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ABSTRACT

A Linear Approximated Almost Ideal Demand System (LA/AIDS),used to
estimate the demand relationship for major food groups (cereals, beans ,meats \fish,
egg, milk, oil and sugar) in desert governorates in Egypt from 1990 — 2010. Own-
price, cross-price and expenditure elasticities were estimated . The results of the
analysis offood expenditure elasticities of demand for different food groups showed
that expenditure elasticities for all food groups were positive and less than one except
for meats and milk groups which imply that it is a luxury good rather than other
necessary good in the system. The results showed that the Marshallian own-price
elasticities was the highestfor meat group ,then sugar group, followed by oil, cereals
, beans respectivelythen fish and milk ,and finally egg group . On the other hand, the
cross-price elasticities of oil showed acomplementaryrelationship with the other food
groups. There is a high substitutive relationship between beans and meats group,
and between meats and fish groups. Compensated own-price elasticity estimates
show similar trends but smaller values than uncompensated ones, which is
theoretically consistent.

INTRODUCTION

Consumption expenditure and its distribution found an international
echo inthe issue of an international World Bank in 2005 in his report on the
world  dewelopment, considering that consumer expenditure per
capita reflects the state of well-being in dewveloping countries,
while income reflects the state of well-being in developed countries.

Consumption is considered an essential component in the national
income on one hand and a component of final demand on the other hand
. The study of the consumption pattern of the members of the community is
considered important task of gowvernments, whether communist or capitalist
in making decisions on export and import prices and
inventory ,.... ............. etc

The economic studies of the relationship between consumer
spending for different commodities varied according many variables like
income (Engel curve) -the commodity s quality ( luxury - essential - normal)
and region of residence (rural — urban  regions,developing-developed
countries, and lower-middle- upper —frontier governorates)

In reviewing studies of consumption expenditure in Egypt ,it is found
that most studies analyzed the demand system for food groups by using data
in all Egyptian regions(34 regions) at one surey Yyear as observations to
estimate the whole demand in Egypt (e.0. El-
Eraky,1991,Dawoud,2005,Fayyad,et al., 1995),without any differentiation
between regions but Fabiosa et al. (2008)estimated the demand system for
all governorates separating observations into urban and rural .Also there are
some studies estimated the demand system for one commodity (e.g. El-Seify,
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et al.,2010) or some similar commodities(Albghdady, et al., 2010) using time
series data.

This study tried to benefit from the previous studies to focus only on
desert (frontier) gowvernorates by using Linear Approximated Almost Ideal
Demand System (LA/AIDS) methodology to estimate the demand for major
food groups .

Data

This study is mainly based on cross section data of the Egyptian
Household Income, Expenditure, and Consumption Surey(HIECS), which
was conducted by the Central Agency for Public Mobilization and Statistics
(CAPMAS) in years 1990/1991,1995/1996,1999/2000,2004/2005,2009/2010
for Frontier governorates (they defined as regions located on the eastern and
western boundaries of Egypt and they include Red Sea, New Valley,
Matrouh, North Sinai, and South Sinai),note that the study dropped South
Sinai because of lack data , and the study used desert governorates and
frontier governorates synonymously. The study concentrates on eight food
commodity groups, which include: cereals, beans, meats, fish, eggs, milk
products, oils & fats, and sugar products . It is also based on annual data of
the consumer price commodities issued by CAPMAS.

Food Consumption and Expenditure Patterns in Frontier Governorates
Cereals Group:

Fig(1) shows that the annual per capita consumption of cereals
increased from 203.04 kg in 1990 to 325 kg in 1995for urban and from 283 kg
to 317.9 kg for rural, with an increase around 60%,12% for urban and rural
respectively. There was a noticeable decrease between years 2005 and 2010
from 241.5 tol31.2 kg/capita/year for urban and from 162.7 to 72.7
kg/capita/year for rural, with a decrease around 45.7%,55.3%for urban and
rural respectively. Table (1,2 )show that the expenditure shares for cereals in
urban and rural during the period (1990-2010)was 25%, 23% respectively
.And North Sinai was the highest expenditure share with 29%,28% for both
urban and rural respectively.

