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ABSTRACT

Food is not only a basic need, but it also has an enormous impact on the economic situation of
Egyptian households. It is observed that the major sources of calories and proteins in Egypt
are plant products and only small amounts come from animal products. These are a relatively
concentrated source of high-quality and highly digestible, essential proteins. It is essential to
gain thorough knowledge of the determinants of food demand in order to design
comprehensive agricultural, food, and social policy options that improve access to food.
Therefore, this study estimates partial and complete food demand systems as a basis for
choosing future Egyptian food policies. It presents the estimation of expenditure elasticities
for rural and urban areas and for each household size, using an Engel double-log model of
household expenditures because of the absence of food data for each household size in each
governorate. Due to the specific features of the data, spatial variation in regional prices
estimated using household survey data are used as proxies for food prices. The calculated unit
values of the aggregated commodities are incorporated into the food demand analysis based
on a linear approximate almost ideal demand system (LA/AIDS). Hence own- and cross-price
elasticities are estimated. The expenditure and price elasticities of demand for different food
groups are used in projections of future food consumption up to the year 2015.

The study depends mainly on both a descriptive and an econometric analysis of the most
recent Egyptian Household Income, Expenditure, and Consumption Survey that has been
conducted by the Central Agency for Public Mobilisation and Statistics (CAPMAS) of the
Government of Egypt.

The descriptive analysis examines the structure of food consumption and expenditure patterns
for selected food groups in Egypt, with special emphasis on the difference between rural and
urban areas and within rural and urban regions across governorates. This reflects a map of the
consumption and expenditure patterns in Egypt identifying disparities in food consumption
and expenditures of different food groups by region.

Regarding household specific elasticity estimates, households exhibit increasing consumption
of vegetables and meats with higher income. The expenditure elasticities are larger in rural
areas compared to urban areas. Also, the expenditures on most food groups increase at
a decreasing rate as household size grows. As compared to the estimates of the expenditure
elasticities using the Engel relationship only for Egypt, the results of the complete demand
system differ in value but are of the same relative order of magnitude. Expenditure and price

elasticities for selected food groups are relatively high in Egypt. Expenditure elasticities for



all food groups were positive and less than one, except for fruits, meats, and milk that have
been identified as luxuries. Cereals tend to have the lowest expenditure elasticity of demand.
Uncompensated own-price elasticities of demand for all food groups are negative and their
absolute amounts are lower than unity i.e. demand reacts inelastically to own price changes,
except for meats (elastic). According to the values of the cross-price elasticities and on the
level of all selected food commodity groups, only substitution relationships are observed.
Projecting future food consumption up to the year 2015, Egypt is expected to be far from self-
sufficient in food especially for livestock products. The high price elasticities of demand for
many food items stress the importance of food price changes for households, and their
reactions should be taken into account in the development of comprehensive agricultural and

food policies in Egypt.



ZUSAMMENFASSUNG

Nahrungsmittel sind nicht nur ein Grundbediirfnis. Sie haben auch einen wesentlichen
Einfluss auf die wirtschaftliche Situation &gyptischer Haushalte. Die Energie- und
Proteinzufuhr wird in Agypten hauptsichlich durch pflanzliche Erzeugnisse gewihrleistet.
Tierische Produkte, die eine konzentrierte Quelle essentieller Proteine mit einer guten

Verfiigbarkeit darstellen, machen nur einen geringen Prozentsatz aus.

Es ist wichtig die Bestimmungsgriinde der Nahrungsmittelnachfrage zu kennen, um eine
Grundlage fiir eine umfassende Agrar-, Erndhrungs- und Sozialpolitik, die den Zugang zu
Nahrungsmitteln verbessert, zu schaffen. Deshalb schitzt diese Studie partielle und
vollstandige Nachfragesysteme fiir Nahrungsmittel. Sie stellt die Schitzung von
Ausgabenelastizititen fiir lidndliche und stiddtische Haushalte sowie fiir Haushalte
unterschiedlicher Groe unter Verwendung von doppellogarithmischen Engel-Kurven vor.
Aufgrund der Eigenschaft der verwendeten Querschnittsdaten wird die spatiale Variabilitit
der regionalen Preise aus den Haushaltsdaten geschitzt. Diese geschitzten Werte werden als
Proxies fiir Nahrungsmittelpreise in das vollstindige Nachfragesystem (LA/AIDS) fiir
Nahrungsmittel eingesetzt, um Eigen- und Kreuzpreiselastizititen zu schitzen. Die
geschitzten Ausgaben- und Preiselastizititen werden in einer Prognose der Entwicklung des

Nahrungsmittelkonsums bis zum Jahr 2015 eingesetzt.

Diese Studie basiert hauptsdchlich auf deskriptiven und Okonometrischen Analysen der
letzten Einkommens- und Verbrauchsstichprobe privater Haushalte in Agypten (Central

Agency for Public Mobilisation and Statistics — CAPMAS).

Die deskriptive Analyse untersucht die Struktur des Nahrungsmittelverbrauchs und der
Ausgaben fiir ausgewihlte Nahrungsmittelgruppen in Agypten. Dabei werden insbesondere
regionale Besonderheiten zwischen lidndlichen und stddtischen Regionen unterschiedlicher
Verwaltungseinheiten betrachtet. Diese spiegeln die geografischen Verbrauchs- und
Ausgabenmuster in Agypten wider und verdeutlichen die Unterschiede im Verbrauch von

einzelnen Nahrungsmittelgruppen und der Ausgaben hierfiir.

In Bezug auf die Ausgabenelastizititen zeigen Haushalte mit steigendem Einkommen hohe
Zuwichse im Gemiise- und Fleischverzehr. Die Elastizitdten sind in ldndlichen Regionen
grofer als in stddtischen Regionen. Auch zeigen die meisten Nahrungsmittelgruppen

abnehmende Ausgabenzuwachsraten mit steigender HaushaltsgroBe. Die



Ausgabenelastizititen auf Basis von Engel-Kurven sind mit den Ausgabenelastizititen, die
durch das vollstindige Nachfragesystem geschitzt wurden, vergleichbar. Fiir alle
Nahrungsmittelgruppen sind die Ausgabenelastizititen positiv und kleiner als eins, mit der
Ausnahme von Obst, Fleisch, und Milch, die durch die geschitzten Elastizititen als
Luxusgiiter beschrieben werden konnen. Cerealien haben die niedrigste Ausgabenelastizitit.
Unkompensierte Eigenpreiselastizititen der Nachfrage aller Nahrungsmittelgruppen sind
negativ und ihr absoluter Wert ist kleiner als eins, das heiflt, die Nachfrage reagiert
unelastisch auf Eigenpreisveranderungen. Die einzige Ausnahme stellt die Nachfrage nach
Fleisch dar. Hier wird eine elastische Nachfrage gemessen. Die geschitzten
Kreuzpreiselastizititen zeigen, dass es sich bei allen Nahrungsmittelgruppen um gegenseitige

Substitute handelt.

Die Prognose des Nahrungsmittelverbrauchs bis zum Jahr 2015 zeigt, dass eine
Selbstversorgung mit wichtigen Nahrungsmitteln in Agypten weiterhin nicht erreicht werden
kann. Dies betrifft insbesondere die Versorgung mit tierischen Produkten. Die hohen
Preiselastizitdaten der Nachfrage fiir viele Nahrungsmittel unterstreichen die Sensibilitdt der
Nachfrage in Bezug auf Preisverdnderungen, was in der Konzeption einer umfassenden

Agrar- und Erniihrungspolitik in Agypten beriicksichtigt werden sollte.
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Chapter 1 Introduction

CHAPTER 1

INTRODUCTION

1.1 Problem Statement

The food problem, the problem of adequate nutrition, is regarded as a major strategic issue
that attracts intensive attention at all levels. Its importance stems from important political and
socio-economic dimensions. Although Egypt recorded the highest caloric intake at 3,385 per
day in 2001 compared to the average in developed countries and developing countries, the
Egyptian individual is still suffering from malnutrition and unbalanced essential food
elements like energy, protein, and fat content. It is observed that the major sources of calories
and proteins in Egypt are plant products with small amounts of nutrients from animal products
that are arelatively concentrated source of high-quality and highly-digestible essential
proteins. A total of 91.91 % of the total calories and 79.59 % of the total proteins consumed
per capita per day in 2001 came from plant products. In addition, the diets in Egypt are low in
fat intake, since of all basic foodstuffs, fat is one of the most expensive. Therefore, lack of
dietary diversity is a particular problem among the populations in Egypt, because their diets
are predominantly based on starchy staples with little animal products and few fresh fruits and
vegetables.

Also, there is a marked difference in food consumption patterns between rural and urban areas
and within rural and urban regions in Lower Egypt, Middle Egypt, Upper Egypt, and Frontier
Egypt across governorates. Food policies, therefore, need to address aspects of consumption
by regions.

It is essential to gain thorough knowledge of the determinants of food demand in order to
design comprehensive agricultural, food, and social policy options that improve access to
food in Egypt. Besides preferences, the economic variables -income and prices - can be seen
as the most important factors that determine food consumption (According to demand theory).
Predictions of changes in consumer expenditure caused by changes in income and prices are
key information for this purpose, and econometric analyses are needed to estimate them

empirically.
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1.2 Objectives of the Study

The main aim of this study is to econometrically estimate food demand elasticities. The
expenditure (or income) and price elasticities of demand can be used for assessing
implications of changes in income or prices on food demand that result from economic trends
or changes in policies. The following are the specific objectives of the study:
e To identify the development of production and consumption for major food
commodities.
¢ To identify the current state of food security at the macro and micro levels discussing
different indicators of food security in Egypt.
e To describe and analyse the structure of consumption and expenditure patterns for the
selected food groups in rural and urban regions.
e To estimate the expenditure elasticities, using Engel relationship, for the selected food
groups by region and household size.
e To estimate the complete demand functions for the selected food groups to measure
own- and cross-price elasticities.
e To forecast future production and consumption of major food commodities, to give

food policy recommendations improving dietary consumption patterns in Egypt.

1.3 Data Sources and Methods

This study is mainly based on data of the Egyptian Household Income, Expenditure, and
Consumption Survey (EHIECS), which was conducted by the official statistical agency of
Egypt, the Central Agency for Public Mobilisation and Statistics (CAPMAS) in 2000. It is
also based on data of the Consumption Bulletin issued by CAPMAS; data of the Economic
Bulletin supplied by the Ministry of Foreign Trade and Supply; data from the Ministry of
Agriculture and Land Reclamation (MALR), the Economic Affairs Sector, the General
Department of Agricultural Statistics, Egypt; data of the Food Balance Sheet issued by the
FAO:; and data from the World Bank, IFPRI, and ILO.

Egypt has conducted Household Income, Expenditure, and Consumption Surveys since
1957/58. It was intended to perform these surveys every five years. But because of wars, these
surveys were stopped for some time. These surveys are available for the years 1957/58,
1964/65, 1974/75, 19981/82, 1990/91, 1995/96, and 1999/2000.

Data of the last three surveys of 1990/91, 1995/96, and 1999/2000 were collected on the basis

of data from the Population Censuses, Labour Force Sample Surveys, and the Demographic
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and Health Surveys. The questionnaire design and administration were similar across the three
surveys (CAPMAS, HIECS, Various Issues).

The 1995/96 survey was collected from October 1995 to September 1996. It included
14,805 households, of which 6,622 were located in urban and 8,183 in rural areas. The sample
frame of the 1995/96 survey was based on an updated frame of the 1986 Population Census of
503 area sampling units that included 276 units in urban and 227 units in rural areas
(CAPMAS, HIECS, Volume one, 1996).

The 1999/2000 HIECS was supplemented by the most recent Population Census, conducted in
November 1996. The sample frame of this Census is 600 area sampling units distributed
between urban and rural areas (360 and 240 units, respectively). The 1995/96 and 1999/2000
surveys are highly comparable in terms of sampling procedure and data collection
methodology.

The most recent survey was conducted from October 1999 to September 2000. The results
were published in December 2000. This is the largest survey of its kind conducted in Egypt.
The total sample included 47,949 households, of which 28,754 reside in urban and 19,195 in
rural areas.

According to CAPMAS (2000), the survey used a stratified multistage random sample. The
sample is nationally representative and the size of the survey is large enough to allow for
inferences at the regional and governorate levels. Using the variance and average total
consumption expenditure of the 1995/96 survey, it was estimated that the sampling errors in
the 1999/2000 survey were 0.7 % in urban areas and 0.9 % in rural areas, with a confidence
level of 95 %.

The total sample is stratified such that urban and rural areas are self-independent strata. Each
stratum (urban or rural) is divided into internal layers (being the governorates), with
probability proportionate to size of an updated population Census of the closest year. The
areas (urban or rural) were systematically selected, using sampling intervals and a random
start. Using maps, these areas were subdivided into partitions of about 1500 households where
each chunk is chosen randomly from each area. Household lists for the selected chunks were
prepared. Finally, 80 households for the 1999/2000 sample were selected randomly from each
partition.

Subsequently, the systematic selection of 80 households is randomly divided into four
quarters (sub-groups), so that 20 households are covered in each quarter of the surveyed year.
Thus, all areas are represented in each quarter; and, no seasonal variations can be detected in

any area. In addition, the data do not show any seasonal variation from one month to another,
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because the monthly data are added together to give the annual consumption and expenditure
(CAPMAS, HIECS, Volume one, 2000).

This study will use the survey data in three sets: Firstly, data of five household surveys for the
years 1974/75, 1981/82, 1990/91, 1995/96, and 1999/2000; secondly, regional data with price
variations; and, thirdly, data for different sizes of households without price variations.

