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Abstract:  The study was conducted in Bauchi State, with a view to examining the technical efficiency (TE) of sole groundnut
farmers in the state, which invariably has a direct bearing on profitability. It focuses on farmers who plant only
groundnut, given that little is known about technical efficiency of sole groundnut in the state. The result reveals
that most of farmers were male (70.12%), small scale (cultivating less than 5 ha.), married (82.87%) and were
literates (96.37%). Majority of the farmers (61.32 %) were within the range of 35-50 years, with a mean age of 42
years and a standard deviation of 6.5. Sole groundnut farmers in the study area had a mean efficiency 0.75,
implying that they were on the average, 75% efficient. Hence, their TEs can still be raised by 25% through
improvement in extension services in the state. The minimum TE was 0.37 (37%), while the maximum was 0.97
(97%). Constraints encountered include; poor access to farm credit, Unfavourable prices of groundnut especially at
harvest, Poor road network, high cost of labour and problems of pests and diseases. There is the need to restructure
the extension services of the ADP through; provision of efficient transport facility, improved condition of service,
adequate funding and regular training and retraining of staff for effective service delivery. Government is also
advised to reinstate its subsidy policy on inputs especially fertilizers, hybrid seeds and other agrochemicals through

the use of national identity card project to reach all the targeted farmers.
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Introduction

Groundnut, Arachis hypogea belongs to the family
Leguminosae. Groundnut is also known as peanuts, earthnuts,
gobbers, pinders, Manila nuts etc. (Beghinet al., 2003).
Groundnut in Nigeria, as in other major producing areas is
largely a smallholder crop, grown under rain-fed conditions in
semi-arid areas. Although it is grown in commercial farms in
America and Europe, the developing countries with their
small scale production, account for over 95 and 94 per cent of
world groundnut area and production respectively (Baba et
al., 2013).

According to (Shehu et al., 2010) and Shamsudeen et al.
(2011) efficiency is concerned with the relative performance
of the processes used in transferring given inputs into outputs.
Technical efficiency means that natural resources are
transformed into goods and services without waste. The
maximum amount of physical production is obtained from the
given resource inputs. In essence, production is achieved at
the lowest possible opportunity cost. Technical efficiency is a
prerequisite for allocative or economic efficiency. Economic
efficiency is achieved if the highest possible level of
satisfaction is obtained from given resources used (Azeez et
al., 2013).

Technical efficiency is one component of overall economic
efficiency. However, in order to be economically efficient, a
firm must first be technically efficient. Profit maximization
requires a firm to produce the maximum output given the
level of inputs employed (that is, be technically efficient), use
the right mix of inputs in light of the relative price of each
input (that is, be input allocative efficient) and produce the
right mix of outputs given the set of prices (that is, be output
allocative efficient) (Kumbhaker and Lovell, 2000). The level
of technical efficiency of a particular firm is characterized by
the relationship between observed production and some ideal
or potential production (Greene, 1993).

United Nations Population Division (UNPD) (1999) revealed
that the development of agriculture in Nigeria has not
addressed the yearnings of its teeming-population, despite the
country’s endowment with abundant and diversified range of
natural, human and material resources and oil revenue; it has
‘remained one of the most underdeveloped countries in

Africa. The reality is that Nigeria has not been able to attain
self-sufficiency in food production, despite increasing land
area put into food production annually. The constraint to the
rapid growth of food production seems to mainly be that of
low crop yields and resource productivity. This is revealed by
the actual yields of major food crops, compared with their
potential yields (Federal Ministry of Agriculture, 1993).

The objectives of the study were to; (i) describe the socio-
economic characteristics of sole groundnut farmers in Bauchi
State, (ii) examine the technical efficiency among sole
groundnut farmers in Bauchi State, (iii) examine the effects of
productive resource inputs on profitability among sole
groundnut farmers in Bauchi State, (iv) identify production
constraints associated with sole groundnut production in
Bauchi State, (v) proffer solution to the problems identified.
Theoretical Framework

