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FOREWORD 

During the next few decades, tremendous 
demands will be placed on the foreign-
exchange- earning capabilities of developing 
countries. These countries need to pay for 
rapidly increasing food imports and, in 
addition, for the capital goods they need to 
import to sustain economic growth. Inten-
sive pressure will also be placed on the real 
incomes of low-income people, particularly 
if the real price of food rises in response to 
the rapid growth of demand. That pressure, 
in turn, will increase the pressure for con-
sumer food subsidies, aided by a growing
realization that food su' idies are labor 
subsidies in the same sense that interest 
rate subsidies are capital subsidies. In con-
trast, constraints on foreign exchange avail-
ability, savings rates, and the availability of 
government revenues will press for contain-
ment of food subsidy costs. These forces are 
neither simple nor well understood. Their 
importance will increase, 

Much of IFPRI's research is focused on 
the background factors, 'he conceptual 
elements, and the empirical record of food 
subsidies. Import policy is a major component 
of these. 

This research report by Grant Scobie is a 

major step forward for IFPRIs work in this 
important area. It concentrates on the inter
action of government policy and whet 
imports. Data for Egypt sheds light on many
of the issues related to their interaction. 
Because the size of food subsidies and 
wheat imports is much larger in Egypt than 
in other developing countries, it is possible 
to measure relationships that are often 
masked in other countries. 

This research is related to specific analy
ses of food subsidies and their effects 
currently under way at IFPRI. That work will 
allow more conclusions about how interna
tional trade and domestic food policies 
interact. Other work at IFPRI is refining our 
knowledge of the relationship between food 
prices and availability, on one hand, and 
poverty, nutritional status, and employment 
on tfte other. From these wo-,ks will come a 
basis for pnlicies that pursue objectives of 
growth and equity more effectively and 
more humanely. 

John W. Mellor 

Washington, D.C. 
December 1981 
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1 
SUMMARY 

Much of the work of economists is concerned with the future, withforecasts and planning But forecasts are trivial and planning Is useless
unless they are based on fact: and facts which are at our disposal arefacts of the past ... The purpose of analysis, applied to those facts is the
explanation of what has happened- the explanation that is, of economic 
history.... So even if our business is with forecasts of what is likely to
happen or with probable results 
historical analysis comes first 

In a number of less-developed countries 
(LDCs) food imports have been rising for 
various reasons. In some cases the increase 
reflects rapid population growth or the slow 
growth of domestic food production; in 
others, rising incomes and the associated 
demand for livestock products; and in others, 
a response to world market prices. 

The objective of this study is to develop
and illustrate an economic model of food 

imports. The results provide some insight

into the principal structural relationships

that underlie the determination of food 

imports. Many national and international 

food policy problems require knowledge

about the responses of imports to varying

circumstances. Debate on such matters as 

international reserve stocks, schemes for 

providing compensatory funds for food ir-

ports by LDCs, or the impact of world price
variability on domestic consumption in LDCs 

requires information about the behavior 

and determinants of imports. 


There are a number of salient features of 

food imports among lower-income LDCs. 

First, food imports often comprise a signifi-

cant proportion of total import expenditures.

For this reason it is likely that decisions 

concerning the allocation of foreign exchange 

to food imports are made jo;ntly with those 

governing spending on other imports and 

adjustments in the level of foreign exchange 

reserves. 

Second, food imports by LDCs almost
universally are under the control of a state 
authority; private external grain trade is 
typically prohibited. Third, food imported
under concessionary terms as foreign aid 
may represent an important part of total 
supplies. And finally, decisions on the in-

of policies to be adopted now, 

Sir John Hicks 
Causality in Economics 

teral pricing of food crops to both producers
and consumers are likely to reflect possibili
ties for substitution in both production and 
consumption, the more so when the shifts in 
resource allocation (as between food and 
export crops) have implications for the 
foreign account. 

The econcmetric model developed in 
this study endeavors to reflect these features
by placing the import of food in the context 
of the overall balance-of-payments adjust
ment mechanism and by focusing explicitly 
on government policies and receipts of 
foreign aid. The degree of intervention of 
the government in setting internal prices is 
specifically addressed. Importance is attached 
to identifying the factors that motivate and 
constrain government policy.

The framework is applied to the case of 
Egyptian wheat imports. Egypt is a major
importer in the world wheat market, receives 
substantial amounts of foreign aid, spends 
an important fraction of her foreign exchange
earnings on wheat imports, and follows an 
explicit pol-cy of subsidizing domestic con
sumption. 

The study finds that the country's capacity 
to import is a principal determinant of 
domestic wheat policies and influences the 
level and composition of imports. In part,
this capacity to import is itself determined 
by both wheat and cotton policies, empha
sizing the simultaneous nature of policy 
formation. 

The marginal propensity to spend foreign
exchange on commercial wheat imports is 
estimated to be anout 0.05. From a fall of 
one U.S. dollar in foreign exchange receipts,
expenditure on wheat imports would be 
reduced by only five cents. This relatively 

9 



low value reflects the priority that Egypt 
gives to wheat imports in its foreign exchange 
budget Any compensatory financing, such 
as might be obtained from the food facility 
of the International Monetary Fund (IMF), 
would have little direct impact on food 
security in Egypt Its principal contribution 
would be to stabilize the level of nonfood 
imports. Egypt has typically allowed its 
imports of raw materials and intermediate 
goods to fluctuate in order to maintain food 
imports. Postponing or forgoing such imports 
is likely to affect adversely employment and 
incomes in the nonfarm sector. This finding 
serves to highlight the relation between 
national food security policies and the 
economic performance of the entire economy. 

A change in the world wheat price has 
important and widespread effects in Egypt. 
Although the price to domestic consumers 
has been held substantially below the world 
price, Egypt has not followed a policy of 
completely insulating domestic prices from 
changes in the world price. It is estimated 
that a 10 percent rise in the world price leads 
to a 5 percent increase in the consumer 
price, Although this response reflects the 
trends over the last three decades, it should 
be stressed that some substantial year-to-
year variations in world prices have not 
been fully transmitted to domestic prices, 
Nominal prices of wheat have been held 
constant for relatively long periods in Egypt, 
but with domestic inflation rates at least as 
high as those of its trading partners, the real 
price of wheat to consumers has fallen sub-
stantially in the last two decades. This 
corresponds to a period when the real cost 
of imported wheat also has been falling, 
with the notable exception of 1974. 

Arise in the world price tends to lead to 
higher real wheat prices for both Egyptian 
consumers anti producers because it dampens 
demand and stimulates domestic output 
The farm-gate price of cotton is also increased 
to generate additional export revenues, 
Simultaneously, the higher world price is 
accompanied by a fall in shipments of aid 
wheat, so that despite a modest rise in 
domestic output, much of the adjustment is 
taken up by reduced] consumption. Although 
the quantity of commercial imports falls, 
total expendlitures for imported wheat rise 
as the demand is relatively inelastic with 
respect to the world price. This pressure on 
foreign exchange again induces cuts in 
other classes of imports. 

In developing a formal econometric 
model for imports, considerable emphasis is 
placed on the history of Egyptian wheat 
policy. An overview of the wheat sector and 
its attendant policies during the last two 
centuries highlights the important featuros 
of the sector to which policies have responded 
and which they, iii turn, have influenced. 
Consistent threads woven in the fabric of 
Egyptian wheat policy are the importance cf 
cotton and wheat as sources of and clairr.s 
on foreign exchange, their competition for 
domestic resources, and Egypt's attempts to 
control the pricing and distribution of imports 
and wheat marketing and to maintain low 
and stable prices to consumers. 

The approach adopted in this study 
involves some obvious but important limita
tions. First, any generalization of the results 
to other LDCs based on a solitary case has 
its attendant dangers. Second, heavy reliance 
is placed on a quantitative assessmeint of 
the historical record. This raises two difficil
ties. The formal model is limited in its 
capacity to mirror the richness of the under
lying political and economic fabric. Only 
those that are believed to be key elements 
can be portrayed. Further, econometric analy
ses of historical periods in LDCs place a 
significant, but it is to be hoped not intoler
able, burden on the dat --.The fact that some 
common significant themes emerge from 
the analysis should be taken only as evidence 
that some systematic and consistent for'-es 
underlie the observed movements in Egyptiai 
wheat imports. 

Current levels of wheat imports are a 
reflection of domestic pricing policies. The 
import levels in part determine the country's 
external balance, and in turn the foreign 
account is found to influence the setting of 
those policies. The extensive system of 
Egyptian suL .,dies on basic commodities 
includes a substantial subsidy on bread 
consumption. It is only through the sale of 
large quantities of imported wheat that the 
government is able to hold clown the price to 
consumers. Imported wheat now supplies 
about 70 percent of total supplies. At the 
same time growth in domestic output has 
been modest. A rapidly growing poO'llation 
has placed itrcreasing demands nn the very 
limited suppli es-if agricultural land. Farmers 
have shifted resources to the production of 
higher-value crops and livestock products. 
This tendency has been accelerated by the 
prodlucer pricing policy for wheat. Faym
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gate prices have been held below the import
price of wheat; moreover, the price of wheat 
relative to other major crops (rice, cotton, 
and maize) ha3 fallen consistently for alnost 
three decades, 

The burden of Egypt's wheat policy on 
its public and foreign sector accounts would 
be eased by reductions in the quantity of 
wheat imported. This would require increases 
in domestic output, but, perhaps more impor-
tant, -ireduction in domestic demand. Allow-
ing producers to respond to the import price of 
wheat and restricting the access to subsidized 
bread to a somewhat narrower segment of 
consumers would reduce the growth in 
wheat imports. 

Steps were taken in 1980 to reduce the 
number of families eligible for rationed 
fooas (tea, sugar, rice, vegetable oil, beans, 
lentils, poultry, beef, mutton, and fish). An 
upper ceiling was placed on family income, 
and those owning or renting more than 10 
feddans of land or having a foreign employer 
were removed from the ration lists. It is 

estimated that 3 million ration books were 
eliminated. However, bread continues to be 
available in unlimited quantities at one 
piastre for a loaf of local (balady) bread 
weighing 169 grams, a price equivalent to 
about eight U.S. cents per kilogram. Wheat 
and flour subsidies represent over half the 
total cost to the national budget of the food 
subsidies, which themselves claim about 20 
percent of government revenues. Imports of 
subsidized foods currently comprise almost 
one quarter of Egypt's total import bill. Any
extension of the new regulations to include 
bread would therefore have a demonstrable 
impact on the foreign and public accounts. 

At the same time, such a shift in emphasis 
in domestic food policy would lessen the 
destabilizing influence on the import of 
other goods and stimulate growth and em
ployment in the nonfarm sector. Steps to 
reduce domestic demand would seem to be 
consistent with the spirit of the open-door 
economic policies initiated in the mid- 1970s 
and the current moves to strengthen them. 

II 



2 
INTRODUCTION 

Hussein: For 20 years I have been studying thl3, and now I know that 
every town had its own wheatery, akind of silo built like agiant clay jar
buried in the desert... 

Basyuni: You mean if we dig there, the wheat will come up? 

Changes in wheat trade typify the chang-
ing patterns in world food trade. Prior to 
World War Italmost three quaiters of the 
world wheat trade was accounted for by the 
imports of Europe, the U.S.S.R., and Japan. 
During the period 1978-79 the imports of 
Latin America, Asia (excluding Japan), and 
Africa accounted for the same proportion, 
as seen in the table below.1 

Europe, Latin America, 
the U.S.S.R., Asia (excluding 

Period and Japan Japan), and Africa 

(percent) 

1934-38 73 
1959-63 52 
1969-71 32 
1978-79 31 

As a group, LDCs are 

27 
48 
68 
69 

net importers of 
cereals (Table 1),but it would be an over-
simplification to infer that low-income 
countries are becoming generally more 
dependent on trade for food. During the last 
two decades imported food has become a 
smaller share of the total imports of LDCs. 
dropping from almost 20 percent in 1960 
(excluding fuels) to 10 percent by 1980. Of 
132 LDCs, the share of food in total imports
fell in more than 50 percent but rose in 25 
percent (see Table 2). Most of the latter were 
among the poorest LDCs. 

