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ABSTRACT

The study estimated the profit efficiency and iis doterminants in broiler production in Akwa lbom State of Nigeria using the
stochastic frontier profit function approach. A multi- stage randem sampling method was used to collect data from sixly(63) broiler
fatrag in the study ares for the production year 2004.The stochastic frontier proﬁt function was used to analyze profit efficiency
results for broiler production as well as the facters influencing efficiency levels in the study area. The analysis of data revealed that
labour cost (wage rate), price of fesds/fesd supplements, price of drugs /medication, capital inputs and farm size were the major
faﬂmrs determining profit leve!. Furthermore, level of education, farming experience, extension contact and gender variables were-
shown as major factors influencing their efficioncy levels. The mean economic-efficiency (MEE) is 81.0% implying that profit
efficiency could be increased by 19.0% theoigh batter use of available resources.
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INTRODUCTION

The most pressing problem of economics is resource
aliscation. Sidhu et al (1888) stressed that input ytitization
tefers to the allocation of resources such as Jand, labour,
capital ‘and management in ifs variable forms. it embraces
deriving a maximum return such as profit, food calories or
national ircome from given resource stock. Effiong (2005)
emphasized that it is necessary to identify the knowledge with
respect 10 the relationship between resources and products
because i is an aid to identify problems associated with
preduction and resource use. When these resources are
judiciously utilized, farm level credit is very useful in improving
resource use and efficiency. Shapiro (1984) stressed that
efficiency is an aspect concerned with the ulilization of
resources to produce a given output rather than simply the rate
‘at which input produces output. Farm business whether
modem or traditional involves the “usage of resources in
producing output. The input - output precess of farm
£ 2duction is relsvant in- at least four major problem aveas.
These include the area of income distribution, resource
allocation,” the relation between stocks and flows and
measurement of efficiency.

Successive governments had embarked on policies and
programmes aimed at boosting sustainable livestack
production in Nigeria. These policies mostly centred on
production of cattle, pigs, pounry and small ruminants. Most
Nigerian populace are involved in livestock production either
on part time or full time but unfortunately, the sector remains
undeveloped-as -a result of low technology and lack of
implementation of agricultural policies by government and its
agenis. Ekpenyong,(2001) Obicha (1999) reported that the
distribution of agricultural production turnover. in.Nigeria is
88.0% for crop production and 12.0% for livestock praduction.
Common observation indicates that rising costs of livestock
feed and animal health drugs are major constraints to growth
and efﬁcnency in the broiler enterprise. Farmers in Nigeria
neged to improve the efficiency in livestock production s0 that
output could be raised to meet the growing demand. in
essence, an increase in efficiency would lead 10 an

ii.provement in the welfare of farmers and consequently a-

reduciion in their poverty level and food insecurity.

This study is designed to measure profit efficiency and its
determinants in broiler production in Akwa lbom State, Nigeria
using the stechastic frontier profit function approach.

Theoretical framework: Economic theory identifies three

‘important production efficiency (Farrel, 1984)

These include allocative, technical and economic. Aliocative
efficiency reflects the ability of the farm to use the inputs in
optimal proporiens given their respective prices and the
produetion technology. Technical efﬁciency is the measure of
the farms success in producing maximum output from & given
set of inputs. i.e ability to operate on the . production frontier.
(Farrel, 1984)

A ot of effort has been made by eminent scholars to defifs
economic efficiency and to measure it in an empirical sense.

-Farrell (1984) simply define economic efficiency as the simple

product of the technical efficiency and the allecative efficiency.
If is possible for a farm 10 have either technical or alincative

-efficiency without having economic efficiency. Technical and

aliocative efficiency are necessary conditions and when they
occur together are sufficient conditions for achieving econamic
efficiency. In essence, perfect lechnical and allocative

-efficiency implies that the farm is maximizing profit or

minimizing cost for a given level of output, (operating on the
expansion path).

Globally, there is a wide body of empirical research on the
profit efficiency of farmers in the developed and developing
countries, (Battese and Coelli1985). Profit efficiency howeaver
depends on market forces which in turn are, influenced by the
sectoral and marketing policies of the country Ali et al (1992)
however measured profit efficiency in whigh certain restrictions
were imposed. Efficiency could be 'measured from a
production function or a profit function approach. The profit
funetion approach is much more helpful whenindividual or sole
enterprises is considered as applied in the study.