In the first data set, the study will depend on household surveys conducted from 1974/75 to
1999/2000, to measure the inequality in the distribution of Egyptian household consumption
expenditures.

The second data set is for Egyptian regions, and here the study has a strong regional focus.
Geographically, Egypt is divided into nine regions: Metropolitan, Lower urban and Lower
rural, Middle urban and Middle rural, Upper urban and Upper rural, and Frontier urban and
Frontier rural. The Metropolitan governorates essentially comprise the four major cities of
Cairo, Alexandria, Port-Said, and Suez, all in northern Egypt. Lower Egypt (essentially the
region of the Nile Delta) is also in the northern part of Egypt, and Upper Egypt, perhaps
counter-intuitively, is the area mostly south of Cairo, with governorates largely following the
meandering upper reaches of the Nile. The Frontier areas are the less populated desert areas
bordering the Red Sea, the Sinai, and the Matruh and New Vally areas west of the Nile,
as shown in a map of Egypt’s governorates (of figure 1.1).

Based on the most recent Population Census conducted in November 1996, the Metropolitan
cities had about 18.6 % of Egypt’s total population, Lower Egypt had 43.5 %, mostly in urban
governorates, Middle Egypt had 20.2 %, Upper Egypt had 16.3 %, with more than two-thirds
residing in rural areas, and Frontier Egypt had only 1.4 % of the total population (Year Book,
2002).

Specifically, we have data on quantities of food items consumed and on the value of
consumption for aggregate food groups (such as cereals, vegetables, fruits, meats, fish, etc.)
for Metropolitan governorates and for both the urban and rural areas in another 23
governorates. Therefore, in the second data set, the study will depend on 50 observations each
observation belongs to one governorate in Egypt.

The third data set is based on aggregate commodity groups for four types of households
according to household size. The first type includes households consisting of one person, the
second type of households consists of 2-3 persons, the third type consists of 4-6 persons, and
the last type of households consists of seven or more persons. This data will enable us to

estimate household size effects on food expenditures in Egypt.
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Source: http://www.highway.idsc.gov.eg/govern/gov.map?59,14

Figure 1.1 Map of Egypt’s Governorates

The study uses descriptive and statistical inference methods for the data analysis in order to
achieve the aims of the study. Using linear trend analysis, growth rates for cultivated area,
yield, production, and consumption for major food crops are estimated. Using adjusted
coefficients of variation, which were proposed by Cuddy-Della Valle (1978), the instability in
agricultural production and consumption is measured. Gini coefficients are used to examine
expenditure inequality. Simple linear regression is used to estimate Engel relationship for the
selected food groups by region and household size. A double-log specification of the Engel
function is chosen in order to estimate the expenditure elasticities. And a linear approximate
almost ideal demand system LA/AIDS is chosen to measure own- and cross-price elasticities

for the selected food groups.
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1.4 Organisation of the Study

This study is to identify food consumption patterns of Egyptian households, through studying
different aspects of food consumption. The second chapter provides an overview of the
neoclassical theory of consumer demand. It outlines two frequently used ways to present the
consumer decision problem including utility maximisation and cost minimisation
(Section 2.2). It also presents the properties of demand systems that can serve as a guideline
for choosing a suitable functional form for a specific empirical study (Section 2.3).
Thereafter, this chapter compares partial versus complete demand systems, discusses specific
functional forms of demand, and finally leads to the selection of a specific model for the
empirical part of this study (Section 2.4).

The third chapter presents a descriptive analysis of food production and consumption in
Egypt. It has been divided into two parts. Part I deals with the development of food
production during two periods (Section 3.2). The period 1980 to 2000 is divided into two
periods, namely, period I from 1980 to 1986 and period II from 1987 to 2000 as a result of
policy change following the structural adjustment (SAP). These may also called before and
after agricultural liberalisation reform periods. Part II deals with development of food
consumption during these two periods (Section 3.3). To consider the development of food
production compound growth rates for cultivated area, yield, and production of various crops
during the two periods are presented in Section 3.2.1. The average change in production for
various crops between these two periods has been decomposed into different components to
study the contribution of area, yield, and interaction between changes in area and yield
towards this change in production (Section 3.2.2). In addition, instability in agricultural
production is measured in terms of variability in important crops by using adjusted coefficient
of variation for production (Section 3.2.3).

Changes in food consumption patterns in any society are an important indicator of
development changes, thus, the second section of this chapter is to consider the development
of food consumption (Section 3.3) through: (a) Assessing trends in per capita consumption for
major food commodities in Egypt during the two periods (Section 3.3.1); (b) Decomposing
changes in total food consumption (Section 3.3.2); And (c) Presenting the corrected
coefficients of wvariation in per capita consumption of different food commodities
(Section 3.3.3).

The fourth chapter is to identify the current state of food security and nutritional standards in
Egypt based on data from food balance sheets for Egypt, for developing countries, and for

developed countries. It discusses the theoretical framework of food security and nutritional

6



Chapter 1 Introduction

standard determination (Section 4.2). Section 4.3 provides background information on the
food balance sheet that is regularly compiled by the FAO. Section 4.4 examines the current
state of food security in Egypt at the macro level in terms of domestic supply, and at the micro
level in terms of per capita food supplies, which is expressed in terms of quantity and also in
terms of caloric value, protein, and fat content. It also shows Egyptian food intakes in
comparison to those of developed countries and developing countries in 2001. Section 4.5
discusses other factors as indicators of food security in Egypt such as dietary diversity,
nutritional indicators, income poverty, and the inequality in the distribution of household
expenditures (Section 4.4). Finally, this chapter discusses policies aimed at improving food
security and at poverty reduction in Egypt such as the food subsidy system (Section 4.6).
Egypt can be divided into several regions according to both the geographical distribution and
the approximation of the average per capita expenditure share of each food commodity group
based on the household survey data collected by CAPMAS, 2000. To describe and analyse the
structure of food consumption and expenditure patterns in Egypt, the consumption and
expenditure patterns for selected food groups are considered separately, at the rural and urban
levels of Egypt, in the fifth chapter (Sections 5.3 and 5.4, respectively).

The sixth chapter presents an empirical analysis of food expenditures in Egypt in two steps:
First, it estimates the expenditure elasticities for the selected food groups for rural and urban
areas and for each household size. It considers the simultaneous effect of total expenditure,
location and household size, using an Engel model (Section 6.2). Second, it presents the
complete analysis of demand system (LA/AIDS) for the Egyptian households to measure
own- and cross-price elasticities from spatial variation in regional prices estimated using
household survey data (Section 6.3).

Chapter 7 presents forecasts of future food production and consumption. The simple linear
trend model that is presented in chapter 3, are used to forecast future production for major of
food commodities. The population growth and expected increase in income and prices (the
expenditure and price elasticities), i.e. the most important factors influencing the levels of
food consumption, are utilized in the projections for future consumption of major food
commodities until the year 2015.

Finally, the eighth chapter presents a summary, conclusions, and recommendations to achieve
a better pattern of food consumption by implementing a number of development and fiscal

policies.






Chapter 2 Demand Theory

CHAPTER 2

DEMAND THEORY

2.1 Introduction

In consumer behaviour theory, demand functions are derived by assuming that the consumer
maximises his/her utility subject to a budget constraint. In this chapter, the essentials of
economic theory of consumer behaviour are discussed. They provide the theoretical
framework for modelling consumer demand and form the basis of the empirical analyses in
this study. In the basic application of consumer theory, the economic variables, income and
prices, along with consumer preferences can be seen as the most important factors that
determine food consumption.

This chapter provides an overview of neoclassical theory of consumer demand. It outlines two
frequently used approaches to presenting the consumer decision problem including utility
maximisation (primal) and expenditure minimisation (dual) (Section 2.2). It also presents the
properties of demand systems that can give guidance in choosing a suitable functional form
for a specific empirical study (Section 2.3). Thereafter, this chapter compares partial versus
complete demand systems, discusses specific functional forms of demand functions, and
finally leads to the selection of a specific model for the empirical part of this study (Section

2.4).

2.2 The Consumer Decision Problem

2.2.1 The Utility Maximisation Problem (Primal)

Consumer analysis assumes that a consumer makes consumption decision so as to maximise
his/her utility subject to a budget constraint. The consumer’ then has to allocate the budget
among the commodities consumed such that the maximum satisfaction is achieved. Under the
axioms of completeness, reflexivity, and transitivity, the consumer decision problem can be
presented mathematically using a utility function (Deaton and Muellbauer, 1980a, pp. 37-42;
Varian, 1992, pp. 98-102; and Nicholson, 2005, pp. 95-101):

u=u(q) (2.1)

' Consumer and household are used synonymously in this study.
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where q is a vector of quantities2 q=¢,,...q, of goods 1,...,n, among which the consumer

can choose, subject to the budget constraint
D pig;<x, 2.2)
i=1

where p;,is the price of good i, g, is the quantity demanded of good i, and x denotes the

available budget for purchasing goods3 . This is a standard constrained maximisation problem,
which can be analysed using the Lagrangian function (Hands, 2004, pp. 297-298). The
Lagrangian results as:

L=u(@+A (x=Y_ p, 4,). (2.3)

k=1
where A denotes the Lagrange multiplier corresponding to the budget constraint
(x—z P: 4, =0). Assuming that Lis twice continuously differentiable with respect to g,
k=1

and A and setting the derivatives equal to zero provides the necessary first-order conditions

for a local maximum:

OL _9u 4 =0 Vk=1,...n (2.4)
dq, 9q,
oL <
e =0 2.5
FY) kZ::, P 9 (2.5)
The simultaneous solution of equations (2.4) and (2.5) yields the Marshallian demand
functions,
4, =m (X, p). (2.6)
From (2. 3) one obtains
ou
—=A1p, 2.7
dq,

and solving for A gives

dul/dgq,
Py

=4 Vk=l..,n. (2.8)

It results that

? Vector or matrices are written in bold letters.

? In the following, the notion “budget” or “expenditure” relates to the amount available to be spent on goods. It
can differ from “income” due to saving decisions of the household. In this study, these are ignored and it is
assumed that the household spends its entire income on the purchase of goods. Therefore, also the notion
“income” is used synonymously.
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MRS, — duldq, _py

= , Vk#j 2.9
kj au/aqj pj J ( )

indicating that at the maximising solution, the marginal rates of substitution, must equal the

price ratio or the rate at which the goods can be traded in the market p, /p,,Vk#j.

Given a quasi-concave utility function®, substituting the Marshallian demand functions into

the direct utility function u= u(q) one obtains the indirect utility function

u =u(m(x,p))=v=v(p,x) (2.10)
It relates utility directly to income and prices assuming optimising behaviour. Thus, the

indirect utility function is the solution to the primal optimisation problem.

2.2.2 The Cost Minimisation Problem (Dual)

The problem dual to that of utility maximisation is that of expenditure minimisation’. The
consumer seeks to minimise the total expenditure of achieving a given utility level (Deaton
and Muellbauer, 1980a, p. 41):

Minimise pq=x subject to the constraint u=v(q) (2.11)
The solution to this problem can be found by setting up a Lagrangian function and analysing

the system of first order conditions, providing the Hicksian or compensated demand functions

q, =h, W,p), (2.12)

n
Substituting the Hicksian demand functions into the objective functionZ D, 4, = X, gives
k=1

(as shown in Figure 2.1) the expenditure (cost) function

x=c(p,u) (2.13)
The indirect utility function and the expenditure function are inverses of each other. The
expenditure function x =c(p,u) can be inverted to obtain v =v(p,x), the indirect utility

function.

* The second-order conditions for a local optimum in a constraint optimisation problem require that the bordered
Hessian matrix is negative semi-definite. These second-order conditions present necessary and the sufficient
conditions for the local maximum. They are met of the utility function is quasi-concave.

> See Grings (1993, pp. 42-45) for a full presentation of two alternative ways of describing the optimisation
problems.
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Max u(q)st.pq=x < Duality » Minpq s.t. v(q)=x
Solve Solve
A 4 v
Marshallian demand Hicksian demand
functions functions g, =h, (u,p)
q, =m; (x,p)
Substitute into Substitute into
the utility the utility
function function
v v
Indirect utility function . Cost function
u=v(p,x) < Inversion > x=c(p,u)
Note: k=1,...,n

Source: Deaton and Muellbauer (1980a, p. 38).
Figure 2.1 The Primal and Dual Optimisation Problems:

Utility Maximisation and Cost Minimisation

Using Roy’s identity, one obtains the Marshallian demand function (see, Figure 2.2):

«__dv/dp, _

= =m, (x, Vk=1,..,n 2.14
4y 3070 x m, (x,p) (2.14)

By using the expenditure function x= c(p,u), Hicksian demand functions can be obtained

through Shephard’s Lemma:

gi= 2% =h (p) Vk=l..n

(2.15)
apk

Because utility maximisation and expenditure minimisation give the same solution, the
Marshallian demand functions and the Hicksian demand functions are closely related. To go
from Marshallian demand functions to Hicksian demand functions, given the direct utility
function wu=u(q)one can obtain Marshallian demand functions g, =m, (x,p) through
constrained optimisation, then substituting the Marshallian demand functions into the direct

utility function to obtain the indirect utility function u =v(p, x) . Inverting the indirect utility

function yields the expenditure function x=c(p, u).
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Cost function I ) Indirect utility
_ nversion
x=c(p.u) < »| function u=v(p,x)
Shephard’s Lemma e Roy’s identity
v \‘\ v
Hicksian demand ¢---/~-------% Marshallian demand
functions Substitution functions
q, :hk (u,p) Substitution > q,=m, (x,p)
Note: k=1,...,n

Source: Deaton and Muellbauer (1980a, p. 41).
Figure 2.2 Demand, Cost, and Indirect Utility Functions

The expenditure function can be substituted back into the Marshallian demand functions to

obtain Hicksian demand functionsgq, =h, (u,p). Similarly, one can begin with Hicksian

demand functions obtained through expenditure minimisation, substituting them into the

objective function Z D. 4, =x to obtain the expenditure function. The expenditure function
k=1

can be inverted to obtain the indirect utility function. Finally, substituting the indirect utility

function into the Hicksian demand functions yields the Marshallian demand functions.