Beans Group:

Fig.(2) shows that the annual per capita consumption of beans
increased from 12.8 kg in 1990 to 23 kg in 1995for urban and from 23.8 kg to
26.6 kg for rural, with an increase around 79.7%,11.8% for urban and rural
respectively. There was a noticeable decrease between years 2005 and 2010
from 9.6 kg to 7.9kg/capita/year for urban and from 11 to 8.5 kg/capita/year
for rural, with a decrease around 18%,23%for urban and rural respectively.
Table (1,2 )show that the expenditure shares for beans in urban and rural
during the period (1990-2010)was 5%, 6% respectively .And North Sinai and
Matrouh were the lowest expenditure share with 4% for urban, and Red Sea
and North Sinai were the lowest expenditure share with 6% for rural.
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Fig(2) Per Capita Beans Consumption KglYe
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Meats Group:

Fig (3) shows that the Consumption of meats in urban frontier
gowernorates decreased with some fluctuations from 32.3 kg/capita/year in
1990 t026.6 kg/capita/year in 1995,with a decrease rate amounted about
18%,and from 31.1 kg in 2005 to20.2 kg in 2010 ,with a decrease rate
amounted about 35%.Inversely,the consumption of meats in rural frontier
gowernorates increased with some fluctuations from 21.7kg/capita/year in
1990 to 28.4 kg/capita/year in 1995,with an increase rate amounted about
31%,and from22.9 kg/capita/year in 2000 to 23.9 kg/capita/year in 2005 ,with
an increase rate amounted about 4%.finally decreased in 2010 to 16.5
kg/capita/year. Table (1,2 )show that the expenditure shares for meats group
was the highest between all groups, it was 32%, 37% for urban and rural
respectively .And New Valley was the highest expenditure share for urban
with 34%,while Matrouh was the highest expenditure share for rural with
42.3%.

Fish group:

Fig(4)shows that the consumption per capita of fish increased from
5.3 kg in 1990 to 5.5kg in 1995 for urban and from 1.04kg to 3.1 kg for rural,
with an increase around 3.8%,198%for urban and rural respectively.
Inversely, there was a noticeable decrease in years 2000, 2005 and2010
from 7.6 kg to7 kg to5.5 kg ,with a decrease amounted about 8%,21%
respectively. Also, there was a decrease between years 2005, 2010 for rural
frontier governorates from 5.8 kg to4.6 kg, with a decrease rate amounted
about 20.7%. Table (1,2 )show that the expenditure shares for fish group was
8%, 7% for urban and rural respectively .And Red Sea was the highest
expenditure share with 13% for urban, while North Sinai was the highest
expenditure share with10% rural .
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Egg group:

Fig(5) shows that the per consumption of egg increased between
1990 ,1995 from 3.8 to 9 kg for urban and from 1.6 to 8.7 kg for rural.
Inversely, the consumption of egg decreased between years2005,2010 from
4.3 to 2.7 kg,4.7 to 3.2 kg for urban and rural frontier gowernorates
respectively. Table (1,2 )show that the expenditure shares for egg group was
the lowest between all groups, it was 4% for both urban and rural .And New
Valley was the highest expenditure share with 5% for both urban and rural .
Milk group:

Fig(6)shows that the per capita milk consumption increased between
1990 to 1995 from 44.8kg t090.1 kg for urban and from 22.1 kg to 68.2 kg for
rural, this mean it increased above 100% for urban and 200% for rural.
Inversely it decreased sharply in 2000 ,2005 and 2010 reached about
4.9kg,4 kg for rural and urban respectively. Table (1,2 )show that the
expenditure shares for milk group was 11%, 9% for urban and rural
respectively .And Matrouh was the highest expenditure share with 13% for
urban and Red Sea was the highest expenditure for rural with 12% .
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Oil group:

Fig(7) shows that the per capita oil consumption increased between
1990 to 1995 from 33.5 kg to 44.2 kg for urban and from 26.4 to 36.7 kg for
rural . There was a considerable decrease between years 2000and 2005
from 49 kg toll kg for urban and from 32.8 to 10.7 for rural, with a decrease
rate amounted about 77.6%,67.4%for urban and rural respectively. Also,
there was a decrease between years 2005, 2010 for both rural and urban
from 11 to 8.7kg, and from 10.7 kg to 8.6 kg respectively, with a
decrease rate amounted about 21%,20% for urban and rural
respectively. Table(1,2)show that the expenditure shares for oils group was
8% for both urban and rural .And Matrouh was the highest expenditure share
with 9% for urban but the lowest for rural with 7% .