Profit efficiency in this study which in a profit function
framework is the ability of a farm to attain the highest possible
profit, given the prices and leveis of fixed factors of the farm.
Empirical literatures suggest several alternative approarhes to
measuring profit efficiency grouped into non-parametric
frontiers and parametric frontiers. Non-parametric frqnttet& do
not impose a functional form on the production frontiers. and. do
not make assumptions about the eior term and the most
popular is the Data Envelopment Analysis (DEA) while
parametric frontiers impose a functional form in the production
function gnd make assumptions about the error term: The
most common functional forms include the Cobb-Douglas,
Canstant Elasticity of Substitution (CES) and Tranﬁ:%
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productton function. Stochastic frontier profit functlon may be
specified as follows:

M= f (P ki) exp. (V] - U )

Where IMj is the normalized profit of the jth farm defined as
gross revenue less variable costs divided by the farm specific
broiler price, f represents an appropriate function (e.g.Cobb-
Douglas, Trans-log etc),

Pij is the price of the ith variable input faced by the jth farm
divided by the price of broiler , Zkj is the level of the kth fixed
factor on the jth farm; Vj is a random variable which is
assumed to be N-(0, ov?), and independent of the Uj which are

en-negatwe random variables which are assumed to account

for -profit inefficiency in production and are oflen assumed to
be N—.-(O ou?). i.e half normal distribution or have exponential
distribution. '

if Uj =0, the farm lies on the profit frontier obtaining maximum
profit given the prices it faces and levels of fixed factors. If Uj >
‘0, the farm is inefficient and looses profit- becauseof
inefficiency. The stochastic frontier model was .independently
proposed by Aigner, et al (1977) and Meeusen and Vah den
Broeck (1977).

Profit Efficiency = I/ N* ='f  Pij,Zkj) exp-(Vj - Uj)/
- H(Pij,Zk}) exp. Vj = exp. (-Uj) - en(2)
ere:

7 is the observed profit and N* is the front»er profit. Profit
efficiency of an individual farmer is defined in terms of the ratio
of the observed profit to the corresponding frontier profit given
the prices and the levels of fixed factors of productiori of that
farmer as in equation 2.Battese et &l (1995)

The parameters of the stochastic frontier models are estimated
using the maximum likelihood techniques, (Aigner, 1977)

MATERIALS AND METHODS

(a) The Data : The study was conducied in Akwa lbom State,
Nigeria. located in the south-south zone of the country. it

comprises of thirty one (31) Local Government Areas for

administrative convenience and delineated into six (6)
agricultural zones. The ecological distribution favours the
production of livestock such as goat, sheep, park, fish rabbit,
poultry etc. Agriculture is the major occupation of the people. A
multi-stage random sampling method was used to collect data.
The National population census of 1991 put the population of
the state at 2,359,736 people. The sample frame of broiler

“* farmers in the state- was collected from the Ministry of

Agriculture and Natural Resources, Uyo. In each agricultural
zone, ten (10) broiler farms were randomly selected giving a
total sample size of sixty (60) broiler farms in the state.
: anary data were collected by means of structured
duestionnaire on the socio-economic features of the farmer

RESULTS AND DISCUSSION

and other quantnatuve vanableso interest in terms o mpu S
output and their respective prices for the year 2004 production
period.

(a) The Empirical Model: The Cobb- Douglas stochastic
frontier profit functional form was fitted for the broller
farms in the state and specified as follows:-

4 2 )
inao + ZailnPij + Zakankj + Vj-
i=1 k=t

In 1lj = Uj woremmerene 3)

Where i refers to variable inputs, k refers to fixed inputs and j
refers to farms respectively.

I is normalized profit in naira per broiler enterprise defined as
gross revenue less total variable costs divided by the price of
broiter;

P1j is wage rate in naira (labowr cost) normalized by the price
of broiler; )

P2j is price of feed /feed supplements (naira), normalized by
the price. of broiler; P3j is the pnce of dmgslmedlcauon
normalized by the price of broiler, P4j is the price of day old
chicks normalized by the price of broiler, Z1j is farm size
measured by, the total number of birds housed, Z2j is capital
inputs in naira including depreciation charges on machinery,
equipment, implement, tools, cost of machine hire, interest
charges on loan. Vj and U] are the error terms as defined

earlier while ao, aj and ak‘are regression parameters to be

estimated’ ,
(b) ‘Determinants of Profit Efficiency:

. The model specified in (equation 4) was formulated and
~ gstimated jointly with the stochastic frontier profit model in &'

single stage maximum likelihood estimation procedure using

“the computer software frontier version 4.1 ( Batlese and

Coelli,1995) to determine factors contributing to the observed
profit efficiency.

