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ABSTRACTY

An analysis of production function of cassava sole cropping system in Akwa {botn State is the main focus of this paper . A
total of 150 cassava farmers were randomly selected from Uyo Agricultural Zone of Akwa ibom State,using a semi structured
questionnaires. Random sampling procedure was used in selecting the respondents in the study area. Muiltiple regression
analysis model was the main tool of data analysis where different functions were tried. Results showed that Cobb-Douglass
{double- log) productlon function had the best fit in explaining the relationship between output and inputs used, the coefficient of
multiple determinant (R ?=0.94 ) indicates that ninety four percent of the variability in output of cassava is explained by the
independent variables. The F-ratio of 209.77 indicates the overall significance of the model at 1%level. The production function
analysis revealed that fertilizer and fabour were inefficiently used. The marginal value products of fertilizer, cassava stem, labour
and other operating expenses were N37.40, N108.33, N217.66 and N106.30 respectively, there existed allocative inefficiency.
There is a high potential for farmers to increase their yields and income by improving on production efficiency and adopting
new technologies. It is therefore recommended that extension agents should train farmers on the adoption of new technologies.

"KEYWORDS: Allocative efficiency, production function analysis, cassava sole cropping system, Akwa !bom State.

INTRODUCTION L

Agricultural system in Akwa lbom State, whether mono or
multiple cropping system has been traditional in nature and
mainly concentrated in the hands of peasants or small- holder
farmers. According to Awoke and Obeta (1998 ), these small-
‘holder farmers are those whose production capacity falls
between 0.5 and 5 hectares per season. They constitute the
majority of the farming population and cultivate mostly the
backyard land. In the past, small-holder farmers in Akwa Ibom
State are mostly multiple croppers whose population constitute
about 85% of the farming system but the trend is gradually
changing because recent agricultural researches have been
jargely confined to improving sole crop performance through
increased population, seed rate, seed depth and planting date.
However, extension service has help to encourage sole
cropping. Ogungbile and Sann (1991) revealed that in spite of
;much extension services to encourage sole cropping, a large
proportion of land in some parts of Nigeria are devoted to inter-
cropping. According to Herbert, (2005) the challenges of
meeting the demand for cassava and other food crops which
are highly consumed depends on the knowledge of
effectiveness of the utilization of human and material
resources. This is important because of the increasing leve! of
competition for scarce resources.

In general, resource use or allocative efficiency in
developing countries such as Nigeria may be said to be faced
with the problem of under capacity utilization which is
associated with low returns, for examplie, Alimba and Ezinwa
(2001), observed that resource allocation under the existing
traditional system of farming in  Eastern Nigeria is inefficient.

Efficient utilization of productive resources may be affected
by factors such as govemment policies, customs and

institutions or cultural configuration, cost structures, resource
management, ownership patterns and policies, resource
administration and services(Upton, 1976; Nweke and Winch(
1979). The rapid increase in population has led to increasing
demand for food. Nigeria’'s population growth rate is put at
2.8 percent per annum, where as food production declines
to below 2.5 percent per annum (Nsikak- Abasiet al,2005).
With the problem of high population growth rate in Nigeria of
about 2.8% and the shrinking farm size per head, an
agricultural boost i required to improve land productivity and
generate extra funds for investment, which will have a
positive rnultiplier effect on the rural economy (Delgado et al,
1994). Some of the tools available to  provide this boost
include efficient use of resources.

Efficiency could be measured from a production
function or profit function  approach. Efficiency of production
is a very important factor for productivity growth especially in
areas where resources are meager as in Nigeria. Efficiency

of production is achieved through optimal resource allocation
such that more output is achieved with same resource level
or the same level of output is  achieved using fewer
resources.  Production function gives the possible output

that can be produced from given quantities of a set of inputs
{resources) and their quantities can be varied to obtain optimal
output. In carrying out economic analyses, production function
provides the basis of decision- making for farmers.

Economic theory identifies three important production
efficiency(Farrel, 1984).These include allccative, technical and
economic efficiency. Allocative efficiency is the ability of the
farmer to use the inputs in optimal - proportions given their
respective prices and the production technoiogy. Technical
efficiency is the measure of the farms success in producing
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maximum output from a given set cf resources (inputs) 1.e
ability to operate on the production  frontier (Farrel, 1984).

Economic efficiency is the product of the technical
efficiency and allocative efficiency. There is evidence that
farmers in developing countrics fail to exploit fully the potential
of resources and make allocative errors with result that yields
varies widely between farms in Nigeria.