The mean ratio of the food import bill to 
total export revenues for a country normally 

All Salem 
The Well of Wheat 

varies 5-10 percent from year to year. However, 
because of variations in world prices or 
domestic output, the ratio may be three to 
four times the average in some yeaVs.2 

Much of the growth in food trade (and 
especially in cereals) has been accounted 
for by middle-incomc. countries, including 
Eastern Europe and the U.S.S.R. The pre
dominant feature has been the rise in their 
imports of livestock feed and livestock 

Table 	l-World trade in cereals by 

country group, 1977-79 

Country Group 

Developed market 
economies 

Developing market 
economies 

Africa 

Latin America 
Middle East 
Far East 

Centrally planned 

economies 

All developed economies 
All developing economies 
_ 

Net Imports 
1977 1978 1979 

(million metric tons) 

-57 -85 -89 

49 +11 +11
 
-5 +4 *4

+12 +14 +15 
'7 +8 .9 

+25 +-4+52 

-43 -54 -53 
35 f49 +53 

Source: 	Fnod and Agriculture Organization of the United 
Nations, FAO Trade Yearbonh 1979 (Rome: FAD, 
1980), p. I II. 

These figures are derived from Food and Agriculture Organization of the United Nations, FAO Trade Yearboo,,.
various issues (Rome: FAO, various years). 
2See Alberto Valdcls and Panos Konandreas, "Assessing Food Insecurity Based on National Aggregates in 

Developing Countries." in Alberto Valdts, eO., Food Security for Developing Countries (Boulder, Colo.: Westview Press, 
1981), pp. 25-52. 
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Table 2-Trend in share of food in total imports in 132 developing countries, by
income group, 1961-78 

Number of Countries in Which 
the Share of Food: 

Annual Income Remained 
Per Capita Decreased Unchanged Increased Total 

Less than U.S. $400 17 I1 19 47 
U.S. $400-800 
More than U.S $800 

30 
26 

4 
10 

7 
8 

41 
44 

Total 73 25 34 132 

Source: Food and Agriculture Organization of the United Nations, "FAO Trade Yearbook Tape, 1978," Rome, 1979.
 
Note: Food includes beverages, cereals, sugar, meats and meat products, truits and vegetables, and oils and
 

oilseeds. 

products as incomes have grown. Since the 
1950s international trade in grain has grown 
at more than twice the rate of global output. 
More than 40 percent is used as feed for 
animals today compared with less than 2 
percent in the early 1950s. A large part of the 
recent increases in wheat imports is due to 
rising incomes, urbanization, and the 
increased demand by oil-exporting countries. 

The growth in import demand reflects 
both internal and external factors. Higher
growth rates of incomes and population 
than of domestic supplies put upward pres-
sure on internal prices, especially if agricul-
tural productivity is lagging. On the other 
hand, food imports can be expected to 
increase if the real prices facing importing 
countries fall, regardless of the progress of 
their own agriculture. Expanding foreign 
exchange earnings have facilitated increased 
food imports in soi ne cases, particularly in 
Nigeria, Indonesia, Mexico, Venezuela, and 
to some extent Egypt 

Real world prices of principal foodstuffs 
have trended downward most of the last 
three decades. This is indicated in the 
following tabulation, which shows a simple 
average of the real price indexes of 10 
commodities3 using five-year averages and 
1965-69 as 100: 

1950-54 127 
1955-59 104 
1960-64 101 
1965-69 100 
1970-74 116 (103 excluding 

1974) 
1975-79 84 

The opportunity cost to LDCs of acquiring 
imported food compared to manufactured 
exports has been declining for three decades. 

The fact that some countries have found 
it advantageous to rely increasingly on 
imported food is not necessarily an indict
ment of their agricultural performance. If 
the long-run trend in real food prices con
tinues,4 some countries are likely to import 
an increasing share of their total food 
supplies. 

There are a number of salient features of 
food imports that are frequently encountered 
among lower-income LDCs. This study of 
Egyptian wheat imports encompasses five 
of them. 

First, because food imports represent a 
significant share of total import expenditures 
in many LDCs, decisions concerning the 
allocation of foreign exchange to food im
ports must take into account spending on 
other imported goods and changes in foreign 

The commodities are rice, maize, wheat, sorghum, sugar, beef, bananas, copra and coconut oil, palm oil, andsoybeai ail. The data refer to unit export prices in constant 1979 dollars. See International Bank for Reconstruction
and Developmert, Commodity Trade and Price Trnds (Washington, D.C.: IBRD, August 1980). 
4 In the latter half of the 1970s. the real prices cfwheat and maize were as low as at any time since the last century. AsJohnson notes, this is" another measure of the supplies of food available to the low-income countries." See D.GaleJohnson, "The World Food Situation: Developments during the 1970s and Prospects for the 1980s," in Contemporary
Economic Problems, ed. W. Fellner (WV'shington, D.C.: American Enterprise Institute for Public Policy Research,
1980). p. 311. 
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exchange reserves. In addition, wnten food 
imports constitute a significant share of 
total import cxpenditures, variations in the 
food import bill arising from changes in 
world prices s or in domestic food output are 
likely to have important consequences, 

For example, consider the case of an 
unexpected rise in world mark?t prices due 
to a shortfall in output in the rest of the 
world. If the supplies of foreign currencies 
are ine.astic in the short run, there will be 
excess demand for foreign exchange. This 
can only be eliminated at the existing ex-
change rate by reducing either imports or 
holdings of reserve assets. If the excess 
demand exceeds that which can be met from 
reserves, either food or nonfood imports
will decline and domestic consumption will 
be reduced. On the other hand, postponing 
or eliminating the importation of raw materials,
fuels, or capital goods will affect the per-
formance of perhaps both the agricultural 
and nonfarm sectors of the economy. Where 
food imports are relatively un-esponsive to 
changes in the available level of feteign
exchange, then instability in either world 
prices or domestic output may be transmitted 
to the rest of the economy and affect 
incomes and growth. 

Second, Egyptian food imports are the 
sole responsibility of a government agency, 
as is characteristic of mans other LDCs. 
Private international grain trade is forbidden, 
Under such circumstances, government 
policies must be considered inany explana-
tion of the level of grain imports. 6 Further-
more, these policies are unlikely to be 
independent of other economic forces, which 
suggests that it may well be appropriate to 
make the policies themselves endogenous. 

Third, imports also reflect domestic poli-
cies that affect consumption and production 

Fourth, imports of grain under conces
sionary terms, such as food aid, represent a 
significant share of Egyptian cereal imports, 
as is the case in many low-income countries. 
In 34 LDCs (classified as most seriously 
affected by rising oil prices) food aid repre
sents one quarter to one third of total cereal
imports.7 

Finally, domestic production and con
sumption policies adopted in an LDC for a 
crop such as wheat may well have important
indirect effects on wheat imports through 
substitution effects int both consumption
and production. In setting producer prices
for wheat, for example, the government 
must take into account the impact on crops
that compete with wheat for resources. In 
Egypt this is particularly true for cotton, 
which is an important source of foreign 
exchange receipts.

These five features form the core of this 
study. Its principal objective is to dcvelop a 
set of structural relations that describe how 
Egyptian wheat imports are determined.8 

Particular attention is given to the role of 
foreign exchange-an emphasis in part jus
tified by the oft-encountered argument that 
some LDCs face a foreign excharge constraint 
on the import of food. By exacrininp the 
nature and importance of such a constv;nt, 
a better understanding may develop of ihe 
underlying response of food imports to 
changes in a country's foreign exchange 
position, which might prove useful in the 
debate over international policies to alleviate 
balance-of-payments constraints to food 
imports. The food financial facility recently
created by the IMF is a case in point. 

In Egypt, however, foreign exchange 
earnings have improved remarkably in recent 
years (Table 3). Predominant among the 
factors underlying this ciange has been the 

Throughout this study Egypt will be assumed to he a"small count "y,"whose own artions do tt,t influence world 
prices. 
6 Hathaway has chastised the economics profession for its "grossly inadequate ... recog ition of the political 
realities of ne world in which commodity Irade occirs.... There has heen little or no work (lone on the econonics of
commodity trade in a world where state trading org,:nizations play an increasing role. especially on thLe buying side."
Dale E. Hathaway, "Changiag Patterns of World Trade," American Journal of Agricultural Econonics 61 (December 
1979): 1021.
 
71it,mbarking on such efforts, 
 (ne iust remait cognizant of Schultz's warning that "the dialogue hetweeneconomic theory and obsevable foreign aid is nol one of t1e cogent parts of economics." i. W. Schultz, "Effects ofthe International Donor Comsmunity on FiarmiPeople",AmenrcanJoumalofAgnrtuhuralEconomics62 (December 1980):
874.
 
8 In the last five years. Egypt has been the world's fourth largest individual iunporter of wheal, following China. tle

U.S.S.R., and Japan. See U.S. Department of Agriculture, Foreign Agricultural Service. World Grain Situation Outlooh for
 
1980.1981. Foreign Agriculture Circular FG-35-80 (Washington, D.C., US)A, 1980)). p. 12.
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Table 3-Balance of payments in goods and services, selected years, 1952-80 

Item 1952-584 1959-66" 1967-72' 1973 1975 1978 1980 

(U.S. $ million)
 

Exports (f.o.b.)

Cottonb +345 +362 +464 +688 +813 +558 -10
Petroleumc ... ,., ... 113 +132 +688 -:2,730
Other +98 
 +152 +281 +323 +455 +886 +1,342
Total 1423 
 +514 +745 +1,124 +1,400 +2,132 +4,692
 

Services
 
Suez Canal +88 +164 
 +15 0 485 +541 +650

RemttanCesd 
 .+86 +367 +1,760 +2,545
Other net -26 -56 -55 +79 +82 +1.145 +1,480
Total (net) +62 +108 -40 +7 +449 +3,446 +4,675 

Imports ("if.)

Food' 
 -52 -201 -130 -208 -982 -1,355 -2,590
Other -506 -703 -950 -1,456 -3,515 -5.496 -7,457
Total -558 -824 -1,080 -1,664 -4,497 -6,851 -10,047
 

Net balance on goods and services -73 -202 -375 -654 -2,480 -1,273 
 -608
Debt payment -8 -56 -240 -407 -476 -899 -1,313
 

Foreign exchange deficit -81 -258 -615 
 -1,061 -2,956 -2,172 -1,921
Supply of fundsf +11 +203 +585 +945 +2.980 +2,113 +1,397
Change in reserves -70 -53 -30 -116 +24 -59 -524 

Sources: The figures for 1952-72 are from K. Ikam, Egypt: Economic Management in aPeriod of Transition (Baltimore.
Md.: Johns Hopkins University Press, 1981), pp. 343-349. The later years are from Egypt, Central Bank of
Egypt, Economic Bulletin, various issues: and data from the U.S. Agency for International Development
Mission, Cairo. 

Averages for the periods given.
 
bIncludes raw 
cotton, yarn, cotton waste, and textiles.
 
CIncluded in "Other" until 1973.
 
d Included in "Other net" until 1973.
 