PE] = bo + bix1j + b2x2j ¥ b3x3j + baxdj + bSxS| + b6xSj
4

+b7x7j + b8x8j + bOxYj

Where; _

PE is profit efficiency, x1j is farmers age in years, x2j is
farmers level of education measured by number of years of
schooling, x3j is farming experience measured in years, ¥4j is
membership of cooperative society, a dummy variable which
takes the value of unity for members and zero otherwise, x5j is
farm size measured by the total number of birds housed, x6j is
access to credit, a dummy variable with value of unity for credit
access and zero otherwise,” x7j is number of extension’
visits/contacts made by the farmer in the production year, x8j
is farmer's gender, a dummy variable with value of unity for
male broller farmers and zero otherwise; x8j is farmers
household size measured as the number of, people who. are
held together in the same house and compose a family white
by, ., b2---b9 are the regress:on parameters to be estimated.

TABLE 1. Estimated stochastic frontier profit function for broiter farm in Akwa Ibom State, Nigeria, 2004.

‘Production factors Parameters Estimated coefficients t-ratios
Constant term ao* -2.367 -2.262*

Wage rate (P1) at* -0.191 -2.014™

Price of feeds (P2) a2* -0.526 -3.815*

Price of drugs (P3) a3 -0.160 -4.371™
Price of day old chicks(P4) a4 -0.098 -0.674

‘Capital inputs Z1) B1* -0.210 2474

Farm size (Z2) p2* 1.243 10.290*
Didgnostic statistics _

L.og-likelihood function -8.150



‘Sigma squared (0?)
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" Saurce: computer print out of Frontier Version 4. 17 Field survey,2004.
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(b) - Estimated Stochastic Frontier Profit Function:

The estimates. of the stochastic frontier profit function for -

broiler enterprise in Akwa lbom State, Nigeria are presented in

Table 1. It shows that all the coefficients have the expected. -

theoretical signs and all the input prices have the theoretical
expected negative signs indicating that the estimated
normalized profit function is convex in input prices which
hitherto implies that profit decreases with increases in input
prices.

The parameter estimate of hired labour (wage rate) is -0.191
and statistically significant at 0.05 probability level. The sign of
the coefficient however confirms the cost implication of hired
labour to profit level of broiler farms especially in labour
intensive situation. Dillion et al (1998) reported that cost of
labour constitute the second largest after feed. It is therefore
_relevant that efficiency of labour should be as high- as possible
if profit is to be maximized in the enterprise.

~ Feed cost variable is negative and statistically significant at
0.05 probability level and conformed to a-priori expectations.
Dawson (1995) stressed that feed cost is the most important
single cost item associated with broiler production due to
increased cost of maize, groundnut cake, soya bean meal, fish
meal and scarcity of wheat and corn offals. Khan and Marki
(1899) was of the view that the availability of feeds at
economic prices is by far the most important condition for
profitable broiler production because it constitutes more than
75 percent of the total expenditure. Ekpenyong (2001)
‘observed that the cost of feed as a percentage of total variable
cost (TVC) was 67.8% in the broiler enterprise, He noted with
interest that the ypward increase in feed costs lead to reduced
profit margin in the broiler industry which is in line with this
study. Thelestimated coefficient (-0.160) for price of drugs /
medication is statistically significant at 0.01 probability level.
Obioha (1999) found out that the cost of drugs and medication
accounted for 5 - 10 percent of the total variable cost. With
continuous increase in the cost of drugs, the implication is that
it becomes more difficult to check the increasing mortality in
broiler farming due to high and fast increadsing cost of
medications and veterinary services.

The estimated coefficient of capital inputs is positive and
statistically significant at 0.05 probability level. These fixed
cast items are the costs incurred in the use of such fixed
" assets such as buildings and equipment. Abaelu (1999)
stressed that fixed cost affects the profit of most crops and
livestock enterpnses especsaliy in the short- run planning
period. ool

The esttmated coefficient for farm size is 1.244 and
positively signéd and statistically significant and follows a -
. priori expectations. Fixed cost item depends on the size of the
' farm operation and not on the output level in which the
enterprise is operating. Bhagwat (1998) stressed that the more
broilers housed together, the more economic the operation
becomes which is in line with the findings of this study. With
. respect to farm size, the scale of operation has a positive
relationship with profits. -

The estimated variance (g is statistically significant at 5%
indicating goodness of fit and the correctness of the specified
distribution assumptions of the composite error terms. Garnma
(v) is estimated at 0.881 and is statistically significant at 1%
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ievel. Its value implies that only 88.1% of the total varialion in
farm profit is due to profit mefﬂcnency
The frequency distribution of profit efﬁaency in broiler

'producuon is shown in Table 2. individual profit efficiency

indices range between 0.26 (26%) and 0.85 (95%) with a
mean value of 0.8 (80%).  The mean profit efficiency is
relatively high indicating that the average farmer has a little

~ above 80 percent of potential profit from a given mix of

production inputs. The mean level of profit efficiency obtained
in this study compares favourably with the 84% and 80%
obtained by Huang et al (1986) for small and large farms in
India. The high levei cf profit efficiency obtained in this study is
consistent with the low variance of the farm eoffects, which
implies that the stochastic frontier 'profit function and the
average profit function are expected to be qunte similar,
(Battese et al 1995).