Several studies have shown that resources are not
efficiently utilized by famers in Nigeria (Nweke and Winch,
1979;Farrel, 1984; Awoke and Obeta 1998, Alimba and
Ezinwa,2001; Nsikak-Abasi et  al 2005,Adinya,2001;Adinya
et al, 2006). Therefore, having esiablished the obvious fact
that resources are not efficiently utilized in agricultural
production in Akwa lbom State, it is the aim of this study to
examine critically the problems of resource use in sole
cassava cropping by smali- scale farmers. Utimately, it is
hoped that the study will help to bridge the gap between
resources availability and efficient utilization in the sole
cropping system in Akwa tbom State.

This paper tried to provide some useful information in
policies towards increasing cassava production in Nigeria. The
study therefore analysed the production function, costs and
returns in cassava production under sole cropping and also
examined resource use efficiency pattern in cassava
production.

ECONOMIC IMPORTANCE OF CASSAVA

In Nigeria, the selling of cassava products is a thriving
business that provides employment to hundreds of people. It
provides an important source of livelihood for the middlemen
and also provides foreign exchange earnings. The
marketing of cassava chips, as an internationally traded
commodity finds its place in the market because of its
competitive nutritional value/price structure relative to cereals
(Aboje, 2006).

Nigeria is the largest producer of cassava in the world but
.certainly not the largest exporter of cassava products. It is on
record that Nigeria produces the best quality of cassava, about
80 per cent of the total world production while supplies to
international market from Nigeria has been small in-spite of our
huge production and consumes the largest quantity of the
commodity as food more than any other country on the surface
of the earth (Aboje, 2006).

Giobally, only 14 per cent of the total production of
cassava is exported with Thailand being the major exporter.
Cassava and its derivative has been removed from the
Nigeria's export prohibition lists in 1996..1ts export is now
. encouraged among other food crops for which Nigeria is
major producer. The direction of cassava export is mainly
Europe and North America with European Union accounting
for about 30 per cent. Cassava production globally is used for
starches and other industrial products and only less than one
per cent is processed into ethanol particularly in Brazil (Aboje,
2006).

Cassava is a root tuber crop used as staple food in
Nigeria and Africa generally. It is also used for industrial
starch, ethanol and in the production of cassava powder (garri)
and chips/ pellets (Aboje, 2006).

' According to Adinya, (2001), cassava is widely
processed into garri, fufu, or tapioca while the sweet variety
[4(2)] called panya is boiled and sliced into smaller size and
eaten with soup or coconut or groundnuts. The tubers are also
boiled and fed to pigs, its leaves are rich in oils, minerals,
vitamin C and proteins.

In Ibiaragidi in Bekwarra Local Government Area of Cross
River State, it is used as vegetable soup. The Ileaves are also
relished by all classes of livestock. The Chinese are the
current major importer of Nigeria cassava chips for animal feed
industries. The other buyers of cassava products in the
European Union are Netherlands, accounting for over 40
percent of total European Union imports. Germany imports
“about 20 per cent, while Belgium and Luxembourg about 13
per cent, France 8 per cent, United Kingdom 10 per cent and

ftaly 2 per cent imports in that order (Aboje, 2008) According
to Duff (1994) cassava is one of the staple food tems in
Nigeria and has contributed in one way or the cther to the
economic development of Akwa Ibom State and Nigeria in
general.

To increase productivity, sound macro and micro- economic
farm policies are needed. These require knowledge of
aggregate farm level resource availability and the differences
in  productivities of these resources in different areas
(Chikwendu andAmos, 1998).

METHODOLOGY
STUDY AREA AND DATA COLLECTION

The study was carried out in Uyo Agricultural Zone of
Akwa tbom State . The area covers about 304,769square
kilometers and lies on latitude 05 32'N and ' longitude 07 56'E.
It has an annual rainfall of about 2000m-30000mm. it is

bordered on the south by lbesikpo and Nsit tbom Local
Government areas, on the west by Abak Local Government
Area, on the north by ikono and ity Local Government Areas
and on the East by Uruan Local Government Area ( Uyo Local
Government Area Information Brochure, 1892). The area
comprise 75 villages with 4 clans namely: Etoi, lkono, Oku
and Offot.

Farming and other agro-based activities dominate the
economic life of the people in the study area. Food crops
commonly cultivated in the area include cassava. maize,
yam, cocoyam, plantain, banana and vegetables.