2.3 Properties of Demand Systems

Microeconomic theory imposes a number of regularity conditions that demand functions
should meet. A demand function is considered regular at a particular price-income argument
if the model satisfies the usual theoretical restrictions: (i) adding up, (ii) homogeneity, (iii)
symmetry, and (iv) negativity (Deaton and Muellbauer, 1980a, pp. 15-16 and 43-46, and
Rauniker and Huang, 1987, pp. 6-10). These conditions are derived in the following.

Adding up

Demand functions must respect the budget constraint

D P d=Xx=). P 4 (x.p). (2.16)
k=1 k=1
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This implies that the sum of quantities demanded, evaluated at their respective prices, equals

the available total expenditure x . Differentiating the budget constraint with respect to x, and

p gives:
S, aqka(jp) ~1 and, (2.17)
k=1
Zpkm+qj=0 Vj=1,...n. (2.18)
=1 apj

These two equations are the “adding-up” or aggregation restrictions, which must be satisfied
for the budget constraint to always be binding. Equation (2.17) is called the “Engel
aggregation restriction”, and Equation (2.18) is called “Cournot aggregation restriction”.

The Engel aggregation restriction can alternatively be expressed in terms of demand

elasticities by defining the k& budget share as

w, =% and (2.19)

the income (or expenditure) elasticity for the k goods as

e, :iaaﬂ (2.20)
q, 0xX

so that the sum of expenditure elasticities weighted with their respective budget shares equals
unity:

z w, £ =1 (Engel aggregation restriction). (2.21)
Similarly, and by defining the Marshallian price elasticity of good k with respect to price
p; as

a%ﬁ

=£., (2.22)
apj p %

The Cournot aggregation restriction can be expressed as

D weg+w, =0  or (2.23)
k#j ‘ ‘
DoweE=—w,. (2.24)

k#j
The sum of uncompensated own- and cross-price elasticities of good k weighted with their

respective budget shares equals the negative value of the budget share of good ;.
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Homogeneity
The homogeneity condition considers a proportional change in all prices and income.
Hicksian demand functions are homogenous of degree zero in prices, and Marshallian demand
functions are homogenous of degree zero in both expenditure and prices, denoting that
“money illusion” is absent so that
h, (u,0p) =h, (u,p) (2.25)
m, (6x,0p)=m, (x,p) (2.26)
Given a Marshallian demand function g, =m;,(p, x), which is homogeneous of degree zero,

and applying Euler’s theorem, total differentiation of the Marshallian demand function yields

(Chiang, 1984, p. 417):

dq
prgﬂ $=0 (2.27)

Hence homogeneity can be presented in elasticity form as

Ze +&=0 Vi=l..,n (2.28)

where ¢;is the Marshallian price elasticity of goodi with respect to p;, Vi#j . Thus, the

sum of all the uncompensated price elasticities of the i good and its income elasticity must

equal zero. As a result, only n price and expenditure elasticities are independent out of the

total (n+1). In the case of Hicksian demand functions only(n—1)of the total n price

elasticities are independent.

Symmetry

Symmetry derives from the existence of consistent preferences, assuming that any cost
function representing consistent preference is twice continuously differentiable. By Young’s
theorem (Chiang, 1984, p. 313), symmetry states that the order of differentiation of the
demand function with respect to any two arguments does not change the value of the

derivative so that

9’ c(p,u) 9°c(p,u)

_ (2.29)
dp,dp;, dp,;dp,
Because
h(p, y=2S® 0 g (2.30)
api
h, (p, u)=w 2.31)
Pj
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The cross-price derivatives of the Hicksian demand functions are symmetric, i.e.,

oh,(p,u) _9°c(p,u) 9°c(p,u) Oh;(p,u)

= = = (2.32)
dp, dp,dp, 9dp,dp, dp;
This guarantees that the consumer’s choice is consistent.
Negativity:
Denote
_ 9l (up) (2.33)

i

9 p;
The n x n matrix (Slutsky, or substitution, matrix) of compensated price responses formed by
the s; elements is negative semi-definite. Concavity of the cost function implies that the

Slutsky matrix is negative semi-definite. This is the negativity condition. A necessary
condition for negativity is that all diagonal elements of the substitution matrix are non-

positive s, < 0, meaning that, if p, changes, holding utility constant, demand for good i

must fall or at least remain unchanged. This is the “law of demand”, which relates to the
Hicksian demand functions.

The requirements of theoretical consistency can serve as a guideline for choosing a specific
demand system for empirical study. Nonetheless, the chosen functional form should be
sufficiently “flexible” and sufficiently “simple” (Diewert, 1974, p. 119 and Lau, 1986,
pp- 1520-1521).

To yield the required flexibility, the estimated preference function may have enough free
parameters (no restrictions on its free parameters) to be able to approximate any arbitrary,
twice-continuously-differentiable preference function to the second order (Diewert, 1971 and
1988, p. 285 and p. 303, respectively). On the other hand, it is possible for simplicity that the
functional form is linear in parameters and that the number of the parameters is limited in
order to increase the degrees of freedom available in the estimation procedure. Furthermore, it
is advised that the functional form describes any substitutive and complementary relationships
between goods, and allows for the description of demand for luxuries, necessities, and inferior

goods.
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2.4 Partial and Complete Demand Systems

Partial demand models, which focus on one specific good, have been and still are estimated in
empirical research to describe consumer behaviour due to the ease of estimation and
interpretation of results. A major advantage of single equation models is that the number of
parameters to be estimated is limited, enabling estimation with a smaller number of
observations than that required for estimation of complete demand systems. However, this
should only be done under special circumstances such as given by theoretical considerations
and data and time constraints. Most studies concentrate on the estimation of complete demand
system (CDS). Among the advantages that are linked to the use of complete demand systems
in empirical estimation are the following reasons (Raunikar and Huang, 1987, pp. 23-25):

e Empirical estimation of a complete demand system usually generates expenditure
elasticities and own- and cross-price elasticities (compensated and uncompensated).

e The substitutive or complementary relationships between goods can be described
because of simultaneously taking into account existing interdependencies between
demand for specific goods.

e Some system specifications also provide welfare indicators, e.g. the marginal
propensity to consume and the subsistence levels of consumption or expenditure for
specific goods.

® In addition, the complete demand system provides information for testing hypotheses
about restrictions derived from demand theory.

Besides these advantages, there are difficulties in empirical estimations linked to the use of
demand systems:

- A sufficiently large data set is necessary to estimate the number of independent reaction
parameters. Therefore, restrictions on parameters or separability assumptions are frequently
introduced to reduce the number of parameters to be estimated simultaneously.

- Theoretical problems exist in applying demand systems derived from the theory of
neoclassical demand (Prais and Houthakker, 1971, pp. 8-20 and Raunikar and Huang, 1987,
pp- 25-28) such as the “aggregation problem over individuals”. The consumption decisions in
neoclassical demand theory are taken by individuals. If empirical estimates are derived from
average consumption and expenditure data, it is implicitly and restrictively assumed that all
individuals have identical utility functions. If empirical estimations are based on household
data, the households take consumption decisions, not the individuals. This assumes identical
utility functions for a number of consumers or for all households and household members.

The “aggregating over different commodities” is another problem needing assumptions on the
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structure of preferences and the use of index theory to construct aggregates of goods and to
choose suitable values for prices and quantities for these aggregates.

According to the specification of demand systems, they are categorised into three subgroups:
First, demand systems specified directly like the Rotterdam System. Second, demand systems
based on a direct or indirect utility, or cost function, for example, the Linear Expenditure
System (LES). Third, demand systems are derived from a flexible functional form like the

Indirect Translog System (ITS) and Almost Ideal Demand System (AIDS).

2.4.1 Partial Demand Models — Analysis of Engel Curves

There are several possible functional forms of Engel curves. The choice of a suitable
functional form for Engel curves becomes important when the total expenditure elasticities
are estimated. The general functional types, which are used to estimate Engel curves are
linear, semi-logarithmic, double-logarithmic and the working-Leser model (Houthakker,
1957, pp. 532-551 and Leser, 1963, pp. 694-703).

A common functional form in demand estimation using cross-sectional data is an Engel
equation, which expresses the expenditure on a good as some linear function of income,

as follows:
w,=a,+ 0, y+1, (2.34)
where w; is the average annual per capita expenditure share for food group j, «;, and S are

the coefficients to be estimated, y is the average annual total per capita income calculated
as the average annual total per capita expenditure, and the last term of equation (77,) is the

disturbance term. It is assumed to capture all other factors that might affect consumption, and
may refer to traditions, habit, etc.

An Engel curve of the functional form given by the above equation is derived by the
constrained optimisation of an additive utility function, on the assumption that all prices are
constant. The demand equation is theoretically plausible; all theoretical restrictions related to
cross-price derivatives disappear and the only remaining restriction is the adding-up condition
(Engel Aggregation), which is satisfied by the linear functional form of the Engel curve.

A problem with linear Engel equations is that a positive intercept of the regression equation
implies an income (expenditure) elasticity of less than one (i.e., the good is necessary),
whereas, a negative intercept implies an income elasticity of greater than one (i.e., the good is
a luxury). The implications of linearity in terms of these income elasticities are that,

as income increases, the income elasticity of necessity goods increases, while the opposite is
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true for a luxury good. This is a conceptual problem, because logically one would expect the
reverse situation. The statistical fit of linear Engel equations is often poor, because the data
may not satisfy the linearity restrictions.

Generally, the used functional forms that are most widely used in the literature and their

corresponding elasticities are:

w,=a;+p, y+n, E,=0,(ylw,) (2.35)
wo=a, +f,Iny+7, e,=8,(/w,) (2.36)
wo=a,—B,1/y+1, e, =B,(lyw) (2.37)
Inw,=a,+f, y+7n, £, =0y (2.38)
Inw,=a;+f,Iny+n, € =P, (2.39)
Inw,=a,-f,1/y+7, g, =p,1/y) (2.40)
wly=a,+f, y+1, e =1+, y(y/w,) (2.41)
w ly=a;+,Iny+1n, g, =1+4,(y/w)) (2.42)
wly=a,-B,1/y+n, e, =a, (ylw) (2.43)

2.4.2 Complete Demand Systems

Demand functions that constitute a complete demand system specify the allocation of total
expenditures among all goods contained in a consumer’s budget set. The following section
presents a description of the selected demand systems including the Rotterdam System, the
Linear Expenditure System (LES), the Indirect Translog System (ITS) and the Almost Ideal
Demand System (AIDS). It is shown how they are derived and in how far they are consistent

with theoretical conditions.

2.4.2.1 The Linear Expenditure System (LES)

In an effort to begin with as simple expenditure model, the Linear Expenditure system was
developed by Stone in 1954 (Stone, 1954, pp. 511-527); for other applications, see, e.g.,
Deaton and Muellbauer, 1980a, pp. 64-67; Houthakker, 1985, pp. 15-16; Goldberger, 1987,
pp. 43-68; Rauniker and Huang, 1987, pp. 92-96; and Selvanathan and Clements, 1995, pp. 9-
11 and 33-34). The LES is derived from the Stone-Geary utility function, which has
previously been considered by Klein-Rubin (1948). The Stone-Geary utility function is given

as:
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u=[]Ca.-r)* (2.44)

This equation is frequently transformed to its monotone transform
Inw=>)_ B, In(g,-7) (2.45)
k=1

where S, and y, are parameters.

The adding-up property can be imposed by the following parameter restrictions as:
> B =1 0<p.<l (2.46)
k=1

The coefficient [, that is interpreted as the marginal share in the Stone-Geary function must
be positive, indicating that the LES does not allow for inferior goods. Also ¥, must be
smaller than the corresponding ¢, , since the marginal utility for each good p, (g, —7,) must
be positive.

The above utility function is strongly separable or additive indicating that the total
expenditure of several goods is the sum of the individual expenditures for these goods. In
addition, the marginal utility of each goodi In du/dq,=f,/(q,—7;) is independent of the
level of consumption of all other goods.

Subject to the restriction of a linear budget constraint, maximising the Stone-Geary utility

function yields the expenditure on good i as
piqz':pi%'"'ﬁi(x—zpk 7kj Vi=l,..,n (2.47)
k=1

and this leads to the demand functions

4= %{%j[x—ipk nj- (2.48)

4

If all y, are positive, the expenditure function on goodi is interpreted as follows: the
consumer purchases first the quantity y, atacost of p, ¥, for good i representing the level of

subsistence consumption of goodi . The total subsistence consumption of all goods is

z D 7. » leaving a residual “supernumerary expenditure” x—z D 7. » which is allocated
k=1 k=1

between the goods in the fixed proportions £, .

1

The cost function for the above equation is

c(u,p) =Zpk 7k+qukk (2.49)
k=1
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The cost function is concave if all B are non-negative and x is no less than

z p. 7, (or x ZZ Di 7 )» so that g, = y, for all i. If the cost function is not concave, the
k=1 k=1

LES is not consistent with utility maximising behaviour.

