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ABSTRACT

This study examined the economics of rice production among beneficiaries of the anchor borrowers
programme (ABP) in Gerie LGA of Adamawa State, Nigeria. Multistage random sampling was
employed to select respondents for the study. Structured questionnaires were the instruments used
for data collection. A sample of 85 farmers was used for the study. Percentages, means, frequency,
maximum, minimum, budgetary techniques and stochastic frontier production function were the
analytical tools employed. The results of the socioeconomic characteristics of the respondents
revealed that the majority (76%) of the farmers was headed by males; most (72.8%) were within the
age range of 30 — 49 years and majority (90%) were married. Results from the budgetary
techniques showed that the gross margin per hectare was &75,087.4 indicating production of rice
among the farmers is profitable since the gross margin estimated has a positive value. The result
also showed that mean economic efficiency (EE) recorded was 0.67 (67%), with maximum of 0.94
(94%) and a minimum EE of 0.34 (34%) indicating that the respondents are not fully economically
efficient in rice production in the study area. The major constraints faced by rice farmers in the study
area were identified among others to be inadequate credit, limited farm size and high cost of
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transportation. Finally, it was recommended among others that policies geared towards investment
in credit, land tenue and means of transportation towards achieving effective production should be

formulated.

Keywords: Production; ABP; budgetary techniques; stochastic frontier production function;, Gerie

LGA Adamawa State; rice farmers.
1. INTRODUCTION

Rice (Oryza sativa) is one of the world’s most
important cereals, being the staple food for over
50% of the world population [1]. Among the
cereal grains, rice is the second only to wheat in
terms of total world production. A recent Food
and Agriculture Organization (FAO) puts the
2017 world wheat production at 756.8.92 million
tons followed by rice which is 504.6 million tons
[2]. Rice cultivation is the principal activity and
source of income for millions of households
around the globe. It is a crop that cuts across
regional, religious, cultural, national and
international boundaries. China and India supply
over half of the world's rice. Brazil is the most
important non-Asian producer, followed by North
and Central America. Nigeria ranks second in
Africa after Egypt [3]. Today, rice is grown and
harvested on every continent except Antarctica,
where condition makes its growth impossible [4].

In Nigeria, Rice is cultivated and consumed in all
parts of the country and is one of the major
staple crops grown on over 3.2 million hectares
of land [5]. Its production is primarily done by
small-scale farmers, who do not measure their
efficiency of production. Rice ranks sixth after
sorghum, millet, cowpea, cassava and yam in
Nigeria [6]. Its production in the country rose
from 2.4 million metric tons in 1994 to 5.8 million
metric tons in 2017, [2]. During the 1960's, the
country had the lowest per capita annual
consumption of rice in the West African sub-
region with an annual average of 3kg. Since
then, Nigeria’s per capita rice consumption levels
have grown significantly at the rate of 7.3% per
annum [7]. Despite the rise in domestic
production of the crop, still the
demand/consumption far exceeds the local
production. Nigeria’s inability to meet her rice
consumption needs through local production has
resulted in high cash outlays for importation from
a high level of US$ 60 million in 1994 to US$
2.24 billion in 2010 [8].

In order to address the demand and supply gap
in rice production, numerous agricultural
programmes and policies were implemented over
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the years with the objective of increasing
production by providing incentives to rice farmers
for achieving rice self-sufficiency. These
programmes include Federal Rice Research
Station (FRRS) (1970), Abakaliki Rice Project
(ARP) (1978), Presidential Initiative on Rice
(PIR) (1999), National Rice Development
Strategy (NRDS) (2009), and Rice Intervention
Fund (RIF) (2011). However, most of these
programmes and policies were terminated
without achieving their objectives [9]. It is
therefore necessary to measure the current
production of the farmers, with the intention of
reexamining the policy alternatives available for
raising the present level of rice production. In
order to address the problem of demand-supply
gap in rice production in Nigeria, the Federal
Government launched the Anchor Borrowers
Programme (ABP).

The ABP was launched in 2015 to boost local
production of rice and wheat [10]. The
programme was initiated by the Central Bank of
Nigeria (CBN) in its economic diversification
drive to create an ecosystem that will link out-
growers to integrated millers; ramp up domestic
rice production to replace imported rice; increase
operating capacity of integrated rice millers; and
increase banks financing to the rice sector; build
capacity of smallholder farmers; and target
commodities which the country has comparative
advantages to produce. ABP aims to make
agriculture more productive and sustainable.

