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ABSTRACT

The study examined the technical efficiency of micro — agro female headed household cassava
farmers in Akwa Ibom State Nigeria using a Stochastic Frontier Production Function Model
Approach. Structured questionnaire was used to obtain the primary source of data. Multi — stage
random sampling technique was used to select the Local Government Areas, communities and
the farmers that were used for the study. The result established that the farmers were relatively
young, literacy level was high, household size was small and that cassava farming in the study
was not gender specific. The result of the farm size obtained supported the conclusion that the
crofters were micro — agro cassava farmers. The result of the technical efficiency estimate of the
micro — agro female headed household cassava farmers showed that coefficients of farm size,
expenditure on cassava stem and labour were positive significant determinants of technical
efficiency. The coefficient of depreciation was inversely related to efficiency. Technical
inefficiency result indicated that the coefficients of age and education were positive. Household
size had a positive sign of coefficient. Farmers with longer years of farming experience were
more technical efficient. Farm size had a negative coefficient. Based on the study of technical
efficiency of the farmers, increasing the farm size, expenditure on cassava cuttings and labour
will lead to increase in efficiency. A reduction in the use of the production resource
(depreciation) was strongly advocated. Youths in the study area embracing cassava production,
will increase efficiency with an upturn in production and output. A reduction in the use of labour
cost as a productive resource was also necessary to reduce inefficiency.

Keywords: Technical efficiency, Female headed, Micro — agro, Cassava, Household, farmers
and stochastic frontier production.

1. INTRODUCTION

The contribution of the agricultural sector to the economic growth and development of Nigeria
has been documented. It has been reported that this is the only sector that not only contributed up
to 60% of the total GDP of the economy and earned over 70% of the foreign exchange but
provide the basic necessity of man (Kaine, et al., 2024, Abojei et al., 2023, Gbigbi, 2021 and
Kaine and Ume, 2017). Agricultural production therefore is not gender specific.

Women participation in agricultural piroduction has been documented. They are involved in
diverse agricultural enterprises. In cronp production, women are active in different activities
ranging from pre — planting operations, planting operations up to post — planting and including
post — harvest operations. Satyavathi et al., (2010), reported that women are increasingly
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involved in agricultural production and productivity. The authors further stated that women are
important in agriculture and economic development of Nigeria. The authors also stated that
women are the physical driving power of the nation’s economy and are essential for economic
and sustainable development of any nation.

Researches has shown that cassava production in Nigeria is in the hands of micro agro farmers
who are low resource based with females participating actively (Isitor et al 2017 and Ezebuiro, et
al., 2008) Cassava crop is very important in the provision of the much needed energy by man. It
provides about 80% of the total energy intake of many Nigerians (Adewumi et al., 2023 and Ani,
2017). Despite the significance of the crop, most people still regard it as a woman crop as they
play very important role in its production, processing and marketing among others (Adewumi et
al., 2023 and Walker, et al., 2014)

Maligina et al., (2015) considered efficiency as the measurement of the methods used in
changing a given amount of input to output. Attainment of efficiency is achieved by maximizing
the use of scarce resources to produce a given amount product. It is the ability to obtain
maximum output from an input vector. Maximum efficiency therefore is attained when in the
course of production, it is not possible to reallocate resources without reducing the aggregate
worth of output (Kumbhakar et al., 2001). To Ogundari, (2014) and Asogwa et al (2011),
efficiency is regarded as the ratio of output to a given amount of input. On the other hand,
technical inefficiency may arise when the output from a given mix of resources is less than the
expected possible output. Alabi and Osifo (2005) opined that inefficiency in agriculture may be
due to subsistence needs, socio — economic and demographic variables among others.

It is certain that various studies have been conducted to examine different aspects of productivity
and technical efficiency in cassava production, processing and utilization, but, it is not definite
that studies have been carried out with veneration to technical efficiency of micro — agro female
headed household cassava farmers in Akwa Ibom State Nigeria: A Stochastic Frontier Production
Function Model Approach. It is against this background that this study was carried out to
examine the socio — economic characteristics of micro — agro female headed household cassava
farmers in the study area, determine the coefficients of efficiency of the farmers and establish
production inefficiency among the farmers.

2. METHODOLOGY

2.1 Study area and Data Source

The study was conducted in Akwa Ibom State, South — South geo — ecological zone Nigeria.
Akwa Ibom State has a total population of three million, nine hundred and two thousand and
fifty one (3,902,051) people (National Population Commission (NPC) 2006). The male
population was recorded to be one million, nine hundred and eighty three thousand, two hundred
and two (1,983,202) while the female population was one million, nine hundred and eighteen
thousand, eight hundred and forty. The total projected population figure of the state figure using
a 3.2 percent growth rate as at 2021was six million, four hundred and seventy seven thousand
four hundred and five (6,477,405) comprising of three million, two hundred and ninety two
thousand, one hundred and fifteen (3,292,115) male and one million, nine hundred and eighteen
thousand, eight hundred and forty nine (1,918,849) female.