Only includes cereals until 1973. 
Including grants, loans, transfer payments, and suppliers' credits. 

growth in petroleum exports, which rose demand for imported foods increasing, one 
almost fou:fold in real terms between 1978 may well hesitate to pruject a continued 
and 1980 and now comprise 50 percent of favorable external position. Even if a strong
export revenues. With over 10 percent of the long-run external position were assured,
country's labor force working in the countries imports of wheat claim resources that could 
of the Persian Gulf, workers' remittances be utilized for imports of capital goods and 
continue to provide significant supplies of raw materials to enhance industrial growth
foreign exchange. Revenues from oil pipelines, and employment. 
the Suez Canal, and tourism have also 
grown (see Table 3). However, as Bruton 
suggests, these developments are largely A Cautionary Note 
independent of the main Egyptian economy 
and are clouded by political uncertainties.9 

The country's external balance has fluctuated The study emphasizes the historical 
significantly in the past three decades. With record. There are no projections or attempts 

Henry J.Bruton, Th - nise ofPeace Economic 'ooperationbetween Egypt and Israel, A Staff Paper(W2shington, D.C.: 
Brookings Institution, 1981), pp. 6-7. 
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to simulate the impacts of alternative policies, in certain ways at certain times. 
Placing such heavy reliance on gaining Clearly the approach taken has its limita

insights from the past contrasts with the tions. It is a captive of the historical period 
approach of some other economists.10 But chosen for examination. IC.the future brings
different approaches have their comparative circumstances and polic 'es not included in 
advantages in addres:,ing different questions. the range of past exp 2ri ,,ce, then whatever 
Asimulation study may seek to estimate the understanding is gleaned has limited value 
impact of different policies on foreign ex- For that reason, the study endeavors to 
change, imports, or consumer well- being. In establish that, at least for this problem, past
the process it will require estimates of how experience is rich and varied and can perhaps
various economic factors respond to changes shed some light on how food policies are 
induced by the policies. The concerns of this formed, implemented, and molded by chang
study are to use the past to distill knowledge ing circumstance. However, placing total 
of these responses rather than to quarry new reliance op. sometimes questionable data is 
faces, and to seek an understanding of what clearly a discomfort with which the approach
particular policy instruments were employed must live.'I 

10bee Lance Taylor. Mucro llodels for DevelopingCountries(NewYork: McGraw- 1II1. 1979), pp. 58-66; F. 1). McCarthy 

and LanceTafor,"Macro Food Policy Planning: A Gtneral Equilibrium Model for Plakistn," Review ofEconomirsand 
Statistics 62 (telbru,mr 1910)' 107-121:IBent IHasen. "Sinintilatini of Fiscal, Monetary and I-xchange Policy in a 
Primitive lc:, onoinN: Alghanistian." i Economic Stnutre and )evelopment. Fssa s in Honor of Jan ltinbergen. ed. 
II. C. Bos. IIbns l.ire1ina, Ind P de WaIlf(Ainsterd,lm: North I lollart, Publishing Co. 1973). lp 215-237; David
 
Bigmn and Shlotno Reutlinger. "Food l'ri e and Supply Sawhiliation: Nation,l Bufhr Storks nd Trade Pcolicy"
 
,lmi'ncun Journalo[.-.l'ricultiral1i:'onouriis 61 (No ebiner 1979): 657-667, and Shlhnio Reutlinger and l)avid Bigmn,,
 
"Fe,asibilit, L.ffv'l tioss. ,and (0osts11 FoodSeiirii Aieri ,k vs in l)evelnpl~inlg Counltris." n .Altwrwo\',ldis, ,d.
 
lood Secunti for lneveloping (ol ntries (Boulder. (:olc Wesvwe Press. 19111). pp. 185-212
 
?I f)ificlti{es ihe ot. ,ilit' . iad (ollsist(l '
%.ill i es ofL gNlian data i'. conironted most reserlr h rs Not' ,,Impl 1 ,(f the ( aIk,its'. , 1 fliv v,( dllffi,111hies- "[J\.Im Is Ow( lollo)'%ilg stdl( II1 nII: "()1iv c',ilnn(t h lp exp[ress wa.Vll

(,o'll ,111itout th lli'lltili gs (1(1gf toll thilport dit,1 reported ltian itliorities. Alie o is ollhciall, ,iNEg 

rese, rcher ',fio In,\ he itlrus l on l iti will have In t the' liuwl a
d ill tIs t,,it o c o tti' . c ik (Il 1dit,i lgailst tii 
wvorld's (otlllio lit, iports lgN pt. 1), ulirly houm 167 (ii A highliperetitig l th i lis(rli),Itii is ,tribtlled to 
waheat imports (XI (irgis. Indiistriihuliltitt and Irade I'att'rns in I-'g7t. Ki der Stulien No 143. Ilstittlit li r 
Welt%%irtsch ili mi dir I :iii',ersit,ilt K I luhingen .1. ( . B. Mohr, 19771. p 139) loi ermih the reanhr to ,eri l the 

Ill iinn 's iii sijiIllh'5,Iiv ( Ill ill!soirtes andtovi ldo h h\isis ihI Iof s t,ir\ hth -es taiiiii 
lataiused ii this t l\, l is ,r .presitedIII Appet i\ 4. 
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3 
BACKGROUND TO EGYPTIAN WHEAT POLICY 

For the land whither thou goest in to possess it,is not as the land of 
Egypt. from whence ye came out. where thou sowedst thy seed and 
waterdst it with thy foot, as a garden of herbs. 

Considering the vast history of Egypt.
students might flinch at limiting an historical 
perspective on wheat policy in Egypt to the 
period since 1800 A.D. There is, however, 
ample material in this period to provide
insights into the objectives and instruments 
of wheat policy. This historical review, 
which orovides a wealth of detail that 
caunot be captured in a model, is intended 
as a complement to the quantitative model. 
A list of the commonly used Egyptian weights 
ard measures follows. 

Weights and Measures 

Egyptian pound(LE)= 100 piastres
I hectare = 2.379 feddans 
I feddan = 1.038 acres 

I square kilometer = 238 feddans 
I keila = 16.5 liters 
1 ardeb = 198 liters 

= 150 kilograms of 

wheat 


1 cantar = 44.928 kilograms 


There are other reasons for undertaking 
a brief review of past policies. First, it 
provides somne guidance for identifying the 
central aspects to be recognized in the 
formal model, such as the importance of the 
country's external balance in determining
wheat policy, the influence of domestic 
policy on the volume of trade in wheat, the 
competition between wheat and cotton pro-
duction for domestic resources, and attempts 
to use wheat trade to influence domestic 
price levels and, through them, income 
distribution. All of these have been dominant 
themes of Egyptian wheat policy for nearly 
two centuries despite massive changes in 
political organization. 

Second, the review of past policies sup-
ports the argument that there are only a 

Deuteronomy. 11:10 

limited number of forces affecting the wheat 
sector, objectives that wheat policy can 
hope to achieve, and policy instruments 
that can be used. These forces include 
disturbances in output, changes in world 
prices of wheat and cotton, and wars. Govern
ments formulate policies to alter the domestic 
or foreign accounts and to change the 
distribution of income. And, in most cases, 
an attempt to shift relative prices has been 
the chosen policy instrument. 

In the late eighteenth century the agrarian 
structure under the last of the Mamluk 
rulers was essentially feudal. After British
and Ottoman troops ended the short-lived 
era of French domination, Mohammed Alicame to power. He and his descendants 
ruled until the demise of the monarchy in 

1953. From 1805 to 1849, during his rule, the 
government was totalitarian in nature. This 
was followed by what many consider as 
Egypt's capitalist era, which lasted until 
about 1930. The period covered by the Great 
Depression and World War IIwas character
ized by a greater incursion of the state in 
both the wheat sector and general economic 
activity. The problems and responses were 
typic.al of those of many Western nations. 
The most recent change in the political 
course came with the takeover by the Orga
nization of Free Officers under Nasser in 
1952, which ushered in an era of modern 
Arab socialism. Despite these upheavals, 
there have been striking similarities in both 
the problems and the solutions of Egyptian
wheat policy under the various regimes. 

The Eighteenth and Nineteenth 
Centuries 

Agricultural trade has always been im
portant to Egypt. Prior to the tenth century it 
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was a major supplier of papyrus to Europe. 12  

From ancient times into the Middle Ages, 
Egypt played an important role in the trading 
and :ommerce of both the Orient and 
Mediterranean and was a grain exporter and 
trader in spices. 

In the first half of the nineteenth century, 
Mohammed Ali imposed compulsory wheat 
procurement as a means of provisioning the 
military. He also sought to raise output of 
the agricultural sector by public investment 
in irrigation works and improved agricultural 
practices. Much of this investment was 
undertaken to permit the expansion of cotton 
and other export crops(including rice, sugar,
and indigo). Investment in domestic agricul-
ture for food and cotton production, as well 
as in food processing, textiles, glass, iron, 
and military equipment, also Nvas motivated 
by the need to reduce import expenditures 
and achieve independence from foreign 
suppliers. 

Traditional agricultural methods were 
based on the sowing of winter crops iii 1830 
basins along the Nile that were inundated 
during the flood season (July-October). When 
the water receded, crops such as wheat and 
barley were sown in November for harvest in 
April. River silt deposited in the basins 
replenished the fertile topsoil annually. 
However, winter crop production fluctuated 
sharply is the result of insufficient soil 
moisture or excessive flooding. Production 
of summer crops(cotton and rice) depended 
on the residual soil moisture in March or 
April. Under Mohammed Ali large-scale in-
vestment was undertaken to control the 
floodwaters through barrages and irrigation 
cana!s and to develop a system of perennial 
irrigation. This effort culminated over a 
century later witih the completion of the 
Aswan High Dam. Much of the investment 
in irrigation was stimulated by the desire to 
expand cotton production, especially after 
the introduction of the high-quality, extra-
long staple varieties, 

During the first half' of the nineteenth 
century, cotton became an important export 

crop. Export prices fell from $35 per cantar 
in 1835 to $10 in 1837 and to $7 in 1848. 
Throughout the period, an export tax was 
levied on cotton as the government purchased 
the crop at prices well below those it 
received in the export market. Petween 1820 
and 1834 cotton was typicallypurchased at 
LE 	0.12 and sold at LE 0.60.1 3 

Cereals were an important export crop
during the period, and the country benefited 
from sales to Britain, especially during the 
Napoleonic wars.14 The following table shows 
the production and export of wheat during 
1816-44.15 

Yea" 

1816 
1821 
1829 

1832 
1834 
1835 
1836 
1840 
1841 
1842 
1843 
1844 

Wheat Wheat 
Production Exports 

(1,000 ardebs) 

n.a 134 
1,200 n.a. 
n.a. 150 

1,025 n.a. 
2,021 n.a. 

950 n.a. 
1,347 n.a. 

n.a. 19 
n.a. 455 
n.a. 590 
n.a. 410 
n.a. 447 

2,534 287 

In 1824 and 1825 harvests of wheat were 
poor lue to floods. To hold down internal 
prices, exports were forbidden and the govern
ment imported additional supplies. Interven
tion in te foreign trade of wheat tu alter 
domestic urices has been a recurring toeme 
of Egyptian wheat policy. Variations in 
quality as an instrvment of whea( policy 
also appear repeatedly When floods reduced 
wheat output in 1829, the government not 
only supplemented supplies by drawing on 
stocks and importing grain and flour but 
also mixed beans and barley with the wheat 

"L.gvpptidii ,11 I'oli(S.i.l)i), I oi]iiiiii , il Ile Mildle Ages," in MI.A ( iok. ed . tudws in thetlistory'ofthe Middle 
Past from tih,Rise of I.s m to the Present )oy (Lo lIo it ord Uni()xf irsitv Press, 1970) p)pP63-77. 

I. A s Rislin, Ilite 	 , iArultural Policv oflihontr (,dAb in tgpt(imlbridge. %I,iss I irkrt ;nir ersiI\ Press. 1961), 
15 1. 

14 / Y 1 itiIhlig. Ittroduit rionto thle lodern I tonomre Histor, of III' Middle Ilast (I eie :1.I.1 trill. 1964), p 134. 

I Rikliin, .-Iricultur l Policy Iilihhs . ). .nid 37 \hvr n. ,appears the ligurt %%.is no( ai,ih,. 
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that was supplied to millers. The modern 
counterpart is changes in the milling ratio. 16  

There followed a period of relaxation in 
the compulsory procurement and government 
price fixing. Producers were allowed to sell 
directly to merchants. But in 1831 high 
prices forced the government to intervene 
to protect consumers, and in 1832 govern-
ment ration shops for wheat were opened in 
Cairo and Alexandria. 

