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Abst r act

Agricultural production nmarketing has a long history in agricultural
econom cs and marketing literature. Planners, politicians, and agricultura
econom sts have investigated and analyzed market structure, marketing
margin, and efficiency in all levels of food markets to inprove the
function of agriculture and food markets and to increase the farners’ share
in consumer food expenditure. Food marketing literature propounds two nmain
necessities: the inportant role of protein in nourishment and the econom c
efficiency of nmarketing levels to investigate market efficiency and
marketing margin and to evaluate the Ilivestock production narketing
process, especially for beef. In this study, we selected beef product. W
estimated marketing margin elasticity (price ratio, farner's share, and
percentage nargin) with respect to determ nants of neat demand, |ive aninma
supply, and narketing services supply. Results show that, for exanple, ten
per cent increase in the price of lanb (as a good substitution for beef)
will increase the beef price ratio (nmarketing margin) by 0.35 per cent, and
ten per cent increase in the farmfeed price will increase the beef price
ratio (marketing margin) by 0.37 per cent. This applies to other
determ nants and i ndexes of marketing nmargin

Keywor d: Marketing Margin, Beef, Determ nant Factors, Price Ratio, Farner's
Share, Percentage Margin.

| nt roducti on

The study and research of agricultural production nmarketing have a I|ong

history in agricultural econony and marketing literature. Planners,
politicians, and agricultural econonists have investigated and analyzed
market structure, marketing margin, and efficiency in all levels of food

nmarkets to inprove the function of agriculture and food markets and to
increase the farmers’ share in consunmer food expenditure. Researchers have
attended to the existence of quantity and price fluctuations in
agricultural productions and nmarketing nmargin enlargement with respect to
econom c, social, and political problens.

The livestock industry occupies a special situation in Iran’s national
econony because of its inportant role in agriculture added val ue, economc
growth, and supplying the consuner demand for protein. The necessity of
neat for household consunption, the reduction of real incone, and
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increasing neat prices inply that attending to the devel opment of the neat
i ndustry is necessary (Nourollahzaheh, 1999). Investigating the narketing
margi n and conditions of market efficiency on food production such as Beef
is necessary because of population growth, the demand for increased food
production, the great difference between producer and consunmer price (farm
and retail price), and dissatisfaction.

Agricultural production marketing is of extreme necessity because of the
extension of wurbanity in the last decade, crossing from traditiona
agriculture to the nodern era, and also the increasing narket share of
supplied agricultural production in the country’s total production (Najafi
and et al, 2005). Food marketing literature propounds the inportant role of
protein for nourishnent and of economc efficiency of marketing levels to
investigate market efficiency and nmarketing margin and to evaluate the
Iivestock production marketing process, specifically for beef.

Based on the international standard, fitted consunption of red neat per
head in a year is 35.486 kg, while fitted consunption of red neat per head
in devel oped countries is 26.7 kg and in developing countries is 6.4 kg
(FAQ, 2005). In lran in 2004, the quantity of red neat consunption was
367.1 thousand tons, with 332.8 thousand tons of it produced in Iran.
During 1990-2004, research on the red nmeat production and consunption trend
inmplied growth equivalent to 3.2 and 1.2, respectively. Despite increasing
red meat consunption per head in Iran, the quantity of this product’s
consunption differs greatly to its international standard (35.5 kg).

Research on beef marketing conditions in Iran revealed that this comodity
has a different situation relative to conpetition goods (i.e. lanb).
Monthly price analysis of beef during 1998-2005 indicated that the nean
producer price (live animals on farm of the surveyed beef is 20,396 Rials
(local currency) per kilogram while the nean retail price (butchers) of
beef, was 25,675 R als per kilogram Therefore, the marketing margin of

beef, on average, is 5281.4 fromfarmto retail. This indicates that 20 per
cent of final consunmer paynments are marketing margin share, which neans
that 20 per cent of the beef price paid by the final consunmer -retail- are

marketing costs -market margin-(LAPO, 2007).! Based on the great gap
bet ween prices, nmarketing margin, producer and consuner dissatisfaction of
cost and retail prices, and asymetric transm ssion of prices (Hosseini and
Gnhahr emanzadeh, 2006), investigating the red neat nmarketing margin and
recogni zing the affective factors that arise fromthe farm processing, and
retail stages are necessary.