The ABP was introduced in 2017 in Adamawa
State targeting rice production. Rice is one of the
most important cereal crops grown in the State
and is consumed in a variety of ways, its
cultivation is merely on a small-scale basis using
an unimproved farming system [11]. Adamawa
state however produces about 4 percent of the
total rice output in Nigeria. Despite the availability
of fertile land and good climate conditions for rice
production, there is still low productivity of rice in
the state [12]. The average yield of rice in
Adamawa State was 3240 kg/ha (3.2ton/ha) in
2018, which is lower than the average yield of
3.3 ton/ha in 2017 [13]. The ABP therefore was
launched to address the problem of low rice
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production as well as to improve farmers’
standard of living in the state. The programme
provides cash for labour and inputs packages

such as improved seed, fertilizer and
agrochemicals to farmers to support rice
production. It embodies management and

cultural practices which if implemented can solve
the problem of demand-supply gap in rice
production in Gerie Local Government Area,
Adamawa State.

The objective of the study was to analyses the
economics of rice  production among
beneficiaries of ABP in Gerie Local Government
Area, Adamawa State; while specific objectives
were to examine the socio-economic
characteristics of rice farmers; determine the cost
and returns associated with rice production;
determined technical, allocative and economic
efficiencies of rice production and determined the
constraints associated with rice production.

2. METHODOLOGY
2.1 Background to the Study Area

The study was carried out in Girei Local
Government Area of Adamawa state. The area
lies between latitude 9° 11" and 9° 39" North and
Longitude 12° 21" and 12° 49" East. The local
government is boarded by Song Local
government area in the north, Fufore local
government area in the east, while river Benue
acts as a physical boundary between the local
government area and Yola North and Demsa
local government areas (Adebayo. 1999). It has
a total population of 129,855 persons [14].

Girei LGA experiences dry and wet seasons with
temperature and humidity varying with seasons.
The local government area falls under the Sudan
Savannah type of vegetation and it experiences
distinct dry and wet seasons with temperature
and humidity varying with seasons [15]. The wet
or rainy season falls between April and
November, which is characterized by some
single maxima in August. Seventy percent of the
total rainfall in the area happens to fall within four
months of May —August. The area has an
average of 62 rainy days while the average
amount of rainfall recorded in the area is 972mm.
The dry season which is the harmattan period is
between December to March.

Temperature in Girei is relatively high all year
round. The temperature of Girei ranges from 27-
40°C. The coldest months which are December
and January are of the average temperature

15°C, while the hottest period within the area
being April and May with an average temperature
of 34°C. It has an average minimum temperature
of 25°C and maximum temperature of up to 40°C
[16].

The monthly global solar radiation is not uniform
throughout. The peak of radiation being the
month of March, April, May and June. The least
value of global solar radiation is in January; this
could be explained in terms of peak of cold
harmattan season. The wet season is basically
during the months of August and September [17].
The major crops grown in the area include:
maize, groundnut, rice and cowpea.

2.2 Sampling Procedure

A multistage sampling procedure was employed
to select farmers for the study. The first stage
involved a purposively selection of seven villages
with the highest number of beneficiaries in ABP
and that are prominent in rice production and
accessible with regards to security, out of the
twenty-five adopted villages. These villeges are;
Mudari, Tambo, Daneyel, Damare, Labondo,
Girei and Viniklang. The second stage involved
estimation of sample size from the sample frame
using (equ 1) [18]. Finally, the number of
respondents in each village were selected
randomly using (equ 2) [19] as shown in Table 1.
Using the sampling frame, 90 farmers were
randomly chosen. However, 85 questionnaires
were used for analysis. This was necessary
because some vital information was not
satisfactory provided in some of the
questionnaires. The sampling frame is the list of
rice farmers benefiting from ABP in the selected
villages which was obtained from Adamawa
State Agricultural Development Programme
(AADP) office.

The sample size for the study was calculated
using:

N

n= (1M

1 +N(e)?

900

Therefore, sample size (n) = Tro0001)?

Where

n = Sample size
N = Population size
e = level of precision
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The number of respondent in each village was
obtained with the help of the formula below as
shown in Table 1

NI = = X Ni )

Where

NI = sample size in each village

n = total number of sample size

N = total number of farmers in the targeted
population, that is total sample frame

Ni = total number of farmers in each village

2.3 Data Collection

The data for the study were collected from both
primary and secondary sources. Primary data
were collected through administration of
structured questionnaires. Trained enumerators
were used to assist in data collection. The
questionnaires  sought information relating
socioeconomic characteristics of rice farmers,
environmental and institutional factors relevant to
the study. It also featured questions that elicit
information on production variables used and
outputs obtained with prices paid and received
respectively on rice production in 2018 cropping
season. The secondary data were obtained from
the records of Adamawa State Agricultural
Development Programme. The secondary
information entailed the list of ABP beneficiaries.