The features of the LES can be summarised as follows:

This system satisfies the properties of demand functions: the adding-up, homogeneity,
and Slutsky symmetry restrictions.

Although the LES is linear in the variables, it is not linear in the parameters S and
7; , thus, the LES cannot be complemented using linear estimation methods.
The coefficients B, are assumed to be positive (0<f, <1) indicating that the LES

does not allow for the description of demand for inferior goods.

The expenditure elasticity of good i is defined as & =4, /w,

The property of a strongly separable utility function implies that no two goods may be
substitutes. This is only justifiable for large aggregates of goods.

The additive utility function implies a proportional relationship between the price and
expenditure elasticities, but this restrictive assumption cannot be justified.

In some empirical applications, for positive %;, the own-price elasticities
(¢, =—1+(1-))7./q,) of all goods range between zero and minus one, indicating
that under LES all goods are price-inelastic, and all cross-price elasticities
&;=—p.(p,; 7,/ p;q;) are negative, meaning that all pairs of goods are complements.
The compensated own-price elasticities &, = &, + /3, are positive, also the cross-price
elasticities 6'; =¢,+0.(p,;q,/ p; q;) are positive, indicating that every good must be

a substitute for every other good and no two goods may be complements.

2.4.2.2 The Rotterdam System
The Rotterdam system was introduced by Theil (1965) and Barten (1966). It is similar to

Stone’s LES system (1954), but it works in differentials instead of levels of logarithms (Theil,
1975, pp. 67-87; Deaton and Muellbauer, 1980, pp. 67-74; Philips, 1983, pp. 122-127;
Johnson et al., 1984, pp. 68-72; and Peterson and Cotterill, 1998, pp. 6-8):

The demand function results as:

ding,=¢&dlnx+) e,dlnp, (2.50)
j=1
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where ¢g; is the expenditure elasticity of demand for good i. And g, is the cross-price
elasticity (the elasticity of demand for good i with respect to changes in the price of good ;.
Compensated cross-price elasticities 8; can be written as 8; =¢&;—&w; (Slutsky

decomposition), so that:

dlnqi:s{dlnx—zn:wjdlnpjj+zn:8;dlnpj (2.51)
= /=
Multiplying by the budget share yields
w.dIng,=b, dln)_c+zn:cij dinp, (2.52)
=
with
dinx=dinx-Yw dinp,=>w,dlng, (2.53)

j=l =1
where the second equality follows from the budget constraint.

The variable b, is the marginal propensity to spend on good i, and

c; is the compensated cross-price elasticity weighted by the budget share

such that
b,=w,&=p, 94, (2.54)
0x
N .D.S.
¢, =w e, =2 L% (2.55)
X

where S is the i, j the term of the Slutsky substitution matrix.

Theoretical consistency
The parameters of the Rotterdam system can easily be related to the theoretical restrictions.
Adding-up requires that the marginal propensities to spend on all goods k add up to unity and

that the net effect of a price change on the budget equals zero;
D> b=1 and Y c,=0 (2.56)
k k

Homogeneity will be satisfied for all goods if

D¢, =0 (2.57)
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Symmetry requires that the matrix of the coefficients ¢; is symmetric; that is, forall i and j:
C;=C; (2.58)

Negativity: the substitution matrix will be negative semi-definite if and only if the Slutsky

matrix is also negative semi-definite.

The Rotterdam System is linear in its parameters and not complex to estimate, but the model
is not derived from any explicit utility or cost function. Income elasticities can be calculated
using the marginal budget shares b, (2.54) and the budget share w, (2.55), allowing for
a conclusion on whether a good is a necessity or a luxury. All complementary or substitutive

relations between goods can be described.

2.4.2.3 The Indirect Translog System
The indirect translog system was introduced by Christensen, Jorgenson, and Lau (1975). It is
derived from a flexible indirect utility function by taking a logarithmic second-order Taylor
series approximation®. The indirect utility function is written as:

Inv=f(lnp,,Inp,,...Inp, Inx) (2.59)
Approximating the logarithm of the indirect utility function by a quadratic function in the

logarithms of the ratios of prices and total expenditure yields the translog utility function:

nv=a,+37 ln(&j+%ii B, 1n(&j ln(&j (2.60)
= x ‘ x

i=1 j=1 X

@, ¥; and S, are the parameters to be estimated under the restrictions implied by symmetry

B;=p,; . The imposition of homogeneity and symmetry leaves a total of %(n+1) (n+2)

independent parameters to be estimated.
Applying Roy’s identity leads to the following system of demand equations in budget share

form:

3 P
alnulalnpj _ quj 3 7j+;,5jiln( xj

_Wj n n n
dlnu/dlnx X z}/k_i_zzﬁkiln(];j
k=1

k=1 i=1

(2.61)

To insure that the indirect utility function is non-decreasing in expenditures, the following

normalization is needed:

® A full mathematical treatment appears in several works, see, e.g., Christensen, Jorgenson, and Lau, 1975, pp.
367-383 and Selvanathan and Clements, 1995, pp. 36-39.
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y=—1 (2.62)

j=1
and in addition,
2.2, B,=0 (2.63)
j=1 k=1
The translog utility functions yields demand functions that are highly non-linear. As noted
above, a large number of independent parameters need to be estimated. The demand system
becomes very complex if many goods are included in one system causing difficulties in the
estimation. In addition, the translog system is non-linear in its parameters, thus this may also
yield problems in empirical estimation.
All complementary or substitutive relations between goods can be depicted. It is also possible

to describe demand for inferior, necessary, and luxury goods.

2.4.2.4 The Almost Ideal Demand System (AIDS)

The AIDS was introduced by Deaton and Muellbauer (1980b). It is derived from a flexible
expenditure function that is extremely useful for estimating a demand system with many
desirable properties. The AIDS model automatically satisfies the aggregation restriction and
with simple parametric restrictions, homogeneity and symmetry can be imposed. In addition,
the AIDS has the ability to depict non-linear Engel curves. It has a functional form that is
consistent with known household-budget data. Owing to its simplicity, the linear approximate
almost ideal demand system (LA/AIDS) is popular for empirical studies (Deaton and
Muellbauer, 1980a and 1980b, pp. 75-78 and pp. 312-326, respectively; Philips, 1983, pp.
136-138; Alston, 1990 and 1994, pp. 442-445 and pp. 351-356, respectively; and Peterson and
Cotterill, 1998, pp. 3-5).

The AIDS is derived from the cost function of the form:

Inc(u,p)=a(p)+ub(p) (2.64)

a(p) and b(p)are functions of prices such that

n 1 n n *
a(p)= 050"'2 aklnpk—i_zz Z Vi InpInp, and; (2.65)
=1 k=1 i=1
bp=B ] r* (2.66)
k=1

a,, B, and ¥, are the parameters to be estimated. The expenditure function takes the form
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n 1 n n " n
Inc(u,p) =, Za'k In p, "‘5227’1“' Inp, Inp,+up, prk (2.67)
k=1 k=1

k=1 i=1
Applying Shephard’s Lemma results in the Hicksian demand functions. Inverting the cost
function yields the indirect utility function, describing the utility level # depending on prices
and total expenditure. Substituting the indirect utility function into the Hicksian demand
functions leads to the Marshallian demand functions in budget share form; these are the AIDS

demand functions:

w,=a,+> 7;,Inp,+fIn(x/ P) (2.68)
J

where @, §; , and y, are the parameters that need to be estimated. w; is the budget share of

good i, p; is the price of good j and x is the total expenditure. Pis the aggregate price

index that is defined by

n 1 n n
lnP=050+Zlailnpi+az;zlyglnpilnpj (2.69)

1= 1= Jj=
where 7 25(7,-]- 7 )= Vi forany two goods i and j. (2.70)

¢, and ¢, are the parameters to be estimated.

Simplicity of estimation

By using the above price index (2.69), the relationship between the price index and the prices
of foods is non-linear, which results in a complicated non-linear system. To linearise the

relationship, Deaton and Muellbauer (1980b) suggested replacing the price index (P) with
Stone’s price index (P) of the form:

InP =) w,InP, (2.71)
J

The model that uses Stone’s price index is called the linear approximate AIDS “LA/AIDS”.
Its estimation is much simpler because linear estimation procedures can be used’.

Theoretical Consistency:

The following restrictions can be imposed on the parameters in the AIDS model:

Adding-up implies the following parameter restrictions

n

Zn:aizl Zn:ﬁizo Z;/ij:() (2.72)
i=1 i=1

i=1

7 For a discussion on the relationship between the Almost Ideal Demand System and its linear approximation,
see Alston et al. (1994) and Green and Alston (1990, 1991).
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Homogeneity requires that, Z Vi = 0 (2.73)

i=1
Symmetry is satisfied if y, =7y, for any two goods i and ;. 2.74)
Negativity is not automatically introduced, but by estimating all the compensated own-price
elasticities one can test for their negativity.

The B, parameter of the AIDS determines the effect of a change in real expenditure on the
budget share of good i and whether this good is a luxury, a necessity or an inferior good. For
a luxury S >0 and the expenditure elasticity is larger than unity (¢, >1), and w, increases
with rising total expenditure (x). For a necessary good, 8, <0 and the expenditure elasticity
lies between zero and unity (0 <&, <1). w, decreases with increasing x. And, for an inferior
good . <—1 and the expenditure elasticity is smaller than zero (&, <0).

In addition, it is possible to examine all complementary and substitutive relations between

pairs of goods by estimating the compensated price elasticities.

2.4.3 The Choice of a Specific Demand System for the Empirical Study

The previous section presented a number of different complete demand systems developed in
the economic literature. According to the comparative assessment of the selected demand
systems, the LES does not describe consumer demand behaviour according to Engel’s law.
Inferior goods tend to become luxuries with increasing expenditures, which is not plausible.
Thus, the LES is not appropriate for an analysis of food demand. The Rotterdam system is not
consistent with utility maximising behaviour even if it is flexible and corresponds to generally
accepted empirical facts (such as the description of demand for inferior, necessary, and luxury
goods, and the complementary and substitutive relations between pairs of goods). The
theoretical properties of demand functions can be imposed by parameters restrictions given by
the Indirect Translog System and the AIDS, and these two systems are derived from a flexible
functional form that depicts generally accepted empirical facts. However, the Indirect
Translog System has a relatively high number of independent parameters to be estimated and
this may cause difficulties in the estimation. The LA/AIDS demand functions are linear in
parameters and its estimation is much simpler. Therefore, the LA/AIDS has been chosen

as the basic model for the empirical application of this study.
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CHAPTER 3

THE DEVELOPMENT OF THE FOOD SITUATION
IN EGYPT

3.1 Introduction

Agriculture is central to the welfare of any country. Improved agricultural growth has the
potential to play an important role in most developing countries. It does so by increasing
foreign exchange earnings through export of high-value agricultural products, reducing the
burden of importing food, and generating employment through direct and indirect effects.

The Government of Egypt places great importance on the agricultural sector. Agriculture,
especially its food sub-sector, still has an important role in the national economy by
enhancing the needs of the increasing population. It accounts for 16.7 % of Egypt’s GDP and
almost 29.11 % of the labour force in 2000 (CBE). Agriculture provides the domestic industry
with agricultural raw materials and promotes industrial development through expanding the
market for industrial goods such as chemical fertilizers and pesticides. It also helps in
financing economic and social development through the net capital outflow from agriculture
to other sectors in the economy.

Egypt’s Government interventions in the agricultural sector have important implications at the
micro level, such as nutritional and real income effects, and at the macro level, such
as employment effects and foreign exchange impacts. The Egyptian economy was subject to
a structural adjustment and liberalisation programme in 1987. The political change process
can be divided into before and after liberalisation as follows (MALR, 2002):

e Before the reform (-1986): During the sixties and seventies, agricultural policy
favoured an increasing contribution of agriculture to financing industrial sector, and
supporting other sectors of the national economy. This period was characterised by
heavy government interventions in production, trade, and prices, with the aim of
mobilising surpluses into other sectors of the national economy.

e After the reform (1987-): In the year 1987, the Government of Egypt had taken
different measures in the agricultural sector, with respect to price, marketing and
delivering quota for main crops, reducing subsidies on inputs and encouraging private

sector investments. The reform included several phases:
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The first phase of agricultural policy reform (1987-89): The Government of Egypt began to
promote the long-term goals of reform in the agricultural sector and strengthen market-based
incentives. Agricultural markets and cropping patterns were liberalised, except for those of
cotton, rice, and sugarcane. During this period, the Government retained its control over
cotton and sugarcane production and marketing, but rice was partially liberalised by reducing
the size of the compulsory delivery quota and by allowing rice producers to sell more of their
output to private dealers.

The second phase of agricultural reform policy (1990-95): Egypt’s Government used
privatisation as a tool of resource reallocation to achieve the goal of economic efficiency.
Rice production and marketing were liberalised, but the cotton market was only liberalised by
permitting private sector traders to buy seed cotton from farmers and sell lint cotton to textile
holding companies.

The third phase of the reform (1996-99): The Government of Egypt continued its policy
reform program covering five policy areas. These are: 1) price, markets, and trade; 2) private
investment and privatisation in agribusiness; 3) agricultural land and water resource
investment in utilisation and sustainability; 4) agricultural sector support services; and 5) food
security and poverty alleviation.

The fourth phase of the reform (2000-02): Egypt’s Government continued its reform program,
focusing on three policy areas: 1) agricultural land and water resource investment in
utilisation and sustainability; 2) agricultural sector support services; and 3) food security and
poverty alleviation. In this phase the program helped in improving policies for food security
in Egypt.