Any of the disparate research that has been done on agricultura
production, and specifically on red neat in Iran, didn't analyze these
affective factors on marketing nargin Ghoreishi, at al (1999),
Nour ol | ahzadeh (1998), Azizi, et al. (2001), Ghoreishi, et al. (2005)
i nvestigated the supply and demand functions of red nmeat in Iran. In this
research, they attended to the effective factors on the supply and denand
of red neat at the retail level. None analyzed market conditions
(conditions of nmarket structure efficiency) and red neat narketing
especially the marketing margin.

Much research has been conducted on the marketing margin of different
productions in Iran. we can refer to Kalantary, et al. (2005), Hosseini, et
al. (2007).Sedaghat (2000); Mousanezhad, et al. (1996); Hosseini and
Ni koukar. (2006); Hosseini, et al (2006); and Hosseini and Hassanpoor, et
al. (2007). Al though past research has not analyzed the affective factors

' For calculation of beef marketing margin, we deduce retail price of beef fromfarm price of
live animal. For transformation of farm prices of live aninmal to farm prices of beef, we use
0.522 as transforming nultiplier. These multipliers are educed form Khal dari (2005) study.
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on marketing margin derived from different marketing levels in lran, much
research about this topic has been done el sewhere.

In U S, Gardner (1975) researched the price margin of farmto retail in the
food industry in relation to conpetitive market theories. He used applied
research nodels to nake quantity predictions about selecting different
effective determnants of production denmand function, input supply
function, and processing on the marketing nmargin (price ratio and farner
share).

Hol | oway (1991) adjusted Gardner’s nodel in nonopoly conpetition nmarket
conditions. In Holloway' s nodel, each firm assunmed that production function
has two inputs: farm and marketing. The nunber of firnms can change from one
(monopol y) to nunmerous (conpetition). In nonopoly, one firmcharges for al
of the industry production. Holloway also assuned that the supply of
marketing input is perfectly elastic and the supply of farm input is
perfectly inelastic, so the nmarketing margin function s under
ef fectiveness of production demand function determ nants. Whl genant (1987
1989) proposed anot her nodel that can be used for conpetition analysis in
the food marketing sector. In his nodel, firnms have different production
functions, which is opposite to Gardner and Hol | oway’ s nodel .

Pi ggott, et al. (2000) conducted research on managenent variation in the
food chain and treatnent of nmarketing margin by selecting different
scenarios (structure markets) of various narketing levels (farm and
retail), and estimated the value of nmarket power in these considered
levels. In this research analyzing the agricultural production nmarket
margin, the elasticity of marketing margin in these different scenari os was
esti mated based on price ratio, farner share, percentage margin, and price
transmssion elasticity relative to determnants of farm and non-farm
(marketing services) input supply and retail production demand. Their
research results are simlar to Gardner’s in that assumed agricultura

markets are conpetitive as Australian agricultural production firnms are
conpetitive at different marketing |evels.

In our research, we fallowed very closely the Piggott’'s theoretical node

as well as theoretical and enpirical research of the |ast decade because
the livestock nmarketing margin nodel and the beef narket enpirical node

corresponds to Iran’'s conditions. The main target of our present research
to analyze the marketing margin of beef based on an appropriate farmto
retail nodel. In addition to estimating the marketing margin of beef, we
evaluated and analyzed effective factors on the marketing margin that
derived fromthe livestock farm processing, and retail stages. Therefore,
this research analyzed the effective factors on the farmretail marketing
mar gi n of beef.

Materi al s and Met hods

Marketing costs are an inportant factor in determining marketing margin
(the price received by the producer at the farmlevel and the price paid by
the consumer at the retail level). Agriculture researchers and economni sts
use the term “marketing margin” to summarize the aggregated costs of noving
agricultural goods forward along the successive levels of the farm to
retail marketing margin chain. For animal products, a farm to retai
nmarketing margin is the price difference between what the farnmer receives
for the Iive animal and what the consunmer pays for a finished beef product.
Marketing margin thus includes the cost of converting a live aninal to a
retail product — costs of assenbly, cutting, processing, packing,
transport, and distribution —captured in a farmto retail margin.
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oserving marketing margin over tinme provides insight into the distribution
of consuner food dollars anong the producer, processor, and retailer
Further, marketing margin indicates how the retail price responds to
changes in farmprice and consuner denand.

Over the past four decades in the world, Gardner’s (1975) nodel has been
used to indicate the price changing effect of several marketing margins. In
the last few years, Piggott, et al. (2000) presented a nodel that
appropriates market structure on marketing nargin.