Technical efficiency refers to the ability of a producing unit to
obtain maximum (optimal) output from a given amount of
inputs. Formally, the level of technical efficiency is measured
by the distance of farm production from the optimal
production frontier. A firm that sits on the production frontier
is said to be technically efficient (Henderson, 2003).
Technical efficiency is also defined as the ability of the firm
to produce the maximum output from its resources. It tells us
the maximum amount of output that can be derived from a
given level of inputs. Measures of technical efficiency give an
indication of the potential gains in output if inefficiencies in
production were to be eliminated (Shamsuden et al., 2011).
Farrel (1957) refers to technical efficiency as the achievement
of the maximum potential output from given amounts of
inputs, taking into account physical production relationships.
It can be measured within two main frameworks: input and
output-oriented. In an input-oriented framework, technical
efficiency gives the potential input reduction that a farm could
apply without reducing its output level. In an output-oriented
framework, technical efficiency gives information about the
potential output increase that a farm could implement without
increasing its use of inputs. In the case of constant returns to
scale, both orientations give close results. On the contrary, in
the case of variable returns to scale (increasing or decreasing)
an additional component, scale efficiency, must be taken into
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account in the calculation of technical efficiency (Chirwa,
2003).

Technical efficiency is derived from production function
which is possible to achieve while realizing sub-optimal
profit. Thus, a technically inefficient farmer can be kicked out
of the market due to failure to achieve profit. On the other
hand, in profit measure, we take care of input costs and output
prices.Many productivity studies involve the use of
production frontiers that describe the technical relationship
between inputs and outputs and thus define the maximum
output attainable from a given bundle of inputs and
technology (Coelli et al., 1998).

Material and Methods

Multi-stage, purposive and simple random sampling
techniques were employed in the selection of the respondents.
Hence in the first stage, four local government areas from the
northern zone, three from the Western zone and two local
government areas from the central were selected. In the
second stage, twenty seven, which makes up 40 percent of the
villages, were selected from the nine local government areas.
In the third stage, fourty two respondents from Misau,
seventeen from Dambam, fourteen from Gamawa, eighteen
from Jam’are, thirty one from Ningi, fourty from Ganjuwa,
twenty seven from Alkaleri, thirty four from Toro and twenty
eight from Bauchi local government areas, making a total of
two hundred and fifty one (251) sole groundnut farmers in all
were randomly selected. The data were subjected to analysis
using both descriptive and inferential statistics. The
descriptive statistics used consist of simple percentage and
frequency distribution to describe the socioeconomic
characteristics of the groundnut farmers. Inferential statistics
employed include Stochastic Frontier production function
which was used in estimating the technical efficiencies.
Technical efficiency model is embedded in equations linking
groundnut outputs to resources inputs on one hand and
groundnut output to inefficiency model on the other hand.
Inefficiency effects is linked to the age of farmers, educational
level, farming experience, annual income, household size,
extension contact and variety of crop planted. The Stochastic
Frontier production function model was used in the analysis
of the data. The Stochastic Frontier production is widely used
for efficiency analysis due to its simplicity and flexibility
coupled with the empirical support it has received from data
for various industries and countries (Desai, 1976; Jondrow et
al., 1982; Coelli et al., 1998; Kumbhaker and Lovell, 2000;
Handerson, 2003; Hamidu et al., 2011). The Stochastic
Frontier Production Function is expressed as:

InYij= Po + PfilnXuj+ PolnXzpt LslnXsij+t  falnXaij+
BsLnXsijt Vi— Uijeeneeeveeeeeann. )

The subscripts i and j refer to the i farmers and j®
observation respectively,

Where: Ln =natural logarithm to base e; Y =output (kg).

Bo— Bs = parameters associated with the explanatory variables
in the production function.

X1 = farm size (ha), X2 = quantity of seed (kg), X3 = family
labour (man days)

Xa = hired labour (man days), Xs=quantity of agrochemicals
(litres), Xe=quantity of fertilizer (kg)

Vij- random errors that are assumed to be independent of the
U: and are normally distributed

Uij - non-negative random variables associated with technical
inefficiency of production which are assumed to be
independently distributed, such that U; is obtained by
truncation (at zero ) of the normal distribution with variance
o2 and mean U; where the mean is defined by:

U= dot 01 Z1ut 02 Zait 83 Zait 84 Zai+ 85 Zsit d6 Zeit 07

Where: § is a (7x1) vector of unknown parameters to be
estimated, Z: is age of farmers.

Z; is formal education (formal education=1, no formal
education =2), Zs is years of farming experience, Z4 is annual
farm income of farmers in Naira (N), Zs is extension contact
(number of time or if there is no contact), Ze is household size
(number of persons in a household).

Z7 is variety of groundnut used (improved variety = 1, local
variety = 0).