This chapter analyses the food security situation in Egypt over time. It is based on data from
the Ministry of Agriculture and Land Reclamation (MALR), the Economic Affairs Sector, the
General Department of Agricultural Statistics, and data from the Consumption Bulletin
conducted by CAPMAS. Simple linear trend analysis is used to estimate growth rates for
cultivated area, yield, production, and consumption for major food crops. The decomposition
analysis is used to estimate the components of production and consumption changes. By using
adjusted coefficients of variation, as proposed by Cuddy-Della Valle (1978), the instability in
agricultural production and consumption for major food commodities is measured.

This chapter is divided into two sections. Section 3.2 looks at the development of food
production during two periods. The period from 1980 to 2000 is divided into two periods

as a result of policy change (SAP), namely, period I from 1980 to 1986 and period II from
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1987 to 2000. These may also called before and after the agricultural liberalisation reform

periods. Section 3.3 looks at the development of food consumption during the two periods.

3.2 Development of Food Production

This section includes three parts. In part 3.2.1, compound growth rates for cultivated area,
yield, and production for major food crops during the two periods are presented in Tables 3.1,
3.2, and 3.3, respectively. In part 3.2.2, average change in production for these food crops
between the two periods has been decomposed into different components to study the
contribution of area, yield, and interaction between changes in area and yield towards this
change in production (Table 3.4). In part 3.2.3, instability in agricultural production is
measured in terms of variability of production in important crops by using adjusted coefficient

of variation for production (Table 3.5).

3.2.1 Growth Performance of Egyptian Agriculture
Wheat

Cultivated area under wheat crop declined during period I by an annual 1.31 %. However, in
period II, it grew at a significant annual rate of 3.59 %. Yield recorded highly significant
growth rates of 4.52 % and 2.19 % during period I and period 1I, respectively. Under the
combined effect of cultivated area and yield, the growth rate of production showed
a significant increase in period II, where it grew by 5.97 %, while it remained stagnant in
period I. Although the growth rate in yield was significant in period I, it could not offset the
declining trend of area which resulted in stagnancy of production during this period.

Maize

During period I, cultivated area under this crop declined by an annual 1.86 %, but its
yield grew at a significant rate of 2.19 %. The combined effect of area and yield resulted in
stagnancy of production. The cultivated area remained stagnant during period II, while yield
grew at a significant rate of 3.35 %. Under the rising impact of yield, the production
registered a significant growth rate of 2.75 %. It is observed that yield was the main

component in growth of maize production during period II.
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Table 3.1 Growth Rate of Cultivated Area for Major Food Crops in Egypt, 1980-2000

Commodity 1980-1986 1987-2000
Constant b R? F Growth rate Constant b R? F Growth rate

Wheat 1,368.33*** | -16.96 0.19 1.38 -1.31 1,623.05%*%* 77.81%*%* | (.74 30.69%** 3.59
Maize 2,018.45%** | 34,66 0.28 2.32 -1.86 2,001.40%*%* 0.69 0.01 0.03 0.03
Rice 083.46%** 0.04 0.00 0.00 0.01 892.71*** 54.41%*%* | (.82 50.33%%* 427
Potatoes 146.81%** 3.59 0.27 2.22 2.20 189.16%** 1.84 0.02 0.24 0.91
Broad bean | 244.75%%* 5.56%* 0.51 6.15%* 2.06 333.10%** -1.02 0.01 0.11 -0.31
Lentils 9. 75%** 1.61***| (.80 24.,02%** 9.46 21.05%*%* 117 | 0.74 30.95%** -9.07
Garlic 13.64%%#* -0.18 0.02 0.10 -1.40 11.15%%* 0.95%*%* | 0.46 0.48%#** 5.33
Onions 47 47#** -1.22 0.35 3.22 -291 31.16%%* 341%* | 0.67 22.43%%* 6.19
Tomatoes 297.21%%* [ 10,71%* 0.62 9.97%* 3.09 352.21 %% 5.71% 0.28 4.24* 1.46
Squash 57.25%%* 0.31 0.10 0.67 0.53 39.69%** 3.75%*%*% | (.85 60.19%#* 5.69
Eggplant 28.90%** 1.33 0.29 2.50 3.81 29.65%#* 3.58**%*% | (.86 68.31%** 6.55
Cucumber 45 5] %** -0.36 0.29 2.42 -0.82 31.27%%* 2.12%*%*% | (.84 56.59%%* 4.60
Citrus 145.40%** 6.48%**%| (0.95 |108.97*** 3.71 204.73%** 10.75%** | (0.90 103.35%** 3.84
Dates 4,540.61*** | 209.71** 0.65 11.20%* 3.82 5,473.72%*%* 1260.64*** | (.86 68.84%#* 3.57
Grapes 35.83%%* 4.58***% | (.87 41.17%#** 8.12 79.31%%* 4.24%%% | ()81 48.13%#** 3.89
Banana Q.91 *** 1.61%**%| 094 85.68*** 9.39 27.36%%* 1.25%%% | (.78 38.94%** 3.46

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.
*** Indicates significant at one percent level of significance.
** Indicates significant at five percent level of significance.

* Indicates significant at ten percent level of significance.
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Table 3.2 Growth Rate of Yield for Major Food Crops in Egypt, 1980-2000

Commodity 1980-1986 1987-2000
Constant b R? F Growth rate | Constant b R? F Growth rate

Wheat 1.24%%* 0.07%** 0.77 19.57%** 4.52 1.91%** 0.05%** 0.85 61.59%** 2.19
Maize 1.63%%* 0.04%** 0.94 87.09%#** 2.19 2.04%** 0.09%** 0.92 123.55%*%* 3.35
Rice 2.37%** 0.01 0.07 0.42 0.33 2.65%** 0.09#** 0.94 170.33 %% 2.73
Potatoes 6.92%** 0.26%** 0.87 38.93%#* 3.21 8.44 %% 0.07 0.19 2.60 0.78
Broad bean | 0.83%*%* 0.04%** 0.91 57.77%** 4.04 0.97%*** 0.02 0.12 1.53 1.79
Lentils 0.34%%* 0.05%** 0.94 99.11%** 8.79 0.78%*** -0.01 0.18 2.49 -1.25
Garlic 7.53 %% 0.13%#** 0.80 24.67%** 1.60 8.62%** 0.18%#** 0.86 64.86%** 1.82
Onions 8.35%** -0.06 0.09 0.61 -0.74 9.02%** 0.04 0.08 0.91 0.43
Tomatoes 6.24%%* 0.71%%* 0.97 181.98*** 7.54 10.35%*%* (0.38%** 0.73 30.26%** 2.92
Squash 8.26%** -0.06 0.15 1.08 -0.75 7.35%** -0.01 0.01 0.10 -0.08
Eggplant 8.60%** 0.06 0.03 0.18 0.68 8.92%:** 0.02 0.06 0.64 0.22
Cucumber | 6.20%** 0.17%** 0.78 21.25%%* 2.45 6.87%** 0.08** 0.36 6.05%* 1.08
Citrus 6.58%*** 0.25%** 0.81 26.08%** 3.25 8.91%*** -0.15%* 0.39 7.16%* -1.91
Dates 86.29%** -0.07 0.00 0.01 -0.08 85.67*** 1.30%** 0.76 34.93%** 1.37
Grapes 6.55%** 0.01 0.01 0.01 0.06 6.10%*** 0.13%* 0.42 7.96%* 1.86
Banana 10.67%%** 0.09 0.20 1.47 0.81 10.84%** 0.45%** 0.91 106.35%*:* 3.22

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.
*** Indicates significant at one percent level of significance.
** Indicates significant at five percent level of significance.
* Indicates significant at ten percent level of significance.
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Table 3.3 Growth Rate of Production for Major Food Crops in Egypt, 1980-2000

Commodity 1980-1986 1987-2000
Constant b R? F Growth rate Constant b R? F Growth rate

Wheat 1,699.28*** [ 69.21 0.32 2.88 3.44 2,971.19%%* | 289 5]**:* 0.92 134 .43 %% 5.79
Maize 3,324.64%** [ 16.92 0.02 0.12 0.50 4,282.52%%% | 145 89%** 0.84 56.18%%* 2.75
Rice 2,330.51*** | 7.15 0.04 0.24 0.30 2,241.30%** | 289 92*** 0.91 112.08%*** 6.79
Potatoes O87.75%** | 74 58%* 0.61 9.47%* 5.63 1,602.79%** | 2902 0.07 0.78 1.61
Broad bean | 202.23%%* [ ][4 88%** 0.78 21.60%** 5.53 317.54%** 6.57 0.09 1.06 1.81
Lentils 1.84%%* 1.84%%* 0.88 45.64%** 18.20 15.72%%%* -0.94%** 0.84 56.66%** -10.30
Onions 360.59*** | -4.70 0.10 0.59 -1.38 241.11%%% | 44 58%** 0.78 38.10%** 8.06
Garlic 112.77%**%|  -1.77 0.02 0.12 -1.69 101.04 %3 Q.34 %% 0.45 8.98*** 5.61
Tomatoes | 1,687.20%** [ 358.00%** 0.88 42.17#** 10.85 3,493.60%** | 23() 82%** 0.90 97.45%%* 4.52
Squash 443 .83*** | 390 0.18 1.27 0.85 200.73%** | 27 .36%** 0.79 41.99%** 5.67
Eggplant 243.22%%% | 15,58 0.23 1.79 497 258.20%** | 34 35%%* 0.80 44.16%** 6.89
Cucumber 282.52%*% | 4 9]1* 0.42 4.40* 1.61 207.48%*** 19.69%** 0.79 42 .37 #** 5.70
Citrus 031.28%*%*% | Q) 9f#*: 0.93 79.53%%* 6.89 1,868.34%** | 43 53%* 0.40 7.19%* 2.00
Dates 388.99%** | 17 54%** 0.71 14.90%** 3.75 448.68%** | 357H** 0.89 89.39%** 5.07
Grapes 234 .53%%% | 3(,12%%** 0.90 55.62%%* 8.14 453.65%** | 44 80*** 0.90 98.80%** 5.84
Banana 100.21%%*% | 19 55%*: 0.93 79.60%** 10.39 271.49%%% | 34 4w** 0.90 100.72 %% 6.72
Red meat 250.50%** | 28.19%*:* 0.92 69.18%#* 7.47 500.26%** 9.94 0.22 3.08 1.74
Poultry 21.08 28.57%** 0.85 33.36%** 19.09 374.90%** 18.87%* 0.41 7.77%* 3.72
Fish 122.41%%*%| 9 80** 0.57 7.97%* 5.88 194.66%** | 23 95%** 0.80 38.82%** 6.61
Milk 1,864.36%** | 3573]*** 0.97 |193.29%** 1.75 1,513.81%%* | 142 3% 0.45 9.00%** 5.67
Eggs T7.61%%% | 14 Q%% 0.96 | 135.53%#** 10.03 183.24 %3 -2.97 0.16 2.13 -1.83
Sugar 538.14%%% | 33 27%%*% 0.78 20.99%** 4.84 741.61%** 18.83 0.04 0.50 2.16
Oils & Fats | 346.32%**| -6.57 0.21 1.80 -2.07 270.89%*** 19.65%%** 0.43 8.45%** 4.81

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.
*#** Indicates significant at one percent level of significance.
** Indicates significant at five percent level of significance.

* Indicates significant at ten percent level of significance.
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Figure 3.1 Trends in Production for Major Food Crops
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Rice

Cultivated area under this crop showed a stagnant position during period I, its yield also
remained stagnant resulting in stagnancy in rice production. During period II, the cultivated
area was highly significant with an annual growth rate of 4.27 %. Under the impact of modern
technology and agricultural reform policy, yield of this crop recorded a significant annual
growth rate of 2.73 %. Resulting from the combined effect of both the forces, the production
also grew at a significant annual rate of 6.79 %. Although area and yield contributed
significantly to an increase in production levels in period II, they resulted in stagnancy in rice
production in period I.

Potatoes

In both periods cultivated area under potatoes remained stagnant. During period I, yield grew
at a significant annual rate of 3.21 % and production also showed a significant annual growth
rate of 5.63 % where the yield contributed significantly to an increase of the production level
in this period offsetting the stagnancy trend of area. During period II, production of potatoes
remained stagnant; it may be due to the fact that productivity was lowest and cultivated area
remained stagnant.

Tomatoes

During period I, cultivated area under tomatoes grew at a significant annual rate of 3.09 %; its
yield also registered a significant annual growth at 7.54 %. Resulting from the impact of high-
yielding varieties area and yield, production recorded a significant annual growth rate of
10.85 % during this period. During period II, a similar trend has been observed; the area
under this crop grew at a significant annual rate of 1.46 %. Its yield also increased recording
a significant annual growth rate at 2.92 %. Under the combined effect of area and yield, the
annual growth rate of production showed a significant increase at 4.52 % where the yield
contributed more than the area to growth in tomatoes production.

Broad Bean

Cultivated area under this crop grew at a significant annual rate of 2.06 % during period I. Its
yield also recorded a significant annual rate of 4.04 %. Under the combined effect of high-
yielding varieties of area and yield, the annual growth rate of production showed a significant
increase at 5.53 %, yield contributed more than area in increasing production. The cultivated
area under this crop showed a stagnant position during period II. Its yield also remained

stagnant resulting in stagnancy in production.
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Citrus

During period I, cultivated area under citrus crop grew at a significant annual rate of 3.71 %,
the yield growth rate was also highly significant at 3.25 %. Under the combined effect of both
forces, the annual growth rate of production showed a significant increase at 6.89 % during
this period. It has been observed during period II, that the growth rate for the cultivated area
under citrus was highly significant at 3.84 %, while its yield declined at a significant annual
rate of 1.91 %. Under the combined effect of area and yield, the production of citrus grew at
a significant annual rate of 2 %, where the annual growth rate in cultivated area could offset
the declining trend of yield, which resulted in a significant annual growth in production
during period II. The annual growth rate in citrus production in period I was much higher than
in period IL.