Primary source of data was used to collect the data that was used for the study using a well-
structured questionnaire. M ulti — stage random sampling approach was used to select the Local
Government Areas, communities and farmers that were used for the study. The first stage
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involved selection of Local Government Area. Ten (10) Local Government Areas were randomly
selected and used for the study. Second stage involved the selection of communities. Four (4)
communities were randomly selected from each of the selected Local Government Areas. Third
stage involved selection of farmers. Six (6) farmers were randomly selected from each of the
selected community and used for the study. A sample size of one hundred and twenty (120)
farmers were randomly selected and used for the study. Descriptive statistics and Stochastic
Frontier Production Function Model was used to determine the data obtained.

2.2 Model Specification

2.2.1 Stochastic Frontier Production Function Model

The empirical model of stochastic frontier production function that was used for the study was
specified as

INQ = a0 + PBaInXoji +  PalnXzji + PalnXyji  + BSInXSji + PslnXeji + P7InXzji + PelnXsji +
BalnXoji + BrolNX10ji

The subscripts i refers to the i — th farmer

Where

Q = Total quantity of cassava produced (output) (kg)

X1 = Farm size (ha)

X2 = Expenditure on cassava cuttings (¥)

X3 = Labour

Xa = Capital — Depreciated value of implement (3¥)

V1 = Arandom error term independently and identically distributed with

Mean zero and 8v?, intended to capture events beyond control of the farmers

Ui = Non-negative random variable called technical effects
associated with technical inefficiency of the farmers involved. It is assumed to arise from a
normal distribution with a mean variance 8v?, which truncated at zero.

If Ui = O no allocative inefficiency occurs, the production lies on the Stochastic frontier

If Ui> 0, production lies below the frontier and is efficient.

2.2.2 Inefficiency Model

The average level of technical efficiency measured by the mode of truncated normal distribution
(ie Uj) is a function of socio — economic factors as shown in the equation below. U; = a, + a1z1 +
aoZ + azZ3 tasZs + asZs

Where U; = Inefficiency function

Z1 = Age of farmer (years)

Z> = Marital status

Z3 = Education

Z4 = Household size (number)

Zs = Years of farming experience (years)

Zs = Farm size (ha)

Z7 = No of workers

Zg= Labour cost (N)

a’s, B’s and Y’s coefficients are unknown parameters which are expressed in term of

d?=dv? + du? y = du?/ds?
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Where the y - parameter has value between zero and one. The parameters of stochastic frontier
production function model were obtained by Maximum Likelihood estimation model using the
Computer Prograll: FRONTIER VERSION 3.1.

3. RESULTS AND DISCUSSION

3.1 Socio — Economic Characteristics of the Farmers

The socio — economic characteristics of the farmers was considered and determined. The result
confirmed that the farmers were relatively young. One hundred and twelve (112) (93.34%) of the
farmers were below the age of fifty (50) years. Young farmers were receptive to innovations,
adoption of new technologies and economically viable (Udoh, 2005). Marital status examined
revealed that sixty eight (68) (56.67%) of the farmers were married while fifty two (52)
(34.33%) were not married. This implied that cassava farming was not gender specific. The
household size estimated showed that seventy seven (77) (64.17%) had a household size range of
0 — 4. This indicated that household size was small. The variable educational attainment studied
revealed that eighty one (81) (67.50%) of the farmers acquired one form of education or the
other. On the other hand, thirty nine (39) (32.50%) had no formal education. It implied that
literacy level of the farmers was high. A further analysis of the farming experience showed that
one hundred and three (103) (90.23%) of the respondents had a farming experience of not less
than ten (10) years. This implied that the farmers were well experienced in cassava farming
enterprise. The result of the farm size determined showed that sixty five (65) (54.17%) of the
farmers had a farm size range of O — 1 hectare, twenty nine (29) (24.17%), nineteen (19)
(15.83%) and seven (7) (5.83%) had a firm size range of 2 -3, 4 — 5 and above 6 respectively.
The result established that the respondents in the study area were micro — agro cassava farmers.