In 1837 the country again needed to 
import wheat There was a 3 percent duty on 
imported wheat, although the government 
levied a higher import tax on wheat imported 
by merchants who were non-British; such 
are the ways of commercial policy! But to 
encourage imports all duties were suspended 
in November of 1837. By 1840 a policy of 
government stockholding had been imple-
mented. In part these were speculative 
stocks awaiting an increase in demand for 
Egyptian wheat from poor harvests or trade 
disruptions in Europe and Russia The Russian 
embargo on wheat exports in 1828 during 
the war with Turkey is an example of what 
has been currently rediscovered as "food 
politics." 

Cotton produftion started to rise during 
the second half of the nineteenth century, 
increasing from around I million cantars 
during the period 1860-64 to over 6 million 
cantars by 1900.17 By the turn of Lhe century 
cotton was generating 80-90 percent of 
Egypt's export receipts. The total population 
grew rapidly following widespread death 
f'om disease in 1853 and reached 10 million 
in 1900. The cultivated area rose only 20 
percent, although the increase in perennial 
irrigation allowed the cropped area to grow 
60 percent. The U.S. Civil War disrupted 
supplies of cotton to Europe and increased 
demand for Egyptian cotton. Egypt ceased 
to be an exporter of wheat, and imports of 
flour and cereals rose from an average of 
LE 0.8 million in 1885-89 to LE 4.2 million 

by 1913. 8 Since the late nineteenth century, 
increasing world supplies from the United 
States, Canada, Australia, and the Argentine 
have made wheat exporting less attractive. 
Egypt continues to depend to an increasing 
extent on imported wheat to supplement 
domestic supplies. 

Rapid population growth has increased 
the total population to more than40 million, 
about half of whom live in the urban sector. 
The area of agricultural land has remained 
constant at about 6 million feddans. The 
cropped area per capita today is only 0.27 
feddans compared with about 0.75 feddans 
at the turn of the century. The drop in the 
man/land ratio has had important conse
quences for agricultural production as well 
as for agricultural income per capita. 19 Crop
land has always been a principal limiting 
factor for Egyptian agriculture, which depends 
almost entirely on the Nile strip and delta. 
The scarcity of land has encouraged land
saving technology and has stimulated major 
public investment in land-augmenting irripa
tion works. High-yielding varieties and the 
extensive use of chemical fertilizers have 
long been characteristic of Egyptian agricul
ture. In the 1930s, for example, Egypt used 
60 kilograms of nitrogen per feddan compared 
with 38 kilograms in Holland and 15 in 
Denmark 20 

The rapid and widespread adoption of 
chemical fertilizers is partly explained by 
the change from basin to canal irrigation.2' 
The soil fertility was not replenished under 
the new system, and it was further taxed by 
the double(and triple) cropping that perennial 
irrigation allowed. Hence there was a need 
for artificial fertilizer to exploit the potential 
productivity of the new system. In addition, 
considerable investment in drainage was 
required, together with the introduction of 
restorative crops such as berseem (Egyptian 
clover) into rotations with cotton, which has 
a large demand for nutrients. 

16 This is discussed by S. Buchanan, "Egypt: Government Consumption Planning Schemes for Wheat and Other 
Primary Foods" (M.S. thesis, Cornell University, 1981). Chapter 6. 
17P. K. O'Brien, The Revolution in Egypt's Economic System (London: Oxford University Press, 1960), p. 5. 
IA. E. Crouch!t-y, The Economic Development of Modern Egypt (London: Oxford University Press, 1938), p. 172. 
19 Bent Han:,en and G. A. Marzouk, Development and Economic Policy in the UAR (Egypt) (Amsterdam: North Holland 
Publishing Co., 1965). 
20Hershlag, Introduction tothe Moderm ttistory of the Middle East, p. 108. 

21 Crouchley, The Economic Development of Modem Egypt, p. 241. 
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World War I and the Depression 

The Great War of 1914-1918 and its 
aftermath was a major shock to the Egyptian 
economy and to the wheat sector in particular. 
After an initial depression, the war stimulated 
world demand for cotton and export prices 
rose strongly. This combined with British 
military expenditures gave Egypt a strong 
external position. This favorable balance of 
trade was further enhanced by the difficulty 
of purchasing imports. However, greater 
plantings of cotton an-d the consequent 
reduction in domestic wheat production, 
the disruption of wheat and flour imports, 
and the increased demand for food by the 
military created a shortage of wheat. In 
September 1917 the government restricted 
plantings of the 1918 crop of cotton to one 
third of the land. The area fell from 1.8 
million to 1.3 million feddans, although, 
given the profitability of cotton, farmers 
probably evaded the controls to some extei, 

At the outbreak of the war, all export of 
foodstuffs was banned. Cereal prices were 
depressed as a result of the ban and ample 
harvests. However, at the insistence of the 
farmers who faced a low cotton price in 
1914 and wanted to shift land to wheat, the 
export ban was lifted in April 1915. It was 
reimposed in 1917 in an attempt to hold 
down domestic wheat prices. A Supplies 
Control Board took over the marketing of 
wheat controlling its distribution and setting 
maximum prices at every stage from the 
farmer to retail.22 But the price ceilings 
merely exacerbated the shortages, as wheat 
was withheld from official channels and 
sold on the black market. Domestic whcat 
prices doubled between 1914 and 1918. 
Again cotton areas were restrictedl in an 
effort to increase wheat production, and 
import duties on wheat were suspended. 

Inflation in basic food prices continued 
unabated after the war. The government, 
acting under its wartime powers, imported 
large quantities of wheat and flour from 
Australia and sold it in government shops at 
a loss throughout 1919 and 1920. This was 

22 Ibid.,1. 196. 

made possible by the strong reserve position 
that evolved during the war and by the 
postwar boom in cotton export receipts, 
which jumped to LE 105 million in 1920 
from about LE 40 million annually between 
1916 and 1919. 

Three fundamental aspects of Egyptian 
wheat policy emerge from the experience of 
the war. First, because wheat and cotton 
compete for domestic resources, there is an 
inevitable tt;,t~ncy to control the areas 
sown to each througi Idirect acreage control 
or by relative prices. Second, importcd wheat 
was used to hold down domestic prices. And 
third, the ability to subsidize wheat imports 
lepended, at least in part, on export earnings

and foreign exchange reserves. 2 3 

A slump in cotton occurred after the war 
and again in 1926. Each time the government 
intervened with acreage controls or direct 
purchases. After an ill- fated attempt to keep 
up spot prices in 1925, the government 
purchased futures contracts in cotton to 
offset the effect of speculation, which was 
believed to be dlepressing prices. Perhaps 
fortuitously, market prices rose, allowing 
the government to close its positions and 
not take delivery. 

Acalamitous fall in cotton export receipts 
with the onset of the depression in 1931 
ushered in another round of government 
reactions in the cotton and wheat markets. 
Export receipts fell from LE 48 million in 
1928-29 to an average of LE 20 million in 
,931-33. Unit prices were below those pre
vailing before World War I. The area sown to 
cotton fell from 2.1 million feddans to 1.1 
million feddans in just two years. The 
government reacted to the drop in prices 
and farm incomes by again entering the 
market and accumulating stocks of cotton. 

Afurther policy change was the introduc
tion of a tariff on wheat imports. Since the 
mid-nineteenth century, when Egypt was a 
part of the Ottoman area, it had been bound 
by a treaty that virtually guaranteed free 
trade in the Turkish Empire. 24 The maximum 
rate of duty on imporied goods was set at 8 
percent. The last of these treaties expired in 
1930, ending 90 years of free trade. 25 

21 C. Issa'i.E,'gypt An Fconomic and Social Analysis (I odon: Oxford Uluversil' Press, IN47), p. 33.
 

24 CrouchleV., The conormw Development of Modern 1:gpt. p. 233.
 
i Bent IIh,1tsen ,ld K.Nashashii. .ore gn IradeRegames andEconointc Development g pt. ,i s 
 o hilereoct'ries 
on foreign trmle, regimes d eolle onic ievvilopiniii 4 (Nee' York: Ntilonal 1iire,ltof Economic Resemch, 1975). 
pp. 3-4. 
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Issawi has argued that the tariff on 
wheat was introduced at the insistence of 
the cotton producers. 26 It was one of the few 
occasions when a policy involving an explicit 
transfer from consumers to producers was 
implemented. Previous and subsequent 
interventions either taxed producers or 
attempted to maintain farm incomes and 
hold down consumer prices. 

It was relatively easy for the cotton 
producers to build a case for the wheat 
tariff. In the first place, changing the price 
of wheat relative to cotton would shift 
resources to wheat and reduce the country's 
dependence on a single export crop. Since 
the introduction of long staple cotton, and 
especially since the turn of the century, the 
economy had been buffeted by a series of 
reversals in the world cotton market. The 
internal instability that resulted from such 
dependence was obviously undesirable. Lord 
Cromer, a British administrator of Egypt, 
uiged in 1905 "that people should be encour-
aged to grow ... cereals .. to lessen the 
country's dependence on cotton." 27  

Second, as Egypt was a major supplier of 
long staple cotton, reducing output would 
presumably lead to higher export prices, at 
least in the short run. However, the expansion 
of cotton output in the Sudan and the 
development of synthetics has largely elim-
inated this argument. 

Third, increased domestic wheat output
would reduce dependence on foreign supplies. 

All the elements of the traditional de-
fense of protectionism could be used to 
justify the tariff on wheat: national security, 
self-sufficiency, and a more diversified 
economy better able to withstand the vagaries 
of world markets. In addition, the tariff 
would not involve government outlay but 
would raise revenue and relieve the govern-
ment from pressures to make costly forays 
into the cotton market. A wheat tariff was 
introduced, wheat and flour imports fell 
drastically (Table 4), and imports of all 

26 Issawi, Egypt: An Economic and Social Analysis. p. 69. 

27 E. R J. Owee, "Attitudes of British Officials to the 

foodstuffs fell from 18 percent of total 
imports in 1928 to I I percent by 1935. 
Further boosts to domestic wheat prices 
came in two years of the late 1930s when 
wheat exports were subsidized. Issawi notes 
that "the result of all these measures was to 
raise the local price of wheat and maize to 
more than double that of imported grain.' 28 

Ir 1938 domestic wheat prices rose 25 
percent and serious civil disorders broke 
out. Egypt's"Corn Laws" were not abolished 
until 1950. Further aid to the wheat industry 
came through reduced duties on imported 
fertilizer. 

Despite protection, wheat output did not 
increase enough to offset the decline in 
imports. In addition, fluctuations in the 
harvest had a more pronounced effect on 
domestic availability. Issawi states tha' 
wheat supplies were cut 40 percent below 
1931.29 Annual grain and pulse consumption 
fell from 309 kilograms per capita between 
1927 and 1929 to 245 kilograms per capita 
between 1936 and 1938,30 even though 
average wheat yields for 1935-39 were higher 
than for any five-year period until 1953-59. 
The stimulus to fertilizer use from favorable 
prices for wheat contributed to higher yields. 

World War II and the 1950s 

The reaction of the government to the 
outbreak of World War II was similar to its 
reaction to the Great War.3 1 Shipping was 
seriously disrupted so that the normal flow 
of exports and imports could not be main
tained. Acreage controls on cotton were 
introduced again to limit government stock
piling. Despite some evasion, wartime 
measures were sufficiently stringent to reduce 
the cotton area from 1.98 million feddans in 
1938 to 0.71 million by 1942. 

Following a poor wheat harvest in 1941 
and strikes by workers protesting rising 

Development of the Egyptian Economy, 1882-1922." in 

M. A. Cook. ed.. Studies in the Ilistory,of the Middle East from the Rise of Islan to the PresentDay (London: Oxford
 
University Press, 1970), p, 283.
 
28 Issawi, Egypt. An Economic und Social Analysis. p. 69.
 

29Ibid. 