2.4 Analytical Techniques
Data collected were analysed using descriptive

statistics, budgetary techniques and inferential
statistics.

2.5 Descriptive Statistics

These were used in analysing the socio-
economic characteristics of the respondents and
the constraints associated with rice production.

The tools used include mean, percentages and
frequency distribution.

2.6 Budgetary Techniques

The budgetary technique used was the gross
margin analysis. This was used to determine the
cost and returns associated with rice production.
The gross margin is expressed as

GM=GR-TVC
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Where

GM=Gross margin of rice production (¥&/ha)
GR= Gross Revenue (N/ha)

TVC= Total Variable Cost (N/ha)

The gross margin analysis was used under the
assumption that fixed cost of production is
negligible.

2.7 Efficiency Analysis

The stochastic frontier production function was
used in efficiency analysis. The use of this
stochastic frontier production function has some
important advantages in that it allows the
decomposition of the error term into random error
and inefficiency effects rather than attributing all
errors to random effects [20]. The model
specified output (Y) as a function of inputs (X)
and a disturbance term (a).

Y=(Xi:B) + (Vi-Uy) (4)

Where

Y= output by i" farmer

Xi= Input quantities of the jth firm

3= Vectors of unknown parameters

V= Assumed to account for random factors
such as weather, risk and Measurement

error
U= due to technical inefficiency.
2.8 The Explicit Stochastic Frontier

Production Function

This model was applied to be accomplished by
maximum likelihood estimation (MLE) available
in frontier 4.1 version, this technique was
developed by [21] and has been used
extensively by various authors in estimating
efficiencies among crop farmers. It employs a
cobb-Douglas production function to
simultaneously estimate the random disturbance
term (Vj)which is outside the control of the
production unit and inefficiency effects (U;).

The explicit form of the function is specified as
follows:

LnY1 =30+E1 |nX1 +Bz|ﬂX2+ B3lnX3+B4|nX4+E5|n
Xs+ReInXg +V4-U; ®)

Where:

Y=Output of rice in kg

X4= Cultivated land area for rice in hectares
Xo= Quantity of fertilizer in kg

X3= Quantity of rice seed planted in kg
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X4= Quantity of herbicide used in litres
Xs= Family labour used (in man-days)
Xe= Hired labour used (man-days)
V4= random error term with
distribution

Us= a non-negative random variable called
technical efficiency effects associated with
technical inefficiency of production of farmers
involved.

Ln= the natural logarithm (i.e to base €)
3o-Rs= parameters to be estimated.

normal

The technical efficiency of rice production for i
farmer, is defined by the ratio of observed
product as to the corresponding frontier
production associated with no technical
inefficiency. (Y*/Y)

TE=Exp (-U;) so that 0< TE <1 (6)

Variance variable parameters are:

o%= 8%+ 8%, and i= &%,/ &°

(7)
The inefficiency is defined as:

U =0,+01Z1+ 02Z,+ 0323+ O4Zs+ O5Z5+06Z6+
07Z7 (8)

Where:

U,=inefficiency effects

Z,= Age of farmers (in years)

Z,= Literacy level (in years)

Z3= Farming experience (in years)

Z,= Extension contact (1 contacted, 0 not
contacted)

Zs=Gender of the farmer (1 male and 0
female)

Zs= Family size (total number of person in
the household)

Z,= Access to formal credit (1 access to
credit and 0 no access to credit)

2.9 The Explicit Stochastic Cost Function
The  corresponding cost function was
adopted in the estimation of total cost of
production as applied by [22] which is specified

as follows:

LnCi=Ro+RqInF1+ RBolnFy+ RglnFaz+ RulnFa+
RsInFg+ Vi+Ui 9

Where:

C,= Total cost of production of the i farmer
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F.= Cost of acquiring land ()

F,= Cost of fertilizer

F;= Cost of herbicide used

F4= Cost of hired labour (in man-days)

Fs= Cost of ploughing (tractor and animal
traction)

The allocative efficiency of individual farmer is

defined in terms of the ratio of predicted
minimum cost (C;) given the available
technology

AE=C,"/C,=f (Py yq, B) + (V+U)/ f(P; v4,:B) +
(V)=exp (U) (10)

Where:

AE= allocative efficiency

Ci= the observed cost and represent the
frontier total production cost or least total