Table 1. Socio —economic characteristics of the farmers >n=120
Characteristics Frequency Percentage
Age (Categories)

20-30 26 21.67
31-40 32 26.67
41 - 50 54 45.00
50 and above 08 6.67
Marital Status

Married 68 56.67
Single 52 34.33
Household Size

0-4 77 64.17
5-9 19 15.83
10-14 15 12.50
15 and above 09 7.50
Education attainment

Informal 39 32.50
Formal 81 67.50
Farming Experience

1-5 07 5.83
6-10 10 8.33
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11-15 58 48.33
16 — 20 12 14.40
20 and above 33 27.50
Farm Size

0-1 65 54.17
2-3 29 24.17
4 -5 19 15.83
6 and above 07 5.83

Source: Computed from field survey, 2023

3.2 Technical Efficiency Estimation of Female Headed Household Cassava Farmers
Technical efficiency of the farmers was determined using the maximum likelihood estimate of
the stochastic frontier production function. The sigma (0.23) obtained was statistically different
from zero at 5% (critical t = 4.40) significance. This indicated goodness of fit and correctness of
the specified assumption of composite error term. Gamma coefficient (0.05), was significant at
5% level of significance which indicated that about 5% variation in output resulted from
inefficiency effects. This suggested that the unexplained variation was due to the relatively
unimportant variables that were not included in the model. Alabi (2002) observed a similar result
among male cocoa farmers in Oyo State, Nigeria.

Result of the coefficients of farm size (0.28), expenditure on cassava stem (0.04) and labour cost
(0.69) were positive and significant determinants of technical efficiency farmers in the study
area. This implied that increasing the variables will lead to a proportionate increase in the
quantity of cassava produced. It also implied that an increase in any of these variables will lead
to increase in the quantity of cassava produced. Specifically, the coefficient of farm size (0.28)
indicated that the larger the farm, the higher the technical efficiency. It also implied that large
farm size leads to efficient allocation of scarce resources, increased benefits of economies of
scale and improved productivity. Increasing spending on quality of cassava will also enhance
higher technical efficiency as a result proper pre planting and post planting management
practices and higher yields. Coefficient of labour cost (0.69) indicated that labour inputs were
important variables in improving technical efficiency. It also implied that that farms or farmers
that invested more in labour were more technical efficient.

The positive coefficient of farm size obtained in this study was in consonance with the a priori
expectation that the larger the farm size, the higher the output ceteris paribus. The affirmative
correlation between the variables (farm size and labour cost) and output was inconsonance with
that observed by Simpa et al., (2014) among cassava farmers in Kogi State, Nigeria and
Ehinmowo and Ojo (2014) among small scale cassava processors in South — West, Nigeria.
Aminu et al., (2017), however reported an inverse relationship between labour cost and technical
efficiency of cassava processors in Lagos State, Nigeria.

The coefficient of the variable depreciation (- 0.89) was negative but significant determinant of
technical efficiency.. This implied an inverse relationship between the variable and output. It also
implied that a 1% or unit increase in the variable will lead to a less than proportionate increase in
output. Ume and Kaine (2021) observed a negative relation between capital (depreciation) and
output of cassava. The negative sign of coefficient of depreciation obtained in this study was not
in line with that obtained by Aminu et al., (2017), Dzever et al (2016), Ehinmowo and Ojo
(2014) and Kaine, et al., (2009).

www.ijaeb.org Page 89




International Journal of Agriculture, Environment and Bioresearch
Vol. 10, No. 01; 2025

ISSN: 2456-8643
Table 2: Maximum Likelihood Estimate of Stochastic Frontier Production Function

Production Model coefficient standard-error t-ratio
Variables

Constant 11.29 1.02 11.08
Farm size 0.28 0.32 0.90
Cost of cassava cuttings (¥) 0.04 0.25 0.14
Labour cost 0.69 0.34 2.05
Depreciation cost -0.89 0.34 -2.61
Sigma-squared 0.23 0.05 4.40
Gamma 0.05 0.06 0.90

Source: Computed from field survey, 2023
log likelihood function = -31.56

3.3 Technical Inefficiency Estimate of Female Headed Household Cassava Farmers

The production inefficiency effects among the female headed household cassava farmers were
those specified in the model that were related to the socio — economic variables of the farmers.
The estimated coefficient of age (0.00) was established to be positive and statistically significant
at 5% level of significance. The positive sign implied a reduction in technical efficiency and
thereby increasing technical inefficiency. It also implied that the older cassava farmers were
more technical inefficient than the younger farmers. This result agreed with Kaine, (2020),
Aminu et al., (2017) and Mohammed and Isgin (2016). However, it was not in consonance with
the studies carried out by Dzever et al., (2016) and Ume and Kaine (2021).