In this study, we fallowed closely the Piggott nodel to assess the beef
marketing margin and determne its nmarket power in Iran

Mat hemat i cal nodel of marketing nargin

Theoretical work on processor nmargins for agriculture comodities has
centered on the work of Gardner (1975) and Hein (1980). In the last few
years, Piggott et al. (2000) assessed the agriculture commopdity marketing
margin in several market structures as market power and reviewed Gardner’s
nodel. In this study, we used Piggott’s approach for Iranian neat.

The Iranian beef production system has two stages (levels). In the second
chain, beef production is a function of live animal production. Oher input
in beef production includes narketing services. In Iran, marketing services
in beef production are done in slaughterhouses. Thereby, the marketing
services input is equal to the processing input.

Live animal production and marketing services are produced in the first
chain. These production factors have their own special markets. Al so, these
inputs are produced using other inputs. Live aninmals are produced in farm
and are a function of feed, water, |abour, capital, etc. This internediate
input (the live animal) is traded in the live animal nmarket. Marketing
services are a function of water, electricity, capital and |labour in the
sl aught erhouse, transportation, packing, etc. For these services, we have
the marketing services market and the retail nmeat narket.

To assess the beef marketing margin, first, beef production, beef denmand
live ani mal supply, and marketing services supply functions were estimated.
Then, using these functions and their relation to marketing margin, the
marketing margin nodel is presented.

Beef production function

According to the two stages of the beef production system beef production
is a function of live animal and marketing services. Followi ng |ive animal
production at the farm this good is supplied to the processing |evel
(sl aughterhouse). Here, narketing services transform the live animal to
beef. Therefore, the produced beef supplied at the retail level is a
sunmation of live animal and marketing services. Substitution capability
between live aninmal and narketing services in beef production is linmted

For reasons of wastage, non-skilled |abour etc., substitution between |ive
ani mal and marketing services is possible. Hosseini et al. (2007) eval uated
this for beef, lanb, and chicken. Accordingly, the beef production function
is a variable proportion nodel, in that proportion inputs in production are
variable, so there is substitution possibility in input.

For this study, we tested several functional forns l|ike Leontief. This

functional form has a constant return to scale assunption (Gardner 1975).
We described the production function of neat as foll ows:

X = f(a,b) (1)
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where X, a, and b are quantities of beef, live animals, and marketing
services, respectively. The quantity of live animals is their weight in the
sl aught erhouse. The quantity of marketing services is a summation of
actions that are done in the slaughterhouse. In marketing literature, the
marketing services quantity is the weight sunmation of |abour, water
electricity, and rent inputs that are used in the slaughterhouse.

In this study, according to a 70 per cent share of |abour costs in the
marketing cost of beef, we used |abour wage in the slaughterhouse as the
marketing services price and the summation of slaughtering and security
indices as marketing services quantities. From the estimated production
function (equation (1)), first, we calculated elasticity substitution
between live aninmal and narketing services (o). Secondly, the live aninal
mar gi nal product ( fa) and marketing services marginal product ( fb) wer e

used to determne the live animal and marketing services derived denmand.

Beef denand function

According to the preceding mathematical approach, retail beef productions
is a function of marketing services and live aninmal production, in that
every input has its own special market, and every good (beef, l|ive aninal
and marketing services) has autononobus and separate demand and supply.
Here, we assessed retail meat demand and described primary beef denmand as
fol | ows:

X =D(Py.N) (2)

where Xand P, are quantities of beef demanded and the retail price,

respectively. N is a determinant of nmeat demand that can shift the demand
curve up or inward. One of this study’s goals was to assess these
determ nant effects on the beef marketing nmargin. Fromestinmted demand, we

calculated price elasticity (N) and determnant elasticity (ey) to
determ ne their effects on nmarketing margin.

Li ve ani mal supply function (Cattle)

To assess the live aninmal market, we estimated prinmary supply. The first
primary supply is the live animal supply, which was estinmted as
aut ononous. W expl ained this function as foll ows:

P. = h(aw) (3)

In Equation (3), P,and a are price and supplied quantity of live animals

at the farm Wis a determnant of the live animal supply that can shift
the supply curve up or inward. From an estimated |live aninmal supply, we

calculated price elasticity (e) and determinant elasticity (g, toO
determne their effects on nmarketing margin.

Mar keting services supply function

To assess the nmarketing services market, we estimated primary supply.
Second primary supply is the marketing services supply, estimated as
aut ononous. W explained this function as foll ows:

P, =9(b,T) (4)

In Equation (4), Ppand bare price and supplied quantity of nmarketing
services at the processing level. T is a determnant of the live aninal
supply that can shift the supply curve up or inward. From an estimted
marketing services supply, we calculated price elasticity (g) and
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determinant elasticity (e) to determne their effects on the marketing
nmar gi n.