C= Predicted minimum cost

AE ranges between Zero and one with one
referring to allocative efficiency. The cost
inefficiency effects are also defined as:

a1=0o+ 0121+ 8525 + 8323 + 8424 + O5Zs5 + OeZs
+ 0777 (1 1 )

Where:

U,= Allocative inefficiency effects

Z,= Age of farmers (in years)

Z,= Literacy level (in years)

Z3= Farming experience (in years)

Z,= Extension contact (no of contact per

month)

Zs= Gender of the farmer (1 male and 0
female)

Zg= Family size (total number of person in
household)

Z,= Access to formal credit (1 access to
credit and 0 no access to credit)

Economic efficiency combines both the technical
and allocative efficiency

3. RESULTS AND DISCUSSION

3.1 Socio-Economic Characteristics of
the Farmers

The socio economic characteristics of the rice
farmers discussed here include age, gender,
marital status, farming experience, level of
education, land ownership, farm size, extension
contact, access to credit and labour utilization.
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Table 1. Distribution of respondents in the study area

Local government area Villages Sample Frame NI=% x Ni Sample size
Girei Mudari 102 (90/900) x102 10

Tambo 94 (90/900) x94 9

Daneyel 181 (90/900) x181 18

Damare 96 (90/900) %96 10

Labindo 84 (90/900) x84 9

Girei 154 (90/900) x154 15

Viniklang 189 (90/900) x189 19
Total 900 90

Source: Reconnaissance survey, 2019

The result in Table 2 on age distribution of the
respondents shows that 72.8% were within the
age ranges of 30-49 while only 5% of them were
60 years and above. The maximum age was 62
years and the minimum age was 22 with a
mean age of 41 years. This finding further
revealed that majority of the farmers in the
study area are relatively young and physically
active thus they are expected to possess energy
needed to carry out rice production which
demand much energy for its cultivation which is
in line with the findings of [23] who carried a
study on the analysis of the technical efficiency
of rain-fed farmers in Taraba state, posited that
youth are vibrant and economically productive.

The result on the gender analysis of the
respondents in the study area revealed that male
farmers constitute the majority (76%) while only
few (26%) were female which implies that there
are more male farmers than female farmers
engaged in rice production among the
beneficiaries in the study area possibly because
male could exert more physical labour that is
required for such enterprise as posited by [24] in
their study on Econometric analysis of rice
production in Anambra state.

Results of the analysis on marital status in Table
2 shows that the majority 90% of the
respondents are married, 5% are single,4% are
widows/widowers while only 1% is divorced. This
implies that family labour is likely to be abundant
for the family which may provide a large cheaper
source of labour for cultivation [24].

The result of family size of the respondents in
Table 2 shows that many (42.4%) of the
respondents have 6-10 persons in their
household, 30.6% have 11-15 persons in their
household and 18.8% have 1-5 persons while
8.2% have 16 and above as their household size.
The mean family size is about 10 persons while
the maximum and minimum number of persons
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per family is 31 and 1 respectively. The
implication is that farmers have enough family
labour force for rice production as posited by [25]
in their study on Economic Analysis of Rice
Production in Cross River State.

Distribution of farming experience of the
respondents as shown in Table 2 reveals that
many (43.5%) of the respondents had farming
experience of 6-10 years. 21.2% had between
11-15 years, 16.5% had between 16-20 years
while 8.2% and 10.6% are within the ranges of 1-
5 and >20 respectively. The mean family
experience was 13.2 years and the maximum
was 35 years while the minimum experience
recorded among the respondents was 2 years
which implies that farmers in the study area have
considerable experience in rice farming capable
of boosting their efficiency level and their
productivity as well. This is in agreement with

[26] who reported that years of farming
experience improve productivity and overall
efficiency in food crop production in their

study on Analysis of Technical Inefficiency in
Food Crop Production Systems among Small-
scale Farmers in some Selected Local
Government Areas of Adamawa State.

The result of the literacy level of respondents as
stated in Table 2 reveals that 83.3% of the
respondents had some form of formal
education. Thus, literacy level is high among the
respondents and this could have implications for
agricultural production in the area. This result is
in line with [26] who reported that Education
affects productivity through a choice of better
inputs and output, and through a better utilization
of existing inputs. This will reduce technical
inefficiency in food crop production.

