessing the
determinants of labour use certain independent variables
were considered. These are distance from home (km),
farming experience (years), gender, age of farmers (years),
household size, land ownership and farm size (hectare).
Various  functional  forms  namely  linear, logarithmic,
semi-logarithmic and double logarithmic were used with
the lead equation chosen based on the statistics and
econometric criteria such as number of significant
variables and coefficient of determination. The result of
the regression is presented below.

The amount of labour used is positively and
significantly determined by farm size, land ownership,
farming  experience,  farm  size and distance from home p
(  0.01). The result reveals that with one hectare increase
in farm size, the amount of labour use will rise by 8.8 man
days this is not surprising since more labour would be
needed to cope with expansion in farm operation such as
land preparation and with increase in farm size. Increase
in farm size gives the cassava farmer the opportunity of
increasing the farm size brought under cultivation. This
will in turn increase the scope of operation. More workers
(man days) would be required to cultivate plant, weed,
apply fertiliser and harvest. 

 Result of Economic Efficiency Analysis: Table 3
indicates that the values of economic efficiency obtained
lies between o and 1. This implies that the cassava farmers
were operating below the frontier. The result reveals that
74 cassava farmers had an efficiency index less than 50%
while 52 farmers had between 50% and 79.9%. Only 29
cassava farmers representing 13.25% recorded economic
efficiency of 80-100%. If it is accepted that cassava
farmers who scored 70% and above are said to be efficient
, then only 45 farmers could be said to be economically
efficient  in   cassava   production   in  the  study  area.
The clearly indicates a low level efficiency of farmers in
the study area.

The level of economic efficiency which is, the ratio of
actual to potential output was calculated for each cassava
farmer. The actual output was the observed output while
the expected output is the output predicted by the
production frontier. The economic efficiency is then
measured as the deviation of individual farmers from this
best frontier [3]. The average economic efficiency level of
0.52implies that on the average, the respondents were able
to obtain a little over 52% of potential output. thus in the
short run, there is a scope for increasing cassava
production by 48% by adopting the technology and
techniques used by most efficient farmers as to reduce
inefficiency and increase economic efficiency in cassava
production in the study area.

The regression result in Table 4 clearly indicates that
household size, age of farmers land ownership structure,
distance from home and farm size is the major
determinants of the level of labour utilisation among
cassava farmers in the study area. The finding implies that
increase in the age of farmers and household size will
reduce the labour use. This stems from the fact that an old
cassava farmer is likely to have small which will require
few workers to work on. Similarly, increase in household
size will make more family labour available for farm work.
Hence, there will reduction in use of hired labour.
However, increase in the distance from home, farm size
and farm land owned by farmers will expected increase the
amount of labour use.

Determinants of Economic Efficiency of Cassava Farmers
in the Study Area: The Tobit regression analysis was
employed to assess the factors associated with economic
efficiency. The model was used because the estimated
regression coefficients were censored variables having
values between 0 and 1. The economic efficiency measure
was regressed on farmer’s age, household size, faring
experience, education, farm size, farm distance, land
ownership and gender [5]. The variables were tested at
1%,5% and 10%.The result reveals that the estimated
coefficients were significant for age, farming experience,
household size, education land  ownership  and  gender.
A positive sign of an estimated coefficient parameter
implies that the associated variable has a positive effect
on the economic efficiency of cassava farmers in the
study area. However, a negative sign of an estimated
coefficient parameter  implies  that  the  associated
variable has a negative effect on the economic efficiency.
The result in Table 4 shows that farming experience is
negative and significant at 5% level. This shows the
number  of  years  of  experience  a  farmer  has in cassava
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Table 4: Determinants of labour use in cassava production in the study area
 Labour type
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Variable Family Hired Family & hired Immigrants Settlers Immigrants & Settlers 
Constant -12.515 27.058 -62.882 3.594 -29.559
Distance 6.634* -0.841* 16.331* 0.3611* 1.608* 5.425
House Hold size -0719 -.917** -0.981 0.33*** -0.383** 0.031
Experience 0.298 0.486*** 2.280 0.048 0.111*** 0.184
Gender 2.510 -6.400* -7.342** -0.156 0.215*** 6.0111
Age -0.401** -0.393* 2.867* -0.224 0.117 -0.243
Ownership 32.140* 23.149* 60.147* 0.955* 1.121* 41.064*
Farm size 3.534*** 5.201* 33.170* 0.408** 0.638* 3.938*
R 0.773 0.920 0.874 0.864 0.756 0.9392

