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Summary

In order to determine the allocative efficiency of broiler production enterprises
in Delta State, Nigeria, panel data were collected for the period from January
2003 to September 2004, from 96 farmers, using a three - stage selection
process. A production function incorporating inputs such as feed expenses,
broiler stock size, operating and fixed costs, with value of matured broilers

as output was fitted to the data. The results indicate that the average size

of holdings is small, with a mean size of 680; average revenue per farm

was N507,774.70 (US$3761.29) while net revenue per broiler was N 127.59
(US$0.95). Costs of feeds, day - old chicks and other capital inputs significantly
influenced the revenue generated by farmers (P < 0.05) except for fixed capital
expenses (P > 0.05). However, variable expenses were negatively related to
output. Estimates of allocative efficiency were 24.9, 24.8, - 4.6 and 11.9 for stock
size, feed expenses, variable expenses and fixed capital inputs respectively. The
implications are that though the farmers are generally and allocatively efficient,
they need to increase the quantity of inputs in order to maximize profits.
Farmers should be supported to expand the size of their holding and make
better use of their resources by enhanced access to production credits and on-
farm training.
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Introduction

In Nigeria, animal protein, especially meat is expen-
sive, in short supply and is out of — reach to the major-
ity of the population. The effect of inadequate animal
protein intake is felt more by a larger proportion of the
population especially in the rural areas, whose inhab-
itants constitute over 70% of the Nigerian population,
and who constitute over 85% of the extreme poor in
the country (FOS, 1995; Chukwuji et al, 2002). For this
reason, and because expanding population will increase
demand for animal protein, different sources, one of
which is poultry production (particularly broiler), are
exploited towards meeting these needs.

Broiler production is carried out in all parts of the
country, with no known religious, social or cultural in-
hibitions associated with their consumption. Specifically,
investment in broiler enterprises is attractive because the
production cost per unit is low relative to other types of
livestock, poultry meat is very tender and broiler enter-
prises have short production cycles. Owing to these ob-
vious advantages of broiler enterprises, large numbers of
farmers, men and women go into their production, many
of whom do so for income generation purposes (Nwajiuba
and Nwoke, 2000), besides meeting the protein needs of
the households. The evidence of this is the preponderance
of producer — hawkers of broiler products in urban and
rural markets particularly during festive periods, when
their demands are highest and selling prices favourable.
The industry is one of the sub - sectors of agriculture
in Nigeria that has developed to the status of agribusi-
ness as distinct from subsistence production, for which
the primary objective is profit maximisation (Nwajiuba
and Nwoke, 2000). In order to formulate policies that
would adequately address the specific needs of broiler
producers as they relate to enhancing their productive
capacity, information collection and dissemination of
enterprise-disaggregated data is inevitable.

While it is obvious that more than economic prof-
its are made, a condition necessary for more produc-
ers to enter the business under competitive enterprise
environment, the question is, are they efficiently al-
locating their scarce resources to enable them realise
maximum profits from their investments? That is, are
they able to achieve maximum profit for a given set of
output? Although, some studies on efficiency in poultry
industries have been made (Ojo and Afolabi, 2000; Ojo,
2003), not much of such studies have been specifically
documented on allocative efficiency in broiler produc-
tion in Delta State, Nigeria. An understanding of these
relationships would definitely provide working tools for
policy makers to design programmes that can contribute
to measures needed to expand broiler production in the
state in particular and the country in general. Given this

backdrop, this study seeks to determine whether and to
what extent resources are efficiently allocated by broiler
producers in the state.

Theoretical concepts

Allocative efficiency is a measure of firms’ success
in choosing an optimal set of inputs. It is an indication
of the gains that can be obtained by varying the input
ratios on the bases of certain assumptions about future
price structure of the product and factor markets and
the goals of the broiler farm - firms. These assumptions
are that broiler producers in the state seek to maximise
their profits by choosing the best input combinations ac-
cording to their relative prices in order to produce profit
maximising levels of output. Secondly, there exists per-
fect competition in the input and output markets. Also,
the producers are assumed to be price takers and they
have perfect information about the market. Finally each
production input is assumed to have the same quality
for all producers. Oh and Kim (1980) defined alloca-
tive efficiency as the ratio of total cost of producing one
unit of an output, using actual factor proportion in a
technically efficient manner, to total cost of produc-
ing the same unit of output, using optimal factor pro-
portions in a technically efficient manner. According
to Yotopoulos and Lau (1973), a firm is said to be al-
locatively efficient if it maximises profit, which implies
that it was able to equate the value of marginal product
(MVP) of each resource employed to its unit cost. This
is the condition for profit maximisation under perfectly
competitive markets, which requires that the extra rev-
enue generated from the employment of an extra unit
of a resource must be equal to its unit cost (Bishop and
Toussaint, 1959; Henderson and Quandt, 1980; Olayide
and Heady, 1982; Sankhayan, 1988, Onyeneweaku et al,
2000; Akanni and Adeokun, 2004).

