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FOREWORD

Subsidies aimed at keeping food prices
low for consumers are for' nd in many devel-
oping countries. These subsidies may be
costly to governments and cause distortions
in the economv. They may also help the poor
meet their food and nutrition requirements.
The nature of existing subsidy programs and
their costs and benefits vary among coun-
tries. In order to assist jvernments in their
deliberations regarding food price policies
in general and subridies in particular, IFPRI
undertakes studies of food price subsidies
existing in various countries. Several such
studies have been published, including
studies of policies in Brazil, Bangladesh, Sri
Lanka, and Kerala State in India (Gray, Food
Consumption Parameters for Brazil and their
Application to Food Policy, Research Report
32; Ahmed, Foodgrain Supply, Distribution, and
Consumption Policies within a Dual Pricing
Mechanism: A Case Study of Bungladesh, Re-
search Report 8; Gavan and Chandrasekera,
The Impact of Public Feodgrain Distribution on
Food Consumption and Welfare in Srl Lanha,
Research Report 13; George, Public Distribu-
tion of Foodgrains in Kerala—Income Distribu-
tion Implications and Effectiveness, Research
Report 7; and Kumar, Impact of Subsidized
Rice on Food Consumption and Nutrition in
Kerala, Research Report 5).

A comprehensive study of the food ration
and subsidy system in Egypt is near comple-
tion. A thorough descrintion of the system
and analyses of implications for domestic
agriculture, fiscal cost, foreign trade, and
several macroeconoiic aspects have been
published {Alderman, von Braun, and Sakr,
Egypt's Food Subsidy and Rationing System:
A Description, Research Report 34; Scobie,
Food Subsidies in Egypt: Their Impact on For-
eign Exchange and Trade, Research Report 40,
and von Braun and de Haen, The Effects of
Food Price and Subsidy Polictes on Egyptian
Agriculture, Research Report 42). In this re-
port, Harold Alderman and Joachim von

Braun present the results of analyses of the
effects the system has on income distribution
and nutrition.

This study was financed at a level that
allowed a comprehensive analysis of many
aspects of the complex issues of food sub-
sidies. An overview report is planned. It is
the comprehensiveness of the study that is
its strength and that provides the basis fora
major improvement in knowledge of public
policy toward food subsidies. Such a large
coordinated effort would not be possible
without many participants. Per Pinstrup-
Andersen is the coordinator of this large
multifaceted effort. The substantial financ-
ing was supplied by the United States Agency
for International Development (AID}, Bu-
reau for Science and Technology, Office of
Nutrition, with the technical supervision of
the Nutrition Economics Group, Office of
International Cooperation and Develop-
ment, of the United State¢s Department of
Agriculture. We are grateful to Roberta van
Haeften, Martin Forman, and Nicolaas Luykx
for their understanding, cooperation, and
thoughtful input in this ccmplex effort. The
help of severa. other people at AID, Washing-
ton and at USAID, Egypt and the Ford Foun-
dation’s Cairo office is also gratefully ac-
knowledged. Essential to this study was the
collaboration of many people in several
Egyptian institutes, in particular the Institute
of National Planning and the Ministry of
Economy, the Ministry of Supply and Home
Trade, the Ministry of Agriculture, and the
Ministry of Investment and Economic Co-
operation. This collaboraticn is gratefully
acknowledged.

John W. Mellor

Washington, D.C.
July 1984
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SUMMARY

The Egyptian government controls the
distribution of a number of basic food
commodities, including bread, flour, pulses,
sugar, and oil. The government handles the
major share of the total marketed quantity
of those cummodities. Commodities are
distributed in rationed quantities at low
prices and made avz‘lable at higher, butstill
subsidized, prices through cooperatives,
flour stores, and bakeries. The regulations of
this system vary bv zovernorates and by
urban or rural locale, and access to subsi-
dized foods is affected by the distribution of
outlets and other factors. These complexities
make it difficult to determine who benefits
from the system and by h.w much. But in
order to be able to design future policy, it is
important to understand both the distribution
of the benefits and the likely effects that
changes in current policies will have.

Provided that changes in the system
would be aimed at allowing it to improve the
nutrition of the poor more effectively and at
a lower cost, the effects of the system should
be evaluated not only by region and income
group, but also ny commodity and outlet. A
new household budget survey specifically
designed to make this possible was conducted
between December 1981 and June 1982.

According to this survey, most of the
population uses the system: 93.1 percent of
the urban population and 91.9 percent o
the rural population have ration cards. More
than 95 percent of these cardholders reported
that in each of the three months preceding
the survey they obtained the rationed com-
modities—sugar, oil, tea, and rice—that they
were eligible for.

A significant share of the population
consumed more of each commodity than
was available from either the basic or addi-
tional ration. For example, 77.2 percent of
rural and 81.9 percent of urban -~onsumers
obtained sugar outside the ration shop.
Comparable percentages of consumers did
the same for tea and iice. Urban consumers
are more likely than rural consumers to
obtain their above-ration quantities from
cooperatives. Nevertheless, more than 25
percent of the urban population purchased
rice and sugar on the open market.

Only 25 percent of the villagers reported
regular access to subsidized bread, but 75
percent in the cities did. Flour from govern-
ment shops was available locally to 75
percent of rural families, which somewhat
made up for their lack of access to subsidized
bread. Because flour was rationed and scarce,
however, only half the rural population
claimed to have repular unlimited local
access to either subsidized flour or bread.
Rural residents purchased half of their flour
on the open market. The majority of this
flour was purchased by individuals from the
government and then resold in smaller
quantities or in neighboring villages. Although
this flour generally cost the final consumer
more than flour from government shops, its
price was still far less than the world market
price.

Less than 2 percent of the ruri 1 population
purchased frozen meat or chicken and only
11 percent purchased frozen fish. In the
urban areas less than a third of the families
obtained these subsidized commodities, with
no sharp differences between income groups.
The quantity of frozen meat and chicken
purchased, however, did increase as income
did, which indicates that monthly quotas
were not universally enforced. It also indicates
that the subsidies on these goods benefited
the poor less than those better off.

Rice was unavailable at least once to
17.5 percent of the cardholders in the rural
sample during the time of the survey. Beans
and lentils, which are not strictly assured in
the ration system, were usually available in
the winter months but not in the spring.
There was little variation in the average size
of purchases by expenditure group, but
urban consumers obtained higher oil and
rice rations.

The system contributes a sizable share
of the budgets of Egyptian households,
especially those of the rural and urban poor.

An income transfer is defined as the
difference between the border price with
local transport costs subtracted and the
reported purchase price times the quantity
purchased. Calculatcd that way, explicit or
implicit transfers from all outlets directly
controlled by the government (rations, co-
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operatives, bakeries, and government tlour
shops) totaled LE 29.59 per capira in urban
areas (LE ! = U.S, $1.22). Transfers decreased as
income increased. But since many open mar-
ket purchases, including fresh meat, cost the
consumer more than their equivalent in inter-
national prices, the net income transfer im-
plicit in current pricing policies differed fromn
the transfer through government chaniels.

An urban dweller obtained LE 8.73 an-
nually from the ration system. Urban con-
sumers, on the average, spent more than
rural consumers on meat, the price of which
was considerahly higher in Egypt thanin the
international market. When such implicit
losses are considered along with the gains
from direct subsidies, the net per capita
consumer transfer in urban areas falls to
LE 13.32. The transfer for the poorest quartile
inurban areas was equivalent to 12.7 percent
of expenditures.

Under the subsidy system, farm house-
holds with less than 3 feddan purchased
more subsidized cereals (including bread)
than they delivered to the procurement
system. In addition, the presence of a bakery
in a village reduced g-win production sig-
nificantly, on the average. Availability of
subsidized cereals in farm households mainly
increases consumption and, to a lesser
extent, increases sales of a household's own
produce or rerduces production of cereals.

The demand for most food commodities
increased with income. Income elasticities
were highest for fresh meat, chicken, fish,
eggs, fruit, and milk. Demand for bread
varied little by income, whereas flour pur-
chases increased. The elasticity for fino flour
was higher than for balady flour in both urben
and rural areas. Expenditure elasticities for
other commodities distributed through gov-
ernment channels were moderate, usually
positive but less than one. In general, ex-
penditure elasticities declined with incomz.

Rural residents gained an average LE 6.67
per capita annually from the ration system,
and LE 19.68 trom all government outlets.
Their net consumer transfer was LE 21.90,
because they gained appreciably from low
prices on open market purchases of flour
and cereals. The poorest quartile in rural
areas received a net consumer transfer equiv-
alent to 18 percent of their total expenditures.

The system of subsidies and consumer
prices favors the poorer groups of the popu-
latior. more than the upper-income groups
when both goveriunent outlets and the open
market are taken into account. The ration

10

system and the subsidies on balady (coarse)
flour and bread are especially beneficial for
tne poor. Some parts of the system favor the
rich. These include the subsidies on com-
modities scld by the cooperative, and to a
lesser extent, the subsidy on fino (fine) flour
and bread. On the whole, the subsidies trans-
ferred through the government outlets—
leaving the open market out of consider-
ation—favor the urban population and are
slightly regressive.

As maiy rural residents are producers as
well as consumers, the net effects of food
pricing should include the effects of farm-
gate prices and input subsidies, although
the prices of agricultural outputs are not
directly linked with governinent food subsi-
dies. The average net production transfer to
rural areas was LE -3.14 per capita, indicat-
ing an implicit tax. This was only LE -1.10
for the lowest expenditure quartile and
LE -6.80 for the highest, largely because the
protected livestock sector is concentrated
on small farms {and with landless rural
residents) and because the higher shares of
implicitly taxed cotton, sugar, and rice in the
upper expenditure groups increased losses.
The protection of livestock, then, transfers
income from the urban middle class chiefly
to small farmers.

The largest estimated price elasticities
were associated with the commaodities that
had high expenditure elasticities. The price
elasticities for flour, however, are exception-
ally high. This reflects the willingness of
consumers to shift between purchasing bread
and baking it, as well as the quantity dis-
counts of bulk purchases that influence the
statistical relationship. Even accounting for
shifting between bread and flour, consume:s
appear to respond significantly to cha.ges
in the prices of flour products.

The report concludes that the use con-
sumers make of the system is affected by the
iime required to acquire food. Urban con-
suiners were willing to buy higher priced
open market goods or to forgo purchases
when lines at cooperatives increased or
when the low probability of obtaining the
good made repeat visits necessary. Workers
having access to cooperatives at their place
of work were more likely to wait in line than
thoze purchasing their {fovod from neighbor-
hood cooperatives. Similarly, if consumers
had to wait at bakeries, they bought bread
less often and flour more often.

Low-income consumers appeared to be
at least as unwilling to wait in line or to be



subject to other search costs as the rest of
the population. This reflects the opportunity
costs of time but not wage costs. Furthermore,
as higher income consumers purchased
more per visit than the poor, and the costs of
queuing are calculated for each visit and not
for each unit purchased, queuing contributed
to the middle class bias of the cooperatives.
Assessment of the nutritional implica-
tions of the systemreveals that there was no
evidence that a protein gap exists that would
require a change in the system to upgrade
the quality of the diet. But the absence of
this gap is not a product of the subsidies on
frozen meat and chicken, which contribute
little to the amount of protein households
consume. They contribute less to the amount
of calories consumed, which makes the
need for such subsidies questionable.
Calorie consumption was high, on aver-
age, but it was low for approximate.y 17 per-
cent of both the urban and rural populations,

The probability that a family would consume
less than household energy requirements
v-as negatively correlated with income, It is
likely that the current system contributes to
nutritional adequacy. It is also an important
instrument for a broad-based nutritional
policy, though it is not an optimal tool for
fine tuning one.

This regort's assessment of the effects
of the system on the distribution of food
provides a basis for analyzing policies that
attemp: to increase the effectiveness of the
system in improving nutrition while reducing
the system'’s cost. It also provides a basis for
dete.mining how to reduce the fiscal costs of
the system without having an adverse effect
on income distribution. Changes in parts of
the system that have a regressive effect on
distribution, such as the cooperative system
(frozen chicken, for example) and the subsi-
dies on refined flour and its products, might
be considered if that were the goal.
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INTRODUCTION

Throughout history, Egyptian govern-
ments have taken upon themseives the task
of making the supply of food secure, both by
increasing the ability to regulate the flow of
the Nile and by increasing their involvement
in consumer-oriented food policies. Since
the mid-1970s the burden the government
has taken up has increased, as the increasing
share of total public expenditures spent on
food subsidies makes evident. This share
was less than | percent at the beginning of
the seventier and has ranged between 10
and 17 percent since 1974, although total
public expenditures during this period grew.

The fiscal and economic costs of the
sysltem are an issue of concern in Egypt. If
the system is to be changed to reduce costs,
the key question to begin with is where to
start. And a good place to start is with the
segments of the sysiem that are least effective
in improving nutrition or are regressive or
the least progressive in their effects on
income distribution. This report attempts to
identify these.

In the system of subsidies and food
marketing that has developed since the
middle 1970s, the Egyptian government
dominates marketing of all basic food items.

The assumption by the government of a
portion of the burden of providing foo
security may contribute significantly to
household welfare, at least in the short run.
It may also be a factor in household inves:-
ment and production allocation. At the same
time, it is a cost to society as a whole, not
only because of public expenditures, which
are easily mezsured, but also because of the
opportunity costs of commaodities that are
procured and distributed by the government.
In addition, the large governmant allotment

to consumption may affect the performance
of the national economy, either through the
deficit or through investment planning. Fur-
thermore, all sectors may be affected by the
commitment of foreign exchange needed to
maintain a high and regular supply of food.
Agriculture, in particular, may be affected by
the links between pricing policies and con-
sumption policies.

This report uses household survey data
to investigate the effects of the system on
income distribution and consumption. In-
asmuch as the costs of the system were cov-
ered in the earlier reports, this report con-
centrates on the distribution of its benefits.

Chapter 3 discusses how the system is
used, while Chapter 4 reports on the size of
expenditures and food purchases from various
outlets. The intake of calories and protein by
households is described next. The following
chapter analyzes the transfer of income to
and from households, which is implicit in
the multitiered pricing system. !t reports on
the welfare gains and losses to producers as
well as consumers and evaluates the major
determinants and distribution of these gains
and losses. Following that, the interaction of
the subsidy system with farm production
cropping systems and markeating is analyzed.

Chapter 8 presents estimates of income
and price parameters derived from the house-
hold survey. Chapter 9 begins a discussion
of the implications time allocation has for
purchasing food. Chapter 1¢ continues that
discussion with a statistical analysis of how
time affects consumption.

The report ends with a summary of the
implications that the conclusions of this
report have for the subsidy system.



3

HOW HOUSEHOLDS USE THE SYSTEM

System Overview

Subsidized wheat flour and bread are
available, in principle, to all consumers
without restriction. Monthly quotas of rice,
tea, cooking oil, and sugar, the goods in the
“basic ration,” are provided at low, subsidized
prices to the population through ration
cards. These quotas vary by region and are
distributed through registered grocers. A
second tier of quotas is for goods that are
part of the “additional ration.” Prices on
these goods are also subsidized, bu are
higher. They are also marketed through
cooperatives and government retail stores,
but their availability is less assured. Beans
and lentils are sold at quota prices but are
not always available.

Frozen meat and poultry are distributed
through government stores and cooperatives
with monthly limits on purchases. The per
capita quantities of the goods in the basic
ration have changed little, but the quantities
of goods in the additional ration have grown
faster th n population, as have sales of
frozen meat and chicken. Per capita con-
sumprion of wheat flour products has also
risen.

Some of the increase in consumption is
the result of numerous changes in regional
quotas authorized by the Ministry of Supply
and Home Trade. Local quotas are based on
ration guarantees and regional supply. How-
ever, because keeping the supplies and
prices of basic foods stable is given high
priority, the system is not responsive to
internaticnal price fluctuations in the short
run. Official prices do not rise when local
demand exceeds the quotas, but waiting
lines and other costs of food acquisition
influence consumer purchases. There also
is open market trading in scarce commudities.

Data Source

The analysis of the effects of subsidies
on consumption and production is based on
data collected in household interviews.!
Although household surveys have been
undertaken by the Central Agency for Puk-
lic Mobilization and Statistics (CAPMAS)
regularly, the larger breadth) of those surveys
precludes the detail on market channels
included here. The survey used for this
report not only allows for disaggregation by
households but also for disaggregation of
commodities and prices by source of pur-
chase—ration store, cooperative, or open
market—or production by the household
itself.

The main rural survey was conducted
between December 1981 and March 1982
and included 1,389 households in 77 villages
throughout the country (see Appendix 1).
Two questionnaires were included for each
household. A production and income sched-
ule was given to the male head of household,
and a food purchase and consumption
questionnaire was directed to the female
head of household. This latter questionnaire
included arecall of foods eaten by the house-
hold in the preceding 24 hours. Eachhead of
household was interviewed by someone of
the same sex. In addition, a viliage back-
ground questionnaire was used to gather
information from the mayor, miller, and mer-
chanus on the viilage as a whole.

The urban survey consisted of 980 inter-
views conducted between April and June
1982 in 50 census tracts. Although a few
questions pertained to land ownership and
foods received directly from agricultural
sources, the questionnaire was modeled on
the consumption questionnaire of the rural
survey.

I This chapter and the two foilowing present details of the food distribution system. A reader mainly interested in an
analysis of the welfare impact is advised to jump to Chapter 6 and subsequent chapters.
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Selections in both samples were chosen
to cover as many areas as possibte given the
constraints of sample size and logistics. For
example, as villages in Egypt are administra-
tive units consisting of four or more satellite
villages, the sample was sclected from a sub-
section of census tracts within the entire
administrative unit. The emphasis on spatial
diversity was motivated by two concerns.
First, as preliiainary studies indicated that
prices vary appreciably even within a small
geographic area, selecting from manv areas
would increase the variability of observed
prices, hence the likelihood of determining
price responses.? Second, in order to ascer-
tain whether a portion of the population was
excluded from access to subsidized goods
because of poor transportation or adminis-
trative oversight, it was desirable to sample
every governorate (frontier areas excluded)
and to inc'ude as many neighborhoods as
practical. These two guidelines were used to
make the sample of urban areas as well,
since earlier case studies indicated that the
variability in the availability of commodities
in the cooperatives and open markets was
noteworthy.

In order to gain some information on
seasonal patterns /n vural areas and to
augment the data from the sample, a sub-
samgle from the first rural round was reinter-
viewed. This sample consisted of 453 house-
holds from 26 of the villages. This second
round was undertaken at the same time as
the urban round and, whenever possible, by
the individual who conducted the first in-
terview,

Coverage of Rural Households

In a number of developing countries
having food subsidy systerns with govemment-
controlled food outlets, rural areas are not
completely covered by the distribution net-
work. But in Egyot. they are. Out of the 77
survey villages, 76 had ration shops, 59 had
flour shops selling subsidized flour, 11 had
a bakery selling subsidized bread, and 39

had a cooperative shop selling subsidized
food items.

Tables 1 and 2 show that even small vil-
lages are reasonably well served by the outlets,
and significant regional discrepancies only
appear in the distribution of flour shops.

Ration System

The Egyptian ration system is broad-based
rather than targeted by administrative mea-
sures. Few households are excluded from
the ration distribution: 6.9 percent of urban
and 8.1 percent of rural households reported
that they did not possess a ration card. In
both population groups the percentage of
households without cards is highest in the
highest income quartile {see Table 3). The
percentage of persons registered as ration
recipients is higher than the percentage of
registered households {95.5 percent urban,
93.0 percent rural).

Households with more than 10 feddan
are legally restricted from receiving the full
ration.3 However, this regulation is not strictly
enforced. Five out of the 10 households
reporting ownership of more than 10 feddan
still had a ration card. According to land-
ownership statistics, however, there are
about 70,000 owners with more than 10
feddan in the country. This represents only
about 1 percent of all households. Stricter
enforcement of this regulation could hardly
affect targeting in the overall system signifi-
cantly.

Another regulation restricting access to
the ration system is the exclusion of house-
holds whose head is working abroad. 15.1
percent of the urban and 8.8 percent of the
rural households having no card, that is, 1.0
percent of all urban households and 0.7
percent of all rural households, gave this as
the reason why they were excluded. Given
the high number of foreign workers (about
1.2 mullion in 1982) and the ease with which
card holdership for those traveling could be
controlied, this group seems to have potential
for targeting.

? For documentation of such variations see Diana de Treville, "Feod Processing and Distribution Systems in Rural
Egypt: The Case of Grain and Bread,” working paper written for the International Food Policy Kesearch Institute,

Washingtan, D.C, n.d. (mimeographed).

3 Harold Alderman, Joachim von Braun, and Sakr Ahmed Sakr, Egypt's Food Subsidy and Retioning System: A Description,
Research Report 34 (Washington, D.C.: International Food Policy Research Institute, 1982), pp. 19-23. One feddan is

equal to 1.038 acres.
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Table 1 —Survey villages with food outlets, by size of villages

Size of Villages (Number of Inhabitants)

Less than 4,000 4,000 - 8,000

8,000 - 15000  More Lian 15.000 Total

Outlets Number Percent Number Percent

Number Percent

Number Percent Number Percent

Ration shops

1-4 20 9] 17 59
More than 4 1 S 12 41
Flour shops 15 68 24 a3
Bakerics
1 3 14 4 14
More than | 0 0 3 10
Flour mills 7 32 16 55
Cooperatives I 50 12 4]
Cooperatives
with subsidized
meat or fish 6 27 6 21
Total 22 100 29 100

7 44 0 0 44 57
9 56 10 100 32 42
11 69 9 90 59 77
3 19 | 10 11 14
I 6 4 40 8 10
9 56 9 90 45 58
9 56 6 60 39 51
3 19 2 20 17 22
16 100 10 100 77 100

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Lack of eligibility is only one reason for
not holding a card. Households of recently
married couples frequently go without cards
for several years. It is considered impolite if
they apply for their own card immediately
after leaving the parents’ household. This
accounts for about 25 percent of households
without cards. Also, transferring people to
newly issued raticn books is difficult and

involves checking the ration book of the
families.

The ration card has space for recording
purchases over a decade. It is up to the card
holder to report changes in family size tothe
local supply bureau. A card holder is more
likely to record additions to the household
than death or einigration. But comparison of
the number of persons registered to actual

Table 2—Survey villages with food outlets, by region

Upper Egypt Middle Egypt

South Delta North Delta Total

Outlets Number Percent Number Percent

Number Percent

Number Percent Number Percent

Ration shops

1-4 7 50 9 56
More than 4 7 50 7 44
Flour shops
1-4 9 64 7 4
More than 4 5 36 3 19
Bakeries
None 10 71 11 69
i 2 14 4 25
More than 1 2 14 | 6
Flour mills 7 50 11 69
Cooperatives 8 57 5 31
Cooperatives
with subsidized
meat or fish ! 7 | 6
Total 14 100 16 100

10 59 18 60 44 57
6 35 12 40 32 42
12 70 19 63 47 61
2 12 2 7 12 16
12 71 25 83 58 75
2 12 3 10 11 14
3 18 2 7 8 10
8 47 19 63 45 58
15 a8 11 37 39 51
12 71 3 10 e 22
17 100 30 100 77 100

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Note: Eighteen percent of the survey villages were in Upper Egypt, 21 percent in Middle Egypt, 22 percentin the

South Delta, and 39 percent in the North Delta.
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Table 3—Households with ration books and registered persons, by expenditure

quartile
Expenditure Quartile
Location/Household or Person Ist 2nd 3rd 4th Total
(percentj

Urban

Households with ration books 96.7 95.5 923 878 930

Registered persons 96.4 97.6 96.3 95.5 96.5
Rural

Households with ration books 94.0 93.1 91.9 88.5 91.9

Registered persons 932 93.6 928 929 931

Source: Data {rom the houschold survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Notes: Expenditure quartiles were determined by ranking rural and urban households independently according to
total reported expenditures per capita. The 1st quartile had the smallest expenditures; the 4th, the largest.

members of households indicates that over-
reporting is only 1 small problem.

Frequently the regulations of a ration
system provide fertile ground for ¢ buse by
individual shopkeepers. In Egypt, howeer,
consumers can often choose betweenr. ration
shops, which probably helps maintain the
efficiency of the distribution system. The
survey reveals that aimost all households
indicated that transfer of registration from
one shcp toanother is possible (94.6 percent
of rural households, 96.2 percent of urban
households). In fact, 23 percent of the rural
houscholds and 42.7 parcent of the urban
households had transferred their cards. The
lower density of shops in rural areas certainly
makes it harder to change registration. About
one-fifth of all reallocations of registration
from rural households result from problems
with the shopkeeper. Measured against the
total sample, the share is similar in urban
areas, where registrations are changed more
frequently. Payment of tips to the shop-
keeper for the sales of the rationed food is
not common.

In each of the three surveys, households
were asked to indicate whether during any
of the three preceding months the actual
rations they received were less than they felt
they were entitled to. This makes it possible
to determine how regular the supply of
ration commodities is. In general, deviations
between official allowances and actually
received rations are small for the high™
subsidized goods in the hasic ration (sugar,
oil, tea, rice). Depending on commodities
and location, 1.2 t0 4.2 percent of the house-
holds did not receive the other commodities
at least once in the previous three months

16

{see Table 4). Rice in rural areas is an
exception: 17.5 percent of rural households
said that they had not received their full
basic rice ration during the preceding three
months, while only 4.8 percent of the urban
households did so.

While the supply of basic rationed food
is fairly stable and assured, distinct differ-
ences appear for the foods of the additional
ration. Supplies of these commodities were
less regular. This is in accord with the official
policy. As opposed to the hasic ration, rice is
less frequently available to urban ration-
hook holders at the higher prices thanitis to
rural households. The availability of the ad-
ditional ration of oil and tea supplies for the
rural population is erratic. A remarkable
seasonal pattern is shown in the availability
of pulses: far fewer beans and lentils were
supplied on subsidized and rationed terms
during the spring of 1982 than in the preced-
ing winter. The shortage in subsidized dis-
tribution was similar in rural and urban
areas. The seasonality of distribution is
shown by comparison of the first and second
rounds of the rural survey (see Table 4). The
ration system does more to stabilize the con-
sumer prices of pulses through the seasons
than to transfer permanent income. (It does
not do this for the prices of other commodi-
ties.) Withdrawal of pulses from the scheme
during the domestic harvest period is attrac-
tive as a way of increasing incentives to
produce. Beyond the seasonal pattern, pulses
are in shorter supply in the ration system in
general than other commodities,

Thzie aie scarcities of rationed com-
modities and differences in the way the
system is managed in rural and urban areas.



Table 4-—Average rations per capita by expendituse quariile and the share of eligible
households not receiving them

Share of Eligible
Households Not

All All Rura; Receiving Ration
Urban Expenditure Urban Rural Expenditure ~ _Households _Rural
Ration/ Quartile House- Quartile ist  2nd fst  2nd

Commodity Ist 2nd 3rd 4th holds Ist 2nd 3rd 4th Round Round Urban Rouad Round

(grarns) tpercent)

Basic ration

Sugar 728 721 707 680 712 682 691 6B4 691 (87 687 1.8 1.3 1.6
0il 355 378 371 347 364 173 184 175 185 179 171 28 1.7 23
Tea 39 38 38 37 38 38 37 37 37 37 37 2.0 1.2 42
Rice 807 788 823 716 788 347 376 407 66 378 399 448 153 17.5
Beans 60 72 67 64 66 106 97 tICc 127 108 6! 59.2 365 63.4
Lentils 19 19 23 31 22 146 146 45 168 150 21 85.3 3:8 92.1
Additional
ration
Sugar 686 697 697 642 683 673 672 641 662 662 662 4.6 45 7.2
0il 83 a8 a8 81 85 104 131 114 140 122 117 49 6.5 13.1
Tea 37 39 37 36 37 36 36 35 35 35 35 25 2.2 223
Rice 334 411 401 440 391 84 104 120 121 106 90 26.2 93 6.7

Source: Data from the household survey made by the International Food Policy Research Institute and the [nstitute
of National Planrung, Cairo. 1981/82.
Notes: Expenditure quartiles were determined by ranking rural and urhan households independently according to
total reported expenditures per capita The {5t quaitile had the smallest expenditures: tie 4th, the largest.
The first round of the survey took place during the winzerof 1981/82. The second round took place at the
same time as the urban sunvey, i the spring of 1982, which makes ic more comparable with the latter.
There was no additional ration of beans and lentils.

Ninety-two percent of ration-hock holdors areas, they are more highly concentrated in
in urban areas indicated that they cculd the Southern Deita thai in Middle Egypt and
pick up their hasic ration throughout the the Northern Delta (see Table 2). About 37
month, whereas only about 74 percert of percent of the rural and 44 percent of the
rural households said that they could. Most urban househoelds are registered at coopera-
of the remaining households stated that the tive shops. Out of the three different types of
ration was vsually available only during the cooperative shops (workplace, neighborhood,
first half of the month. With the exception government) the workplace cooperative is

of heans, only a small proportion cf ration- found much less frequently in rural areas.?
baok holders do not take the rations available Fifteen percent of rural households are regis-
to tnem. tered at such a cooperative whereas 36

percent of the urban households are. How-
ever, being a member of a cooperative does
not necessarily mean access 10 subsidized

Cooperative Shops food, especially in rural areas.’
Apart from those subsidized basic food
Cooperative shops are gevernment- commodities menrioned above, subsidized
controlled vutlets for subsidized foor} estab- froze:ipoultry, meat, and fish are distributed

lished throughcut Egypt. All cities and about through the cooperative network. Shortages
half of the villages have such shops. In rural of cold storage and transportatiol. facilities

4 For a descriptior of the cooperative network and related companies see Alderman, von Braun, and Sakr, Egypt's Food
Subsidy and Kuationing System. pp. 23-24.

S Households not purchasing at cooperative shops in rural areas mentioned the following reasons: shop too far away
(27.2 percent), shop too crowded and long waiting time (9.3 percent), shopkeeper not fair (6.2 percent), available
goods too few or undesirable (9.3 percent), not permitied to buy (134 percent), others (34.5 percent).
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were mentioned frequently as reasons that
these commodities are so seldom distributed
in rural areas. So it is not surprising that the
commodities are available mainly in villages
of th. Southern Delta along the major traffic
lines, which imposes a distinct regional bias
on the subsidized food system for these
products (see Table 2). Thirty percent of all
rural households mentioned that these com-
modities were sometimes available in their
village but only 21.6 percent actually pur-
chase them.

Subsidized Flour

The wheat distribution network is well
developed even inrural areas. Seventy-seven
percent of all survev villages have a flour
shop selling the fixed price flour, and 25
percent of the villages have at least one
hakery (see Table 1}. Although small villages
are not excluded from access to flour shaps,
there is a positive relationship between size
of village and availability of bakeries.

Subsidized flour is, in principle, available
at the specialized flour shops and—less
importantly—at government cooperative
shops. According to the households inter-
viewed, however, subsidized flour is not
always available. In rural areas, 44 percent
of the households mentioned that they had
been at the flour shop and did not find flour
at least one time during the prev.ous three
months. Flo ir is frequently only available
on some fixud days during the month (see
Table 5}. Some ad hoc rationing rules are
commonly applied to distribute subsidized
flour to the governorates when it is in short
sunply. No country-wide policy is forinulated
for this. Permanent or occasional rationing
of flour is left to the governorates’ supply
authorities. Thus in rural Egypt there is a
wide range of ration regulations that change
by locatiop and over time.

An attempt was made in the rural house-
hold survey to get an idea about how prevalent
flour rationing was. About one-fourth of all
rural households—which corresponds to
about 60 percent of rural households pur-
chasing flour—mentioned that subsidized
flour was available only in rationed quantities

during sore months in the preceding year.
This varies somewhat by month. While balady
flour (coarse flour) was usually rationed per
person, must fino flour (fine flour) was ra-
tioned per family. Rationing of fino flour
showed a peak in June August, which was
the period of Ramadan in 1981. The ration
hook is usually used to record the flour
retions received. In some districts, hcuse-
holds that wanted to receive subsidized
flour had te apply for it ai the local Supply
Authority Office. In others, it was reported
that during Ramadan special shipments of
flour were sold directly from a truck on a
first-come-first-served hasis of one hag per
customer in the village.

The coarse flour from government sources
is usually not used directly to bake bread in
the households, but is sifted to a lower ex-
traction rate before baking. Eighty-eight
percent of the households indicated they
sifted the flour. Some of the hran was used
to cover the bread while it baked, some was
fed to animals, and some was sold. In a few
locations private flour mills sift flour me-
chanically but this is an exception. Most
sifting is done by hand with simple tools, a
process that is quite time consuming® It is
done exclusively by women, Sifting the flour
is only one step in processing the homemade
bread. The preduction of bread is analyzed
in its relation to subsidized flour anid bread
availability below.

The flour sifting habit has interesting
implications for targeting food subsidies.
First, it is important to note that the com-
niodity distributed is not readily used for
processing the final bread product. A signif-
icant share of calories is sifted out and used
partly as animal feed. Second, sifting requires
that female labor he available in the house-
hold at low opportunity costs. Households
with shortages of female labor might pur-
chase more baked bread at the subsidized
bakeries if they have this option at their
location. Households with abundant female
labor might be able to do the sifting work for
others, in the extended family, for example,
Final distribution ¢f the subsidy on fixed
price flour is thus influenced by the eco-
nomics of processing activities at the house-
hold level and by the "market” for these ser-
vices,

“ According to villagers, sifting an ardeb (150 \ilograms) of milled wheat requires ahout 9 hours, and sifting the same
quantity of coarse flour takes about 4 hours. Thus time spent sifting adds up to 72,000 full-year work-place

equivalents (300 work days per year).
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Table 5—Availability of fixed price flour and households purchasing it

Households that Purchase
Fixed Price Flour

Availability of Fixed Price Flour in

Share  Share that  Share that
of Al Purchase  Purchase Freceding Three Months
Area/Type of House- from Flour frem Not Occasionally Available en  Usually
Flour ‘holds Shops Cooperatives  Available  Available Fixed Days  Available
{percent) (percent of purchasing houscholds)
Urban 65.2 77.7 223 14.1 14.0 13.7 58.3
Rural
All flours 49.0 89.8 10.2 .. . o S
Balady flour L. .. 0.6 5.0 425 519
Fino flour 13.0 26.1 326 283

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cafro, 1981/82.

Bread baking is still common in rural
households; nor has it yet been given up by
many urban houszholds. Most rural hcuse-
holds (96.7 percent of them) regularly bake
their own bread, hut fewer do it and they do
it less frequently in villages where subsidized
bread is available. One out of four urban
houseliolds {25.4 percent) veported baking
bread, but most of these only do it occasion-
ally.

Subsidized Bread

Subsidized bread is availanle to a majority
of the urkan population, 78.3 percent of the
urban households surveyed said that bread
was available in their neighporhood and
75.9 percent of the households said that
they could obtain the amount of bread they
wanted without restrictions (see Table 6). The
latter figure compares to 25.3 percent of
rural households, which was as expected as
only 25 percent of the villages have a bakery
{see Table 7). At locations with a bakery in
rural areas and ever. in urban areas, however,
subsidized bread was not always supplied
without restriction; about every fourth rural
household purchasing at a bakery noted
limitations in bread supplies and about
every fifth of all urban households mentioned
that they had shortages in their location.
This has important implications for the
demand of bread substitutes {flour, rice,

noodles), which are addressed in the demand
analysis below. But neither the absence of a
bakery nor shortages of availability neces-
sarily precluaed the nurchase of bread.

The cross tabulation for availability of
flour by availability of bread shows that only
2.9 percent of all urban households could
get neither bread nor flour at their lccation
(Table 6). This means that virtually alt urban
households were reached by 1t least orie
branch of the subsidized wheat distribution
system. The biggest group in the matrix rep-
resents the households that affirmed that
bread and fixed price fiour were always
available (41.1 percent of all households,
Table 6).

The pattern in rura! areas was different
from that in urban areas: in those villages
where bread was available in principle, enly
1.6 percent of all houscholds stated that
neither bread nor fixed price flour was
available to them in desired quantities.
However, 12.2 percent of the households
were in villages where no bread was available
and too little flour was reported to be available.
A total of 46.6 percent of all rural households
were directly and sufficiently reached by at
least one branch of the subsidized wheat
distribution system—as compared to 95.0
percent in urban areas (Tables 6 and 7). Of
course these quantitative groupings do not
tell what proportions of rural and urban
households participated in the system. This
will be further analyzed in a following
chapter.

19



Table 6—Availability of subsidized bread and flour to urban households

Availability of Bread

Does Get Does Not Get
Desired Desired
Availability of [lour Quantity Quantity No Purchase Totat
{percent of all Liouseholds)
Usually no. available 100 29 00 129
Available | ~ 3 days eact. month
or on fixed days 18.1 68 02 25.1
Always available 41.1 11.4 07 53.2
No purchase 68 11 0.9 8.8
Total 759 222 1.9 100.0

Source: Data fiom the household survey made by the International Food Policy Research 'nstitute and the Institute

of National Planning, Cairo, 1981/82.

Waste

An issue frequently debated in Egypt is
whether highly subsidized hread is being
wasted, especially when t is used to feed
animals. The perception that it is an | that
the use of bread for animal feed is as immaoral
as it is wasteful may reduce the use of wheat
and wheat products for animal feed cven if
distorted prices might work in favor of using
wheat as feed instead of, say, maize. The
grain equivalent price of balady bread, the
most subsidized wheat commodity (selling
for 1 piaster per loaf), is about LE 97 per
ton.” The farm-gate price of maize, which is
the most important feedgrain, was about
LE 70 to 80 per ton during 1878 and 1980

but about LE 160 during the survey periods
in 1981/82, with significant regional differ-
ences. As bread is not available in bulk at
hakeries, the collection costs to be added to
the imputed grain-equivalent price men-
tioned above are large, which reduces the
incentive to use bhread as feed in higger en-
terprises. This is not true for small backyard
and “urban” agriculture, where excess hread
may be used for feed in households where
animals are produced for home consumption.
A set of detailed questions in the survey was
addressed to this touchy issue.

As bread from hakeries dnes not keep
long, a supply and disappearance bhalance
for subsidized hread was put together for

Table 7—Auvailability of subsidized bread and flour to rural households

Bread Available in Village

Does Get Does Not Get Bread Not

Desired Desired Available
Availability of Flour Quantity Quantity in Village Total

(percent of all rural houscholds)

Does get desired quantity 8.6 28 18.5 299
Does not get desired quantity 5.7 1.6 12.2 19.5
No purchase 11.0 5.3 34.3 50.6
Total 25.3 9.7 65.0 100.0

Saurce: Data fiom the household survey made by the Internationai Foo. 2olicy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

7 In this repert, all tons are metric tons. One Egyptian pound (LF) equaled U.S. $1.22 in July 1982,
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the two Jays preceding the interview. In
urban households about 10.3 percent of the
baludy bread purchased during the preceding
two days had not been consumed by house-
hold members by the third day—the day of
the interview. A little less than half of this,
4.6 percent, was reportedly given to animals,
and 3.6 percent was still stored “for Jater con-
sumption.” Small amounts {1 2 percent) were
given to others eutside the household, and
marginal amounts {0.5 percent) were threwn
in the garbage, where they usually ended up
as animal feed (see Tabie 8). Rural house-
holds gave somewhat higher shares of bread
10 animals (6.6 percent). At least in urhan
areas, the percentzage of hread fed to animals
is clearly lower for the more expensive types
of bread baked from fino flour (fino hread
and shami).

Taking the quoted shares of bread fed to
animals and thrown away vields a total of
165,000 tons of wheat {grain equivalent) b
The equivalent sum of subsidies spent on
this amount of wheat (about LE 20 million;
equals about 4 percent of the wheat subsidy
hill. However, the total value of the quantity
fed to animals and wasted is not equal to the
loss to the economy from "waste.” Therefore
the processing costs of bread should he
added and the animal produce resulting
from the bread input (at shadow values)

should be deducted, which would resultin a
net loss to the economy that is less than the
gross value given above, A similar calculation
could be done for the share of bran that is
sifted from the flour and fed to animals,
Neither calculation is made here. One may
argue that the figures reported by the house-
holds understate the waste of bread hecause
of its perceived immorality. To check for
this, the aggregate figures for the disappear-
ance of whedt and wheat products reported
by the houscholds were compared with the
nasional disappearance tigures reported by
the Ministries of Agriculture and Supply. A
comparison shows that total disappearances
(food plus feed) are even 6 percent higher in
the survey than in the national statistics.
Therefore, the houscholds’ reporting on
wheat consumption and use for feed seems
to be accurate an these grounds. This may
alse oe checked by comparing the aggregated
disappearance reported in the family budget
survey of CAPMAS with the naiicnal disap-
pedrance figures. The latest CAPMAS data
available are from 1974/75. Since tnen, per
capita wheat consumption has certainly
gone up, os income and price elasticities
indicate. However, just comparing per capita
wheat disappedrance on the unadjusted
hasis used in the 1974,75 data with the 1981
national data yields a difference of 15

Table 8—Prrchases and use of subsidized bread

Urban Rural
Use Balady Fino Shami Balady Fino Shami
(percent of purchases)

Human consumption 897 924 86.1 941 91.6 930
Animals 46 17 32 6.6 69 3.2
CGiven to others 1.2 05 1.9 [N 00 0.0
Garhage 0.6 0.7 0.0 0.1 0.3 0.5
Stored 39 49 7.7 08 0.0 32
Average number of loaves purchased

per day per household? 114 22 1.1 45 0.7 0.2

Source’ Data from the household survey made by the International Food Policy Research Institute and the Institute

of Natjonal Planning, Cairo, 1981/82.