Both primary and secondary scurces of data were
used. The secondary source of data include Review of Annual
Reports, books, census data, Journals, statistical decuments
The primary source of data were mainly from field Survey
using a set of structured questionnaire. The small-scale
cassava farmers in Uyo Agricultural Zone constituted the study
population. A multi-stage random sampling procedure was
used in the study to draw up a representative sampie for the
study. At first stage 10 villages were taken from 75 villages.
For better coverage in the study area, a sample of 5 farming
communities were selected from each of the 10 villages. Three
farm families were randomly selected from each of the 50
selected farming communities. In all, 150 farmere were drawn
from 50 farming communsties in Uyo Agricultural Zone.

METHOD OF ANALYSIS

The analytical tools wused include budgeting
technique, descriptive statistics and production function
analysis. Farm budgeting technique was used to estimate the
costs and returns of cassava production by farmers. To derive
the marginal product of basic cassava production inputs for
2006 cropping season. Cassava production function was

estimated using (O L. S).
The implicit form of the of the model! is presented thus,

Y=F(X), X2.X3.X4.U)

Where Y=output yield of cassava (kg/ha)
Xi=quantity of fertilizer (kg/ha)
Xo=quantity of cassava stem (kg/ha)

Xi=labour (man-days/ha)
Xsy=other operating expenses (naira/ha)
U=e¢rror term

The functiona! forms fitted are specified below: (a)linear
production function:

Y =a +b X+ Xo+bs Xs+tba Xy te. (1)

Where Y, X;-Xqare defined in the implicit form
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bi-bs = regression coefficients of inputsX;-X,
a = constant term
€ = error term
{b) Semi-log Production function:
Y=Logat+b LogX +b:LogX,+biLogXs
+hsLogXste. . .equation (2)
{c) Cobb-Douglas Production function:
LogY=Loga+b;LogX,+b,LogX;+bsLogXi+by
LogX +e...equation (3)

Three linear function forms were fitted in the analysis,
these are linear, semi-log and Cobb-Douglas (double-
logarithmic) production function forms. However, the Cobb-
Douglas (double- logarithmic function form gave a better

fit and therefore was chosen as the lead equation.
The model took the form specified below:

LogY=Logao
+2)1 0gX1 1 A210gX2 1 3L0gX 3 A41.0gx4 U

Where Log =natural logarithm
Y =output {vield ) of cassava(kg/ha)
Xi=quantity of fertilizer(kg/ha)
X;=quantity of cassava stem(kg/ha)
X5= labour(man-days/ha)
Xs=other operating expenses(naria‘ha)
U=error term

a1,22,83, &4 are coefficients of the above
variables investigated while ao is the y-intercept.

Each resource was measured using the formula:
the average physical product (APP)was derived by dividing
total output by total inputs i.e.

APP= Y

X

The marginal physical product (MPP) was derived by
_ dividing total output by total inputs.
- MPP= DY
' DX

MPP x Price of product= marginai value product(MVP).

The allocative efficiency of resource was determined by
ascertaining whether or not the ratio of the marginal value
products to the input price was equals to one

MVP
P =1

Where MVP=Margina! Value Product

P = Unit Price of input
The marginal products (MP) were derived by multiplying the
average product (AP) by the elasticitiesof production , given
that:

MP=AP x EP
EP =MP
AP

RESULT AND DISCUSSION

Table 1 revealed that the per hectare cost of sole
cassava was N24 41480, Human |abour was the most
predominant cost item. It accounted for N15,264 .50 or 62.52%
of the total cost of production process(N24,414 80). A total of
548.40 man-days was used in sole cassava production.
Weeding, harvesting, planting, and land preparation in that
order were the most labour intensive , with weeding alone
accounting for 27.35% of the total labour input. Family labour
was used for most operations. While hired labour was used
only for weeding and land preparation. The sampled farmers
did not use herbicides and insecticides. Besides that, the
quantity of cassava stems used (500plants per hectare) in sole
cassava production was far below the recommended plant per
hectare of (12000 plants per hectare) planted at 90cm x 90cm
The effect of this low plant population on the crop
performance may include low crop competition with weeds
since the crop may not close the canopy. This leads to weed
infestation on isolated plant stands and low yields. On the
other hand, the amount of fertilizer used (560kg/ha) was
compared to the recommended (60 -120kg/ha) of urea, single
super phosphorus or about120kg/ha of compound fertilizer like
15-15-15 (Fertilizer Use and Management Practices for Crops
in Nigeria, 1989). Table 1, also shows the returns and yield per
hectare of sole cassava production. The mean yield was
6000kg or & tonnes per hectare. The profit
margin obtained with family labour cost was N5,585.20 per
hectare There was a profit N5,585.20 per hectare .

