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ABSTRACT

This study is an attempt to estimate the price and income elasticities of
demand for red meat in Iran to help in policy making concerning this commodity.
Time series data and log linear partial adjustment regression model, is used to
estimate the elasticities. The results show that the long-run price and income
elasticities of demand for red meat in Iran are -0.60 and 0.51, respectively. The
estimated price elasticity of -0.60 is comparable to the results of the other similar
studies carried out on the demand for meat for Greece and Middle East. However,
the estimated income elasticity of 051 is lower than the similar estimations made

by the above-mentioned studies, which were generally close to or larger than one.
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INTRODUCTION

Real wholesale price index for red meat (sheep, goat, beef, buffalo
and camel) has considerably risen in Iran since 1972. Fig. | shows the real
price indices for red meat, dairy products, rice, bread and chicken meat in
Iran from 1959 1o 1986. Thesc are possible competitive commodities for
which data are available.

The rapid price risc for red meat has been duc to the widening gap
between its supply and demand in spite of considerable increase in the
import of this commodity. The import of red meat has risen from 125 tons
in 1959 to 178145 tons in 1986. Thesec quantitics constitute 0.05% and
23.05% of red meat consumptions of the country in these two periods
respectively. Fig. 2 shows annual production, import, and consumption
quantities of red meat in Iran from 1959 1o 1989. It should be noted that

the red meat annual production quantities are calculated as

ne
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Fig. 2. Production, import and consumption of red meat in Iran, 1959-1986.

ng




the differencc between quantities of consumption and imports. The annual
consumptions are calculated from annual per capita consumption and population
figures. Red meat production in Iran is from two main sources of tribes and farms.
Data for the red meat produced by the tribes were not available for the years
under study. As Fig. 2 shows aggregate consumption, except for a few years, has
been constantly increasing in the 28 year period under study. Per capita
consumption, however, has had less upward move than aggregate consumption,
despite the considerable increase in real per capita income (Fig. 3). For example
until 1970 the per capita consumption for red meat has been less than 12 kg per
year and within 1972 to 1986 it has been fluctuating between 149 to 21.72 kg.
Therefore, the rapid increase in the aggregate consumption for red meat has been
largely due 1o the high population growth of more than 3% in this period.

Aside from. demographic factors which are not considered in this paper, the
extent of the impacts of changes in price and income are important in forecasting
the demand for red meat in Iran. Many studics have been carried out on the
demand for food including meat and especially red meat. For example, Mergos and
Donatos (11) estimated the price and income elasticities for various food
commodities for Greece. Kneebone (8) carried out a study on the demand for meat
for the Middle East. Although Knechone's primary intention has been to analyse the
demand for mecat on the country basis, due to insufficient data he could not
consider each country separately. This study, however, analyzes the demand for red
meat in Iran using the data on the country level. The price and income elasticities

of demand for red meat are estimated.

METHODOLOGY AND DATA

Log version of the Meslovian partial adjustrment imodel on the basis of the
squaiion (1) below (3, pp. 527-529, 4, pp. 223-224, i2, 13) is employed to estimate
the coefficients of the variables affecting the per capita consumption of red meat,
the dependent variable. Independent variables include real price index of red meat,

real per capita income, and real price indices of competing commodities including
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chicken, dairy products, bread and rice. Other competing commodities such as fish

are not included due to lack of data. Dummy variable for two periods of time were

also included in the model. First, for the years 1973 to 1978, the years of high oil

revenue and inflation. Second, for the years 1979 to 1986, the years of revolution

and war, In neither cases, the estimated coefficient for the dummy variable was

significant,
1 Y,=

Where:

bBlyb2p bip bip. b5 o b6 Lut
by Poy” 172 Py Py ™ Py Py e

Expected per capita consumption for red meat in kg in year t.
Wholesale price index of red meat deflated by commodity
wholesale price index in year t, using 1974 as the base year.
Per capita income in 1000 Rls. (official exchange rate:

79 Ris. =1 US dollar in 1986).

Wholesale price index for chicken deflated by commodity
wholesale price index in year t.