Results and Discussion

The results on the socio-economic characteristics of the
respondents are presented in Table 1. The result shows that
most of the respondents (61.32 %) were within the age ranges
of 31-50 years, while only 5.18% of them were 20 years and
below. The maximum age was 65 years and the minimum age
is 22 years while their mean age was 42 years with a standard
deviation of 6.5 an indication of significant variation in age of
the respondents who are relatively young and physically
active. This has a direct effect on the ability of the
respondents to seek and comprehend improved production
practices relative to older respondents Consequently,
influencing their tendency of recording higher efficiency
among farmers. This is in line with Battese and Coelli
(1995); Otitoju and Arene (2010) who found a positive
relationship between farmer’s age and inefficiency, thus
express concern that aging population have negative impact
on the farmers’ efficiency as well as profitability.

Male farmers constitute the majority (70.12%) while only few
(29.88%) of them were female, which implies that there are
more male farmers than female farmers engaged in groundnut
farming in the study area. Otitoju and Arene (2010) also found
that male significantly aid in security and wellbeing of the
family; planning agriculture and many other aspects of rural
life. Most (82.87%) of the groundnut farmers in the study area
were married, while 10.76% and 5.58% of the respondents
were single and widows/widowers respectively. However, less
than 1% of the respondents were divorcees. 37% of them had
attended secondary school, 31.08% tertiary education and
15.05 % primary education, while 12.35% had Quranic
education. However, only 3.59% had not attained any form of
education.

Table 1: Socioeconomic characteristics of the Respondents

Variable % Mean SD Min. Max.
Age (years)

<20 13 518 4242 22 65
21-30 37 1474
31-40 72 28.69
41-50 82 3267
51-60 41  16.33
>61 6 2.39
Total 251 100
Gender

Male 176 70.12
Female 75  29.88
Total 251 100
Marital status

Single 27  10.76
Married 207 82.87
Widower 14 558
Divorcee 2 0.79
Total 251 100
Educational level

Uneducated 9 3.59
Quranic education 31  12.35
Primary education 40  15.94
Secondary 93  37.05
education

Tertiary education 78  31.08
Total 251 100

Source: Field Survey, 2015
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Table 2 shows that all the variables carry the expected
positive signs and were also found to be significant except for
family and hired labours which were not significant. This
Implies that increase in the use of any of the variables such as
farm size, quantity of seed, agrochemicals and fertilizers
would bring about increase in output of groundnut in the study
area. The elasticity estimates (B1 - Ps) of the explanatory
variables were all positive, indicating that they are important
determinants of the output. The sum of the elasticity is 1.96
indicating increasing returns to scale, meaning that the
efficiency of resource use has not attained an optimum level
(below the production frontier). Thus increase in input
allocation ceteris paribus would result into more than
proportionate increase in output of groundnut in the area.

Farm size was significant at 1%. It is one of the most
important factors of groundnut production. The elasticity
coefficient of farm size (Xi1) was 0.274 indicating that the
effect of farm size on groundnut production in the area is
inelastic. This further depict that a unit change in farm size
would bring about 27.4% increases in the total output of
groundnut in the area. The resultant effect of lower farm size
is that it leads to fragmented land holding thereby making it
difficult for expansion and possible use of most technologies,
consequently lowering their efficiency. Quantity of seed is

significant at 5%, implying that it was also an important factor
in groundnut production. Seed used had an elasticity
coefficient of 0.188, which means that a unit increase in the
quantity of seed used would bring about 18.81% rises in the
quantity of output produced.

Agrochemicals were also found to be significant at 5%, while
inorganicanic faertilizers on the other hand is significant at
10%. These inputs play a significant role in raising
productivity and rational allocation of the inputs which can
lead to higher technical efficieny of groundnut production in
the area. The elasticity of production of agrochemical was
0.1485, implying that a unit increase in the quantity of
agrochemical in groundnut production in the area would bring
about 14.85% rise in the quantity of output that would be
produced.

Inorganic fertilizers were also found to be an important factor
of production, as it is significant at 10%. The elasticity
coefficient of inorganic fertilizers was 0.0809, implying that a
unit increase in the quantity of inorganic fertilizers applied
would lead to an extra 8.09% rise in the quantity of output
produced. This is in agreement with Ajeigbe et al. (2014) who
established a positive relationship between inorganic fertilizer
and efficiency.