* These are mean values {or househudds it the urban or the rural sample,

% The number of loaves purchased and the shares reported as “fed to animals” and “thrown away” by type of bread
converted into whedt-grain equivalent yield 5.7 kilograms per capita per year in urban areas and 2.5 kilograms per
capita per year in rural ones. This corresponds ta the aggregate reported.
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percent. This includes the increase in human Heuseholds were also asked to report
consumption caused by income growth and liow much wheat grain from their own
by relative price changes. Thus, also on production and frum purchases they used
these grounds, there is no strong cvidence for animal feed. The reported quantities add
for assuming that the use of wheat for animal up to4.1 percent of total domestic production
feed exceeds the share reported. of wheat.
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4

EXPENDITURE PATTERNS

In both rural and urban areas the majority
of the pupuiation reparicd spending over
half their total expenditure on food, with
people in rural areas, who are generally
poorer, spending a greater percentage on
food than those in urban areas. rhis share
may be considerzd fairly high, butitreflects,
in part, the low costs of rert and utilities.
Fuels are heavily subsidized and rents are
fixed at the rate of two decades ago, though
“key money" (money needed 10 gain access
to rent-controlled apartments) and other
unreported housing expenditures 1night
make this expenditure share higher. Besides
indicating the income and food hudget
shares of the quartiles, Table 9 also provides
a consistency check with GNP statistics.
Weighting the rurai sample at 55 percent of
total populdtion (it was 56.1 in the 1976 cen-
sus), the average annual expenditure per
capita is LE 334.

Household Expenditures

A regression of hudget shares of food
indicates that the average expenditure elas-
ticity for food is 0.78:

BE = —0.48 + 0.355LTX ~ 0.0209 LTX2
(4.3) (5.7)

+ 0.04 NUM - 0.0066 NUM x LTX
(2.6) (3.3)

+ 0.04 RURAL - 0.04 UPPER;
{4.7) {4.1)

R? = 0.20; 1,389 observations;
winere

BF ~ the budge share of food,

LTX = the log of monthly exnenditures
per capita in piasters,

LTX2 = the square of LTX,

NUM = the total household size,

RURAL -~ a dummy . ariable defined as 1 if
the family lives in a village and 0
otherwise, and

UPPER = a variable defined as 1 if the family
is in Upper Egypt and O otherwise.

The regression also indicates that families
in rural areas spend a greater proportion on
food than families in urban areas do, even
after controlling for their smaller incomes,
and that families in Upper Egypt allot smaller
shares of their budgets to food than families
in Lower Egypt. Furthermore, for any family
with expenditures greater than LE 4.5 per
capita per month (virtually the entire sample),
budget shares allotted to food decrease as
family size increa<es. As Deaton argues,
sialler budget shares allotted to food can
be considerrd an indicator of a higher
standard of living.? This implies that with
the same expenditures per capita, larger
families have higher standards of living in
Egypt—showing economies of scale in house-
hold budgets. A similar inference that rural
families have lower standards of living,
however, is not warranted as prices and
expenditure opportunities as well as tastes
differ hetween rural and urban areas.

In general, urban consumer3 purchase a
greater proportion of their food through
outlets at which the food prices are fixed.
These purchases include ration allotments
and goods from cooperatives and from gov-
emment flour shops and licensed bakers.
The highest share, ior the urban 100r, was a
quarter of the food budget and 1" percent of
total expenditures. This declineci to only 7
percent of food expenditures rrom such
outlets, or 3 percent of total expenditures,
for the highest income consumers in rural
areas.

85 .adic.ted in Table 4, there is little
variation by q artile in the quantities ohtained
from either tic* of t*e ration system in rural
or urban areas. The only category in which

? Angus Deaton, “Inequality and Needs: Some Experimental Resuits from Sri Lanka,” Population and Development

Review 9 (1983): 35-49.
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Table 9-—Characteristics of households and their expenditures, by expenditure

quartile
All All
Urban Rural
Urban Expenditure Quartile  joyge. _Rural Expenditure Quartile  pyoyse-
Category Ist 2nd 3rd  4th holds Ist  2ad 3rd  4th holds
Number of households 245 245 245 245 980 347 348 347 347 1.389
Number of individuals 1,578 1435 1317 1,037 £.367 2472 2539 2340 1792 9,143
bercent of sample 294 267 245 193 999 270 278 256 196 100.0
Averdge hausehold size
(number of peopie) H4d 586 538 423 548 712 730 674 516 658
Total monthly expenditures
(LE/capita) 1448 25135 3811 8252 36.33 937 1508 2209 4362 2092
Percent of ryral or urhan
expen-ditures 117 187 257 4%9 1060.0 121 200 270 409 100.0
Percent of food expenditures
spent through governent
channels? 257 192 147 101 58 179 121 86 68 10.1
Budget shares
Home-consumed food 063 056 051 039 048 068 065 061 048 057
Electnicity and fuels 0.033 0031 0026 0033 0031 0035 0025 G025 0021 0025
Rent 027 0019 0018 0015 0018 0001 0002 0001 0002 0001
Clothing 0087 0089 0087 0071 0089 0068 0067 0063 0065 0066
Durables® 0028 0045 0049 008Y 049 0010 0014 0020 0027 0017
Medical 004l 0044 0043 0048 (044 0036 0047 0040 0053 0.043

Source. Ddta from the household survey made by the International Food Policy Research Institute and the Institute

of . "ational Planning. Cairo, 1981 82

Notes. Expenditure quartiles were deteruned by ranking rural and urban households independently according to
total reported expenditures per capita The 1st quartile had the siallest expenditures; the 4th, the largest.

* Includes rations, purchases at cooperatives, government flour shops, and licensed hakeries.

b Excludes turniture purchased for mamages

the highest quartile consumes noticeably
more than the lowest is the extra quota of
rice {at 14 piasters). This may indicate that
this rice is not always strictly rationed.
Distribution of sugar and tea is the same in
both rural and urban areas, although rice
and oil distribution is higher in the cities.
The apparently greater distribution of beans
and lentils in rurat areas is the handiwork of
the season; pulse distribution diminishes in
the summer. In the second rural round, per
capita monthly distribution of beans was
only 61 grams and distribution of lentils was
only 21 grams.

Ration distributions, however, are seldom
the only source of these commaodities for a
household. Because of this, the marginal
price at which a household determines its
budget allocation is the price in the open
market cr the cooperative. Rations are, in
generai, inframarginal Since most consumers
purchase either on the open market or at the
cooperative, rations at subsidized prices can
be considered to be income transfers. in
theory, a consumer reallocates less following
an inframarginal price change than following
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a marginal change. For at least 75.8 percent
of urban families and 73.5 percent of rural
families, rationed sugar (both tiers) is infra-
marginal (see Table 10). The percentages for
tea are similar and only slightly less for oil or
rice. As also indicated in the table, not only
do appreciable numbers of families purchase
beyond ration levels but the quantitics
obtained often cxceed those distributed
through the ration system.

In urban areas, where the cooperatives
are more important, sugar, oil, and lentils
are more commonly obtained from them.
Rice, tea, and heans are more likely to be
purchased on the open market. In contrast,
in rural areas purchases from cooperatives
are smaller than purchases from the open
market. In both areas, it was seldom observed
that a family purchased the same commodity
from both cooperatives and the open market
in the month of the survey. Inasmuch as
open market prices are, on the average,
greater than tiwose in the cooperatives (see
Table 11), the different purchasing patterns
probably reflect differences in access and
have distributional implications.



Table 10—Mcnthly purchases of . vmmodities on open markets and in cooperatives,
by expenditure quartile

. All Urban . All Rural
Urban Expenditure Quartile  House- _Rural Expenditure Quantile  House-

Product/Place of Purchase Ist 2nd 3rd 4th holds Ist 2nd  3rd 4th holds

S (percent)*
ugar
Cooperatives 526 600 547 584 554 156 167 150 187 16.5
Open maiket 241 229 290 308 ° 461 565 697 709 60.7
Both 49 73 45 78 6.1 1.7 26 5.2 5.5 37
Share of total purcnase
from cooperatives 161 219 222 W9 225 4.2 43 5.1 73 5.2
Share of total purchase
from open market 79 a8 119 153 108 155 217 292 368 259
Qil
Cooperatives 224 249 322 355 2848 78 103 63 109 89
Open market 143 163 200 237 17.6 230 302 444 461 359
Both 08 20 24 2.0 1.8 03 06 09 14 08
Share of total purchase
from cooperatives 143 173 212 279 20.0 59 8.1 33 8.9 6.6
Share of total purchase
from open market 9.1 99 123 179 12.2 181 236 371 410 30.6
Tea
Cooperativesy 57 8.2 96 92 8.2 6.9 78 63 5.8 6.7
Open market 559 645 690 698 64.8 565 687 729 775 68.9
Both 04 313 29 24 22 1.7 20 1l 23 18
Share of total purchase
from cooperatives 1.8 23 37 29 27 2.2 1.9 23 6.1 31
Share of total purchase
from open market 227 345 366 486 35.5 206 276  37.0 431 322
Rice
Cooperatives 212 253 282 314 265 6.6 69 46 69 6.3
Open market 241 298 347 351 305 337 451 507 524 45.5
Both 20 29 37 4.1 32 11 23 0.6 03 1.1
Share of total purchase
from cooperatives 87 125 148 186 13.7 44 24 23 248 28
Share of total purchase
from open market 229 340 338 376 323 60.1 689 7848 835 754
Beans
Ceoperatives 69 94 6.5 13 16 1 1.4 29 14 1.7
Open market 135 188 180 208 17.8 1723 259 297 314 260
Roth 04 04 08 04 0.5 03 03 0.3 0.3 03
Share of total purchase
from cooperatives 139 138 132 105 128 22 1.6 36 28 25
Share of total purchase
from open market 458 608 615 728 63.3 507 %81 617 613 58.5
Lentils
Cooperatives 155 220 220 202 203 14 29 43 37 3.1
Open market 106 118 110 131 116 187 282 380 415 316
Both 6.0 08 08 04 0.5 1.7 03 0.6 0.6 04
Share of toial purchase
from cooperatives 552 543 498 S35 53.1 1.9 25 49 48 3.7
Share of total purchase
from open market 269 322 357 312 317 303 444 508 540 46.1
Per capita purchases {grams)
Sugar 1.860 2047 2,130 2457 2,092 1,687 1840 2022 2422 1,959
oil 572 640 690 790 661 365 463 491 651 480
Tea 10t 122 126 150 121 96 103 119 142 It
Rice 1,669 2240 2379 2502 2,183 1,202 1857 2462 3.834 2224
Beans 205 287 265 381 276 234 242 316 356 270
Lentils 106 146 157 204 148 215 277 328 407 299

Source: Data from the hcuschold survey made by the International Food Policy Research Institute and the Incstitute
of National Planning, Cairo, 1981/82.

Notes: Expenrliture quartiles were determined by ranking rural and urban households independently according to
total reported expenditures per capita. The st quartile had the smallest expenditures; the 4th, the largest.

* The percentage of households not purchasing in either markct would be 100 minus the percentages of households pur-

chasing at cooperatives or on the open market, plus the percentage purchasing at both. This avoids double counting.
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Table 11 —Average open market and cooperative prices for selected commodities

Rural Areas Urban Arcas
Commodity/Outlet Delta Upper Egypt Alexandria Delta Cairo Upper Egypt
(LE/kilogram)

Sugar

Cooperatives 31 29 30 30 3l 30

Open market 60 54 32 41 37 52
0il

Cooperatives 32 27 33 33 34 33

Open market 149 38 34 51 50 46
Tea

Cooperatives 184 477 560 451 506 503

Open market 515 503 515 514 598 523
Rice

Cooperatives 14 16 14 14 14 14

Open market 25 19 17 26 18 20
Beans

Couperatives 18 24 15 18 19 13

Open market 37 35 31 33 39 32
Lentils

Cooperatives 26 36 34 30 34 33

Open market 66 56 40 63 62 53

Source: Data from the household survey made by the International Food Tolicy Research Institute and the Institute

of National Planning, Cairo, 1681/82.

The size of the rural open market pur-
chases was partially affected by the cropping
seasnn, In the second round, the average
open market purchase of rice declined.

Frozen meats, poultry, and fish were
rarely available in rural areas, while approxi-
mately one-third of the urhan sample con-
sumed thes¢ commodities (see Table 12).
The number of consumers of frozen beef
and fish in the higher expenditure hrackets
declined although the average size of a
purchase did not. Equal numbers of families
from each group purchased frozen chicken,
but the average purchase by the highest
expenditure group was far larger than that of
the lowest. Rationing of these commodities
does not appear to be strictly binding at a!l
locations; families report purchasing up to
20 kilograms per month. The sizes of the
purchases of those few rural families who
obtained frozen commodities are comparable
to those in urhan areas.

While fewer than half of either sample
consumed frozen meat, more than 80 per-
cent of both samples consumed fresh meat
during the survey pericd. Frozen meat cost
between 80 piasters and LE ! per kilogram
while at the time of the survey fresh meat
frequently cost three times as much. Frozen
chicken generally cost LE 1.05 while thz
fresh commodity cost about 25 percent
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more, On the average, fresh fish cost three
times the 40 piasters the frozen product
cost, although this average includes several
species. With fewer constraints on avail-
ability and access, a pattern by expenditure
groups is evident. Somewhat less chicken was
purchased than meat, although it cost roughly
one-third as much. In rural areas, however,
consumption of home-produced poultry (in-
cluding pigeons, rabbits, and guinea pigs)
averaged 728 grams per capita per month,
more than was purchased. Consuinption of
other mea® “2m a household's stock of
animals wa. reported as only 75 grams per
capita per month. Purchases of fresh fish
were roughly half those of chicken. Inurban
areas, frozen fish purchases from coopera-
tives appreciably augmented purchases on
the open market and, for the poorest quartile,
exceeded those of fresh fish,

The average egg purchases reported in
the urban areas were 6.3 per capita per
month, nearly five times greater than those
in the rural regions, They were augmented
by eggs from home production, 1.1 in urban
areas and 0.7 in rural, Reported milk purchases
averaged 2.2 kilograms per capita in urban
areas and only 0.2 in the villages, reflecting
the fact that 82 percent of the urban families
purchased milk, while only 18 percent of
the villagers did. Another 24 percent con-



Table 12—Per capita purchases of frozen and fresh beef, poultry, and fish by expen-
diture quartile

All All
Urban Rural
Urban Expenditure Quartile pouse- _Rural Expenditure Quartile  poyse-
Commodity/Category Ist 2nd 3rd  4th holds Ist 2nd 3rd 4th holds
Frozen heef
Average monthly purchase
{grams) 183 177 178 109 166 5 1) 28 16 14
Share of total purchase
{percent) 324 285 264 127 1000 88 213 483 216 1000
Share of quartile that
purchased (percent) 31,0 241 257 147 239 1.7 29 3.2 26 26
Average purchase of share
purchasing (gramns) 590 734 694 741 695 289 395 882 630 536
Frozen chicken
Average monthly purchase
{grams) 209 282 322 469 306 11 9 i3 46 18
Share of total purchases
{perceny) 200 246 258 295 100.0 16.2 145 189 504 100.0
Share of quartile that
purchased (percent) 335 322 310 294 315 1.7 29 23 4.0 28
Average purchase of share
purchiasing (grams) 624 876 1.039 1,594 973 637 328 565 1,150 654
Frozen fish
Average monthly purchase
{grams) 249 303 288 206 265 32 90 88 129 81
Share of total purchases
(percent) 277 306 267 150 130.0 105 308 277 310 100.0
Share of quartile that
purchased (percent) 355 388 355 220 33.0 63 121 127 132 11.0
Average purchase cf share
purchasing (percent) 701 782 812 935 802 500 749 695 973 734
Average monthly purchases (grams)
Fresh heef 412 810 1,135 2057 1014 381 491 759 1088 646
Fresh chicken 379 673 881 1,029 706 262 549 704 1212 639
Fresh fish 202 472 68! 810 487 166 244 395 653 340

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/8Z.

Notes: Expenditure quartiles were determined by ranking rural and urban households independently according to
total reported expenditures per capita. The Ist quartile had the smallest expenditures; the 4th, the largest.

sumed home-produced milk. The 1.3 kilo-
grams per capita of home-produced milk
consumed brought average rural fluid milk
cunsumption to 70 percent of that of urhan
families. The disparity of consumption of
dairy products is removed when cheese is
considered. While both samples reported
315 grams per capita of white cheese pur-
cha-ed, the rural sample reported an addi-
tional 565 grams of cheese consumed from
family production.

The pattern of bread and flour consump-
tion differed hetween samples (see Table 13).
More bread was consumed in urban areas,
and more flour was purchaJed in rural areas.
The total of 336 grams of belady flour con-
sumed daily per capita in rural areas in-

cluded bread, and flour purchases from the
flour shops, cooperatives, and the open
market. The latter is frequently flour resold
by flour shops either from another village or
in smaller units. In terms of grain equivalents,
rural consumers purchased more than their
urban counterparts, the difference being
mainly wheat purchased as unmilled grain.

Aggregate Consumption
Indicated by the Sample

The consumption figures produced by
the survey can be compared with figures for

aggregate national consumption by weight-
ing the rural sample at 55 percent of the
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Table 13—Per capita bread and flour purchases by expenditure quartile

Al All
Urban Rural
Urban Expenditure Quartile  joyse. _Rural Expenditure Quartile House-
Type of Bread or Flour Ist 2nd 3rd  4th holds Ist  2nd 3rd  4th holds
Baludy
Logves per day 200 221 212 195 2.06 037 040 040 033 0.38
Percent of total 28,1 285 251 182 106:0.0) 265 290 273 171 100.0
Fino
Laoaves per day 023 041 050 044 0.39 002 003 004 01] 0.04
Percent of total 186 286 315 222 100.0 9.2 192 220 496 100.0
Shumi
Loaves per day 012 014 024 040 0.21 001 001 004 004 0.03
Percent of total 66 177 285 371 100.0 7.1 157 430 342 100.0
Balady
Flour {grams /day) 84 52 55 67 65 267 290 208 336 288
Purchased on the open market o . . . 93 139 157 143 141
Percent of total 379 214 208 199 100.0 25.1 280 239 229 100.0
Fino
Flour (grams/day) 22 40 11 40 32 19 27 32 67 35
Percent of total 200 329 229 239 1000 154 221 244 383 100.0
Balady
Four and flour m bhread
(grarns/day) 2688 280 274 268 278 306 331 310 370 326
Fino
Flour and flour in ead
(Rrams:day) 52 a8 94 i, 84 2| 30 39 74 38
Grain wheat (kilograms/month) - 028 037 015 086 0.38 149 160 204 226 1.81
Tl purchased wheat in grain
equivalents (kilograms/month) 1298 14.286  14.09 37 14.05 1356 1496 1504 1868 15.37
Grain maize purchases
(kilograms/month)* 035 065 025 042 042 161 201 293 1352 243

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of Nationdl Ylanning, Cairo, 198§/82.

Notes' Expenditure quartiles were determined by ranking rural and urban households independently according to
total reported expenditures per capita The 1st quartile had the smallest expenditures; the 4th, the largest.

* This was used for human consumyption

population, and assuming that the popula-
tion of Egypt at the time of the survey was
41.8 million (this extrapolates from the 1976
census using an annual growth rate of 2.5
percent). The Gini coefficient for per capita
expenditures in urban areas is 0.371 and in
rural areas, 0.348. When transfers from
government distribution are excluded, they
show a slight move away from equality, be-
coming 0.391 and 0.367.

In general, the amounts consumed re-
ported in the survey, including the amounts
of home-produced commodities, are similar
to figures for national aggregate availability.!?
While the figures for marketed beans and
lentils are smaller than the national figures,

a significant portion oi these commodities
is used to make piepared foods by commer-
cial enterprises not included in the survey.
Using reported expenditures on these pre-
pared foods, fuul and tamiya, with the as-
sumption that !0 piasters purchase 147
grams of heans as tamiya (180 piasters
cooked), the prepared foods indicated in the
survey include 180,000 tons of heans. This
brings reported total consumption to 340,000
tons compared to imports and production of
300,000. Similar data were not available for
hoshari, another prepared food, but the
amount of lentils used in that product is
probably significant.

Figures of the Ministry of Agriculture

" These figures are from the Egyptian Ministry of Supply as quoted in Alderinan, von Braun, and Sakr, Egypt’s Food
Substdy and Rationing System, and U.S. Department ef Agriculture, Office of the Agricultural Attaché, Cairo, Annual
Agricultural Situatton Report (Cairo: U.S. Embassy, Office of the Agriculiural Attaché, 1983).

28



indicate that 3.31 million tons of maize were
produced. In addition, 1.39 million tons of
yellow maize were imported. These are largely
used to prepare animal feed and starch. The
survey indicates that human consumpticn
of own-produced white maize was 0.6 million
tons and that an additional 0.7 million tons
were purchased for human consumption.
Furthermore, 0.19 million tons were fed to
animals. This leaves 1.8 million tons unac-
counted for. It is unlikely that this was for
human consumption, as the 1.3 million tons
from the survey compares reasonably well
with figures in the 1974/75 household bud-
get survey, which aggregate to 1.27 million
tons for the 1981 population. If per capita
maize consumption is aggregated and a
trend line is drawn through the figures from
the 1958, 1964/65, and 1974/75 surveys, the
expected consumption of maize in 1981
would he only 0.94 million tons. In addition,
the intake of calories calculated from the
current survey is sufficiently high to make a
major underestimation of human consump-
tion unlikely. The survey was targeted at
households and was not conducted on
commercial poultry and livestock operations.
It is likely that the bulk of the maize not
accounted for was consumed by animals.

The smaller purchases of frozen meat
shown by the survey may reflect, in part, the
increase in the distribution of this com-
modity during the holy month of Ramadan.
There is a major discrepancy hetween the
survey data for chicken and the national
figures, even when the amount produced at
home—a third of the total—is discounted
since it may not have heen entered into
natinnal accounts. Aggregation of the urhan
fresh and frozen chicken purchases alone,
which are in accord with means calculated
from what families recalled eating in a 24-
hour period (see Chapter 5), accounts for
0.z5 million tons. It is likely, then, that
national accounts record only imports plus
commercial production and that they neglect
a sizable amount of family production and
trade hetween neighbors.

The survey indicates that the budget
shares allotted to food declined after the
1974/75 expenditure survey. In the earlier
survey rural families allotted 63.9 percent of
their expenditures to food while urban fam-
ilies allotted $3.1 percent. The decline in the
hudget share allotted to food is indicative of
rising real incomes, although the decline
exceeds what the cross-section regression
reported above predicted.
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5

NUTEITIONAL CONSIDERATIONS

Surveys of nutritional indicators reveal
that malnutrition does exist in Egypt, but
to a lesser etent than might be expected
looking at per capita income and cross-
country studies.!! These indicators and the
high infent montality in the country, which
are frequent correlates of malnutrition, show
that an improved health policy is needed,
but their implications for food policy are
less clear.

This chapter focuses on family food
consumption. This is not the only determinant
of malnutrition. Just as aggregate statistics
on food intake may mask low consumption
by selected groups, family food intake data
may mask inequalities within the family.
And they do not show how the body's use of
food is affected by disease, parasites, and
sanitation. But family food consumption is
the determinant of nutrition that is most
influenced, either positively or negatively,
by changes in income and pricing policies,
and it is the one most directly related to the
food subsidy system.

Aggregate food consumption in Egypt is
high. Table 14 shows average per capita
daily calorie availability by income group. It
was calculated by two methods, each using
different information from the questionnaire.
In one, monthly food acquisiu,n was recorded
and multiplied by the appropriate calorie
contents of the foods; in the other, food
reported eaten in the preceding 24 hours
was converted to calories.!? In the former
method, per capita intake was obtained by
dividing consumption by the number of
family members, In the latter method the
wial consumption at each meal was divided
by the number of people present, including
guests. If a family member was not present,

the intake of that member outside the home
was recorded when available and included
in the mealtime total. Particular care was
taken to record between-meal snacks, which
are common, especially in households with
voung children. Although only a part of the
family may have consumed such a snack,
the calories in it were divided by the total
number of family members. Not to have
done so would have been to assurne implicitly
that other family members obtained the
same calories as those eating the snack from
another source and would bave biased family
intakes upward.

Each method of estimating calorie con-
sumptinn has its advantages and disadvan-
tages.!> Food purchase data do not record
drawdown of stocks, although in this study
1arm consumption was estimated as a linear
drawdown of retained produce. Similarly,
the method may overestimate consumption
when stocks are built up. The 24-hour recall
method is subject to random fluctuations of
daily intakes and to patterns specific to
Thursday nights and Friday afternoons. On
the average, however, both methods can be
expected to reliably indicate consumption
by specific groups of families.

For the urban sample, the figures for
average intake by expenditure groups pro-
duced by the two methods vary by only a few
percent, although the correlations of individ-
ual observations were moderate. Average
meat, fish, and poultry consumption from
the 24-hour recall method was higher, while
the oil and sugar consumption given by the
purchase method was nearly twice as high
as that given by the recall method. The latter
zap may reflect the difficulty in remembering
the quantity of oil used in frying and the

1" Egypt, Ministry of Health, Nutrition Institute, Arab Republic of Egypt National Survey. 1978 (Washington, D.C.: U.S.
Agency for international Development, 1978); and Mohammed el-Lozy, J. Field, G. Roper, and R. Burkhardt, Childhood
Malnutrition in Rural Fgypt, Health Care Delivery System Project Monograph 4 (Cambridge, Mass.: Massachusetts

Institute of Technology, 1980).

12 coefficients werc derived from P. Pellett and S. Shaderevian, Food Composition Table for Use in the Middle East (Beirut:

American University, 1970).

13 See, for example, M. Pekkasinen, “Methodology in the Collection of Food Consumption Data,” World Review of
Nutrition and Dietetics 12 (1970): and Aaron Lechtig et al., “The One- Jay Recall Dietary Survey: A Review,” Archivos

Latinoamericanos de Nutricién 26 {(1976).
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Table 14—Average daily calorie consumption by expenditure quartile

All All
Urban Rural
Urban Expenditure Quartile Hoyse- Rural Expenditure Quartile  Hoyse-
Method/Source Ist 2nd  3id  4th holds Ist 2nd 3rd  4th holds
, , (calories)
Calorie consumption
24-hour recall 2,343 2,761 2915 3174 2,798 2,357 2574 2716 3,149 2,654
Food purchase 2,420 2850 3.072 13731 3,016 2273 2892 3409 4571 3274
Source of calories (percent)
Ration system* 19 17 15 12 16 1S 12 10 8 11
Cooperatives” 5 6 6 7 6 1 1 1 2 1
Flour and bread® 49 45 42 35 42 34 25 19 19 23
Additional share of open
market flour 14 16 15 15 15
Sugar? 10 9 9 9 9 10 8 8 7 8
Rice? 8 8 9 8 8 9 13 12 16 13
Meat? 2 2 3 4 3 1 ] 1 1 1
Chicken? ] 1 1 ] | 1 1 2 i ]
Fish® 1 | | 1 1 <1 <1 -1 <1 <1
1] 13 13 14 12

Production by household

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Notes:

Expenditure quartiles were determined by ranking rural and urban households independently according t0

total reported expenditures per capita. The Ist quartile had the smallest expenditures; the 4th, the largest.
Calorie consumption recorded by 24-hour recall is the food reported eaten in the preceding 24 hours con-
verted 1o calories. The “food purchase imethad" of recording calorie consumption uses the calorie content
of the food purchased in one month by a household.

# These include both basic and additional rations.
b These figures include frozen meat.

¢ These figures are for bakeries and government flour shops only.
4 These include all sources, including production by a household.

amount of sugar used in tea in a 24-hour
period.

There is greater divergence between the
recall methodology and the recorded food
acquisition in the rural sample, especially
for the highest expenditure group. This dif-
ference occurs because larger portions cf
both farm production and cereals obtainec
on the open market are stored, not becavuse
purchases of directly subsidized foods are
higher. In many households, farm production
that is retained and even grains purchased
locally are for consumption by an extended
family unit. This extended family has branches
in different dwellings and, frequently, in
different towns. It is larger than the unit
used in the study, which means that there is
a potential for an upward bias. The bias
cannot be major, as aggregate food availability
is in accord with other food balance data for
Egypt. This is true even though the highest
income group acquired more calories than

its members could reasonably consume.
Food acquisition may exceed consumption
because of wastage, storage loss, and milling,
although the by-products of milling have a
velue in animal nutrition.

Because oi! quotas in urban areas are
high, the ration system provides a greater
share of total calories. And the cooperatives
are more important as a source of food.
Overall, 64 percent of urban caloric con-
sumption, by purchase, is obtained directly
from government-controlled outlets, com-
pared to only 35 percent in rural areas. As
mentioned elsewhere, rural consumers pur-
chase much of their flour from the open
market and mill grain themselves more
often than urban dwellers do. For this reason,
government-controlled bread and flour dis-
tribution provides a smaller share of total
calories than it does in urban areas. Sugar
provides 2 significant share of total calories
in both rural and urban areas.
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Protein Consumption and
Protein Score

The nutritional goals of the food subsidy
system are frequently expressed in terms of
the need to increase consumption of protein,
especially of “anim.!” protein. Table 15
shows the average p.. ..apita protein con-
sumption by expenditusc quitile. In addition,
protein consumption, comrected for the
amount of amino acids that could not be
used, is recorded, using the information
available in the 24-hour recall section of the
survey. There is no human need for animal
protein per se. In fact, the body cannot alisorb
proteins of any kind. During digestion, the
protein ingested from any source is broken
into the amino acids that it is composed of.
The notion about the importance of animal
proteins arises because the amino acid
composition of animal proteins more closely
resembles that of human proteins than does

the composition of most proteins from veg-
etable sources. But since most meals contain
a variety of foods and each has a unique
amino acid pattern, a proper measurerment
of the protein value of a meal must evaluate
the entire food composition.

To compare the implications of methods,
the amino-acid-cormrected quantity of protein
consumed in the Egyptian diet was derived
using the following methodology. The amino
acid content of a given meal was determined.
Then the limiting amino acid was determined
(generally, but not always, lysine). It was as-
sumed that any quantity of amino acids in
excess of what is needed to combine with
lysine in the proper human ratio was used as
an energy source, regardless of what was
consumed in another meal. The proportions
of amino acids were lysine:tryptophan, 5.23:1,
lysine:sulphur-containing amino acids,
2.125:1, lysine:threnonine, 1.36:1. These
represent the biological needs of children

Table 15—-Average daily protein consumption by expenditure quartile

All All
Urban Rural
Urban Expenditure Quartile pguse- Rural Expenditure Quartile  poyge-
Method/Source Ist 2nd  3rd  4th holds Ist 2nd 3rd 4th holds
. , (calories)
Protein consumption
Purchase 72 86 96 114 9] 70 90 107 125 95
24-hour recall 81 92 104 118 99 71 78 83 97 80
Amino-acid corrected 63 73 90 108 83 45 55 61 76 57
Source of protein {percent)
Ration system?® 5 4 4 3 4 5 3 3 3 3
Cooperatives® 6 6 6 5 6 <1 1 1 1 ]
Flour and bread® 58 51 47 41 49 41 31 23 22 28
Additional share of open
market flour 17 20 18 17 18
Rice? 5 6 6 6 6 6 10 7 12 9
Beans and lentils? 3 4 3 4 3 4 2 4 4 4
Meat? 4 6 7 1 7 3 4 4 4 4
Chicken® 4 5 6 7 6 3 5 6 10 7
Fish? 3 4 7 5 5 1 2 3 3 2
Production by household e - 1] 16 17 23 17

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning. Cairo, 1981/82.
Notes:

Expenditure quartiles were determined by ranking rural 2:id urban households independently acccrding to
total reported expenditures per capita. The 1st quartile had the smallest expenditures; the 4th, the largest.
Calorie consumption recorded by 24-hour recall is the food reported eaten in the preceding 24 hours con-
verted to calories. The "food purchase method” of recording calorie consumption uses the calorie content
of the food purchased in one month by a household.

* These include both basic and additional rations.

b These figures include frozen meat.

¢ These figures are for bakeries and government flour shops onty.
9 These include all sources, including production hy a househcld.
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and consequenily are more stringent than
adult requirements.

It is not surprising that aithough fresh
meat and chicken provide few calories they
are moderately important sources of protein.
The cooperative system sells rice, beans and
lentils, frozen meat, fish, and pouitry, but it
has little importance in providing protein.
Neither has the ration system, whose calorie
contribution, even in urban arecas, is pre-
dominantly from sugar and oil. On the othey
hand, flour and bread provide nearly haif of
total protein in both urban and rura! areas.
Farm production provides a greater share of
protein than of calories because of the milk
and cheese produced at home.

Even the consumption of amino-acid-
corrected protein by the urhan poor is high,
or: the average. Given the low share of the
cooperative in providing protein, this cannot
be due to the subsidized sales of meat, fish,
and chicken. Although the rural pcor con-
sume less than the urban poor, the average
percenl of calories provided by protein is 12
percent (7.6 percent using the amino-acid-
corrected proiein figures), which is adequate
if calorie consumption is also adequate al-
though, as mentioned, the requirements will
depend on the composition of the household.
For example, a household composed of one
adult male (35 years, 70 kilograms), one
adult female (30 years, 55 kilograms, preg-
nant), and three children (males, 10 and 4
years; female, 8 years) would have a per
capita requirement of 35.7 grarns per day. It
appears, then, that nutritional needs do not
justify the subsidy on frozen products, either
to meet a need not currently met or to
maintain current consumption.

Implications for Nutritional
Adequacy

There are, essentially, three reasons why
consumption often falls below protein and
calorie requirements. The most obvious one
is that a family, for reasons of both economics
and preferences, may not ohtain enough
food to meet its requirements.

Another may be errar in measurement.
In any survey there is some sampling “noise”
stemming from errors by both the respon-
dents and the recorders. In addition, rieither
stock changes, changes in family composition
in the period preceding the survey, nor a
variety ot other events that reflect the

complexity of the real world can always be
captured in an hour-long interview. They
may make the real consurnption of a family
different from the consumption measured.
if the error is random and normally distributed
with its mean at zero, this type of error will
not affect averages. Depending on the dis-
tribution of the sample, however, it may
affect either the number of individuals
below a given cutoff point or the character-
istics observet as corvelates with the group
of individuals below the cutoff point.

Finally, the distribation of the deficiencies
observed may he affected by the nature of
the requirements themselves. Protein re-
quirements are determined by clinical ob-
servation of intakes and hodily losses and
are given per kilogram of hody weight. While
the use of protein is affected by a variety of
environmental factors, the body has no
mechanism to adapt intakes to requirernents.
In 4 probabilistic sense, then, no correlation
is expected between intakes and require-
ments. This means that one can make a
meaningful probability statement about the
expected adequacy of ar observed intake.
Average requirements of individuals do vary
because individuals differ by age, size, sex,
and other biological factors. But it can he
assumed that the variability of these factors
is randomly distributed about its mean so
that, for example, the probability that an
intake two standard deviations below average
requirements will be adequate is 0.025. The
protein intakes that are generally recomn-
mended are two standard deviations above
average requirements to cover individual
variations.

The situation with ex ergy (calories) is
more complicated. Here, again, there is
narural biological variation in requirements
due to age, size, sex, and whether the
individual is pregnant or lactating. There is
also variation because of the amounts of
activity. All these factors can help determine
requirements. So can additioni| variations
in basal metaholism (the basic use of energy).
But because individuals can, and usually do,
adjust requirements to intakes within certain
limits, the probabilistic approach used to
evaluate protein inadequacy is not applicable
to the adequacy of calories. An observed low
calorie intake may reflect a normal adjust-
ment to modest physical requirements, or it
may represent reduced activity (or growth)
because too few calories are available. That
is, intakes and requirements are correlated
in a manner that links any discussion of
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dietary adequacy to a standard for the
amount of activity that is socially desired.
Without some assessment of the amount 0,
activity that would be pursued if cilories
were available without hudget constraints, it
is not possible to fully assess the implications
of an observed intake of calories.'* One
relies as much on a normative judgment as
on a probabilistic statement.!>

The cutoff points used in Table 16 were
established taking into account the points
mentioned above. The estimated requirement
for protein was based on the age and sex of
each member. This was adjusted upwarr by
two standard deviations (assumed to be 12.5
percent). If a family's intake was greater
than this and distribution within the family
was proportional to requirements, the prob-
ability that the family's protein intake was
inadequate is 0.025. Consumption, however,
needs to be adjusted for digestibility. Ac-
cordingly, observed consumption was re-
duced by 15 percent in keeping with average
digestibility of protein in the Egyptian diet.!®

Calorie requizements were treated in a
different manner. In order to take intc account
the correlation of intakes and requiremernts,
the minimum amount of calories defined as
adequate was set 15 percent below average
requirements based on family composition,
age, sex, and the assumption that activity
was moderate. The 15 percent figure is some-
what arbitrary and may in fact be an over-
compensation. In hoth calculations the re-
quirements for acult females under 45 were
increased in accord with the assumption
that there was a 10 percent prohability of
lactation and a 10 percent probability of
being ‘n the second half of pregnancy.)?

The study does not deal with overcon-
sumption and the health problems associated
with it, although they are a concern for part
of the population.

The third line of Table 16 indicates that
there is no protein problem per se. That is,
there is no evidence that families obtaining
enough calories need more protein in their
diet. About one-sixth of both samples report

Table 16—Share of households below calorie and protein cutoffs by expenditure

quartile
All Al
Urban . Rural
Urban Expenditure Quartile House. _ Rural Expenditure Quartile  House-
Position of Household Ist  2nd  3rd holds Ist 2nd 3rd  4th holds

Below hoth calorie and

protein cutoff 10.6 49 1.2
Below calorie cutoff only 208 155 9.8
Below protein cutoff only 0.4 08 0.2

{calories)
43 203 6.0 32 2.0 79
13.1 17.4 8.9 43 29 8.4
04 03 0.0 0.0 0.0 0.1

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Notes: Expenditure quartiles were determined by ranking rural and urban households independently according to

tota! reported expenditures per capita. The st quartile had the smallest expenditures; the 4th, the largest.

The calorie cutoff point was set 15 percent helow average requirements, which are based on family

composition, age, sex, and the assumption that activity was moderate. The protein cutoff was based on the

estimated requirement for protein, which depends on the age and sex of each member of a household. This

was raised two standard deviations (assumed to be 12 percent). Observed consumption was reduced 15
percent to account for the average digestihility of protein in the Egyptian diet.

14 Healthy children’s activities vary less than adults’, but there is debate over optimal growth patterns.

1S For a discussion of the use of requirements for assessing population status see George H. Beaton, "Energy in Human
Nutrition: Perspectives and Problems,” Nutrition Review 41 (1983} 325-340.

16 Mohamed Amr Hussein, “Protein Requirements of Egyptian Women,” paper presented at a symposium on protein
requirements, University of California, Berkeley, Cal., 1981.

'” Requirements are based on 1973 WHO guidelines while the methodology of their use has been modified in
conformity with the new guidelines of the Food and Agriculture Organization of the United Nations, the World
Health Organization, and the United Nations University. No adjustment was made for intraindividual homeostatic
variations of requirements as such regulatory mechanisms are still unknown and controversial.
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household calorie consumption lower than
the cutoff point used in this sample. Con-
sidering the variations in monthly purchases
of food and in individual requirements, is
this alarming? If the variation of require-
ments were truly a random process then
there should be no correlation between
being under the calorie cutoff point and
other measured family characteristics. Clearly
Table 16 shows that there is some relation-
ship between calorie inadequacy and con-
sumption. Even if one assumes that the 5-
7.5 percent underconsumption of the upper-
income grnups represents the basic sampling
and methodological error of the technique
used here, apparently 30 percent of the rural
low-income families are below requirements.
A probit analysis shows how income helps
determine underconsumprion (see Table 17}.

Income is highly significant in explaining
the family calorie and protein deficits ob-
served, with increases in income more likely
to decrease the probability of a deficit in
rural areas than in urban. The income elas-
ticities for the probability of a calorie or
protein deficit are 0.48 and 0.43 in urban
areas. They are 0.99 and 1.19 in rural areas.

From another perspective, an increase of
LE 5 of monthly per capita income would
reduce the probability of a calorie deficit by
0.01 (mean = 0.17) in urban areas, whereas
LE 1.5 would achieve the same reduction in
rural areas. Such a pattern is unlikely to be
generated by random variations in require-
ments. It probably reflects pockets of un-
dernutrition in Egypt that persist even though
overall food consumption is high.

One notes that these pockets are more
likely to occur in Cairo and Alexandria
among urban areas and are most prevalent
in Upper Egypt among rura! areas. Households
headed by women are less likely to have low
calorie intakes in cities and the larger the
proportion of children in a family, the less
likely the family is to have a deficit. The
family requirements were Jdetermined from
the age distribution of the family. Therefore,
families with high proportions of children
have lower overall requirements. There is no
way of determining whether the children
themselves are more or less likely to con-
sume as much as they require. Even after
accounting for income, landholders have a

Table 17— Results of regressions for the probability of calorie and protein inadequacy

Urban Rural

Below Below
Protein Cutoff Calorie Cutoff

Below
Proteir Cutoff

Below

Independent Variable Calorie Cutoff

Constant - 0.840 ~0.159 - 0.063 -0.094
TXN - 0.0082 -0.0052 -0.034 -0.064
{5.00) (2.49) (71.83) (7.45)
SEX -0.319 -0.149 -0.081 0.004
2.17) (0.72) {0.64) {0.03)
CITYGRT 0.259 -0.034
(263) (0.27)
UPPER 0.156 -0.106
(1.76) 091)
NORAT 0471 0.348 -0.043 -0.058
(2.48) (1.32) (0.26) (0.28)
CHL -0.114 -0.089 -0.589 -0.599
(2.05) (1.10} 2.17) (1.76)
LANPC ~0.801 -1.39
(2.93) {3.25)

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82.

Notes: The calorie cutoff point was set 15 percent helow average requirements, which are based on family com-
position, age, sex, and the assumption that activity was moderate. The protein cutoff was based on the
estimated requiremnent for protein, which d :pends on the age and sex of each member of a household. This
was raised two standard deviations {assumed to be 12 percent). Observed consumption was reduced 15
percent to account for the average digestibility of protein in the Egyptian diet.

The independent variables are defined in Appendix 2.
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lower probability of underconsumption,
although their average requirements may
exceed those used in the study if cultivation
takes more than moderate activity.