3.2 Gross Margin Analysis

The cost and return of production was estimated
using the gross margin technique. The result
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Table 2. Socioeconomic characteristics of the rice farmers (n=85)

Socioeconomic Frequency Percentage Mean Maximum Minimum
Variables
“Age
<29 7 8.2 22
30 -39 33 38.8
40-49 29 34 41
50 - 59 12 14
> 60 4 5 62
Gender
Male 65 76
Female 20 24
Marital Status
Single 4 5
Married 77 90
Divorced 1 1
Widow/widower 3 4
Family Size
1-5 16 18.8
6-10 38 42.4 10
11-15 26 30.6
> 16 7 8.2
Farming Experience
1-5 7 8.2 2
6-10 37 43.5
11-15 18 215 13.2
16 - 20 14 16.5
> 20 9 10.6 35
Literacy Level
No Formal 14 16.5
Primary 17 20
Secondary 28 33
Tertiary 26 30.5
Source: Field Survey, 2019
Table 3. Average cost and returns/per hectare for rice farmers
Variable Value (N) Percentage Share total in variable cost
Cost of rent on land 1,372.2 21
Cost of fertilizer 15,023.9 23.2
Cost of herbicides 6,510.8 10.1
Cost of labour 22876.6 35.4
Cost of ploughing 10,315.6 15.9
Cost of empty sacks 2,195.6 3.4
Cost of transportation 6,401.8 9.9
TVC/ha 64,696.4
B: Return
Total output (Kg) 395,200
Total Revenue per ha 139,783.8
C: Gross Margin
Gross Margin/ha 75,087.4

Source: Field Survey, 2019

shows that the average variable cost per hectare was 8139,783.8. The gross margin per hectare
wasi64,696.4 and the total revenue per hectare  was N75,087.4. The result further revealed that
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labour constitutes about 35.4% of the total
variable cost followed by the cost of fertilizer
which constitutes 23.2% of the variable cost.
Cost of rent on land (21%) has the least.
However, the finding revealed that the production
of rice among Anchor borrowers programme
beneficiaries in Girei local government area is
profitable since the gross margin estimated has a
positive value.

3.3 Efficiency
Respondents

Estimation of the

This section presents the result of the analysis of
the factors that determines the technical,
allocative and economic efficiencies in rice
production in the study area. These efficiencies
of the farmers were estimated using stochastic
frontier production functions.

3.3.1 Technical efficiency estimation

The maximum likelihood estimates (MLE) of the
production function was employed to explain the
influence of the explanatory variables (production
inputs) on the output of rice and also the effects
of each of the variables on the technical
efficiency of the farmers. Table 4 shows that all
the variables carry the expected positive signs
and were also found to be significant except for
the quantity of herbicide used and hired labour
which were not significant. This implies that an
increase in the use of any of these variables
would bring an increase in output of rice in the
study area. The elasticity estimates (31-Bs) of the
explanatory variables were all positive, indicating
that they are important determinants of the
output. The sum of the elasticities is 1.24
indicating increasing returns to scale, this shows
that the farmers were operating in Stage | of the
production surface meaning that the efficiency of
the resource use has not attained an optimum
level (below the production frontier). Therefore,
increase in input allocation ceteris paribus would
result in more than a proportionate increase in
output.

The sigma squared (0.16) is statistically different
from zero at 1% level. This indicates a good fit
and the correctness of the specified distributional
assumption of the composite error term. Also, the
variance ratio defined by Gamma (y), was
estimated at 0.74 and is statistically significant at
1% level implying that the existence of technical
inefficiency among the farmers account for about
73.87% of the variation in the output of rice
grown in the area. It also implies that the effect of
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technical inefficiency is significant and that
a classical regression model of production
function based on ordinary least squares
estimation would be an inadequate
representation of the data. Thus, the diagnostic
statistics confirm the relevance of the stochastic
production function.

Farm size was significant at 1%. It is one of the
most important factors of rice production. The
elasticity coefficient of farm size (x;) was 0.84
which indicates that a unit change in farm size
would bring about 84% increase in the total
output of rice in the area. This is in agreement
with the findings of [27] on the determinants of
food crop production and technical
efficiency in the northern guinea savanna of
Borno State, Nigeria, that farm size is a major
factor associated with changes in the output of
food crops.

Quantity of fertilizer was significant at 5% with
elasticity of 0.076 implying that a unit increase in
the quantity of fertilizer applied would lead to an
increase in output by 8%. Quantity of seed is
significant at 5% implying that it is also an
important factor in rice production. Seed used
had an elasticity coefficient of 0.112 which
means that a unit increase in the quantity of seed
used would bring about 11% increase in the
quantity of output produced which is in
agreement with the findings of [28] on
determined the farm-level technical efficiency in
maize production among farms in Yola North and
South Local Government areas of Adamawa
State, who revealed that material inputs (fertilizer
and seed) contributes to output.