The result of the coefficient of marital status (- 0.93) was established to be inversely related to
technical inefficiency of the farmers. This implied that married farmers were more technical
efficient that than those that are not married. Educational attainment was considered, determined
and presented in Table 3. Coefficient of education was observed to be positive and significant at
5% level of significance. This implied that educated farmers were more technical inefficient.
This result is in contrast with the a priori expectation and the findings of Chukwuiji et al., (2007).
Household size was another important variable that was considered and examined. Coefficient
of household size (0.03) was positive and significant at 5% level of significance. This implied
that the technical inefficiency of the farmers increases as the household increases. It inferred that
the larger household were more technical inefficient than the smaller households. It also obscure
that a unit increase in the number of household size will lead to 0.03% increase in the level of
technical inefficiency. A similar result was obtained by Ume and Kaine (2021), Aminu et al.,
(2017), Mohammed and Isgin (2016), Dzever et al., (2016) and Chukwuiji et al., (2007). On the
other hand, Yenibahit et al (2019) observed an indirect relation between household size and
technical efficiency.

Experience was another significant variable that was considered in this study. The coefficient (-
0.02) was observed to be negative. The negative coefficient of experience implied that farmers
with longer years of farming experience were more technical efficient. This is in line with the a
priori expectation. The negative coefficient of experience obtained in this study is in agreement
with the findings of Kaine, (2020) and Onumah et al., (2013) who studied the productivity and
technical efficiency of cocoa productivity in Eastern Ghana.

Farm size obtained had a negative coefficient (- 0.30) sign indicating that farmers with smaller
farm holdings were more technically efficient. The result is in consonance with the studies of
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Sabasi and Shumway (2014) and Baduneko et al., (2006). Ume and Kaine (2021) and
Mohammed and Isgin (2016) reported a direct relationship between farm size and technical
efficiency. The coefficient of number of workers was determined to be negative. The inverse
relationship between number of workers and technical efficiency indicated that farmers that
employed fewer number of workers were more technical efficient. The result of the coefficient of
labour cost (0.52) as presented in Table 3 was positive and significant at 5% level of
significance. This implied that labour cost is positively related to technical inefficiency
signifying that inefficiency increases with increase in labour cost.

Table 3: Technical Inefficiency Estimate of Female Headed Household Cassava Farmers

Inefficiency Model coefficient standard-error t-ratio
Constant 1.00 0.44 2.27
Age 0.00 0.01 -0.04
Marital status -0.93 0.38 -2.43
Education 0.25 0.11 2.27
Household size 0.03 0.05 0.56
Experience -0.02 0.13 -0.18
Farm size -0.30 0.18 -1.64
No of workers -0.05 0.06 -0.76
Labour cost 0.52 0.28 1.84

Source: Computed from field survey, 2023
log likelihood function = -31.56

4. CONCLUSION AND RECOMMENDATION

The result established that the farmers were relatively young, well experienced in cassava
production, literacy level was high, household size was small and that cassava farming in the
study was not gender specific. The result of the farm size obtained supported the conclusion that
the crofters were micro — agro cassava farmers.

The result of the technical efficiency estimate supported the conclusion of the findings that
coefficient of farm size, expenditure on cassava stem and labour were positive significant
determinants of technical efficiency. The determined coefficient of depreciation buoyed the
inference that the variable was inversely related to efficiency.

Estimated result of technical inefficiency indicated that the coefficient of age was positive
backing the conclusion that younger farmers were more technical efficient than the older
farmers. The study revealed that the coefficient of education was positive implying that educated
farmers were more technical inefficient than the less educated once. The result of the household
size had a positive sign of coefficient. The implication was that farmers with larger household
size were more technical inefficient.

The study confirmed that farmers with longer years of farming experience were more technical
efficient. Coefficient of farm size was established to be negative indicating that inefficiency
increases with increase in farm size. Labour cost was determined to be positive. The result
implied that inefficiency increases with increase in cost of production.

Based on the study of technical efficiency of the farmers, increasing any of these variables (farm
size, expenditure on cassava cuttings and labour) will lead to increase in efficiency with a
subsequent increase in production. Since the coefficient of depreciation was inversely related to
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efficiency, increasing the variable therefore will lead to a less than proportionate increase in
efficiency and output. A reduction in the use of this production resource was strongly advocated.
With inefficiency result confirmed, younger farmers were more technical efficient. Youths in the
study area embracing cassava production, will increase efficiency with an upturn in production
and output. The multiplier effect(s) of this will be a reduction in rural urban migration of the
youths as well as agricultural and economic development of the study area. Maintaining
consistency in cassava farming over a longer period of time is a prerequisite for reducing
inefficiency among the micro — agro female headed household cassava farmers in the study area.
A reduction in the use of labour cost as a productive resource was also necessary to reduce
inefficiency.
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