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ABSTRACT

This study analyzed the efficiency of soybean production in Taraba State, Nigeria. The specific objectives were to:
determine the socio-economic characteristics of soybean producers in the study area; examine the determinants of
efficiency and efficiency levels of soybean producers in the study area. Multistage, purposive and simple random
sampling techniques were used to select 240 respondents for the study. Data for this study was collected using
structured interview schedule (questionnaire). The objectives of the study were achieved using and descriptive
statistics (percentages and mean) and stochastic production frontier. The result obtained revealed that soybean
enterprise in the study area have 43.6% chance for improving production efficiency using the existing technology of
the best farmer, 49.1% shortfall in allocative efficiency of an average farmer, 56.25 soybean enterprise had an
efficiency index less than 50% while 54 enterprises had between 50% -79.9% which indicates a moderate economic
level efficiency of enterprise in the study area. It was recommended that farmers should be encouraged by the
Government and Non-Governmental organization to participate in soybean production in order to increase the level
of output.
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INTRODUCTION

Soybean (Glycine max) is an annual crop
of great importance, it was domesticated from
America. It is used as a source of carbohydrate to
both human (in the developing countries) and
animal feed worldwide due to its high feeding
value (Sahel capital, 2017). It is recently used in
production of bio fuel. It is equally well accepted
for feed ingredient and can contribute up to 30%
protein, 60% energy, and 90% starch in animal
diet. Soybean is one of the important crops
occupying third position next to wheat and rice in
cereal production in the world (Khojely, et al.,
2018). Soybean has been recognized as a
common component in most intercropping
system. It seems to lead as the cereal constituent
of intercrop and is regularly combined with
dissimilar legumes (Mahendra et al., 2018).
Soybean yield is generally higher in high solar
intensities, lower night temperatures and lower
incidence of pest and diseases (Daramola, et al.,
2019). One of the major food problems in Nigeria

is the gross deficiency in protein intake, both in
quantity and quality. Although, protein in human
diet is derived from both plant and animal
sources, the declining consumption of animal
protein due to its high prices requires alternative
sources. Soybean provides a cheaper and high
protein rich alternative substitute to animal
protein. It is an important crop in the world and
has been the dominant oilseed since the 1960s. It
is a multipurpose crop and its importance ranges
from its use in milk production, oil processing,
livestock feeds, medical, industrial and human
consumption and more recently, as a source of
bio-energy (Omoigui et al., 2020)

Efficiency is often used synonymously
with that of productivity which relates output to
input. In agriculture, the analysis of efficiency is
generally associated with the possibility of farm
production to attain optimal level of output from
a given bundle of input at least cost. Analysis of
efficiency is very important because our
resources are limited. In order to achieve
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optimum production level, resources must be
available and whatever quantities of available
resources must be used efficiently. Successful
result oriented farm planning and policies require
the knowledge of productivities of farm resources
to know the resources whose quantity or rate of
use should be increased or decreased (Sani et al.,
2010). Efficiency is an effort to achieve the
desired production and productivity by using
minimum input. Technically efficient farmers are
highly productive because they are able to use a
minimum level of inputs to produce a given level
of output or produce maximum output from a
given level of inputs. Similarly, allocative
efficient farmers tend to run more profitable
farming enterprises as they are able to produce a
given level of output from minimum costs.
Efforts to increase productivity can be done
through technological changes by using a more
advanced technology, increasing technical,
allocative and economics efficiency (Omoigui et
al., 2020). The low national soybean production
is caused by several factors, such as:
unavailability of land allocation that is definitely
and specifically intended for the soybean
production system; high-risk soybean farming,
low productivity and low soybean farming
income; perpetrators of soybean farming of
traditional farmers with a small business scale;
slow adoption of production technology; and
program to increase soybean production which is
not focused because the harvest area data is not
accurate (Daramola, et al., 2019; Omoigui, et al.,
2020). Increasing soybean production in Taraba
State not only in terms of productivity but also on
price stability has become a challenging factor to
soya bean farmers. Efforts to increase
productivity through government policies in
increasing the competitiveness of domestic
soybeans and efficiency of resource use are not
feasible. Studies on agricultural efficiency related
to soybeans production have been carried out by
numerous scholars across developing countries
especially in Africa (Omoigui, et al., 2020;
Daramolaet al., 2019; Regasa et al., 2019; Ichaou
and Ismaila, 2016; Upev, et al., 2015). Much of
the existing literature on efficiency in Soybean
has exclusively focused on technical efficiency.
However, how farmers allocate their resources in
response to price incentive is also an important
determinant of profitability of the farming