Family labour was significant at 1% with the
elasticity coefficient of 0.15 implying that a unit
increase in the family labour will lead to an
increase in output by 15%, this also implies that
families with larger house size have a better
chance of improving their output. This is similar
to the findings of [29] who found out that family
labour influences the technical efficiency level of
farmers.

The inefficiency model revealed that age (z),
literacy level (z;), extension contact (z;) and
family size (z¢) were significant. Age of the rice
farmers (zy), literacy level (z;) and extension
contact (z4) were all significant at 1% and also
carry the expected negative signs, implying that
the variables are highly important determinants
of technical efficiency in rice production in the
area.
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Table 4. Maximum likelihood estimates of the parameters of the stochastic frontier production

function
Variable Parameters Coefficient Standard error t-ratio
Production factors
Constant Bo 3.064 0.189 16.212***
Farm size (x4) B4 0.839 0.120 6.978***
Quantity of fertilizer (xo) B2 0.076 0.014 2.057*
Quantity of seed (x3) B3 0.112 0.466 2.413*
Quantity of herbicide B4 0.052 0.055 2.752***
(X4)
Family labour (xs) Bs 0.152 0.055 2.752%**
Hired labour (xg) Bs 0.015 0.015 1.013
Inefficiency effects
Age (z4) 04 -0.248 0.081 -3.073***
Literacy level (z,) 0, -0.757 0.229 -3.313***
Farming experience 03 0.206 0.288 0.715
(23)
Extension contact (z;) 94 -0.255 0.046 -5.502***
Gender (zs) Os -0.036 0.055 -0.656
Family size (zg) O -0.160 0.066 -2.430**
Access to credit (z7) o7 0.074 0.055 0.013
Diagnostic statistics
Log likelihood ratio LR 79.97*
Sigma squared (0% 0.158 0.030 5.221***
Gamma (y) 0.739 0.215 3.441*

Source: Computer output from Frontier 4.1
*** significant at 1% level;*** Significant at 5% level; * Significant at 10%

The coefficient of age (84) being -0.248 implies
that 24.80% reduction in technical inefficiency of
rice farmers in the area can be attributed to the
age of the farmers. This implies that the age of
the rice farmers is positively related to technical
efficiency of rice production in the area. Literacy
level has a coefficient of -0.757 on the technical
inefficiency model, implying that 75.70%
reduction in inefficiency of rice farmers in the
study area can be due to literacy level of the
farmers. The implication of this is that education
plays a vital role in skills acquisition and
technology transfer. It enhances innovation,
adoption and ability of the farmers to plan and
take risks. Farmers with higher levels of
education are likely to be more efficient in the
use of inputs than their counterparts with little or
no education. This finding agrees with
comparable findings by [27] and [30] who also
found a positive relationship between education
and technical efficiency. The coefficient of
extension contact being -0.255 and statistically
significant at 1% level indicates that increased
extension services to farmers tend to decrease
technical inefficiency  25.50% in rice
production. Extension visits affords the farmer
the opportunity to learn improved technologies
and how to acquire the needed inputs and
services.
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Family size was also found to be an important
variable, as it is significant at 5% and has a
coefficient of -0.160 indicating that family size
reduces technical inefficiency of rice farmers in
the study area by 16.00%.

3.3.2 Allocative efficiency estimation

The maximum likelihood estimates of the
stochastic frontier cost function shows that the
entire coefficients were positive and carry the
expected signs meaning that increase in the cost
of all the variables will increase cost of
production in the study area. The entire
coefficients were significant at 1%. However, the
result implies that all the variables have a
significant relationship with the total cost of rice
production in the study area. By implication 1%
increase in the cost of land, fertilizer, herbicide,
hired labour and cost of ploughing will increase
total cost of production by approximately 1.90%,
4.80%, 59.90%, 3.90% and 3.40% respectively.

Similarly, the inefficiency effects revealed that all
the coefficients were negative and carry the
expected sign except for literacy level which
carries the positive sign. A negative coefficient
implies positive effect on cost efficiency and vice-
versa. This signifies that with the exception of the
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literacy level (z,), all other variables have
influence on the rice farmers’ efficiency in cost
allocation.

The estimated coefficient of age of the farmers
was negative and statistically significant at 1%
indicating that increased age of the farmers tend
to decrease cost inefficiency in rice production in
the study area.

Extension contact z, and family size zg were
statistically significant at 1% while gender of the
farmer zs is statistically significant at 5% level
indicating that gender also has a significant effect
in reducing inefficiencies in rice production in the
study area.