Wholesale price index for dairy products deflated by commodity
wholesale price index in year 1.

Retail price index for bread (all kinds of bread) deflated by
commodity wholesale price index in year 1.

Wholesale price index for rice deflated by commodity wholesale
price index in year t.

Disturbance term for year t.

Intercept

by ... bs =Estimated partial regression coefficients.

Note that one of the advantages of the multiplicative function is that the

¥
exponents of the variables give direct estimates of elasticities (3, p 145). For

statistical estimation equation (1) is expressed in log form as:

(2 Y\ =1Inb, +b; In Py, +by In, +bs In Py + by In Py, + bs In pa, +bg In

Py + U,

121



Since the expected per capita consumption for red meat is not directly

observable, let us assume the red meat consumption adjustment hypothesis; namely:

Ye YO N
@ _--:(m) 0551
Yt-l Yt—l

where Y, and Y,., are the actual per capita consumption of red meat in year t and
t-1 respectively and & is the elasticity or the coefficient of adjustment (9, 10, 13).
Equation (3) states that a constant percentage of discrepancy between the actual and
the expected per capita consumption for red meat is climinated within a single
period (year). In log form, equation (3) is expressed as:

4 mY,-lnY._,=8(nY" -InY.)

Substituting in in Y, from equation (2) into equation (4) and rearranging, we
obtain: -

(5) InY,= 5Inby+8b, InPy +8byInl +8bslnPy +5byinPy+5bsin

Pt + (1-8) In Y, + 8§ U,

which may be called the shori-run demand function for red meat. To get back to
long-run demand function (equation 2) all that needs to be done is to divide the
short-run demand function through by 8 and drop Y. term. In short, the short-rea
elasticities are the estimated coefficients of the variables in cquation (5), that is,
§b,i=1 .. 6. And the long-run from equation (2), that is b; calculated by
dividing & b; by &.

The almost ideal demand system (AIDS) has been frequently used in 1980's for
demand estimations (1, 11); however, due to the lack of data, this model is not used
in this study. The results, however, are compared with coefficients estimated by
AIDS in studies including Kneebone (8). The regressions are compared on the basis
of R? (coefficients of multiple determination), F-ratios and the Durbin-Waison
statistics. The regressions are also compared on the basis of the theoretically
expected signs and the significance level of the estimated partial regression

coefficients.
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Complete adjustment regression log model (equation 6), ignoring lagged
dependent variable in the right hand side of the equation, is used as well:

(6) InY,=1Inb, +b InPy,+byInl +b;ln Py +bylnPy+bsln Py + b In
Pa *+ Uy

in which it is assumed that 8, the coefficient of adjustment, equals 1. That is, the

actual per capita consumption for red meat equals its expected values. However,

since the results on the basis of this model showed positive autocorrelation, they are

not used for discussion. These results are shown in Table 1 only for the purpose of

comparison,

The data used for this study include the available time series data from 1959
to 1986 for yearly values of the variables used in this model. The data employed
include other variables such as the import quantities of red meat and population as
well. Sources of data include annual reports, and other Farsi publications and some
unpublished reports from Plan and Budget Organization, Islamic Republic of Iran.

The data comprised reports of Central Bank of Iran as well.
RESULTS AND DISCUSSION

