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ESTIMATION OF NORMALIZED PROFIT FUNCTION
AND FACTOR SHARE EQUATION FOR CASSAVA-BASED
FARMERS IN ODUKPANI LOCAL GOVERNMENT AREA,
CROSS RIVER STATE

BY
EDET JOSHUA UDOH
AND

IDIONG CHRISTOPHER IDIONG

Abstract

Ay centered around the estunation of normalized profit function and factor
share equation for 120 cassava-based farmers of Odukpani Local Government
Area of Cross River State. The study revealed that profit level of farms have
inverse relationship with variable input, but positive relationship with fixed inputs
in the short run. Also, factor share function estimation revealed that family
labour have the highest share in profit function and that the farm's demand for
the variable inputs is inelastic. In essence, the cassava-based farmers are rational
economic agents who can respond to price changes. This therefore requires input
subsidy by of government to help reduce the cost of production of farmers.
(International Journal of Social Science and Public Policy 2000:3(2) pp
201-208).

INTRODUCTION

Crop production is noted to be a small scale phenomenon in Nigeria as it is dominated by over
60 per cent of the small-scale farmers who are basically poor in resource endowments (Olayemi,
1981). Their production activities have always been restricted to the use of less productive crude
tools in the light of multifarious problems. This has resulted in relative decline in output and
productivity over time with a resultant decline in the overall agricultural growth rate. For
instance, the average growth rate of agriculture between 1990 and 1995 was 3.7 per cent but
between 1995 and 1998 it had dropped to about 3.4 per cent.

Besides the endogenous problems that characterise crop production, the farmers still have to
contend with other exogenous problems like incessant price fluctuations and market c,hamcterx:sllcs.
These problems coupled with low resource productivity often will affect the profit levels of the
small farmers in any crop enterprise.

Edet Joshua Udo is a Lecturer in the Department of Agric. Economics/Extension, University of
Uyo. '
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202 Estimation of Normalized Profit Function and Factor Share Equartion.

It should be noted that both input and output prices are highly unstable and in view of the
supply response of crops, the ability of farmers to adjust production to or against price cycling is
always illusive.

Since production is basically a decision making exercise of allocating and using resources to
achieve certain goals (especially profit (r:aximization) can it then be said that small-scale farmers
engaged In cassava based production afe rational in resource allocation and use? Irrespective of
input and output price cycling, is it possible for small-scale cassava based farmers to cover their
cost of production as well as equating their marginal revenue with their marginal cost? Answering
these fundamental questions therefore require empirical modelling of the normalized profit function
and factor-share functions which forms the cardinal objective of this study. Empirical studies on
profit function and normalized profit function estimations are numerous in economic literature.
Many studics on relative efficiency of resource use by farmers and derivations of both supply and
demand functions adopted the normalized profit functions for their estimation (see Lau and
Yotopoulos, 1971; Lau and Yotopoulos, 1974; Yotopoulos and Lau, 1993; Adeyeye, 1987; Odii,
1994 and Adesina, ef al., 1997). These studies were built on the principle of duality that exist
between the profit and production functions. This study is also modelled along the premise of
previous works and is consistent with the seemingly unrelated regression estimation procedure
proposed by Zellner (1962).

METHODGILOGY
Arca of Study, Sampling Procedure and Data Collection:

The study was carried out in Odukpani Local Government Area (L.G.A) of Cross River State,
a rainforest zone where farming is the principal occupation of the people. The people grow crops
such as Cassava, Yam, Cocoyam, Cucumber, Maize, etc. either as sole or in mixture. However
cassava is the predominant crop in the area. A two stage sampling procedure was employed in
selecting 120 cassava-based farmers. Cassava based farmer are regarded as those farmers that grow
cassava cither as sole or in mixture with other crops. In mixture, it is expected that cassava should
accounts for more than 70 per cent of the total cropped area.

The first stage of sampling involved the random selection of four villages while in the second

trge 30 cassava-based farmers each were selected from the four villages giving a total of 120
larmers. Prunary data obtained via the cost itinerary survey carried out during the 1998/99

cropping scason with the use of structured questionnaires were used for the analysis. Data collected
include inputs and their costs, farm gate prices and market prices of the product and general
information on crop production. However, the primary data obtained were complemented with
sowme secondary data from the records of the Cross River State Agricultural Development Project
(CRADP). '
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E.J. Udoh & 1.C. Idiong 203

ANALYTICAL PROCEDURE
Based on the cardinal objectives of this study, a normalized, but restricted profit function,

modelled after Yotopoulous and Lau (1972) was used to fulfil the stated objectives.
Assume a transformation function as:

Q = BB assvinunsimssspressusvens (1)
where Q = total quantity of output

X; = vectors of variable inputs

F; = vectors of fixed inputs

then by assumption of profit maximization, the first order necessary condition with respect to X;
require

0Q/aX; = LIP =@ — sasssasseimmseaen (2)
where r; = unit price of ith input
P = output price
q = normalized price of ith variable input
From equation (2), the demand for the ith variable input profit maximizing farm is defined as
X, = 2(qi"F) e 3)
where X = optional (profit maximizing) quantity of ith variable input.