enterprise. In addition, Technical, allocative and
economic efficiency are important in improving
the productivity gains from existing technologies.
To achieve optimum production level, resources
available must be used efficiently. Successful
planning and result-oriented policies require the
technical knowledge of productivities of farm
resources to know the needed necessary
adjustments to achieve a correct input mix.
Despite its importance, Soybean production in
Taraba State is dominated by traditional small
scales farmers who use traditional methods of
production. Resources are underutilized in
addition to use of low yielding varieties, poor
extension services, inadequate incentives and
amenities, which give rise to low output and
hence low farm income (Omoigui et al., 2020;
Shehu et al., 2017). In addition, farmers might
use resources rationally but not at economic
optimal level, all these contribute to low output.
The small-scale production of soybean in Taraba
State could be attributed mainly to the relatively
small initial capital investment, lack of readily
available high vyielding varieties and many
unresolved and poorly understood issues
associated with land ownership. In view of the
foregoing, it is proper to examine the economic
analysis of small-scale soybean production in
Taraba State, Nigeria. The specific objectives of
the study were to determine the socio-economic
characteristics of soybean producers in the study
area; examine the determinants of efficiency and
efficiency levels of soybean producers in the
study area
METHODOLOGY

The study was conducted in Taraba State,
Nigeria. Data was collected using structured
interview  schedules with the aid of
questionnaires. Multistage, purposive and simple
random sampling techniques were adopted in
sampling 240 respondents for the study.
Obijective one and two were achieved descriptive
statistics. The stochastic production frontier was
used to determine the production level and
production efficiency (objective three) of the
soybean farmers in the study area.
Model Specification
Stochastic Efficiency Frontier Production
Function for Objective Three

The stochastic production frontier was
used to determine the production level and
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production efficiency of the soybean farmers in
the study area.

The stochastic efficiency frontier production
function is defined by:

Yi=fXi,p)exp (Vi-Ui)------- (3.10)

Yi = Soybean output for ith farmers

Xi = corresponding vector of inputs

Yi=f(X1............ Xn)------- (3.11)

Yi = B0 + B1IX1+B2X2+ B3X3...... +BnXn+ ei -
----(3.12

Where ei = Vi-Ui,

Yi=p0 + BLX1+B2X2+ B3X3...... +BnXn+ Vi —
Ui----- (3.13)

Vi = is independently and identically distributed
random errors, having N (0, 2) distribution.

Ui = technical inefficiency

ei = error term

Where:

Yi = Soybean output for ith farmer

X1 = Seed/planting material (in kilogramme)

X2 = Cultivated farmland (hectares)

X3 = Fertilizer (in kilogramme)

X4 = Labour in manday

X5 = Pesticides/herbicides (litres)

X6 = Capital (Depreciation, insurance, tax,
interest and rent on land)

In the frontier model specified, to estimate [,
which is the vector of the regression parameter,
the stochastic

production model is linearized thus:

InYi = pO+BLInX1+ B2 InX2 + B3 InX3+p4 InX4
+B5 InX5 +p6 InX6 - - - (3.14)

The stochastic frontier cost function for
estimating the allocative efficiency adapted from
Farrell (1957) is

specified as

Ci=f(Pi,B)exp (Vi-Ui)-------- (3.15)

Ci = Soybean total cost for ith farmer

Pi = corresponding vector of input prices

Ci=f(Pl........... sPn)------ (3.16)

Ci = a0 + alP1+ 02P2+ o3P+ ad4P4+ei- - - - -
(3.17)

Where ei = Vi-Ui,

Ci =00+ 01P1+ 02P2+ 03P3 + a4P4+ a5P5+ Vi
—Ui----- (3.18)

Where:

Vi = is independently and identically distributed
random errors, having N (0, 62) distribution.