Table (1): Average Annual per Capita Expenditure on Different Food
Groups in Urban Frontier Governorates in (1990-2010)

Food Red Sea |New Valley| Matrouh North Sinai Average
group | Value | % |[Value| % | Value | % |[Value | % Value %
Cereald159.236 20 [211.23] 27 | 229.57 | 25 [188.42| 29 197.11 25
Beans | 4588 | 6 |43.15| 6 | 3448 | 4 |26.63| 4 37.53 5
Meats |229.22| 29 |270.19| 34 | 304.39 | 33 [195.46( 30 249.82 32
Fish |105.65| 13 |34.89 58.15 [ 6 [64.52| 10 65.8 8
Egg 2809 4 [36.99 2256 | 2 [2557] 4 28.30 4
Milk 9391 | 12 |71.89 120.4 | 13 |67.68 | 10 88.47 11
Oils 69.67 | 8 |65.74 7811 | 9 [4931] 7 65.71 8
Sugar | 63.26 | 8 |57.46 7228 | 8 [40.2 6 58.3 7
Total [794.92| 100 [791.54|100| 919.94 |100 57.79| 100 | 791.04 | 100
Source :HIECS

O | oo ©of uf &~

Sugar group:

Fig(8) shows that the per capita sugar consumption increased
between 1990 to 1995 from 23.1 kg to 52.3 kg for urban and from 15.8 to
40.1 kg for rural . There was a considerable decrease between years
2000and 2005 from 52.8 kg tol6 kg for urban and from 34.4to 11.1 for rural,
with a decrease around 70%,68%for urban and rural respectively. Inversely,
there was a considerable increase between years 2005, 2010 for both rural
and urban from 16 t037.7kg, and from 11.1kg to 24 kg respectively, with a
rate amounted about 135.6%,116.2% for urban and rural respectively. Table
(1,2 )show that the expenditure shares for sugar group was 7%, 6% for
urban and rural respectively .And Red Sea and Matrouh was the highest
expenditure share with 8%for urban ,while Red Sea was the highest with 7%
for rural .
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Table (2): Average Annual per Capita Expenditure on Different Food

Groups in Rural Frontier Governorates in (1990-2010)

group |Value| % [ Value | % | Value | % | Value | % | Value | %

Food Red Sea | New Valley Matrouh North Sinai Average

Cereals [168.3¢ 24 [143.09 [ 20 [171.67 [21.2 | 143.46 | 28 [156.65 | 23

Beans |43.41( 6 47.88 7 | 4995 | 6.2 | 30.63 6 | 42.97 6

Meats [211.97] 30 [289.74 | 41 [343.188(42.3 [164.372 | 33 [252.32 | 37

Sugar 46.19| 7 39.39

43.12 | 5.1 | 29.86 6 | 39.64

Fish 58.59| 8 18.29 3 | 55.23 7 5191 |10 46 7
Egg 29.79| 4 38.26 5 [ 2212 3 16.02 3 | 2655 4
Milk 86.2 | 12 | 63.06 9 |66.17 | 82 | 24.98 5 60.1 9
Oils 61.18| 9 61.35 9 | 59.35 I 44.28 9 | 56.54 8
6 6
0 0

Total 705.69 100 | 701.06 | 1

0 [810.798 160 505.512 |100 [680.77 | 100

Source: HIECS

Methodology

The econometric studies of demand include both single equations

and systems of demand equations. There are many advantages of the use
of complete demand systems
in empirical estimation are the following reasons ( Dawoud ,2005) according
to Raunikar and Huang, 1987):

Empirical estimation of a complete demand system usually generates
expenditure elasticities and own- and cross-price elasticities (compensated
and uncompensated).
The substitutive or complementary relationships between goods can be
described because of simultaneously taking into account existing
interdependencies between demand for specific goods.
Some system specifications also provide welfare indicators, e.g. the
marginal propensity to consume and the subsistence lewels of consumption
or expenditure for specific goods.
In addition, the complete demand system provides information for testing
hypotheses about restrictions derived from demand theory.