It then follows that a profit function is given as

where p = Price of output

Substituting eqn. (1) and eqn. (3) into eqn. (4) permits the expression of profit as a function of the
normalized prices of the variable inputs and the quantities of the fixed inputs.

n = plFg,.(q,P), ..., gm(q,F) - iElr,-g,-(q,F)J ------------- ©)
~ ' . - ‘
Then, normalized but restricted profit, w is given as
w = n/p = BV AR, srmanse s ES iR (6)

with the use of Cobb Douglas production function, the normalized profit function is given as

where ¢«;", B® and A' are parameters to be estimated.

The Cobb-Douglas functional forms was fitted for the farm profit equation given as

In7 =InA" + a'iuIng’y; + o' uIng'yy + &'ging’syy + a’Ing’; + B°InX;
T O, O T L e — (8)

where A*, o', and B’; are parameters to be estimated
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204 Lstimation of Normalized Profit Function and Factor Share Equation.

Q' = Normalized price of family labour; dn/éq, < O

G i = Normalized price of hired labour; 9#/dqy,,; < O

g ap: = Normalized price of planting material (N/kg); 9a/éq, < 0
9, = Normalized price of fertilizer; dn/dq, < 0

X Capital investment or durable tools like cutlasses, hoe, etc.

X = Size of land cultivated.
Specifically, demand function of each variable input was estimated by differentiation of the
normalized profit function with respect to the normalized prices of each of the variable inputs.
Actually, the demand for each variable was;

X, = = OhO L B S B 7 scnsssnvemme s 9
which implics the following tactor share equations
wiffii Kight Sl ol o s (10)
I ST 55 . eressmemmennesis b s SR e s (11)
i Bl ® 20l sessmcommmmemememnd el (12)
SJERK T T2 W semmnemusenocsmem s susss s (13)

where X,y 15 total family labour days

X is wotal hired labour days

Xsp is total quality of planting material

X is total fertilizer used.
The factor share equation are equivalent to the demand for the inputs. Note that, the study utilized
the Zellner's seemingly unrelated regressions estimated procedure. to jointly estimate the profit
function equation with the factor share equations.

RESULTS AND DISCUSSIONS

A. Normalized Profit Function

The result of the profit function equation is presented on Table 1. The estimation was done
using the ordinalry Least squares (OLS) and the Seemingly Unrelated Regression Estimation method
(SURE).

Yrom caote Lo both Ols single cquation and profit maximizing equations show that the
explanatory luctors considered in the estimation explained significant variations in profit function
of cassava based farmers; 76 percent for OLS single equation and 58 percent for profit maximizing
equation. For both equations, all the coefficients of the variable factors except fertilizer are
statistically significant and consistent with a priori expectations. The same goes for the fixed
factors with the profit level. Therefore, increase use of any of the variable inputs will reduce profit
levels while increase use of fixed inputs will lead to expansion in the level of production and

invariably increase profit level. =
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Table 1: Estimates of the Normalized Profit Function for Cassava Based Farms in

Odukpani Local Government Area of Cross River State

Factors Parameter Single Profit Max.
Equation (OLS) Equation
Family labour (o -0.96 (0.20)™° -0.57 (0.31)”
Hired labour oy -0.66 (0.18)™"° -0.47 (0.16)""
Planting materials o, -1.88 (0.19)™ -0.76 (0.2?)"'
Fertilizer o’ 0.12 (0.09) 0.12 (0.10)
Durable tools B 0.53EO01(0.41E-0O1) 0.42E-01(0.34E-01)
Land B'ys 0.79 (0.31)™ 0.63 (0.35)"
Constant In A° 3.44 (1.05)™ 2.39 (0.87)'™
. Diagnostic Statistics -

R 0.76 0.58

R? 0.52 0.51

F(G,194) 31.627" 26.63""

Note: Values in parentheses are asymptotic standard errors

Source: Field Data, 1999.

To explain the functional relationship existing between factors of production (both variable and

fixed) and profit level, we will restrict our discussion to the estimates of profit maximizing
equation.

i Family Labour:

Its coefficient (-0.54) is statistically significant at @ = 0.05 and has inverse relationship with
orofit level Fhis implies that a unit increase in family labour reduces profit level by 0.57.
increasing the number of tamily labour m the short-run when farm size can not be increased
immediately, will lead to over crowding in the farm and decrease family labour productivity., which
invariably decreases profit level. The result therefore shows that on the average. more than
required family labour is available and used in cassava-based farms. leading to situation of family
labour saturation.