30 C. Issawi, Egypt at Mid-Century. An Economic Survey (London: Oxford University Press. 1954). p. 85. 

n For an extensive re,. iew of wheat production, trade, and marketing during World War 11.see E. M. t1. L.loyd, Food 

and Inflation in the Middle East. Food Research Institute: Studies in Food, Agriculture and World War I1(Stanford. 
Cal.: Stanford Universitv Press, 1956). 
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Table 4- Cereal imports and exports, 1931- 40 

Imports Exports 

Year Wheat Flour 
Cereals 

(Excluding Rice) Flour 

(LE 1,000) 

1931 545 1,167 2 
1932 515 516 31 
1933 5 57 '7 1 
1934 123 40 7 .. 
1935 281 33 8 
1936 5 34 70 i 
1937 0 34 441 28 
1938 103 47 112 2 
1939 22 23 8 
1940 4 44 492 12 

Source: D. C. Mead, Growth and Structural Change in the Egyptian Economy (Homewood, II1.: R. D. Irwin, Inc., 1967), 
pp. 349-350. 

wheat prices, the government in 1942 ordered 
that at least one third of each farm be 
devoted to wheat Retail price controls were 
also instituted. These measures also reflected 
the need to provide food for the allied forces 
in Egypt, the growth in population, and the 
lack of imports. 

The controls over production, marketing, 
and distribution of wheat were only partially 
dismantled after the war. In 1950 import 
duties on wheat were abolished, but the 
acreage controls were retained. In addition, 
between one and three ardebs of wheat per 
feddan had to be surrendered to the govern-
ment at a fixed price. Domestic wheat 
harvests in the immediate postwar years 
were poor. Soil fertility had been depleted 
during the war when fertilizer was very 
scarce. in contrast to the restrictions of the 
1930s, government intervention, were again 
directed at encouraging wheat production 
and holding down consumer prices. Imported 
wheat was sold at a loss from 1949 to 
1951.32 In the latter year, subsidized imports 
were about I million tons and government 
trading losses on wheat amounted to LE 18 
million. These imports required the use of 
convertible (nonsterling) foreign exchange 
reserves. Despite abnormally high sterling 

32 Issawi. Egypt at Mid-Centuy. p. 85. 

reserves following World War I, there was a 
dollar shortage and licensing of trade with 
countries outside the sterling bloc was 
introduced in 1948.33 

The rapid rise in cotton prices and 
export earnings during the Korean War 
stimulated plantings, which rose again to 
almost 2 million feddans. Trade controls 
were relaxed The boom was short-lived 
however, and the government was again 
faced with a sharp decline in cotton prices. 
It responded by buying all outstanding 
futures contracts on the Alexandria cotton 
futures exchange in ddition to purchases 
on the spot market. The results were disastrous. 
The fall in cotton prices was only the 
beginning of a long-term decline.34 The 
government tined to raising the producer 
prices of wh-eat in an attempt to maintain 
agricultural incomes. 

The controls and interventions, many of 
which originated during the depression of 
the 1930s and World War 11, were continued 
after the Nasse - revolution of 1952. There
fore, the socialist period did not signal an 
automatic increase in government interven
tion in the wheat market The most important 
and immediate action taken by the revolu
tionary government was a major land refornm35 

33Hansen and Nashashibi, Foreign Trade Regimes and Economic Development: Egypt. p. 30.
34 Ibid., p. 39. 
3SM. Abdel- Fadil, Development. Income Distribution and Social Change in Rural Egypt: 1953-1970 A Study in the Political 
Economy of Agrarian Transition. Occasional Paper No. 45 (Cambridge: Cambridge University Press, 1975). 
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4 
RECENT DEVELOPMENTS IN THE WHEAT SECTOR 

• . and so much corn was produced in this fertile country that after
sufficing for the consumption of avery extensive population itoffered a 
great surplus for the foreign market . . . and the quantity on hand
enabling the peasant to sell it at a low rate afforded aconsiderable profit
to the government being exported to other countries. 

Postwar Egyptian wheat policy reflects 
two basic objectives. The first is maintenance 
of the wartime controls on retail prices 
Egypt operates an extensive system of con-
sumer subsidies on foods, fuels, clothing,
and transport. Whereas some goods and 
services are rationed or subject to a means 
test, I read has been made available in 
apparently unlimited quantities at the sub-
sidized price. This is done by supplying
wheat to the predominantly state-owned 
mills at a low price, which is termed the 
consumer price, 

To hold down consumer prices in the 
face of rapid population growth, urbanization, 
and increased real incomes, the government
has relied on increasing imports of wheat 
(Figure 1).Even though at times an appreci-
able part of this has been provided on 
concessionary terms (Figure 2), the wheat 
imports have been a major claimant on 
foreign exchange reserves eiid receipts. Since 
1961, when all foreign trade was nationalized,
wheat and flour imports have been totally 
underthecontrolofthegovernment Through-
out the postwar period there has been 
concern with the foreign exchange implica-
tions of Egypt's agricultural policies." fhere 
is a considerable opportunity cost involved 
in population increase when foreign exchange
that could be used to build up Egypt's
productive capacity is used instead to finance 
food imports. Long-term growth prospects
suffer because of immediate consumption 
needs.' 36 At times, however, the foreign 
exchange constraint has been reflected in 
domestic consumption. Between 1967 and 

Sir Gardner Wilkinson 
Manners and Customs of 
the Ancient Egyptians 

1973, when appreciable resources were de
voted to the military, per capita wheat 
consumption was apparently cut back (Ap
pendix 4, Table 14).

The second government objective has 
been to encourage import substitution. The 
ratios of domestic to world prices (the
nominal protection coefficients) are shown 
in Figure 3. Wheat and maize have been 
favoredrelativetotheexportcropsofcotton 
and rice. In part this reflects the desire to 
economize on the use of foreign exchange,
although policymakers have been acutely 
aware of the potential reduction in foreign
exchange receipts that can result from the 
expansion of wheat relative to cotton. 

The policy of encouraging cereal output
relative to cotton and rice originated from 
the effect of war on the availability of 
imported grain and from the desire to reduce 
the country's economic dependence on cot
ton. These concerns have partly offset the 
tenGency to move away from cereal produc
tion, Land-augmenting investment(irrigation, 
drainage, and reclamation) and increased 
use of high-yielding varieties, multiple crop
ping, and agricultural chemicals have been 
logical consequences of the scarcity of land 
and rapid population growth. This has en
couraged changes in the product mix toward 
higher valu, products, suc'i as mili, fruits 
and vegetables, and ornamentals, all of 
which have an export potential to Europe
and other Arab countries. The product mix 
has in fact swung toward these high-value 
products, with fruit and vegetable production 
growing rapidly. 

36R. Wilson. The Economics of the Middle East (New York: Holmes and Meier, Inc., 1979), 1).25. 
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Figure I - Production and consumption of wheat, 1949-80 
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In part this reflects evasion of acreage
controls and compulsory wheat procurement 
During the period 1965-70 the average de-
livery quota was 2 ardebs per feddan, whereas 
the average yield was about 7.25 ardebs per 
feddan.37 The amounts varied by district 
according to soil fertility. These deliveries 
were made at prices below those prevailing 
for wheat sold on local markets. The official 
procurement policies were pursued with 
varying degrees of vigor. Farmers failing to 

Total consumption 

Productio niii i 
q59r,4. ; 

1965 1970 1975 1980
 

deliver their quota became liable to a fine. 
At times, however, relative prices were such 
that farmers sowed the more profitable, 
unregulated crops (vegetables and berseem) 
and paid the penalty for not delivering their 
quota of wheat. 

Both the level and mix of Egyptian
agricultural output depend not only on the 
specific policies adopted for individual crops 
but on overall economic policies. For example 
because Egyptian agriculture is a wholly 

37M.Abdel-Fadil, Development. Income Distribution and Social Change in Rural Egypt. p.89. Between 1970/71 and
1975/76 an average of 1.57 ardebs per feddan were delivered under the quota scheme; this fell to 0.65 ardebs per
feddan in 1976/77 when the compulsory delivery was made optional. See also F. Shalaby, "A Report on Wheat 
Consumption in Egypt," Program Economist's Office, U.S. Agency for International Development, Cairo, December 
1978. (Mimeographed.) 
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Figure 2 - AMA and the gap between production and consumption of wheat, 1949-78 
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traded goods sector, exchange rate policies 
have an important bearing on agricultural 
prices.38 The study by Hansen and Nashashibi 
on the foreign exchange regimes of Egypt
since World War II emphasizes the effect of 
protection and controls on agriculture.39  

G-
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Producer and Consumer Prices 

Both producer and consumer prices for 
wheat are largely determined by the govern
ment.40 Since 1949 the cost of imported
wheat has fallen appreciably, with sharp, 

38For arecent study of these issues, see Jorge Garcia Garcia, The Effects ofExchange Rates and Commercial Policy on
Agricultural Incentives in Colombia: 1953-1978. Research Report 24 (Washington. D.C.: International Food Policy
Research Institute. 1981). 
31 Hansen and Nashashibi, Foreign Trade Regimes and Economic Development: Egypt. 
40 The Egyptian wheat marketing system isdescribed by Ahmed A.Goueli, "Food Security Program in Egypt," in A.
Vald6s, ed., Food .ecurity for Developing Countries (Boulder, Colo.: Westview Press, 1981). p. 152. 
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Figure 3 - Nominal protection coefficients for major crops, 1950-79 
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brief rises during the Korean War boom and The price received by farmers for wheat 
in 1974 (Figure 4). The slight downward has declined relative to prices of competing 
trend in the average price received by pro- crops (Figure 5). Relative prices alone, how
ducers contrasts sharply with changes in ever, are not an adequate measure of incen
prices to consumers. The latter doubled tives to producers. Different rates of growth 
between 1950 and 1965, but have declined of crop yields and the subsidies on input 
almost every year since. During the latter prices should also be considered, but Figure 
half of the 1970s the real price of wheat to 5 at least indicates the broad pattern of 
consumers was cut in half. incentives. 4 1 

41For further details, including an analysis of the domestic resource costs for major Egyptian crops, see W. Cuddihy,
Agricultural Price Management in Egypt World Bank Staff Working Paper No. 388 (Washington. D.C.: International 
Bank for Reconstruction and Development, April 1980); and Egypt. Ministry of Economy, Foreign Trade, and 
Economic Cooperation. Economic Studies Unit, Policy Study on Pricing and Taxation ofMajorAltemative Agricultural
Crops (Cairo: Ministry of Economy, Foreign Trade, aad Economic Cooperation. 1980). 
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Figure 4 - Real wheat prices, 1949-79 
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A substantial part of the rapid rise in 
wheat consumption during the 1970s reflects 
the marked fall in the real price to consumers 
as well as the growth in population and 
income. At the same time, the producer
price of wheat also fell relative to livestock 
products and fruits and vegetables. In short, 
government pricing policies for wheat en-
couraged consumption and discouraged pro-
duction. That Egyptian wheat imports rose 
rapidly should come as no surprise, 

-

1965 	 1970 1975
 

An alternative way to measure the do
mestic pricing policy is to express internal 
prices as deviations from the border price.
These prices (converted to domestic currency
at the official exchange .ate) represent the 
opportunity cost rf a trdable good such as 
wheat to Egypt. The deviations, expressed as 
either a subsidy or tax, 4 2 have varied sub
stantially over the three decades (Figure 6).
Examination of these subsidy and taxing
patterns suggests that changes reflect choices 

42 The construction of the subsidies shown in Figure 6 is given in Tahle 16. 
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Figure 5 - Producer price of wheat relative to other crops, 1949-79
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made by the government in response to 
changing external circumstances. 43 Follow-
ing World War It,foreign exchange reserves 
were ample; consumer subsidies, imple-
mented as a wartime measure, were kept 
high while producer prices were well below 

Wheat/coaton 
Wheat/maize 

Wheat/rice----------

,i
 

"
 

t
 
1965 1970 1975
 

world levels. In 1952, after the takeover by 
the Organization of Free Officers, several 
policies were instituted to improve rural 
incomes. While land reform was the principal 
instrument it is evident from Figure 6 that 
the tax on producers was rapidly eliminated. 