The Almost Ideal Demand System (AIDS) model of Deaton and

Muellbauer (1980b). Starting from a specific cost function, the AIDS model
gives the share equations in an n-good system as
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Wi — au —+ E ziINn Pijir +— G IN(CX 7 P)r +— ws

=1
Where : "
* w; the budget (expenditure) share of the i good,;
J=1,2, 8
J=1,2, 40(where there are 4 desert governorates and each one has

two observations in urban and trhural in five years suneys)
. pJ is the nominal price of the j good,;

» X is total expenditure on the system of goods given by:

i—1 i i

 uis the random or error term; and
* P is the price index defined by:

n n n
LNP = ao+ E LnPi+1/2 E E #LNPilLnP;j

i=1 i=1 j=1
Deaton and Muellbauer (1980a) also suggested a linear approximation of the
nonlinear AIDS model by specifying a linear price index given by

LNnP = E WiL NP
i=1
The following restrictions can be imposed on the parameters in the AIDS
model:

e Adding-up implies the following parameter restrictions
Sa-1 > p=0 S si=o0
i=1 i=1 i=1

It imply that the sum of expenditure share have to equal 1
e Homogeneity requires that:

> " i = O
i=1

It implies that the sum of the nominal price parameters in each share
equation adds up to 0. It is also known as the “absence of money illusion”
since the units in which prices and 0. Practically the homogeneity restriction
implies that if all prices and income are multiplied by a positive constant, 6,
the quantity demanded must remain unchanged. The null hypothesis is thus
that the prices are homogeneous of degree zero, whereas the alternative
hypothesis indicates non-homogeneous prices.

e Symmetry is satisfied if :

245 — i
The symmetry restriction, in turn, restricts cross price derivatives of
the demand functions to be identical.
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The expenditure elasticity (¢) which measures sensitivity of demand in
response to changes
in expenditure, is calculated using

i =1+ (B wi)

The uncompensated own price (Marshal)elasticity (& ):

i = (i /wWi) — (G +1)
the compensated (Hicksian) price elasticities (sii* ),(Eij*) , which measure
the price effects on the demand assuming the real expenditure x/ P is
constant, are
calculated as:

gix = yi/ Wi +~wi —1
&ij* = 45 / Wi + Wi
Empirical results

This section describes the procedure of the estimation, and then the
result of the model and elasticities derived from it.

e Procedure:

The model was estimated using the Seemingly Unrelated Regression
(SUR) procedure (Zellner, 1962) with E Views 5(Vogelvang,2005).The
procedure in E Views summarized in estimating the equation without
restrictions but with dropping the last equation to awoid the singularity
problem of covariance matrix when the symmetry hypotheses imposed. Then
Wald test is estimated for the symmetry and homogeneity hypotheses (table
3) ,if the result of the test is not significant, this mean the model satisfy the

demand properties and this variables can be remowved without a signicant
effect on the estimation.