Functional Form Linear Linear Semi log Double log Double log Linear
Source: Computed from Field Survey Data,2012
 Variable significant @1%
 Variable significant @5%
 Variable significant @10%

Table 5: Tobit estimates of the determinants of economic efficiency among cassava farmers
Variable Coefficient Standard error t-ratio
Constant -9.458 0.89047 0.8900
Age 0.346* 0.02363 0.0164
Household size -0.146* 0.03845 -3.8034
Farm experience -0.271* 0.02548 -10.624
Education 0.303 0.02608 11.610
Farm size 0.050 0.05047 0.98768
Farm distance -0.009 0.01911 -0.4650
Land ownership 0.432** 0.2509 1.7223
Gender 7.338* 0.4878 -10.622
Source: Field survey Data,2012. 
Log-likelihood function= 232.63
*Variable significant @5%
**Variable significant @10%

farming does not translate to increase in economic economic efficiency is not significantly determined by
efficiency. This finding is contrary to a priori expectation land ownership structure. The result shows that a farmer
and this could be due to the fact that farmers do not will be more efficient if the farm land belongs to him and
acquaint themselves modern technique of farming which this will encourage him to adopt necessary innovation.
could make them efficient. This is consistent with the
findings of [3]. They both reported a negative relationship Gender Labour Productivity Differential: According to
between the farming experience and efficiency of farmers. [6], Productivity is the relationship between output
The coefficient of household size is estimated is estimated generated by a production or service system and the
to be negative and significant at 10%. This is in input provided  to  create  the   output.   In   other  words,
accordance with the a priori expectation. productivity is the efficient use of resources, namely

A coefficient of -0.146 shows that the efficiency level labour, capital, land, materials, energy, information etc., in
of farmers will reduce by -0.146 if the household size is the production of goods and services. Productivity is the
increased by one unit. Increase in family size causes the relationship between the output generated by a
household consumption expenditure to rise and thereby production of service and the input provided to increase
makes it difficult for farmers to meet necessary financial this output” [7]. Productivity can also be examined from
obligation towards economic efficiency.  The  age of the conceptual perspective of efficiency and
farmers and land ownership are also positive and effectiveness. Efficiency refers to optimal utilization of
significant at 5%. The significance of land ownership at resources, while effectiveness is concerned with the
5% implies the rejection of the null hypothesis that qualitative dimension of performance
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Table 6: Gender Labour Productivity Differential among Cassava Farmers

Gender Frequency Minimum Labour Productivity Minimum Labour Productivity Mean Labour Productivity Average economic efficiency

Male 120 0.01 52.83 5.19 0.58
Female 25 0.01 4.53 1.04 0.20
Total 145 0.01 52.82 4.47 0.50

Source: Field Survey Data, 2012

The result in Table 6 reveals that female cassava Female farmers should be  encouraged  to be
farmers in the study area had 0.01 and 4.53 as the minimum involved in cassava production in the study area
and maximum labour productivity respectively with an through the provision of modern tools and
average productivity level of 4.53. The male cassava equipment.
farmers on the other hand recorded a minimum of 0.01 and Cassava farmers are encouraged to concentrate on
maximum labour productivity of 5.19 with a mean of 4.47. the use of farm land own by them.
It is evident from the result that male  cassava  farmers
were  more  productive  than  their  female counterpart. ACKNOWLEDGEMENT
The  average  labour  productivity  differential  is  4.15.
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