43It should again be stressed that the relationship between internal and border prices is only one dimension of 
government policy. The calculation of the true net tax or s would include such elements as compulsory
delivery quotas, acreage restrictions, input subsidies, public investments in agricultural infrastructure, controls on 
land rent, expenditures on research and extension, and differential tax rates for rural incomes. Such acomputation,
if not impossible, lies outside the scope of this study. The following discussion is simply intended to develop some 
appreciation of the connection between one aspect of internal pricing policies and external events; nothing more is 
claimed. The reasonably high correlation between the nominal and effective levels of protection of Egyptian wheat 
production reported by Cuddihy lends some support to the use made here of direct comparisons with border prices.
See W.Cuddihy, Agricultural Price Management, p. 92. 
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.. igure 6 - Wheat subsidies and taxes, 1949-79 
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At the same time, with the collapse of the 
cotton market after the Korean War boom, 
the consumer subsidy was reduced in the 
light of the countrys reduced capacity to 
import, especially from outside the sterling 
bloc. These trends were reinforced by the 
military incursion in Yemen and the Suez 
War of 1956, which were followed by strict 
exchange controls and the shift of trade 
toward barter with the Eastern bloc. 
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Following a poor cotton crop in 1962, 
credits of LE 20 million were received from 
the IMF and the Egyptian pound was devalued. 
Consumer subsidies were again raised and 
producer taxes increased. The effective rate 
of protection fell from +16 percent in 196! 
to -10 percent in 1964. However, as 
military expenditures rose, increasing pres
sure on the government and foreign ai_:ounts, 
the pattern of taxes and subsidies was 

44 
Hansen and Nashashibi, Foreign Trade Regimes and Economic Development: Egypt. p. 160. 
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reversed. Domestic production was encour-
aged relative to cotton, and the consumer 
subsidy was successively reduced. With the 
outbreak of the Arab-Israeli War in 1967, 
consumer subsidies were further reduced in 
an effort to discourage domestic consumption 
and to reduce the need for imports. This was 
especially important as foreign aid shipments
from the United States had been discontinued 
Simultaneously, the producer tax was reduced, 
a move consistent with the desire to reduce 
imports. 

By the early 1970s conditions had changed 
again. Consumer subsidies rose as prospects 
for foreign exchange receipts improved and 
U.S. aid shipments were resumed, while 
domestic producers were taxed heavily in 
comparison to world prices. With the bur-
geoning subsidies, the fiscal costs became 
extremely high. The wheat and flour subsidy 
alone represented 30 percent of government 
revenues in 1974, the peak year, and was 
still 10 percent in 1978. Part of the rise in the 
cost of the subsidy was due to insulating 
domestic consumers from rises in the world 
price. It is important to note that the real 
price of wheat to consumers was consistently 
lowered during this period. 

In addition to the high cost of subsidies, 
the efficiency losses implied by wide diver-

gences between border and domestic prices 
of the principal agricultural commodities 
also caused concern. Under pressure from 
the IMF, the consumer subsidy was reduced 
somewhat Following the food riots ofJanuary 
1977, the consumer subsidy rose again. The 
IMF reduced the severity of its terms for 
additional credits, whereas debt rescheduling
and other foreign aid eased the pressure on 
foreign exchange resources. The producer 
tax again increased in the late 1970s at a 
time when foreign exchange receipts grew 
rapidly, augmenting the capacity to import 
wheat. 

Consumer prices have generally been 
below world prices except for severe setbacks 
to the foreign account in 1961 and 1962 and 
during the years of high military expenditures. 
As a result the rise in domestic wheat 
consumption has outstripped the relatively 
slow growth of domestic production, and 
imports have become increasingly important 
In an economy where foreign exchange has 
been artificially cheap and rationed admin
istratively, it is possible that the level of 
imports and hence the extent of the subsidy 
might reflect the country's capacity to import 
A model of wheat imports that explicitly 
incorporates foreign exchange is devel
oped in the next chapter. 
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5 
TOWARD AN ANALYTICAL FRAMEWORK 

I wanted to tell them [the National Security Council] that we had 
reached the "zero stage' conomically (marhalatalsifr) in every sense of 
the term.... I could not have paid apenny toward our debt installments 
falling due on January I, 1974; nor could I have bought agrain of wheat 
in 1974. There would not have been bread for the people. 

President Anwar el-Sadat 

Aframework for the analysis of Egyptian
wheat imports should reflect their incneasing 
claim on foreign exchange supplies and 
hence theirrole in the balance-of-payments
adjustment mechanism; the implicit tax on 
wheat producers and the explicit zubsidy to 
domestic consumers; and the role of cotton 
as a competitor for productive resources 
and as a source of foreign exchange. 

Traditionally, the empirical work on the 
measurement of import demand has been 
based on single equation models for either 
aggregate imports or broad categories. The 
principal arguments are typically relative 
prices and an activity variablc such as output, 
income, or expenditures. Several other "ad 
hoc" variables have been used to explain
shifts in the import demand function. How-
ever, the form of the function that is com-
monly used cannot generally be derived 
from any underlying model of economic 
behavior. 

The elasticity of substitution approach 
draws on the theory of consumer demand to 
derive estimating equations for the relative 
quantity of goods from alternative sources 
as functions of relative prices. This implies,
for example, that Canadian and U.S. wheat 
are imperfect substitutes on the Japanese
market, a view formalized by Armington 4 5 
His approach allows for the demand for the 
i-th commodity from the j-th source to be 

one of a total of mn demand functions in 
which domestic and foreign goods (from 
various sources) are imperfect substitutes. 
The mn demand functions can be derived 
from the maximization of a utility function 
in the same manner as one derives the 
reduced- form demand equations from any 
preference mapping and a given budget 
constraint. 

The Armington approach is the basis of 
the work by Grennes, Johnson, and Thursby 
on world wheat trade .'6 Konandreas, Bushnell, 
and Green47 take what is essentially one 
equation from the mn set of wheat demand 
equations and estimate the demand by each 
of five regions for U.S. wheat Their dependent 
variable is the quantity of wheat imported
from the United States by the region. The 
price of U.S. wheat relative to domestic 
wheat is significant in only 5 out of 15 
estimates reported, These results indicate 
some of the difficulties in obtaining meaning
ful price responses in markets for cereals 
that are essentially dominated by government 
trading monopolies. 4 8 In addition to the 
need to explicitly recognize the role of the 
government's domestic pricing policy, the 
importance of cereal imports in the total 
import expenditures of many countries sug
gests the need for a complete system of 
import demand equations. 

Since the 1960s there has been increasing 

P.S. Armington. "ATheory of Demand for Products Distinguished by Place of Production," internationalMonetar, 
Fund Staff Papr,'. !6 (March 1969): 159- 178. 
46 T. J. Grennes, 1.R Johnson. and M.Thurshy, The Economics ofthe World Grain Trade (New York: Praeger Publishers, 
1977). 
47Panos Konamdreas, I'. Bushnell, amd R.Green, "MixedI Fstimation of Import Demand Functions for U.S. Wheat,"University of California. Da is, ,iy 1977, Table I. (Minieographed.) 

4HFurther evidence of the linileil calpcity of single equation models to capture the forces deteriinig wheait
imports is found in C,it]y L .,ldara. "Grain Imports by Middle- lcobme Countries: Economic and Political Factors
Affecting Import Demn ld," i per presente(I to a seminar of the USI)A-Utin.ersit' Trul e Research Consortium,
Washington, D.C. June 1981. 
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ttention paid to systems of consumer demand 
equations. Aparallel and analogous develop-
ment is the system of factor cost share 
equations used to express the reducL 'form 
of an input 'jemand model derived from the 
theory of the firm.49 Both approaches have 
been applied to models of import demand.50 

Acountry can be viewed as a" firm' acquiring
imported and domestic inputs for use in 
generating national output. If it is further 
assumed that imported factors of production
comprise a separable group, then the problem 
is reduced to selecting levels of imports to 
minimize the total cost of imported inputs, 
The reduced form of such a model is a set of 
import demand functions in prices and total 
expenditure or imports, the latter constituting
the budget constraint.5 1  

This study is concerned with the allocation 
of total import expenditures between wheat 
and other imports. The notion of a complete 
system of import demand equations is thus 
appealing. But to invoke the assumption of 
weak separability (either in production or 
utility) between imported and domestic 
wheats is unappealing. That the marginal 
rate of substitution between imported wheat 
and any other imported good might be 
independent of the quantity of domestic 
wheat seems implausible. For this reason 
other grounds must be sought on which to 

base a complete system of import demand 
functions. These lie in the administrative 
allocation of foreign exchange to classes of 
imports, which is characteristic of many 
LDCs. 

The Foreign Exchange Constraint 

The notion that a foreign exchange
constraint may be a determinant of imports
has been increasingly addressed, especially 
in the growing literature on food security. 
Sarris notes that in five major net wheat
importing countries (Brazil, Mexico, Egypt, 
Pakistan, and India) imports have varied 
much less than domestic output. "Whether 
this is due to lack of foreign exchange is not 
clear,' 5 2 Vald~s and Yonandreas find that 
although the average food import bill in 24 
LDCs was not a large drain on foreign 
exchange, it varied markedly and in unfavor
able years was "intolerably high for several 
countries."5 3 Siamwalla and Vald6s suggest 
that "foreign exchange availability may be 
the most crucial factor determining whether 
or not a country can import enough food to 
stabilize food consumption."5 4 Abbott argues 
that"importing countries that must allocate 
limited foreign exchange to payments for 

49H. Theil, The System- Wide Approach to Microeconomics (Chicago, Ill.: University of Chicago Press, 1980). 
so Among the first to apply these approaches were Barten (using the factor cost minimizing approach) and Gregory
(using a CES function in a two-stage utility tree model). See A. P. Barten. "An Import Allocation Model for the 
Common Market," CahiersEconomiques de Bruxelles 50 (Second Trimester 1971): 153-164; and R G. Gregory, "United
States Imports and Internal Pressure of Demand: 1948-1968," The American Economic Review 61 (March 1971): 28-47.
The cost minimization approach is followed in D. F.Burgess, "A Cost Minimization Approach to Import Demand
Equations," Review ofEconomics and Statistics 55 (May 1974): 225-234; and D. F. Burgess, "Production Theory and the
Derived Demand for Imports." Journal ofInternational Economics 4 (1974): 103-I 17. Avariant using input- output data
is given by V.Sundararajan and S.Thakur, "Input- Output Approach to Import Demand Functions: Experiments with
Korean Data." International Monetary Fund StaffPapers 23 (November 1978): 674-698. See also K. W. Clements anad H.
Theil, "A Simplf Method of Estimating Price Elasticities in International Trade," Economic Letters I (1978): 133-137.
The use of a complete demand system for modeling the import demand of grain is suggested by K.W. Clements,
"Grain Import Demand Functions for Japan and the Common Market," University of Chicago. Chicago, Ill.,
September 1975 (mimeographed); and is further explored in K. W. Clements. "Demand System Models of
International Trade in Grain." University of Chicago. Chicago, Ill., December 1975 (mimeographed). An applicationof a utility maximization to the derivation of import equations for India is found in 1. Ali. "A Two-level Util;ty
Function and a Stepped Supply Function in a General Equilibrium Model of Trade," The Developing Economies 8
(September 1980): 298-312. An ambitious approach in which five classes of goods from three sources (including
domestic supplies) are distinguished for each of six countries in the European Economic Community is presente'l by
R Berner "A General Equilibrium Model of International Discrimination" (Ph.D. thesis, University of Pennsylvanlid.
1976). 
51The same result would follow if imports are viewed as final goods makingup a weakly separable group in the itility
function.
 