Table(3): Wald Test Statistics For Testing Homogeneity And Symmetry
Restrictions For LA/AIDS Model

Restrictions Wald_Tgst P-Value
Statistic

Homogeneity in:
Cereals Share Equation 0.352 0.604
Beans Share Equation 0.778 0.5
Meats Share Equation 0.05 0.811
Fsh Share Equation 0.383 0.536
Egg Share Equation 0.443 0.352
Milk Share Equation 0.009 0.997
Oil Share Equation 0.026 0.872
Symmetry for:
Cereals and(Beans ,Meat, Fsh ,Egg ,Milk ,Oil, Sugar) 4.867 0.351
Beans and(Meat, Fish ,Egg, Milk ,Oil, Sugar) 3.339 0.765
Meat and(Fsh, Egg, Milk, Oil, Sugar) 2.90 0.715
Fish and(Egg, Milk, Qil, Sugar) 1.63 0.803
Egg and(Milk, Oil, Sugar) 0.7 0.852
Milk and(Oil, Sugar) 0.021 0.989
Oil and(Sugar) 0.051 0.819

784



J. Agric. Econom. and Social Sci., Mansoura Univ., Vol.3 (5), May, 2012

It is clear that for the all share equations, there is a probability of
making an error when rejecting any of the null hypotheses (homogeneity and
symmetry) . It can be concluded that price parameters are homogeneous of
degree zero and symmetric in the demand model.

The results of the RSUR system are shown in Table( 4). The majority
of the estimated equations contain a number of statistically significant
coefficients, and overall the model fits the data well.

Table (4):Parameter Estimates For The Restricted LA/AIDS Model

Explanatory Dependent Variable
Variable [Cereals| Beans | Meats Fish Egg Milk @]l sugar
Cereals 0.1000
(3.908)*
Beans 0.0050 | 0.0187
(2.563)* | (3.695)*
Meats -0.0010 | 0.0109 | -0.170
(-1.570) [ (3.697)*| (-3.763)*
Fish 0.0090 | 0.0090 0.100 0.026
(3.573)* [(3.702)* | (3.309)* | (0.915)
Egg 0.0015 | 0.0080 | 0.070 | 0.015 | 0.021
(2.5017)*| (3.705)* | (3.405)* | (0.734) | (3.587)*
MiTk -0.0010 | 0.0030 [ 0.059 | 0.014 | 0.007 0.037
(-1.66) | (2.34)* | (3.177)* | (1.831) | (2.830)*| (7.091)
Oil -0.0050 |-0.0340( -0.090 -0.02 | -0.007 0.008 0.008
(-0.554) [(-3.755)*| (-3.079)*|(-3.743)4(-2.818)*| (4.180)** | (3.426)*
Sugar -0.0050 | -0.0030| 0.025 0.005 | 0.001 0.003 0.002 0.0039
(-0.647) [(-3.633)* (0.475) | (1.737) [ (3.166)* | (11.557)**| (5.515)**| (7.232)**
Expenditureg -0.0900 | -0.027 | 0.1656 | -0.028 | -0.0048 | 0.0096 | -0.0130 | -0.0124
(-1.342) | (-1.134) | (4.750)**|(-1.737)|(-3.166)*| (2.339)* | (-1.405) | (-0.424)
R 0.61 0.58 0.31 0.21 0.45 0.61 0.65 0.40
t-ratios are in parentheses, where: *** denotes significance at 5%1%

respectively.

Uncompensated (Marshallian) Elasticities:
Expenditure elasticities

It can be seen from Table(5) that expenditure elasticities for all food
groups are positive and less than one (0 < g, < 1l)except for meats, and milk,
indicating that food groups are normal and necessary goods, and there are
no inferior products. For cereals, beans, fish ,egg, oil and sugar groups ,the
expenditure elasticities amount to 0.591,0.55,0.65,0.88,0.86,0.82
respectively. Meats, and milk groups have expenditure elasticities larger
than unity (g, >1) which identifies them as luxuries ,they estimated about
1.49,1.1 respectively.
Own-price elasticities

Uncompensated own-price elasticities of demand for all food groups
are negative and
consistent with the a priori expectation. The absolute amounts of these
elasticities for all commodity groups are lower than unity, they estimated at -
0.86,-0.66,-0.65,-0.47,-0.64,-0.90,-0.93 for cereals, beans, fish ,egg, milk, oil
and sugar groups respectively, but the own price elasticity for meats group is
higher than one ,it estimated at -1.66 ,this mean the demand for meats is
elastic.
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Cross price elasticities