Grapes

For grapes, cultivated area under this crop grew at a significant annual rate of 8.12 % during
period I, while its yield showed a stagnant position. Production of this crop registered
a significant annual growth rate of 8.14 % resulting from the rising impact of cultivated area,
which could offset the stagnancy effect of yield. During period II, cultivated area of grapes
recorded a significant annual growth rate of 3.89 %; its yield also grew at a significant annual
rate of 1.86 %. Under the impact of high-yielding varieties area and yield, the production
recorded a significant annual growth rate of 5.84 %. The area under this crop was the main
source of increase in the production during period I, while area and yield were the factors
responsible for increase in the production during period II.

Red Meat

A simple linear trend shows that red meat production, during period I, increased by
a significant annual growth rate of 7.47 %. The time trend variable is significant at the
0.01 probability level and it explains 92 % of the variation in production of this commodity.
During period II, the results of the simple trend analysis show that the production of red meat
increased at an annual growth rate of 1.74 %. The time trend variable is not significant. Only
22 % of the variation in the red meat production is explained by the time trend factor.

Sugar

An increasing trend has been observed for production of sugar during period I under
consideration. It increased significantly at an annual growth rate of 4.84 %. The R’value
shows that 78 % of the variation in the sugar production is explained by the time factor.

During period II, the production of this food commodity also increased by an annual growth
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rate of 2.16 %. The time trend variable is not significant and explains only 4 % of the
variation in production of this crop.

Oils & Fats

The results of simple linear trend show that the production of oils & fats declined by
an annual rate of 2.07 % during period I, but the time trend variable is not significant. During
period II, it increased significantly by an annual growth rate of 4.81 %. The time trend
variable explains 43 % of the variation in oils & fats production.

Fish

Aquaculture has played an important role in improving the supplies of fish, rising from just
35,000 tons in 1992 (10 % of supplies) to 340,000 tons in 2000 (47 % of supplies to market)
(MALR, 2001). A simple linear trend shows that fish production during period I increased by
an annual growth rate of 5.88 %. The time trend variable is significant at the 0.05 probability
level and it explains 57 % of the variation in fish production. During period II, production of
fish increased by a significant annual growth rate of 6.61 %. And 80 % of the variation in fish

production is explained by the time factor.

3.2.2 Decomposition of Changes in Crop Production
In this section, decomposition analysis is used to estimate the components of production
changes. The change in mean production of different crops between two periods - before and
after the reform - has been divided into three components; cultivated area, yield, and
interactions changes. Thus, this section sheds light on the contribution of different
components in the growth of production for different crops.
The analysis uses averages of production and cultivated area while it uses the weighted
average of yield for each crop, to decompose the difference in the changes in mean production
between the two periods of policy changes. Decomposition analysis is a mathematical method
that disaggregates a difference in an observable quantitative variable into its components.
This approach is applied for decomposing changes in the production into (1) changes due to
the cultivated area effect (2) changes due to the yield effect, and (3) changes due to the
interaction effect between area and yield.
Mean production for a crop can be expressed in two components as follows:

P=AY (3.1)
where A denotes the cultivated area, Y is the yield, and P is the level of production. Using

equation (3.1), a change in production between a base period F, and a comparison period A

18 stated as:
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AP=P -P, (3.2)
=AY -Y, A, (3.3)
=AY A Y +Y A=Y A+ A Y =AY —A Y+ A Y, (34)
=(4 =A4))Y, +(¥,=Y,) A, +(4 - A)) (¥, - Y,) (3.5)

AP =AA.Y,+AY. A, +AA.AY (3.6)

where AP denotes the change in average production, AA presents the change in cultivated
area, AY is the change in weighted average of the yield with the area.

The first term on the right hand side of equation (3.6), denotes the change in cultivated area
with fixed yield (the cultivated area effect), the second term is the change in yield (the yield
effect) with fixed area, and the third is the interaction of two sources. The values in Table 3.4
confirm the area effect, yield effect, and interaction effect for each food commodity.

Wheat

Table 3.4 presents the change in average production and the percentage contribution of
different factors to this change. It would be seen from the Table that average production of
wheat increased from 2,005.51 thousand tons in period I to 4,998.02 thousand tons in
period II, with a percentage increase of 149.21 % between the two periods. The main
contributor to this increase in wheat production was cultivated area, its share was 45.42 % and
share of change in mean yield was 32.53 %. While change in area-yield interaction accounted
for 22.05 % in the change. Thus, simultaneous movement of mean area and mean yield during
period II had also contributed much to increasing wheat production.

Maize

Average production of this crop had increased by 58.85 % between the two periods. Mean
yield was the main component to the change in average maize production in Egypt; it
contributed 80 % towards the change in average production. While change in mean area
accounted for only 13.11 % to the change in production between the two periods.
Contribution of interaction between changes in mean area and mean yield ranked last in terms
of contribution to the average change in production between the two periods, it had

contributed to the extent of 6.22 %.
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Table 3.4 Average Annual Crop Production and Components of Change in Production in

Egypt in Period I (1980-1986) and Period II (1987-2000)

AZ;;i%lessrigigitsl)o n Component of change (in percent)
C Change Ch . Interaction between
rop Period I Period II in mean ange m changes in mean area | Total
mean yield .
area and mean yield
Wheat 2,005.51 4,998.02 45.42 32.53 22.05 100.00
(149.21)*
Maize 3,401.23 5,402.72 13.11 80.66 6.22 100.00
(58.85)
Rice 2,362.46 4,270.63 36.49 49.05 14.46 100.00
(80.77)
Potatoes 1,323.78 1,805.13 65.93 27.48 6.59 100.00
(36.36)
Broad bean 269.07 363.53 59.37 33.62 7.01 100.00
(35.10)
Lentils 10.14 28.60 84.32 0.82 14.87 100.00
(2,155.08)
Garlic 104.82 166.40 65.81 24.68 9.52 100.00
(58.75)
Onions 339.45 553.17 49.51 38.48 12.01 100.00
(62.96)
Tomatoes 3,298.68 5,109.44 24.69 66.33 8.99 100.00
(54.89)
Squash 468.30 482.12 421.17 - 285.65 -35.52 100.00
(2.95)
Eggplant 313.34 98.70 95.99 2.56 1.45 100.00
(59.16)
Cucumber 304.60 345.33 37.12 59.91 2.97 100.00
(13.37)
Citrus 1,349.72 2,173.02 99.05 0.59 0.36 100.00
(61.00)
Dates 469,439.75 | 696,465.99 68.39 23.75 7.86 100.00
(48.36)
Grapes 370.08 766.40 86.90 6.78 6.31 100.00
(107.09)
Banana 190.69 512.47 65.64 16.30 18.06 100.00
(168.74)

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.

* Percentage Change in Production in parentheses.
Rice
Rice is one of the most important cereal crops in Egypt in period I and period II. Its average
production increased from 2,362.46 thousand tons in period I to 4,270.63 thousand tons in
period II. It increased by 80.77 % between the two periods. Change in mean yield had
contributed more than the change in mean area towards increasing rice production in Egypt

between the two periods. Yield accounted for 49.05 % while the increase in mean area had
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contributed to the extent of 36.49 % towards the production change over the two periods.
Change in area-yield interaction accounted for 14.46 % in the change in production, this
indicated that a simultaneous increase in mean area and mean yield had also contributed much
to increasing rice production.

Potatoes

Production of potatoes is very high, as it is the most important root crop in Egypt. It increased
from an average of 1,323.78 thousand tons in period I to an average of 1,805.13 thousand tons
in period II, i.e., an increase of 36.36 %.

The change in mean area was the main component responsible for enhancing the average
potato production in Egypt over the two periods. It contributed 65.93 % towards the change in
production. In this analysis, the effect of yield was 27.48 %, it may be due to the fact that
yield levels in this crop in period I were not very low as compared to period II. The
interaction term contributed 6.59 % to the change in average production over the two periods.
Tomatoes

Tomatoes are the most important vegetable crops in Egypt, offering a high net return. The
average production of tomatoes increased from 3,298.68 thousand tons in period I to
5,109.44 thousand tons in period II, with a percentage increase of 54.89 % between the two
periods. Mean yield was the main factor of change in average tomato production. It
contributed 66.33 % towards the increase in production, while change in mean area accounted
for 24.69 % to the change in production between the two periods. Contribution of interaction
changes in mean area and mean yield accounted for 8.99 % of the change.

Broad Bean

For this crop, average production between the two periods showed an increase of 35.10 %, it
increased from 269.07 thousand tons in period I to 363.53 thousand tons in period II. The
share of change in mean cultivated area in the increase in average production between the two
periods was 59.37 %, while change in mean yield came to be 33.62 %. The interaction term
between change in mean area and mean yield contributed 7.01 % towards change in average
production between the two periods.

Citrus

Citrus are the most important fruit crops in Egypt, they are items exported. The production of
citrus fruits registered a sharp rise between the two periods from 1,349.72 thousand tons in
period I to 2,173.02 thousand tons in period II, i.e., an increase of 61 %. The dominant factor
towards the increase in production was the change in average area of this crop between the

two periods whose share in the total change was 99.05 %. Contribution of the change in mean
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yield registered only 0.59 % to the total change in production. The share of the change in
interaction term between changes in mean area and mean yield is very small as compared to
the area contribution and it was only 0.36 % to the increase in production.

Grapes

Average production of this crop doubled between the two periods in Egypt. It increased from
370.08 thousand tons in period I to 7,66.40 thousand tons in period II, with a percentage
increase of 107.09. The contribution of change in mean area was more than the contribution
made by the change in mean yield to the change in average production due to substantial
increase in cultivated area of this crop between the two periods. Area contributed 86.90 % to
the change while yield contribution was only 6.78 %. Change in interaction term helped to
increase grape production; its contribution was 6.31 % towards change in production of this

crop.

2.2.3 Instability Analysis of Crop Production
This section is to measure the extent of variability in the time series of production of different
crops. The index of instability proposed by Cuddy-Della Valle (1978) has been selected,
further on referred to as CD-Index. It is defined as follows (Cuddy and Della Valle, 1978, pp.
79-85):

I, =CV~1-R"
where 7, is the index of instability, CV is the coefficient of variation of the time series and
R? is the adjusted coefficient of determination of the linear trend function.
The index (I, )has been calculated by selecting the trend function at a significant level of at
least 5 %. When the trend function is not significant, the coefficient of variation (CV')is
chosen.
The advantages of this index are derived from its combination of the coefficient of variation
with the coefficient of determination to adjust the observations to the respective trend value.
Otherwise the fluctuations around the trend line would easily be overestimated.
This index is computed to examine the magnitude of instabilities of selected food
commodities. The analysis restricted to production variability in the two time periods,

namely, 1980 to 1986 and 1987 to 2000. The time period from 1980 to 1986 referred to the

pre-reform period and the period from 1987 to 2000 referred to post-reform period.
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Table 3.5 Instability Indices of Production for Major Food Commodities in Egypt, 1980-2000

1980-1986 1987-2000
Commodity St Tnstability St Instability | A% In
Mean deviation | indices (/) Mean deviation | indices (1) instability
Wheat 2,010.73 297.86 14.81 4,997.78 1,172.71 6.57 -55.64
Maize 3,400.76 | 297.96 8.97 5,303.77 621.31 4.92 -45.15
Rice 2,362.69 89.42 3.78 4,270.70 1,183.16 8.86 134.39
Potatoes 1,323.34 | 233.48 26.33 1,805.90 [439,014.00 24.32 -7.63
Broad bean 269.17 41.19 7.65 363.56 86.32 23.74 210.33
Lentils 10.11 4.79 17.53 9.13 4.00 18.40 4.96
Onions 339.45 38.51 11.34 553.17 97.09 17.46 53.97
Garlic 104.82 30.75 29.34 166.40 54.24 25.10 -14.45
Tomatoes 3,298.21 937.23 10.52 5,109.37 948.31 6.12 -41.83
Squash 461.37 22.82 4.95 482.24 119.69 11.91 140.61
Eggplant 313.33 79.65 25.42 498.62 149.50 14.09 -44.57
Cucumber 304.63 18.49 6.07 345.29 86.05 11.71 92.92
Citrus 1,349.69 | 236.19 4.90 2,173.04 269.65 10.05 105.10
Dates 467.93 50.89 6.19 695.55 145.55 7.32 18.26
Grapes 370.05 77.65 6.92 767.22 183.91 7.90 14.16
Banana 188.18 49.66 7.39 512.44 141.18 9.09 23.00
Red meat 377.39 71.99 5.72 569.87 2.81 14.53 154.02
Poultry 149.65 76.02 21.34 506.98 114.23 18.02 -15.56
Fish 166.53 31.79 14.13 362.34 105.68 14.29 1.13
Milk 2,023.25 87.82 0.74 2,510.08 826.21 25.34 3,324.32
Eggs 141.50 35.54 5.53 162.44 28.76 17.70 220.07
Sugar 687.88 92.42 6.31 873.44 351.30 40.22 537.40
Oils & Fats 316.75 35.19 11.11 408.43 116.10 22.46 102.16

Source: Calculated Based on Data from CAPMAS and MALAR, Various Issues.