52Alexander If. Sarr,';, "Grain imports 
 and Food Security in an Unstable International Market." Journal of
Development Economics 7 (November 1980): 490. 
53 Vald~s and Konandreas, "Assessing Food insecurity," p. 31. 
54Ammar Siamwalla and Alberto Valdls, "Food Insecurity in Developing Countries," Food Policy 5(November 1980):
265. 
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grain may be !nfluenced by export receipts is clear that in the long run it is the 
and foreign, capital inflows in making

55 
productive capacity of the economy that

import decisions. " limits its consumption of importables (or
The view that a shortage of foreign anything else), and not a foreign exchange

exchange constrains the rate of growth of constraint.58 

developing economies has received wide If the economy is holding foreign ex
attention.56 In contrast, recent literature change reserves, then it can acquire addi
stimulated by the rise of oil and commodity tional foreign goods in the current year. The
prices in the 1970s has posited that current real income loss due to a rise in world prices
consumption of a particular commodity is is transferred through time but not eliminated. 
constrained by the availability of foreign If the price of foreign currency in terms of
exchange. domestic currency is freely determined, then 

To facilitate discussion of the foreign excess demand for foreign currency will
exchange constraint, suppose that a small, raise its price and ration it between competing 
open economy produces tradable goods uses accordingly. In fact, most developing
(importables and exportables) and nontraded countries do not allow foreign exchange
goods. The prices of traded goods are deter- rates to float in ihis manner, and there are
mined in world markets. The prices of the substantive reasons for such policies.5 9 

nontraded goods are determined by their However, it is this adherence to fixed ex
supply and demand in domestic markets. It change rates that imparts some validity to 
is assumed that the sum of the excess the concept of a foreign exchange constraint
demands in all markets is initially zero, so Short-term adherence to fixed exchange
the economy is in both internal and external rates can only be pursued through the use of
balance. 57  foreign exchange reserves and access to 

Now assume a permanent shift in prefer- accommodating flows of foreign capital.
ences toward the consumption of a traded Excess demand for foreign exchange implies
good (say an importable). In the first instance, at least a temporary overvaluation of the 
this will create excess demand for importables. domestic currency and the need for some
Reserves of foreign exchange will fall, which form of nonprice rationing. The additional 
will limit the capacity of the economy to foreign exchange needed to maintain wheat
acquire additional imports if the exchange consumption through expanded imports will 
rate is pegged in the short run. But this not be forthcoming at a fixed exchange rate,
condition cannot persist. Relative prices as there will be no incentive to expand the 
must change (for example by a devaluation) export of other goods. If in the short run the
until resources are reassigned so that although price of foreign exchange is pegged and
the consumption of importables has risen there are limited supplies from reserves and
(relative to exportables and nontradables), borrowing, then imports are constlained by
external and internal balance is restored. It the availability of foreign exchange. Wheat 

5 Philip C. Abbott, "Modeling International Grain Trade with Government Controlled Markets." American Journal of 
Agricultural Economics 61 (February 1979): 3 1. 
56 The concept became a cornerstone of the Latin American structuralist school, and the notion of "two gaps"(foreign exchange and savings) has been incorporated in programming models of econotnic development. No
attempt is made here to engage in this debate. The concept was concerned with economic growth. In contrast, recent

literature has posited that current consumption of a particular cotnnodit, (food) is constrained by the availability of
 
foreign exchange.
 
57Corden providfs a uselul statement of this type of "Australian" todel. See W, Max (orden, Inflation. Erchange
Rates and the World Economy' (Chicago, Ill.: University of Chicago Press, 1977). Chipter I. 
soSee in particUlr Padrna Desai and Jagdish N. Bliagwat,i.ree Alternative Concepts of Foreign Exchange
Difficulties in Centrally Planned E(onotnies." Oxford Economic Papers 31 (Novembser 1979): 359-360: and C. Blitzer,
P. [sasgilpta. and J. Sliglitz. "Project Appraisal and Foreign lxchange Constraints," E-conomic Journal 9 1 (March 
1981): 60 
59.Theorelical oirk b,, Black and Fischer demonstrates the exten to hich ithe varianc in dotnestic consull!lptiotl is 
reducedi by pegged extiattge r,ites wxhen liese ire etlior,ry fluctuations is domlestic output. Ste S. W. Black,' 
ExchangeRate Poliies for less Developed Countries. .ssays in ht1ernational Fiane, No. 119I (Princelon, N.J.: Princeton
University, lecember 1976). and S. ifischer, -Stability ansI Exrchange Rate Systens in a Monetarist Model oi the 
Ba lance of Pay nients. ins lh lolitical l.'conorn ofMonetary' Refon, ed. R Z. Alilwr{ Monltclir, N :.1Allanh.iad. AS111,r 
and Co., 1977). pp 61-62 
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imports must compete with other imports 
and with adjustments to reserve holdings 
for the limited supplies of foreign exchange. 

In the longer term any tendency to 
adhere to overvalued exchange rates will 
require an administrative mechanism to 
allocate scarce foreign exchange. Apersistent 
foreign exchange constraint results from 
continued undervaluingofforeigncurrency 
by the central bank 

However, if the central bank is pegging 
the price of foreign exchange below its 
market clearing level, then it i. list either 
meet the excess demand from r . rves or 
use some nonprice rationing mechanism. If 
capital inflows or export receipts fall, the 
bank in the short run must either draw down 
reserve holdings or tighten import restrictions 
(for example, through higher tariffs, import 
quotas, advance deposits) so that the effective 
demand for foreign exchange at the subsidized 
price is reduced. Hence, the noti.-f of a 
foreign exchange constraint leads to a con-
sideratfon of the balance- of- payments ad-
justment mechanism and the reserve holding 
policy of the central bank Questions such 
as the following arise. What is the desired 
level of foreign exchange reserves? How 
quickly does the central bank act to restore 
reserve holdings, that is, to close the gap 
between desired and actual reserves? How 
do the imports of food and nonfood respond 
to a change in foreign exchange supplies? 
What is the importance of maintaining 
imports at desired levels as contrasted with 
restoring reserve holdings? 

If the central bank subsidizes the sale of 
foreign currency, it may meet a temporary 
fall in exchange receipts by drawing clown 
reserves below some desired long-run level, 
But if it wishes to restore the level of 
reserves later, exchange receipts will have 
to be allocated to reserves as well as imports. 
Consequently, while exchange receipts cor
respond to a budget constraint facing imports, 
fluctuations in the level of reserves make 
total import expenditures an endogenous
variable. There is no direct and immediate 
relation between the flow of export receipts 

and the level of imports. The length and 
stability of the lags between them depend 
on the kind of policies used to achieve 
external balance. The relation between im
ports and foreign exchange is in fact part of 
the balance-of-payments adjustment. In 
many LDCs, restrictions on imports are used 
as principal tools to achieve external balance, 
given a persistently overvalued domestic 
currency. This certainly has been a charac
teristic of Egyptian economic policy.60 The 
allocation of the foreign exchange budget 
between classes of imports and reserve 
holdings is a central pillar of the econometric 
model developed in Chapter 6. 

The implications of foreign exchange 
budgeting for import demand functions are 
summarized by Behrman and Hanson: 

Quantitative restrictions are frequently 
used to maintain adisequilibrium sysiem 
with overvalued exchange rates and ex
cess demand for foreign exchange. Dis
equilibrium is allowed to persist because 
of the perceived negative distribution, 
inflationaiy, and political effects of 
devaluation, and midespread convictions 
about the inadequacy of allocation by
prices. The existence of strong vested 
interests in the disequilibriutn system 
(e.g., owners of factors in import sub
stitution subsections, the recipients oftmport licenses or the government hu
reaucracy) also helps to perpetuate these 
systems. To satisfy what appears to he 
suhstantial excess demand perpetuated 
in part by the restrictions themselves. 
controls are generally relaxed when
foreign exchange becomes available from 

export booms or increased capital in
flows. The import functions need to he 
imodified, therefore, not only to include 

the above mentionel policy tools and 
foreign prices hut also the availability of 
foreign exchange in a system of disequi-
Iibrium exchange control/'j 

Egyptian Wheat Policy 

Figure 7 illustrates the principal elements 
of Egyptian wheat policy. Wheat and other 

60See ltansen and Nashashihi. Foreign IradeRegimes and Economic )evelopment: Egypt. especially Chapter 5: and the 
appendix by K. Nashashihi, "I oreign Trae(le and Eco)nomic Development in the UAR: A Case Study, to Trade Patterns 
in the Middle East. Iy L. t'reston (Washington, D.C.: American Frnterprise Institute for Public Policy Research, 1970).
 
pp. 73-93.
 
61 J. Behrman ind .t. A. IHason. "The 
 Use of Irotooometric Models itt Imveloping Countries," it Short. Term 
MacroeconomicPolicyitn Latin America, the National Blureau of Lc(nrttic Research (titer C'inferetm- Series No 14, ed. 
.1. Behrman and J. A. Itanson (CamhrirIge, Mass: Ballinger Puhlishing Co.. 1979), p. 2(0. 
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Figure 7 - Production and trade of wheat and other goods with government intervention 
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traded goods are assumed to constitute the is located on the production possibility
importable and exportable goods for the frontier, TT. Given the opportunity to trade, 
economy. It is legitimate to treat all other individuals would choose combination E',
traded goods as an aggregate provided their on the private indifference curve P'. Wheat
relative prices are fixed. This is consistent imports (AA') would be acquired at (TOT)wby
with the small-country assumption made the export of other goods (BB'). Total wheat
throughout this study. In an unfettered consumption would be OA', comprised of
world, domestic output and consumption OA units of domestic production plus AA'
would be guided by the world price ratio units of imported wheat.
(TOT)w, resulting in production at point Kof Now consider the social preference func-
OB of other goods and OA of wheat. Point K tion W, which is distinct from the private or 
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6
market demand curve for wheat (see Appendix 
1).2 Assuming for the moment that domestic 
resource allocation is unchanged, wheat 
imports will rise from AN to AAf, purchased 
at (TOT)" by releasing a quantity B"B' of the 
other good, The government is constrained 
by (TOT)"; but it is also constrained by the 
private demand curves as reflected in the 
private preference structure P', P'. So to 
augment wheat consumption to the socially 
desirable level of OA'will involve a change 
in the price of wheat relative Lo the other 
good. In fact, the consumption point E"will 
be attainable only if the domestic terms of 
trade facing consumers are altered to (TOT)t 
by a subsidy to wheat, thereby lowering its 
relative price to consumers. The extent of 
the government intervention is conveniently 
captured by the angle 6", which can be 
viewed as a wedge driven between the world 
and the consumer prices. The level of wheat 
imports will be determined in part by the 
size of that intervention. 

Figure 7 allows us to explore further the 
implications of this change in the relative 
prices of wheat and other goods. At (TOT)" 
domestic resources are allocated so as to 
produce at point Kon the production frontier. 
But if domestic producers are to face the 
relative prices given by(TOT , then resources 
will be shifted out of wheat production and 
into the production of other goods. The sale 
of subsidized imported wheat by the govern
ment will tend to depress the relative price 
facing domestic producers and output will 
fall to OA" (point Lon the production fron-
tier). But with the levels of output of wheat 
and other goods given by point L, consump-
tion at E" is no longer feasible. Additional 
exports of B"B'" will be needed, There will 
be an excess demand for foreign exchange, 
which is typically met by a combination of 
food aid, a decline in net foreign assets, 
and, importantly, in the administrative allo-
cation of the scarce foreign exchange to 
various classes of imports. In addition, 

sUme of the adjustment comes through the 
use of a dual price system. The government 
drives a further wedge in th'e domestic 
pricing by offering producers the price 
implied by (TOT)". Production now moves to 
point M, alleviating but not eliminating the 
external imbalance caused by the subsidy to 
domestic consumers. 

In reviewing government price policies, 
Amin provides some justification for the 
view that the producer wedge is an offset to 
the consumer price wedge. "Government 
control of prices which started during the 
war for most important foodstuffs: wheat, 
maize, rice and sugar, and more recently for 
practically all other foodstuffs, and strict 
control measures are now practiced by the 
police. The fixing of prices by the govern
ment has been done mainly in the interest of 
consumers and only occasionally were the 
prices of wheat and rice raised to encourage 
greater production.' 63 

In summary, Egyptian wheat policy in
volves two key interventions by the govern
ment. From Figure 764 these are: 

Consumer 
Subsidy: 0'= (TOT)" - (TOT)(, (1) 

Domestic 
Wheat Wedge: 0"= (TOT)" - (TOT)". (2) 

The magnitude of the wedges will deter
mine the level of wheat imports. It is through 
them that the effect of the government's 
domestic consumer and producer policies 
are captured (Appendix 2).6 As a consequence 
of these wedges, there is an excess demand 
for foreign exchange at a fixed exchange 
rate. To the extent that the government then 
implements an import quota scheme through 
foreign exchange budgeting it is to be 
expected that the size of the wedges will 
themselves be partly determined by the 
country's external balance. 