In the cities, those who hold ration cards
are less likely to consume fewer calories
than required than those who do not, whereas
there is no statistical difference in rural
areas. This is puzzling since the ration
system provides only a moderate share of
total calories and since families without a
card can shop for the same goods at the
coogperative or the open market. But as a
number of families without cards had recently
formed and since it is customary to give
household staples to newlywed couples,
this observation may reflect a drawdown of
stocks that was not adequately covered in
the interviews. The total number of families
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without ration cards is small and distributed
throughout the range of expenditures.

A probit regression was also used to try
to ascertain whether there was arelationship
bet reen the probability of having had a
child under five years old die in the year
hefore the interview and calorie .nd protein
inadequacy. Although 7.5 percent of the
rural families surveyed reported such an
occurrence—which is alarming when one
considers that many families had no children
of this age—no statistical relationship with
either income (which showed a negative
correlation that was not significant) or dietary
inadequacy was observed. The distribution
of food within the family and the quality of
health care delivery are probably more im-
portant predictors of child mortality than
family food consumption.


http:althou.gh

6

INCOME TRANSFER EFFECTS OF FOGD SUBSIDIES

AND PRICE DISTORTIONS

The food subsidy system transfers a sig-
nificant amount of income, although it was
not originally designed to do so. This has
important effects on income distribution.
To assess these effects completely, the fi-
nancing of subsidies and its effect on
incomes should be taken into account, and
the actual recipients of subsidies should be
defined.

A look at the tax system gives some
insight into how subsidies are financed. In
Egypt only about 4 percent of all 1ax revenues
came from personal income taxes in the
second half of the 1970s. About 60 percent
of tax revenues came from cornmodity taxes;
another 25 percent came from business
income taxes.!® Because they are only mar-
ginally important, personal income taxes
are not included in the assessment that fol-
lows. Indirect taxation is taken into account
insofar as itis combined with distorted farm
producer prices, that is, prices of export
commodities that are deprcssed below their
international equivalents.

The distributional analysis is performed
in a comparatively static fashion. The main
issues addressed are:

® Who are the direct recipients of food
subsidies?

® To what extent do food subsidies in-
directly benefit consumer groups
through depressed market prices?

® To what extent are producers affected
by subsidized consumer prices and the
distorted prices of their products?

® Whatis the net effect of food subsidies
and distorted farm prices on income
distribution?

Methodology of Evaluation

The theoretical approach is easily ex-
plained using Figure 1: a common feature of
basic food markets in Egypt is that more
than one price subsidy can apply to the
same commodity. For consumers, this seg-
regation of the market is enforced by quantity
restrictions (rationing). The rice, sugar, oil,
and, to some extent, wheat flour markets
show the pattern described by Figure 1. The
total subsidy that is received by a household
is the difference hetween the equivalent
international price and the domestic price.
It is the sum of S', the subsidy on the basic
ration (lower prices), S*, the subsidy on the
additional ration (higher prices), and S, the
subsidy on open market purchases.

If all quantities of the commodity under
consideration are imported, the sumof §', §°,
and S’ multiplied by all households appears
as “explicit subsidies” in the government's
budget. Tea and lentils are such commodities,
having no domestic supplies or only neg-
ligible ones. The other extreme would be a
commodity produced domestically and not
imported. The sum of §', 5%, and S® need not
appear in the subsidy budget if the govern-
ment procures it from domestic produrers at
prices below selling prices. Still, consumers
would be heavily subsidized, as the com-
parison between domestic prices and inter-
national prices, which represents the oppor-
tunity costs of domestic consumption, sug-
gests. Egypt's rice market i< a case in point
here. Such subsidies to the consumer are
“implicit subsidies” and are financed by
domestic producers. In the following analysis
both types of subsidies—explicit and im-
plicit—are taken into acciont.

18 M. Reda A. el-Edel, “Impact of Taxation on Income Distribution: An Exploratory Attempt to Estimate Tax Incidence
in Egypt.” in The Political Economy cf Income Distribution in Egypt. ed. Gouda Abdel-Khalek and Robert Tignor (New

York: Holmes and Meier, 1982), pp. 140-141.
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Figure 1—Income transfers from food subsidies and distorted prices to consumer

households
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Itis well known that international prices
are not a stable puint of refererce. Their
developments for Egypt during ttie 1960s
and 1970s were recently assessed for the
major food commodities at the farm-gate
and for consumers by von Braun and de
Haen.!? It should be noted that most real
international food prices in 1981 were close
to their long-term averages. The income
transfer effects caused by price distortions
computed in the following framework then,
are riot exaggerated or underestimated irom
a long-run perspective.

Insofar as households are farm producers,
their incomes are affected by explicit food
subsidies to the extent that they actually ob-
tain them. On the other hand implicit food
subsidies may reduce and support prices
may increase the incomes of food producers,
depending on whether the farm household
produces surpluses of the commodity under

Total consumption —_—

consideration. The production side of a
household is described by Figure 2. Gross
losses of the farm household may stem from
compulaory procurement by the government
{L'} or the Iosses due to depressed open
market prices (L’, L*). In this geometric de-
scription the consumption by a farm house-
hold of its own produce evaluated at de-
pres.,ed prices is included in the gross losses
(L*), but these losses are reduced by the im-
phcn subsidies that the farm household
recelves as a consumption unit {as a part of
s’).

If domestic prices were adjusted to inter-
national prices, the demand and supply
response of households and farm producers
could be elastic. This possibility, though
certainly relevant for an assessment of the
allocative efficiency of the system, is not
taken into account here.29 The probable size
of any overestimation of the implicit subsi-

19 See Joachlm von Braun a'\d Hartwig de Haen The Effects of Food Price and Subsidy Policies on Egyptian Agricuiture,
Research Report 42 (Washington, D.C.: International Food Policy Research Institute, 1983).

™ For an assessment for all of agriculture, see ibid.. pp. 44-48.
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Figure 2—Income transfers from food subsidies and distorted prices to producer

households
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dies received by consumers or underesti-
mation of producer losses—these are repre-
sented by the triangles above the house-
holds’ demand curve (D) and the farmers’
supply curve (S)—does little to affect the
evaluation of the distributional effects of
pricing.

Figures 1 and 2 depict a situation where
domestic prices are below inte:national
prices. However, this is not the case on all
Egyptian food commodity markets. Meat and
dairy products were increasingly protected
in the 1970s and 1980s.2! The theoretical
picture of this pricing and income transfer
pattern is simply the reverse of the one
shown and needs no further explanation. A
second remark seems necessary to refine
the simplified description of the approach:
farm producers receive considerable benefits
from subsidies on inputs, such as fertilizer
and insecticides. These are actually included
in the assessment of the income distribution
effects of pricing but are neglected in the
simplifying Figure 2.

3 Ibid.

The following accounting model was
computed for each rural and urban house-
hold in the sample. (A complete list of the
variables used in this report is given in
Appendix 2.)

Transfers to and from households on the
consumption side were given by

TC, = £ gQ;,x (PIC] - BDC},), (1)
where

= income transfers to or from house-
hold i on the consumption side in
1981/82; the result is in Egyptian
pounds; i runs from 1 to 2,386,

Q], =quantity consumed in a year by
household i of commodity s of price
tier r,

PIC} =the equivalent international con-
sumer price of commodity s at ap-
plicable location I; and

TC,
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PDC}, = the domestic consumer price of
commodity s at applicable location
1 and price tierr.

Transfers to and from households on
the farm production side were given by

TP, =X ZQ;, % (PDF},) + PIF})
+ )k: (LxxPS) (2)
where

TP, = income transfers to or from house-
hold i on the production side in
a year; the result is in Egyptian
pounds; for urban households, TP
is assumed to be 0;

Q;, = the quantity consumed in a year by
household i of commodity s pro-
duced by farm households in quan-
tity v,

PIF} = the domestic farm producer price
of commodity s at applicable loca-
tion | and procurement price tierr;

PDF}, = the equivalcnt international farm-
gate price of commodity s at ap-
plicable location 1;

liy = theinputcosts of farm household i
for input k; and

= the subsidy rate on input k (this is
calculated as the difference be-
tween the international and do-
mestic prices of the input divided
by its domestic price).

k

The total net income transfer (TN,) was
given by

N, = TC, + TP, (3)

Transfers to households were shown by
positive results; *.ansfers from households
were shown by n:gative results,

The effect of food subsidies and price
distortions on ‘ncoine distribution can be
assessed by reiating the net income trans-
fer per capita and its components to house-
hold income per capita. This yields a static
comparison of per capita income with and
without food subsidies and distorted do-
mestic food prices:

40

IWS; = (IC, - TN,)/NUM, (4)

where

IWS, = per capita expenditure in household
i in a hypothetical situation, without
food subsidies or price distortions;

IC, = expenditure in household i as actually
ohserved (with subsidies).

The distribution of IWS may then be subjected
to a conventional analysis of income distri-
bution measures and compared to current
actual distribution (IC/NUM). Relative
changes by income quartile are computed
for this purpose. Total expenditure rather
than income is used for the evaluation be-
cause of the general problems of income
assessment noted earlier,

Income Distribution Effects
for the Urban and Rural
Fopulations

The income transfer incorporated in the
government-controlled food distribution is
larger in urban areas than in rural. Explicit
and implicit subsidies on the commodities
of the basic ration, the additional ration,
purchases from cooperatives, frozen meat,
and government-sugplied flour and bread
have a mean of LE 29.6 per capita per yearin
urban areas and LE 19.7 in rural areas (sce
Tables 18 and 13). About half of the absolute
difference (LE 4.7} in the subsidization of
urban and rural households is due to the
higher quantities of suhsidized bread avail-
able to urban dwellers. Another part of the
difference (LE 2.0) stems from higher subsi-
dies transferred tn households through basic
and additional rations. This was not a result
of differences hetween the rural and urban
prices for the rationed commodities. Rather,
it accurred because oil and rice rations were
larger in the urban areas and the availability
of rationed comrmodities was less stable in
rural areas. Subsidies on comrnodities from
cooperatives, including frozen meat, ac-
ccunt for the remaining part of the differ-
ence {LE 2.2).

Although subsidies on food whose dis-
tribution is directly controlled by the govern-



Table 18—Income transfers to urban consumers from food subsidies and distorted
prices, by expenditure quartile

Expenditure Quartile All Urban

Source of Transfer Ist 2nd 3rd 4th Households

(LE/capita/year)

Government channels 27.55 29,90 29.72 31.22 29.59
Basic ration 7.45 7.30 7.30 6.75 7.20
Additional ration 1.40 1.54 1.52 1.66 1.53
Purchases from cooperatives 1.10 1.63 1.94 3.04 1.92
Frozen meat 214 1.94 220 1.62 1.97
Flour and bread 15.44 17.47 16.74 18.13 16.95

Open market -5.20 9.99 -14.67 -35.24 -16.27
Cereals 0.71 223 3.04 1.34 1.83
Sugar, oil, and tea -0.06 -0.11 -0.05 -0.08 -0.07
Meat, fish, and poultry -5.79 1203 17.54 -36.35 -17.92
Beans and lentils -0.06 -0.08 ~0.11 0.14 -0.10

Total transfer 22.34 19.90 15.04 401 13.32
Total annual expenditures 173.76 304.20 457.33 690.20 435.92

Source: [ata from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning. Cairn, 1981/82.
Notes:

The figures for government channels and the open market do not always equal the sum of the categories

beneath them herause of rounding. Expenditure quartiles were determined by ranking urban households
accozding to total reported expenditures per capita. The st quartile had the smallest expenditures; the 4th,

the largest.

Basic rations include sugar, oil, tea, and rice. Additional rations include those commaodities, at higher
prices. plus beans and lentils. Purchases from cooperatives include the same commodities included in
additional rations. The category “flour and bread” includes only the flour and bread distributed through
government channels. Flour sold on the open matket is included in cercals.

ment were 33 percent less inrural areas than
in urban, they reduce the difference between
the rural and urban income distribution
because the difference in inconies between
rural and urban households was 43 percent
(see Tahle 20). In both groups the abhsolute
amount of subsidies received is more or less
constant as income increases; therefore the
subsidies reduce inequality within the rural
and urban groups. These subsidies accounted
for 16.9 percent of total per capita income in
the lowest quartile of the rural population
and 4.2 percent in the highest. In the urban
group, the respective shares were 15.5 per-
cent and 3.2 percent (see Tahle 20). Even
though the absolute values of bread and
flour subsidies were higher for urban con-
sumers, the share of the subsidies of these
commodities in income was larger in rural
areas. This is mainly a result of the govern-
ment's flour distribution scheme, which is
more important than the bakery network in
rural areas. There was, however, both an
absolutely and a relatively larger income

transfer to urban consumers from subsi-
dized commodities from cooperatives (in-
cluding frozen meat). These branches of the
system were clearly oriented toward the
urban population (see Tahle 20).

Not only do government-controlled prices
differ from international prices, but open
market prices differ from border prices. On
the one hand, cereal prices are less than
their international equivalent because im-
ports of wheat and maize are subsidized and
export of rice is controlled. On the other
hand, prices of meat products exceed inter-
national prices because of import manage-
ment and foreign exchange regulations.22
These policies also affect income distribution.

Consumers having less access to subsi-
dized cereals supplied directly by the gov-
ernment are reached by the system indirectly
through depressed cereal prices. Meat con-
sumers are losers in this system. As meat
consumption usually increases as income
does, groups with high income lose more, at
least in ahsnlute terms, because meat prices

2 For a discussion of the genéral pricing regime.“s.et; ibid.. pp. 63-70.
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Table 19—Income transfers to rural producers and consumers from food subsidies
and distorted prices, by expenditure quartile

Expenditure Quartile All Rural

Source of Transfer Ist 2nd 3rd 4th Households

(LE/capita/year)

Cereal production -1.24 -2.75 -4.27 -9.75 -4.47
Wheat -0.23 -0.29 -0.97 -2.12 -0.89
Rice -0.88 -221 -2.76 -6.53 -3.08
Maize, sorghum, and harley -0.08 -0.18 -025 -0.74 ~0.31
Beans and lentils -0.03 -0.05 -0.28 -0.35 -0.18

Animal production 4.19 5.64 9.24 13.43 8.09
Livestock 4.12 547 9.36 14.62 8.36
Dairy 0.13 0.55 0.39 1.18 0.56
Poultry ~-0.06 ~0.38 -0.51 -2.37 -0.83

Sugar production -1.62 -0.52 -0.09 -0.52 -0.69

Cotton production -5.62 -8.81 -15.60 -24.08 -13.47

Inputs 3.19 5.30 7.11 14.12 740

Total transfer from production -1.10 -113 -3.63 -6.80 -3.14

Government channels 18.76 18.92 17.43 23.66 19.68
Basic ration 544 5.53 5.66 5.98 5.65
Additional ration 093 1.04 097 1.13 1.02
Purchases from v. uperatives 031 0.32 031 0.67 0.40
Frozen meat 0.13 0.38 035 0.66 0.38
Flour and bread 11.92 11.63 10.12 15.20 1221

Open market 1.32 293 3.0! 1.61 2.22
Cereals 6.58 9.86 13.53 19.30 12.28
Sugar, oil, and tea -0.29 -0.26 ~-0.41 -0.37 -0.33
Meat, fish. and poultry -4.80 -6.34 -965 -16.50 -9.31
Beans aud lentils -0.17 0.33 -046 -0.74 ~042

Total consumer transfer 20.08 21.86 2044 25.27 21.99
Total transfer 18.98 2072 1681 18.47 18.76
Total annual expenditures 112,40 180.95 265.08 523.42 251.06

Source: Data from the houschold survey made by the International Food Policy Research Institute and the Institite
of National Planning, Cairo, 1981/82.

Notes: Thesubtotals for cereal production, government channels, and so forth do not always equal the sum of their
parts because of rounding. Expenditure quartiles were determined by ranking rural households accordingto
total reported expenditures per capita. The 1st quantile had the smallest expenditures; the 4th, the largest.

Inputs include fertilizers, insecticides, machinery, feed mix, cotton cake, maize, and berseem sales.
Basicrations include sugar, oil, tea, and rice. Additional rations include those commaodities, at higher prices,
plus beans and lentils. Purchases from cooperatives include the same commodities included in additional
rations. The category “flour and bread” includes only the flour and bread distributed through government
channels. Flour sold on the open market is included in cereals.

are high. On the other hand, rural households income is lower than on rural household in-

benefit significantly from depressed cereal
prices (see Table 20). For instance, the
survey showed that the rural poor acquired
an implicit subsidy from cereals equal to 6
percent of their income. For urban house-
holds this type of transfer was far less im-
portant (0.4 percent at the riean). The extent
to which these gains of rural households
were offset by losses on the production side
because the prices for their marketable
surplus were depressed will be determined
later in this chapter.

Although meat consumption is much
higher among the 'rban population, its
share in total household expenditure is
lower and hence the effect of meat prices on
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come. To these negative transfers are added
losses from purchases of rationed com-
modities on the open market. Rural house-
holds use this market more often than urban
ones because the latter have greater access
to the subsidized cooperative marketing
system. Sugar and tea are major commaodities
that can be mentioned as part of this
asymmetry in distribution. Still, the overall
net effect of these positive and negative
income transfers is an income loss for urban
consumers and a slight gain for rural con-
sumers. This adds to the favorabic effect
that directly government-i;ontrolled subsi-
dized food marketing has on distribution for
the rural population.



Table 20—Effects of income transfer froin food subsidies and distorted prices on
income distribution, by expenditure quartile

Al All
Urban Expenditure Urban Rural Expenditure Rural
Quartile House- Quartile House-
Source of Transfer tst 2nd 3rd 4th  holds 1st 2nd 3rd 4th  holds
{percent of annual per capita expenditures)

Government channels 155 97 64 32 6.0 169 103 66 42 7.0

Basic ration 42 24 16 07 1.5 49 3.0 2.1 Il 20

Additional ration 08 05 03 02 0.3 08 05 04 02 04

Purchases from cooperatives 06 05 04 03 04 03 02 o0l 0.1 0.1

Frozen meat 1.2 0.5 0.5 0.2 04 0.1 0.2 0.2 0.} 0.1

Flour and bread 8.7 57 36 18 34 108 64 38 27 4.4

Open market -28 -33 -31 -34 -3.2 1.1 1.6 1.1 03 0.8

Cereals 04 0.7 0.7 0.1 04 6.0 54 5.1 34 44

Sugar, oil, tea, and pulses ~01 -01 00 00 0.0 -05 -03 -03 -02 -0.3

Meat and poultry -33 -39 -38 -35 -36 -44 -35 -37 -29 -33

Total net consumer transfer 127 64 33 -02 28 180 119 77 45 78

Total transfer S . e e 172 114 64 33 6.7
Quartile expenditures as share of

urban or rural expenditures 358 617 930 2096 1000 394 650 944 2031 1000
Quarntile expenditures as share of

national expenditures 47.9 827 1247 2809 !34.1 292 493 717 1542 759

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Notes:

Expenditure quartiles were determined by rankin
total reported expenditures per capita. The 1st qu
Basic rations include sugar, oil, tea, and rice.

gurban and rural households independently according to
artile had the smallest expenditures; the 4th, the lar.gesl.
Additioni rations include those commadities, at higher

prices, plus beans and lentils. Purchases from cooperadves include the same commoylil{es included in
additional rations. The category “flour and bread” inciudes only lhp flour and bread distributed through
government channels. Flour sold on the open market is included in cereals.

Distributional Implications for
Selected Social Groups

Farmers

The income transfer effects discussed
above pertain only to consumption. but the
incomes of farm households are affected by
price policy on the production side as well.
In general, farm households lose from im-
plicit taxation of basic food crops and cash
crops (cereals, sugarcane, cotton) while they
gain from protection of animal produce.
Beyond that, they gain sigi i‘icantly from
input subsidies. The computations show
that the net effect of these components is a
loss in the income in the rural population
(Table 19). They also show that net losses
increase with income.

This pattern may be further clarified by
looking into how households, grouped by
farm size, lose or gain from specific crops.

Patterns of losses and gains, and finally the
size of the net loss or gain, are determined
bv the size and structure of price distortions,
the structure of farm production (that is, the
shares of protected crops compared to the
shares of implicitly taxed crops), input in-
tensity and productivity, and farm size.
Production structures and input intensity
are again neavily determined by input and
output price ratios and levels, including the
prices of such inputs as labor. If family lahor
is abundantly available at low opportunity
costs to small farms, production intensity
on those farms is usually higl.er. This may,
all else being equal, resultin higheryields or
greater production of such labor-intensive
gnaods as livestock.

These determinants establish a di: .inct
pattern of gains and losses on farms as small
farms concentrate more on the labor inten-
sive and protected livestock sector while
bigger farms actually lose disproportionately
because they produce higher shares of
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implicitly taxed crops. Table 21 shows these
patterns for three farm size classes.23

It should be mentioned that not all of
the differences in allocation hetween farm
size classes are a consequence of the in-
centive structure hut that some were the
result of government-enforced area allot-
ments for cotton, sugarcane, and rice24
Small farmers (those farming less than |
feddan) were net gainers as producers from
the distorted price structure, which added to
their gains (income transfers) as consumers.
For this group. losses from cereals, sugar-
cane, and cotton were overcompensated 7oz
by gains from animal production and input
subsidies (mainly those on feed). While
medium-size farms (1 to 5 feddan} were net
losers on the production side, these losses
were less than their gains on the con-
sumption side, which leaves the grcup with
a net gain. Th! - was not so for the bigger
farms {more than 5 feddan). In this group the
net losses on the income-generating pro-
duction side greatly exceeded the income
transfers on the consumption side.25

For the rural population as a whole, the
combined effect of food subsidies and dis-
torted agricultural prices on both the pro-
duction and consumption sides was even
more progressive than the income transfer
effects on the consumption side alone (see
Table 11). The breakdown by farm size
showed a more distinct pattern than the
breakdown by expenditures did because
many of Egypt’s rural households are either
part-time farmers or landless. Judging by
the reported main occupation of rhe head of
household, only 42 percent of the rural
households cultivated land and had the
head of household call farming his muin
job. Only this gioup is shown in the first
three columns of Table 21. A look at the
remaining social groups in rural areas, how-
ever, reveals that each was involved in some
farm production.

Landless Farm Laborers

Even landless farm workers (wage earners,
9 percent of the rural sample) engaged in
some animal production activities, This

group was the poorest of the 10 groups in
the classification by employment: its mean
per capita income was 32 percent less than
the rural average and 62 percent less than
the urban average. Transfers from the sub-
sidies and price distortions accounted for
14 percent of their current nominal income,
while the bigger farmers had a net loss of
18.8 percent (see Table 22).

In order to ascertain what implications
for equity the different net transfers had for
farm groupings and employment classes,
(wo criteria are vsed. The first defines the
share of food suhsidies accrued by each of
the groups as a proportion of its chare in the
total population:

EQPOP, = [(TRANR, /Z TRANR,)/

(POP,/Z POP))} 100, {5)

where

EQPOP, = the equity shure of group i on the
hasis of its share in the popula-
tion; i runs from 1 to 10;

TRANR, = the income transfer received by
group i from government subsi-
dized food (that is, food from ra-
tion shops, cooperatives, flour
shops, and bakeries); TRANR,
is the per capita transfer multiplied
by the number of people in group
i; and

POP

, = the population of group i accord-

ing tu survey results, grouped by
the main occupation of the heads
of household.

The second criterion defines the share of
food subsidies accrued by each of the groups
as a proportion of its share in total income
{calculated using expenditures):

EQEX, = (TRANR,/ZTRANR, )/

(EXP/SEXP,)]100, (6)

3 1n addition to thase farms, there are large-scale commercial livestock and poultry operations not covered in the

household survey.

M For a discussion of this policy, see von Braun and de Haen, Effects of Food Price and Subsidy Policies.

3 1tshould be noted that on-farm consumaption is excluded from the bhalancing of gains and losses in production and
consumption hecause it does not affect net income transfers (see equations {1], {2], and [3]).
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Table 21 —Income transfers from food subsidies and distorted prices, by employ-

ment group

Rural Households

n.
Farm Househ .ids tand- Non- r:a‘:m Urban Households
Medium- less farm  Self- Self-
Small Size Large Farm Wage Em: Em- Wage
Source of Transfer Farms Farms Farms Labor Labor ployed Others ployed Labor Others
(LE /capita/year)
Cereal production 1.35 941 -3089 000 146 244 297
Wheat 0.39 165 8.86 0.00 040 040 0.31
Rice 0.69 675 17.75 0.00 081 1.83 2.55
Maize, sorghum,
and harley 0.19 0.59 247 000 -023 015 0.04
Beans and lentils 0.06 041 1.79 0.00 001 004 007
Animal production 6.77 17.34 1561 078 498 4.69 4.60
Livestock 6.80 1671 17.18 1.34 543 5.31 5.51
Dairy 042 1.14 1.08 012 0.24 0.64 073
Poultry 0.44 <051 2.65 0.69 0.69 Ghe6 -1.64
Sugar production 0.36 1.26 784 0.00 040 0.04 009
Cotton production 5.66 28.45 68.09 0.00 587 326 921
Inputs 673 12.85 30.57 1.61 414 4.14 5.55
Total transfer from
production 613 893 80.65 2.38 1.37 jo8 - 211 ce s e
Government channels 21.20 1560 1368 1957 2148 1998 2303 27.14  29.52 3213
Basic ration 5.83 5.51 4.90 5.10 5.68 5.81 6.01 6.61 7.23 7.70
Additional ration 1.19 0.85 0.79 0.84 1.01 0.90 1.34 1.18 1.47 1.99
Purchases from co-
operatives 0.24 033 0.27 0.15 075 042 0.36 1.49 1.91 2.38
Frozen meat 023 0.21 0.16 0.03 0.87 0.21 0.48 1.20 2.22 221
Flour and bread 13.69 8.68 7.54 1344 1315 1261 1482 1664 1666 17.84
Open market 266 2.37 6.20 4.59 0.12 0.62 5.69 209% 1393 -16.58
Cereals 12.12 11.18 833 1301 1092 1214 1600 0.04 235 258
Sugar, oil. and tea .18 032 -0.35 058 -029 -027 0.28 017 -004 005
Meat, fish, and
poultry 8.74 8.06 13.53 748 1029 1089 9.51 2060 1614 -190!
Beans and lentils 032 043 -064 -035 045 035 0.51 0.10 0.10 009
Total censumer
transfer 23.87 17.98 748 2417 21.36 2061 2872 6.21 15.58  15.55
Total transfer 30.00 9.04 7316 2656 2274 2369 2661 6.21 1558 15.55
Total annual ex-
penditures 23872 27449 388.38 189.87 30333 317.90 297.24 543.59 46146 513.51
Share of survey house-
holds (percent) 8.0 145 1.6 5.4 12.2 6.8 10.0 10.0 212 103

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning. Cairo. 1981/82.

Notes: Households are classified by the main employment of the head of the houschold. Small farms have lessthan
| feddan: medium size farms have between | and 5 feddan; large farms have more than 5 feddan.
The subtotals for cereal production, government channels, and so forth do not always equal the sum of

their parts because of rounding.

Inputs include fentilizers, insecticides, machinery, feed mix, cotton cake, maize, and berseem sales.

Basic rations includz sugar. oil. tea, and rice. Additional rations include those commodities, at higher prices,
plus beans and lentils. Purchases from cooperatives include the same commodities included in additional
rations. The category “flour and bread” includes only the flour and bread distributed through government

channels. Flour sold on the open market is included in cereals.

where EQEX, is .he equity share of group i
on the basis of its share of income (calculated
as expenditures) and EXP, is the expenditures
of group i according to survey results,
grouped by the main occupation of the
heads of household.

The results of these computations are
shown in the last two lines of Table 22,
Based on the income criterion (EQEX;), the
landless farm workers gained the most: they
received 157.1 percent of an equity share
from food subsidies.
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Table 22— Comparison of income effects of subsidies and distorted prices on se-

lected employment groups

Rural
Land- Non-
less farm Nonfarm Urban
Small Large Farm Wage Self- Self- Wage
Category Farms Farms Labor Labor Employed Employed Labor
(percent)
Per capita expenditure as share of
average expenditures 64.8 1054 513 823 86.3 147.5 125.2
Transfers (shares of the group's ex-
penditures)
Consumption
Government food distribution®* 8.9 3.5 10.3 7.1 1.7 5.0 6.4
Open markets 1.1 -1.5 24 -0.04 1.9 -39 -3.0
Total 100 1.9 127 7.0 9.7 i1 34
Farm production
Cereals -0.6 -8.0 ... -05 -1.0
Meat and milk 28 4.0 04 1.6 1.5
Total {including sugarcane,
cotton, and input subsidies) 2.6 -208 1.3 05 -07
Net transfers in consumption and
production 126 -18.8 14.0 7.5 9.0 1.1 34
Equity of subsidies received®
According to the group's popu-
lation share 88.8 563 815 90.2 83.8 114.0 124.0
According to the group's income
share 136.5 529 1571 1100 96.6 710 99.2

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

Small farms have less than 1 feddan and large farms have more than 5 feddan.

* This is distribution from rations, cooperatives, flour shops, and hakeries.
b A group gained from subsidies if its figure here exceeds 100 and lost if its figure is less.

On the other hand, they ranked among
the most neglected groups if the distribution
of subsidies is assessed on the grounds of
per capita distribution (EQPOP;): they received
only 81.5 percent of a “fair” share of subsi-
dies on this basis. Only the big farmers
received less. This reflects the high propor-
tion of subsidy in the value of the items
purchased by the landless, which gives
them a high relative subsidy. The total
subsidies on many items increased with the
size of the purchase, hence landless laborers,
being poor, obtained a smaller absolute
share of the subsidies.

Cereal prices were important for the
households of landless farm laborers, It is
particularly striking that this group benefits
by the directly subsidized cereals available
from government distribution (wheat flour
and bread) to the same extent as from low
open market prices of cereals. Each of these
explicit and implicit subsidies transferred
about LE 13 per capita per year, which rep-
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resented 13.9 percent of the per capita ex-
penditure of the group (see Table 21). Given
the large share of basic food expendituresin
the budgets of landless agricultural wage
laborers, any reduction in subsidized food
supplies fo rural households would worsen
this group's food situation. Unlike the farm
households that produce cereals or can,
landless laborers would not immediately
benefit from compensatory measures focus-
ing on output pricing if such instruments
were applied parallel to a reduction of food
subsidies. In the iong run they may, however,
benefit from increased demand for farm
labor if that followed from a pricing policy
change.

Nonagricultural Rural Wage Laborers
and Self-Employment

In rural Egypt, 21 percent of the rural
households are headed by nonfarm wage
earners and 12 percent by nonfarm self-



employed workers.26 But farming is an im-
portant source of income and food supplies
in many of these households. This is indi-
cated by the effects income transfers have
on the production side (see Table 21). The
per capita income of the group was ahout 60
percent higher than that of landless farm
workers. Based on the income criterion for
equity of subsidies distribution (EQEX)),
these groups received close to or more than
their equity shares (see Table 22).

Wage Earners and Self-Employed
Workers in Urban Areas

The per capita income of wage earners
and self-employed workers in urhan areas
exceeded the national average, the former
by 25.2 percent and the latter by 47.5 percent.
In absolute values the two gained larger in-
come transfers through the government’'s
food supply channels than any of the other
groups distinguished (about LE 28 per capita
per year}). Because of their higher incomes,
this represents only 5.0 to 6.4 percent of per
capita expendiiure, which is a smaller share
than for most rural groups. Both of these
urban groups incurred losses from the open
market purchases of food (mainly meat),
which significantly reduced their net trans-
fers {see Table 22).

Pecognizing that these urban groups
received the highest ahsolute values of foad
subsidies per capita, it inmediately follows
that equity criterion EQPOP will indicate
that both groups received preferential treat-
ment. However, the other criterion, EQEX,
indicates that the urban wage earners just
received an equity share and that the urban
self-employed, the richest group in this
comparison, got only 77 percent of an equity
share {see Tahle 22). These values refer only
to subsidies received through government-
controlled food marketing. If losses on open
markets were included, the resulting net
gain would have heen smaller.

An Analytical Assessment
of the Determinants of
Distribution Effects

The assessment of the effects the subsidy
system has on distribution by income groups

or on a stratification by employment caie-
gories reveals that these effects may not fit
easily into rural-urban or rich-poor dichot-
omies. Many components of the system and
their related incomc ‘ransfer effects worked
in opposite directi. us for some populatioil
groups. Therefore major economic, structural,
demographic, and locational variables are
regressed on the transfers to test statistically
for the effects of the transfers on income
distribution. The variables identified as
important in the explanation of the distribu-
tion of the henefits from some components
of the subsidy system may not be so for
others. So the analysis is to be understood as
testing for the distribution of benefits from
components of the system as well as from
the system as a whole. Essentially this
means that the analysis will try to explain
the TN, variable and its components (TC,
TP,) as computed in the model above (see
equations {1], [2]. and [3]). The regression
model specified for this purpose has the
following elements:

TC¥ = f(TXP, LAN, EMPLI ... 4, AGEHEAD,
CHL, NUM, EARNPERS, WORCOP,,
TCARD, UPPER,, VILSIZE,, DIS,,
CITYGRT, CITYSMAL, URBAN,), (7)

where

i = the number of households ob-
served in rural and urban
samples; i runs from | to 2,367,

g = componznts and aggregates

of income transfers by com-
modities and commodity
groups; g runs from | to 13;

TCE = annual income transfers to or
from households through the
commodity group or ration (g}
in Egyptian pounds per capita.

TXP = total household expenditure
per capita per year in Egyptian
pounds;

LAN = farm size, if the household cul-
tivates land; if not, itequals 0;

EMPL = dummy variables for employ-

ment groups, classified by the

% On diversity in rural employment, see Samir Radwan and Eddy Lee, The Anatomy of Rural Poverty: Egypt 1977

{Geneva: International Labour Office, 1980).
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http:workers.26

main occupation of the head

of the household:

EMPL1: if seif employed = 1,
else = 0;

EMPL2: if farm worker == i,
else = 0;

EMPL3: if nonagricultural
worker = |, else = 0;

EMPL4: if unemployed or out-
side workforce = 1,

else = 0;
AGEHEAD =the age of the head of the
household;
CHL = the proportion of children in

a household; the number of
children 5 years or younger
divided by the number of
family members;

EARNPERS = the number of people earning
income divided by the total
number of people in the house-

hold;

WORCOP = the number of workplace co-
operatives in which the house-
held is a member;

TCARD =the number of ration cards
held by a household;

VILSIZE = the size of a household's vil-

lage (the number of observa-
tions in the village is used as a
proxy, as the number of cases
randomly drawn in each of the
sample villages is a constant
fraction of village size);

DIS = the distance to the capital of
the governorate, in kilometers
{thisisOfor the urban sample);

CITYGRT = adummy variable that equals
I if a household is in Cairo,
Giza, and Alexandria and 0O

otherwise;

CITYSMAL = adummy variable that equals
1 if a household is in a city
with fewer than 100,000 in-
habitants and 0 otherwise; and

URBAN = adummy variable for ithe total
urban sample that equals | if
the household is in an urban

area and 0 otherwise.

Each of the components of the net income
transfer and the net transfer itself is explained
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by the same set of exogenous variables. The
analysis allows for two kinds of explanation.

The first is an assessment of the effect a
particular determinant has on components
of income transfers. This means reading the
results of the analysis compiled in Table 23
by lines. For example, the degree and direction
of the regional orientation of the various
price and marketing policies can be identified
on this basis.

The second is an explanation of what
causes the variance in the per capitaincome
transfers {rom each of the branches of the
subsidy and rationing system. This means
reading the parameter estimates in Table 23
by columns. In this way it may become clear,
for example, what determines the fluctuations
inincome transfers from the bread and flour
distribution system for households.

Some Major Findings

The net effects of the food price and subsidy
policy show a rural bias, whereas subsidies
transferred by government-controlled food mar-
heting show a moderate urban bias. This finding
shows up in the parameter estimates for the
variable URBAN in the models for net trans-
fers and for government distribution. While
the increase in real income that an urban
inhabitant received from explicit subsidies
was LE 9.2 greater than the increase a rural
inhabitant received, all else being equal, the
urban inhabitant faced a LE 17.9 loss if
open-market price distortions are taken into
account. The urban bhias of the government-
controlled system was established mainly
by the larger transfers from the bakery
system, the ration system, and the coopera-
tive system. However, this was more than
offset by the smaller transfers to urban
households from cereals sold on open mar-
kets and negative transfers from the meat
market.

The inhabitants of the hig cities (greater
Cairo, Alexandria) are not more subsidized by the
System than people in small cities, and livingin a
small or a large village made little difference in
the amount of subsidies received. This finding
looks somewhat different if the components
of the subsidy system are looked at in-
dividually. Big-city dwellers receive a signif-
icantly larger transfer with the basic ration
and frozen meat from cooperatives but this
is offset by other components, particularly
flour. People in small cities (fewer than



Table 23—Determinants of the income distribution effects of food subsidies and price distortions on food markets

Dependent Variables

Net
Income
Government Channels Total Transfer Mean
Purchase Open Market Income  in Con- of In-
from Flour Sugar, Meat Beans Transfer sumption depen-
Independent  Basic Additional Cooper- Frozen and 0il, and and and in Con- and Pro- dent
Variable Ration Ration atives Meat Bread Total Cereals Tea Fish Lentils Total sumption duction Variable
Intercept 3.691 1.226 0.033 1.431 8.488 14.869 21.902 -0.325 0.988 0.542 22024 36.89 38.500 o
TXP ~-0.001123-0.0000832 0.00114% -0000310 0002441 0002073 0.003073% -0.000027 - 0.0245% -0.00026% -0.0221% -0.0197t -00130% 368.58
LAND ~0.0306* -0.0078 -00114 -00119 -03082 0369t -0.215v - 000708 0.386% - 0.00311 -06112 -0.98023 -7.205% 0.899
EMPLI1 0920 -0.1189 -0.349* -0419 1.331 1.365 - 1.293 0.125* 0.0147 n.0757 -1.328 0.0377 -4.333 e
EMPL2 0.744t -0.229 -0.439" -0.623 2011 1.465 1.013 -0.2011¢ 0.339 0.0828 1.234 2.699 -0.698 e
EMPL3 1.122%  -0.028 -0.0137 0.137 3.055¢t 3.2728 - 1.101 - 0.076 - 0.0055 0.0671 - 1.115 3.157 -1.372 e
EMPL4 0.746¢ 0.094 0.00387 -0.214 2464 3.094* 0.796 -0.074 0.246 0.0674 1.036 4,129 -0.398 o
AGEHEAD 0.0271* 0.00581% 0.00561* -0.00202 006152 0.0981 0.0471¢ 0.004023 - 0.045* 0.00251t - 0.086¢ 0.0i2 0.0643 47.79
CHL -2947%  -04327 0.733¢ 00140 - 7.0942 -9.7261¢ -5.498¢ 0.1599* 0.3978 0.128 -4812* -14537¢ -1505¢ 0.15G6
NUM -0.384% -0.158¢2 -0.0527% -0.10692 -0.6392 - 1.3232 0.3961 Q01762 0394t - 0.00467 Q012 - 13113 -0.0411 6.11
EARNPERS -0274 -04792 0.5521t 0.524 - 2564 - 2.240* - 0.907 0.0968 -1.168 0.118* -1861 -4.101* - B8.465* 0329
WORCOP 0177t -0.06"M1* 0.0158 0.197* 0.368 0.698* 0.144 0041t 0.149 -0.0643 0.27 0.968 -0.359% 0.397
TCARD 24032 0.725. 0.065 0.44612 1.2961 49352 -0.017 .0336 0.202 0.099% 0.319 5.2542 6.4932 1.126
UPPER -04418 0.1411 0.1919* 0.00231 7.983: 78778 -5949: -0.956¢ 3636¢ 0.275¢ -98672 - 1.990* 7.1591 L2
VILSIZE 000194 -0.0013 -0.00106 -0.0218% -0012 - (0.0343 -0.037 0.000681 00138 0.00121 -0.052 -0.6860* - 0.0995 1386
DIS 0.0078t  0.0005 -0.00118 - 0.00291 2011 0.0153 -0012 -0.0G33t - 0.0501 0.0053¢: 007048 -0055¢* -0.126t 20.67
CITYGRT 0408t -0.1656* 0.0283 1.291t -1413 0.149 -~ 1.573" -0.0544 - 0355 0.046 1.93¢6 -1.787 -0.9019 L
CITYSMAL -1.097¢t -0.760% -0.0738 -0.6551 0.154 - 2432 0.666 00711 1.268 0.115* 748 - U.DB3 2.565 Lo
URBAN 1.8553 711 1.042¢ 0.250 5.305¢ 9.163¢ -13.868% 0.034 6.15112 02293 - 197068 - 105438 -179128 L2
T-ratio 67.2 29.2 228 116 193 343 276 247 58.6 153 195 226 25.0
R? 0.34 0.18 G.15 0.08 0.13 0.21 0.17 0.16 0.31 0.11 0.27 0.15 0.16
Mean 6.30 1.23 1.04 1.04 1418 23.79 7.96 -0.23 -12.87 -0.29 541 18.35 16.51

Source: Data {rom the household survey made by the International Food Policy Research Institute and the Institute of National Planning. Cairo, 1981/82.
Notes: In all the regressions listed. the degrees of freedom were 2.348. The independent variables are defined in Appendix 2.
Basic rations include sugar. oil, tea, anda sice. Additional rations include those commoditics, at higher prices. plus beans and lentils. Purchases from cooperatives
include the same commodities included in additional rations. The category “{lour and bread” includes only the flour ard bread distributed through government chanrels.
Flour sold on the open market is included in cereals.

* This is a dummy variable.

* The estimated parameter is significant at the 85 percent level according to t-statistics.
t The estimated par..neter is significant at the 35 percent level according to t-statistics.
3 The estimated parameter is significant at the §9 percent level according to t-statistics.



100,000 inhabitants) get less from rations
and from meat. No important deviations in
distribution are indicated by the variable
VILSIZE in the components of the transfer
system.