The efficient method of producing a product is that
which uses the least amount of resources to get a given
amount of the product. A production method that uses
more of all physical resources than the alternatives in
the production of a unit output is technically inefficient.
Once technically inefficient methods of production
have been eliminated, the issue of allocative efficiency
would arise; that is, choosing among the technically ef-
ficient alternatives, the one that uses more of one input
and less of another. This implies considering the cost
of the inputs concerned in relation to the expected rev-
enue they would generate. The least cost method is the
most efficient. Firms, which are able to use the least cost
method of production, are said to be perfectly alloca-
tively efficient, implying that they operate at the point
of tangency between an isoquant and iso - cost line in

VZcs

Agric. conspec. sci. Vol. 71 (2006) No. 1



A Quantitative Determination of Allocative Efficiency in Broiler Production in Delta State, Nigeria

their production frontier (Heady, 1952; Henderson and
Quandt, 1982; Sankhayan, 1988).

Study area and data collection

This study assesses productivity and allocative effi-
ciency of broiler farms in Delta State of Nigeria. Delta
State is one of the 36 states in Nigeria. The State lies
roughly between longitude 5° 00’ and 60 45’ and latitude
50 00’ and 6° 30’ north of the Equator. It is bounded by
Edo, Ondo, Anambra, Rivers and Bayelsa States to the
north, north — west, east and south - east respectively.
It is made up of 25 local government areas (LGAs), with
a censures figure (1991) of about 2,570,181. The vegeta-
tion varies from mangrove swamp along the coast in the
southern parts to evergreen forest in the central parts
and savannah in some parts of the northern ecological
zones. Although Delta State is currently the largest pro-
ducer of petroleum products in the country, agriculture
is the dominant aspect of the rural economy, as it is in
most parts of the country. Commercial poultry produc-
tion is carried out by a large number of farmers in rural,
urban and semi - urban centres of the state. The scale of
holding by each farmer is characteristically small.

Panel data of three batch broiler production cycles
were collected for a period of over 22 months (January
2003 to September 2004) from 96 farmers, using a three
— stage selection process. The first stage involved the se-
lection by simple random technique of 8 out of the 25
local government areas of Delta State. The second stage
involved purposive selection of four communities from
each of the selected local government areas where broil-
er production is known to be carried out on commer-
cial basis. The final stage involved the selection of three
broiler producers from each community earlier selected
using simple random sampling technique, thus given
total sample respondents of 96. The state has a total of
1969 registered broiler farmers, thus the sample size
represents about 5% of the registered farms. With three
production batch observations on each respondent, total
sample observation was 288, which constituted the final
sample size of the study.

Data collected relate to number of broilers raised
for each batch, quantities of feeds used (kilograms),
cost of medications, marketing costs, inputs of labour
(man day and monetary equivalents (}¥ )), capital input
(annual cost of fixed inputs, consumable inputs other
than feeds and medications and interest on loans and
advances where applicable), socio — economic charac-
teristics of respondents (such as age, number of years
of broiler production experience, level of formal edu-
cational attainment), volume of credit used, marketing

channels and other variable characterizing broiler pro-
duction in the area.

To describe the production technology, a production
function incorporating as production inputs broiler stock
size (St), feed expenses (Fe), variable and operating costs
(Ve) and fixed costs (Fc) and value of matured weight of
broilers (Q) as output was fitted to the data set generated.
Implicitly, the production function can be stated as:

0 = aSt" Fe"Ve" Fc'e" (1)

where:

Q is the value of matured broiler produced (N);

o is the intercept of the function;

St is the value of stock of broiler (I¥), which is a reflec-
tion of the stock size;

Fe is the expenses on feeds (N);

Ve is the sum of variable and operating expenses(}¥),

which includes the expenses on labour, drugs, and

transportation;

is the sum of expenses on fixed inputs () which in-

cludes Fixed Factors representing Capital inputs (use

is made of annual amortized cost in the 3 batch pro-

duction, using simple amortization with the assump-

tion of linear depreciation) and other non- capital

inputs, which were used in production, for periods

more than one year and

Bi are the coeflicients to be estimated.

Fc

To enable the estimation of the allocative efficiency
of the broiler farms, the following physical production
relationships were derived from the Cobb - Douglass
production function of Equation (1).