Sigma squared (3°) is statistically different from
zero and also significant at 1% level, implying the
presence of good fit and the correctness of the
distributional form assumed for the composite
error term in the model. Gamma (y) was found to
be 0.84 and is statistically significant at 1%. This
means that 84% variation in output was
accounted by variation in their efficiency in cost
allocations.

3.3.3 Technical efficiency of the respondents

The
efficiency

technical
the

distribution of  farmers’
(TE) indices extracted from

stochastic production function analysis is
presented in Table 6. Generally, the technical
efficiency of the farmers is less than 1.0,
indicating that rice farmers in the study area are
producing below the maximum efficiency
frontier. There exists a difference in technical
efficiency among the rice farmers. This
implies that the best farmers (16.5%) were
within a technical efficiency range of 0.90-0.99,
while about 18.8% were regarded the least with
technical efficiency range of 0.5-0.59. The
mean technical efficiency is 0.76 (76%) which
means that, on the average, the respondents
were able to obtain over 76% of optimal
output from a given mix of production inputs.
Thus their mean technical efficiency can be
increased by 24% to attain the technical
efficiency frontier. The maximum technical
efficiency recorded among the farmers is 0.98
(98%), the farmer has five years of farming
experience, had a farm size of 1 hectare, planted
50kg of seed, harvested 17bags (100kg) of rice
and had total revenue of 8136,000. On the other
hand, the minimum technical efficiency recorded
is 0.54 (54%). For the farmer with the least
technical efficiency 0.54 to attain the highest
farmers’ specific technical efficiency in the
population, the farmer requires an efficiency gain
of 0.44 (44%).

Table 5. Maximum likelihood estimates of the parameters of the stochastic frontier cost

function
Variable Parameters  Coefficient Standard error t-ratio
Cost factors
Constant Bo 2.043 0.174 11.731*
Cost of land (f4) B 0.019 0.006 3.207 ***
Cost of fertilizer (f;) B 0.048 0.009 5.160***
Cost of herbicide (f3) Bs 0.599 0.043 13.867***
Cost of hired labour (f,) B4 0.039 0.008 5.234**
Cost of ploughing (fs) Bs 0.034 0.011 2.999***
Inefficiency effects
Age (z1) e} -1.233 0.483 -2.556***
Literacy level (zo) 0, 0.046 0.041 1.117
Farming experience (z;) &3 -0.322 0.237 -1.358
Extension contact (z,) Oy -0.197 0.077 -2.568***
Gender (zs) Os -0.442 0.208 -2.132**
Family size (zg) Os -0.173 0.059 -2.931%
Access to credit (z7) o7 -0.0152 0.038 -0.397
Diagnostic statistics
Log likelihood ratio LR 55.79*
Sigma squared (0®) 0.085 0.026 3.233**
Gamma (y) 0.835 0.029 28.648***

Source: Computer output from Frontier 4.1
*** significant at 1% level;*** Significant at 5% level; * Significant at 10%
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3.3.4 Allocative efficiency of the respondents

The allocative efficiency (AE) of the rice farmers
deduced from the stochastic frontier cost function
is presented in Table 7. The result revealed that
a variation in allocative efficiency exists among
the farmers, as the minimum allocative
efficiency recorded was between 0.40-0.49,
whereas the maximum was between 0.90-0.99.
The mean AE was 0.88 (88%) meaning that an
average farmer in the study area has a chance of
increasing allocative efficiency by 12%. The
highest allocative efficiency recorded was (0.98)
98% the farmer has two years of farming
experience, had a farm size of 1 hectare, planted
50kg of seed, harvested 18bags (100kg) of rice
and had total revenue of #126,000 while the
lowest was (0.46) 46%. The result also showed
that the vast majority of the farmers’ allocative
efficiency falls within the range of 0.80-0.99,
which collectively accounted for 85.9%. This
shows that there is a little variation in allocative
efficiency among the sampled population.

Table 6. Distribution of the technical
efficiency of the respondents

Range of Frequency Percentage
technical

efficiency

0.50-0.59 16 18.80
0.60-0.69 14 16.50
0.70-0.79 21 24.70
0.80-0.89 20 23.50
0.90-0.99 14 16.50
Total 85 100
Maximum 0.98

Minimum 0.54

Mean 0.76

Table 7. Distribution of the allocative
efficiency of the respondents

Range of Frequency Percentage
allocative

efficiency

0.40-0.49 1 1.20
0.50-0.59 0 0
0.60-0.69 3 3.50
0.70-0.79 8 9.40
0.80-0.89 17 20.00
0.90-0.99 56 65.90
Total 85 100
Maximum 0.98