Tne net transfers received by people living in
remote areas of the country are somewhat smaller
thrn those received by people in more accessible
areas. This is largely an effect of the prices on the
open market, although the government system
balunces a good deal of this comparative dis-
advantage. This effect of the system is repre-
sented by the variables UPPER and DIS.
Egyptians in Upper Egypt get significantly
less from hasic rations but more from addi-
tional rations, cooperatives, and especially
from the flour and bread network. The latter
finding is consistent with an earlier assess-
ment by governorates of the government
cereal distribution system, which showed
strong suppart of Upper Egypt.?7 On the
other hand, inhabitants of Upper Egypt do
have smaller transfers from cereals on open
markets hecause of higher prices, and lose
significantly from purchases of sugar, oil,
and tea on open markets. This is caused by
the extremely high preference for sugar
consumption in the region. In combination
with losses on open meat markets, this
reduces the total transfer on the consump-
tion side. Moreover, taxes on farm producticn
in Upper Egypt were implicitly higher he-
cause of sugarcane and cotton pricing,
which contributes to the significant net loss.28

People living in remote villages further
away from the capital of their governorate
receive larger transfers with the basic ration
and are not neglected by the government
distribution system. But prices on open
markets are higher at these locations. These
prices impose losses from open market trans-
actions and finally cause the value of the
net transfer to he negative. The effect is rela-
tively small, though statistically significant.

Food price policy in tote! has a progressive
effect on income distribution but food distribution
directly controlled by the government has a
regressive effect. Transfers from rations de-
clined as income grew but transfers from
purchases at cooperatives (sugar, oil, tea,
rice) and subsidized bakeries and flour
shops increased. This means that richer
houset.oids gain, in the aggregate, more

77 ibid., pp. 44-46.

from this branch of the system than the
poor: a [0 percent increase in income yields
a 042 percentincrease in the income transfer
incorporated in the directly managed dis-
tribution system. Incredsed meat consump-
tion in high-income groups hasically estal)-
lishes the progressiveness of price policy for
income distribution: the net sum of con-
sumer gains decreases hy 3.95 percent if
income increases by 10 percent.

Itis already evident from the tabulations
of income transfer effecits by farm-size
classes that net transfers shrink as farm size
increases (see Table 21). This is stressed by
the estimation results for the LAN variable
in the regressions. All income transfer com-
ponents are reduced as farm size increases,
many quite substantially (see Table 23).

The income transfer accrued by nonagricul-
tural wage earning households was significantly
higher than the transfer accrued by those that do
not earn wages. Households headed by a
wage lahorer outside agriculture receive
more subsidies from the government system
because their transfers with the basic ration
are larger and they use the bread and flour
system more. In the ration system, all the
four groups of households distinguished by
employment categories have positive mar-
ginal transfers. This implies that the group
not included {which basically represents
households living on capital income and
remittances) gains less from this system.

Another indication of the more favorahle
position of wage earners in the system is the
increase in the transfer from hasic rations
and frozen meat gained from heing a member
of a workplace cooperative. This type of
cooperative is open only to wage earners
and government employees.

Having a ration card not only allows for
significant income transfers from the ration
system but from other government-controlled
food channels, too. The income transfer from
the basic and additional ration is—as one
would suppose—very much a function of
whether the household has a card. It may he
surprising that the estimated parameter for
the related variable (TCARD) is not closer to
the mean of per capita transfers incorporated
in the basic and additional ration. However,
part of it is captured by the intercept. The
variance of the dependent variable is also

 Coton varieties of lower quality grown in Upper Egypt are procured at lower prices.
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fairly large. This is partly explained by the
demographic and locational variables (that
is, CHL, UPPER, CITYSMAL, URBAN).

The ration card is frequently used for ad
hoc rationing of commodities ot included
in the basic ration. This explains why trans-
fers from frozen meat and flour from flour
shops are higher for cardholders.

The difference between the parameter
estimated for TCARD in the total consump-
tion transfer and net transfers may not be
immediately obvious. It implies that farm
households without a card have an additional
loss. It should be recalled that although the
regulation is not totally enforced, farms
bigger than 10feddan are not eligible for the
basic raticn. This nonlinear relationship
between faim size and income transfer from
subsidies is captured by the TCARD variable.

Large households and households with a
large proportion of small children are less sup-
ported by the system. Some components of
the rationing system are designed on a per
household and not on a per capita basis. In
larger households this reduces transfers per
capita from the ration, the cooperative, and
the flour system. The variahble NUM yields

negative parameters for transfers from all
government-controlled food channels {Table
23). This effect is eliminated in the net
transfer, which includes the effects ¢n farm
production because farm households with
an abundant labhor supply tend to shift
toward more labor-intensive livestock pro-
duction, which is protected. Of course.
households having higher proportions of
children do not experience this effect. De-
layed registration of newly born children on
the ration card may be a reason for the sig-
nificant decrease of per capita income trans-
fers from rations. Second, children’s con-
sumption of subsidized cereals such as
flour and bread is helow the average, which
partly explains the lower transfers in the
related parts of the system.

Two other demographic factors of dis-
tribution effects are depicted by the analysis:
households with an older head manage to
accrue larger income transfers within the
government system and if the share of
earners in the household increases, the
transfers received tend to decrease. The
latter happens although transfers from pur-
chases at cooperatives increased.
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7

SUBSIDIZED STAPLE FOODS IN FARM HOUSEHOLDS
AND THE HOUSEHOLDS' RESPONSE IN
PRODUCTION, CONSUMPTION, AND MARKETING

The following analysis deals mainly with
the subsidized cereal commodities in farm
households. Farm households, bring hoth
food producers and consumers, are affected
by food subsidy policies in a particular
fashion. As producers they are burdened hy
the depressing effect import subsidies have
on prices of wheat and maize and hy export
restrictions on rice. An integral component
of this price policy is the compulsory delivery
of paddy at prices below market prices. On
the other hand, some livestock producers
gain from subsidized feed supplies (yellow
maize) distributed in a quota system.

As consumers, farm households gain
from having low-price cereals availahle. In
general, farm households that are net pur-
chasers of grain for human consumption
and animal feed are hetter off in the system,
while households that might produce a sur-
plus are worse off.

The actual effects that changes in grain
prices and price ratios have on resource
allocations depends on the prices of com-
peting commodities and, possibly, on either
the stability of subsidized food supplies in
rural areas or farmers' perception. of the
riskiness of these supplies. As labor affects
food production and proceising as well as
acquisition, the composition of a household
may influence the net effects of the system.
Finally, iarm huuseholds may perceive a dif-
ference in quality between subsidized cereal
products, such as bread, and products they
produce themselves and may attach an
intrinsic value to consumption of the latter.
Sucli factors determine the actual ability
and desire of farm households to substitute
subsidized cereals for cereals they produce
themselves. In the short run, in households
that have increased access to subsidized
cereals, an increased marketing of their own
produce may occur. In the long run, farm
production patterns and households’ food
processing activities would change. These
processes are jargely determined by farmers’
resource endawments, such as the amount
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of land and the availabhility of family labor.
Therefore, the resources, production, and
marketing activities of farm households
were assessed in the survey. The results are
discussed in this chapter.

The rural survey of 1,389 households
included in the analysis shows that 790
households cultivated land. The total land
area captured was 1,799 feddan. A comparison
of the farm size structure reported in the
survey with information from more broadly
hased surveys reveals that the survey was
reasonably representative (see Table 24). If
compared to available data from 1975, notable
differences appear only in the shares bigger
farms had in area. However, a shift of land
fromlarge farms to medium-size farms since
1975 does not seem unlikely as population
growth and inheritance rules continue to
reduce farm size.

The seasonal cropping pattern reported
in the survey for 1980/81 is very close to the
one reported in official statistics for the
winter crops. Amarg summer Crops some
overreporting of cotton and rice and under-
reporting of maize occurs (Appendix 3, Table
43). As farm production was not a criterion
for stratification in the survey, a bias toward
the rice growing areas in the northern Delta
may have cccurred.

Implications of Farm Production
Structures for Equity-Oriented
Production Policies

Some interesting features of production
patterns show up in a breakdown by farm
size of the land sown with major cereals. The
shares of wheat and maize in total avea were
much larger on small farms than on big ones.
The share of area sown with maize fel! espe-



Table 24— Patterns of cereal cropping, livestock production, and farm size

Farm Size
0-1 1-3 3-5 More than
Share Category/Commodity Landless Feddan Feddan Feddan 5 Feddan Total
(percent)
Share of all farms
1975 data S 394 40.6 124 7.6 100.0
Survey Lo 403 376 153 6.8 100.0
Share of total area
1975 data e 124 338 194 34.0 100.0
Sun ey e 10.2 332 285 28.1 100.0
Share of total area of farms
of given size*
Wheat e 314 30.1 222 27.1 27.2
Maize, sorghum e 60.6 35.5 220 2l 30.3
Rice v 9.7 247 364 27.7 274
Share of total area sown with crop
Wheat s 11.8 370 227 28.5 100.0
Maize, sorghum . 204 39.3 20.2 20.1 100.0
Rice - 36 303 371 29.0 100.0
Share of total livestock
Buffalo 78 288 39.1 17.1 7.1 100.0
Cattle 7.0 226 403 20.1 10.0 100.0
Animal units. including poultry® 80 200 38.6 20.0 134 100.0
Sheep, goats, and camels per feddan® . 1.60 095 0.57 0.39 081

Sources. Data from the household survey made by the International Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82; and data from the Egyptian Ministry of Agriculture.

* It should be noted that total area, not cropped area, is used.

b Animal units are aggregated on a feed requirement hasis. Buffaln, cattle. sheep, goats, camels, and poultry are
included.

¢ Soliman. Fitch, and Aziz reponted the following figures for animal units per feddan: for farms with less than 1
feddan, - 1.52; for those with 1-3 feddan, 0.72; for those with 3-5 feddan. 0.64; for those with more than 5 feddan, 0.21;
for all farms, 0.63. These figures include donkeys, but exclude poultry, which makes them only roughly comparable
with the figures above (Ibrahim Soliman, James B, Fitch, and N.A. Aziz, “The Role of Livestock Production on the
Egyptian Farm,” Economics Working Paper 85, Agricultural Developments Systems Project, Ministry of Agriculture,
Cairo, and the University of California—Berkeley, Cairo, July 1982, p. 7).

cially rapidly as farm size increased. Rice
showed an opposite change: its share tended
to increase with farm size (see Tabie 24)}.
These patterns are mainly to be explained
by the interplay between grain and livestock
production on the farm level, which is a con-
sequence of the output price ratios and dif-
ferences in factor scarcities by farm size.
The desire of farm households to be self-
sufficient may also have played arole. Wheat
and maize are the major subsistence crops
of the farm population. In most areas bread
is baked from a mix of wheat and maize flour.
But subsistence food requirements alone do
not determine this cropping pattern. Probably
even more important is the comparative
advantage in livesiock production that small
farms with large supplies of labor have. This
advantage in labor supply, together with the
high effective protection of meat and milk
and the implicit taxation of other major

products, leads to the extreme livestock
intensity of Egypt’s small farms. About four
times as many animals-—as measured by
starch requirements—are kept per unit of
land on small farms as on big farms (see
Table 24). The difference in intensity is even
greater for buffalo and cattle because bigger
farms have larger shares of poultry produc-
tion. About 37 percent of the buffalo are kept
by landless households and farm house-
holds with less than | feddan. This pattern
of livestock intensity tends to enforce the
ohserved feed orientation in the cropping
pattern of small farms,

Consumption of cereals that a house-
hold has produced itself is still important on
Egyptian farms. On small farms about 80
percent of the wheat produced, 70 percent
of the maize, but only 30 percent of the rice
is actually consumed by the farm household
{see Table 25).
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Table 25—Shares of cereals used for human consumption and animal feed from a
farm household's own production, by farm size

Farm Size
0-1 1-3 3-5 More than
Commodity/Use Feddan Feddan Feddan 5 Feddan Total
(percent)

Wheat

Human consumption 79.5 654 62.3 39.6 59.7

Animal feed 09 1.6 32 31 23
Maize

Human consumption 68.5 629 539 49.1 624

Animal feed 19.7 211 154 12,6 18.5
Sorghum

Human consumption 383 417 334 49.6 41.1

Animal feed 49.1 476 36.1 134 397
Rice

Human consumption 29.2 219 26.2 228 241

Source' Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

The production patterns have important
implications for the design of agricultural
development strategies that would combine
growth with equity in agriculture. An obvious
solution, for instance, to the problem of
inefficiency in allocation of resources in-
herent in the protectionist meat price policy
might be an adjustment of output prices. This
would require increased imports of animal
products, at least in the short run. However,
in addition to the negative implications
such an adjustment would have for foreign
exchange, the detrimental impact on equity
in agriculture would have to be considered,
as livestock is concentrated on the small
farms. Introducing measures o increase
productivity in the small farmers’ livestock
sector might be an alternative. Shifting sup-
ply curves by improving animal husbandry
and using feed more efficiently would cer-
tainly be more equitable.

Another policy implication is given by
the cereal cropping pattern. The increase in
wheat and rice vields from new technologies
such as improved varieties, fertilizer, and
pest control would have no effect on equity
for farms growing wheat, but a negative
effect for farms growing rice. Increases in
maize yields would combine the growth
effects and equity effects. This is evident
from differences in the patterns of cereals
production on small farms from thase on
medium and bigger farms (Table 25).
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The shares not consumed by people o1 fed to animals were sold.

Cereal Balances of Farm
Househeolds and the Role of
Subsidized Cereals

The supply and disappearance of cereals
in farm households is assessed here in a
balanced accounting system. Basically the
balances have the following components
for each household production unit {i) in a
given year:

PRD, + PUQ, + PUS; - STR;
= HUM; + ANI; + SAL, + SED,, (8)
where

PRD = the production of cereals in kilo-
grams per year (all cereals and ce-
reai products are given in wheat
grain equivalents),

PUO = purchase from the open market (in-
cluding wage payments received),

PUS = purchases from subsidized gov-
ernment outlets,

STR = changes in stocks during the period
of observation,

HUM = human consumption,
ANI = livestock feed,
SAL = the total sales on the open market,



including wage payments in kind,
and

SED =seed and losses.

Simplifying assumptions were necessary
for changes in storage, as it was not possible
to do a complete accounting of opening and
ending stocks of all cereals in the survey,
which covered one year with its two cropping
seasons. Harvests in 1981/82 were not ex-
treme in either direction. It was basically
assumed that ending stocks equaled opening
stocks; special emphasis in the analysis is
put on subsidized cereals (PUS)), their im-
portance on the supply side of the balance,
and farm households' responses to fluctua-
tions in the supply of subsidized cereals.

Takle 26 gives an overview for the aggre-
gate balance of all cereals. Several conclu-
sions can be drawn from it. Cereal consump-
tion per capita hardly increases with farm
size. It is, overall, fairly high in per capita
terms;2? the composition of this consump-
tion, however. does vary by farm size. Subsi-
dized cereals, according to the table, made
up one third of cereal consumption in rural
households {(farm and nonfarm). Rural house-
holds received about twice as much subsi-
dized cereal from the government in Upper
Egypt as in Lower Egypt. Landless house-
holds acquired about the same amount as
households with less than 1 feddan, but as
farm size increased households' use of sub-
sidized cereal decreased. Even medium and

big farms purchased considerable amounts
of cereal. At the same time, they sold some of
their own produce. Farm households in
Egypt are generally well integrated into the
market.

While Table 26 includes grain for animals,
it does not focus on grains purchased pri-
marily as feed. These grains, including yellow
maize and commercially prepared feed mixes,
are a significant input into production, and
the subsidies on them were included in the
transfers discussed in the previous chapter.
Although there were rations of subsidized
feed at the agricultural cooperatives, most
purchases were from the open market (Table
27). Apparently the upper income groups
obtained a higher percentage of their pur-
chased feed from the cooperatives. The
price of yellow maize at cooperatives aver-
aged 6.5 piasters a kilogram but nearly 11
piasters on the open market. The price of
feed varied greatly as prepared mixes for
different animals were priced differently.

An Analytical Assessment of the
Acquisition of Subsidized
Cereals by Farm Households

An attempt is made here to use cross-
sectional survey information to assess the
determinants of the acquisition of subsidized
cereals and cereal products by farm house-
holds. A reduced-form estimaic of an econ-

Table 26-—Aggregate cereal balances for rural households, by region and farm size

Supply

Disappearance

Purchased

Sales and Human Animal

Region/Farm Size

Production Open Market Subsidized Seed

Consumption Feed

(kilograms/capita/year of wheat equivalent)

Upper Egypt 137 143

Lower Egypt 191 166

Landless 0 197
Farms

0 - 1 feddan 98 160

1 - 3 feddan 268 141

3 -5 feddan 361 108

More than 5 feddan 607 95

All farms 171 158

147 53 326 49
79 96 314 27
129 0 304 23
131 22 329 38
78 112 328 49
59 186 314 30
55 378 332 43
104 80 319 35

Source: Data from the household survey made by the Intemational Food Policy Research institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

wheat, flour, bread, maize, rice, sorghum, and barley are included.

1t should be noted that these quantities are not intakes because losses within the household are not accounted for.
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Table 27—Annual purchases of yellow
maize by rural households
for animal feed and feed mix,
by expenditure quartile

Expenditure Quartile
Commodity/Source Ist 2nd 3rd 4th

(kilograms/household)
Yellow maize

Coaperatives 99 11.5 250 333

Open market 28.6 40.8 315 318
Feed mix

Coaperatives 2.1 04 198 12.1

Open market 65.7 69.8 894 1809

Source: Data from the household survey made by the
international Food Policy Research Institute
and the Institute of National Planning, Cdiro,
1981,82.
Ferale heads of household occasionally re-
ported additional purchases of yellow maize
for poultry in the preceding month that were
not reported by male heads of houschold.
Expenditure quartiles were determined by
ranking rural households according to total
reported expenditures per capita. The Istquar-
tile had the smallest expenditures: the 4th, the
largest.

Note:

ometric model is applied, with aggregate
subsidized cereal acquisition per capita
(SUBN) as an endogenous variable.

If a household prefers cereals it produces
itself to subsidized purchased ones, or if the
sales price of a household's own produce
plus the shadow costs of processing (milling
and baking) is lower than the purchase costs
of subsidized cereal products, then the
increased availability of the cereals a house-
hold produces (OWN) should reduce the
acquisition of subsidized cereals. Ranking
the means of the open market wheat prices
for the 77 villages surveyed shows that the
average for the lowest quartile is 6.3 piasters
per kilogram (Table 28). The official subsidized
price for balady flour is 6.5 piasters. The
search and transportation costs to be added
to the subsidized flour price may often
exceed the processing costs of wheat pro-
duced by the houschold, thus making the
latter competitive. As milling by-products,
used mainly for livestock feed, sell for
roughly the same price as the wheat grain,

the extraction rate of the subsidized flour
does not matter for this comparison. Nor
does this comparison answer the question
of whether there is a comparative advantage
in producing wheat rather than other crops,
in view of the subsidized supply of cereals.
It addresses only the short-run competitive-
ness between purchases of subsidized wheat
and the wheat households produced them-
selves, which may affect the marketing and
storage decisions of farm households.

The distribution system across the country,
especially the system for flour, includes a
variety of regular or occasional rationing
mechanisms and differing degrees of access
to the commodities by location. Therefore
acquisition of subsidized cereals is partly a
result of availakility in the villages, accounted
for by several variahles {BAK, FLSHOP, DELTA,
DIS), and partly a result of households’
choice and purchasing power. Thus, the
income of households may affect the amount
of subsidized cereals acquired. A positive
income elasticity may he expected, especially
at the margin in those locations where the
supply of subsidized cereals is unconstrained
at the fixed price, although the high per
capita grain consumption of Egypt might
lead to the suspicion that cereal products
are clearly viewed as inferior. This empirical
question is assessed through inclusion in
the model of the per capita expenditure
variable (TXN}, which is assumed to represent
income reasonably well. Farm households’
choice to acquire subsidized cereals or to
use grain they produce themselves or that
they purchase on the open market is hy-
pothesized to depend on the ratio of the
prices of subsidized cereals to the open
market price of cereals. As the price of
subsidized cereals is more or less uniform
throughout the country, only the open market
price {PCE) needs to be incorporated in the
model.3? It is hypothesized that an increase
in the ratio of the open market price to the
subsidized price would lead farm house-
holds to increase their effort to acquire
more cereals from the outlets that sell the
subsidized commodities. Such efforts in-
clude, for instance, waiting and traveling to
the outlets, which yield higher payoffs the
bigger the wedge between the open market
and subsidized prices. Thus, it can bhe ex-

* 1t is somewhat simplifying to speak of the price as uniform. Some minor differences in the local prices of
subsidized grains are in fact observed, and the average price of subsidized cereals may in fact differ by location,
depending on what subsidized commodities are available (that is, bread or flour).
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Table 28—Cereals prices in villages and subsidized cereals distributed

Open Market Prices

Wheat

Maize

Ranked by Village Means Price

Distribution Price

Distribution

(LE/ardeb) (kilograms, capita/year)

Ist quartile 9.4
2nd quartile 10.2
3rd quartile 114
4th quartile 14.2

(LE/ardeb) (kilograms/cipita/year)

106 11.0 116
118 13.2 118
115 14.6 120
136 17.4 129

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo. 1981/82.

Notes: The lowest mean prices are in the 1st quartile; the highest, in the 4th.
One ardeb of wheat approximately equals 150 kilograms, one ardeb of maize approximately equals 140

kilograms.

pected that the acquisition of subsidized
cereals will respond positively to changesin
the open market prices of cereals.

To sum up, the actual acquisition of sub-
sidized cereals by farm households is de-
termined by access to outlets such as bakeries
and flour shops, the location of villages, the
open market prices of cereals, the income
and grain production in the households
(farms), and the demographic ciiaracteristics
of the household. A regression niodel in-
cluding these determinants yiclds the fol-
lowing results for the acquisition per capita
of subsidized cereals:

[

SUBN 10.057 + 0.00942 TXN

(3.92)

111.527 PCE — 0.00654 OWN,,
(299)  (~3.99)

10.280 BAK + 56.641 FLSHOP
(0.98) (3.52)

74.624 DELTA + 0.0859 DIS
(-7.62) (0.41)

- 4879 NUM - 28.335CHL;  (9)
(-3.52) (-0.88)

“+

“+

R? = 0.168; degrees of freedom = 780;

where

SUBN = per capita acquisition of sub-
sidized cereals per year in kilo-
grams of wheat grain equivalents;

TXN = total expenditures per capita per
month in piasters;

PCE = the open market price of cereals

(an index weighted by the pro-
duction shares of the cereals);

OWN

cer

= total grain produced by the house-
hold in kilograms per year;

BAK = adummy variable thatequals 1 if
there is a bakery in the village
and O if there is not,;

FLSHOP = adummy variable thatequals ! if
there is a flour shop in the village
and O if there is not; and

= adummy variable thatequals 1 if
the household is north of Cairo
and 0 if it is not.

DELTA

A significant positive response of subsi-
dized cereals to income (TXN) is estimated.
The respective income elasticity computed
at mean values is 0.21. The availability of
government-licensed bakeries and flour shops
in the village increased consumption of
subsidized cereals, as expected. The dummy
variable for the Delta region shows the effect
of regional orientation in the distribution of
subsidized grains toward Upper Egypt. Pos-
itive effects of household size are depicted
by the variable NUM: the bigger the house-
hold, the lower the per capita cercal con-
sumption, other things remaining equal.

The parameter estimates for the produc-
tion variable (OWN) need some cautious
interpretation. The significant negative
parameter for the production variable means
that the acquisition of subsidized cereals
decreased as the household's production of
grain increased, as hypothesized. As dynamic
adjustmer.ts in consumption and production
should not be analyzed on the hasis of the
cross-sectional data, it is difficult to dis-
criminate strictly between the two possible
causal relationships: whether subsidized
cereal acquisition is high on farms that
produce little grain because production is
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low or whether production is low because
the availability of subsidized cereals is high.
Both relationships have meaning. A model
estimation of the cffects of subsidized cereals
on production by farm households demon-
strates that subsidized cereals reduced pro-
duction even if farm size and government-
ordered cash crop orientation {cotton, sugar-
cane) are taken into account. {This model is
discussed later in this chapter.) The produc-
tion variable in the model of subsidized grain
acquisition above accounts mainly for the
substitution between household-produced
grain and purchased, subsidized grain that
occurs as the production of grain increases.

The parameter estimate for PCE can be
interpreted as indicating that—as hvpoth-
esized—the higner the local open market
price of cereals, the more subsidized grain
household. attempted to and actualiy did
acquire. However, the relationship betwean
local prices on open markets and tlie govern-
mernt's regional cereal distribution also re-
quires attention.”  ‘1e extent that the gov-
ernment channels subsidized cereals into
regions with short supplies from domestic
production, cereal prices in the open markets
of those regicns may be high despite the
government's large supplies of subsidized
cereals. Therelationship between subsidized
cereals and local prices is discussed further
below.

Substitution by Farm House-
holds Between Subsidized
Cereals, Purchases from the
Open Market, and Cereals
tk = Households Produce

The fairly equal per capita consumption
of cereals observed among farm-size classes
is the final outcome of complex piocesses
of substitution between the various cereal
commodities at several stages of processing,
acquired by households at different market-
ing outlets and at different rates of subsi-
dization. Wheat consumption actually de-
creased as farm size increased while rice
consumption did the opposite (see Table 29).
Bigger farms obtained a much smaller amount
of subsidized cereals because they purchased
less of practically all subsidized cereal
products with the excr; ‘on of shami bread
and yellow maize. The larter is mainly used
for animal feed. However, the n.2<! important
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subsidized wheat commodities in this bundle
showed different rates of decrease: the
subsidized balady flour purchased by big
farm households corresponds to 37 percent
of the quantity purchased by small farm
households. The reduction in the quantity
of balady bread purchased was even greater,
as big farm households purchased only 20
percent of the quantity small farmers did
{see Table 29). In this breakdown by farm-size
classes, bread turns out to have heen more
targe‘ed toward the poor than flour was in
rural areas, but the poor’s share in wheat
ccnsumption was lower (see Figure 3).

As farm size goes up, bouseholds tend to
consume cereals they produce themselves
instead of cereals they purchase. In the
process, subsidized cereals are substituted
for much more rapidly than cereais pur-
chased on the open market: while big farmers
purchased 59.5 percent as much cereal from
open markets as small farmers, they pur-
chased 42.0 percent as much subsidized
cereal (figures computed from per capita
data, Table 29).

Government Procurement and
Subsidized Cereals on Farms

Significant quantities of the cereals pro-
duced are procured by the government. For
rice, this procurement is based upon a com-
pulsorv delivery system of fixed quantities
per unit of land allocated for rice production
under the government arca allotment plan.
Wheat is—with a few local exceptions—
procured voluntarily. Compulsory procure-
ment affects the availability of cereals for
consumption by farm households that pro-
duce them., Rice in particularis procured ata
high implicit tax rate. This is for the benefit
of the consumers receiving the rice through
the ration arid cooperative marketing sys-
tem. To the extent that farm households lose
a share of their grain to the procurement
system and are forced to buy on the open
markets, they have to sell cheap and buy
back dear. On the other hand, as was pointed
out above, farm households' participationin
the subsidized cereals distribution scheme
was significant.

This leads to the question of whether the
distribution and procurement of subsidized
cereals are balanced. Table 30 was compiled
to provide an answer. It shows that at the



Table 29—Cereal baiances of farm households by farm size

Farm Siz»
0-1 1-3 3-5 More than
Components Feddan Feddan Feddan S Feddan
(kilograms/capita/year/of wheat grain equivalent)
Cereal product:on 97.7 268.1 360.9 606.5
Wheat 30.1 87.5 96.4 2106
Rice {milled) 109 709 144.0 214.0
Maize 1.2 78.1 63.4 844
Sorghum 13.1 13.6 208 256
Barley 0.0 1.6 3.2 21.7
Subsidized cereals 1311 784 59.2 55.0
Baludy flour* 80.2 445 344 29.7
Fino flour® 20.0 10.8 12.1 5.7
Balady bread*® 17.3 100 44 35
Afrangi bread* 2.0 1.1 0.3 04
Shami bread* 0.6 0.6 0.1 1.2
Rice (milled)
Rationed 65 5.8 48 43
From cooperatives 0.7 08 0.2 08
Maize {yellow) 25 33 1.8 8.2
Sales of cereals 150 840 149.6 293.1
Wheat 37 189 217 86.5
Rice (milled) 6.5 483 93.8 136.5
Maize 3.0 38 6.0 18.2
Sorghum 04 1.0 5.1 6.8
Human consumption® 329.2 3276 314.5 3323
Wheat and wheat products® 2323 203.0 184.4 183.0
Rice {milled} 249 374 523 63.7
Maize and maize flour 53.1 71.5 57.2 554
Sorghum 133 7.1 3.0 14.2

Source: Data from the household survey made by the International Food Poliry Research Institute and the Institute

of Naticnal Planning, ~airo, 1981/82.

* The conversion to wheat grain equivalents was hased on the extraction rates of tne flour. The conversion of bread

took moisture into account.
b This includes barley.

mean and measured in physical quantities,
farm households with less than 3 feddan
took more out of the subsidized cereal dis-
tribution system than they delivered to the
procurement system. Farmers with 1-3 fed-
dan, forinstance, acquired subsidized cereals
{bread, flour, maize, and rice) equal to 29.2
percent of their total cereal production, but
they delivered rice and wheat equal to only
19.6 percent. The situation was different for
the bigger farmers, who delivered more than
they took from the subsidized cerezl system.
The low share of procurement in the total
production of small farms was not due as
much to a lower procurement quota as to a
much higher share of maize production,
whirh is not a procurement crop.

Total cereal production (wheat, rice,
maize, sorghum, and barley) is the denom-
inator for the figures computed in Table 30,

which also show the self-sufficiency ratios
of the farm-size classes. The farms with less
than 3 feddan were less than completely self-
sufficient. It should be noted, however, that
this is a result not only of the demand for
food in these households but is also a result
of animal feed requirements in livestock-
intensive, small-farm enterprises.

The analysis shows some interesting
regional differences between Lower and
Uppe: Egypt. Procurement was higher in
Lower Egypt because rice production is
concentrated there, In addition, the amounts
of subsidized cereals received were smaller—
not only in relation to local production but
in absolute terms too (Tables 27 and 30). The
higher procurement of wheat in Upper Egypt
only clightly offsets this major difference.
Rural self-sufficiency is higher in Lower
Egypt than in Upper Egypt.
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Figure 3—Sources of cereals consumed by farm heuseholds, by farm size
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Subsidized Cereals and Local
Prices and Price Stability

Wheat and wheat flour that is imported
for distribution with subsidies and sold
principally without restrictions is the major
reason why domestic cereal prices are de-
pressed below international orices. While
this general picture appears to be quite clear,
the relationship between food subsidies and
local prices is not. The rural survey showed
that there were large differences between
local prices. Prices between villages or even
settlements belonging to a village frequently
differ in the same season by a margin that
seems to exceed transportation costs. Market
imperfections in the broadest sense can
have a large effect on local prices and price

stability. A longer-term observation of cereal
markets in some Delta villages stresses this
finding3! Prices of the two major cereals—
wheat and maize—show roughly the same
degree of variance in our rural survey: the
coefficients of variance were 17.8 for wheat
and 17.5 for maize.32

An obvious hypothesis would be that
local prices and the distribution of subsidized
cereals have a negative relationship; that is,
the more subsidized cereals are available
the more depressed local prices are. However,
the empirical results show iust the opposite:
a ranking of the 77 villages by the mean
prices of wheat and maize in the villages
shows that subsidized cereal consumption
per capita was highest in those villages
where open market prices were 1ighest (see
Table 28). This is explained by the fact that

3 de Treville, “Food Processing and Distribution Systems,” pp. 26-45.

32 The coefficient of variance expresses the standard deviation as a percent of the mean value, so 17.6 means thaton
the average the price of wheat deviates 17.9 percent from the mean value.
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Table 30—Cereal procurement, subsidized cereals consumed, and self-sufficiency,

by farm size and by region

Farm Size All Rural Households
0-1 1-3 3-5 More than Upper Lower
Commodity Feddan Feddan Feddan S Feddan Egypt Egypt Total
{percent of total cereal production)

Paddy sold to the government 5.2 142 19.6 17.9 6.1 19.2 154

Wheat sold to the government 20 34 32 103 109 23 39

Subsidized cereals consumed 1345 29.2 164 9.1 107.8 413 60.4
Cereals purchased on the

open market 163.5 52.7 30.0 15.7 104.4 869 920

Self-sufficiency* 29.7 818 114.8 182.5 419 60.8 538

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82

Note: Al rural households include farm and nonfarm households.
4 The self-sufficiency figures are production as a percentage of human cercal consumption.

subsidized cercals are supplied to districts
or governorates by quota (as flour is), if their
distribution to consumers is not rationed {as
rice and flour, to some extent, are). This im-
plies that the observed pattern that subsi-
dized cereal consumption showed when
mapped against prices may reflect a govern-
ment supply function, which directs subsi-
dized cereals to those regions of the country
where basic food is scarce.3 Despite this
redistribution of cereals, high price regions—
in general—~do not necessarily become low
price regions. The large supplies of subsidized
cereals that go to Upper Egypt, especially to
the sugarcane belt, are a case in point.

A second hypothesis shall he tested with
surveyed price data: does the marketing of
subsidized cereals decrease cr increase local
price instability? The effects the subsidized
distribution system have on local price sta-
bil:ty are worth consideration as increased
instability may induce misallocation in pro-
duction and consumption and thus add to
the sccial costs of the system, As was pointed
oui above, supplies at government-controlled
outlets for subsidized flour and bread are
not always stable. This does not, however,
necessarily mean that the amounts the gov-
ernment supplies are deliberately varied to
balance seasnnal fluctuations from local
supplies, although the distribution of beans
and lentils does include such a counter-
cyclical strategy. But the instabiliiy of flour

and hread supplics may, of course, increase
the instability of local prices, depending on
the correlzdon between the fluctuations of
government supplies and supplies from local
production.

To get an indication of local price insta-
bility, each farm household (i) was asked to
report the highest and lowest prices (PH!: PL!)
observed for basic cereals (j) during the pre-
ceding year. From this information a price
instability coefficient (PI)) is computed:

PI! - (PH! - PL!)/PL!, (10)

Village means of the coefficient were then
correlated with the availability of subsidized
cereals in the households, and withadummy
variable testing for the effect of a bakery on
local (village) price stability. The results in-
dicate that local price instability was reduced
significantly where bakeries were operating.
But the total supplies of subsidized cereals
{bread and flour) show an insignificant rela-
tionship with the coefficient. These results
coincide with findings that the supply of
subsidized bread available at bakeries was
fairly regular, but that flour supplies were
less regular. The pattern observed here
again indicates that key variabhles were
affected differently by different branches of
the food subsidy system.

33 This finding is consistent with an analysis of governments’ cereals distribution by governorates. Alderman, von
Braun, and Sakr, Egypt's Food Subsidy and Rationing System. pp. 42-49.
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The Response of Farm House-
holds to Subsidized Cereals in
Production, Marketing, and
Consumption

Farm households with different capacities
of resources, such as land, take different
advantages from the subsidies on cereals
{Table 29). Numerous factors in addition to
resource capacities, household size, and
demographic composition determine the
decisions of farm household: on the quanti-
ties and mix of the production, marketed
surplus, and consumption of cereals. These
include the costs of providing food from
what the household produces, purchasing
prices and food acquisition costs from out-
side the farm, the cost of preparing edible
cereal products (including opportunity costs),
storage costs, the farm-gate sales prices of
the household's produce, the comparative
advantage of other crops and livestock,
behavioral traditions, and factors such as
the risk that food will not be available in the
market, price risk, the risk that crops of
individual cereals will fail, and the price and
yield risks of cash crops with their compound
effect on income.

Response in Production

The distribution scheme for subsidized
food is expected to influence resource allo-
cation because of its effects on prices, price
ratios, income, and the price risk factors
faced by farm households. And it affects
food producticn and consumption on the
farm through resource allocation. The effects
of the depression of cereal prices on farm
incomes were described in the previous
chapter. The effects of the depression on
production were estimated in a sector-level
study.3* A major finding of that study is that
wheat production would certainly increase
substantially if farmers received wheat prices
that were not depressed, that is, prices that
corresponded to international prices, with all
others remaining constant. These results
were obtained using a partial analysis under
the assumption that all other prices are con-

stant. Such an analysis is not realistic. An al-
ternative policy scenario with no distorted
agricultural prices, that is, with all prices at
their international equivalents, reveals that
wheat would lose even its current comparative
advantage because of a drop in the value of
straw used for livestock feed. Thus, under
free trade, Egypt might grow less wheat than
it does now!

The production response to agricultural
policy is analyzed here for househslds to
provide some insight into farmers' hehavior
under an extended food subsidy scheme
operating in rural areas. The production
effects of food subsidy schemes may differ
even if basic cereals in alternative schemes
to be compared are subsidized equally but
the schemes are designed differently. The
bread and flour system may be seen as an
example, as was shown by the behavior of
households of different farm sizes in substi-
tuting balady bread and balady flour for grain
they produced themselves (Figure 3).

An increase in the availability of subsi-
dized food has three effects on the interplay
between the production, consumption, and
marketing of a farm household. First, such
an increas2 is expected to increase con-
sumption of the subsidized commodities,
decrease consumption of what the house-
hold produces and purchases on the open
market, and thus increase net sales of the
subsidized commodities at the market price,
which is above the subsidizeu price at gov-
ernment-controlled outlets. These short-run
effects—without resource reallocation—
increase the incomes of farm households as
long as a possible negative price effect on
the local open market does not offset the
gains mentioned. Second, if the reliability of
subsidized food supplies is increased, the
risk of occasional shortages is reduced, and
so is the demand for on-farm storage; com-
bined with this, the comparative advantage
in growing subsistence crops is reduced,
which induces a shift to production for the
market of more profitable but possibly more
risky crops. Third, a reduction in the time
spent storing and preparing food ({for ex-
ample, in baking bread) makes more time
available that may be spent on farm produc-
tion or for leisure. As long as this time is not
spent acquiring food instead (waiting in
line, traveling to the bakery, and so forth), a

¥ See von Braun and de Haen, Effects of Food Price and Subsidy Policies.
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welfare benefit results. The third effect will
be addressed in a later chapter: the following
analysis focuses on the first and second.

All cereals and cereal products are in-
cluded in the analysis. These are wheat,
wheat products, rice, maize, sorghum, and
barley. Production, marketing, and consump-
tion functions for the aggregate of cereal
products are estimated independently. Sep-
arate estimates were also made for the three
major cereals (wheat, rice, and maize) to test
for behavior that is peculiar to a commodity,
but these results are not reported in detail.
As the models are hased on cross-sectional
data. dynamic adjustments are not included.
This is, of course, a shortcoming in analyses
of price response in production. But it is not
viewed as 4 %ey issue in this farm-level analy-
sis. It has already been dealt with in a model
analysis of agriculture as a whole35 The
models are not designed explicitly as an in-
terdependent system, which necessarily
would have to be built on dynamic int >rrela-
tions; rather they are designed to show
major relationships in the production-
consumption unit of farm households within
the constraints of the cross-sectional infor-
mation available.

Production of cereals (PRD) depends
upon the Jand and labor resources of the
farm (LAN, LAB), and is influenced by a set
of variables accounting for local and regjonal
production conditions. These variables in-
clude a dummy for the Delta region (DEL),
dummies for cotton and sugarcane growers
(COT, SUC), the instability of yields at the
location (YSB), and the inctability of prices
at the location (PSB). The resources of the
farm, together with the relevant output
prices and price ratios (PCM, PWS), and a
proxy for feer demand (LIV), determine the
comparative advantages of grain production
on the farm. The variable representing house-
hold size (NUM) accounts for the demand
specific to the household size for the cereals
produced by the household. The availability
of subsidized cereals to the farm households,
accounted for by variables in the model
(SUB, BAK), is included in the specification
to test for direct substitution in cereal
roduction induced by the supply of subsi-
dized cereals to farm households. Thus, the

¥ Ibid.

production component of the cereal balance
(equation [1]) is explained by:

PRD, = f(LAN,. LAB,, DEL,, COT,, SUC,,
YSB,. PSB,, PCM,, PWS,,
LIV, NUM, SUBN, BAK;). (1)

where

LAB = rhe amount of male labor available
in a farm household {given in number
of male adult equivalents; child labor
is valued at 0.3 male adult equivalents);

COT = adummy variable that is 1 for cotton
growers and 0 for other producers;

SUC = adummy variable that is | for sugar-
cane growers and O for other pro-
ducers;

YSB = the instability of cereal yields {j) as
reported by farmer (i):

YSB, =Za, [(YH, - YL, I/YL,}
where

4y =~ the production share of crop
j in total cereal production of
farm (i) with j running from |
to 3 (wheat, rice, and maize);

YH =the highest yield during the
preceding 5 years;

YL =the lowest yield during the
preceding 5 years;

PSB = the instability of cereal prices; sum
of PI! weighted by shares of the
crops in production;

PCM = the ratio of the cereal price to the
milk price;

PWS = the price of wheat straw (village
mean per bundle); and

LIV = livestock on the farm in animal units
laggregated on the basis of starch
requirements).

The results of the regression analysis are
given in Table 31. They will be discussed
with the estimation results on marketing
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Table 31 —Results of regressions on the effect of subsidized cereal distribution on
cereal production, marketing, and consumption of farm households

Dependent _ Degrees of
Variable Independent Variables and Coefficients R Freedom
Production
PRD - 3.161.7 + 868.0 LAN + 103.5 LAB + 357.3 DEL - 376.3 COT
(40.2) (1.61) (2.72) (-3.01)
- 1,165.4 SUC - 1,457.2 YSB - 10,108.4 PSB + 1404 PCM
{-3.68) (-2.00) (-3.29) {0.36)
+ 37.61 PWS - 4042 LIV - 13.72 NUM - 0.1498 SUB - 265.1 BAK
(3.08) (-1.39) (-0.63) (-2.82) ( 1.83) 0.73 776
Marketing
SAL - -43.518 - 25.66 NUM + 208.3 CHL + 3.789 DIS + 0.1950 PRD
(-4.80) (1.64) {4.20) (13.2)
- 127.7 PCE + 77.82 DEL + 379.3 LIQ - 22.54 LAN - 992.1 PSB
{0.89) {1.85} (3.00) (-187) (-1.06)
- 04187 PRQ - 0.0049 SUB
(-12.63) (-0.22) 0.30 690
Consumption
HUM - 416.11 + 00211 TXN - 57.05 PCE -~ 1642 NUM - 162.78 CHL
(5.35) (-1.00) (-7.14) {-3.08)
+ 0.01907 PRD - 135.1 SUC + 0.7628 SUBN
(7.02) (-3.48) (1347) 0.38 781

Saurce: Data from the houseliold survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Notes: The figures in parentheses are t-statistics. The variables are defined in Appendix 2.

and consumption after the specification of
thos models has been described.