_00 _ d(aSt" Fe' Ve Fc' et B

MP,
" Ox, Oox,
_ BaStiFe”Ve» FcPe' B0 @)
X, X,
B o s Ba 1
AP :g:aSt Fe”Ve” Fc™e _
. X,
B aStP FeP Ve FcP e 3)
xi
MP_*p, ("9)*p,
Al = . = . ()
where:

MP is the marginal physical product of ith input that
'is the first derivative of the production function of
Equation (1) with respective to the ith input;
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AP, is the average physical product of i input;

Al is a measure of the allocative efficiency of the farms.
It is given in Equation 4 as the ratio of the value of
the marginal product (MVP) to the marginal factor
cost (MFC). The VMP is the product of the marginal
product (MP) and the selling price per unit of output,
while the MFC is the cost of the it" input per unit;

p, is the selling price per unit of output and was deter-
mined as total revenue divided by the total quantity
of output produced;

r. is cost per unit of input and was determined as the
total cost of ih input divided by the quantity em-
ployed of the input

Q and x; are the mean values of out produced and it
input employed by the farmers respectively.

Results and discussion

Summary statistics for production characteristics
and allocative efficiency - related variables of broil-
er producers are presented in Table 1. Overall, broiler
production is carried out on small scale basis follow-
ing the classification of size made by Omotosho and
Ladele (1988), with mean number of birds kept being
about 680 and with some farmers raising just about 50
birds at a time. The poor capital bases of the farmers,
inadequate storage facilities and seasonal trend in the
demand for poultry meat among majority of the popu-
lation were identified as the major constraints to large
scale production by the farmers. Net revenue (profit) per
bird ranged from a loss of about ¥15.00 to a surplus of
about N225.00. On the average, each farmer produced
broilers worth about N 507,774.70 with average value of
stock, expenses on feed, variable and operating expenses
and fixed capital expenses of about 84140, 169342,
N102962, N63961 respectively. The mean net revenue
per farm and per broiler produced was about 86706
and N127.59 respectively.

The average age, formal level of educational attain-
ment, family size, volume of credit used per farm, were
about 40, 8, 7, and N96693 respectively. These indicate
that farmers were relatively of low educational status,
with many of them attaining below secondary educa-
tion. They were relatively advanced in age in addition to
having large family sizes. Most of them indicated engag-
ing in broilers production mainly for income and family
protein needs. The volume of credit employed was defi-
nitely low in comparison to the financial requirements
for broilers production and in recognition of the poor
income status of the farmers. This probably brought about
the small number of birds kept per farmer.

Regression analysis and estimates of allocative

efficiency

Linear, semi - log and double log functional forms of
the production function of equation (1) were estimated.
All models were significant (P < 0.05) with the F - values
being 49.63, 29.86 and 19.45 and R2 of about 0.79, 0.72
and 0.59 for the linear, semi - log and the double log
forms respectively and the coeflicients had the a priori
expected signs except for variable and operating expens-
es. On the basis of the R2, the linear functional form was
adopted as the best fit to the data set used for the study
and is therefore reported as shown in Table 2. The esti-
mated regression equation is given as:

0=10894.362 + 0.684St + 2.661Fe —0.198Ve + 0.173Fc
(299.021)** (3.39)* (3.51)** (-8.25)** (1.23)

where the variables are as defined in equation (1),
and the figures in parentheses are t-ratios. The results
indicate that about 79% variation in broiler output can
be accounted for by variations in the explanatory varia-
bles used. The estimates further indicate that while stock
size, expenses of feed, and fixed costs of production (not
significant; P>0.05) were positively related to output and
revenue of the farms, variable and operating costs were
negatively related to them. The low level of usage of capi-
tal by the farmers may have resulted in the inverse rela-
tionship it had with output as Abang and Agom (2004)
had noted is the case with small holder farmers.

The estimates of the farmers’ allocative efficiency of
their production resources are presented in Table 3. To
enable the estimation of the allocative efficiency of the
farmers, the marginal revenue, marginal physical prod-
ucts, marginal value products and marginal factor costs
were also determined. The marginal revenue and there-
fore selling price per broiler was estimated as the aver-
age selling price as reported by the farmers. The figure
was N747.20. The marginal factor cost for each input
was determined as the average farm cost of an input
per unit output (average total cost of an input over the
mean number of broilers produced). As the table shows,
the marginal physical products, marginal value prod-
ucts and marginal factor costs were 4.13, N¥3085.94 and
N123.79 for stock size, 8.28, N6186.82 and NN249.19 for
feed expenses, —0.91, - N679.95 and N148.51 for vari-
able expenses and 1.56, N1165.63 and N98.12 for fixed
costs respectively.