From table 2, using three functional forms in the

analysis, fertilizer, cassava stems, labour and other cost were
the significant determinants (significant at 1% level) of cassava
yield. Table 2 also revealed that double-log production
function is the lead equation, the coefficients of multipie
determinant (R‘ = 0.94 ) indicates that ninety four percent of
the variability in output of cassava is explained by the
independent variable. The F-ratio of 20977 indicated the
overall significance of the model at 1% level.
Table 3 revealed that the marginal value products of fertiiizer,
cassava stem, labour and other operating expenses were
N37.40, N108.33, N217.66 and N106.30 respectively, there
existed allocative inefficiency. Ogunfowora, et a! (1974); Osuji
(1978) and Emokaro and Erhabor (2005), obtained similar
results even though they considered resource inputs in the
aggregate.
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Table1: Average Production Costs, Inputs Usage and Returns Per Hectare of Sole Cassava Production

Variables Family Labour Costed ]
Unit Price (M) Units/ha Value/ha (N)
1. Cassava Outputs {co)kg 1500 6000 30.000.00
2. Capitals Operating Inputs
- Cassava Stems (kg) 100 500 2500
- Fertilizers (kg) 12 ' 560 2800
- Other Capital operating _inputs 185 1850
7150 B
3. Labour Inputs (Man-days)
- Land Preparation (hired labour)
15 76.66 2300
- Planting (Family labour) 20 106 2120
- Manure application (Family labour)
20 2549
- Fertilizer application (Famity iabour)
30 34 1034.8
- Weeding (hired labour) 375 150 4500.00
- Harvesting (Family labour) 30 144 4330.00
Peeling/Grinding/Pressing/Frying/Bagging 548.40
(Family labuor) Total Labour Inputs (TL1)
4. Total Variable Cost (TVC = TCOC+ 224148
TLq)
5. ~Fixed Cost Rent on Land 500 500.00
- Depreciation 1500.00
6. Total Fixed Cost (TFC) 2,000.00
7. Total Costs (TC=TVC+TFC} 24,414.80
8. Net returns (CO-TC) 5585.2

Source: Computed from field Survey, 2007.

Table 2: Linear Regression Equation for Cassava Production

Product- Constant | X, X2 X3 Xa R’ Adj. F-ratio )

ion Fertilizer CASSAVA Labour Operat- R

function STEM ing expen-

form ses |

Linear -39.4871 1.0763 3.1335¢ 1.7862* 3.9008* 0.91 0.90 203.2960
(0.2070) (4.2662) (3.9511) (4.6310)

Semi-log 2.2092 0.0003 0.0450 0.0157* 0.0073* 0.84 0.83 75.8410
(0.17) (1.49) (3.74) (4.78)

Double-log. | 1.7053 0.0744 0.0807 0.0088* 0.033* 0.94 0.93 209.77
(2.5630) | (3.2070) | (6.8057) (8.6067)

Source: Computed from field survey, 2007

* Significant at 1 % level

Table 3: Estimated Elasticities of Production (Ep), Average Product (AP), Marginal Product (MP), Marginal Value Product(MVP),

Unit Price of Input(P), and Allocative Efficiency Index (AEL)
MP

Variables EP AP MVP T P AEL inference
Fertilizer(Xy) 0.009 116.74 1.04 37.40 112 3.12 Under-
utilized
Cassava(Xz) 0.08 12.63 1.01 10833 100 1.08 Under-
utilized
Labour (Xa) 0.08 74.83 6.05 217.60 153 1.42 Under-
utilized
Other operating | 0.07 14.57 1.02 106.30 18.5 575 Under-
expenses(X4) J utilized

Source: Field survey ,2007.

CONCULSION

cassava stem, labour and other operating expenses were
N37 40, N108.33, N217.66 and N106.30 respectively, there

The results of this study showed that sole cassava production existed allocative inefficiency. There is a high potential
at small —~scale farmers' level was profitable. The production for farmers to increase their yields and income by improving on
function analysis revealed that fertilizer and labour were production efficiency and adopting new technologies.
inefficiently used. The marginal value products of fertilizer, .
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RECOMMENDATIONS

Having noted some of the constraints against
effective cassava production in Akwa lbom Stste, this paper
makes the following recommendations;

(i) Farmers shouid increase their yields and income by
improving on  production  efficiency  and  adopting
new technologies. It is therefore recommended that extension
agents should frain  farmers on  the adoption of new
technologies.

(il Extension agents should encourage cassava farmers to
use labour saving tools / machines for cassava production to
allow for optimum labour utilization in farm operations.

(i) Capacity building of farmers through regular training on
application of recommended rate of fertifizer that would heip in
ensuring profitable returns.
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