Response in Marketing

The determinants of the marketable sur-
plus of a farm household, apart from size
and demographic characteristics (NUM,
CHL) and the taste of the household, are the
production capacity of the farm and the
comparative advantages hetween crops on
the suppiy side and income and prices on
the demand side. In Egypt, forced procure-
ment (PRQ) reduces the supplies available
for sale on open markets. Occasional cash
requirements (LIQ) may increase sales above
normal atany given time. Such disturbances

and the location of the farm (DIS) are taken
into account in the following analysis of
cereal sales on the open market (SAL). When
modeling the marketed surplus with a re-
duced form approach for a given time period
(vear), demand and supply detlerminants
must be condensed.3¢ This has some im-
plications for the specification of the vari-
ables for income and resource capacity,
which are closely related. To bypass this
problem, just the production variable (PRD})
and the land variable {I.AN) were included in
the model. An increase of the land variable
would include part of the increase in demand
expected from rising income. As supply is
accounted for by another variable (PRD),
such an increase would thus reduce the

% For a complete marketed surplus model with forced deliveries, see Alain de Janvry, Gamal Siam, and Osman Gad,
“The Impact of Forced Deliveries on Egyptian Agriculture,” American Journal of Agricultural Economics 65 (August

1983): 493-501.
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marketable surplus. In order to assess how
the prevailing open market price affects a
household’s substitution of subsidized grain
for grain it produces, the open market price
of cereals (PCE) is included in the model
with the variable representing households’
access to subsidized grain (SUB). Including
variables on household demographics
(NUM. CHL), as well as informationon local
price instability (PSB) to account for the
market situation in a particular location
(price risk}, leads to the following model for
the sales component of the cereals balance
(equation [8]):

SAL, = f(NUM,. CHL,, DIS,, PRD,. PCE,
DEL, LIQ, LAN, PSB, PRQ, SUB,). (12)

where

LIQ = the special liquidity requirements of
the household during the ohservation
periods (the shares of expenditures
for weddings, funerals, and medical
treatment, and of debt repayments
in total expenditures), and

PRQ = the quantity of rice sold to the gov-
ernment (compulsory deliveries).

Itshould he noted that only private sales
are included (in SAL) as government procure-
ment is mainly exogenously determined. Re-
sults of the regression analysis for equation
(12) are listed in Table 31.

Response in Consumption

The consumption of cereals in farm
households may he affected by changes in
other components of the cereal balance
(equation [8]). A rewritirg of the cereal
halance makes it clear that farm households
have many instruments at hand with which
to balance the food needs of the househokd
inthe shortrun if, for instance, a shortage in
the household's production (PRD) occurred:

HUM, = PRD, + PUO, ~ PUS, + STR,
~ ANI, - SAL, - SED,. (13}

But the feasihility of a food security
strategy for the household depends very

much on the proper functioning of rural
markets (PUO, SAL), and on the household's
purchasing power. The availability of subsi-
dized food {PUS) may be important for such
adjustments as the amount stored (STR) on
small farms is small. Some potential for ad-
justment by small farms is provided by live-
stock, which may either be reduced to free
grain for human consumption or it may be
used as an asset serving as collateral for
borrowing to cover a period of income or
production loss. The latter possibility is
included only indirectly in the modeling of
cereal consumption because total expendi-
ture is used as a proxy for income.

Per capita cereal consumption by farm
houscholds is modeled as a function of
income (TXN), cereal price (PCE), and the
size and demographic structure of the house-
hold. Moreover, supplies from what the
household produces and the availability of
subsidized supplies (PRD, SUBN) are included
to account and test for particular effects in
the consumption of supplies by source.
Because of the special demand situation in
farms growing sugarcane, a dummy variable
is included to distinguish this particular
group (SUC). Thus, the consumption func-
tion for total cereals used as food (HUM)
reads:

HUM, = f{TXN,. PCE, NUM, CHL,
PRD,, SUC,, SUBN,), (14)
where

HUM = human consumption of cereals, in
kilograms per capita per year (using
wheat grain equivalents); and

TXN = expenditures per capita per month
in piasters.

The estimation results are included in Table 31.

Major Findings

Some major findings of this analysis and
their implications for evaluating the food
subsidy scheme are summarized in the
following.

The availability of subsidized cereals in
farm households decreases grain production, but
farm households that produce more grain mahe
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less use of subsidized cereals. A bakery in the
village induced a reduction of grain produc-
tion at the location by 134 percent, other
things remaining the same, and if the amount
cf subsidized cereals acquired by the house-
hold increased by 10 percent, grain produc-
tion dropped by 0.5 percent (computed from
the equation for PRD in Tahle 31).37 These
effects of the distribution of subsidized
cereals on production turn out to be signif-
icant after differences in farm size and the
government area allotment for cash crops
{cotton and sugarcane) are accounted for in
the model (see variables LAN, COT, and SUC
in the equation for PRD in Table 31).

With increasing grain production on the
farm, farm households tended to acquire
less subsidized grain. Thus farm households
that produced more grain received smaller
amounts of the subsidies incorporated in
government-controlled cereal distribution.
A 10 percent increase in production of cereal
by a household led—at the mean—to a 1.2
percent reduction in the amount of subsi-
dized cereals acquired (calculated from the
model on subsidized grain; see SUBN and
PRD).

Responsiveness to differences in the prices of
food and feedgrains and the strong response of
grain production to the prices of inputs for live-
stock production (straw) emphasizes the effect of
livestock protection on grain production. The
demand for livestock feed and its effects on
the prices of cereal by-products affected
crops differently: maize production was
higher—as additional analysis showed—
while overall grain production was lower the
more livestock a farm had. In addition, wheat
production was affected in a particular way
because of the importance of wheat straw
for fodder. An increased straw price (PWS)
significantly increased the incentive to grow
wheat. This increased total grain output as
well (see PWS in the equation for PRD in
Table 31).

Price instability has a strong disincentive
effect on grain production. To the extent that the
distribution of subsidized cereals stabilizes local
grain prices, it has an incentive effect on cereal
production. The strung effect of price stability
on overall grain production and on produc-
tion of wheat and rice —but not for produc-

tion of maize, the main subsistence crop—is
an interesting phenomenon (see PSB in
Table 31). A 1 percent increase in the insta-
hility index reduced grain production by 1.1
percent. This implies that a policy for man-
aging the system for distributing subsidized
grain that takes the stabilization issue into
account may carry large rewards for farm
production. The effect of bakeries on price
stability assessed in the previous section
somewhat compensated for the negative
effect bakeries had on local production.

The variable representing yield instability
(YSB) also had an important effect on grain
production It accounts for the effects the
local technical environment—such factors
as soils, water supply, pest infestation, and
insecure input supplies—had on grain pro-
duction.3® Farmers tend to reduce grain
production if crop failures are more likely.
The extension of the government food dis-
tribution system to rural areas certainly
facilitates this. An increase of | percent in
the vyield instability index reduced grain
production by 0.5 percent (Table 31).

The amount of labor available in the farm
household is positively related to grain production.
To the extent that subsidized food is labor-saving
a positive effect on production is possible. Wheat
production was especially affected by the
{male) labor supply in the household. The
wheat harvest is the major peak season of
lahor demand in agriculture. The provision
of subsidized grain may have had lahor-
saving effects in the households (saving
mainly female labor in baking bread), which
may then have affected allocation of both
male and female labor on the farm and, thus,
grain production. One additional laborer
(male) available for farm production increased
total household grain production by 5.2
percent {Table 31).

Total sales of cereals are higher in the Delta.
Furthermore, in remote areas farm households
market larger quantities. While the first pari of
this finding is a more or less straightforward
observation captured by the regression
analysis, the second part needs some ex-
planation. Farmers in remote areas, measured
by the distance to a governorate capital
(DIS), have fewer incentives to grow fruits
and vegetables, which have fairly high trans-

¥ All elasticities mentioned in this discussion are computed using the mean values of the variables used in the

regression models.

38 The variahle was constructed to incorporate these production determinants implicitly because this type of farm
management information could not be collected in the survey.
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port costs. The variables for cereal production
may not completely account for such spe-
cialization. If farmers in remote areas were
generally poorer, this would also have shifted
their demand and thus have left a greater
surplus to be marketed. Intercorrelation
between the land and the income variable
(LAN, TXN) made it impossible to refine the
approach (see Table 31).

Higher price instability tends to reduce sales.
Total cereal marketing is not responsive to
cereal prices (see PCE in the equation for
SAL in Table 31}. Though the reduction was
not very significant, marketing was reduced
if prices tended to be more unstable. Farmers
kept more grain as carryover stocks. This
result does not stem from lower produc-
tion at locations with unstable prices; the
production variable accounts fcr that in
this specification.

About 20 percent of farm production is
privately murketed As expected, marketing in-
creases as production does but, at the margin,
less is marketed when holdings are larger The
private marketing of grain ranged between
16 percent (for rice) and 24 percent {for
maize) of production. Through the separate
specification of grain production and farm
size {(PRD, LAN), the effects of production
volume and farm size were separated in the
explanation of sales. As expected, for most
farms, sales increased as production did.
But somewhat surprisingly, at first glance,
they decreased significantly for the bigger
farmers (assuming nothing else changed;
see LAN, in Table 31).

Two effects account for most of the
reductions of marketed surplus on higger
farms, First, because bigger farms had higher
incomes, they consumed more and had less
available for sales, other conditions heing
equal. The LAN variable functions partly as
a proxy for income in this sense. Because of
the correlation between the land and income
variables (expenditures), no particular in-
come variable was included. Second, yields
decreased significantly as farm size increased.
In particular the group of farms with more
than 5 feddan reported much lower yields
than smaller farms. This is consistent with
expectations, as the intensity of production
on small farms is usually higher. The de-
creased sales from bigger farms (after cor-
rection for production volume} also resulted
from demographic differences hetween small
and big farms, but this is accounted for
separately and does not affect estimates for
the LAN variable. The bigger farms had more

people in their households (for example,
farms with less than | feddan had 6.2 persons
on the average; and farms with more than 5
feddan had 11.4 persons per household on
the average). Demographic factors such as
househoid size and the share of children in
the household were taken into account and
showed significant and plausible resuits.
Sales decreased as household size rose and,
with size held constant, increased as the
proportion of children in a household rose.

Sales of grain are significar:tly influenced by
the short-term cash requirements of farm house-
holds. This finding is supported by the
estimates for the variable LIQ, representing
liquidity requirements for certain unavoid-
able expenditures that exceeded normal
household expenditures. Outlays for wed-
dings. funerals, medical treatment, and debt
repayment are included. At the mean, 12.6
percent of the total expenditures of farm
households was used for such spending. An
increase of this share by | percentage point
{(for example, from the mean value of 12.6 to
13.6 percent) increased grain sales by 2.7
percent (see Table 31). This stresses that
grain stocks and their drawdown were still
important in balancing the cash needs of
Egyptian farm households. As grains provide
a savings tool it is not unlikely that this
affects the amount produced as well. Grain
is certainly a supplement to livestock used
as savings, though this is not specifically
tested here.

Availability of subsidized cereals does not
significantly affect the grain sales of farm
households, but it does increase total per capita
consumption. Contrary to expectations, the
increased use of subsidized cereals did not
significantly increase the marketed surplus
of grain praduced on farms {(SUB in Table 31).
One might have expected that the house-
holds would have tended to use subsidized
cereals as a substitute for consumption of
cereals they produced themselves and thus
would have implicitly resold subsidized
bread, flour, or maize. But this was not
suggested hy the empirical analysis.

The main adjustment to the availability
of subsidized cereals occurred iz consump-
tion, not in the production and sales of farm
households. An additional kilogram of sub-
sidized cereals per capitaraised consumption
by 763 grams per capita (Table 31). Therelated
negative effect on consumption of household-
produced grain, an effect that works through
the relationship between grain production
and distribution of subsidized cereals, offsets
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only a marginal share of this additional
consumption {see PRD in the equations in
Table 31).

Even after correcting for income, prices.
demographics, production, and so forth, sugar
producing households consume significantly less
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grain. The effect of cash cropping on con-
sumption requires moie attention in research.
Here the significant negative effect that
growing sugarcane has on consumption is
just noted (SUC in the equation for HUM in
Table 31).
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CONSUMER RESPONSE TO PRICE

AND INCOME CHANGES

Among the basic tools for ascertaining
change in consumption patterns following a
policy change are marginal propensities to
consume (MPC) and income and price elas-
ticities derived from demand equations.
When policies are targeted to benefit specific
subgroups of a population, it is necessary to
estimate those parameters in a manner that
is flexible enough to measure the different
responses of the subgroups. Furthermore,
when different policy instruments are applied
to different commodities, it is important 1o
be able to make such estimates on a dis-
aggregated level. Obtaining such estimates
is seldom straightforward. Obtaining them
for Egypt is no exception. As many com-
modities have prices fixed by government
policy, the price variation necessary to
estimate price pararneters, which is already
limited by the nature of a cross-sectional
survey, is reduced further. In addition, be-
cause the distribution sysiem is complex,
consumers generally purchase the same
comrodity at several prices. Estimates using
average prices would be misleading. Accord-
ingly, the estimates used in the report are
based on marginal prices and consumption
observed in the open market. The next section
discusses the methodology used in making
these estimates.

Methodology for Estimating
Demand Parameters

Demand estimation in the Egyptian con-
text must account for the cornplex structure
of the marketing system in order to avoid
biasing the estimates and to nake it possible
to understand the unique implications of
the system. Particular characteristics include

fixed rations; goods available at fixed prices
but in limited supply—this leads to queuing
and appreciable search costs; an open market
in which prices exceed those of the cooper-
atives but at which queuing is not reported;
and variations in the prices observed in
open markets in different regions.

The first characteristic is dealt with by
estimating the consumer response from
excess demand curves.3® Although 1nost
consumers can obtain rations at price P, the
amount received is limited to Q,. They may
obtain more at the higher price P, the open
market (or cooperative) price, although for
many consumers the guantity demanded at
P,. Q(P,), is less than Q, and, therefcre, no
further purchases are made. The excess
demand is defined as Q(P,) - Q, and is, in
effect. a rescaling of the demand curve so
that the origin is at Q,. As a consumer has
only one margin, marginal responses of the
excess demand curve are the same as those
of the total demand curve, although the
relevant elasticities should be obtained using
total demand.

Estirnations are based on the following
model:

QT] = Qo] t Qc] t Qt)
= {[P,. y + Z (Py = P)Qg). (15)
where

P,; = the open market price of good j,

P, = the ration price of good j,

Qy, = total demand for good j,

Q,; = the per capita quantity of good j pur-
chased from cooperatives, in grams,

Q,, = the per capita quantity of good j pur-
chased from the oper: market,

37 while a few economists have investigated the implications of rationing on consumer demand, such studies are
applicable only to systemns in which rations are binding. Most Egyptians consume more than what they get from
rations {see Chapter 3). For further discussion of ratinning and demand, see Angus Deaton, “Theoretical and
Empirical Approaches 1o Consumry Demand Under Rationni2,” in Essays in the Theories and Measurement of Consumer
Behavior {n Honor of Sir Richard Stone. ed. Angus Deatan {Cambridge: Cambridge University Press, 1981). pp. 55-72.
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Q,; = the per capita quantity of rations of
good j, and

Y =income.

Demand is a function of all income, includ-
ing the implicit income transfer of the po-
tentially resalahle ration. Rearranging,

Qoi'—‘f[Pc,Y-FE(PO) - ij)Qri] —Qq _er' “6)

An advantage to the formulation in equa-
tion (16) is that it allows a test for whether
0Q,;/9Q,; = -1 and therefore aids in assess-
ing whether income transfers linked with
food programs are perceived differently
then their cash equivalents are49

As indicated in Chapter 4, not every family
consumes quantities above the ration allot-
ment and, when they do, the purchase may
be from either the open market or the co-
operative or, infrequently, both. This pre-
sents two problems for the estimation. The
first problem is that, as open market prices
exceed cooperative prices, it is important to
model the decision of where to shop as a
rational choice reflecting the environment
and the characteristics of the family. This is
done by including the time spent searching
for a commodity and the waiting time as
independent variables in the regressions.
The theoretical justifications and implica-
tions of such a model are discussed in
greater detail in the following chapter. At
this point, concentrating on income and
price parameters, it is sufficient to note that
for each coinmodity, equations were estimater
to measure determinants of excess demand
from the cooperative, Q, and from the open
market, Q. That is, Qy; = Q¢ + Qo + Q.

Since, for all practical purposes, Q ;=0
when Q,; > 0 and vice versa, the two com-
ponents were estimated independently ac-
cording to the relationship in equation (16).

The second problem is econometric. If
the proportion of families that do not pur-
chase either at the cooperative or on the

open market is appreciable, estimates from
the entire sample may be biased. This general
problem was first pointed out by Tobin4!
Consider the general relationship:

Q = XB +u, (17)

and the expected value of the error, E{u) = 0.
If sample selection is such that one observes
Q,whenXf +u>0and0if X + u<0,then
the assumption of normality of the error
term used in least squares regression does
not hold. Similarly, if the sample is trun-
cated to exclude those cases for which the
observed Q = 0, then E(u) # 0. Tobin shows
that fer equation (17),

E(Q) = XBF(Z) + af(Z), (18)

where ¢ is the standard deviation of the
error term, Z = X3/, f{Z) is the unit normal
density, and F{Z) is the cumulative normal
density.

Furthermore, the expected value of the
observed consumption that is not equal to
0, Q% is

E(Q") = XB + alf(Z)/F(Z)].  (19)

If Q is estimated as a function of X alone,
the estimate is biased if and only if both Q*
and X are correlated with of(Z)/F(Z). The
problem, then, in effect, is a missing var-
iable problem.

Tobin proposes that the parameters be es-
timated using a maximum likelihood method.
Pitt has recently used such a method to esti-
mate demand parameters for Bangladesh.42
Tobin’s model is based on a probit estimation
of likelihood, and so is called Tobit.

Heckman points out, however, that the
Tobit model includes some restrictions that
are frequently overlooked. In particular, the
model constrains the determinants of entry
in a market to be the same as the determinants
of quantity of purchases once the market is

“? See the discussion in Eileen T. Kennedy and Per Pinstrup-Andersen, Nutrition Related Policies and Programs: Past
Performances and Research Needs (Washington, D.C.: Internationat Food Policy Research Institute, 1983).

4! James Tobin, “Estimation of Relationships for Limited Dependent Variables,” Ecanometrica 26 {January 1958): 24-
36; Zvi Griliches, B. Hall, and J. Hausman, “Missing Data and Self-Selection in Large Panels,” Annales de 'INSEE 30-31
{1978): 137-176; and James J. Heckman, "Sample Selection Bias as a Specification Error,” Econometrica 47 (January

1979): 153-162.

2 Mark M. Pitt, "Food Preferences and Nutrition in Rural Bangladesh,” Review of Economics and Statistics 65 (February

1983): 105-114.
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entered. There is no a priori reason why this
should be. For example, search costs may he
“per purchase” and not “per unit.”

For a similar issue with labor markets,
Heckman proposes that an estimate be made
of the right-hand term of equation (19) and
that it be included in a regression of nonzero
observations on X. In particular, a probit
equation is established with the dependent
variable defined as 1 if Q > 0 and as O other-
wise. This equation predicts the probability
of entry and can be used to estimate the
right-hand term of equation (19), which is
referrad to in statistical literature as the
inverse of the Mills ratio. In general, one is
not particularly interested in the coefficient
of the Mills ratio—indeed, frequently it is
statistically not significant due to colline-
arity—but its inclusion will eliminate the
bias trom the missing variable.

Following McDonald and Moffit, the
components of the population parameters
needed are from each of the two regres-
sions:43

0Q/0X = F(Z}8Q*/9X)
+ E(Q*) [0F(Z)/0X]. (20)

The total change in Q is composed of the
change in Q of those households whose con-
sumption is ahove the limit, weighted by the
probability of being above the limit plus the
change in that probability weighted by the
expected value of Q if that change is greater
than ze 0.

When dealing with marginal changes in
consumption, when either the cooperative
or the open market may be ‘the margin,
equation (20} is (omitting commodity sub-
scripts):

0Q/0X = FZ)NOQe/0X)
+E(Q)OF(Z.)/dX]
+F(Z,)0Qg/0X)
+ E{(Q,)[0F(Z,) /9 X]. (21)

As there is no price variation in the cooper-
ative, it is necessary to assume thatdQ% /0 X
= dQ¢/0X. This modification of equation
(20) was used to calculace the marginal pro-
pensities discussed helow.

In general, the two-step approach should
be interpreted as a logical rather than a tem-
poral order of decisionmaking. Thatis, when
interpreting results it must be recognized
that the decision whether to purchase is
made simultaneously with the decision of
how much to purchase. In the Egyptian con-
text, however, there is a further complication
that lends gre: ter justification to the two-
step method. Pu.chase behavior in the multi-
tiered market has a probabilistic element
introduced by the uncertainty of finding a
desired good in the cooperative market. As
discussed below, this uncertainty has the
nature of a local disequilibrium and spills
over into other markets.

The first step of the measurement then is
1o estimate the probability of market paiti-
cipation with the dependent variable being
1 if the family consumes the gocd iri the par-
ticular market and O otherwise.

Pr,=a + f,TXN + f,NUM ~+ B4Pry;
+ B, WAIT + f3;SEARCH

+ B4 RATION + [, 2, (22)
where

Pr =adummy variable thatis | if house-
hold i buys at a cooperative and
0 otherwise;

Pr,i =a dummy variablethatis | if house-
hold i buys on the open market
and 0 otherwise;

WAIT =the time spent waiting for the

good at the cooperative, in min-
utes;

SEARCH =the time spent searching for a
good at the cooperative, in min-
utes. This is defined as the re-
ported time needed to reach the
cooperative divided by the es-
timated probability that the good
was available in the ~tove {for
a discussion see the llowing
chapter);

RATION =a dummy variable defined as | if
the household received the com-
modity as a sation in the preced-
ing month and 0 if it did not; and

43 John F. McDonald and Robert A. Moffitt, “The Uses of Tobit Analysis,” Review of Economics and Statistics 62 (May

1980): 318-321.
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V4 =a group of regional and demo-
graphic variables, including tlie
number of family members, the
proportion of children in the
family, and the degree of 'trhan-
ization,

Using the estimated value Pr, ,, the Mills
ratio can be calculated. The conditional de-
mand equations then are:

Q4 =a+ B, LTX + B,LTX2 + f33BTX
+ f,CTX + B, LPRICE, + 3,Q,,

+p,Z + fMills Inverse, (23)
where
LTX = the logarithm of TXN;
NTX = the number of people in the

household times LTX;

CTX = the percentage of children
younger than 5 in the house-
hold times LTX;

LPRICE = the logarithm of the ith price;
and

Mills Inverse = 1/Mills ratio from equation
(22).

And,

Qf =a+ BLTX + f,LTX2 + ByNT/
+ B4CTX + f, LWAIT, + ,Q,,
+ fuZ + B Mills Inverse, (24)

where LWAIT is the logarithm of the ith wait-
ing time at the cooperative.

The difference in equations (23) and {24)
reflects the asymmetry in the decisionmak-
ing process. Once the decision to purchase
at a cooperative is made, the open market
price is not relevant. Furthermore, as the
cooperative price does not vary, cooperative
purchases alone can be used to study the
effects of income, demegraphy, and time.

Similarly, once the decision to purchase on
the open market is made, the time of waiting
at the cooperative is not relevant, although
price variations can be useful in investigating
responses to price.

The marginal propensity to consume
and the expenditure elasticities from equa-
tions (23) and (24) will vary with a house-
hold's expenditures and family composition.
There is no single best way to model family
characteristics, s they affect hoth the pur-,
chases of the individual commaodities and
the real value of household income?% The
approach here is pragmatic and is used to
avoid any potential bias from missing vari-
ables in the association of family size and
per capita expenditures.

For four classes of commodities—cooked
beans,tamiya {a processed food), fruit, and
vegetables—data were collected only on
weekly expenditures. Therefore, instead of a
quantity on the left-hand side of equation
(23). budget shares, W;, were used. No prices
were included as independent variables. As
there are only open market sales for these
goods and since the number of noncon-
surners was relatively sm.-!l, the estimates
for these goods were mac * with ordinary
least squares on the entire sample.

For both theoretical and practical rea-
sons, the error terms for one commodity are
likely to be correlated with the error terms
for others. The standard approach that in-
cluies such information is Zellner's seem-
ingly unrelated regressions (SUR). The par-
ticular nature of the two-step cstimations
makes the application of Telser’s modifica-
tion of the techniques to the second step the
most practical approach.?5 These second-
step equations were also weighti:d for heter-
oskedasticity, with the assumption, proposed
by Prais and Houthakker, that the variance
of Q is proportional to the square of its
expectation*® In general, the two procedures
resulted in smaller income parameters than
the OLS estimates, and gave somewhat
higher t-statistics for most variables.

* For discussions, see Angus Deaton, Three Essays on a Sn Lankan Household Survey Living Standard Measurement
Study, Working Paper 11 (Washington, D.C.. World Bank, 1981); and Rchert A. Pollack and Terence J. Wales,
“Demographic Variables in Demand Analysis,” Fronometnca 49 (November 1981): 1533-1551.

4 Lester G. Telser, “lterative Estimation of a Set of Linear Regression Lstimates,” Joumnal of the Amencan Statistical

Association 59 (1964). A45-862.

4 S.J. Prais and H.S. Houthakker, The Analysts of Family Budgets (Cambridge: Cambridge University Press, 1955); and
Henri Theil, Pninciples of Econnmerncs (New York: Wiley, 1971)
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Income Parameters

The estimated income elasticities shown
in Tables 32 and 33 give total response for
the different population groups, estimated
at the appropriate mean values. The total
elasticity is comprised of weighted entry
and response parameters in keeping with
equations (20) and (21). The components
reported are the weighted responses. It is
important to note that the component of the
total elasticity due to entry is calculated
from the derivative of the probability of
consuming in excess of rations. The appro-
priate divisor when converting these mar-
ginal responses to demand elasticities is
total consumption from all sources, includ-

ing rations and home production. The es-
timations from which these parameters are
derived are presented in Appendix 3, Tables
44-60.

The estimated income elasticities are
quite plausible. In urban areas, {resh meat,
chicken, fish, milk, eggs, and fruit had the
highest elasticities. Rationed commodities
in general had modest elasticities, while
balady bread, frozen meat, fish, cooked
beans, and tamiya had negative elasticities
for at least a portion of the sample. A few
comparisons are possible with elasticities
computed from urhan areas for the 1974/75
Household Budget Survev.47 The elasticities
for 1981/82 reported here were lower than
many calculated from the earlier period,
which is in keeping with the higher average

Table 32— Commodity expenditure elasticities for urban areas

Isv Exnenditure Quartile

Other Expenditure Quaiiiles

Weighted Weighted weighted Weighted
Entry Response Entry Response

Commodity Elasticity Elasticity Total Elasticity Elasticity Total
Sugar 0.006 0.130 0.136 0018 0.187 0.205
0il 0011 0.065 0076 0.027 0.07) 0.097
Tea 0.001 0.105 0.105 0.001 0.126 0.126
Rice 0.000 0.364 0.364 0.000 0.132 0132
Reor, 0.040 0.049 0.089 0.084 0.056 0.140
Lentils 0.002 0.328 0.330 0.001 0.183 0.184
Fresh meat 0.120 1461 1.581 0.123 0.542 0.665
Fresh chicken 0.000 0.680 0.680 0.000 0.313 0313
Fresh fish 0.060 0831 0.891 0.063 0.295 0.358
Frozen meat -0.127 0.199 0.072 -0.452 0.302 -0.150
Frozen chicken 0.000 0.552 0.552 0.000 0.407 0407
Frozen fish -0.080 0.287 0.206 -0.228 0.036 ~-(.192
Balady bread -0.018 -0.002 -0.020 -0.054 0.008 -0.047
Shami bread 0.052 0.194 0.246 0.084 0.121 0.205
Balady flour -0.040 0.127 0.087 -0.020 -0.045 --0.065
Fino flour 0032 0.556 0.588 0.061 0.156 0217
Pasta 0.000 0.51) 0.511 0.00¢ 0.242 0.242
Eggs 0.136 1.232 1.368 0.150 0.387 0.537
Milk 0.061 1.513 1.574 0.097 0.572 0670
White cheese 0.132 0.073 0.205 0.131 -0.172 -0,042
Cooked beans* . 023 .. -0.39

Tamiya* 049 . e 0.30

Fruit* 1.71 1.1

Vegetables* 0.80 e e 0.51

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of Natinnal Planning, Cairo, 1981/82.
Notes:

Expenditure quartiles were determined by ranking urk:an households according to total reported expenditires

per capita. The Ist quartile had the smallest expenditures; the 4th, the largest.
Mean expenditures for the 15t quartile were LE 14.5, and the family size was 6.44; the mean expenditures
of the other quartiles were 43.6, and their family size was 5.16.

* These figures were obtained from estimates of budgei shares.

47 5ee Karima Korayem, The Impact of the Elimination of Food Subsidies on the Cost of Living of the Urban Population in Egypt

(Geneva: International Labour Organisation, 1980).
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Table 33— Commodity expenditure elasticities for rural areas

Ist Expenditure Quartile

Other Expenditure Quartiles

Weighted Weighted Weighted Weighted
Entry Respunse Entry Response

Commodity Elasticity Elasticity Total Elasticity Elasticity Total
Sugar 0000 0.144 0.144 0.000 0.121 0.121
0il 0.060 0.136 0.136 0.000 0.109 0.109
Tea 0.008 0.239 0.247 0016 0.215 0.231
Rice 0.000 0564 0.564 0.000 0.264 0.264
Beans 0.035 0.153 0.188 0.065 0.138 0205
Lentils 0.022 0.227 0.249 0.035 0.165 0.200
Fresh meat 0.033 1.094 1.127 0024 0.358 0372
Fresh chicken 0.000 0.726 0.726 0.000 0.231 0.231
Fresh fish 0.172 0.770 0942 0.157 0.275 0432
Frozen fish 0.000 1.824 1.824 0.000 0.631 0.631
Balady hread - 0.027 0.071 0.044 -0.072 0.078 0.006
Shami bread 0.178 0.000 0.178 0.159 0.000 0.159
Balcdy flour 0.000 0.241 0.241 0.000 0.31v 0319
Fino flour 0.149 0770 0919 0174 04.:2 0.596
Open market flour 0.000 0.358 0.358 0.000 0.210 0.210
Balady and open market

flour 0.000 0.323 0.323 0.000 0.320 0.320
Pasta 0.039 1.011} 1.050 0.033 0.445 0478
Eggs 0.101 1.460 1.561 0.078 0.504 0.582
Milk 0.021 0.140 0.161 0.027 0.089 0116
White cheese 0.064 0.570 0.634 0.077 0.290 0.367
Grain wheat 0.000 1321 1.321 0.000 0.589 0.589
Grain maize 0.000 0.802 0.802 0.000 0.558 0.558
Cooked beans* . . 0.68 e o 048
Tamniyu* 1.40 e .. 0.78
Fruit* 1.17 . 0.85
Vegetables* 0.85 e . 0.58

Source: Data from the household survey made by the International Fnod Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Notes: Experditure quartiles were determined by ranking rural households according to total reported expenditures
per capita. The 1st quartile had the smallest expenditures; the 4th, the largest.
Mean expenditures for th2 st quartile were LE 10; the mean expenditurss of the other quartiles were

LE 252 per month ard their family size was 6.4.

* These figures were obtained from estimates of budget shares.

consumption in the later period. One excep-
tion is the elasticity for refined (fino flour,
which was reported to be an inferior good
for most of the population in the middle of
the 1970s, but which had an elasticity of
0.59 for the urban poor and 0.22 for others in
1981/82.

Expenditure elasticities in rural areas in
1681/82 differed significantly from those in
urban areas. Rural expenditure elasticities
for fino and balady flour, cooked beans, and
tamiya were higher than those in the cities.
On the other hand eiasticities for milk and
fruit were lower. The difference between
rural and urban milk demand is particularly
striking and reflects, in part, the higher
consumption of cheese in rural areas. These
elasticities undoubtedly also reflect market-
ing channels, or their absence. Urban con-
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sumers frequently purchase sterilized milk,
vhich keeps ‘vithout refrigeration, while few
villagers have a way to preserve fluid milk
other than to make cheese. Marketing prob-
ably also influenced the difference in elas-
ticities for tea. There are fewer tea or soda
stalls in rural areas and, therefore, tea is not
an inferior 3o« " there, while it is in the cities.

Balady brei-, was an inferior commodity
in the cities while the income elasticity was
positive in the villages, but the elasticity in
both regions was small enough to be con-
sidered negligible. The elasticities for shami
bread (aggregated with fino, or afrangi, loaves
in these estimates) were moderate, The elas-
ticities estimated for flours .n the rural area
exceeded those in the urban, as did the elas-
ticities for pasta (macaroni and noodles
combined).



Overall, the income elasticities declined
with income. Such a pattern is common.
Indeed, it is built into A basic semilog
equation for normal goods. The form used in
this study, however, is more flexible as it
includes the square of LTX (LTX2). If the
coefficient of LTX is positive and that of
LTX2 is negative and significant then the
elasticities decline more rapidly than pre-
dicted by a semilogarithmic form, in which
the elasticities vary inversely with quantity.
The coefficient of LTX2 was generally neg-
ative and significant in the urban estimates
Elasticities declined less rapidly with in-
come inrural areas. as indicated by the coef-
ficient of LTX2, which was frequentiv not
significant in preliminary estimate: and was,
therefore, excluded in subsequent work.
This also reflecis lower variance of total
expenditures in rural areas.

As family size varied with income, addi-
tional flexibility in the average expenditure
elasticities is provided by the NTX term. As
poorer families were larger, on the average,
and as the coefficient of NTX was generally
negative, this term rnoderates the decline of
expenditure elasticities over total expenditure.

With a few exceptions, the entry com-
ponents of the total income elasticities werz
small, and frequently not significant. For a
few commodities—frozen meat and fish as
well as balady bread and flour in urban areas
and balady bread in rural areas—the prob-
ability of entry declined with income, al-
though the size of purchases depended on
entry increases. This result, which is not
possible with a decomposition of a Tobit
estimation, is quite plausible. So are the zero
entry elasticities for balady and open market
flours, grain wheat, and maize in rural areas
and for rice in both rural and urban areas.
They are plausible hecause these goods are
major consumption items and over a range
of income chatiges households will change
the amounts they purchase but will not elim-
inate the goods from the diet. This does not
mear: that every household consumed these
goods—random timings and institutional
factors affect the probability that they would
purchase a good during the survey—but it
does imply that income was not a deter-
minant. It is, however, somewhat surprising
that given the large total elasticity for fresh
chicken, the entry com.ponent of the elasticity

was zero in both rural and urban areas. While
the rich consumed far more chicken and
meat than the poor, the latter were no less
likely to consume chicken at least once
during the month and only slightly less likely
to consume meat during the survey period.

Price Parameters

The price responses in Tables 34 and 35
reveal that there are a number of difficulties
in attempting estimations when price variance
is limited. In general, the price elasticities
estin .ted for commodities that were rationed
and also available at the cooperaiive were
not significant {these are reported as O in the
tables regardless of the sign) or were even
significantly positive. The estimates of price
elasticity for meat, chicken, fish, and other
open market goods like pasta or cheese were
larger in absolute value and, in general,
significantly negative. Some of the differences
in these estimates, then, reflect the nature of
the data and the relatively standardized
prices for staple commodities.#® For some
goods, such as breads and frozen products,
the price variation was too small to even
attempt to estimate a response. Such cases
do not imply that the most probable response
is zero, but only that it is not possible to
ascertain statistically what the response
would be.

In both urban and rural areas, the price
elasticities for meat and chicken were large,
with a significant portion coming from the
entry equations. The price responsiveness
for fish was apparently less than for other
animal products. The elasticities for eggs
and cheese were large in both rural and
urban areas. The clasticity for milk was
larger in urban areas than in rural, which
may reflect the larger portion i dairy prod-
ucts that comes from fluid milk in the cities.

The price elasticities for bread deserve
some discussion. The degree of substitution
in urban areas may be high because flour (as
opposed to bread) is not the foundation of
the urban diet. Breads and, to a lesser degree,
rice and fino flour are substitutes. The com-
puted urban price elasticities came mainly
from the entry equations. While the proba-
bility that an urban consumer purchased

4 Many results that seemed significant in single equation estimations did not prove to be so in the seemingly unrelated

approach.
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Table 34—0Own-price elasticities of commodities for urban areas

1st Expenditure Quartile

Other Expenditure Quartiles

Weighted Weighted Weighted Weighted
Entry Response Entry Response
Commodity Elasticity Elasticity Total Elasticity Elasticity Total
Sugar 0 0 0 0 0 0
0il 0071 -0.071 0 0.071 -0.071 0
Tea 0 -0.173 -0.173 0 -0135 -0.135
Rice 0011 -0.155 ~0.144 0016 ~0.144 ~0.128
Beans o] o] 0 o] 0 0
Lentils 1] 1] 0 0 0 0
Fresh meat -1.672 -1.207 -2.879 -0435 -0.385 -0.820
Fresh chicken -0621 -0.962 -1.583 ~-0.161 - 0.306 -0.467
Fresh fish -0.219 -0.625 -0.845 0.000 -0.211 -0.211
Balady flour -3.791 1.195 -2.593 -3.791 1.195 -2.593
Fino flour 0 0 0 0 0 0
Pasta -0.116 ~0.496 -0.612 4] -0.297 -0.297
Eggs -0.407 -0.621 -1.028 0 -0.206 -0.206
Milk -0.349 -0.528 -0.877 ~0.171 -0.260 -0431
V/hite cheese -0.642 0 - 0.842 0 0 0

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82.
Notes: The elasticities reported as 0 were not significant.
Expenditure quartiles were determined by ranking urhan households according to toval reposted ex-
penditures per capita. The Ist quartile had the smallest expenditures; the 4th, the largest.

Table 35—0wn-price elasticities of commaodities for rural areas

i1st Expenditure Quartile Other Expenditure Quartiles

Weighted Weighted Weighted Weighted
Entry Response Entry Response

Comimodity Elasticity Elasticity Total Elasticity Elacticity Total
Sugar 0 0 0 0.093 0 0.093
Qil 0 0 0 0.268 0 0.268
Tea ~1.190 -0.147 -1.337 0 -0.135 -0.135
Rice (1} 0 0 0.362 0 0.362
Beans 0 -0.327 - 0.327 0.369 -0.210 0.149
Lentils -0.275 0 -0.275 0 0 0
Fresh meat -0.262 ~1.898 -2.158 0 -0.609 -0.609
Fresh chicken -0.322 ~-0.834 -1.156 0 -0.269 -0.269
Fresh fish -0473 0 -0473 0 0 0
Balady flour 0.169 0 0.169 0 0 0
Fino flour 0 0 0 0 0 0
Open market flour 0 ~-1.900 -1.900 0 -1.113 -1.113
Balady and open market

flour -0.243* -0.498 ~-0498 0.219* -0.449 -0.449
Pasta 0.768 -0.638 -1.406 0 -0.220 -0.220
Eggs -0.983 -1.737 -2.720 0 -0.528 -0.528
Milk -0.258 -0.240 -0.490 -0.078 -0.123 -0.201
White cheese -0414 -0.508 -0922 -0.031 -0.243 -0.274
Grain wheat 0 0 0 0 0 0
Grain maize 0 0 0 0 0 0

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82,
Note:  The elasticities reparted as O were not significant.

Expenditure quartiles were determined by r.nking rural households according to total reported ex-

penditures per capita. The Ist quartile had the .mallest expenditures; the 4th, the largest.
* This is significant at thc 0.10 level.
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balady flour declines as the price of balady
flour increases, the probability that the
consumer bought bread and also fino flour
increases. This pattern, then, is quite plausible,
but it does hinge on an understanding of the
source of the price differences in balady
flour, much of which came from packaging.
In many urban areas flour was availahle
only in small bags selling for 8 piasters,
while bulk purchases sold for 6.5 piasters.
Few open market sales were ohserved in the
cities. If the price reflected unmeasured
limits on quantity, part, but probhahly not all,
of the ohserved response would reflect that.

Lower income consumers in rural areas
had an elasticity for open market flour that
was close to that of lower income consumers
in urban areas. The rural price, however,
reflects the open market price and can he
assumed to he free of quantity restrictions.
The r.hoice of substitutes was wider as trade
in grains in riral areas was more widespread.
Consumers might have chosen to mill their
own flour at a local mill. Some hut not all
consumers had a choice of purchasing
bread, while others may have heen able to
obtain fiour from governinent stores.

1t should he noted that the aggregation
of grain wheat consumption, both from the
market and from home production, accounts
for the majority of the total production of
that grain. If the remainder were sold after
being milled as flour, it would be consistent
with the likelihood that between one-half
and two-thirds of the flour sold on the open
market was from imported grain. This flour

was frequently purchased in hulk from gov-
ernment shops and transported to other
markets or sold in smaller amounts. Open
market flour, then, is not necessarily a dif-
ferent commodity from flour in government
stores, althongh there were juality differences
sometiraes.

On the other hand, there was virtually no
significant price response for rural balady
flour, and what has been measured reflects a
positive entry elasticity for the rural poor.
Considering this and the nature of the open
market sales, which can be presumed to be
the marginal sales for many households,
regressions were run pooling open market
and balady flours in rural areas. The income
and price parameters from this aggregation
are in keeping with aggregate time series
estimations and are the most plausible candi-
dates for projections to use for setting policy.