The allocative efficiency which is given as the ratio
of the marginal value product and marginal factor cost
was 24.929, 24.828, - 4.578 and 11.880 for stock size, feed
expenses, variable expenses and fixed costs respectively.
These results indicate that stock size and feed expenses
had the highest efficiency index of about 25 each while
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Table 1. Socio — economic characteristics of broiler producers (n = 288)

Mean value of Variable per farm Mean Standard deviation Minimum Maximum

No of matured Broiler produced 680 954.08 49 2255

Value of matured broilers (}¥)* 507774.70 73549.35 33612.80 1685770.35

Value of stock (¥N) 841123.97 44204.52 60359.41 107983.67

Feed expenses (M) 169342.05 26549.69 102683.03 348734.94

Variable and operating expenses (}¥) 110844.66 7337.09 27522.58 215518.83

Fixed capital expenses () 56485.86 11410.15 19435.70 133216.61

Mean net revenue () 86706.34 36778.33 10125.59 152971.21

Mean net revenue per broiler produced (N) 127.59 54.12 -14.90 225.10

Age (Years) 40.29 6.9 24 61

Formal Ed. (Years) 7.86 4.48 0 18

Family size(No.) 7.12 3.87 2 21

Credit (N¥) 96693.09 0.18 0 350000
Source: Authors’ survey data, 2004; *USD$1 = ¥N135 (Nigerian Naira) by 2004 average exchange rate.

Table 2. Linear production function estimates for broiler production Naira

Variable Coefficient Estimate Standard error Significance

Constant a 10894.362 36.411 o

Stock size B1 0.684 0.202 *

Feed expenses B2 2.661 0.759 e

Variable and operating expenses Bs -0.198 0.024 kil

Fixed costs Ba 0.173 0.141 NS

R? 0.79

F-Value 49.63

* Significant at (P < 0.05); ** Significant at (P < 0.01); N'S: Not significant at (P > 0.05); Source: Authors survey data, 2004.

Table 3. Estimation of MP, MVP, MFC and allocative efficiency

Variable Marginal physical product
Expression Estimate
Stock size A *% 4.13
Feed expenses ﬂz*%g 8.28
Variable expenses ﬂ3*%g -091
Fixed costs B *%C 1.56

Marginal value Marginal factor Allocative
product () cost () efficiency
3085.94 123.79 24.929
6186.82 249.19 24.828
—679.95 148.51 -4.578
1165.63 98.12 11.880

Source: Computed from regression parameters, and field data 2004; US$1 = N135 by 2004 average exchange rate.

fixed capital was next with about 12 . The least efficien-
cy index was recorded for variable and operating capi-
tal, with a negative value of about - 4.6. These results
show that the farmers are efficient in the allocation of
their resources except in the case of fixed capital items.
However, with the ratio MVP/MFC being greater than
unity, the farmers appear to be underutilizing their re-
sources. This is evident from the fact that the scales of
their holding are small. These call for the expansion
their broiler stock, increasing the quality and quanti-
ty of feeds and medications. This could be actualized
if production credits are made available to them at af-
fordable conditions.

Conclusion and recommendations

The study had looked at broiler production in Delta
State, Nigeria. It was found that the farmers were char-
acteristically small holders as majority of stock were less
than 1000 birds at a time. It was also observed that while
majority of the farmers were able to make profits, some
made as much as about N15 loss per broiler produced.
The seasonal demand for broiler product, low product
prices and high input costs particularly feed and day
old chicks were attributable to these low profitability
performance of the farms. The results of the regression
analysis show that while stock size, feed expenses and
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fixed capital inputs were positively related to output,
variable expenses were negatively related to it. These
were further confirmed by the allocative efficiency in-
dices estimated which were about 24.9, 24.8, - 4.6 and
11.9 for stock size, feed expenses, variable expenses and
fixed capital inputs respectively. The implications are
that while the farmers are generally and allocatively ef-
ficient, they need to increase the quantity of the inputs
to enable them to maximize profits.

Arising from these findings, the following recom-
mendations were made:

1. Extension of the present ban on importation of broil-
er products into the country will bring about higher
demand for locally produced broilers with the as-
sociated higher prices, thus bringing about higher
profit.

2. Also, effectively harnessing the potentials in alterna-
tive but cheaper sources of poultry feed ingredients
away from the traditional ones will lower the cost of
production leading to more profits per broiler sold.

3. To enable the farmer to increase the size of their hold-
ings and employ more of other inputs, more favorable
conditions should be created to enable them source
for and acquire production credits. These could be
in terms of lower interest rate and establishment of
agencies to stand as guarantors for loans sort for by
farmers.

4. On - the farm training and general education of the
tarmers should be pursued with more vigor, because,
education brings about greater awareness on the
part of the farmers and adoption of better produc-
tion techniques, use of improved inputs and better
marketing opportunities for their products, and thus
brings about higher output and profits.
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