Minimum 0.46

Mean 0.88

Source: Field survey 2019
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3.3.5 Economic efficiency of the respondents

The overall efficiency otherwise termed as the
economic efficiency is the product of both
technical and allocative efficiency which must
optimally add up to 1.0, is presented in Table 8.
Thus farmers have to be technical efficient
(technical efficiency of 1.0) and allocate
efficiently (allocative efficiency of 1.0) to be
able to attain the economic efficiency frontier
(1.0), the mean economic efficiency obtained is
0.67 (67%), implying that an average farmer in
the study area need to gain about 33% level of
efficiency so as to raise their economic efficiency
to one (economic frontier). The highest economic
efficiency recorded was 0.94 (94%) the farmer
has five years of farming experience, had a
farm size of 1 hectare, planted 50kg of seed,
harvested 17bags (100kg) of rice and had total
revenue of #&136,000. while the least was 0.34
(34%). Majority (72.9%) of the farmers
collectively fall within the range of 0.50 to 0.79 of
the entire farmers in the study area. The result
further shows the farmer with the least economic
efficiency requires an economic efficiency gain of
60% (0.94-0.34) in order to reach the level of the
most efficient farmer in the sample population.

Table 8. Distribution of the economic
efficiency of the respondents

Range of frequency percentage
economic

efficiency

0.30-0.39 2 2.40
0.40-0.49 3 3.50
0.50-0.59 17 20.00
0.60-0.69 22 25.90
0.70-0.79 23 27.00
0.80-0.89 16 18.80
0.90-0.99 2 2.40
Total 85 100
Maximum 0.94

Minimum 0.34

Mean 0.67

Source: Field survey, 2019
3.4 Constraints Faced by Rice Farmers

The major constraints affecting rice production
are presented in Table 9. The result revealed
that the majority (76.5%) of the farmers indicated
inadequate credit facilities as the major
problem affecting their production, about 69.4%
reported limited farm size for rice production.
Good number (62.4%) indicated high cost of
transportation as their constraint. Other
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Table 9. Constraints of rice production in the study area

Constraint Frequency Percentage Ranking
Inadequate credit 65 76.50 1
High cost of labour 10 11.80 7
Cannot afford ox-plough/tractor 47 55.30 6
Pest attack 49 57.60 5
High cost of transportation 53 62.40 3
Limited farm size to produce more 59 69.40 2
Inadequate information on innovation 52 61.20 4

Source: Field survey, 2019

constraints indicated are pest attack (57.6%) and
inadequate access to ox-plough/tractor (55.3%).
This is in line with [31] in his study on Resource
use efficiency in rain-fed rice production in Mubi
local government of Adamawa state and [32] in
their study on economic analysis of rice
production in shelleng Local Government area of
Adamawa state who pointed out that inadequate
credit, high cost of transport and lack of
innovation constitute major production
constraints faced by rice farmers.

4. CONCLUSION AND RECOMMENDA-
TION

Rice production in the study area was dominated
by men, who were married, small scale farmers
cultivating an average of 2.1 hectares of land
which are mostly owned by inheritance. Most of
the respondents have access to formal education
and little of them had access to credit and
extension services. The gross margin result
revealed that rice production is profitable in the
area in spite of the numerous challenges
confronting the farmers.

The estimated coefficient of farm size, quantity of
seed, quantity of fertilizer and family labour are
related to rice production and age, literacy level,
extension contact and family size increased the
technical efficiency of the farmers. The maximum
likelihood estimates of the stochastic frontier cost
frontier model were significant at 1% level. Land,
fertilizer, herbicide, hired labour and ploughing
were statistically significant with cost of rice
production. The mean economic efficiency
recorded was 0.67 (67%), with a maximum of
0.94 (94%) and a minimum EE of 0.34 (34%)
showing that the respondents are not fully
economically efficient in rice production in the
study area.

Based on the findings of this study, the following
recommendations are made:
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l. ABP should increase the quantity of rice
distributed to its beneficiaries in order to
achieve its objective of improving
agricultural productivity.

I. To increase technical, allocative and
economic efficiencies of the farmers,
government should improve farmer’s
educational status through adult education
and literacy campaigns by the extension
agents.

Il Government should revive its policy on
input subsidy to make inputs accessible to
the farmers and policies geared towards
investment in credit, land tenue and means
of transportation should be formulated.

5. LIMITATION OF THE STUDY

Most of the respondents’ estimates were
provided by memory recall because of the non-
keeping of farm records. Probe styles and cross
questioning were, however, used to elicit
accurate and reliable information as much as
possible.
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