The second round of the rural sample
offers another way to determine price param-
eters. Using a first-difference form of equa-
tion (23), it was possible to regress the
changes in the quantities consumed by each
household on the change of the prices the
households faced and on the changes in
total expenditures and rations. Regional
differences and other taste factors are therehy
controlled. The limited price variances still
present difficulties; open market prices
changed only moderately in the few months
between the surveys. Nevertheless, the elas-
ticities yielded are plausible, even if some
allowances need he made fo: statistical sig-
nificance (see Tahle 36).

Table 36—Income and price parameters from first difference equations for the rural

samplie
Income Elasticities Price Elasticities
Ist Other Ist Other
Expenditure  Expenditure Expenditure  Expenditure

Commodity Quartile Quartiles t-Statistic Quartile Quartiles t-Statistic
Sugar 0.20 0.15 3.36 -0.16 -0.12 1.18
Oil 0 0 0.08 0 0 0.04
Tea 0.19 0.15 2.28 -0.35 ~-0.28 224
Rice 0.96 040 1.68 -0.28 -0.12 0.16
Beans 0 0 0.02 ~0.77 -0.71 1.10
Lentils 0.91 0.59 1.56 -083 -0.54 1.14
Aggregate flour

and bread 0.58 0.46 5.96 -0.68 -053 0.96

Source: Data from the household survey made hy the International Food Falicy Research Institute and the [nstitute
of National Planning, Cario, 1981/82.

Note: Expenditure quartiles were determined by ranking rural households according to total reported expenditures
per capita. The 1st quartile had the smallest expenditures; the 4th, the largest.
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The price response measured for the
Delta rice growing region from the rice
regression was positive, probably because
in the post-harvest period, the time of the
first survey round, private sales were officially
prohibited and private mills were closed. Al-
though a fair amount of sales were recorded,
it is not unlikely that there were some re-
strictions that were not present in the second
round.

In general, Tables 34 and 35, and Tables
37 and 38 as well, indicate that the absolute
values of price and cross-price elasticities
were lower if expenditures were higher. This
is, in effect, a hypothesis maintained when
working with normal goods and a semilog
functional form, as the elasticities are in-
versely related to total consumption. Variables
that allowed the price parameters to vary by
expenditure class were included in prelim-
inary regressions but most proved not to be

significant. As these parameters wer: fre-
quently correlated with other price and ex-
penditure terms, such results were generally
not included in subsequent work. The data,
then, do not allow us to disregard the pattern
of declining absolute values of price elas-
ticities. Indeed, when the interaction term
for price and expenditure class did prove

significant it usually indicated that the
differences in the price responses were
more pronounced than the semilog relation-
ship alone implied.

For example, the interaction variable
was significant at the 10 percent level in
eight urban estimations. Seven of these
interaction terms indicated that the price
responsiveness of the lower quartile was
greater, all of the terms being for commodities
not available in the ration system. It should
be noted that with meat, chicken, and fish,
the poor are more likely to stop consuming
the product with a rising price and, further-
more, if they buy, they will reduce the quan-
tity of fish and chicken more sharply when
the price rises. For rice in urban areas,
however, the interaction term indicates that
the absolute value of the net price coefficieni
was smaller.

The situation in the rural market was
more complex. The price parameters for
entry estimated for the poor proved to he
significantly different from those for the
general population for all of the commadities
that were also available in ration shops. As
the apparent relationship for the general
population is positive, however, this usually

Table 37—Cross-price elasticitics of commodities for urban areas

Expenditure Quartiles

Commodity Ist Others
Balady bread with balady flour 0.73 0.68
Balady flour

With jino flour 2,07 304

With maize 0.84 1.23
Fino flour with balady flour 140 0.85
Eggs with rice -0.09 -0.09
Meat with fish 1.05 0.30
Fish

With meat 1.85 0.67

With balady flour -2.07 -0.75
Chicken with rice 035 0.12
Rice with noodles 0.24 0.15
Sugar with balady flour 0.22 0.20
Beans with lentils -1.32 -0.60
Lentils with rice -2.32 -1.53

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

Expenditure quartiles were determined by ranking urban households according to total reported expenditures

per capita. The 1st quartile had the smallest expenditures; the 4th, the largest.
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Table 38— Cross-price elasticities of commodities for rural areas

Expenditure Quartiles

Expenditure Quartiles

Commodity Ist Others Commodity Ist Others

Rice Balady flour {continued)
with noodles 0.34 0.15 with wheat 029 0.38
With balady flour 0.90 0.32 With rice -1.06 -1.37
with meat 3.01 127 With open market flour 1.06 -1.37
with maize -1.03 -0.37 Fino flour

Beans with balady flour 1.28 0.89 with maize 243 1.11

Lentils with wheat 1.68 -0.77
With rice -0.32 -0.21 Open market flour
with balady flour 1.51 098 with rice 0.38 0.22

Meat With baludy flour 0.38 .
With wheat -1.37 -0.67 With maize 043 0.25

Ch‘iz;(l?nmh 0.14 0.05 Pasta with rice 011 0.04
With rice 145 0.59 Eggs with maize -0.08 ~-0.03
With beans ~0.51 -0.22 Milk
With meat -220 -0.95 With maize 0.38 ~0.21

Fish With meat 0.72 0.40
With meat 307 095 With beans -0.14 - 0.08
With beans 0.61 0.19 with flour 017 0.09
With bulady flour 1.03 027 With cheese 0.27 0.15
With chicken -0.95 -0.29 Chease

Frozen fish with meat 049 0.29
With heans 3.77 1.27 with flour 0.25 0.15
with chicken -8.36 - 2.8l with milk -007 -0.04

Balady bread Wheat
With maize 1.60 1.30 with open market flour 1.61 1.27
Wwith flour -042 -0.42 Wwith rice 0.65 0.51
With meat 1.39 1.36 With meat 7.04 5.50
With wheat -0.72 -0.72 Wwith maize -0.96 -0.76

Shamu bread with fino flour 201 075 Maize

Balady flour with rice 1.03 0.68
With maize 1.20 1.55 With meat -3.16 -2.09

Source: Data from the household survey made by the International Food Paolicy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

Expenditure quartiles were determined by ranking rural househalds according tototal reported expenditures

per capita. The st quartile had the smallest expenditures; the 4th, the largest.

implies only that the net effect for the poor
was not appreciably different from zero49
Positive associations hetween the probability
of entry and prices were also observed for
balody flour, although in this case the asso-
ciation was for the poor only. The poor were
less likely to purchase meat, fish, chicken,
pasta, eggs. milk, and cheese the higher their
prices. Furthermore, those poor who did
purchase meat reduced the quantity con-
sumed more sharply as price increased than
did the rest of the population that consumed
the same amount.

An increase in the probability of purchase
with higher prices runs counter to intuition,
yet since it gccurred for most of the main
<+zple commodities in the rural sample, itis
unlikely to have been merely a statistical
oddity. One possible explanation may be the
cash constraints that made some individuals
unable to take full advantage of either the
possibility of storage if prices fluctuated or
of economies of scale in purchases. This
may be particularly true for flour if it were
cheaper in 100 kilogram sacks than in small
purchases. (Purchases of flour in quantities

# 1n the initial ex*'mates, the price ratio of cooperative and open market prices was used as a regressor. This gave a
different patiern, but as the cooperative plays a minor role in the rural area, cooperative prices may be proxy for

institutions in the analysis.
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of less than 5 kilograms per visit cost, on the
average, 10 percent more than larger pur-
chases.) The cost of a given quantity of a
commodity then would be higher for the
poor. This would generate a positive statistical
relationship between the probability of pur-
chasing and price hi.. would not affect the
relationship observeu between the quantity
purchased and price.

However, flour is the only commodity
that the poor are more likely to begin pur-
chasing with higher prices. The phenomenon
is observed in the general population for
other commodities.

One must also consider the difficulty of
measuring the supply response. Neither the
source of the open market commodities nor
the behavior of the suppliers is well docu-
mented. If high demand areas also increased
supplies of open market commodities, the
association of prices and number of pur-
chasers in a single equation estimate could
be positive. It is noteworthy in this respect
that the association in the equations with
commodities that were less regulated and
more widely used was not positive,

Cross-price effects can provide a broader
picture of the total price effect. The urban
sample yielded few of these, most likely be-
cause the prices were uncorrelated. Positive
cross-price elasticities, which indicate that
commodities are substituted, were observed
with the prices of balady flour, fino flour, and
balady bread. Conversely, the fine lour price
is positively correlated with the purchase of
balady flour. Similarly, as the price of meat
rose, more fish was purchased and vice
versa. Noodles appear to have been a substi-
tute for rice, and maize appears to have been
a substitute for balady flour. Lentils and
beans appear to have been highly comple-
mentary to rice, indicating that as the price
of rice increased fewer lentils and beans
were purchased. This could have been ex-
pected with lentils, which are used with rice
in koshari, but it is somewhat surprising for
beans, which are generally eaten with bread.

A greater number of cross-price elastici-
ties were significant in the rural estimates,
although the problem of suiply simultaneity
must be considered. Rice consumption in-
creased as noodle prices did and vice versa.
It also increased with the price of balady
flour and meat, although the response was

larger than expected. Lentils were, again,
complements of rice, while both lentils and
beans were substitutes for fleur. In general
one would expect cross-price elasticities be-
tween animal products, indicating substitu-
tion to have been positive. The relationship
of meat and fish prices was, but chicken ap-
pears to have been a complement of fish,
frozen fish, and meat, although the responses
observed were not symmetrical. There was
no regional pattern of correlation for these
prices that could explain such an occurrence.
Furthermore, frozen fish and fresh fish
purchases were slightly negatively correlated,
yet the cross-price elasticities of both com-
modities with the price of chicken were
negative.

The response of consumers to increases
in flour prices is noteworthy. When the price
of flour, defined as the price of government
flour if it was reported to be available and
open market flour otherwise, increased, con-
surners not only decreased their purchases
of flour but also increased their purchases
of wheat, maize, rice, beans, meat, fish, milk,
and cheese. Purchases of shami bread re-
sponded to fino flour prices. Even more
surprising was that the cross-price elasticity
of balady flour with the open market price of
flour was apparently negative, as was the
reveise elasticity. What may have happened
was a reverse causality; the more likely con-
sumers were to obtain balady flour, the lower
the price of open market flour, because the re-
lationship between the prices of open market
and government flour appears to have been
complex and the elasticities reported must
be used with caution. The price elasticities
arrived at here may be roughly compared
with estimates derived from a complete
expenditure system for food and nonfood
demand in Egypt, which are based on more
aggregated price and quantity informeation
by expenditure class for 1958/59, 1964/65,
and 1974/75.50 Those results are comparable
to the elasticities derived from the direct
estimates reported here. For example, ‘on
Braun’s estimates of own price elasticities
for urban low income households are, for
bread and cereals, -0.28; for pulses, - 0.60;
for meat, fats, and milk, -1.21; and the
estimates reported here are, for rice, -0.14;
for pasta, - 0.61; for meat, -2.9; for chicken,
-1.6; and for milk, ~0.88

% Joachim von Braun, Emaehrungssicherungspolitih in Entwicklungslaendem—Oehonomische Analyse am Beispiel

Aegyptens (I.sl: Kieler Wissenschaftsverlag Vauk, 1984).
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Other Demographic Effects
and Effects by Area

The two-step method of estimations
allow s one to investigate both the probability
thata producer will enter a given market and
his response after he does enter. The variable
for home production, which is defined as
one if a family produces a given good or a
close substitute, and zero otherwise, makes
this test possible. Producers of sugar, ghee,
beans, milk, cheese, and eggs were statisti-
cally less likely to purchase the good on the
open market. This was true of producers of
nags in urban areas as well. In some cases
this was dramatic; for example, while 23
percent of the villagers produced cheese,
only 3 percent of those who purchased it
were producers. The figures are 40 percent
and 20 percent for rural producers of eggs
and 19 percent and 12 percent for rice
producers. It is, of course, not surprising
that many producers did not need to obtain
what they consumed from the open market,
nor is it strange that some producers found
that their production was insufficient. It is,
however, important to note that the marginal
response of producers, conditional upon
entry, was not statistically different from
other consumers, as the lack of statistical
significance of most production variables in
the response equations indicates. This held
true for bread, flour, and grains as well. In
addition, the observation is the same whether
land per capita or a dummy variable is used
for producers, although the statistical fit
varies. One can then use aggregaie land
ownership statistics to predict market entry
and to use the overall marginal propensities
to predict purchases by both farm and non-
farm families.

The coefficient of the variable NUM was
usually positive in the entry equations,
which indicates that larger families had to
purchase more frequently. This may reflect
an inability to obtain enough for storage. It
also indicates that family marketing costs
were greater, although not necessarily the
COSts per person.

The variable NTX, which indicates the
effect of family size on income elasticities,
was generally negative. This implies that, at
the same per capita income, a larger family
had a lower propensity to spend on food.
Although this is frequently interpreted as
meaning that larger families have economies

of scale, these economies may be for nonfood
as well as food items.

Thus if two families had equal per capita
incomes, the larger family had a higher real
income. As income elasticities for food gen-
erally declined with income, this higher real
income was reflected in the food purchases
of the family. From a policy standpoint, this
is consistent with a view thai while welfare
and food policies should take family size
into account if transfers are intended, the
transfers do not need to be increased pro-
portionally with family size to achieve equal
welfare effects.

The interaction term CTX was .1so gen-
erally negative, although it was frequently
not significant. This indicates that a family
with small children spent less on food than
afamily of the same size and income without
them. This term proved to be significant and
positive for milk in urban areas. Furthermore,
although the variable for the share of children
in a family seldom proved to be significant
(probably because of collinearity problems)
the term was highly significant in both
urban and rural areas in determining the
probability that a family would purchase milk.

The variables for residence in Cairo and
Alexandria and for rural residence in Upper
Egypt frequently proved to he significant. in
urban areas they generally indicated that
large city dwellers were less likely to make
open market purchases. In rural areas, the
variable for residence in Upper Egypt proved
to be consistent with the higher average
sugar purchases and the lower purchases of
rice, oil, and fresh fish in that region. An
additional variable for a female head of
household was included in preliminary runs
although it rarely proved to be significant. It
was significant and negative with tea, which
reflected the social role of that commodity.
Note, also, that in regressions for total food
expenditures the variable for a female head
of household was not significant, but it was
significant for similar regressions for total
calories. This indicates that households
with a female head purchased a different
bundle; one that contained slightly cheaper
sources of calories.

The parameters in the tables can be used
for projections of changes in demand under
various policy options. Furthermore, one
can use the income parameters as an in-
dicator of the degree that subsidies on a
good are targeted to low-income consumers.
Subsidies on commodities with low elastici-
ties such as balady flour in the cities and
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balady bread in both urban and rural areas
are neutral or slightly targeted. Conversely,
subsidies on commodities with high income
elasticities such as pasta and fino flour are
skewed to benefit the upper income groups.
In this regard, it would appear that using
subsidies to promote the consumption of
milk would also be skewed to benefit the
urban rich.

Similarly, the price elasticities in Tables
34 to 36 indicate that consumers of rice and
sugar are not particularly responsive to
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price. Hence, reductions of the subsidies on
these items will decrease both government
outlay and consumers’ real income, but will
have only a small effect on total demand. On
the other hand, the larger price elasticities
for balady flour indicate that consumers
readily substitute that commodity for others
when the price of balady flour drops, and
that they reduce their consumption when it
rises. There is similar evidence of substitu-
tion with other goods, such as meat products,
eggs, and pasta.



9

CONSUMERS’ TIME ALLOCATION

Prices for a group of commodities in Egypt
are set by the government and not allowed
to fluctuate according to variations in de-
mand and supply. Unless the government’s
supply response is infinitely elastic—that is,
its supply curve is horizontal—there will be
times when local supply and demand are not
in balance. If as aresult of this disequilibrium
the quantity demanded at the current price
exceeds the quantity supplied, then nonprice
mechanisms will be needed to allocate
supply. Most simply, the government can
allocate using fixed quotas. It does this at
the prices of the basic and additional rations.
At the cooperative, however, there are no
official quotas. At times, these goods are
allocated by an ad hoc per customer or per
visit limit imposed by the shopkeepers. Fur-
thermore, it is only natural to expect that at
times certain customers, including friends
and relatives, will receive preferential treat-
ment, but one can consider these to be
irregularities in a pattern by which goods are
allocated according to the willingness of
consumers to devote time to their acquisition.

This chapter will discuss the implications
that nonprice mechanisms for clearing mar-
kets have for household decisionmaking
and consumer welfare,3! Furcher analysis of
the results of demand estimat.ons is presented
in the subsequent chapter.

Household Decisionmaking
with Uncertain Supplies

In recent years, several economists have
explored the implications of disequilibrium.>2
The essential feature of such a model is that
demand does not equal supply. Consumers
may demand more of a commodity at price P,
than suppliers bring forth, or suppliers, in-

cluding laborers, may offer rore than buyers
demand. This occurs because, for a variety
of reasons, P, is sticky. This is surely true for
a number of markets in the Egyptian economy,
in which supply is frequently determined by
a complex system of bureaucratic allocative
decisions.

Given knowledge of its budget and prices,
a household may deterniine that its optimai
consumption is Dy,. If Dy, is unobtainable in
the market, the household may choose to
look somewhere else or at another time. Al-
ternatively, it can reallocate its budget ac-
cording to the quantity constraint it faces.

It can be demonstrated easily thata con-
straint on the quantity of a single good can
“spill over” into markets for other goods,
with demand for substitutes usually increas-
ing. Furthermore, once the household’s
budget has been revised to take into account
the constraint on the supply of the ith good,
the household must verify that the new
demand will not be curtailed by constraints
on the jth gcod. Were the constraints on
quantity in each market fixed, then quantity
rationing theory could be applied to the
analysis of demand. However, in some mar-
kets in Egypt the quantity constraints are
stochastic. The effective demand of a house-
hold can be formulated as the demand that
maximizes expected utility given the prob-
ability that quantity will be constrained.
However, effective demand must be con-
tinually revised, for while expccted utility
can be determined by the subjective prob-
ability that quantities will be constrained
[P.(R;)]. where R, is a restriction on the pur-
chase of good i, the only possible status fora
market at a given time is either P, (R;) = 0 or
P,(R;) = 1. When it has this information, a
household can reevaluate its vector of ef-
fective demand for all goods.

5! For relevant theory on this see Yoram Barzel, "A Theory of Rationing by Waiting.” Joumal of Law and Economics 17
(April 1974): 73-95; Janos Kornai, The Economics of Shortage. 2 vols. (Amsterdam: North-Holland, 1980); and Donald A.
Nichols, E. Smolensky, and T. N. Tideman, “Discrimination by Wasting Time in Merit Goods,” American Economic Review
61 (June 1971): 312-323. A detailed discussion of these issues is given in Harold Alderman, “Allocation of Goods
Through Non-price Mechanism: Implications of Rationing and Waiting Times in Egypt” (Ph.D. dissertation, Harvard

University, 1984).

52 For a review, see Richard E. Quandt, “Economic Disequilibrium Models.” £ conometric Review 1 (No. 1, 1982): 1-65.
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Suppose that a household originally es-
timated the probability that the quantity of
goodsj and k would be constrained as 0.5 for
each and, subject to these expectations,
desires m units of the first good and n of the
second. Suppose, however, that m units are
not available. If j and k are substitutes, then
under most conditions the constraint on j
will lead to a revision of demand for k to p
units (p > n). It should also be apparent that
if the quantity of the jth good available is
greater than m units, then actual trade may
exceed m as m was the optimal amount
when P (R,) = 0.5. Similarly, if more than m
units of j are available, the revised demand
for good k should be lower than the original
n units. No revision would he necessary when
P(R)=P[R,)=1o0r0.

The example above illustrates two points.
First, when temporary restrictions on quantity
exist, they introduce a specific form of un-
certainty in the analysis of consumer spend-
ing patterns. The distinction between the
unconstrained demand of a household and
actual purchases offers an additional justi-
fication for the two-step measurement used
in this study. More important, the example
points to the need to consider search and
waiting costs. Without the costs of searching,
there would be noreason to accept a restricted
demand when there is a nonzero probability
of finding a market in which supply is greater
than or equal to demand or a probability of
finding such a condition in the future. This
is because the utility of a restricted demand
can, at the most, be equal to the utility of
demand with no quotas and is generally less.

If the benefits of searches over time or
place are to be considered, a concept of the
opportunity costs of time is needed.53 De-
mand, then, can be expressed as

Dm = f(P(, Thv thv th)- (25)

where T, is a vector of the time required by
ti- » household to make a purchase including
search costs, Y, is the income of the house-
hold, and Z,, is an exogenous variable. The
househuld maximizes its utility according
to a time budget as well as a cash budget.
Essentially, this removes the problem of

disequilibrium, which comes from rigid cash
prices. Even when those prices are sticky,
time prices are not, and they rise toward in-
finity as shortages occur.

Equation (25) also allows one to look at
another component of the marketing process.
The household may find that local supply
exceeds demand hut view the waiting time
as “prohibitive.” It again faces the choice of
searching or reallocating. Each component
of the vector of time prices in equation (25)
can be viewed as consisting of these two
elements, searching and waiting. Further-
more, it should be recognized that both com-
ponents of time prices contain probabilistic
elements:

T=T,/P, + E(wait) | S, > Q. (26)

where T is average expected marketing time,
T, is the average time it takes to obtain
information on the availability of the good,
P is the probability of the good heing avail-
able, E{wait) is the expected length of the
queue when the good is in stock, S;, is sup-
ply. and Q,, is actual household const'mp-
tion. If the lines are shorter than expected
and S,, > Q. the household may he ex-
pected to revise its budget based on the new
information and to build up stocks of the
commodity. Even if lines are of an average
length, if Sy, > Q. the prohabhility of finding
the good is 1. This reduces T and results in
current purchases exceeding expected pur-
chases.

The reason for using time in the analysis
of demand is not merely to improve the fit of
the price and income parameters and avoid
potential biases in them. The effect of in-
stitutional arrangements on food demand
should be known if the distribution of basic
food commaditier is to be understood and if
the effects of changes in the institutional
environment on total and group-specific
demand are to be considered. Furthermore,
time, being both a consumption good and a
factor of production, has a value in and of
itself. An analysis of the effect of a commodity
marketing system on welfare, then, should
include its effect on this scarce factor. One
notes, furthermore, that the willingness to
wait is frequently a means by which goods
are distributed. It is sometimes proposed

% There is a large literature on leisure and time in household decisionmaking. See, for example, Gary Stanley Becker,
“A Theory of the Allocation of Time,” Economic Joumal 75 (September 1965): 493-517; and Reuben Gronau, “Leisure,
Home Production and Work—The Theory of the Allacation of Time Revisited,” Joumnal of Political Economy 85

{December 1977): 1099-1123.
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that waiting time be used to target subsidized
goods on specific groups.

The tie with more conventional rationing
is most apparent when the origin of the
queue is considered. The concern is less
with the time taken to distribute a scarce
commodity, but the process of gaining priority
rights (first come, first served) to it. As an
illustration, consider a case in which goods
are distributed instantaneously, one to a
consumer, 10 the first N consumers who
enter an outlet when itopens. The N + Ithin-
dividual to arrive receives nothing. Since
each customer seeks to he N or earlier, yet
desires to minimize waiting time, each will
attempt to arrive only a moment before the
N+ 1th consumer. If all consumers are per-
fectly informed, the line will form instan-
tzneously with exactly N individuals at time
. = t(N) before opening. Each individual in
line will consider the benefits greater ti.an
or equal to the costs of waiting. Each potential
customer not in line will consider the time
excessive for the benefit obtained. If the
store increases the total number of goods
available, hence the number of beneficieries,
the line will form, instantaneously, some-
what later; that implies a shorter wait, since
t(N+1) < 1{N). If scarcity of a substitute for
the comt.aodity or rising income leads to
increased demand for the good at the outlet
with N staying fixed, the line will form earlier.
(The same holds true if the store offers two
units to each of the first N customers.) Note
that the waiting tiine varies although distri-
bution is assumed to be immediate.

Now suppose that the store requires M
minutes to dispense a good to a customer.
The first individual will arrive t{N}-M min-
utes before the outlets onen, the second
t{N}~2M. and so forth, so that each still waits
only t{N) total minutes.54

The problem is different if there is no
limit to the quantity purchased per visit, From
the perspective of a two-part tariff, the con-
sumer enters the queue if the consumer
surplus of the entire purchase exceeds the
costs of queuing. The consumer then makes
a purchase according to the marginal costs.
Otherwise, he or she stays out of the queue.
This assumes that no resale is permitted or
the individual transaction costs make such
sales unprofitable.

* This example follows Barzel, “A Theory of Rationing.”

On the other hand, if resale carries no
transaction costs, then the first consumer in
the queue would purchase all the quantity
and sell it at the market clearing price P;.
This is because the average cost would de-
cline monotonically with quantiiy, creating
a situation analogous to a natural monnnoly.
Ironically, if all consun. s are perfectly
informed there will be no queue at all; one
consumer will arrive t'+1 minutes before the
time of sale, where t’ is the time that the con-
sumer whose time has the next lowest op-
portunity costs considers equivalent to the
profits from resale. Models with some mixture
of limits on per visit purchases {quantity
rations of a sort) and transacticn costs for
resale, then, seem most plausible.

The prices of time, then, may serve the
same function as cash prices in clearing a
market. The costs to consumers, however,
are not captured by any producers, hence
there is a deadweight loss relative to a con-
ventional price equilibrium. This is illustrated
in Figure 4. If supply is completely inelastic,
then the net loss in consumer surplus relative
to a market clearing price is zero—in either
case a consumer surpius ot Q, (P, + wy,) is
sacrificed from the rationed position with
nominal price P,. When the price of time
clears the market, suppliers receive only
Q, # P, so there is a cieadweight loss of Q, x wt,.
If supply is elastic, then queuing with prices
at P, entails a loss in consumer surplus of
1A(F, + wt, — P')(Q) relative to the open
market position. The producer surplus in
the market cleared hy time is less than that
of a market cleared by price by 15 (P'~P,)
(Q+ Q).

The use of queues, to clear markets may
also have consequenc:s for distribution.
Nichols, Smolensky, and Tideman reasoned
that the deadweight loss and congestion of
public facilities are motivate by consider-
ations of equity and that these cunsiderations
may be effectively served by waiting time
costs.’> The asset of time is distributed more
equally than financial assets are. Further-
more, thcy argued, opportunity costs are
likely to be positively correlated with wages
and income. If there is a marginal external
benefit to the consumption of a particular
good—merit goods in their study—then it
may be efficient to subsidize the costs of

“% Nichols, Stnolensky, and Tideman, “Discrimination by Wasting Time.”

85


http:costs.55

Figure 4—Loss to consumers when tiime clears markets

Price
(p +wi)

Dl

P + wt,

Qx

that good in cash and to use waiting time to
target the limited supply of the subsidized
good.

There are several reasons why the con-
clusion of Niciiols, Smolensky, and Tideman
may not hold. If there is no alternative
market for the goaod {at a higher cash price)
then the increase in the demand for a good
that occurs when incomes rise can offset
the decrease in demand caused by the price
effect and the higher opportunity coest of
time that it can be assumed higher income
groups have. Moreover, this dssumption
about opportunity costs may be false. Finally,
if the time price serves as the first of a two-
part tariff under various assumptions of
market structures, the upper income group
with its larger total purchases will have a
higher total surplus from standing in a
queue and, thercfore, will be more willing to
pay the costs.

Quantity

Basic Data on Marketing Times

While the analysis attempts to test the
assertion that waiting times influence con-
sumer behavior much as cash prices do, the
former cannot be observed directly in a visit
to a market. As indicated in equation (26},
the expected time costs are a function of the
time necessary to travel to the outlet to gather
information on the availability of goods, the
probability that the goods will be available,
and the expected or average waiting time.

Table 39 indicates that there was lutle
differsnce between income classes in the
average waiting time or traveling time to
ration shops. As expected, rural consumers
had further to travel, but reported shorter
waits upon arriving. This is in keeping with
the greater number of persons per shop in
urban areas indicated from aggregate data.56

% See Alderman, von Braun, and Sakr, Egypt’s Food Subsidy and Rationing System.
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Table 39—Average time taken to acquire food. by expenditure quartile

Location/ Average Average Time Spent  Average Travel Time Spent
Expenditure Time to Wait for Shopping at the Wait fer Time to Baldn%
Quartile Ration Store  Rctions Cooperative®* Bread Flour Shop Bread
{minutes/month) (hours/month) {minutes/month) (hours/menih)
Urban areas
Ist 19.1 47.1 248 300 327
2nd 16.3 45.6 2.68 308 315
3rd 16.6 488 2.39 374 384
4th 14.0 53.0 1.76 29.3 38.1
Rural areas
Ist 272 28.1 1.20 e 208 51.5
2nd 340 31.8 1.27 R 30.5 48.8
3rd 25.0 239 1.43 . 229 419
4th 256 318 149 249 383

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Note:

Expenditure quartiies were determined hy ranking urban and rural households according to total reported

expenditures per capita. The st quartile had the smallest expcnditures: the 4th, the largest.

3 For urban areas this is calculated as the number of visits to the cooperative times travel time plus the number of
purchases of sugar, oil, or rice times average waiting time. It was assumed that if more than one of these three
commodities were purchased, they were all purchased at the same time. The data do not allow a similar method of
calculating the shopping time fur yural areas. For them, the average shopping time is the sum of the average wait and

travel time for consumers alone.

b These figures are for only the households that haked.

The longer time spent shopping at the co-
operatives is an artifact of differences in the
data and methodology of the samples. In urban
areas, the number of visits and the number
of purchases were recorded. This makes it
possible to calculate shopping times as
products of travel times and waiting times
with a conservative assumption (conservative
in the sense that purchasing times are this
large or greater) that all other commodities
are purchased at the same time as is the item
requi.ing the largest time investment. In rural
areas the shopping time is the sum of travel
time and average waiting time for those in-
dividuals who used the cooperative in the
previous month.

Although the average times for shopping
at the cocoperative did not appear to be large,
they represent the time spent purchasing a
few commodities only. Table 40 shows the
average waiting times for selected com-
modities. For all commodities, the waiting
times were appreciable and longer in the
general cooperatives than in those restricted
to employees of large factories or govern-
ment offices, Somewhat surprisingly, the
waiting times for purchasing bread were
also long, Either there are a number of neigh-
borhoods in which the capacity of bakeries
or outlets is insufficient for peak demand or
consumers value freshness ard loaf quality

enough to want to be at the shop when the
bread arrives.

Obtaining the ration quota takes approx-
imately one hour. This commitment of time,
however, results in purchases that have a
higher value on the open market so that the
average family obtains an implicit transfer
of nearly LF 4 embodied in the monthly
ration. As LE 4 per hour is an astronomical
wage rate in Egypt, it is unlikely that many
families did without their rations because
waiting times were long.

Waitir.g at the cooperative is a different
issue. First, in urban areas (where more in-
formation was available) waiting times at
cooperatives were somewhat higher on the
average thar. at ration shups. Moreover, the
waiting did not guarantee a fixed bundle
and may have had to be done several times
each month. Finally, given the higher, al-
though subsidized, prices in cooperatives,
the cash value earned per unit of time may
have been small. For an average waiting time
of over 2.5 hours, consumers obtained an
implicit transfer of less than LE 1. This gave
an implicit wage of LE 0.4 an hour. The aver-
age wage for the individuals who reported
that they did the shopping was LE 0.51, rang-
ing from LE 0.36 for the poorest quartile to
LE 0.71 for the highest expenditure quartile,

This wage was calculated by dividing the
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Table 40— Average waiting time for se-
lected commudities at urban

cooreratives

Public Workplace

Commodity Cooperative Cooperative
{minutes)

Sugar 54 37
Oil S0 31
Rice 93 55
Frozen beef 105 48
Frozen chicken 46 23
Frozen fish 56 29

Source: Data from the household survey made by the
International Food Policy Rese.arch Institute:
and the Institute of National Planning, Cairo,
1981,82.

weekly reporter income for an individual's
secondary occupation by the hours worked
each weck, unless less than 5 hours were
worked in that endeavor each week, in
which case the basic occupation was used.
This defines the secondary employment as
the marginal use of time, although, as re-
ported in the survay, the seconrdary job fre-
quently had a higher implicit wage. Egyptians
are notorious moonlighters, frequently work-
ing in a secure and moderately prestigious
governmernt or public sector post in the
morning and working at a higher paying
private job in the evening. A government
clerk who also drives a taxi will give the civil
service post as the primary employment,
although the wage rate is probably higher
behind the wheel.

In apparently two-thirds of the house-
holds inrural 7~ »as and 58 percent in urban,
the person wi.. obtains the ration or the
commodities frorm the cooperative decides
the food budget.5? Nearly 40 percent o: the
urban shoppers also had jobs (14 percent
of them were self-employed) and another
12 percent were full-time students. In the
rural areas more than 34 percent were self-
employed and 8 percent were students. The
difference between urhan and rural shoppers

reflects the number of self-employed farmers
who also take responsibility for shopping.
Move than haif of the shoppers in both
urban and rural areas were male.

This prohability variable used in applying
equation (26) to the demand anaiysis was
constructed by summing the total number
of purchases of a specific commodity in a
census tract and dividing that by the sum of
visits to the cooperative for that commodity
reported by respondents. The values of the
variable, then, are for a census tract rather
than for an individual. There is, however, a
conceptual difiiculty with the probability
variable that the waiting tirne variable dces
not have. Suppose the resident: 2f a district
helieve that the probability of finding rice at
the cooperative is low. They would make few
visits, if any. Accordingly, if fewer than three
visits were reported for the entire tract, re-
gardless of the outcome, the probability for
the tract was set to 0.2. This, then, assumes
that if only one or two visits were made in a
census tract and one or hoth were successful,
the successes would reflect special circum-
stances. The probability 0.2 is an arbitrary
floor, but it is unlikely that the results would
he sensitive to small changes.

Table 41 presents information on the
average size of purchases from the coopera-
tive and the number of purchases in a
month for those consumers who obtained a
given commodity. Repeated visits indicate
that limits were set on the size of each
purchase, although cash constraints could
have produced a similar pattern. For example,
the number of families who frequently pur-
chaserl chicken and the numbers who made
large purchases suggests that monthly quotas
for these commodities were not enforced
uniformly. Indeed, the pattern for chicken
was very similar to that for fish, although the
latter was available without quotas. Although
the percentage of large purchases of frozen
beef were smaller than for chicken, a large
share of the consumers made more than one
visit. This may indicate that the size of pur-
chases was limited but the number of them
was not. Of the staple commoditias, only
sugar was purchased frequently. Again this

%? The second round of the survey allowed a cross-check of :he responses to the question, “Who does the food budget””
In only 272 of the 453 cases was the response by the f:male head of household the same as that of the male * -
another 64 cases, the woman responded that the decision was joint, w}ile the man named an individual, and . - /
cases the woman named an individual while the man responded that the budget was joinuy determined. In 88 cases

the responses came from different individuals.
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Table 41 —Frequency and size of purchase from urban cooperatives

Frozen Frozen Frozen
Consumer Groups Sugar Ol Rice Beans Lentils Meat Chicken Fish
(percent)

Share of consumers making

1 purchase in a month 46 65 75 79 58 48 63
Share of consumers making

2 purchases in a month 35 38 17 17 23 29 27
Share of consumers making more

than 2 purchases in a month 19 7 8 4 20 23 10
Share of consumers obtaining moe

than 2 kilograms per purchase -+ 12 13* 18 18 29 58 60
Share of consumers obtaining more

than 3 kilograms per purchase 18 5 12* 7 5 7 30 30

Source: Data from the household survey made by th ¢ International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

* The figures for rice are for purchases greater than 5.0 and 7.5 kilograms per purchase.

could indicate that the average size of a pur-
chase was limited, although a moderate
number of consumers made purchases greater
than the 2 kilogram limit suggested by the
cooperative management.’8 While pur-
chases of oil, beans, and lentils could be
expected to be small and infrequent given
the modest demand for them, it is somewhat
surprising that few families made large or
frequent purchases of rice. Whereas there

are 1nore shortages of rice in the regions of
the Delta where large amounts of it are
consumed, the limited supply of rice may
have limited the number of purchases and
the average size of a purchase This would
have raised the time spent purchasing a unit
of rice and, in accord with the mode., would
have increased the numkber of oper. market
purchases. The results of the tes. of that
model are given in the next chapter.

8 Alderman, von Braun, and Sakr, Egypt's Food Subsidy and Rationing System.
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EFFECTS OF MARKETING OBSTACLES

ON CONSUMER BEHAVIOR

Consumers have a choice of standing in
queues to buy rationed goods or paying
higher prices on the open market. They can
be expected to adjust their consumption
patterns to maximize total household wel-
fare by trading off cash for convenience.
This should affect both demand at coopera-
tives and distribution.

A family must allocate iis time over an
array of production and consumption activi-
ties in a manner analogous to the process of
allocating cash. If consumers have the choice
of obtaining a commodity at a low cash price
but with high time costs, stemming from
both long lines and high search costs, or of
paying a higher cash price with greater con-
venience, consumer behavior should reveal
the relative values of time and goods to the
families in the sample.

In keeping with the analogy between
allocations of time and cash, a series of
demand equations was estimated using
measures of time costs as independent
variables along with monetary prices, income,
and household characteristics. The method
used parallels that used to measure income
and price response, and 1s discussed in more
detail in Chapter 8.

Although a similar methodology was used
throughout the sample, the role of time allo-
cation is examined in greater detail for
urban areas. This is because the choice
between open maiket purchases and co-
operative purchases is more apparent in the
cities. The prohability that six staple com-
modities—sugar, oil, tea, rice, beans, and
lentils—and frozen meat, chicken, and fish
as well, would be available was estimated by
adding up the number of purchases in a
census tract and dividing that total by the
number of recorded attempts to make a pur-
chase. In addition, the expected waiting
times were recorded for six of these com-
modities; tea, beans, and lentils were ex-
cluded. The waiting time for bread was also
recorded. When waiting time was recorded,
the total time of purchasing was estimated
with waiting time as one regressor and the
time spent going to the cooperative divided
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by the probability of finding the goods as
another. Only the searching time was used
for other commodities. These equations are
reported in the tables of Appendix 3. The
waiting time elasticities from the estimates
are presented in Table 42.

First and foremost among the general
conclusions that can be drawn from the
estimates is that time matters. There are
eight possible coefficients for waiting time
in the estimates for entry equations. Seven
of these are significant #nd regative and the
other (fino bread) is negative for the lowest
income group. Similarly, there are eight
estimates for search time. These include
beans and lenvils, for which there is no
information or waiting time, and exclude
breads. Of these eight, seven are negative
and significant while the estimate for oil is
negative but not significant. In addition,
four of the eight cross-time parameters for
entry into the open market are significant
and positive; a fifth is positive and significant
at about the 0.15 level (two-tailed test).

Of course, it is not really surprising that
time matters. The more interesting ques-
tions are how does i matter and how much.
The results report- d in Appendix 3 indicate
that, for all six co- .perative commodities for
which there are 0., .2rvations of both search
and waiting times, :he coefficient of search
time is less than that of waiting. This is logical.
The price of waiting in line is, at the mar-
gin, a real individual cost, either of the
individual's own time or of the compensation
paid to another. Search time, however, is
calculated from the families’ average trave!
time to the cooperative and the probability
of the good being available at any given visit
inthe district. It is quite likely, however, that
the consumer obtains information about the
availability of a good at a lower cost than the
calculated term measures. For example, sup-
pose that the individual has to go only
halfway to the cooperative to obtain infor-
mation from a neighbor. The variable search
cost would then equal twice the real search
cost and the estimated derivative would be



Table 42—Time elasticities for commodities sold at cooperatives and on the open
market in urban areas

Other Expenditure Quartiles
Weighted Entry  Weighted Response

I1st Expenditure Quartile
Weighted Entry  Weighted Resporse

Elasticity Elasticity Elasticity Elasticity
Cooper- Open Cooper- Cooper- Open Cooper-
Commodity atives  Market atives Total atives  Market atives Total
Sugar -0.106 0.081 0000 -0.025 -0.0%0 0.076 0.000 -0.014
0i) -0.127 0.000 0000 -0.127 -0.105 0.043 0.000 -0062
Rice -0.185 0.124 0021 -0.040 -0.094 0.087 0.015 0.008
Frozen meat -0.332 0000 -0.332 -0.579 0.000 -0.579
Frozen chicken ~1.235 o 0000 -1.235 -0.752 e 0.000 -0.752
Frozen fish -1.068 0000 -1.068 -0.624 0000 -0624
Balady bread -0.047 0.065 0.018 -0.047 0.065 0.018
Fino bread -0.358 021 ~-0.146 e 0.053 0111 0.164
Cross-time elasticities
Fresh meat with
frozen meat S 0.000 0.000 e 0.000 e 0.000
Fresh chicken with
frozen chicken e 0.637 0.637 e 0.214 0.000 0.214
Fresh fish with
frozen fish o 0.063 0.063 e 0.000 e 0.000
Balady flour wvih bread . 0.220 0.220 . 0.000 e 0.000
Fino flour wi., bread -0.290 ~0.290 . 0.000 .. 0.000

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Note:  Expenditure quartiles were determined by ranking urban households according to total reported expenditures
per capita. The 1st quartile had the smallest expenditures; the 4th the largest.

half the real derivative, although the sign and
significance would be unaffected.