Yable 2: Frequency distribution of proﬂt efﬂciency in
brailer
production in Akwa Ibom State, Nigeria.2004.

Profit efficiency. range Frequency Relatide
frequency

0.10 -0.20 1. -~ 1.87

0.21 - 0.40 1 1.67

0.4t - 0.60 3 -5.00

0.61 - 0.80 . 25 - 41.66

0.81 - 0.90 21 35.00

0.91 - 1.00 9 15.00

Total 60 100.00
Maximum value = 0.95 ( 95%)

Minimum value = 0.26 (26%)
Mean profit efficiency = 0.80 (80%)
Source: Field survey,2004.

(c) Determinants of profit efficiency: The estimated
determinants of profit efficiency in broiley productlon are
presented in Table 3.

. The positive impact of level of education of: broiler
farmers follows a- priori expectations. This result agrees with
those of Ali et al (1998), Bravo-Ureta and Pinheiro (1897).
Battese and Coelli (1995) stressed that the mere educated the
farmer was the less inefficient he becomes. Educated farmers
are more receptive to improved farming techmques and

~amenabie to risk taking. . roE

The coefficient of farming experience .is - posmve and

statistically significant indicating its importance inthe broiler
enterprise. Farmers with more years of expeﬂence achieve
higher levels of profit efficiency suggesting= that they are aware
of current farm techniques in broiler productior and/or are
hetter at managing their limited resources at that point‘;in time.
This result agrees with that of Onu, et al (2000). .

The coefficient of extension contact-variable is positive and
siatistically significant at the 0.05 probability level. This shows
that broiler farmers who have more extension visits and
teachings were more economically efficient in broiler
production in the state. This result agrees with those of Bravo-
Ureta and Pinheirc (1997).. Interactions through extensnon
contacisivisits give the farmers opportunities to learn \mproved
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technolog'es and to acquire and apply needed inputs and
services.

- The coefficient of gender variable is negatnvely signed and
statistically significant at 0.05 probability level implying that
gender influences the level of profit efficiency. Bagi (1992)
however pointed out that gender variable had positive effect on

effic iclency measurements which.is contrary to the resuit of this .

sfudy.. This result agrees with those of Adesina and Djato
(1997) and Ohajianya and Onyenweaku (2000) in their study
on gender and relative efﬁclency in rice production systems in
Ebonyi state, Nigeria however concluded that no differences in
fec:on(;:am«: efficiencies of male and female rice farmers were
ound., .

Table 3. Estimated Determinants of Profit Efficiency in Broiler Production in Akwa lbom State, Nigeria, 2004

Variables Parameters Estimated coefficients  t-ratios

Age (X1) . b1 -0.824 . -0.956

Level of Education(X2) b2 0.274 5901

Farming experience (X3)b3 ~ .0.630 2.708**

Membership of coop- 5 / -

erative society (X4) b4 0.414 1.119

Farm size (X5) b5 0.022 0.065

Access to credit (X6) b6 - -0.094 -0.540

Extension contact (X7} b7 0.632 2.394* _

Gender (X8) b8 ~0.752 -2.118**

Household size (X8) b8 ° 3.563 1.387

** Significant at 5% *** Significant at 1%

Source: Computed from computer software, Frontier 4.1,2004. R

SUMMARY AND CONCLUSION Bagi, F. S., 1982, Relationship between farm size and

The result of the analysis confirmed that labour costs, p?ices of
feeds/ieed supplements, prices of drugs and medication,
capital inputs and farm size had significant effects on profit

levels of the broiler farms and conformed to a-priori theoretical |

signs. The results confirmed that an increase in the use of any
of the variable inputs would reduce profit levels. while
increased use of fixed inputs would lead to expansion thus
enhancing profit level. ;

- important factors directly related to proft efficiency in bro'ler
production are education, farming ~experience, extension
contacts and gender variables. The mean profit efficiency leve!
achieved was 80.0%. At a glance this level was not low but
indicated that additional profit gain and/or production cost
reduction may be obtained through more efficient utilization of
productive resources. This would move the broiler farmers to
their profit frontier. These result call for policies and
programmes to improve farmers access 1o educalion and
agricultural extension services and encouraging experienced
farmers to remain in farming business.