International Journal of Social Science and Public Policy



206 Estimation of Normalized Profit Function and Factor Share Equation.

ii. Hired Labour:

With the coefficient of -0.47 which is statistically significant at &« = 0.01, a unit increase in
hired labour cost reduces profit level by 0.47 per cent. This portrays a situation of less than
proportionate decrease in profit level as hired labour cost increases. This inelastic nature of hired
labour cost shows that the cassava based farms are operating at stage two of production process.
The sign of the c:oefﬁcient however confirms the cost implication of hired labour to profit level of
farms, cspccially in labour intensive situation.

iii. Planting Materials:

This appears to be the most important variable input that determines profit levels in cassava-
based farms with a coefficient of -0.76. This shows the indispensable nature of seeds/seedlings in
crop production. It therefore means that a 10 percent increase in cost of purchasing planting
materials will depress profit level of cassava—baseq farms by 7.6 percent.

iv. Fertilizer:

The coefficient (0.12) is not statistically significant at any of the alpha levels (0.01 and 0.05)
considered. This shows that fertilizer is not a major determinant of profit level in cassava-based
farms. This result however is contrary to the apriori expectation. However, the most plausible
reason for this result could be that, majority of the farmers do not have fertilizer to apply and those
who apply do not have enough. As such, cost involvement in fertilizer procurement is quite low
and negligible when compared to other cost items. This confirms that cassava-based farms are low
external input producers.

v. Durable Tools:

The coetficient (0.24E-01), though carries right sign is statistically not significant. The
coefticient iv highly inelastic in nature and appears not to be a major determinant of profit level of
cassava faris. The nature of crop production, which is labour intensive and low external input,
likely explains the result obtained. Basically farmers in the area use crude tools-cutlass, hoes,
spade, etc for crop production that do not require huge capital outlay.

vi. Land:

The estimated coefficient (0.63) is positively related to profit level and is statistically significant
at = 0.05. The positive sign and inelastic nature of the coefficient explain the importance of
farm land, as a fixed asset in crop production. Therefore, the result shows that a 10 percent
increase in farmland will lead to increase in profit by 6.3 percent; (which is a less than
proportionate increase).

B. Factor share equations
These are presented in Table 2

Vol 3 Number 2, September, 2000
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Table 2: Estimates of Factor Share Equations > ’

Factors Parameter Single Profit Max.
Equation (OLS) Equation

Family labour & i -1.50.(0.19)"" -0.97 (0.12)'."'*—7'—

Hired labour i -1.04 (0.3 0.63 (0.21H"™

Planting materials e -0.98 (0.27)"" -0.54 (0.14)"""

Fertilizer o’ -0.076(0.068) -0.031(0.024)

Note: Values in parentheses are asymptotic standard errors

Source: Field Data, 1999.

The factor share equations as presented on Table 2 is consistent and similar to the normalized profit
equations in terms of signs, magnitudes and significance of the parameters. The economic
implications of the results are that the cost of production is highly significant in determining the
level of farmer's profit. Therefore every effort to reduce variable costs in production process will
improve farmer's profit status.

Table 2 shows that the farm's demand for family labour, hired labour, planting material and
fertilizer are inelastic (considering the profit maximizing equation) with respect to their own prices.
It is also revealed that tamily labour have the highest share while fertilizer has the lowest share.

This goes a long way to show the level of significance of each of the variable input to profit level
of cassava-based farms. \

SUMMARY/CONCLUSION

Estimation of normalized profit function and factor share equations was the main thrust of this
study. It adopted Zellner estimation procedure - Seemingly Unrestricted Regression Estimation
(SURE) to estimate the profit level of cassava-based farms.

The results of the analysis confirmed that family labour, hired labour, planting materials have
significant effects on profit level of the farms. Land also have significant effect on profit level as
a fixed asset. The results confirmed that increase use of any of the variable inputs will reduce
profit levels while increase use of fixed inputs will lead to expansion in production level, hence
profit level. Moreso, in terms of responsiveness of the inputs considered to profit level. the study
also reveals inelasticity and that cassava-based farms are operating in state Il of production process.

Furthermore, the result of factor share equation showed that the tarm's demand for family
Labounr. hired labour. planting material and fertilizer are inelastic. Also. the cost of production
(especially for the variable inputs) is highly significant in determining profit level of tarmers i the
short-run. '
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208 Estimation of Nornmalized Profit Function and Factor Share Equation.

Therefore, the economic implications and policy options of these findings are that:
the cassava-based farmers in the study area can be regarded to be rational farmers as thes

respond to price changes in an efficient manner.

Cassava-based farmers should be given necessary assistance like input subsidy to achieve

optimum productivity since they are profit maximizers.

*  Fertilizer should be provided to the farmers to increase the level of usage by the farmers.

*  Off-farm employment opportunities should be created to help take care of family labour
saturation on the farm.

*  The need for land consolidation should be encouraged amongst the farmers to enhance their
profit level.
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