Ui = allocative inefficiency

ei = error term

Ci = Soybean total production cost for the ith
farmer (in naira)

P1 = price of seed/planting material (in naira)

P2 = price of labour (in naira)

P3 = price of fertilizer (in naira)

P4 = price of cultivated land (in naira)

P5 = price of pesticides/ herbicides (in naira)

P6 = price of capital (Value of depreciation,
insurance premium, tax, interest and rent on land)
In the frontier model specified, to estimate a,
which is the vector of the regression parameter,
the stochastic production cost frontier model is
linearized thus:

InCi = ao+ allnP1+ a2InP2 + a3INP3 + a4InP4+
a5InP5 + 06InP6 - - -(3.19)

Economic efficiency (EE) is estimated as:
EE=AE*TE--------- (3.20)

Note that 0 <EE < 1ss

The stochastic frontier cost functions model for
estimating soybean production level overall
economic efficiency is specified as:

Ci=(Yi,Pi;x)+ei-------- (3.21)
where:

i=1,2,3,....n

Where

Ci = represents the total production cost

Yi = represents the output produced

Pi = represents the prices of inputs

o = represents the parameters of the cost function
ei = represents the error term that is composed of
two elements, that is:

e=Vi+Ui

Determinants of production efficiency

The technical inefficiency is outlined by the
equation

Ui =580 +610Q1 +62Q2 +563Q3 +34Q4 + ... +
onQn - Ui - - - (3.22)

Equation (3.22) outlines the technical
inefficiency effect and it also indicates that these
effects in a stochastic frontier are expressed in
terms of various explanatory variables, which
include the following:

Q1 = age of respondent (years)

Q2 = household size (head count)

Q3 = years of experience (years)

Q4 = years of formal education (years)

Q5 = value of off-farm income (naira)

Q6 = sex of respondent (1=male, O=female)

Q7 = marital status of respondent (1=married,
0=single)



00,081,082 .......... &7 are parameters to be
estimated.

The allocative inefficiency is outlined by the
equation

Ui =40 + ¢1Q1 + $2Q2 + $3Q3 + $p4Q4 +.... +
énQn - Ui - - - -(3.23)

Equation (3.23) outlines the allocative
inefficiency effect and it also indicates that these
effects in a stochastic cost frontier are expressed
in terms of various explanatory variables, which
include the following:

Q1 = age of the respondent (years)

Q2 = household size (head count)

Q3 = years of experience (years)

Q4 = years of formal education (years)

Q5 = value of off-farm income (naira)

Q6 = sex of respondent (1= male, 0= female)
Q7 = marital status of respondent (1= married,
0=single)

¢0, ¢1, 92 ............ ¢7 are inefficiency
parameters to be estimated.

RESULTS AND DISCUSSION
Socio-Economic  Characteristics of the
Soybean Farmers.

The results on  socio-economic
characteristics of the soybean farmers in the area
are presented in on Table 1. The result in the
Table 1 showed that soybean farmers within age
range of 40 — 49 represented 41.7 percent,50-59
years represented 33.3 percent, 30 — 39 years
were 13.3 percent of the sample, whereas farmers
between the ages of 60 and 69 represented 11.7
percent. The mean age of the respondent was
48.8years. This means that the farmers are
ageing. This result is in support of the findings of
Obasi (2015) who recorded a mean age of 50.4
years. The high percentage of farmers within 40—
49 and 50 — 59 years might be due to the fact that,
within the age bracket, people are still in their
active ages and are capable of undergoing
different difficult task and are more financially
capable to involved in soya beans production.
Although the implication is that farmers are
aging. Mgbada, (2010) noted that Nigerian
farmers are mostly old people. Sex of soybean
farmer showed that majority of the respondents
(59.17%) were females while 40.83% were
males. The crowding of the female in the soya
beans production activities may be due to the fact
that soybeans is a crop that is more associated