Table 2: Maximum likelihood estimates of the stochastic frontier production function

Variable Parameter Coefficient Standard error t-ratio
Production factors

Constant Bo 1.2138 0.0128 94.7786***
Farm size (Xy) B1 0.2739 0.0869 3.1535%**
Quantity of seed (Xj) B2 0.1881 0.0782 2.4065**
Family labour (X3) Bs 0.0190 0.0491 0.3875
Hired labour (X) Ba 0.0330 0.0139 0.2381
Agrochemicals (Xs) Bs 0.1485 0.0724 2.0523**
Fertilizers (Xs) Bs 0.0809 0.0412 1.9669*
Inefficiency Effects

Age (z1) 31 -0.3797 0.0569 -6.6786***
Formal education (z,) 82 -0.3132 0.0166 -18.9056***
Farming experience (z3) 33 0.0161 0.0177 0.9088
Farm income (zs) 34 -0.2093 0.9803 -2.1352**
Extension contact (zs) 35 -0.0073 0.0100 -0.7273
Household size (zs) 36 -0.0145 0.0274 -0.5290
Variety of seed (z7) &7 0.0091 0.0079 1.1482
Diagnosticstatistics

Log Likelihood ratio LR 28.21*

Sigma squared o2 0.1036 0.00586 17.7230***
Gamma (y) 0.8874 0.1287 6.8946***

Source: Computer output from Frontier 4.1

***Significant at 1% level; **Significant at 5% level; * Significant at 10%

The inefficiency model revealed that age (Z1), years of formal
education (Z2) and farm income (Z4) were significant. Age
(1) of the groundnut farmers and years of formal education
(Z2) were both significant at 1% and also carry the expected
negative signs, implying that the variables are highly
important determinants of technical efficiency in groundnut
production in the area. The coefficient of age (81) being -
0.3797 implies that 37.97% reduction in technical inefficiency
of groundnut farmers in the area ceteris paribus can be
attributed to age of the farmer. This implies that age of the
groundnut farmer is positively related to technical efficiency
of groundnut production in the area.

Farming experience has a coefficient of -0.3132 on the
technical inefficiency model, implying that 31.32% reduction
in inefficiency of groundnut farmers in the study area can be
due to years of farming experience of the farmers. In another
words, farming experience of groundnut farmers in the area
increases their technical efficiency by 31.32%. This is because
physical strength is required in farming which is mostly
associated with adults than with children. Hence, as the

farmer’s age increases before getting to old age, both
technical efficiency and farming experience increases. This is
in conformity with the findings by Biye (2016), Otitoju and
Arene (2010), Adeyemo et al. (2010) and Ebong et al. (2009)
who observed that age and years of farming experience
improve efficiency as a result of “practice makes perfect”.

Farm income was also found to be an important variable, as it
is significant at 5%. Farm income (Z4) has a coefficient of -
0.2093 indicating that farm income reduces technical
efficiency of groundnut farmers in the study area ceteris
paribus by 20.93%. Sigma squared (c?) is statistically
significant at 1% level, indicating good fit and the
correctness of the distributional form assumed for the
composite error term in the model. The variance ratio gamma,
(vy) was found to be 0.89 and is statistically significant at 1%
level, implying that 89% of the variation in output of
groundnut among the farmers was due to their differences in
technical efficiencies. Furthermore, all the input coefficients
were less than one, implying that input allocation is in stage Il
of the production function. Similarly, the sum of all the input
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elasticity is 0.74 indicating that groundnut production in the
area is inelastic and is in stage Il of the production function,
which is termed as the rational stage of production.

The inefficiency parameters were all negative except those of
farming experience (Zs3) and variety of seed used. Thus the
parameters which carry the expected signs have met the
apriori expectations, meaning that the variables increase
efficiency in groundnut production.

Conclusion

Sole groundnut farming in Bauchi State is dominated by male
small scale farmers cultivating an average of 3 ha, funded
through their personal savings and were mostly literate to
some extent. The farmers were themselves efficient in
groundnut production in lieu of their vast experience and
literacy level. Farmers are encouraged to expand their farm
size and also form cooperative associations so that they can
interact with each other on problems of mutual interest,
benefit incentives put forward through government programs
and political parties.

There is the need to restructure the extension services of the
ADP through; provision of efficient transport facility,
improved condition of service, adequate funding and regular
training and retraining of staff for effective service
delivery.Government is also advised to reinstate its subsidy
policy on inputs especially fertilizers, hybrid seeds and other
agrochemicals through the use of national identity card project
to reach all the targeted farmers in order to eradicate the deep
rooted corruption in the disbursement of the subsidized inputs
rather than removing it.
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