Table 3.5 presents instability indices of production for different food commodities. It shows

that the variability in production changed between the two periods. The highest increase in the

variability is observed for milk and dairy products, where the variability in terms of the

corrected coefficient of variation in the production for this commodity has increased by

3,324.32 % as compared to period I. The variability in period II is much higher than the

variability in period I for the commodities: sugar (537.4 %), eggs (220.07 %), broad bean
(210.33 %), red meat (154.02 %), and citrus (105.1 %). The smallest increase in the corrected

coefficient of variation is observed in the production of fish, where its variability has

increased by 1.13 % from its period I level. In addition variability in production declined for

maize, potatoes, eggplant, poultry, garlic, and tomatoes.
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3.3 Development of Food Consumption

Changes in food consumption patterns in any society are an important indicator of
development changes. Such changes are mostly an outcome of changed income, which in turn
has important implications for the agribusiness sector, especially, in terms of production,
processing and trade. In addition, food consumption patterns in any country are governed by
the food habits of societies within a country. Thus, this section proposes to assess trends in
per capita consumption for major food commodities in Egypt during the two periods

(Table 3.6).

3.3.1 Trends in Food Consumption

Egypt has achieved considerable progress towards an equilibrated supply and consumption of
major food crops. The local production of food items such as rice, vegetables, fruits, poultry,
and eggs has been sufficient to meet the domestic demand with some surplus for export.
Wheat

During period I, it is observed that per capita consumption of wheat increased from
146.5 kg/year in 1980 to 161.8 kg/year in 1986. A simple linear trend analysis shows that per
capita wheat consumption increased by 1.99 kg/year, with an annual growth rate of 1.27 %.
The time trend variable is significant at the 0.01 probability level and it explains 72 % of the
variation in the change of the consumption pattern. While during period II, per capita wheat
consumption declined from 164.4 kg/year in 1987 to 145.8 kg/year in 2000. The trend
analysis also reveals that it declined by 1.55 kg/year, with an annual decrease rate of 0.88 %.
This may be due to increasing size of the population from about 48,816 million in 1987 to
63,976 million in 2000. The time trend variable is insignificant and it explains only 14 % of
the total variation in consumption change.

Maize

Per capita consumption of maize has decreased during period I from 91 kg/year in 1981 to
80.3 kg/year in 1986. The trend analysis shows that maize consumption declined by
0.83 kg/year, decreasing at an annual rate of 0.97 %. But the time trend variable is
insignificant. During period II, the per capita consumption of maize dropped from 91.56
kg/year in 1997 to 79.41 kg/year. The time trend analysis shows that maize consumption has
decreased by 0.23 kg/year, at an insignificant annual rate of -0.27 %.
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Table 3.6 Growth Rate of Per Capita Consumption for Major Food crops in Egypt, 1980-2000

Commodity 1980-1986 1987-2000
Constant b R? F Growth rate Constant b R? F Growth rate

Wheat 147 .41 %% 1.99%:** 0.72 15.13%%* 1.27 186.69%**:* -1.55 0.14 1.83 -0.88
Maize 89.12%*%* -0.83 0.08 0.52 -0.97 86.90%*** -0.23 0.06 0.72 -0.27
Rice 34.10%** -0.67* 0.39 3.85% -2.15 29.59%** 1.52%%* 0.77 36.62%** 3.78
Potatoes 14.69%** 1.53%** 0.79 22.69%#* 7.08 26.74%%* -0.73 0.22 3.18 -3.37
Broad bean 5.28%** -0.04 0.01 0.04 -0.78 5.69%** 0.03 0.02 0.26 0.51
Lentils 1.54%%* -0.07 0.13 0.92 -5.65 1.28%%* -0.03%* 0.34 5.56%* -2.75
Onions 14.03%*%* 0.13 0.09 0.92 -5.65 15.27%%* 0.12 0.03 0.36 0.75
Garlic 2.8 %** -0.04 0.02 0.09 -1.50 2.95%** 0.03 0.03 0.39 0.94
Tomatoes 43.53%** 6.11%** 0.82 27.13%%* 8.60 80.79%** -0.54 0.17 2.29 -0.70
Squash 10.35%*%* 0.19%* 0.61 9.35%* -2.00 5.96%** 0.14 0.22 3.14 2.01
Eggplant 5.95%%* 0.17 0.19 1.36 2.54 5.45%%* 0.25%** 0.43 8.42%%* 3.47
Cucumber 6.62%** -0.01 0.01 0.05 -0.15 5.0 %** 0.10%** 0.44 8.49%** 1.75
Citrus 17.93 %% 0.59 0.21 1.56 2.87 24 .82%** -0.07 0.01 0.09 -0.29
Dates 8.52%*%* 0.12 0.31 2.66 1.32 10.28%** -0.21 0.21 2.92 -0.24
Grapes 4.Q7%*% 0.57%** 0.91 57.47%%* 7.01 10.13%%* 0.25%** 0.58 15.10%%** 2.10
Banana 1.93%:%* (.23 %% 0.85 33.13%%* 7.717 4.66%** 0.17%** 0.66 21.78%** 2.91
Red meat 9.05%** 0.18%#** 0.66 11.84%%* 1.85 0,84 #** 0.32%* 0.36 6.22%* 2.65
Poultry 2.83%%* 0.42%%* 0.76 18.50%** 8.92 9.50%** -0.02 0.01 0.05 -0.21
Fish 3.78%** 0.34%%* 0.83 29.86%** 6.34 6.14%%* 0.36%** 0.57 14.40%** 4.17
Milk 26.36%** 2.52%* 0.62 9.79%** 6.68 31.60%** 2.33* 0.27 4.03* 4.87
Eggs 1.47%%* 0.17%#** 0.91 58.14%%#* 7.47 2.48%** -0.06* 0.26 3.79% -2.90
Sugar 26.14%*% 0.40%* 0.49 5.82%* 1.43 21.65%** 1.27%%* 0.54 12.80%** 4.16
Oils & Fats | 14.86%** -0.65%* 0.55 7.20%* -5.44 6.70%** 0.69%** 0.75 33.24%** 6.00

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.
*** Indicates significant at one percent level of significance.
** Indicates significant at five percent level of significance.

* Indicates significant at ten percent level of significance.
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Rice

Rice is the predominant staple food for Egypt and mainly produced and consumed locally. In
addition to being a rich source of energy, rice is a good source of thiamine, riboflavin and
niacin. Rice consumption in Egypt is always taken with other food items, such as vegetables,
fish or meat for lunch and in many instances, for dinner too. People also eat rice in other
forms like “milk rice”.

During period I, and over the years, rice consumption shows a gradual decline, but in 1981,
the consumption has increased to 34.5 kg/year, which contributes to a marginal declining
trend. The trend analysis reveals that rice consumption declined by 2.15 kg/year, only 39 % of
the variation in the consumption patterns of rice is explained by the time trend factor.
However, during period II, per capita consumption of rice has varied from a low of
27.2 kg/year in 1988 to a high of 52.9 kg/year in 1999, clearly reflecting a change in the
pattern of consumption for this commodity. A simple linear analysis shows that rice
consumption increased by 1.52 kg/year, with an annual growth rate of 3.78 %. The trend
variable is significant at the 0.01 probability level and it also explains 77 % of the variation in
consumption pattern change.

A definite conclusion emerging from the pattern of change in consumption of these cereals is
that wheat is consumed with a declining trend during the period under consideration, and it
has been, over the years, replaced mainly by rice. Rice has gradually become the most
important cereal food item in the country and now holds a predominant position. The reason
for this, the increase in productivity per unit area and the increase in the area cultivated to rice
crop because of a high net return to unit area for this crop.

Despite the ease of wheat preparations compared to rice, it is imported because of the
substitution by clover crops, which are mainly used as an animal feed and where a high net
return to unit area can be achieved.

Potatoes

Potatoes are always consumed in Egypt together with rice as main dish for lunch or with
bread for dinner especially for the poor. Therefore, consumption of potatoes can be used
as an indicator of development change, where a declining use of potatoes can be linked to
an increased standard of living. During period I, per capita potato consumption increased
from 17.3 kg/year in 1980 to 23.2 kg/year in 1986. The results of the simple trend analysis
show that per capita potato consumption has increased by 1.53 kg/year, with a highly
significant annual growth rate of 7.08 %. The time trend variable is significant at the

0.01 probability level and explains 79 % of the variation in potatoes consumption. During
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period 1I, a declining trend is found for potatoes consumption; it declined by 0.73 kg/year.
The results of the trend analysis do not show a significant relationship with the time factor.
Tomatoes

Tomatoes registered an increase in per capita consumption during period I. It increased from
58.5 kg/year in 1980 to 90.5 kg/year in 1986. The trend analysis shows that per capita tomato

consumption increased by 6.11 kg/year, with an annual growth rate of 8.6 %. The trend

variable is significant at the 0.01 probability level. The R”value shows that 82 % of the
variation in consumption is explained by the time factor. During period II, the simple trend
analysis shows that per capita tomato consumption increased by only 0.54 kg/year, but it does
not show a significant relationship with the time variable.

Broad Bean

Broad bean has been always consumed in Egypt in two forms; dry broad bean, which is
consumed with bread for breakfast, and green broad bean, which is used as a vegetable and
consumed with rice for lunch. Generally, beans are mainly consumed by the poor in Egypt.
During period I, per capita broad bean consumption decreased from 6.13 kg/year in 1980 to
5.3 kg/year in 1986. The time trend shows that its consumption decreased by 0.04 kg/year, but
the time trend variable is insignificant. During period II, per capita consumption increased
from 4.7 kg/year in 1987 to 6.3 kg/year in 2000. But also this time trend variable is not
significant where the trend analysis reveals that per capita broad bean consumption increased
only by 0.03 kg/year.

Citrus

It is observed that per capita citrus consumption increased from 19.7 kg/year in 1980 to
20.8 kg/year in 1986 during period I. The trend analysis shows that its consumption increased
by 0.59 kg/year, with an annual growth rate of 2.87 %, but the trend variable is insignificant.
During period 11, a simple trend analysis shows that per capita citrus consumption declined by
0.07 kg/year.

Grapes

An increasing trend is observed in per capita grape consumption. During period I, it increased
from 5.5 kg/year in 1980 to 8.5 kg/year in 1986. From the results of trend analysis, per capita
consumption of grape increased by 0.52 kg/year, with an annual rate of 7.01 %. The time
trend variable is significant at the 0.01 probability level and 91 % of the variation in its
consumption pattern is explained by the time trend. During period II, per capita consumption
of grape increased from 10.3 kg/year in 1988 to 14.76 kg/year in 2000. The trend analysis

shows that per capita grape consumption increased by 0.25 kg/year, with an annual growth
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rate of 2.1 %. The trend variable is significant at 0.01 probability level and it explains 59 % of
the variation in grape consumption.

Red Meat

Per capita red meat consumption increased during the two periods under consideration.
During period I, a simple linear trend analysis shows that per capita consumption of red meat
has increased only by 0.18 kg/year, with an annual growth rate of 1.85 %. The time trend is
significant at the 0.01 probability level. The R’value shows that 66 % of the variation in red
meat consumption is explained by the time factor. During period II, per capita consumption of
red meat also increased by 0.32 kg/year, with a significant annual growth rate of 2.65 %. The
time trend explains 66 % of the variation in red meat consumption.

Fish

The increase in fish consumption has been provided by aquaculture, with the balance supplied
by capture fisheries (Mediterranean Sea, Red Sea, and the Northern Lakes) and imports. The
resulting trends in per capita fish consumption are shown in Table 3.6. An increasing trend
has been observed in per capita fish consumption. Annual per capita consumption of fish has
increased from 6.5 kg/capita in 1986 to an estimated 13.68 kg/capita in 2000. A simple linear
trend shows also that its per capita consumption during period I increased by 0.34 kg/year,
with an annual growth rate of 6.34 %. The time trend variable is significant at the 0.01
probability level and explains 83 % of the variation in fish consumption. During period II, the
per capita consumption of fish has increased by 0.36 kg/year, with a significant annual growth
rate of 4.17 %. Only 57 % of the variation in fish consumption is explained by the time factor.
Sugar

During period I, per capita consumption of sugar has increased by 0.4 kg/year, with an annual
growth rate of 1.43 %. The time trend variable is significant at the 0.05 probability level and it
explains 49 % of the variation in sugar consumption. During period II, it increased by
1.27 kgl/year, with a significant growth rate of 4.16 %. Only 54 % of the variation in sugar
consumption is explained by the time factor.

Oils & Fats

The results of trend analysis show that per capita consumption of this food group has
decreased by 0.65 kg/year, with a decline annual rate of 5.44 % during period I. The time
trend is significant at the 0.05 probability level. The R’ value shows that 55 % of the variation
in oils & fats consumption is explained by the time factor. During period II, per capita
consumption of these commodities increased by 0.69 kg/year, with a significant annual

growth rate of 6 %. The time trend explains 75 % of the variation in the consumption.
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3.3.2 Decomposition of Changes in Food Consumption
The decomposition analysis is applied for decomposing changes in total consumption of the
food crop into: (i) the change in mean per capita consumption (ii) the change in mean
population number; and (iii) the change in interaction effect of mean per capita consumption
and mean population number.
Mean consumption for a crop can be written as:

C=c.P (3.7)
where C is the total consumption for a crop, ¢ is the per capita consumption, and P is the
population number. Using equation (3.7) a change in mean total consumption between a base

period C, and a comparison period C, is stated as:

AC =C,-C, (3.8)
=, P—¢, F, (3:9)
=(c;=co) B+ (B =P)co+(e,—¢, ) (P ~R) (3.10)

AC =Ac.P,+AP.c,+ Ac.AP (3.11)

where AC denotes the change in average total consumption. Ac presents the change in per
capita consumption. AP is the change in mean population number. Decomposition of change
in average total consumption of various food crops between two periods in Egypt and the
contribution of different components in the change of total consumption are presented in
Table 3.7 and discussed below.