Mar keting margin

We assessed and eval uated the rel ationshi p between the nmarketing margi n and
the determinants of live animal supply, nmarketing services supply, and beef
demand. Using an estimation of equation (1), (2), (3), and (4), we
calculated the price elasticity of neat demand (#), live animal supply
(e,), marketing services supply (@g); the substitution elasticity between
live animals and marketing services (o); the determinant elasticity of
beef demand (ey), live animal supply (e,), and nmarketing services supply
(e); and finally, the live animals and nmarketing services narginal

product ( f_, f,).

Changi ng the marketing nmargin

In this section, we assessed the relationship between marketing margin and
determinants of Ilive animal supply, marketing services supply, and beef

demand. W assuned a variable proportion and a constant return to scale
conditions. In the previous section, we estimated |ive animal and marketing
supply. To conplete the live animal and marketing services narket factor,

we determned the Iive animal and marketing services derived denand. Wth a
variable proportion assunption, the derived denmand of Ilive animl and
nmarketing services supply nmaximnmzes beef production profits. Therefore,

live aninmal derived demand in a non-conpetitive market derives from

equality of the marginal factor cost ( MFC,) and the marginal revenue
( MRP,) of live animals in beef production. W explained this as foll ows:

MFCa = MRPa (5)

where MFC,and MRP.are the marginal factor cost and the marginal revenue

of the live animal supply in beef production, respectively. Simlarly, we
descri bed derived demand marketing services as foll ows:

MFCs = MRP, (6)

where MFCp, and MRP,are the marginal factor cost and the margi nal revenue
of marketing services in nmeat production, respectively. According to
econom c theory, marginal revenue of |, input is equal to mltiplying

margi nal revenue and narginal product (of jg input). W described this
condition as follows:

MFC,=MR.f (7)
MFCb:MR-fb (8)

where MFC,and MFCyare the marginal factor costs of live animal supply

and marketing services in beef production, respectively. f_ and f, are
the margi nal products of live aninmal and nmarketing services. According to
economic theory, the marginal revenue of j, product and the nmarginal

factor cost of |y, input are calculated as foll ows:

MR=p, (1+1/n) (9)
MFC; = P (1+Y/e) (10)
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where P;and Pare the price of j,product j and j,input, respectively; and

their own price elasticity of j, product demand and iy input supply,

respectively. Wth synchronization of equations (9) and (10) for Ilive
ani mal, nmarketing services, and neat, we transferred equations (7) and (8)
to (11) and (12).

Pa(1+Ye) = P, (1+Yn).f, (11)
Po(1+Ye) = Po.(1+1/7).f, (12)
where #, e, and gare their own price elasticity of neat demand, |ive
ani mal supply, and narketing services supply, respectively. P,, P, and
P, are the prices of live animal supply, narketing services, and beef,
respectively. Also, f_and f, are the marginal products of I|ive aninal

supply and marketing services in beef production. In equations (13) and
(14), we noderated equations (11) and (12).

|:>a:(1+1/1+1).|:>x.fa or  P,=p,.P.f, (13)
n €a

1 1
|:>b:(1+77/1+).|:>x.fb or  P,=p,.Py.f, (14)
&

Equations (13) and (14) are derived demand of live aninmal and narketing
services, respectively. The f, and f, parameters are indices of market
power. If the live animal and neat markets are conpetitive, price
elasticity of live animal supply (e) and beef demand (#) is infinite;
thereby, p,will be equal to one. Sinilarly, if marketing services and the
meat market are competitive, price elasticity of marketing services supply
(&) and beef demand (#) are infinite; f, will be equal to one. If any
beef, live animal, or marketing services markets are not conpetitive,
p,and p,will not equal one. Thereby, f,and S, will indicate market power.