with women both at its raw stage and its value
chain stages. This is in-line with the findings of
Dolaree et al., (2017) where they noted that
soybean farming is female dominated because it
involves less fatigue and stress, and the low
percentage of male participating in the soya beans
farming may also be explained by socio-cultural
factors affecting men, stress involved and the
fatigue involved and not as a result of technical
and managerial inefficiency. Furthermore, femal
is more patient in the harvesting and processing
process that are involved in the cultivation of
soya beans This shows that females dominated
soybean farming activities in the area. This result
proves positive since women in African countries
form big portion of the population undertaken
farming activities. However, they face socially
conditioned inequalities in the access, use and
control of productive resource. The study showed
that majority (91.3%) of the respondents were
married, 2.1% were single while 5.4% and 1.3%
were divorced and widows respectively. This is
typical of Nigeria rural setting because family
members often serve as a source of additional
labor together with cultural value attached to
marriage. This result is in consonant with the
findings of Ademola and Olujide (2014) where
more than three-quarter of the farmers were
married, implying that household labour might
complement farm activities. Marital status can
influence the role and responsibilities as well as
occupational lives of members and their family
(Kuhn et al., 2000; Akinbode, 2013). Also,
Zalkuwi et al (2014) who found that about 55.67
percent of farmers in Numan Local Government
Area of Adamawa State were married. The result
also revealed that a greater proportion (35 %) of
the respondents have between 2.1-3.0 hectares of
farm land, 30 percent have between 1.1-2.0
hectares of farm land, 17.92% of the respondents
have between 0.1 -1.0 hectares of farm land,
11.67 percent have between 3.1-4.0 hectares of
farm land while 4.58 percent have between 4.1 -
5.0 hectares respectively. The mean farm size is
2.09 hectares. The above situation reveals that
there is skewedness in the distribution of land in
the study area. Greater number (35 percent) have
small area usually fragmented holding which
supported subsistence agriculture. The result
reveal that majority of the farmers are small-scale
farmers. This may be attributed to high level of
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poverty where poor farmers can only afford small
parcel of land for subsistence farming coupled
with inadequate credit facilities necessary to
expand their farm lands. According to FOS/FBS
(1999) and Awoke and Okoji (2004), small scale
farmers are farmers who cultivate between 0.1 —
4.99 hectare and produce on subsistence level.
The result supports the assertion made by Nnadi
and Amaechi, (2004), that under inheritance, the
whole heirs of every family have their shares of
land no matter how fragmented and small their
sizes area. This lays credence to the subsistence
farming characteristic in the area. The survey
showed that the respondents (20.0%) had spent 1
— 10 years, 38.3% had spent 11- 20 years while
28.3% and 13.3 had spent 21 — 30 and 41 — 50
years in farming respectively. The mean farming
experience was approximately 19 years. This
showed that soybean farmers in the study area
had considerable experience in farming. This
result agrees with Zalkuwi et al (2014) who found
out that about 64.95 percent had farming
experience above 5 years. This result shows that
majority of the respondents had much farming
experience to improve their production
techniques. Because this could positively
influence their management capabilities on the
crops, farmers with more years of farming
experience may likely to adopt new innovation
and are likely to be technically efficient in their
farm practices.

Nwaru (2004) noted that, the number of
years a farmer spends in farming business may
give an indication of the practical knowledge he
has acquired. The implication of this is that they
are equipped to overcome their farming
challenges to a considerable extent (Ademola and
Olujide 2014). It also shows that majority
(98.8%) of the respondents acquired one form of
formal education or the other. The result implies
that the farmers are literate having acquired one
level of education or the other. This means that
they manage and utilized credit properly given
their level of education in innovations and better
farming practices. Their high literacy level is an
asset as the farmers would be exposed to many
information sources, embrace innovations and
analyze farm situations objectively.
Undoubtedly, the high level of literacy
predisposes some level of managerial ability in

the farm business (Acquah and Addo, 2011,
Abula et al., 2013).

Furthermore, this study agreed with findings of
Nzeakor and Aigbokie (2021) that education
provides a favourable atmosphere for awareness
and adoption of innovation.

The formal educational profile and farm
training experience of the farmers could
adequately expose them to the importance of
credit farming operation. Zalkuwi et al (2015),
also who found out that majority of the
respondent have one form of formal education.
This has implications on their involvement in
agricultural development activities such as credit
scheme since they can access information
through print, electronic and professional
associations meeting and workshop. In addition,
respondents’ level of education can have positive
effect on enhancing their ability to pay back
credit within stipulated payback period. Pasha
and Negese (2014) noted that level of education
positively and significantly influenced credit
repayment. A dominant number of the farmers
indicated membership of  association.
Specifically, majority (62.9 percent) indicated
that they belong to one association or the other.
On the contrary, 37.1 percent indicated that they
do not belong to any association. Membership of
association satisfies the social needs of farmers in
additions to serving as an avenue for access to
information on agricultural technology. Farmers
by virtue of their membership discern the obvious
advantages of agricultural technology as well as
clarify their misconception of technology and the
adoption. Farmers that do not belong to
association may be ignorant of the obvious gains
through membership. This calls for concerted
extension campaigns for farmers’ membership of
co-operative society (Nnadi et al, 2013). Majority
(81.7%) of the soybean farmers had contact with
extension agent while 18.3% of the sampled
population never had extension contact through
farming season. This suggests that greater
number of the sampled population had extension
visits. Ukoha et al (2013) reported that better
education through improve extension service
would lead to improve access to credit,
knowledge and improves farm technologies, farm
tools etc. which has strong influence on increased
productivity.