The cross-price elasticities show the relation between commodities
as substitutes or complements. Table (5) shows that the major relationship
between food group is substitute but in different degrees, there are high
substitute relation between beans and meats group, and between meats
group and fish, they estimated about 0.33,0.26 respectively. Also there is a
substitute relationship between fish and both egg and milk by about 0.21 ,and
a substitute relationship between beans and fish and between egg and milk
by about 0.19 ,and a small substitute degree between cereals and meats
groups by about 0.14.finally there are ery little amount of cross price
elasticities between sugar and other food groups in the system , it amounted
about 0.009,0.08,0.04,0.09,0.03,0.02,0.03 for cereals,beans,meat, fish ,egg,
milk and oil respectively, to reveal no relationship between sugar and other
food groups . Oil group reweals a complementary relationship between most
of food groups in the system, it amounted about -0.53,-0.31,-0.22,-0.16 for
beans, meats, fish and egg group respectively.

Table( 5):Uncompensated(Marshallian) Price Elasticities (1990-2010)

Cereals|Beans | Meat | Fish | Egg | Milk | Oil |Sugar
Cereals -0.86
Beans 0.05 | -0.66
Meat 0.14 0.33 | -1.66
Fish 0.07 0.19 | 0.26 | -0.65
Egg 0.02 0.15 | 0.19 | 0.21 | -0.47
Milk 0.04 0.10 | 0.12 | 0.21 | 0.19 | -0.64
Oil 0.014 | -0.53 | -0.31 [-0.22|-0.16 | 0.07 [ -0.90
Sugar 0.006 | 0.08 | 0.04 | 0.09 | 0.03 | 0.02 | 0.03 | -0.93
Expenditure| 0.591 | 0.55 | 1.49 | 0.65| 0.88 | 1.1 | 0.86 | 0.82
elasticity

Source: LA/AIDS Model

Uncompensated (Hicksian) Elasticities:
Own price elacticities

Compensated or Hicksian elasticities are reduced to contain only
price effects, and are thus compensated for the effect of a change in the
relative income on demand. Table(6) shows that the compensated own-price
elasticities are negative for all groups . For all commodity groups, they are
lower in absolute terms than the uncompensated ones, it estimated at -0.73,-
0.63,-1.16,-0.59,-0.44,-0.53,-0.82,-0.87for cereals, beans, meats, fish, egg
,milk, oil, and sugar groups respectiely.
Cross price elacticities

Cross-price elasticities carry positive signs as expected for substitute
products for major food groups ,it estimated about 0.52 between beans and
meats, and estimated about 0.37,0.34 between meats and both of fish and
cereals groups respectively. Also the complementary relationship between oil
and other food groups estimated at -0.48, -0.17,-0.16 ,-0.09 for beans ,meats,
fish and egg groups respectively.
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Table( 6):compensated( Hicksian) Price Elasticities (1990-2010)

Cereals | Beans | Meat | Fish | Egg | Milk | OQil Sugar
Cereals -0.73
Beans 0.08 -0.63
Meat 0.34 0.52 -1.16
Fish 0.12 0.23 0.37 | -0.59
Egg 0.05 0.17 0.25 | 0.23 | -0.44
Milk 0.09 0.15 0.27 | 0.28 | 0.28 | -0.53
Oil 0.07 -0.48 | -0.17 | -0.16 | -0.09 | 0.17 | -0.82
Sugar 0.05 0.12 0.14 | 0.23 [ 0.09 | 0.2 | 0.09 | -0.87

Source :LA/AIDS Model

Conclusion

The results of the analysis of food expenditure elasticities of demand
for different food groups showed that expenditure elasticities for all food
groups were positive and less than one except for meats and milk groups
which imply that they are luxury goods rather than other necessary good in
the system. The results showed that the Marshallian own-price elasticity was
the highest for sugar, followed by oil, cereals, beans ,fish ,milk and egg. On
the other hand, the cross-price elasticities of oil showed a complementary
relationship with the other food groups.There is a high substitutive
relationship between beans and meats group, and between meats and fish
groups. Compensated own-price elasticity estimates show similar trends but
smaller values than uncompensated ones, which is theoretically consistent.
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