W al so determ ned market power in the beef production industry.
After estimation of equations (1), (2), (3), and (4) and determ nation
of equations (13) and (14), we arrived at six equations with six variables

(Px, Pa» Py, X a, and b). Substitution equation (2) in equation (1) wll
be gotten equation (15) that variable Xis eliminated on it. Substitution
equation (3) in equation (13) will be gotten equation (16) that variable
P,is elimnated on it Substitution equation (4) in equation (14) wll be
gotten equation (17) that variable P,is elimnated on. Equation (15), (16)
and (17) are shown as foll ows:

D(p,,N) = f(a,b) (15)
P, f,=h(aw) (16)
P, f,=9(b,T) (17)

In equations (15), (16) and (17), we reduced six equations to three. These
three equations indicate a system of equation that shows the equilibriumin
the beef (retail), live animal (farnm), and marketing services (processing)
markets. We assessed the effect of a shift in retail meat demand on
marketing margin. Wth differentiations from equations (15), (16), and (17)
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with respect to N and witing as matrix, we arrived at the follow ng
matrix (18):

e 1 u

é.(_éiL,+__) S 1q )

g B0 e B0 EE.n YU é0u

~ a - 1 7 u ~ 7

g S - (i'*'_) 1 £Eb,N l:Izgoljl (18)
e ﬂo‘ ﬂo‘ = - e u

e 1 2 Eep Y e

e = S - g@®

@ ﬂl ﬂZ H

According to the definition of farm share and non-farm share (equations
(19) and (20)), and substituting equation (13) on equation (19) and (20),
we got the right-hand side of equation (19) and (20).

— Paa:ﬂlpraa_

a - a 19
STex px (19)

= = = 20
S P, X P, X Baxo (20)

where S, and S,are farner and non-farnmer shares, respectively. Py, P,and
P,are the price of beef, live animal supply, and narketing services,
respectively. a, b, and X are the quantity of live aninmal supply, nmarketing
services supply, and beef demand, respectively. Finally, y,and x,' are the

production elasticity of |live animal supply and narketing services.
Substituting equation (19) and (20) in matrix (20) yielded the follow ng
new matri x:

a.
ea o l:lg Ea,N

a a 1 !
X _ ( X + ) 1 l:Ié Eb,N
& Ua

o o Ua
Xa Xa - ﬂHépr’N

¢!

é 1 u
& (%-*——) ﬁ 1

o O

(21)

et} ey eny e end
I
D D> D~
[@ox Y ey eny end

Z@))

@@ D> D D> (D> D>

To solve matrix (21), we calculated the total elasticity of live anim
supply, marketing services, and total price elasticity of beef demand w th
respect to N To assess the price elasticity of Ilive aninmal supply,
marketing services supply, and beef demand with respect to N we
substituted equations (19) and (20) in matrix (21), described as foll ows:

' Production elasticity of live animl and narketing services is calculated as follows:
f ab

APa,b

wher e ‘Xab' fab' and/“Dab are the production elasticity of live animal supply and marketing

Xa,b =

services, the narginal product of live aninal supply and narketing services, and the average
product of live animal supply and marketing services, respectively.
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e Saea Sen U

el R T, U N

é Sﬂl Sﬂz %Ep’,\lg é1\U

& -+l - Sl =80 (22)
é ﬂl & ﬂlo- e : l:l "O W

& -So€ se P EVH

& - (2241 22 F

@ ﬂzo- ﬂzo- H

wher e Ep,N, Ep,N’ and Ep,N are total elasticity of beef demand, Ilive

ani mal supply, and narketing services supply, respectively. On substituting
equations (19) and (20) in matrix (21), we got the followi ng matri x:

e

B T

e A= (L +1)UeEp,Na=§03 (23)
é (2 o A a l:l AO 7

& (&, L& GEpng EVH

g §

Matrix (21) and (23) provide solutions to total elasticity for three prices
and quantities. From matrix (21) and (23), we can use N W and T
(determ nants of beef demand, live animal supply, and marketing services
supply). According to Gardner, price ratio!, farmer share? and percentage
mar gi n® el asticity are calcul ated as foll ows:

Ern=E PN Epa,N (24)
Esn=Epn- Ean- Ep v Exn (25)
Ewmn = ERN(R/(R 1)) (26)

In the above equations, Egy, ESYNand Ewunare price ratio, farmer's

share, and percentage margin elasticity with respect to N. To solve matrix
(21) and (23) with respect to NN W and T, we calculated price ratio,
farmer's share, and percentage margin elasticities, which are shown in
table (1)

Based on our study targets, we calculated the effects of N W and T
(determ nants of beef denmand, live aninmal supply, and marketing services
supply, respectively) on nmarketing nargin (price ratio (R), farner's share
(S,), and percentage nargin (%)). Mrketing nmargin was evaluated via the

p,and f,paraneters. Fromtable (1), in general, we arrived at the inpact of

N, W and T on marketing nmargin. W estimated the effect of NN, W and T on
marketing margin for beef and evaluated the narket power of these two
goods:

'R= Px/Pa
?Sa= Paa/PxX
*%M =(( Px- Pa) 100)/Pa=(( Px/Pa)- 1) 100
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Table 1: Marketing margin elasticity with respect to N, T, Wt

El asticity

Increasing 1
per cent in T

Increasing 1
per cent in W

Increasing 1
per cent in N

Price Ratio (R

pieren S (ea-n)/D

freweaSp(n - &)/D

Py Solea- &)/D

Farner's Share

( S.) BreresS(ea-n(@)/D | BreweaS(n - e)lo-D/D | pyyS(ea- &)lo-1)/D
Vo oim Coan Err R/(R- 1) Erw R/(R- D) ErvR/(R- D)
e (1 +0)/(e, + o) %~ 71(So/B,) +Sa0/Sa(@at0) S/ et (Sy/Beata/enta

Reference: Piggott, et al. (2000)

*D=-n(f,Sveatf,Saem) + frf et (B Sveat B, Saen)

Dat a

W used nonthly data for
processi ng,

and farm

the period of
i ncl ude beef, lanb, cow, sheep,

1997- 2005.

Al prices (retail,
chi cken, sl aughter

| anb, slaughter beef, and feed were obtained from (lranian Agriculture

M nistry).
used a nonthly average of prices.
beef and
electricity costs,
i ndex of

| amb

Because Iranian Agriculture Mnistry data is reported daily, we
The Iranian Agriculture Mnistry provided

gquantities, both farm and retail. Labour wages, water and

househol d expenditures (incone),

neat were provided by the Iranian Central
and farmwere defl ated by CPI

Resul t s?

Equati ons 28,
nmulti-collinearity relation,

used the variance deconposition test,

respectively. W used the t

det erm nati on.
estimated equations are presented in fallows.

First,
nodel s,

Index Criteria),

Al so, we use

we estimate production
specifically the Leontief and CES nodels,
SIC (Schwarz Index Criteria and JB (Jarque-Bera) indices,

het r oskedasticity,

and PPl, respectively.

unit root test for

function of beef.

and the narketing cost
Bank. Prices in retail

29, 30, 31 were estimated by Shazam software. To determ ne
and autocorrelation, we
Breush- Pagan test, and Durbi n-Wat son,
test for the significance level of variable
stationery test2 The

On conparing several
and using AlC (Akaike

the translog production function was selected as the best nodel (equation
(27)). We described it as follows:

Log(X) = Log(A) + o, Log(a) + 5, Log(b) + 0.5052(Log(a))2
+0.53,(Log(h))” + , Log(a)Log(b)

where X,
farm and
According to the constant

a, and b are beef production in retail,
marketing services in processing, respectively.
return to scale (Gardner

suppl i ed

equation (27) to equation (28) as follows:

Log(X/a)=Log(A) + p,Log(b/a) +0.54,(Log(b/ a))’

1

Xin Xian (2006),

In several

(27)

supplied live animals in

1975), we transforned

(28)

research like Gardner (1975) and Piggott et al (2000),
equations 28, 29, 30 and 31 were estimated sinultaneously. But according to

we can estimate these equations in single equation nethod.

Al so, we estinmate equations 28, 29, 30 and 31 as single equation.
2 Result of Unit Root test of
that residuals are stationary.

r esi dual

of equations 28, 29, 30, 31 reveal
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Hosseini, et al (2007) denonstrated the constant return to scale in beef
production. Wth a substitution relation between the live aninmal supply
(farm input) and marketing services (non-farm input) in beef production
(final output), the translog production function will be valid. Hosseini,
et al. (2007) evaluated this assunption, and their results reveal ed that,
in beef production, farmand non-farminputs are valid.

Table (2) reveals the results of estimating equation (28) and shows a
substitution possibility between farm and non-farm inputs in beef
production. These results are confirned by the results of Hosseini, et al.
(2007). By estimating this production function, we can calculate the
elasticity of substitution.

Tabl e 2: Estimation of Equation (28)

Coefficients Rz
Goods DW o
Const ant By B —2
11. 732*** -1.5629*** 0.0888*** 0.99
Beef (0. 0086) (0. 0358) (0.0012) 0.98 1.84 0.59
Source: Results of running enpirical npdels

*rxo o okx % =Gignificant in 1% 5% and 10
Numbers in Parentheses are Standard Errors.