Table 1: Socio-Economic Characteristics of the Soybean Farmers

Variables Frequency Percentage (%)
Age (years)

30-39 31 12.9
40-49 81 3338
50-59 76 317
60— 69 28 11.7
69-79 19 7.9
79-80 5 2.1
Mean 48.8

Sex

Female 142 59.17
Male 98 40.83
Total 240 100.0
Marital status

Single 219 91.3
Married 5 2.1
Divorced 13 5.4
Widow 3 13
Farm size

0.1-1.0 43 17.92
1.1-2.0 74 30.83
2.1-3.0 84 35.00
3.1-4.0 28 11.67
Mean 2.09

Experience

1-10 48 20.0
11-20 88 36.7
21-30 68 28.3
31-40 32 13.3
41-50 2 0.8
51- 60 2 0.8
Education

Never attended 3 1.25
Nursery 11 4.58
Primary 115 48.33
Secondary 60 25.00
Tertiary 46 19.17
Others (e.g Technical) 4 1.67
Association

No 89 37.1
Yes 151 62.9
Extension

No 44 18.3
Yes 196 81.7
Total 240 100.0

Source: Field Survey (2021)
Efficiency Levels of Soybean Production in the
Study Area

The maximum likelihood estimates using
stochastic frontier parameters for soybean
farming is presented in Table 2. The estimated
variance (0?), gamma (y) and Log likelihood
function indicate goodness of fit with the
stochastic frontier model. For production factors
the coefficient of land and labour were
statistically significant at 1% and positively
related to total output. This implies that increase
in any of these variables will lead to increase in

output and vice versa. This is expected and in
accordance with a priori expectations. This result
is in agreement with the findings of Atabohet al
., (2014) on determinants of technical efficiency
where farmland and labour had a direct
relationship with production output. Also
Quantity of fertilizer used was significant at 1%
and positively related to output of the soybean
farmers, this implies that the higher the use of
fertilizer, the more productive the soybean
farmers become. This suggests that when the
soybean farmers adopt and utilize the fertilizer
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appropriately, it would lead to improved output.
This supports the findings of Ogundele and
Okoruwa (2006) which observed that the use of
fertilizer increased output of farming in Nigeria.

Furthermore, the result shows that there
is a positive relationship between the inefficiency
variables (household size, education and marital
status) included in the model. This shows that
increase in these variables increases the output of
the enterprise. Meaning that, the more the number
of person per household, the greater the output
level. Also, education implied that an increase in

level of education by one year increases the
output. While a negative relationship exist
between age of farmers, off-farm income and sex.
This implies that as soybean farmers advance in
age and have increased number of activities in
off-farm sector, the output level decreases. The
implication is that the older the farms becomes
the more his output declines. This concur with the
findings of (Olwande and Mathenge, 2012). Also
the coefficient of sex was negative and significant
at 1%. This implies that output increase in favour
of female farmers.

Table 2: Maximum likelihood estimate of stochastic production frontier function

Variables Coefficient Standard error t-ratio
Production factor

Constant 9.6694 1.9790 4.89%**
X1 = Seed/planting material 0.0000 0.0479 0.00
X2 = Cultivated farmland 0.0021 0.0005 4.01%**
X3 = Fertilizer 0.9223 0.072 12.81***
X4 = Labour in manday 0.0005 0.0001 3.70%**
Xs = Pesticides/herbicides 0.0000 0.0000 0.000
Xes = Capital -0.0035 0.0045 0.78
Inefficiency factors

Q1 = Age of respondent -0.8541 0.0913 -9.35***
Q2 = Household size 0.0006 0.0001 7.05%**
Qs = Experience 0.0657 0.1106 0.59
Qs = Formal education (years) 0.9465 0.0407 23.26***
Qs = Off-farm income (naira) -0.4425 0.0880 -5.03***
Qs = Sex -0.9345 0.0988 -9.46%**
Q7 = Marital status 0.6999 0.0781 8.96***
Sigma squared((3)) 1.0591 0.0619 17.10***
Gamma(y) 1.4138 0.0119