The estimated elasticities of demand for red meat with respect to different
variables are shown in Tables 1 and 2 where equations (6) and (5) are employed,
respectively. Underlining that, in equation (5) lagged dependent variable is used as
one of the explanatory variables, while in equation (6) the lagged dependent
variable is ignored in the right hand side of the equation. On the basis of
Durbin-Watson test, the estimated regressions in which equation (6) is used and are
shown in Table 1 show serial correlation. Hence, they are not considered for
discussion. They are illustrated only to be compared with the results of the partial
adjustment regressions in Table 2. The regressions of Table 2 in which equation (5)
is used are estimated to correct the autocorrelation. On the basis of Duribn-Watson
test, the results show that when the partial adjustment model is used the null
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Table 1. Estimated elasticitics of demand, b;, using equation (6) --
the dependent variable is per capita consumption of red
meat in Iran in kg per year. 1960-61 to 1985-86.
Explanatory Regression number
variables 1 2 3 4 5 6
Pot -0.0190  -0.2928  0.0379  -0.0549 -0.4530° -0.4739
(0.23)* (1.78) (0.30) (0.46) (2.58) (2.19)
I, 0.4210™  0.4431™ 04150  0.42217  0.4738"  0.4694
(11.06)  (11.73)  (10.41)  (10.88) (1211  (11.18)
P -0.4112 -0.4957
(1.94) (1.77)
Py, -0.1629 -0.2924
(0.59) (0.90)
P -0.0674 0.0577
(0.41) (0.30)
Py 0.6136"  0.4154
(2.72) (1.62)
R? 0.88 0.90 0.89 0.89 0.91 0.93
R¥(adjusted) 0.88 0.89 0.87 0.87 0.90 0.90
F-ratio  97.20" 73207 63297 62727 8387 43207
n;,n, 2.25 3.24 3.24 3.24 3.24 6.21
D-W 0.85 1.02 0.91 0.86 1.20 1.51
k.n 2.28 3.28 3.28 3.28 3.28 6.28
SEE 0.03811 0.03618 0.03862 0.03876  0.03402  0.03373
Intercept  0.4399°  0.3998"  0.4492°  0.4408"  0.3441"  0.3428"
(7.07 (6.36) (6.89) (6.93) (5.21) (4.74)

sk
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Significant at 5% level.
Significant at 1% level.

Figures in parentheses are t-ratios. The signs are the same as their

corresponding estimated coefficients.



Table 2. Estimated elasticities of demand, b;, using equation (5) —-
the dependent variable is per capita consumption of red
meal in Iran in kg per year. 1960-61 to 1985-86.
Explanatory Regression number
variables* 1 2 3 4 5 6
P, -0.0810 -0.3765"  0.1605 -0.1354  -0.3814" -0.5803"
(1.10)* (2,65 (1.26)  (1.200  (2.32) (2.87
I; 0.2649™  0.2810™  0.2534™ 0.2622"™ 03286 0.3321™
(4.53) (5.22) (4.16) (4.41) (5.18) (5.30)
Py -0.4704° -0.4610
(2.37) (1.69)
Py, 0.2015 0.0423
0.77) (0.13)
Py, -0.0941 0.0850
(0.64) (0.50)
P4 0.4354 0.3517
(2.02) (1.55)
Y. 0.4351™  0.4419"  0.4864™  0.4443" 03592  0.3829"
(3.28) (3.640) (3.25) (3.28) (2.76) (2.70)
R? - 092 0.94 0.92 0.92 0.93 0.94
R?*(adjusted) 0.91 0.92 0.91 0.91 0.92 0.92
F-ratio  86.98"  79.71™  64.24"  63.66° 74977  46.12"
ng,n; 3.23 422 422 4.22 422 7.19
D-W 1.68 2.14 1.73 1.69 1.90 2.32
k,n 3.27 427 4.27 4.27 427 7.27
SEE 0.03260 0.02976  0.03289  0.03302 0.03062 0.02971
Intercept  0.2083°  0.1689° 0.1707 0.2066"  0.1829" 0.1428
(2.38) (2.07) (1.69) (2.33) (2.19) (1.45)

Aok

o =

Significant at 5% level.
Significant at 1% level.
Y is per capita consumption of red meat in year t-1.

Figures in parentheses are t-ratios. The signs arc the same as their
corresponding estimated coefficients.
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hypothesis of no- positive autocorrelation is not rejected. Therefore, the
estimated cocfficients of these regressions, in Table 2, are considered for
discussion.