For the next stage, we evaluated retail neat demand, using the enpirical
nodel for meat denmand as fol |l ows:

X= A PxﬂNnN (29)

where Xand Px are quantities demand and price of beef. N is a
determ nant that can shift the neat demand curve. N includes the |lanb and
chicken price, disposable household incone, and seasonal and trend factors

for beef demand.. Also, nand g are price and determinant elasticities of
demand.

The log-log formEstimation of equation (29) for beef is presented in table
(3). Multipliers showed in table (3) indicated the elasticity of variables.
Results show the negative relation between price and denmanded quantities
for beef. W also observed a positive relation between per capita
di sposi ble incone and chicken and |lanb prices (as substitution goods).
Seasonal inpacts on beef demanded quantities reveal ed a decreased demand in
the spring and sumer. In March and April, which is Nourooz or New Year in
Iran, the demand for beef is decreased because of its increased price.
Next, we estimated the live animal supply at the farmlevel as foll ows:

a= A P.SWes (30)

where a and P,are quantities supplied and the price of the live aninal,
and W is a determinant that can shift the live animl supply curve. W
i ncl udes | abor wage, capital, feed prices, and seasonal factors for beef.
Also, eand g,are own price and determ nant elasticity of supply. The | og-
log formestimation of equation (30) for beef is presented in table (4).
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Results in table (4) show a positive relation between price and quantities
supply for beef in farmlevel. W also observed a negative relation |abor
wage, capital, feed prices. At the farmlevel (beef), an inmportant input in
live animal production is feed, as it is the biggest expenditure in beef
production. For this study, we used the average weight of several feeds
with the percentage of nutrition expenditure weight. Note that capital
price is average weight of interest rate of long run and short run deposit
in Iranian governnental bank. Table (4) also shows the negative effect of
spring and autumm on the cow supply (live animal). Finally, we estimated
nmarketing services supply at the processing level as foll ows:

b=ApPSTE (31)

where b and P, are quantities supplied and price of narketing services,

and T is determinants that can shift the marketing services supply curve.
T includes the cow slaughterhouse price, capital price, water and
electricity prices, and seasonal and trend factors for beef. gand g

represent the own price and determnant elasticity of marketing services
supply. The log-log formestimation of equation (31) for beef is presented
in table (5).

Results revealed the positive relation between price and quantities
marketing services supply for beef and lanmb. W also observed a negative
relation between water and electricity prices on the price of narketing
services. The price of the beef at the slaughterhouse has a positive and
insignificant inpact on its nmarketing services price. W also observed a
negative inpact of capital price on supplied marketing services for beef.
Seasonal factors like spring, summer and autumm for beef have a positive
inmpact on the price of marketing services at the processing |evel.
According to the log-log form estimation of equation (31), nmultipliers
showed in table (5) indicated the elasticity of variables.

Based on equations (13) and (14), we evaluated the market power of beef.
Under the assunption that firnms are price takers in both input and out put
markets and are equal to one, the elasticity of retail demand and i nput
supply are viewed as infinite. W concluded that both will range between 0O
and 1 (Piggott, et al. 2000), with zero as perfect nonopoly and one as

perfect conpetitive. Quantities of f, andf,, according to equations (24)-

(32) and its estimations, are presented in table (6). Results show that
there are market power from farm to retail and farm slaughterhouse to
retail for beef processing.