Wheat

Average total consumption of this crop has increased from 7,118.59 thousand tons in period I
to 9,991.67 thousand tons in period II, with a percentage increase of 42.38 %. Change in
mean population was the main component to the change in average total wheat consumption
in the country. It contributed 62.82 % while change in mean per capita consumption
accounted for 29.36 % to the change in total consumption of this crop. The share of
interaction term between changes in mean per capita consumption and mean population

number contributed 7.82 % to the change in average total wheat consumption.
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Table 3.7 Average Annual Food Consumption and Components for Change in Consumption

in Egypt in Period I (1980-1986) and Period II (1987-2000)

Avf;iiiggél;ligg;on Component of change (in percent)
Change in Change in Interactipn between
Crop Period I Period IT mean per mean changes in mean per Total
. . capita consumption and
capita population .
. mean population
consumption
Wheat 7,118.59 |9,991.67 29.36 62.82 7.82 100.00
(42.38)
Maize 3,885.44 |4,827.79 -0.53 100.67 -0.14 100.00
(26.44)
Rice 1,413.38 |2,314.09 46.03 41.71 12.25 100.00
(63.82)
Potatoes 990.79 |1,220.72 1.38 98.25 0.37 100.00
(27.09)
Broad bean 230.88 337.76 33.75 57.27 8.98 100.00
(46.48)
Lentils 53.00 61.82 -99.73 226.28 -26.55 100.00
(11.76)
Garlic 120.20 182.13 25.23 68.05 6.72 100.00
(39.08)
Onions 634.34 901.54 39.31 50.23 10.46 100.00
(53.00)
Tomatoes 3,272.64 |4,377.60 22.62 71.36 6.02 100.00
(37.30)
Squash 430.80 397.66 367.54 -365.38 97.84 100.00
(-7.29)
Eggplant 306.61 412.64 20.74 73.74 5.52 100.00
(36.10)
Cucumber 300.49 326.36 -128.32 262.48 -34.16 100.00
(10.14)
Citrus 935.66 |1,386.08 36.82 53.38 9.80 100.00
(49.87)
Dates 41391 497.66 -12.41 115.71 -3.30 100.00
(23.01)
Grapes 333.59 680.46 59.32 24.89 15.79 100.00
(106.93)
Banana 134.54 334.70 64.94 17.77 17.29 100.00
(149.80)
Red meat 451.80 694.49 40.83 48.30 10.87 100.00
(55.12)
Poultry 213.13 530.21 65.12 17.55 17.33 100.00
(151.67)
Fish 242.14 500.61 59.26 24.97 15.77 100.00
(106.63)
Milk 1,708.25 |2,754.36 44.39 43.79 11.82 100.00
(60.78)
Eggs 100.93 117.12 -34.88 144.17 -9.29 100.00
(18.46)
Sugar 1,277.00 |1,678.73 24.02 69.59 6.39 100.00
(38.25)
Oils 507.75 662.75 -16.38 120.74 -4.36 100.00
(22.05)

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.
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Maize

Average total consumption of maize crop has increased by 26.44 % between the two periods.
The highest contributor to this change was change in mean population, which contributed
100.67 % to the change. Per capita consumption contribution was negative to the increase in
consumption and the effect of interaction term between changes in mean per capita
consumption and mean population was also negative to the change in consumption.

Rice

Rice consumption increased by 63.82 % from 1,413.38 thousand tons in period I to
2,314.09 thousand tons in period II. Change in mean per capita consumption had contributed
more than the change in mean population towards the increase in rice consumption between
the two periods. Change in mean per capita consumption contributed to the extent of 46.03 %
while change in mean population’s contribution was 41.71 %. Effect of change in the
interaction term accounted for 12.25 % to the change in mean total rice consumption.
Potatoes

For this crop, average total consumption increased from 990.79 thousand tons in period I to
1,220.72 thousand tons in period II, i.e., an increase of 27.09 %. The dominant factor towards
the increase in potato consumption was change in mean population whose share in the total
change was 98.25 %. Change in mean per capita consumption contributed only 1.38 % to the
total change in potato consumption. The change in the interaction term between changes in
mean per capita consumption and mean population between the two periods was very low
accounting for only 0.37 % towards the total change in potato consumption.

Tomatoes

It is observed that average consumption of tomatoes increased to 4,377.60 thousand tons in
period II, with a percentage increase of 37.30 % over the average consumption in period I
Change in mean population number was the main factor responsible for increasing the
average total consumption over the two periods. It contributed 71.36 % while change in mean
per capita consumption accounted for 22.62 % in the change. The contribution of the
interaction term was 6.02 % towards the increase in mean consumption of this crop.

Broad Bean

Average total consumption of this crop has increased by 46.48 % over the two periods. The
share of change in the mean population was greater than share of a changing per capita
consumption between the two periods. It contributed 57.27 % to the change while

contribution of mean per capita consumption accounted for 33.75 %.
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The contribution of the interaction between changes in mean per capita consumption and
mean population number was 8.98 %.

Citrus

A high increase in total citrus consumption was registered between the two periods. It
increased from 935.66 thousand tons in period I to 1,386.08 thousand tons in period II, with
a percentage increase of 49.87 %. The share of change in mean population number in the
increase in average citrus consumption between the two periods was 53.38 %. Change in
mean per capita consumption contributed 36.82 % to the change. The share of change in
interaction term between changes in mean per capita consumption and mean population
number helped to increase the consumption where its contribution was 9.80 %.

Grapes

Average total consumption of this fruit doubled between the two periods in Egypt. It
increased from 333.59 thousand tons in period I to 680.46 thousand tons in period II, with
a percentage increase of 106.93 %. Change in mean per capita consumption contributed more
than the change in mean population towards the increase in grapes consumption between the
two periods. It contributed to the extent of 59.32 % while change in mean population
contributed 24.89 %. The contribution of change in the interaction term was 12.25 % to the
change in mean consumption, indicating simultaneous change in mean per -capita
consumption and mean population.

Red Meat

It is observed that average total consumption of red meat commodity increased substantially
between the two periods. It increased from 451.80 thousand tons in period I to
694.49 thousand tons in period II, with a percentage increase of 55.12 %. The increase in
mean population during period II resulted in an increase of red meat consumption. The share
of change in mean population was 48.30 %, while change in mean per capita consumption
contributed 40.83 % towards the increase in consumption of red meat. The share of
interaction between changes in mean per capita consumption and mean population number
was 10.87 % to the change in mean red meat consumption.

Fish

Average total consumption of fish between the two periods has doubled in the country. It
increased from 242.14 thousand tons in period I to 500.61 thousand tons in period II, with
a percentage increase of 106.63 %. The highest share in the increase in fish consumption was
taken by the increase in the mean per capita consumption between the two periods; it was

59.26 %. The share of the change in mean population came to 24.97 %. Change in the
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interaction term contributed 15.77 % towards change in average total consumption between
the two periods. A higher level of interaction indicated that a simultaneous increase in mean
per capita consumption and mean population had also contributed much to increasing the fish
consumption in the country.

Sugar

For average consumption of sugar, it increased from 1,277 thousand tons in period I to
1,678.73 thousand tons in period II, i.e., an increase of 38.25 %. Change in mean per capita
consumption had contributed more than change in mean population towards the increase in
sugar consumption between the two periods. It contributed to the extent of 69.59 % while the
change in mean population number contributed 24.02 %. The effect of change in the
interaction term accounted for 6.39 % to the change in mean consumption of sugar.

Oils & Fats

Average total oils & fats consumption has increased by 22.05 % between the two periods. The
main contributor to this change was the change in mean population number, which
contributed 120.74 % to the change. The per capita consumption contribution was negative to
the increase in consumption and the effect of interaction term between changes in mean
per capita consumption and mean population was also negative to the change in average oils

& fats consumption.

3.3.3 Instability Analysis of Per Capita Food Consumption

Table 3.8 presents the corrected coefficients of variation in per capita consumption of major
food commodities and discussed as below:

In general, there was a change in per capita consumption variability of all commodities
between the two periods. Change in the corrected coefficient of variation in per capita
consumption was the highest for red meat, with an increase of 388.7 % from its period I level.
Variability of per capita consumption has increased more than twice between the two periods
for the commodities; wheat (333.33 %), sugar (303.61 %), squash (298 %), dates (247 %),
and eggs (246 %). The lowest increase in the variability of per capita consumption is observed
for rice, with an increase of 0.12 % from its period I level. On the other hand, the variability
in period II was less than the variability in period I for maize, broad bean, lentils, garlic,

tomatoes, citrus, and poultry.
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Table 3.8 Instability Indices of Per Capita Consumption for Major Food Commodities,

1980-2000
' 1980-1986 _ 1987-2000 _ A% In
Commodity Mean | St. deviation Igstaplllty Mean | St. deviation Igstaplllty instability
indices indices
Wheat 156.37 5.77 2.10 175.83 16.00 9.10 333.33
Maize 85.39 7.20 8.43 85.27 3.66 4.29 -49.11
Rice 31.10 2.61 8.39 40.24 6.76 8.40 0.12
Potatoes 21.59 4.22 9.58 21.67 5.96 27.50 187.06
Broad bean 5.12 1.10 21.48 5.92 0.84 14.19 -33.94
Lentils 1.24 0.46 37.16 1.09 0.18 14.03 -62.24
Onions 14.63 1.07 7.30 16.07 2.51 15.62 113.97
Garlic 2.64 0.79 29.92 3.19 0.72 22.57 -24.57
Tomatoes 71.01 16.53 10.71 77.00 5.07 6.58 -38.56
Squash 9.50 0.59 4.22 6.96 1.17 16.81 298.34
Eggplant 6.70 0.95 14.18 7.20 1.48 16.24 14.53
Cucumber 6.56 0.36 549 5.71 0.59 8.16 48.63
Citrus 20.57 3.17 15.41 24.35 2.88 11.83 -23.23
Dates 9.06 0.53 5.85 8.80 1.79 20.34 247.69
Grapes 7.28 1.31 5.94 11.89 1.29 7.38 24.24
Banana 2.96 0.61 8.66 5.84 0.81 8.46 -2.31
Red meat 9.87 0.55 3.45 12.09 2.08 16.86 388.70
Poultry 4.71 1.18 13.53 9.36 1.23 13.14 -2.88
Fish 5.28 0.90 7.51 8.63 1.84 14.70 95.74
Milk 37.71 7.85 13.74 47.88 17.49 36.53 165.87
Eggs 2.21 0.43 6.42 2.07 0.49 22.22 246.11
Sugar 27.95 141 3.88 30.51 6.73 15.66 303.61
Oils & Fats 11.95 2.15 13.13 11.52 3.09 13.95 6.25

Source: Calculated Based on Data from CAPMAS and MALR, Various Issues.

3.4 Conclusion

Food Production

From the previous analysis it can be concluded that cereal production (mainly rice and wheat)
has increased. Wheat production increased at a much faster rate of 5.97 %, this was mainly
due to the increase in cultivated area under wheat along with significant growth in
productivity. Despite the increase of wheat production, wheat is imported because of the
growing number of population.

Phenomenal growth rate of rice production was the result of research and agricultural
extension efforts to improve rice productivity and expand its cultivated area because of a high
net return to unit area of this crop on the one hand. On the other hand, as a result of salinity
problem especially in Nile delta region, rice cultivation plays an important role in water-land
degradation against sea water intrusion in the northern delta regions. Rice is a suitable crop

for leashing requirements.
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In the case of broad bean, production grew at the rate of 5.53 % in the first period through the
sharp increases in yield coupled with increases in area. In the second period, there
was stagnancy in production.

Onions production increased significantly under the combined effect of both cultivated area
and yield. However, garlic production grew under significant improvement in cultivated area
of this crop offsetting the stagnancy trend of its yield.

For potatoes crop, yield contributed significantly to increase production in the first period
offsetting the stagnancy trend of area, while its production remained stagnant in the later
period. Tomato production has increased under the combined effect of area and yield. Squash
production registered significant growth rates through the improvement in the planted area to
this crop. Also area changes were the main factor responsible for increasing eggplant
production.

In the case of fruits, citrus production has increased, mainly through area expansion. Dates,
grapes, and banana show similar trends. Growth rates of production were higher resulting
from the combined effect of both area and yield.

Food Consumption

In Egypt, the cereals, compared to other foods, are consumed at a high level. Within this
category, wheat consumption exhibits a declining trend being replaced, over the years, by rice
that shows an increasing trend. Rice has gradually become the most important cereal food
item in the country. It is a staple food, mainly produced and consumed locally.

As cereals increase in importance as items of consumption, there has been a commensurate
decline in the consumption of potatoes. Potatoes are a typical food of the poor. This implies,
as indicated earlier, a transition from one growth stage to another.

With the acceleration of the development process, fruit and vegetable consumption should
show an increasing trend. But vegetable consumption, except for tomatoes, exhibits
an opposite pattern to what is expected. This could be, as already mentioned, due to the
increased population number and the limited supply of vegetables. Fruits consumption,
especially grapes and banana, has improved in the period under the study.

Consumption of animal products especially meat, fish, and milk is another area governed by
the pace of development. It increases with increasing income levels. Economies that go
through a rapid development process have always shown significant increases in their red
meat consumption. Increased health concerns could be a factor influencing these trends. But it
is true that an increased awareness about health is also a function of more development.

Although Egyptian red meat consumption levels have, traditionally, been very low,
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an increasing trend has been observed in per capita red meat consumption during the two
periods u