REFERENCES

Abealu, J.N: 1999. Economics of Livestock. F‘réauctxon in

Nigeria. Proceedings of the Agricuitural Soc1ety of

Nigeria conference. 10: 33-36

Adesina; A. A and K. K. Djato., 1997. * Relative Efficiency of

Women as Farm Managers. Profit Function Analysis
in Cote d' Ivoire Aigner, D.J, Lovell, CAK and

Schmidt, P (1977) “ Formulation and Estimation of
Stochastic Frontier Production Model” Journal of
Econometrics, 6: 21-37. - .

¢

Ali, M and Byerlee, I, 1996. Economic Efficiency of small
farmers in a hanging world. A ‘survey of recent
evidence. Journal of Integrated Development 3. 1-

- 27

" Battese G. E and Coelli, T.J.,

technical Efficiency in West Tennessee. Agric.

Southern Joumal of Applied Economics 14: 139 -

144..

1995. * A Model for Technical
Inefficiency Effect in Stochastic Frontier Production
Function for Panel Data.” Empirical Economics. 20:
325- 332 !

Bhagwat, A . .L.,
Farming” Indian Poultry Review: Vol. Xii (12) p.15

Bravo-Ureta, B. E, and Pinheiro, E., 1997. Techniqal and

19§8. Broiler Production for Profitabie -

Allocative Efficiency in Peasant Farming. Evidence ..
from the Dominican Republic. The Development

Economics, Tokyo, p48-67 March,1997. .

Dawson, P. J., 1995. Measuring Technical - Eﬁ' iciency from -

Some Further Estimates.
36, 31:40.

Productlon Functions.
Journal of Agricultural Economics

Ditfion, J. L and Hardaken, J. B., 1998. Farm Management
Research: For Small Farmer Development. Food
and Agriculture Organization of the
Natgions, Rome.

Effiong, E. Q., 2005. Efficiency of Production in Selected
Livestock Enterprises in Akwa lbom State, Nigeria.
An unpublished PhD Thesis. Michael
University of Agriculture, ‘
Umudike, Umuahia. R .

Ekpenyong, U. U., 2001. An Economic Evaluation of Egg
and Broiler Enterprise in Abak Munucipality of
Akwa-lbom State. An unpublished BSc project
University of Calabar, Calabar.

M. J., 1984, The measurement of productgon
efficiency. Journal of Royal Statlstlcal Society
Series A120,Part 3, 253-281.

Farrel,

Okpara

United" -

Pt



PROFIT EFFICIENCY IN BROILER PRODUCTION IN AKWA IBOM STATE, NIGERIA.

47
——_—

Stochastic
Journal  of

Huang, C. J and Lui, J T. 1986. A Non
Frontier Production  Function .
Productivity Analysis 5: 171 -80

Kahn, M H and Maki D. R., 1999. Effects of farm size in
’ Economic Efficiency. The case: of Pakistan,
American Journal of Agricultural Economics 61 (1)

64-69

Meeusen, W. and Van Den Broeck., J., 1977. Efficiency
Estimation ~ From  Cobb-Douglas  Production
Functions - with Composed Error"  International
Economic Review, 18 (2): 123-134.

Obioha, F.C., 1999. * The contribution of Poultry, Swins and
Rabbit Production to the short term solution of nieat
scarcity in  Nigeria.-- Journal of  Animal
Production. .3: 76 - 91.

Ohajianya, D.O and C.E.Onyenweaku., 2000. Farm size and
Relative Efficiency in Rice Production in Ebonyi
State, Nigeria. Modeling, Simulation and Control.
D.France, 23 (1): 1-16

Onu, J .L.,'Amazo, P .8. and Okunmadewa, F .Y., 2000
Determinants Of Cotton Production and Economic
Efficiency in Business and Economic Research.
1(2): 35 - 40.

Shapiro, K.H., 1994. “ Efficiency and Modernization in
African Agriculture: A case study of Geita District,
Tanzania” Ph.D Thesis, Stanford University.

Sidhu, S.S and Baanate C.A., 1998. Estimating Farm feve!
Demand and Wheat Supply in the Indian Punjab
using a Trans-log Profit Function. Ame. J.
Agric.Econs. 63: 237 -246.

Townsend, R.F, Kirsten, J and Vink N., 1998. Farm size,
Productivity and Returns to scale ig
Agriculture,Revisited: A case study of wine
producers in South Africa. Agricultural Economics
19: 175 -180.