Finally, according to an estimation of equations (29)-(31) for beef, we
estimated the marketing margin elasticity (price ratio, farmer's share, and
percentage nmargin) with respect to determnants of neat demand (N), live
ani mal supply (W, and narketing services supply (T). Atable (7) shows the
marketing margin elasticity for beef, respectively.
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Tabl e 3: Estimation of Meat Denand nodel for beef (equation 29)
) I ndependent Vari abl es
R Dummy Vari abl e Dummy Dummy Dunmy . .
DW . . . Good
= Const ant of March and Variable | Variable Vari abl e Per Capita | Chicken Lanb Beet ods
R . . I nconme Price Price Price
Apri | of Autumm | of Sunmer of Spring
178 0. 56 2.13 -0.06** 0.003 -0. 05* -0. 13%** 0.10 0.27** 0. 71x** | -1.24*%** Beef
) 0. 52 (1.91) (0.02) (0.03) (0.03) (0.04) (0.14) (0.08) (0.35) (0.33)
Source: Results of running enpirical nodels
x kK ** *=Gignificant in 1% 5% and 10%
Nunbers in Parentheses are Standard Errors.
Tabl e 4: Estimation of Live Aninmal Supply nodel for beef (equation 30)
) I ndependent Vari abl es
R
Dw _ Dunmy Dunmy Dunmy ) Live Goods
2
R Const ant Vari abl e of Vari abl e of Vari abl e of Cap! tal Fe_ed Labor Ani mal
. Price Price wage .
Aut um Sunmer Spring price
1. 98 0.77 -2.60%** -0.008 0. 007 -0.08* -0.04 -0. 21~ -0. 11~ 0. 23*** Beef
’ 0.75 (0.61) (0.02) (0.02) (0.02) (0.03) (0.09) (0.06) (0.06)
Source: Results of running enpirical nodels
¥rxookx *=Significant in 1% 5% and 10%
Nunbers in Parentheses are Standard Errors.
Table 5: Estimation of Marketing Services Supply nodel for beef and |lanb (equation 31)
I ndependent Vari abl es
R’ Dummy Dummy Dummy ) Price of ) Price of
bW ﬁz const ant Vari abl e Vari abl e of Vari abl e of Pc;'l clet acif Water and SlTrallucehtOefr th)eueJe Mar ket i ng Goods
of Autumm Sunmer Spring p El ectricity ( 9 ) Servi ces
1 97 0.99 0. 009** 0. 001 0. 003 0. 006*** -0.06 -0.002** 0. 56*** 0. 11x** Beef
) 0. 98 (0.004) (0.001) (0.02) (0.002) (0.12) (0.0007) (0.14) (0.04)
Source: Results of running enpirical nodels

* ok Kk * %

, *=Si gni ficant

in 1%

5%

and 10%

Nunbers in Parentheses are Standard Errors.
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Di scussi on

According to table (6), we can observe narket power or, in other
words, market interference in the beef market process from farm to
retail and farm to slaughterhouse. Existence of nore than 24760

retailer (IVO 2005) and nore than 18860 farner(lSC, 2005) reject the
market power in beef market. But from 477 sl aughterhouses, 441
sl aught er houses are under control of government-that is, about 92 per
cent of Iranian slaughterhouses are governnental sl aughterhouse—(IAM
2005). As a result, existence of market power in beef and | anb market
i s reasonabl e.

In this study, we evaluated the determinant effect of neat demand,
live ani mal supply, and marketing services supply on marketing nargin
(price ratio, farner share, and percentage nmargin). According to
table (7), determinants of retail beef denmand are disposable per
capita incone, the price of lanb and chicken and seasonal factors.
Determ nants of cow supply at the farmlevel are |abor wage, capital
and feed price, and seasonal factors. Determ nants of marketing
services supply for beef at the processing |level are the price of the
cow in slaughterhouse; prices of capital, water and electricity; and
seasonal factors. Table (7) shows that, for exanple, ten per cent
increase in the lanb price (as a good substitution for beef) wll
increase the beef price ratio (marketing margin) by 0.35 per cent,
while ten per cent decrease in the feed price on the farm wll
increase the beef price ratio (marketing margin) by 0.35 per cent.
This applies to other determ nants and i ndexes of marketing margin.

In general, the result of table (7) shows the exogenous effect of
several marketing levels’ supply and denmand on narketing margin.
Det ermi nants or exogenous factors indicate that other narkets such as
capital, feed, and water can affect the beef market. Thereby, with
noderation and maintaining the related beef and |anb markets, we can
control and noderate the price of beef.

Tabl e 6: Lanb and Beef Market Power Deternination
(equations 14 and 15)

Sl aught erhouse to retail Farmto retai
1 1 Goods
Bt 1 Pt1
0.17 0. 33 Beef

Source: Results of running enpirical npdels
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Tabl e 7: Beef Marketing Margin Elasticity
1% change in
(T) (W) (N)
Mar keting Margin
Ts T T. W; W, W, N3 N> N1 Hlasticity
Price of Beef Price of Price of Price of Labor Feed Per Capita ) Chi cken
: Wat er and . . Lanb Price ;
(Sl aught er house) Capi t al S Capi t al wage Price I ncome Price
El ectricity
0. 099 -0.012 -0.0004 0.013 0. 451 0. 037 0.013 0. 092 0. 035 (R Price Ratio
-0.041 0. 005 0. 0002 0. 006- -0.030 -0.015 -0.005 -0.038 -0.014 (S,) Farnmer Share
0. 483 0. 059 -0.002 0. 065 2.19 0.179 0. 062 0. 446 0. 169 (M Percent age Margin
-0.79 0.90 0.84 Price Transmi ssion
Source: Results of running enpirical nodels
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