The estimated coefficients of the regres-
sions are not actually the coefficients of
time costs, but of time. They are, then, the
product of the coefficient of time and the
cost of time per visit, for one estimates
Q= (B » w)(TIME) = C(TIME) where w is the
opportunity cost of time and f3 is the elasticity
of waiting time. Ideally, the model would be
used to calculate w. The pasameter w is,
however, not identified directly. Under the
original assumption of the direct analogy of
time and cash prices, @ Q/0 P =0 Q/(w x TIME)
and, in principle, one could use the ratio of
the derivatives to estimate w. Unfortunately,
the price parameters proved difficult to
obtain by income group. Nevertheless, the
estimates will he used below to investigate
the size of w, but before risking that it is
worthwhile to look at other features. Note
that although w is not identified, the elas-
ticities in Table 42 are unaffected, as w can-
cels out in the calculation. The elasticities
of net waiting time are plausible. They are
small but negative for sugar, oil, and rice,
and are much larger for chicken, fish, and
meat. Their sizes are close to the expected
sizes of the price elasticities for the frozen

commodities and oil but they may be a trifle
low fur rice and sugar. The search elasticity
for beans is —0.14 and for lentils, ~0.10.
Closer inspection reveals another ‘m-
portant pattern. ‘here was little response to
time observed in the conditional demand
equations (equation [24]). Most of the effect
of time was from entry into either a coopera-
tive or the open market. The effect oi time
that depended upon entry can be used to
help determine whether the cost of time was
per visit or per unit and also to give some
information on hoarding. Looking first at
bread, for which there were no limits on
quantities purchased, the longer waiting
times were associated with larger purchases
once a consumer entered the queue (see the
coefficient of LWAIT,,q Appendix 3,
Table 45). The net effect for balady bread
was virtually negligible, as the entry and
conditionai response effects cancelled each
other. The net effect for fino bread was nega-
tive for the poor, but positive for the rest of
the population, implying, on face value, that
consumers were overcompensated or hoard-
ing. As fino bread stcres better than balady
bread, this may be an indication that pur-
chases of this bread replaced purchases of
balady bread. If so, it would be a type of
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cross-time effect that is somewhat masked
because the variable for bread waiting time
is not distinguished by type of bread.

As indicated in Table 41, more than half
the consumers of sugar at the cooperative
made repeated purchases. One would expect,
then, that the waiting costs for sugar con-
sumers were marginal. The conditional re-
sponse equation produced negative coeffi-
cients for both search and waiting time but
these are statistically insignificant and remai.
so if either are introduced singly. The coef-
ficient of time for rice in the conditional
equation is positive; consumers apparently
compensate for waiting time but the poor
could not do this completely. The other
coefficients for search time or waiting time
in the cooperative response equations are
negative, but insignificant. The time variable
in the conditional response equation has
less variance than it <loes in the correspond-
ing full-sample entry eyuation. It is possible
that the limited variance of this term renders
the estimates insignificant when in fact
there was a response to time conditional
upon entry. The alternative hypothesis is
that waiting was an entry cost but not a
variable cost.

The model included covariar.ze terms in
order to test whether the poor were more
liely to stand in line to obtain the limited
supply of subsidized staples and frozen
produce. The coefficients of the product of
the terms for waiting time and class test
whether the poor respond more readily to
time than the others. If so, the interaction
term would have a sign opposite to that of
the general population, but it would probably
be smaller. The estimates prnvide no statis-
tical evidence that the poor were ardent
queuers. There is some evidence that they
were actually less likely to queue. They were
statistically more responsive to waiting time
forrice, fish, and lentils although the evidence
for lentils comes from search costs and not
waiting time. Furthermore, the poor were
discouraged from buying fino bread when
waiting time was longer while the general
population was indifferent. Similarly, the
cross-time response of the poor for balady
flour was positive, as expected, while the
general population was unresponsive.

It is unlikely that there would not be a
difference between the responsiveness of
consumers for other commodities because
the variance in the parameters was insuffi-
cient. The overall time response param-
eters are generally estimated with precision

92

(p < 0.001). It is difficult to imagine that there
was a real difference in the responsiveness
of the pnor that eluded estimation.

A principal finding here, then, is really
negative. It can be said with some confidence
that waiting times did not target scarce
subsidized goods on the poor. The implica-
tions for policy hold, even if it is difficult to
measure opportunity costs or expected wages
directly.

If time costs are analogous to market
prices then the parallel between Q=a + 3,P
andQ=a+ f3,wT=a+cT can beused. Under
this relationship f, should equal 8, and

C,r‘oor /Cother = (Wpoor /Wolher )

x (ﬂlpoor/ﬂlother)' (27)

The ratio of the average wages of poor shop-
pers to the average for the rest of the shoppers
was 0.64. When the time response of the poor
was not different from that of the general
population, the assumption that wage rates
indicated the opportunity cost of time would
imply that the ratio of the price response
was 1.56. If the poor proved more responsive
to time, the implied ratio of ime parameter
would be larger. For example, the estimated
time response for rice and frozen fish im-
plies ratios of price response parameters of
2 and 2.4 respectively.

The price elasticities reported for a num-
ber of commodities in this study—for ex-
ample, meat, chicken, and fish—tend to be
larger for the poor. This was noted in a
number of other studies. But the relationship
in equation (27) does not deal with elasticities
but derivatives. For normal goods, the ratio
of the poor's marginal response to price to
the marginal response of the general pop-
ulation would be smaller than the elasticities.
For example, while the ratios of price elas-
ticities for meat and chicken in urban areas
were 3.5 and 34, the ratios of marginal re-
sponses wereonly 1.16and 1.55. Forrice, the
latter ratio was less than 1. For other com-
modities, the absence of data on ttie responses
to price do n~i &ilrw one to establish the
priceresponse yati. or to fix the opportunity
cost values. Given i information on re-
sponses to time, however, it is likely that the
ratio of opportunity costs of the poor to the
opportunity costs of the general population
was somewhat higher than the ratio of
wages. That is, the ratio of time costs are
likely to be somewhat higher than 0.64,
though not 1iecessarily as high as 1.
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Since, however, the parameters of time
response above come from entry equations,
it is worthwhile to reformulate the inquiry in
terms of a two-part tariff. As noted in Chap-
ter 9, waiting times can be considered as a
payment to enter the market, but the marginal
costs of entry are purely in terms of cash. It
was also noted that, to allow applicationof a
two-part price, the model must include a
mechanism so that it is not possible for a
single individual to procure the entire stock
for resale. This can be done hy simply as-
suming either that the transaction costs of
reselling the stock are prohibitive (or become
so as volume increases) or that purchases
are limited, but only to amounts less than
what most households would demanc.

In such a model, a consumer participates
if and only if the desired purchase times the
difference in the cash price of the two mar-
kets exceeds the waiting cost:

Q (P, - Py) > wx TIML,  (28)

where TIME is the time spent waiting to pur-
chase a commodity. Furthermore, for the mar-
ginal entrant, equation (28) is an equality.>9
Note that the gain here comes from the dif-
ference in the two prices and not consumer
surplus as it is generally defined.

From the conditional response equations
it is possible to calculate how much a con-
sumer can be expected to purchase if he or
she enters the market. Therefore, Q expected
family purchases, can be estimated.

Suppose that equation (28) can be repre-
sented as an equality. The consumer either
gains from being in a queue or finds that ihe
loss is slight. Implicitly, ther, each coopera-
tive or queue indicates the break-even point
for the consumer, with each showing up at
exactly the time before opening that allows
the market to clear (see Chapter 9). Markets
are sufficiently separated that the travel
time to alternative markets exceeds the gain
and, therefore, waiting times dn not equili-
brate between markets. In this situation,

w = Q(P,; - P.)/TIME. (29)

One more simplifying assumption was risked,
that the poor shop in different markets or
wait in different queues than the rest of the
population (this could come about if the
poor live in different areas). The estimated
Q(P, - P.) for sugar was then regressed
against waiting times multiplied by a dummy
for either the poor or the nonpoor popula-
tion. The regression was then

Surplus = 29.4WAIT x CLASS 1
(12.39)

+ 38.3WAIT x NONPOOR;
(25.83) {30)

R? = 0.46.

A similar estimate with rice gave

Surplus = 18.7 WAIT x CLASS |
(10.14)

+25.5 WAIT x NONPOOR;
(23.68) (31)

R? = 0.40;

where CLASS | has a value of 1 when the
household is in the poorest quartile and 0
otherwise, and NONPOOR has a value of |
when the household is in the other 3 quartiles
and O otherwise. Prices and wages were in
piasters.

The experiment is subject to a number of
caveats, readily apparent from the assump-
tions listed above. It fails to account for
joint purchases, which would increase the
gain from waiting, and it assumes away the
possibility that the household bundle could
be obtained in more than one visit. Nor does
it account for the fxct that the estimated
gain is enidogenous and, within limits,
could be increased by a consumer merely by
purchasing for storage. The model also does
not correct for the utility or disutility of the
actual act of shopping®” Despite all those
caveats, the wait predicted for market clear-
ance is close to the ime costs estimated
from observed wages. Furthermore, the ratio
of the time costs of the poor and the overall

%9 For a review, see Harold Alderman, "Impa.t of Income and Food ©"._ce Changes on Food Acquisition by Low-Income
Households: A Review of the Evidence,” report prepared for U.S. Agency for International Development, Office of

Nutrition, Washingten, D.C., July 1984.

% James Tobin uses a variant of equation (29) to define the costs of 4 ration currency. 1, = (?y, ~ Po)/Py where P, is
the black market price, P, is the official price, and P, is the price in ration points (A Survey of the Theory of Ration-

ing,” Econometrica 20 [October 1952]: 521-553).
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population was 0.77 in one estimate and
0.73 in the other, which is more or less what
was expecter 6! These res 1ilts seem all the
more plausible as the omis iion of joint pur-
chases depresses the gaia and, therefore,
the implied clearing wag :. The correlation
of purchases is not knowr., although evidence
indicates that it is far from perfect. For ex-
ample, the majority of purchasers of open
market rice had patronized the cooperative
for one of the six staples in the preceding
month. That is, rice was not purchased at the
same time that other goods from the co-
operative were.

These results of equations (30) and (31)
are close to the wage rates, which lends
support both to the view that wage rates
were close to opportunity costs and to the
view that queuing times served to bring
supply and demand into balance, a function
normally attributed to prices. As the mea-
surement of the wage rates and theresponse
to time were performed simultaneously, the
model is underidentified and, hence, the
data can support both views, but cannot
prove either. In addition, this evidence, and
the absence of regularly observed time re-
sponses in the conditioned response equa-
tions, supports the view that time costs are
the tirst of a two-part tariff, which is modified
insome unspecified manner by upper limits
on purchases or by prohibitive transaction
costs for resale.

One more issue about waiting time needs
to *.¢ addressed. A variable for servants was
inc.uded in the entry equations in an inter-
action term with waiting time. This term is
not confined to servants but took a value of
1 if the family sent an individual other than
a household member to do the shopping.
Frequently, the individuals were not paid
directly for this service, although it is likely
that some reciprocal obligation was incurred
when the family asked a neighbor to assist.
If the payment was a flat fee, because the
servant was paid per day or per trip, the
length of the wait would be iiselevant and
the interaction term in the cooperative entry
equations would be positive. Such was the
case only for rice. Many of the people using

servants were elderly or invalids (13 percent
were from the poorest quartile and 23 from
the next quartile), which suggests that the
family or individual sometimes exliibits a
reluctance to ask services from a neighbor
having a similar reluctance to queue.

Time Allocation in Bread Baking

As indicated in Chapter 3, virtually all
rural households and a quarter of urban
households baked bread. Table 39 indicates
that there were substantial differences in
the time allocated to baking. Rural families,
particularly the poor, spent more hours
baking than families in the cities did. There
was little difference in the rumber of in-
dividuals involved each time bread is baked
{mearns of 2.3 for rural families and 2.4 for
urban families), and urban families actu-
ally spent more time per session (5.6 to 4.8
hours). Rural families, however, baked more
frequently. More than half (54.6 percent) of
the rural families reported baking at least
once a week, while only 30.6 percent of the
urban families who baked did it that often.

Baking bread, then, took up large amounts
of the families' time and it was relatively
expensive as it uses an appreciable amount
of fuel. If bread was baked from cereals (or
flour} purchased on the open market, the
cost of flour was usually close to or exceeded
the flour equivalent price in the subsidized
bread. If subsidized flour were used as an
input, bread might be produced at a some-
what lower cost 62

The extra costs of home baking were
probably incurred for two reasons. First, as
anthropological studies and interviews in-
dicate, families prefer homemade bread.3
Homemade oread keeps longer because its
moisture content is lower and it is considered
cleaner. Second, bread was not available in
all villages and some urban neighborhoods.
More home baking was done in areas where
respondents said local availability is insuf-
ficieat. In urban areas, 35 percent of the
families baked in neighborhoods where not
enough bread was available, compared to 22
percent elsewhere in the cities. The cor-

®! For a discussion, see Robert A. Pollack and Michael L. Wachter, “The Relevance of the Household Production
Function and Its Implications for the Allocation of Time,” Journal of Political Economy 83 (April 1975): 255-277.

%2 The balady loaf of 169 grams and 39 percent moisture contains a flour equivalent of 103.1 grams sold at I piaster.
This js equal to a flour equivaient price of 9.7 piasters per kilogram. The mean value of flour prices 5 9.4 piasters per
kilogram on the open market. Balady flour at the flour shop is sold at 6.5 piasters per kilogram.

6 See de Treville, “Food Processing and Distribution Systems.”
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responding figures for rural areas were 99
percent and 92 percent.

As bread is almost universally baked by
women, the time spent baking should also
be determined by the number of women in a
household and their opportunity cost. Baking
should be positively related to the availability
of labor and flour and to income, and
negatively related to the price of cereal or
flour and to the availability of commercial
bread. Regressions were run to test some of
these assumptions. These regressions are, 10
a degree, counierparts to the demand re-
gressions on the choice of flour and bread.

The dependent variable of the model is
the time households spend baking bread. As
long as the technology and working intensity
of this process are fairly uniform, this variable
may also be used as a proxy for the quantity
produced. The total time in a month spent
baking by a household (BT) is defined as the
product of the number of persons haking (P),
time per session (hours, T}, and the usual
frequency of baking (every . . . day, F), thus
BT = P x T x (30/F).

Since virtually all of the rural population
bakes, it was possible to run the regressions
using ordinary least squares. For the urban
sample, a two-step probit-OLS method, similar
to the demand estimates, was used.

The results are shown in Appendix 3,
Table 53. They support the hypothesis that
the availability of female labor was a major
determinant of baking at home. An additional
female lahorer increased hread baking 15
percent in rural households and 23 percent
in urban ones. The variable for children
indicated that families with a higher pro-
portion of children spent less time haking,
particularly in the rural areas. This probably
reflects the time required for child care and
the smaller demand for bread. Also, as
assumed, the presence of a bakery reduced
home baking appreciably while temporary
shortages increased baking. In rural areas
the existence of a bakery in the village re-
duced baking 52.3 percent, while shortages
of bread increased baking 20.7 percent.

The view that home baked bread was
considered to be a superior food commodity
in rural areas is confirmed by the positive
income elasticity of the time spent baking.
In the urban zreas, however, baking time
was ncgatively c¢ .related with income. The
availability of subsidized flour increased
home baking siguificantly in both urban
and rural areas. The importance of the avail-
ability of female labor to a household and

the influence of the availability of subsidized
bread and flour makas it clear that the decision
to bake is influenced by economic concerns.

Evidence of the Effect of Institutions
on Consumer Behavicr

The demand equations were estimated
from excess demand over ration quantitics
(basic and extra). it could be expected that
the probability of entry would decrease with
the availability of rations and the amount
purchased in either the open market or the
cooperative would decrease one unit for
every unit of ration. The entry equations
were consistent with such expectations; 7 of
the 12 coefficients for RATION in the urban
sample were negative and significant at the
5 percent level while none were positive. In
the rural sample, the coefficient for ration
was negative and significant in five of the
six open market entry equations.

A test was made for the hypothesis that
the coefficient of the rationed quantity was
not different from - 1; that is, that consumers'
behavior was consistent with the hypothesis
that rations were perfect substitutes for
nonrationed commodities. The hypothesis
had to be rejected. In the response equa-
tions, the coefficient for four of the six
commodities in urban open markets was
different from —1, while the hypothesis was
rejected for all of the commodities in co-
operatives. Similarly, the hypothesis was
accepted only for rice in the rural sample.
The coefficient of ration quantity was dif-
ferent from -1 for each of the other com-
maodities. Indeed, for beans and lentils it was
apparently significantly greater than 0. Note
that this test was p.erformed only for those
consumers who purchased in either the
open market or the cooperative and excluded
those consumers for whom the rations may
have been marginal.

Consumers generally perceived meat as
a different commodity when it was fresh
than when it was frozen. Consequently,
there is less reason to expect tnat a similar
test of the substitution of frozen and fresh
commodities will give a coefficient of -1,
Nevertheless, as the absence of variance in
the price of frozen meat precluded a more
conventional test for substitution elasticities
within a Slutsky matrix, the quantity of
frozen meat purchases was included as a
regressor in the equations for fresh meat. In
the three urban cases the coefficient was
significantly less than zero but also different
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from -1, implying that substitution was
moderate but not perfect.

Another way to look at the effect of ra-
tion transfers is to look at the differences
in marginal propensities by including an
interaction term, LTX x TRANSFER (transfer
income). In this case, LTX used all expen-
ditures, including transfer income at its
nominal value. it tested whether individuals
with transfer incomes increased their food
expenditures in a functional relationship
with the transfer income (H,:0 food expen-
diture2/dNTX0 TRANSFER = 0). The coef-
ficient of LTX x TRANSFER was positive
but insignificant (8 = 1.27 x 10~ 5,t- 1.27).
Finally, the model was run with a dummy
variable term for individuals without ration
cards x LTX. This model is below.

LFX=-7.44 + 2.86 - 0.12LTX2 - 0.02NTX
(11.32) (8.55) (3.09)

+ 0.13NUM + 0.02CITYGRT
(2.66) (0.96)

— 0.00BNORAT x LTX;
(1.79) (32)

R?=0.74;

where LFX is the log of the food expenditures
of a household.

This model was run with expenditures in
piasters; the average expenditure elasticity
for an urban family with 5.4 members and
spending LE 30 per capita was 0.82. While
the expenditure elasticities of individuals
with no ration card was different, this differ-
ence was small and only marginally sig-
nificant. With expenditures of LE 30, the
difference was only 0.06. It is difficult to say
whether the difference was endogenous
(having a ration card changed spending
behavior) or exogenous (the spending be-
havior of families without cards was never
the same as their neighbors'). In any case,
the difference was too small to imply much
for policy.

In addition to the primary conclusion
that families responded to waiting time as
they weild have to a two-part tariff, the
study points to a secondary conclusion, that
consumers treated rationed goods some-
what differently then perfect substitutes
and implicit income transfers would imply.

Were consumers able to purchase ac-
cording to their preferences and time and
budget constraints, demand could probably
be explained as a function of household
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characteristics, income, price, and waiting
time. If, however, institutional arrangements
prevent a consumer from obtaining his or
her family’s choice of commodities, then the
characteristics of the outlets should be
significant in explaining what the family
purchases. The analysis presents evidence
that the characteristics of the outlets are
significant. For example, a member in a
workplace cooperative in the cities was
more likely to purchase sugar, rice, and
lentils from a cooperative than other con-
sumers and less likely to purchase sugar, oil,
and rice in the open market. The correspond-
ing coefficient for membership in a work-
place cooperative was less than zero at the
10 percent level for the open market pur-
chase of lentils. The size of the coefficients
was particularly high. For example, the esti-
mated probability that a member of a work-
place cooperative would purchase sugar
at the cooperative was 0.37 higher than that
he or she would purchase it outside. The
probability was 0.6 for rice and 0.3 for meat.
The pattern was also seen in the equations
for the purchase of chicken and fish. This
may mean either that there was a greater
probability of finding the goods in the
workplace cooperative or that the inclinations
to spend time in lines while at the work-
place differed in ways that were not captured
in the other coefficients of the estimates.
It is worth noting that the positive and
significant income elasticities for frozen
meat and chicken in the response equations
indicate that the stated means of distribution
by quotas was not binding. Were frozen
meat distributed per family per month, the
coefficient for income would be 0. There is,
however, no evidence that purchases of
these commodities, conditional on market
entry, followed a pattern different from
unconstrained free market behavior.
Bread purchases were influenced by the
availability of outlets. For example, in urban
areas, the probability of purchasing balady
bread was positively associated with the
availability of balady bread, while the fam-
ilies who purchased the bread, even though
it was available locally (31 percent of the
total purchases), did not have a different
purchase pattern from the rest of the sample.
When bread was not sold in the neighbor-
hood the probability of purchasing flour
was also statistica ly higher. The opposite
pattern was observed with flour availability.
For example, 35 percent of the consumers of
flour did not find it available in the neigh-



borhood, yet the purchasing pattern of this
group, conditional upnn entry, was not
statistically different.

Such patterns are more pronounced for
rural areas. The coefficient of bread avail-
ability was highly significant and positive
with bread purchases and, as expected,
strongly negative with flour purchases. Also,
as in the urban sample, the availability of
bread had no influence on bread purchases
conditional on entry. The availability of
flour in a village was negatively associated
with the purchase of open market flour, but
positively associated with the probability of
purchasing balady flour. An additional vari-
able, for limits on the size or aveailability of
purchases at the public outlet, had the
expected negative sign for the probability of
purchasing balady and fino flours and posi-
tive for the profitability of purchasing open
market flour. The institutional variables also
affected the conditional purchases in rural
areas. When there was a flour shop in the
village the monthly purchases of balady
were smaller. The net coefficient of the two
equations, however, remains positive. This
implies that when there is no flour shop
locally, consumers purchase balady flour

less often but in larger quantities per visit,
and their total purchases are less than if
there is a shop. The corresponding coeffi-
cients for open market flour were of the
opposite sign. Looking at the coefficients
for the two flours combined, overall pur-
chases were more frequent if a local shop
were available, but, conditional upon entry,
the average size of purchase was not affected.
Somewhat offsetting this were local limits or
shortages that did reduce purchases of
balady flour, conditional upon entry, and
total flour purchases as well. This was ob-
served even after the differences in the
prices of flour fro:a the two sources were
controlled. From a policy standpoint, this
implies that a measurable amnount of the
growth in flour consumption in recent years
can be attributed to the increased availability
of government outlets, which reduces the
effective prices of flour faced by consumers.

This process is likely approaching sat-
uration and, therefore, the rate of growth in
flour consumption will probably slow, al-
though given the parameters from equations
{14) and (16), continued income growth,
falling real prices, and no other restrictions,
this growth will still be positive.
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RESEARCH CONCLUSIONS AND POLICY IMPLICATIONS

IFPRI took a broad approach to its study
of the Egyptian food subsidy system. The
need to evaluate the implications of the
system .7 foreign trade and the economy as
awhole, the effects of subsidies for agricul-
ture, and the effects of the systemon income
distribution and nutrition in order to cover
the costs and benefits of the policy compre-
hensively were evident at the outset of the
research.84 Although a rigorous cost-benefit
analysis was not attempted, the research
focused on the fiscal and economic costs
and the distributional and nutritional benefits
of the subsidies. The basic conclusions re-
garding the effects on distribution are sum-
marized below.

The survey revealed that most house-
holds {93 percent) had ration cards and that
the four rationed commodities—sugar, oil,
tea, rice—were obtained regularly (by 95
percent of the households). Households
purchase additional quantities of these com-
modities on the open market. For instance,
about 80 percent of the households buy
sugar from other sources to supplement the
rationed quantities. Thus the ration system
mainly transfers income. Analysis shows
that income transfers through the ration
system have a clearly progressive effect on
income distribution, but favor the urban
population and the population in the Nile
Delta.

Equity

The availability of subsidized bread from
licensed bakeries and fixed-price flour—
the two most important commodities in the
system-—differs throughout the country.
Bread is usually available in the cities, and
flour is available in most rural regions. As
quotas are placed on bread or flour purchases
only occasionally and as the income elas-
ticities for some types of bread and flour are

positive, the income transfers incorporated
in these commodities increase as income
does. Households in Upper Egypt and in
urban areas in general benefit from this part
of the system more than other households
do. It should be noted, however, that rural
households benefit significantly as con-
sumers from depressed grain prices on the
open market. These prices are low, in part,
because of impor: ,ubsidies (wheat, maize)
and export taxes (rice). Together with the
gains of rural households (farm producers)
from livestock protecticn, the overall effect
of subsidies and food price policy on distri-
butior: helps to equalize incomes and is biased
against the urhban population.

While subsidies provide a large part of
the real income of the poor, this comes mainly
through the subsidy on balady flour and
bread and the ration system. Subsidies on
goods sold by cooperatives, including frozen
chicken, contribute little to the incomes of
the poor. Similarly, subsidies on yellow
maize and animal feed seldom reach small
farmers and landless producers of meat and
dairy products.

Food subsidies contribute to inflation to
the extent that they increase the fisca' ‘eficit.
Because the prices for those food coi..modi-
ties that the poor spend a large share of their
budget on are kept nominally stable through
subsidies, a reduction of food subsidies
might reduce inflation but it would shift
more of the burden of inflation on the poor.

Tle systeri of subsidies and consumer
prices in total—including both government
outlets and open markets—favors the poorer
groups of the population more than the
upper income groups. But there are com-
ponents of the system that favor the rich.
These include the subsidies of commodities
sold by cooperatives, and the subsidies on
finu flour and fino bread. Therefore, the sub-
sidies transferred through government onutlets
favor the urban population and are slightly
regressive.

# The implications of the system for foreign tra e were the subject of Grant M. Scobie, Food Subsidies in Egypt: Their
Impact on Foreign Exchange and Trade, Resear.n Report 40 (Washington, D.C:: International Food Policy Research
Institu*e, 1983). The effects of the subsidies on agriculture were the subject of von Braun and de Haen, Effects of Food

Price and Subsidy Policies.
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Costs

When the demand for food at a given
price exccerds the supply at that price, either
the price rises or a local disequilibrium
occurs. With many prices tixed in Egypt,
goods are distributed at the margin either by
fixed rations or through a willingness to wait.
Rations entail little allocative inefficiency.
In effect, they serve as an income transfer
from government revenues to virtually ail
consumers. However, lines at cooperatives,
which indicate shortages of certain com-
modities, have resource costs that are not
captured by any segment of the economy;
opportunity costs from waiting are not reve-
nues for anyone. The resource cost of search-
ing and waiting, then, should he subtracted
from the transfer of more than LE 100 million
to individuals through the cooperative system.
The net benefits were probably much smaller
than the income transfer. Similarly, a smaller
resource cost should be subtracted from the
transfer inherent in bread and flour, because
shortages of bakeries and flour outiets re-
duced the average net gain to consumers
from the subsidies on those items. As it can
be shown that willingness to wait did not
increase the proportion of goods going to
the poor, such resource costs do not serve as
a way of targeting commodities.

There is some concern in Egypt that sub-
sidized food is wasted. A careful assessment
of the use of bread and flour for animal
consumption shows that abc ut 6 percent of
wheat supplies appears to be used as live-
stock feed. The costs to the economy from
that are less than the subsidy because this
use of bread and flour has an output effect
as well, but the resources that go into pro-
cessing and distributing those commaodities
are wasted.

Nutrition

Egyptian households acquire more food
than households in most developing coun-
tries do, although malnutrition is moderate
and child mortality remains high. It appears,
then, that policies aimed at increasing pur-

chases of food by households, particularly
purchases of foods by children, are not the
most effective tools for eliminating existing
malnutrition. This is espacially true for poli-
cies aimed at promoting expensive animal
products.

On the other hand, income transfers from
the subsidy system are an appreciable portion
of the real purchasing power of many fam-
ilies. For example, more than half the fam-
ilies in Upper Egypt received transfers from
government-distributed food that made up
more than 10 percent of their expenaitures.
The figure in greater Cairo was nearly 40
percent. As elasticities for calories for the
poorest rural and urban quartiles were 0.40
and 0.30, respectively, the loss of this trans-
ferred income would have reduced daily
calorie consurnption by 100-200 kilocalories
per capita for these families In addition, if
marginal prices for breads, flours, and grain
were changed, consumption, distinct from
income effects, would be reduced. Depend-
ing on the form of the reduction in subsidy
expenditures, then, such policy changes
couid appreciably affect nutrition.

Modifying the System

As the subsidy system is a complex
system that includes several instruments
and strives to achieve diverse goals, there is
no need to consiuer all-or-nothing approaches
to poiicy reformulation. It is surely possible
to improve economic efficiency with little
loss to the welfare of the poor by modifying
only some prices or quotas or both. The data
in this report, along with the estimated
income and price parameters, can be used to
do that.

Many of the costs of the system wiil be
reduced equal to the fiscal savings in the
overall bill no matter which commodities or
marketing system the savings come from.
The benefits, however, will vary considerably
by goods and outlets. A pragmatic approach
to modifying the system that considers such
factors will be designed very differently
from any approach based on a sweeping
view of consumer subsidies as either undif-
ferentiated costs or benefits.
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APPENDIX I: SURVEY DESIGN

A basic guideline for choosing the size
of a sample can be derived from statistical
theory. Assuming that the population is nor-
mal, the necessary sample size, N, can be
determined by the following equation:

N = [f(Z) s/ X%, (33)

where f(Z) is the number of standard devia-
tions that correspond to the confidence
level Z, s is the standard deviation of the
variable in question, X is its mean, and D is
the desired precision of the estimation of
the population mean. For any value of D, the
required N can be calculated to have a prob-
ability of Z that the sample mean will be
within the desired precision of the true
value. This guideline, however, can only he
indicative, for a number of reasons.

First, when a survey contains dozens of
questions, it becomes unwieldy to manipulate
the covariance between items in order to
obtain the desired confidence level for the
questionnaire. Furthermore, at best, only
estimates of s and X are available. More
often, it is precisely hecause certain infor-
mation is unavailable that a survey is un-
dertaken. Hence, frequently cven estimates
of s and X are unavailable. Finally, because
of logistics and management constraints, it
is reasonable to suppose that sampling error
is an increasing function of N. Such a non-
linear relationship goes heyond traditional
sampling theory and requires more informa-
tion than is generally available at the time
the survey is designed.

Using data pulilished from the 1974/75
CAPMAS survey of househiold budgets, it
was possible to get an iadicaticn of the rela-
tive sizes of the urt.an and rural samples and
the relative gain in confidence obtainable
from larger samples. Taking expenditure on
cereals as an indicator variable, the ratio of
the urban and rural samples would need to
be 6:1u for equal confidence. Furthermore,
if one assumes the 19,4 estimates tw be the
true population parameters, 850 interviews
would be sufficient to ohtain an estimate of
the urban mean that would be within
percent of the true value 99.7 percent of the
time. An additional 670 families would be
necessary to obtain this confidence intzrval
for an estimate of the mean within 3 percent
of the “true” value. Expenditures on riaize
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or rice produced similar numbers. By analo-
gous calculations, such a sample size would
be within 2.5 percent of the true mean 95
percent of the time. This degree of confidence
was considered adequate and would, it was
predicted, pick up differences between upper-
and lower-income groups in the share of
their budgets allocated to cereals the size
reported in the CAPMAS study with confi-
dence levels greater than 90 percent. Given
the lower costs of obtaining information in
urban areas and the difficulty in Gbtaining
price variations in a single cross-sectional
survey. it was decided to increase the size of
that round to give a greater degree of con-
fidence than could be expected from the
larger rural sample.

Once the size was determined, it was
necessary to choose the frare. For practical
considerations, some cluster.ng was desired,
al:hough care was taken to maintain a rep-
resentative sample. It was possible to ohtain
a confidence interval for village selection
using a formula similar to that presented
above and standardizing village means and
deviations to account for different sizes.
Unfortunately, the means and standar de-
viations of expenditures for villages are not
available in published forms. Accordingly,
results from the survey pret 2st were used as
arough guide to selecting the number of vil-
lages while maintaining the confidence in-
terval chosen. In actuality, osice clustering
was chosen, the ascumpiinn of independence
for the selection of the first stage was invali-
dated, although the procedure probably still
gave an indication of the relative sizes of the
urban and rural frames desired.

Having chosen tiie number of villages, a
catalog of the villages in Egypt was ordered
according to village size in subsamples for
Upper and Lower Egypt. The first village
selected was chosen from a table of random
numbers. The rest were taken from the list of
villages in equal intervals determined by
dividing the total number of villages by the
number of villages in the sample. Chi square
tests were made to ascertain whether the
distribution of the selection was significantly
different from nationai figures for population
groupings (four size brackets were used)
and for the percentage of villages within
each governorate. For each viliage, between
1 and 4 census tracts—depending on the size
of the village—were selected, each contain-



ing approximately 250 families. A random
selection of families was chosen from the
census listings for these tracts so that each
village had the same percentage of the
sample as it had of the total population of
villages selected. These names were used as
markers in the field work. In order not to
exclude families established since the 1976
census or families in new construction,
supervisors were told to choose the house
immediately to the right of the main door of
the marker family.

The urban selection was based on aran-
dom drawing from four subsamples of urban
census tracts. The subsamples were for

Greater Cairo (44 percent), Alexandria-Port
Said (16 percent), cther Delta urban areas
(26 percent), and Upper Egypt (14 percent).
Each subsample was stratified by a variable
for the average amount of schooling in 1976,
in order to maintain sociceccnomic repre-
sentation. As urbar populations were as-
sumed to be more mobile than their rural
counterparts, instead of marker families, an
enumeration of every fifth tiousehold in
each of the 50 census tracts was used. A
random selection of these names was then
chosen for the survey.

Lists of villages and census tracts can he
obtained from the authors.
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APPENDIX 2:

GLOSSARY OF VARIABLES

AGEHEAD
ANI
BAK

8F
BREADAV
BREAD LIMIT

CHL

CITYGRT

CITYSMAL

CLASS |

CLASSTIME
coTt

CTX
DELTA

DIS

EARNPERS

EMPL

EQEX

EQPOP
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= the age of the head of the household.
= livestock feed (cereals) in kilograms per year.

= a dummy variabic that equals 1 if there is a b~Xery in a village and 0
if there is not.

= the budget share of food.
= the amount of bread available to a household.

= a dummy variable that equals 1 if there is no bakery or if there are
reported shortages of hread and 0 otherwise.

= proportion of children in a household; the nunber of children 5
years or younger divided by the number of family members.

= a dummy variable that equals 1 if a household is in Cairo, Giza, or
Alexandria and 0 otherwise.

= a dummy variable that equals 1 if a household is in a city with fewer
than 100,000 inhabitants and O ctherwise.

= a dummy variable that equals 1 if the household is in the lowest
expenditure quartile and 0 otherwise.

= variable TIME multiplied by variable CLASS 1.

= a dummy variable that is 1 for cotton producers and 0 for other
producers.

= the logarithm of CITYGRT multiplied by LTX.

= a dummy variable that is 1 if the household is in the delta and 0
otherwise.

= the distance to the governorate capital in kilometers. 1t is O for the
urban sample.

= the number of people earning income in a household divided by the
number of people in the household.

= dummy variable for employment groups, classified by the main
occupation of the head of the household.

EMPL1: if self-employed, 1, if not, 0.

EMPL2: if farm worker, 1, if not, 0.

EMPL3: if nonagricultural worker, 1, if not, 0.

EMPL4: if unemployed or outside workforce, 1, if not, 0.

= the equity share of a group based on its share of income (calculated
as expenditures).

the equity share of a group, based on its share in the population.



EXN
EXP

FHOUSLAB
FLAVAIL
FLOUR LIMIT

FLSHOP

HI

Home production

HUM
HUMN

IC

ll.k
IWS

L1

LAB

LAN

LANPC
LFX

LIQ

LIV

LPdependenl

LPrice' Lplea . and
so forth

LTX

= expenditures per capita per month in piasters.

= the amount of female adult laber available to a household.

= the amount of flonr available to a household.

= the expenditures of a group acccrding to survey results, grouped by
the main occupation of the hcads of household.

= a dummy variable thatequals 1 if flour is reported as not always avail-
able, and 0 stherwise.

= a dummy variak!> that equals 1 if there is a flour shop in a village
and 0 if there is not.

= a dummy variable that equals ! if the census trac: is urban and rice

consumption in it is high (25 percent of all census tracts) and 0

otherwise.

and 0 if it is not.

= the input costs of farm household i for input k.

= a dummy variable that equals I if the product is produced at home

= human consumption of cereals in a household per yearin kilograms.

= human consumption of cereals in kilograms per capita per year
(using wheat grain equivalents}.

= expenditure in a household as actually observed (with subsidies).

= per capita expenditure in a household in a hypothetical situation,
without food subsidies or price disiortions.

= adummy variable that equals 1 if the census tract is usban and rice

consumption in it is low (25 percent of all census iracts) and 0

otherwise.

= the amount of male labor available in a farm household. Given in

number of male adult equivalents; child labor is valued at 0.3 male

adult equivalents.

equals 0.

= land per capita in feddan.

= the log of the food expenditures of a household.

- farm size in feddan, if the household cultivates land. If not, LAN

= special liquidity requirements of the household during the obser-

vation periods (the shares of expenditures for weddings, funerals,
and medical treatment, and of debt repzayment in total expenditure).

= the logarithm of the price of the dependent variable.

= the logarithm of the price of the commodity named.

= the logarithm of TXN.

- livestock on the farm in animal units (aggregated on the basis of
starch requirements).
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LTX2 = (LTX).

LTIME gependent = the logarithm of TIME for the dependent variable.

LTIME,,, = the logarithm of TIME for the commodity named.

LSEARCH = the logarithm of SEARCH.

LWAIT, .4 = the logarithm of WAIT for the commodity in the subscript.

Mills inverse = 1/Mills ratio.

Mills ratio = a transformation of the probability of purchasing the coinmodity;
see Chapter 8.

NONPOOR = a dumray variable that is | when the household is in the top three
expendiiure classes and O otherwise.

NORAT = a dummy variable that is 1 if a household has no ration card and 0
otherwise.

NTX = the variable NUM multiplied by LTX.

NUM = the number of household members.

OWN,,, = total grain available from a household’s own production in kilograms
per year.

OWN,, = total number of eggs available from a household's own production
per month.

PCE = t.ie open market price of cereals.

Py = the price of good j at a cooperative.

PCM = the ratio of the ceveal price to the milk price.

PDF}, = the international farm-gate price of commodity s at location 1 and
price r.

PDC}, = the domestic consumer price of commaodity s at location 1 and price
tier 1.

Pyependent = the price per kilogram of the dependent variable.

P+ Prear and s0 forth = the price per kilogram of the commodity named, except where noted
atherwise.

PH! = the highest price observed during the preceding year for basic cereals
{j) and household i.

Pl{ = the price instability coefficient observed Juring the preceding year
for basic cereals {j) and household i.

PIC} = the equivaient international consumer price of commodity s at lo-
cation 1.

PIF} = the domestic farm producer price of commodity s at location 1.

PL} = the lowest price observed during the p:eceding year for basic: cereals

(i) and household i.
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POP = the population of a group, according to survey results, grouped by
the main occupation of the heads of household.

Py = the open market price of good j in piasters per kilogram.

Pr, = adummy variable thatis 1 if household i shops at a cooperative and 0
otherwise.

PRD = the production of cereals in kilograms per year (all cereals and cereal
products are given in wheat grain equivalents).

P, = the ration price of goud j.

Pr,, = a dummy variable that is 1 if household i buys on the open market
and 0 otherwise.

PRQ = the quantity of rice sold to the government (compulsory deliveries).

PSB = the instability of cereal prices. It is the sum of Pl{ weighted by the
shares of the crops in production.

PS, = the subsidy rate on input k. This is calculated as the difference be-
tween the international and domestic prices of the input divided by
its domestic price.

PUC = purchases from cooperatives.

PUO = purchases of cereals from the open market (including wage pay-
ments received) in kilograms per year of wheat grain equivalent.

PUOPEN = open market purchases of cooperative goods.

PUR = rationed purchases.

PUS = purchases of cereals from subsidized government outlets in kilo-
grams per year of wheat grain equivalent.

PWS = the price of wheat straw (the village mean per bundle).

Qg = per capita quantity of good j purchased from a cooperative in grams.

Q:, = quantity consumed in a year by household i of commodity s at price
tier r.

Qv = the quantity consumed in a year by household i of commodity s
produced by farm households in quantity v.

Q = the quantity consumed of good j.

Qq = the quantity of good j puichased on the open market in grams.

Q, = the demand for rations of good j in grams.

Qy = total demand for good j.

RATION = a dummy variable defined as 1 if the household received the com-
modity as a ration in the preceding month, and 0 if it did not.

Rice Fdn = feddan of rice cultivation per capita.

RURAL = a dumimy variable defined as 1 if the family lives in a village and 0

otherwise.
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SAL

SEARCH

SED
SERVANT

SEX
STR
SUB
SUBN
SucC
TC

TCARD
TC?

TlMEbread' TIMErlce'
and so forth

TIME2,,. 4.
TIME2,,... and
so forth

TN

TP

TRANR

TXN

TXP
UPPER
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= the total sales of cereals on the open market, including wage pay-
ments in kind in kilograms.

= the time spent searching for a good a: the cooperative, in minutes.
This is definad as the reported time needed to reach the cooperative
divided by the estimated probability that the good was available in
the store.

seed and losses of cereals in kilograms per year.

= a dummy variable that s 1 if a household uses someone outside the
household to purchase food and 0 otherwise.

= a dummy variable that is 1 if the head of household is female and 0
otherwise.

= changes in cereal stocks during the period of observation in kilo-
grams of wheat grain equivalent.

= acquisition of subsidized cereals per year in kilograms of wheat
grain equivalent per hcusehold.

= per capita acquisition of subsidized cereals per year in kilograms of
wheat grain equivalent.

= a dummy variable that is | for sugar producers and 0 for other pro-
ducers.

= annual income transfers to or from a household on the consumption
side in Egyptian pounds.

= the number of ration cards held by a household.

= annual income transfers to or from households (i) through the com-
modity group or ration {g) in Egyptian pounds per capita.

= for the good named: it is waiting time and time spent going to the
cooperative divided by the open market price.

= the square of TIME.

= the total net income transfer to or from a household in a year in
Egyptian pounds.

= income transfers to or from a liousehold in a year on the production
side in Egyptian pounds. For urban households, TP i5s assumed to be 0.

= the income transfer received by a group from government subsidized
food. It is the per capita transfer multiplied by the number of people
in the group.

= per capita monthly expenditures. Expenditures include the value of
the transfer embodied in ration commodities.

= total household expenditure per capita per year in Egyptian pounds.

= adummy variable that equals | if a household is in Upper Egyptand
0 ctherwise.



URBAN

UURBMIG

VILSIZE

w

WAIT
wAn—bread
WORCOP

YSB

= a dummy variable for the urban sample that equals 1 if a household

is in an urban area and O otherwise.