Log likelihood function -83.84

LR test 104***

Source: Field Survey data, 2021 ***, *; Significant at 1% and 10%, respectively

The estimated parameters for the
stochastic frontier cost function for soybean
enterprise presented in Table 3 revealed the
estimated gamma (y) parameter of 0.7565
implies that about 76 percent of the variations in
the total cost of production of soybean under was
due to differences in their cost efficiencies. This
means that cost inefficiency effects do make
significant contributions to the cost of producing
soybean in the study area. Therefore, the
hypothesis that the parameter estimate ofy = 0 is
rejected. The test was confirmed by the test of
hypothesis using the Log likelihood-ratio test
presented in Table 3 which shows the estimated
value of -94.14 exceeding the chi-square critical
value at 1 percent level of probability. Therefore,

the null hypothesis, which specifies that the
inefficiency effects are absent from the model, is
strongly rejected.

Specifically price of planting material,
labour, fertilizer, land and price of pesticide were
the significant variables influencing the
production cost of the soybean enterprise. The
coefficient of price of planting material, labour,
fertilizer, land and price of pesticide were
significant at 1% and positively related to
production cost for the soybean enterprise. This
implies that a rise in the price of any of variables
would result in increase in the total cost of
production. A similar result of direct effect of
output on cost of production was obtained by
Mausoybean et al. (2015)



Table 3: Allocative Efficiency of Soybean Enterprises

Variables Coefficient Standard error t-ratio
Allocative efficiency

Constant 10.68781 3.16331 3.38***
P1 = Priceof seed 0.15743 0.00329 47.90%**
P2 = price of labour 0.15204 0.00566 26.84***
P3 = Price of fertilizer 0.24069 0.00145 165.59***
P4 = Priceof cultivated land 0.12737 0.00857 14.86***
Ps = Priceof pesticides 0.15331 0.00046 334.54***
Ps = price of capital 0.03586 0.07114 0.504
Allocative inefficiency

Q1 = Age of respondent -0.04612 0.01891 -2.44%*
Q2 = Household size -0.11008 0.03672 -3.00***
Qs = Experience -0.11942 0.06135 -1.95**
Q4 = Formal education (years) -0.02952 0.32283 -0.09
Qs = Off-farm income (naira) 0.08012 0.05231 -1.53
Qs = Sex -0.43938 0.48298 -0.91
Q7 = Marital status -0.02598 0.02980 0.87
Sigma squared(8) 0.80232 0.48056

Gamma(y) 0.7565 0.06701 11.29%**
Log likelihood function -94.14

LR test 128.211%**

Source: Field Survey data, 2021 ***, *; Significant at 1% and 10%, respectively

Allocative Inefficiency

Estimated coefficient for Age (-0.04612),
Household size (-0.11008) and experience (-
0.11942) were negative. The negative
relationship of soybean farmers indicates a
negative effect on cost allocation of respondents.
Implying that older and more experience farmers
tend to be cost efficient than younger respondents
in soybean enterprise. This means if younger and
energetic soybean farmers indulge into the
enterprise, allocative efficiency would rise
thereby reducing total cost of production and vis-
a-vis increasing profit. Also increase in
household size reduced the lease to decrease in
allocative efficiency.

Table 4 indicates that the values of
efficiency obtained lies between 0 and 1. This
implies that the soybean enterprise were
operating below the frontier. The general
distribution of respondents’ efficiency presented
in Table 4 shows the obtained minimum,
maximum and mean technical efficiency 0.07,
0.94 and 0.564 respectively of the respondents
indicates that soybean enterprise in the study area
have 43.6% chance for improving production
efficiency using the existing technology of the
best farmer. Therefore, there is need to increase
production by utilizing available resources to
attain the frontier level. About 17.5% of the
respondents fall between technical efficiency of 1

- 29%. Respondents operating at technical
efficiency of between 30 and 59% were 35%
while respondents with technical efficiency
above 59% were 48%. This showed that there is
room for improvement since most farmers had
technical efficiency less that 50 percent.