It should be noted that generally, Durbin-h test could be used for
testing null hypothesis of no positive autocorrelation for the regressions
which use lagged dependent variable as one of the explanatory variables
(4, pp.311-313), however, Fomby et al. (2, p. 254) on the basis of Kenkel
(5, 6, 7) and Park (14, 15) state that "Though in large sample the Durbin-h
test is clearly superior to the Durbin-Watson bounds test, the relative
peroformance of these two tests in small samples is inconclusive at this
stage".

The following points are observed with regard to regressions in
Table 2..All the estimated regressions in Table 2 have high R? and with
F-ratios significant at 1% level. The estimated coefficients of the lagged
dependent variables, Y, ;, are all significant at either 1 or 5% level. The
estimated eclasticities for per capita income variables, It, are all significant
at 1% level and have the expected sign. The estimated elasticities for own
price, P, are all with expected sign but significant only in regessions 2, 5
and 6. Among these three, regressions 2 and 6 are not considered because
the sign for the estimated coefficients of chicken meat, P, is unexpectedly
negative. Negative sign for chicken could be due to multicollinearity
between red meat and chicken meat prices. Cross elasticities of red meat
with rice, P4, in regression 5 of Table 2 is interesting. The estimated
short-run cross elasticity is 0.4354 with the right sign and significant at
10% level. It is not surprising to obtain the result that rice is being a
substitute for red meat in Iranian food ration. Regression 5, therefore,
could be the best regression of Table 2 in the sense that it has significant
estimated coefficients with right signs.

Considering regression 5 in Table 2, the short-run clasticitics of

demand for own real price index and real per capita income are -0.38 and
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0.33, respectively. That is, in the short-run, the per capita consumption of
red meat will change by 0.38% and in the opposite direction if the deflated
price index of red meat changes by 1% and the per capita consumption of
red meat will change by 0.33% and in the same direction if the real per
capita income changes by 1%. The figures -0.38 and 0.33 are in fact
& b, and 8 by of equation {5), respectively. The estimated coefficient of
Y,; in regression 5 in Table 2, 1-8, is 0.3592. Therefore, &, the coefficient
of adjustment equals 0.6408. The long-run elasticities for own real price
index and real per capita income, are calculated as short-run elasticities
divided by & and are -0.60 and 0.51, respectively.

Mergons and Donatos (11) in their studies on the demand for food in
Greece came up with estimated price clasticities of -0.43 for meat when
AIDS model w-as used and -0.99 and -0.18 when the other two medels were
used. Their estimated income elasticities were 1.42, 1.11 and 0.95,
respectively, depending on whether AIDS or the other two models were
used. Knechbone (8) in the study on the demand for meat in the Middle- East
came up with estimated long-run price elasticities of -0.49 for sheep meat
and -0.37 for beef and long-run income elasticity of 1.14. For the
difference between the results of this study, -0.60 and 0.51 for long-run
price and income eclasticities, respectively, and other studies especially for
the income elasticity differcnce, at least two factors are effective. First,
the difference between socio-cconomic structure of the country or group of
countries used in the study and, second, the types of the variable

specifications used in the estimating models.
CONCLUSIONS

The results of this study show that the short-run elasticities of demand
for red meat for own recal price index and real per capita income in Iran

are -0.38 and 0.33, respectively and the corresponding long-run figures are
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-0.60 and 0.51. Price variables used arc the real price indices, income
variable is the real per capita income, and per capita consumption is in
kg per year.

The wvalues of the estimated short-run and long-run price clasticities
show that increase in the real price index of red meat has impeding effect
on its consumption. Possible diminish in the relative price of red meat
requires an increase in quantity of supply which might be done ecither
through expanding domestic production or increase in quantity of import.

Considering the positive income clasticitics of demand and that the
country is in a post war reconstruction stage, il the overall economic
situation improves and the current negative real per capita income growth
rate, (Fig. 3) turns 1o positive or at least to zero, a considerable rise in the
quamity’nf demand for red meat will prevail, especially if the population
growth persists to stay at the high existing rate. In the last few years of
1984 1o 1986 the negative growth in real per capita income has helped very

much in the downward trend of aggregate consumption shown in Fig. 2.
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