= a dummy variable that equals 1 if the hcusehold migrated to
urhan area and 0 if it did not.

an

= the size of a household's village. The number of observations in a
village is used as a proxy because the number of cases randomly
drawn in each of the sample villages is a constant fraction of village

size.

= the opportunity cost of time.

= the time spent waiting for a good at a cooperative, in minutes.

= the tiine spent waiting for bread, in minutes.

= the number of workplace cooperative: ir. which the household i
member.

= fncome.

= the instability of a farm's cereal yields as reported by farmers

Sa

Lt

equals X, a, [(YH, - YL;)/YL, ] wherea equals the prodaction share
of crop j in the total cereal production oy farm i, with j running from
1 to 3 (wheat, rice, and maize); YH is the highest yield during the

preceding 5 years; and YL is ihe 'owest vield during that time.

~a group of regional and demographic variables, ircluding the
number of family members, the proportion of children in the family,

and the degrce of urbanization.
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APPENDIX 3:
SUPPLEMENTARY TABLES

Table 43—Cropping pattern according to survey and comparison to national figures

Crop Survey National Data
{fcddan) {percent of {1,000 feddan) {percent of
seasonal area) seJssonal area)

Winter crops 1,641 100.0 5.063 100.0
Wheat 466 284 1,400 27.7
Puises 99 6.0 250 49
Barley 28 1.7 91 1.8
Berseem* 904 55.1 2,177 4.8
Other winter crops 144 8.8 545 108

Summer crops" 1,628 100.0 5215 100.0
Cotton 473 29.1 1,178 226
Rice 469 288 95£ 18.3
Maize 409 25.1 1,907 36.6
Sorghum 110 6.8 412 79
Other summer crops 167 10.3 2 14.6

Permanent crops 75 100.0 593 100.0
Sugarcane 39 520 251 423
Horticulture 36 48.0 342 57.7

Area not used 83 4.6° .4 ...

Total area 1,799 .-

Sources: The survey data are from the household survey made by the International Food Policy Resea:ch Institute
and the Institute of National Planning, Cairo, 1981/32. The national data are from U.S. Departmen’ of
Agriculture, Office of the Agricuitural Antaché, Cairo. Annual Agricultural Sitvation Report (Cairo: U.S.
Embassy. Office of the Agricultural Attaché4, 1983); and data received from the Egyptian Ministyy of Agricul-
ture in 1982.

Notes: The figures from the survey are the sums of the area reported for 1980/81 s~asons.The national data are for
1980/81.

* This in-ludes both long and shert season berseem.
® This includes the Nile season.

€ This is the percentage of total area.

¢ No comparable data were available.
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Table 44— Results from bread and flour entry equations for urban areas

Bread Flour
Independent Variable Balady Fino Balady Fino
Constant -1.123 -0.702 0.556 -0970
TXN -0.0036 0.002] -0.0033 0.0019
(2.89) (1.90) (1.90) (1.71)
NUM -0.0008 0.069
(0.03) {3.35)
FLAVAIL -0.154 -0.166 0.313 0.272
(1.42 {1.90) {2.83) (3.10)
BREADAV 0.368 0.052 -0.277 0.086
(3.32) (0.52) (2.42) {0.86)
CITYGRT 0.543 0.20¢ -0.225 0341
(4.48) {2.67) (1.88) (3.07)
FHOUSLAB -0.143 -0.455 0.168 -0013
{2.149) (2.79) (2.90} {0.26)
WAIT, 00 -0.0042 0.0019 -0.0009 0.0002
(3.10) {1.48) {0.65) (0.17)
WAIT2y049 -0.0023 -0.0086 0.0086 -0.0077
(0.92) (2.9) {3.69) {3.29)
TIME ., 0.0012 -0.0004 0.0005 0.0006
(112} {0.68) (0.52) {0.69)
TIME2,,., 0.0010 -0.0015
(0.56) (1.65)
Prce -0.0065 0.0013 -0.0070 0.3033
{0.52) (1.29) (0.55) (0.31)
Pratody 0.277 0.0042 - 0455 0.115
{4.45) (0.08) (7.26) (2.195)
Phno 0111 -0.034
(1.94) (0.72)
Praize 0.0054 0.0005
{2.43) {0.24)
Mean 0.790 0444 0.209 0.510

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute
of Nationat Planning, Cairo, 1981/82.
Note: The \ndependent variables are defined in Appendix 2.
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Table 45—Results from bread and flour response equations for urban areas

Bread Flour
Independent Variable Balady Fino Balady Fino
Constant 257 -1.76 - 86.6 ~-234
LTX 0.205 0.337 5.85 3.10
(2.09) (4.43) (1.47) (2.20)
LTX2 .. . -0.803 ~-0.243
(1.33) (1.50)
NTX -0.022 -0.024 e -0.169
(3.56) (4.56) (2.27)
CTX -0471 -0.203 o -0.346
(6.31) (2.82) {2.28)
NUM ... . 0.177 0.552
{0.85) (2.14)
FLAVAIL 0.037 0.043 -0.237 0.321
(0.38) (0.49) (0.20) (1.02)
BREADAV 0.112 -0.284
{0.89) (3.07)
CITYGRT Ve e -5.89 -238
(5.15) (4.61)
FHOUSLAB e .. 0.58 0.21]
(0.87) {1.59)
LWAIT, 00 0.165 0.167 0.185 0.046
(3.13) (4.03) (0.39) (0.45)
LWAIT,,,,4 ~ CLASS | -0012
(0.25)
WORCOP ~-0378 -0.112 1.17*
(4.03) (1.43) (0.74)
LTIME,,., 0.030 0.010
(0.66) {0.22)
LP,,,. -0.179 0.158
{0.69) (0.62)
L Pyoiady -0.094 -102 1116 0.743
(0.16) (3.00) {1.98) (0.55)
LPoodie -0.111 13630 0.481
{1.oy (2.07) (0.49)
LPopest 1.06 517 -1.01¢
(2.53) (1.02) {0.07)
Mills inverse 0.183 -0.577 6.68 -3.72
(0.223) (0.38) (1.01) (1.22)
R? 0.12 0.22 0.23 0.20
Number of ohservations 774 435 205 500
Mean 273 147 842 1.94

Source: Data from the household survey made by the International Food Policy Research Institute and the [nstitute
of National Planning, Cairo, 1981/82.
Notes: The indegcndcnt variables are defined in Appendix 2.
The R’s are t-statistics from weighted regressions and R?s from unwelghted regressions, as the weighting
procedure results in wide swings in the reported R? with little actual change in the equation.

* This is for UPPER.
® This is for LPy,,
¢ This is for LP,,,..
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Table 46—Results from cooperative entry equitions for urban areas

Independent Frozen Frozen Frozen
Variable Sugar oil Tea Rice Beans Lentils Meat Chicken Fish
Constant 0497 -0606 -0.883 0.366 -1.775 -1497 ~2.47 -0.345 0.881
TXH 0.0022 0.0027 0.00% -0.0005 0.0006 - 0.0003 -0.0087 0.0006 -0.0050
(1.63) (2.07) {0.53) 12.38) {0.39) {0.25) (3.55) (0.46) (2.58)
NUM 0.0206 0.0405 0.0372 00129 0.0065 0.0464 - 00152 0.0258 0.0546
(1.08) (2.02) (1.38) (0.61) (0.21) {2.21) {0.65) (1.29) (2.71)
CITYGRT -0.004 0359 -0.10!} -0.2658 -0.193 0.165 0959 0.389 0322
(0.03) {3.60) {0.73) (1.58) {1.03) {1.50) (7.13) (3.45) (3.10)
DELTA -0.299
{1.62)
WORCOP 0.368 0.027 0.250 0.596 0.227 0.365 0.301 0.123 0.065
(4.06) (0.29) {1.94) {6.19) (173) {3.84) (2.91) {1.31) {0.70)
RATION 001 -0.326 -0461 -0.268 -0.009 -0.163
{0.06) {2.04) (2.19) (1.69) {0.06) {1.03)
WAIT -0.0191 -0.0078 - 0.0063 -0.0058 - 0.0141 0.0094
{7.71) (5.44) (6.67) (4.50) {9.84) (5.85)
WAIT ~ CLASS | -0.0002 -00010 0.0023 0.0020 -0.005! -0.000!
{0.12) {0.56) (1.85) (1.46) (1.78) (0.03}
WAIT « SERVANT - 0.0009 0.0021 0.0034 -0.0070 -0.0067 -0.0079
(041) (0.89) (2.39) (2.52) (1.88) (2.54)
SEARCH -0.0060 -00014 -00153 -00028 -0.0279 -00048 -00042 -00074 - 0.0067
(2.50) (1.04) (3.84) (2.50) (4.99) (1.95) (2.81) {2.65) (3.22)
SEARCH ~ CLASS | -0.0127 -0.0019 -0.0140
(1.71) {0.23) {2.56})
WAIT -0.0005
(040
Pyugar -0.0011
(0.14)
P, 0.0002 .
(0.23)
Price -0.0087
0.77)
Prisn -0.0030
(2.24)
Penicken . 00021 -0.0036
(0.97) (1.51)
Prieat 0.0092
(4.24)
P 0.0046
(1.13)
Pheans 0.0266
{1.60)
Plenuls 0.0062
(1.42)
Mean 0.554 0.288 0.82 0.265 0.075 0202 0.239 0.315 0330

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82.

Note:

The independent variables are defined in Appendix 2.
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Table 47—Results from cocperative response equations for urkan areas

Independent Frczen Fi-zen  Frozen
Variable Sugar 0il Tea Rice Beans Lentils Meat  Chicien Fish
Constant 2,609 353 -60 ~2450 2,200 157 3.853.54 -976 -68.25
LTX -639.85 167.99 1543 500.87 123.41 19345 391.55 846.18 1,051.89
(1.23) {6.23) (2.22) {8.08) (3.29) (4.56) (2.78) (5.28) (2.01)
LTX2 167.16 -106.70
(2.62) (1.64)
NTX -4388  -1555 -213  -1177  -1183 905 -3688 -69.25 -4080°
(241) (8.01) (3.46) 12.47) (3.97) (3.80) (1.68) (2.55) (1.81)
CTX -90.38 -18.05 -67.70 -69.17 -206.57
(1.82) (0.53) (1.62) (2.15) (2.74)
NUM 81.82 76.42 17241 97.21
(1.34) (1.04) (1.95) (1.24)
CITYGRT 17.04 38.72
(1.18) {0.46)
WORCOP 202]1 -10l.18 -099 -6020 5023 -12298 96.96
(0.28) (2.9 ) (0.10) (4.67) (0.80) (1.34) {1.86)
LSEARCH -36.06 -33.15 4.50 -81.22 -33.96 -15.23 -34.39 -5222
(0.96) {1.53) (0.49) (1.87) (1.30) (0.56) (0.49) (1.38)
LWAIT -42.52 -8.76 135.06 41.32 -47.46 -31.58
(0.74) {0.47) (2.05) (1.04) (0.46) (0.53)
PUR -0.254 -0.113  -0073 0.08 -0.049 -1.56
(3.97) {1.30) (0.67) (0.97) (0.29) (0.47)
PUOPEN -0.141
(1.87)
LWAIT, 00 142.26 21.31
(3.00) (0.90)
LTIME,, 0.065 -81.23 -45.18
{o.ot) (1.87) (1.46)
LPce -6199 -225.95 423.16
(1.00) (1.22) {2.11)
LP,ygar 24.81
{0.54}
L Psaiady 191.58 -61806 -17147 19114  555.15
{1.47) (2.02) (0.66) (1.20) {2.36)
LPrear -94235
(1.93)
LPgodte 190.80
{1.58)
LPpicken -4274 7906 -35.24
(0.12) (0.18) {0.11)
LPyn -63.5  -161.56
{0.51) (1.44)
SEX -21.21
{1.58)
Mills inverse -378.6 -0.75 10.71  2,388.0! 1,040 -3922 606.50 -13843 -829.43
(0.67) (L.19)  {10.52) (7294} {1.54) (0.94) (1.63) 0.17) (1.72)
R? 0.32 0.34 0.28 037 0.56 0.37 0.28 0.25 0.37
Number of
observations 543 282 80 260 74 198 234 309 323
Mean 1,011 537 47 1,261 521 438 752 1,085 811

Source: Data from the household survey made by the International Food Policy Research Institute and the Inistitute
of National Planning, Cairo, 1981/82.

Notes: The lndegendem variables are defined in Appendix 2.

TheR
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Table 48—Results from open market entry equations for urban areas

Independent Fresh Fresh Fresh
Variable Sugar oil Tea Rice Beans Lentils Meat  Chicken Fish
Constant -0.690 ~0.813 0.659 -0.811 -0.895 -1.75 2.65 -0.143 0.302
TXN 0.0011 0.0012 0.0724 0.006 0.0023 0.0033 0.0135 0.0012 0.0021
(0.90) {0.99) (1.69) (0.49) (1.87) (2.61) (3.98) (0.98) (1.82)
NUM 0.0437 0.0481 00178 0.0034 00516 00,74 0.0670 0.0651 0.0500
(2.02) (2.25) (0.93) (0.17) (2.50) (3.46) {2.62) {3.35) (2.61)
CITYGRT -0.093 - 0402 -0.031 -0.1459 -0.773 -0.598 ~0416 -0J915 0.236
{0.70) {3.76) {0.35) (1.13) 16.59}) (4.91) (3.63) (0.16) {2.52)
DELTA 0.3567
(2.28)
WORCOP -0.488 -0.253 -0.0363 -0270 0.183 -0.214 -0318 -0.066 0.173
(4.19) (2.31) (0.41) (2.77) {1.78) (1.78) (2.82) (0.75) (1.94)
RATION -0.091 -0.807 -0.466 - 1,589 0.0057 0.0717
(5.11) (5.02) (2.62) {3.90) {0.05}) 043)
WAIT 0.0103 0.0045 0.0026 0.0023 0.0093 0.0003
(8.43) {3.52) (3.27) (1.47) (5.37) (0.24)
WAIT « CLASS 1 -0.0023 -0.0042 ~0.0010 -0.0038 0.0009 0.0051
(1.57) {2.53) (1.12) (1.57) (0.31) (2.03)
WAIT ~
SERVANT 0.0063 0.0006 0.0004 -0.0006 -0.0060 -0.0022
{1.76) {0.25) {0.30) {0.25) (2.44) (1.08)
SEARCH 0.0063 0.0005 0.0026 -0.0000 -0.0019 0.0063 0.0005 0.0013 0.0013
(2.45) (046) - (1.62) {0.05) (1.32) (0.39) (0.43) {0.88) (1.36)
SEARCH ~
CLASS | -0.0063 -0.0025 -00016
(2.85) (1.26) (0.55)
WAITy e -0.0005
(0.41)
Price 0.0327
(3.27)
Prea -0.0001 s s
(0.01)
P,uu, 0.0005 ..
{0.06}
Ppan . -0.0006
{0.53)
Ppan ¥ CLASS 1 . . -0,0092
{5.96)
Penicken . -00025
(1.23)
Penicken X
CLASS | . o . -0.0038
(2.64)
Prcat . - , . -0.0083
{3.29)
Ppyeat # CLASS 1 . -0.0011 .
{1.37)
Pou 0.0097
(231)
Pheans 0.0081 R
(0.09)
Plenuts 0.0055
(1.32)
Mean 0.265 0.186 0.648 0.309 0.178 0.116 0.843 0.597 0.533

Source: Data from the household sun ey made by the International Food Policy Research Insttute and the Institute
of National Planning, Cairo, 1981/82.

Note: The independent variables ére defined in Appendix 2.
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Table 49-—Results from open market response equations for urban areas

Independent Fré sh Fresh Fresh
Variable Sugar il Tea Rice Beans Lentils Meat  Chicken Fish
Constant -4.431 840 -10285 11785 3,721 1,826 2,393 3709 3031
LTX 137196 19393 6141 4391.54 20665 12794 111544 122454 37823
(2.42) (648) (48B4} (368} (1.5 (357)  (11.94) {8.89) (6.33)
LTX2 -107.27 - 509.69
(1.58) {328)
NTX -5897 1072 6.69 -25.78 6.82 6320 -12306 11.14
(3.33) {4.56)  (3.66) (3.40) {1.90) {4.38) {5.32) (3.12)
CTX -15047 - 7394 1641 -421.12 12049 84.92 4720 -139.52
(231) (1.89)  (340) {302 {0.81) (1.86) {0.85) (2.83)
NUM 12434 1808 8368 17683 386.11
(2.07) (286) (297} {3.94} {4.93)
CITYGRT 11.54 52231 - 256.94
(1.48) (1.47) {2.64)
LPyupendent 16693 10027 -2390 64915 8.71 4835  -55321  -577.75 21467
{0.85) {121y (149 (190 10.35) {0.61) 11.67) (2.95) (2.68)
LPyependent #
CLASS 1 16.2 22697 1963 3309 -3.94
(0.44) {2.46) (2.10) {1.48; (0.30)
DELTA - LP,,, 381.09
(4.25)

3 135.01 4878
LTthdrpmdcnl (2.02) 11.57)
PUR -0.359  -0070 0.188 0073  -0178 -0.115 i

(4.96) 063)  (1.56)  (1.02) {0.24) (031}
PUC -0.054 -0.3823  -0.430 00633
(117) (7.75) (267) 091}
Lp,. -1550  -118.21 -775.16 -20128  -2743 22351
(1.32) (1.82) {3.03) {2.26) (0.22) {2.05)
LPyyyur 237
{0.112)
LPyoraay 535.65 33910 31691 8560 -998! -770.74
{1.94) {0.55) (1.36) (0.53) (0.43) {3.36)
LPrea 286.89 -12247* -72108  686.71
(0.65) {0.81) (1.97) {2.02)
LP, oudie 86.34% 65807 --305.69° -31288% 222.34* 380.95
{0.64) (1.89) (1.06} (1.90) (0.96) (1.58)
LPpyn 42060  41.82
(1.74) {0.45)
LWAIT, .4 118.34 66.15 33.77
(1.56) {2.26) (1.40)
LTIME,, 13.55 25.28
{0.55) (1.23)
Mills inverse  -71.29 519 11897 431102 35681 -45397 22157 -77607 -27897
(0.29) 069) (1.a%)  (371) {0.16) {0.61) {0.70) {1.31) (0.75)
Rr? 043 033 0.21 0.26 0.23 0.32 0.35 0.32 0.23
Number of
observations 260 182 623 303 174 13 826 585 522
Mean 1,035 507 82 2435 1517 77 1,349 1,285 976

Source: Data from the household survey made Ly the Internatic nal Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82.

Notes: The independent var.chles are defined in Anpend
The R*s are 1-

* This is for LPey jen-
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stics from weighted regressions and R? from unweighted regressions, as the weighting
procedure results in wide ».:1n¢s in the reported /? with little actual change in the equation.

€ Ttas is for LP .

9 This is for LP,,,,.



Table 50—Resulis from other entry equations for urban areas

Independent Variable Pasta Eggs Milk Cheese
Constant 0.835 0.158 0.796 0.365
TXN 0.0043 00149 0.0078 0.0070
(1.43) (6.79) (3.82) (3.59)
NUM 0.203 0.066 0.0075 0.0032
(5.82) (2.99) {0.35) {0.16)
CITYGRT 0.313 -0.026 w.757 0.548
{2.28) (0.23) (6.78) (5.37)
SEX - 0.067 -0.095 -0.075 -0.172
{0.39) {0.71) {0.54) (1.38)
TIME), 004 -0.121 0.0003 -0.0003
{0.78) (0.20) (0.22}
Pependent -0.0047 0.0037 -0016 0.0002
(0.56) (0.14) (3.35) (0.18)
Piependent # CLASS | -0.042 -0.0051
(4.42) (5.67)
TIME,, -00018 -0.0009
{4.95) (2.02)
Pcheese 0.0004
{0.31)
OWN 143
i (1267)
CHL 0.565
{1.76)
Mean 0.926 0.738 0.820 0.67)

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Notes: The independent variables are d :fined in Appendix 2.
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Table 531 —Results from other response equations for urban areas

independent Variable Past: Lggs Milk Cheese
Cunstant -1,082.2 -55.85 -7.495.2 -3,5714
LTX 1.833.3 2241 7.447.2 375.6
(3.58) (9.24) (5.32) {1.29)
LTX2 -148.08 175 6765 -61.83
(2.57) {2.98) (4.24) (1.64)
NTX -82.10 -0.908 -198.9 -7.72
{3.59) {3.40) (3.16) (2.30)
CTX S1.1 216.0 1083.54
(L01) {1.54) (1.86)
NUM 216.85 237 47.64
(2.65) (2.49) {2.16)
L Pygependent -444.06 -3.09 -9177 5170
(5.15) (1.80) (4.28) (0.74)
L Pyependent # CLASS | -107.78 142.7
(1.27) (1.54)
LTIME,,, -56.73
(217
LTIME,,, » CLASS 1 55.76 2.10 -381.2
(1.12) (2.14) (1.64)
OWN, . 0216
8 (1.82)
LP. -2.52 -1880 -205.0
(1.62) (1.33) (1.92)
LTIME 00 29.94 -0.358 1229 -21.83
(1.12) (1.04) (1.54) {0.92)
WORCOP 94.68
{1.61)
CITYGRT v -143 58.53 -515.89
{1.55) (0.28) (3.49)
Miils ratio -320.53 12.82 s 3,283.6
(0.46) (2.84) (3.15)
R? 0.15 0.27 0.21 0.12
Nunber of observations 908 723 804 658
Mein 1,227 10 3,031 529

Source: Data from the houschold survey made by the International Food Policy Research Institute and the Institute
of Mational Planring, Cairo, 1981/82.
Notes: The indcgendem variables are defined in Appendix 2.
Th= R%s a1e t-statistics from weighted regressions and R? from unweighted regressicns, s the weighting
procedure results in wide swings in the reported R? with little actual change in the equation.
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Table 52— Results from budget share equations for urban areas

Independent Variable Cooked Beans Tamiya Fruit Vegetables
Constant 0.224 0.056 -0.577 0973
LTX -0.046 0.0058 0.144 0.072
(4.91) 6.17) (5.83) (2.34)
LTX2 0.0024 - 0.0083 -0.0057
{4.54) (5.48) (3.08)
NTX - 0.0006 0.0002 -0.0000 -0.0003
{2.48) (1.07) (0.13) (3.53)
CTX -0.0600! - 0.0600 00018 0.0256
(0.28) (0.08) (1.92) (1.88)
SEX -0.0013 -0.0020 -0.0033 -0.0046
(1.18) (2.46) {0.95) {1.01)
WORCQP -0.0025 - 0.0008 0.0025 0.0045
(3.24) {1.39) {1.04) {1.65)
CITYGRT 0.0015 0.0016 0.0005 0.0073
(2.02) (2.69) {0.20} (2.64)
FHOUSLAB 0.0002 0.0012
{0.38) (297)
CHL 0.198
(1.81)
R? 0.25 0.14 0.06 0.14
Number of observations 980 980 980 900
Mean 0011 0.007 0.042 0.072

Source: Data from the household survey made by the Internaticnal Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82

Notes: The indegcndcm variables are defined in Appendix 2.

The R

procedure results in wide swings in the reported R? with litue actual change in the equation.

s are t-statistics from weighted regressions and R! from unweighted regiessions, as the weighting
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Table 53—Estimations of hours spent baking

Probability Hours Spent Baking if a Household Baked
Independent Variable of Baking Urban Areas Rural Areas
Constant 0.352 4239 269
(0.87) (1.17)
BREADAV -0.385 -5.02 -2349
(3.39) {1.53) (8.27)
BREAD SHORT ... .. 9.31
{2.16)
CITYGRT ~1.36 -6.20
(12.96) (0.74)
URBMIG 0.728 19.62
{1.30) (247)
LTX -0.240 -0.839 0.0015°*
{(2.76) (0.40) {2.39)
NUM 0.067 -0.76 3.29
{2.45) (1.50) {5.70)
CHL -0.042 -1.05 ~33.07
{0.71) {1.19) (3.83)
FHOUSLAB 0.127 2675 6.86
{1.92) {2.20) {5.97)
FLAVAIL 0.235 -24) 424
(2.17) (1.59) (1.56)
WAIT, 04 0.002 -0.023
(1.76) (1.45)
Mills ratio . -21.74
(0.81)
R? . 012 022
Number of observations 980 252 134.5

Source: Data from the househoid survey made by the International Foou Policy Research Institute and the Institute
of Nationa! Planning, Cairo, 1981/82.
Notes: The indegendent variables are defined in Appendix 2.
The R’s are t-statistics from weighted regressions and R? from unweighted regressions, as the weighting
procedure results in wide swings in the reported R? with little actual change in the equation.

* This is total expenditures in piasters.
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Table 54— Results from bread and flour entry equations for rural areas

Combined
- Bread Flour Open Market Open Market
Independent Variable  Balady Shami Balady Fino Flour and Balady Flour
Constant -0.538 -1.973 0993 1.0614 -1.819 1.039
TXN 0.0036 0.0064 0.0008 0.0053 0.0023 -0.0008
{1.30) {2.80) {2.80) (0.28) {1.14) {0.45)
NUM 00000 0.0006 00263 00:36 0.0350 0.0476
{0.0) (0.03) {2.94) {0.90) (3.14) {4.26)
UPPER 0.407 0815 0653 0244 0230 0.167
{3.36) (4.03) 6.13) (2.30 {2.25) {1.74
FLAVAIL 0.070 0.152 0.896 0.110 -0.323 0.234
{0.67) (1.08) (8.58) {0.55) (3.98) (2.73)
FLOUR LIMIT -1.769 -0991 1.327 0.292
(13.99) |3.08) (12.48) (3.38)
BREADAV 1.74 1.24 0.342 0225 0.137 -0433
(17.97) {8.79) {3.52) (2.14) (152) (5.17)
LANPC -0.550 -0.135 0.263 0.399 0425 1.23
(0.62) {1.60) (1.86) {277 e (3.16)
Proo 0.0075 C.0046 -00211
(1.69) (1.31) (0.74)
Poatady 0.002 0011 0.0013 0.0011 0.0035 0.0440
(0.67) (3.65) {0.19) (0.15) (0.61) (1.81)
Ppataay # CLASS 1 00027 00033 -0.0005
{178) (2.34) (0.01)
Pup'n market ficur ~0.0725 oolt
{2.62) {0.51)
Puheat 00001 - 0.0001 00000 - 0.0004 0.0001 0.0001
{0.73) {0.56) {0.17) (2.20) (0.83) (1.26)
Prce -00053 00076 0.0020 0.0058 - 0.0286
{0.50) (0.50) (2.26) (0.67) (3.50}
Praire 00003 0.0003 00059  0.0003 0.0001 -0.0006
(227 {1.39) (3.91) (2.21) {0.07) {4.75)
Praize # CLASS 1 00001 0.0002
(1.32) (1.39)
Mean 0.183 0.058 0.346 0.127 0.3L” 0.671

Soirce: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning. Cairo, 1981,82.
The independent variables are defined in Appendix 2.

Note:
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Table 55—Results from bread and flour response equatiens for rural areas

Combined
Independent Bread Flour Open Market Open Market
Variable Balady Fino Balady Fino Flour and Balady Flour
Constant -20.89 -1.90 -73,798 - 42802 39,592 -46,521
LTX 0.426 0.24¢ 5.1258 9.547.5 2,850.2 7.767.9
{2.35) {0.800) (8.41) {4.34) (4.35) (7.76)
NTX -0.029 0.058 195.2 857.2 3178 -524.7
(4.42) (3.18) (6.53) (3.11) (6.10) {4.99)
CTX -0.501 -575.1 1.148.4
(2.55) (0.74) (1.88)
NUM 1.847.0 -1114 925.86
(2.34) (1.19) (2.66)
UPPER 0.628 -28494 36008
{2.12} {2.04) (293)
FLAVAIL 0.099 - 25130 29053 1.035.2 2105
(0.49) {1.46} (1.59) {4.15) (0.30)
FLOUR LIMIT - 21553 31909 28.09 948.6
{3.26) {2.87) (0.29) {1.20
LANPC - 0.049 0.875 2476 33159 7.698.5 389.7
{0.09) {1.05) {0.15) {0.95} (3.84) (0.29)
LPypen market flour -10,144.0 -14,636.1 -5.945.5
{4.42) (8.83) (3.48)
LPpou » CLASS 1 -103.45
(0.26)
LP,,M 860.3 3,205.0 -3.1448 -2.398.1
(0.31) {0.78) {1.46) (1.26)
LPystady -0.837 -0572  -3.5452 -5.1819 -5,223.6
(1.82) (0.85) {1.09) (142) (1.46)
LPypen -1.45 30260  -36 48 -3,230.7 47199
{1.93) {1.96) 1.13) (1.3¢) (2.42)
LO e 2,092 0606 62527 51348 33399 1.284.6
(3.37) {0.78) (3.35) (1.81) 1.84) (1.30)
LP,. -0104 040 4861 2.946.9 5249
(0.23) {0.70) (0.03) {1 68) {0.35)
LPreut 279 9.860.9 7.165.0
{1.79) (1.04) (1.36)
Miils inverse 0.485 3.59 13,648.} -36703 56,983.6 14,559.3
{0.88) (1.31) {2.32) (2.54) (3.90) {2.13)
R? 0.24 0.25 0.36 0.30 038 0.30
Number of obser-
vations 255 81 480 177 507 932
Mean 243 1.68 13,877 9,489 12,662 14,807

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning. Cairo, 1981/82.
endent variables are defined in Appendix 2.

Notes: The indeg
s are t-statistics from waighted regressions and R? from unweighted repcessicns, as the weighting

The R

procedure results in wide s.wvings in the reported R? with little actual change in the equation.
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Table 56—Results from open market entry equations for rural areas

Frozen
Fish from
Independent Fresh  Fresh  Fresh Cooper-
Variable Sugar ol Tea Rice Beans Lentils Meat Chicken Fish atives
Constant 065 0.9 133 387 2468 276 0469 (1.545 3708 2109
TXN 00017 00020 00013 00002 00035 00028 00:76 O ool 06114 00001
{0.90) (1.07) {0.68) {011) {191) (162) (3.14) (0 04) (4.51) (0.04)
NUM 0023 0034 0023 0009 0344 0050 0037 0.033 0.058 0.057
{211 (3.37) {205} (0.87) (2.94) {461) {262) (2.87) {5.31) (378)
UPPER 0202 0442 0214 0.03 0314 0.198 1.001 0.994 0679 0959
- (221) 4.93) (2.63) {0.28) (3.59) {2.03) {6.51) (8.64) (6.07) 45%)
Cooperative
membership 0.135 0.105 0409 0520
(1.39} {1.15) (4 85) (4.56)
Commadity avail-
able a4t co-
operative .88 1.60 1.50 176 0719 306 00043 00037 0022
{11.36} (5 4€) 818) 431 (3 40) (2.0%) {1.97) 228y (12.14)
P,,,‘,,“,,,n, 00109 00167 00003 00283 00144 00034 0008 00037 0.0009
(270 (4.64) {0.73} (393) 314) 11.42) (0.28) {1.67) {0.80)
Pdrpﬂulrm ’
C{.ASS5 1 00114 0.086 00010 00190 00063 00058 00023 00030 00032
631 {407) 5.64) 473) (241) (3995 {5.64) {403) (341}
Own produce
availablz 094 010 349 045 0065 0465
(367) (1.08) (8.08) {2 66) (0.47) (5.34)
Preat 0.0082 00059 00077
{3.53) (2.3 (3.34)
Preens 00076 GOOI1 L2112 00085
(1.21) {212} (2.52) 0.97)
Prce 00020 0348 00080
027) (406)  {099)
Pran 00008
{0.56)
Paheat 0.6002
{1.57}
Prour 00180 0180 00067 00158
(3.19) (352) (1.16} (2.58)
Prcunles 0.0176
{1.79)
RATION -067 -103  -0BI0 0035 0206 0480
{5.48) (8.10) {5.09) {0.99) (267) {5.39)
SEX -0.25
{2 39)
BREAD LIMIT 0.174
(192}
Mean 0.847 0.359 0.689 0455 0.261 0316 .832 0609 0487 0111

Source. Data from the household survey made by the !nternational Food Policy Research Institute and the Institute
of Mation! Plarning, Cairo, 1981/82.

Note:

The indepes.ent variahles are defined in Appendix 2.
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Table 57—Results from open market response equations for rural areas

Frozen
indepen- Fish from
dent Fresh  Fresh  Fresh  Cooper-
Variable Sugar oil Tea Rice Beans Leniils Meat Chicken Fish atives
Constant -464 -125 35 921 -1,565 1613 S.112 3,890 266 7.952
LTX 374.10 226.60 6590 1,342.86 26572 29770 66063 1,1280 745.1 874.35

(12.28) (4.48) (8.35) (4.04) (2.38) (3.94) (9.91) (10.60) (8.74) (3.20)
NTX -105 -11.25 -426 -1010 - 200 2202 11.23 720 628 -527
{7.22) (1.87) (3.70) (1.22) (1.42) (2.50) (1.70) (4.39) (5.27) (1.65)
CTX -5670 -1572 -308.0 98.0 199.2 124.1 182.7
(1.9} (3.23) {1.92) (2.93) (3.31) (2.68) (1.47)
NUM 17.58 8.7 1711 29.0 4438 1798 161.1 154.8 1140
(1.00) (2.50) {1.22) {0.68) (1.59) (0.87) (3.21) 4.17) {1.22)
UPPER 1329 5.28 193 -1,5434 334.6 160.8 27096 -2230 16748
(3.88) {0.09) (3.44) (6.69) (0.74) {2.36) {3.00) (1.19) {3.90)
LPd,wnd,n, -6683 -11.68 -25.65 187.2 -223.54 62.19 -9850 -7435 -484
{1.01) (0.23) (240) (0.73) (2.31} {i.12) (3.89) (2.97) {0.93)
Lpdcpc-ndnnl 4
CLASS | 1250 -1048
(1.02) (0.44)
RALION -0.067 0204 -0.539 -0.829 0.304 0.531 -1426 -S14.11 -2345
(2.23) (3.34) (7.39) (4.94) (1.30) (2.73) {1.23) (3.45) (2.21)
Own produce 9651  -22.35 2275 94.8 -120.36
available (0.57) (0.66) (0.51) (0.74) (1.04)
LP,, 9069
{1.48)
LP,., 29.36 2153 3907 35346 -365  -268.0
(0.23) (2.48) {0.54) (2.04) (0.37) (0.94)
LPunus 157.89
(1.54)
LPitcken 70257 1816 -5400 - 24130
{2.35) (1.06) (2.77) (2.97)
LPoru 939.2  -454.38 - 6488 -256.7
{0.62) (0.83) (2.00) (0.49)
LPgyy, 10.77 -953  71.88 -1069 -176.09 205.]
(0.83) (0.07) {0.93) (1.19) (1.25) (1.84)
LP,oodie 2189
{045)
LPpesns 1,089.54
237)
LPoyze ... -1,067.2
(2.29)
LPgin 73.50 -63.33
(193)  (0.83)
LPyygur -10.80
0.79)
Mills inverse 349.9 598.44 5262 -1,011.7 833.1 8167 -481.5 -550.59 43333 -8973
{2.14) {1.90) (1.47) {0.78) (1.72) {2.69) {1.12) {0.97) (1.88) (0.94)
R? 0.29 0.24 0.25 0.29 0.20 0.25 0.28 036 0.31 0.28
Number of
obser-
vations 839 499 958 632 362 439 1.156 846 676 154
Mean 963 466 64 4,122 661 483 887 1,209 759 776

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.
Notes:
The R

The inde[))cndem variables are defined in Appendix 2.
s are t-statistics from weighted regressions and R? from unweighted regressions, as the weighting

procedure resuits in wide swings in the reported R? with little actuai change in the equation.
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Table 58—Results fror cther entry equations for rural areas

Independent Variable Pasta Eggs

Milk Cheese Wheat fAaize
Constant 0.487 -0.805 -1.02 ~1.95 -1.75 -3.22
TXN 0.0027 0.0054 0.0068 0.0096 0.0003 0.0009
{1.45) (2.89) 13.01) a.41) {0.09) (0.42)
NUM 0.083 0733 0023 0038 0.003 -0023
(3.51) (2.96) (1.41) (3.00) 0.17) {1.89)
UPPER -0.2687 -0391 -1.02 0,680 -0478
{2.97) (3.65) (8.80) @.77) {4.39)
Pepencent ~00012 ¢.065 216 -0.0018 0.0002 0.0013
{0.10) (167} (3.02) (1.53) {1.12) (1.07)
Pyependent * CLASS 1 -0036 -0076 -0011 -0.0096 0.0003
dependent 6.57) (€.20) (2.80) (5.56) {0.40)
Pra . -0.0020 -0016
™ 049) 372)
Prmeat -0.0037 00016 0.0080 0.0046 00142 0.0071
(1.59) {0.67) (2.62) (1.88} {4.05) (2.79)
Ppour 0,021 0015 0.055 0.099 0.094 0.0065
{0.94) {0.70) (2.10) {4.58) 327) 12.28)
Peheese -0.001
(0.10}
Pheans -0012 -0.0026
{1.90) {0.58)
Pratze 0.0001 00002 _ -00008 0.0007 0.0001
(0.52) (1.70) (5.50) {0.62) (0.52)
CHL . 0.357 0.970 -0.128
(1.52) (3.49) (0.53)
Own produce
available s -0927 -2.69 -1.92 -1.01 -1.04
{11.57) (6.94) {13.64) {3.03) (4.75)
Price 0.026 0.170 0023
(307) {1.50) (2.59)
BREAD LIMIT -0094 0.092 0.081
(0.75) (0.86)
FLOUR LIMIT 0.536 0077
{4.02) (0.87)
Puheat -0.0000
{0.03)
Mean 0662 0374 0.194 0.385 0085 0.210

Source: Data from the household survey made by the Inrernational Food Policy Research Institute and the Institute

of National Planning, Cairo, 1981/82.

Note:  The independent variables are defined in Appendix 2.
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Table 59—Results from other response equations for rural areas

Independent Variable Pasta Eggs Milk Cheese Wheat Maize
Constant -89.74 9.15 -5.907.5 -9,788.6 26,385 140,710
LTX 745.95 7.38 2,207.42 - 1,267.76 23,946.0 5.288.10
(7.68) (7.42) {5.71} {5.31) (3.02) (6.23)
LTX2 -2,723.51
(2.17)
NTX -33.24 -0.511 -214.79 -66.99 v -119.15
{2.73) (4.44) (4.40) (2.47) (1.91)
CTX e -0.67 -203.26 -50.02 .. -1,313.06
(1.58) (0.91) {0.53) (1.32)
NUM 43.11 1.43 555.75 181.40 -619.73
(1.31) (3.57) (2.81) {2.10) (1.96)
UPPER - 93,06 -0.136 367.32 -31543 4.889.39 10,6728
(1.26) (0.15) (0.81) {0.96) (2.28) (4.89)
Own produce
available Cea 0.189 -582.85 - 1.683.22 3.109.74 7.888.55
{0.19) (0.30) {2.99) (0.49) (0.99)
LPon . 144 -1.107.6 32.12
(1.48) (2.48) {0.17)
LP,. - 1565
{0.11)
LPpeese 0719 625.02 - 68E 33
(1.38) (2.75) (6..0)
LP ~3.52
it (1.86)
LP o peat 371161 4,079.32
{0.90) (141
LP -298.80
pastt (2.10)
LPoaze -8,219.51 3,360.91
(1.63) (1.44)
LPgous 0.517 -1.42 415.26 831.01 -6,139.75 2,988.89
{0.30) (0.99) (0.62) (2.80) (1.36) {1.09)
LPyeyns o -1.36 23249
(1.09) {0.36)
LPyependent » CLASS | 34.80
(0.76)
FLSHOP e 0718
(1.23)
FLOUR LIMIT 1,190.52
(0.86)
BREAD LIMIT 1.61 ce ces . 1,953.36 507.21
{0.04) (1.05) (0.42)
LPs -374 e 2,127.67 .. =307275
(0.85) {1.85) {3.66}
Mills ratio 11717 1.98 957.90 ~3,530.89 -16,4089 8,546.0
(©.25) 031) 0.62) (2.61) (1.00) {0.52)
R? 023 0.26 0.29 0.19 0.29 0.32
Number of observations 910 520 270 535 118 292
Mean 1.140 4.13 1,870 990 11,258 8,867

Source: Data from the household survey made by the International Food Policy Research Institute and the Institute
of National Planning, Cairo, 1981/82.
Notes: The indegendent variables are defined in Appendix 2.
The R’s are t-statistics from weighted regressions and R? from unweighted regressions, as the weighting
procedure results in wide swings in the reported R? with liztle actual change in the equation.
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Table €0—Rec<uits from budget share equations for rural areas

Independent Variable Cooked Beans Tamiya Fruit Vegetabies
Constant 0.049 0.086 0.2681 -0.300
LTX -0.0042 0.0250 0.0736 0.107
{4.56) (4.19) (4.89) (4.19)
LTX2 -0.0016 - 0.0044 -0.0076
(4.31) (4.89) (4.69)
NTX 0.0003 - 0.00005 -0.0013 -0.0018
{1.89) {4.76) {4.28) (3.43)
CTX 0.0000 0.00003 0.0006 0.0004
(0.04) {0.15) {1.25) (0.44)
SEX 0.0000 0.0018 0.0043 0.0071
(0.30) (2.13) (2.16) (2.09)
UPPER 0.0017 -0.0017 0.0057 -0.020
{2.74) {3.04) (4.32) (8.93)
NUM 0.010 0011
(4.05) (2.76)
R 0.05 0.04 0.05 0.15
Number of observations 1.389 1,389 1,389 1,389
Mean 0.005 0.005 0.023 0.058

Source: Data from the household survey made by the International Food Policy Research Institute and the [nstitute

of National Planning, Cairo, 1981/82.

Notes: The indcgendem variables are defined in Appendix 2.

The R

procedure results in wide swings in the reported R? with little actual change in the equation.

s are t-statistics from weighted regressions and R? from unweighted regressions, as the weighting
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