The allocative efficiency minimum,
maximum and mean were 0.04, 0.93 and 0.509
respectively. This shows a wide distribution of
allocative efficiency among the respondents,
though, none of the respondents had attained the
cost frontier level of 100%. This implies that
there is 49.1% shortfall in allocative efficiency of
an average farmer. Respondents allocating the
cost resources between 1 — 29% were 25% of the
sample whereas, 38.8% of the respondents
allocate cost resources between 30 to 59% while
respondents with allocative efficiency above 59%
were 27.5%.

Economic efficiency which is the
product of technical and allocative efficiencies
shows minimum, maximum and mean were 0.02,
0.91 and 0.469were obtained, this implies that on
the average, the respondents were able to obtain
a little over 46.9% of potential output, thus in the
short run, there is a hope for increasing soybean
production by 50.4% by adopting the technology
and techniques used by most efficient enterprise
as to reduce inefficiency and increase economic
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efficiency in soybean production in the study
area. The result also reveals that 56.25 soybean
enterprise had an efficiency index less than 50%
while 54 enterprises had between 50% and
79.9%. Only 30soybean enterprise representing
12.5% recorded economic efficiency of 80-
100%. Soybean enterprise who scored 70% and
above are said to be efficient; hence, only 51
enterprises could be said to be economically
efficient in soybean production in the study area.
This clearly indicates a moderate level efficiency

Table 4: Efficiency Distribution of Respondents

of enterprise in the study area. This finding
corroborates with findings of Adewuyi and
Joseph, (2013) who reported that enterprise that
scored 70% and above are said to be efficient and
they indicate a low-level efficiency of enterprise
in the study area. Furthermore, the Technical
efficiency of the sampled enterprise is less than
one (i.e. 100%) which “according to Abba, (2019)
indicate that all the enterprises are producing
below the maximum efficiency frontier.

Efficiency Technical Efficiency Allocative Efficiency Economic Efficiency
Frequency % Frequency % Frequency %
0.10-0.19 24 10.00 33 13.75 27 11.25
0.20-0.29 18 7.50 27 11.25 21 8.75
0.30-0.39 21 8.75 18 7.50 36 15.00
0.40-0.49 36 15.00 42 17.50 51 21.25
0.50-0.59 27 11.25 33 13.75 21 8.75
0.60-0.69 30 12.50 27 11.25 33 13.75
0.70-0.79 33 13.75 21 8.75 21 8.75
0.80-0.89 27 11.25 21 8.75 18 7.50
0.90-1.00 24 10.00 18 7.50 12 5.00
Min 0.07 0.04 0.02
Max 0.94 0.93 0.91
Mean 0.564 0.509 0.496
Total 240 100.0 240 100.0 240 100.0

Source: Field Survey Data, 2021

SUMMARY AND CONCLUSION

Based on result on the maximum
likelihood estimates, the coefficient of planting
material, land, quantity of fertilizer and labour
were statistically and positively related to output
of the soybean farmers while there is a positive
relationship between the inefficiency variables
(household size, education and marital status)
included in the model. Also the coefficient of sex
was negative and significant at 1%.

The estimated parameters for the
stochastic frontier cost function for soybean
enterprise shows that price of planting material,
labour, fertilizer, land and price of pesticide were
the significant variables influencing the
production cost of the soybean enterprise, while
estimated coefficient for Age (-0.04612),

Household size (-0.11008) and experience (-
0.11942) were negative.

The minimum, maximum and mean
technical efficiency were 0.07, 0.94 and 0.564
respectively of the respondents, the allocative
efficiency minimum, maximum and mean were
0.04, 0.93 and 0.509 respectively while economic
efficiencies shows minimum, maximum and
mean as 0.02, 0.91 and 0.469 respectively.
RECOMMENDATIONS

The following recommendations are
made in-line with major findings:

i. Soybean enterprises should no
longer practice subsistence
enterprises but should mechanize
their enterprise in order to increase
their profit and farm income,



government on the other hand should
subsidize agricultural inputs, and
enterprise equipment which will help
the enterprises achieve their goals.

ii. Concerted efforts should be geared
towards increased production of
soybean in order to meet the
demands for food security in both the
study area and the country (Nigeria)
in general.

iii. Nigeria government and
international development agencies
ensure that any intervention has a
capacity-building component which
should center around environmental
and ethnographic research, education
about the training on how to
interact with soybean and maintain
a successful farm, and the
development of infrastructure.
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