62The relation between the private and social demand for wheat is discussed in Appendix 1. 
61G. A. Ainin, FoodSupply and Economic Development with Special Reference to Egypt (London: Frank Cass and Co.. Ltd., 

1966), p. 117.
 
64 Although the discussion of Figure 7 did not explicitly reler to the pricing of cotton, the setting of the relative prices
 

facing producers (TfOT)'' clearh Involved both the w'heat mnd cotton prices. Further. no explicit atttent ion , ac paihlto
 
input subsidies, I tlpOrts of wbeat , nd cotton cm he itncorporatel ly viet ing the tertos of trade lacing producers as
 
the net of all governtne i inteflentiotis,
 
65 The manner in which government policies are incoroaltd inexistitg models ofitport detnatnd is revi'ed itt
 
Appendix 2.
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Consider a decline in the command over 
foreign goods and services brought about by 
an exogenous fall in foreign exchange re-
ceipts. A number of mechanisms may operate 
to restore external balance. These include 
devaluation, the use of multiple exchange 
rates, short-term borrowings, declines in re-

serve holdings, and cuts in imports. Changes 
in the level of domestic prices (that is, the 
two wheat price wedges) will alter the level 
of wheat imports. In short, the government's 
intervention in the wheat market is both a 
determinant of, and is influenced by, the 
external account. 
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6 
AN ECONOMETRIC MODEL 

There is a wealth of statistical material on the Egyptian economy, but
little is usable without much processing and elaboration. 

The econometric model ofwheat imports 
for Egypt explicitly recognizes three features: 
first, decisions about the level of wheat and 
other imports are part of the balance-of-
payments adjustment mechanism; second, 
wheat imports reflect domestic pricing 
policies, which are influenced by the external 
account; and finally, cotton pricing policy 
is an integral element because coton both 
competes for domestic resources ai'd is a 
source of foreign e',change. 

Consider the fundamental acccunting
identity, 

=F M + AR, (3) 

which states that the total sources of foreign
exchange (F)are identical to its uses: import
expenditures (M) and changes in reserve 
holdings (AR). This identity is the basis of 
the model. 66 Imports will be separated into 
wheat and "other," both imported at given
world prices. Thus, 

F =-P ,Mw + PMn + AR. (4) 

Foreign exchange receipts are taken as 

Robert Mabro 
The Egyptian Economy: 1952-1972 

exogenously determined. However, it is not 
uncommon for importables and exportables 
to compete in production (and possibly
consumption).67 This raises the possibility
that some part of the foreign exchange
earnings may be responsive to domestic 
policies concerning the production and 
consumption of the importable. Such is the 
case with cotton in Egypt. 68 

In Egypt wheat is grown in competition
with cotton in a relatively complex crop
rotation. This arises because continuous 
cropping is possible, but the use of a 
nitrogen- fixing legume (berseem) is required 
before growing cotton. The extent to which 
this berseem- cotton rotation is "required"
would depend on the relative prices of 
cotton, artificial nitrogen, and animal fodder. 
In both lower and upper Egypt, the sowing
of cotton (a summer crop) precedes the 
harvest of wheat (a winter crop) by one or 
two months. In addition, the extensive use 
of ceilings on cotton area to encourage 
wheat output (see Chapter 3) is further 
evidence of the short-run substitution pos
sibilities between wheat and cotton.69 Wheat 
is a major item of total import expenditures 

66 There is a strong analogy with the identity that income is equal to consumption plus saving. 
67 Such settings arise in a number of African countries: cotton and wheat in the Sudan, cotton and maize inTanzania, and peanuts and cereals in Senegal. For a discussion of the latter see Cathy L. Jabara and Robert L.Thompson, "Agricultural Comparative Advantage Under International Price Uncertainty: The Case of Senegal,"
American Journal ofAgricultural Economics 62 (May 1980): 188-198.
 
68 The trae-off between generating more foreign exchange through cotton to be used to import the additional wheat
 
needed to compensate for the decline in domestic output has long been a central element of the debate on agriculturalprice in Egypt. See Bent Hansen. Cotton versus Grain: On the Optimal Allocation of Agricultural Land, Memo No. 275
(Cairo: Institute of National Planning. April 1963). A U.S. Senate team reported that "As long as present marketconditions prevail it will be advantageous for Egypt to pursue its plan to produce high quality long-staple cotton andpremium quali'y rice for export on the land most suitable for these purposes and use the foreign exchange obtainedin this way to import wheat and maize." U.S. Senate. Committee on the Judiciary, Subcommittee on Refugees andEscapees, World lunger, Health. and Refugee Problems: Summary ofSpecialStudy Mission to Asia and the Middle East: ArabRepublic of Egypt (Washington, D.C.: U.S. Government Printing Office. 1977). pp. 15-16. 

More details of Egypt's cropping patterns may be found in U.S. Department of Agriculture, Foreign AgriculturalService, Egypt: MajorConstraintsto IncreasingAgricultural Productivity. Foreign Agricultural Economics Report No. 120(Washington. D.C.: USDA. 1976): Hansen and Nashashibi. Foreign Trade Regimes and Economic Development: Egypt,especially in Chapter6; and H.A.El-Tobgy. Contemporary Egyptian Agriculture, 2nd ed. (Cairo: tord Foundation, 1976). 

69 
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and cotton an important source of foreign 
exchange. However, if the Egyptian govern-
ment were to lower the domestic price of 
wheat as part of its cereal consumption 
policy, producers would switch some land 
to cotton, augmenting exports. In sctting 
internal prices, the government can be 
expected to consider not only the allocation 
of foreign exchange to imports and adjust
ments in reserve holdings, but also the flow 
of export receipts from cotton. These receipts
would then become part of the balance-of-
payments adjustment process, which is in
tegrally related to domestic wheat policy. 
As a consequence, cotton export receipts (E) 
are taken as an endogenous component of 
total foreign exchange earnings, 

Another part of total exchange receipts
is also viewed as endogenous, These are the 
foreign exchange receipts (registered in the 
form of a capital inflow) that correspond to 
the import of wheat under foreign aid agree-
ments. In the absence of detailed information 
it will be assumed that all wheat imported as 
aid is accompanied by a corresponding 
entry for a capital inflow in the balance-of-
payments accounts. It is recognized that 
this will overstate the contribution of aid 
wheat. Equation (4) is rewritten as: 

FEA + E + A = P,1v, 

+ P, + R, - P, 1. (5) 

where earnings other than cotton(E) and the 
value of aid wheat (A) are denoted by FEA 
and taken to be exogenously determined 
together with world prices (P,,and I) and 
opening reserves (R, ). This leaves five 
endogenous variables: E, A, Mw, M, and R. 
However, because of the adding up implied
by equation (5), it is only necessary to have 
equations foi any four The first four are 
chosen. 

If, instead of estimating M one were to,
estimate total import expenditures (M) to-
gether with M, (and E and A). then one 
could still find M,, from the fact that 
M= M,,P + M P It is this approach that is 
followed. Total import expenditures(M), the 
quantity of wheat imports (M,), the value of 

wheat aid(A), and cotton exchange earnings 
(E) are estimated. These constitute three 
blocks of equations, each of which is now 
discussed in turn. In addition, the appropria~e 
econometric specification of the foreign ex
change constraint is discussed in Appendix 3. 

Balance of Payments 

Adjustment Block 

As described by Hemphill, 70 the follow
ing structural equations are specified. They 
relate to the allocation of exchange receipts 
to aggregate imports (M) and changes in 
reserves (AR). The foreign exchange authority 
is seen to have two generally conflicting
goals. The first is to maintain actual imports 
(M)at their long-run expected level (M*), so 
as not to disrupt domestic production through 
shortages of raw materials ortA lessen future 
productive capacity through reduced imports 
of capital goods. Second, the authority 
endeavors to restore reserves to their desired 
level R*, implying that AR* - R - R, - . In 
general, there is no presumption that the 
actual level of receipts (F) will not allow 
both these goals to be achieved simul
taneously. Hemphill derives the following 
allocation function. 7 1 

AR,/(F - M,) = (I - X,) 
+ , [(P - R1 )/(F - Mr)], (6) 

where 0 < X1 < I This is a linear function 
relating actual (AR1 ) to desired changes in 
reserve holdings (R - R, l). The reserve 
holding goal would be satisfied along the 
locus of points described by a 45 degree 
line, whereX, = 1. Ifthe central bank places
emphasis on maintaining reserves at the 
desired level while allowing imports to 
fluctuate, then X,would tend to unity. Along 
the locus of points where the dependent 
variable of equation (6) is unity, then actual 
imports (M,) are equal to desired imports 
(M*)- hence a value of X equal toO reflects a 
policy that emphasizes the stability of import 

70 W. H. Hemphill, "The Effects of Foreign Exchange Receipts on Inports of Less Developed Countries," International 
Monetary Fund Staff Papers 21 (Novetnber 1974): 637-677. 
71 Ibid., pp. 675-677. 
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expenditures at the expense of reserves.72  between actual and expected receipts. Ex-
To equation (6) must be added additional pected receipts were generated from equation

structural equations for the three expected (8) using a first-round estimate of X2 after a 
variables: M*, F*, and R*. These are given by: time series of a,. was constructed by using 

the variability around three-year moving
M*= F, (7) averages. The estimate of X5 was not 

statistically different from 0.Because of the 
= Ft - X2 (AFt), and (8) potentially unsatisfactory nature ofthe proxy 

(9 variable used for disturbances, it would be 
R = '\3+ X4 (F). () premature to infer from this result that 

Egyptian reserve holdings have not been
Equation (7)simply represents the assumption affected by changes in the perceived vari
that in the long term there is no net reserve ability of receipts. However, the results were 
accumulation. Equation (8) describes ex- such that the simple transactions view implied 
pected foreign exchange receipts as being by equation (9)was maintained. 74 

equal to current receipts plus a response to Hemphil175 has shown that equation (6) 
the change over the last year. If this is expected yields a reduced form equation for import 
to be a permanent increase, X2 would be expenditures, which is linear in the variables 
negative. If it is regarded as a totally tansi- R,1'F,and aF. It is this equation that is 
tory phenomenon, 'k. wo'tld be positive. estimated as part of the structure of the 
Finally, desired reserves, equation (9), are present model. The values of the X.can be 
seen to be a simple linear function oi calculated from the estimated coefdicients, 
expected receipts. The coefficient '\4 should as this substructure is exactly identified. 
be positive under either a simple transactions The equation describing total import ex
demand theory, or alternatively (as Hemphill penditures is then: 
suggests) if the authorities believe that the 
variance and magnitude of expected receipts M= M(C, DW2, R , F, AF, Ed. (10) 
are positively correlated. 

Because of the changing mix of Egyptian 
export receipts due to the declining impor- The letters C and e, are used throughout to 
tance of cotton, it was felt that the variability indicate the presence of an intercept and a 
of expected receipts may have actually stochastic term. The notation X I is used to 
declined. inthis case desired reserve holdings indicate the value of any variable, X, 
may have been reduced. This corresponds lagged by one period. The prefix A (delta) 
to a "disturbance view" of reserve holdings, indicates the change in the variable; that is, 
in which the demand for reserves depends AX= X -X, 1.F and AF refer to tutal foreign 
on the level of deviations of actual from exchange receipts and their change from 
expected receipts.73  the previous period. Given the assumption 

In order to test this hypothesis, an that the desired levels of long-run import 
alternative version of equation (9) was pos- expenditures and exchange receipts are 
tulated in which an additional term (,s5a-,) equated [equation (7)], it is to be expected 
appeared. The variable r,. was defined as that the coefficient of F would not differ 
the standard deviation of the differences significantly from unity. The variables DW 

72 Ibid., p. 651. Hemphill shows that equation (6) can he derived from the minimization of a quadratic cost function 

whose arguments are deviations of actual imports and reserves from their desired levels. This function is given as 

C= ar+ 0 (M, - MI), + 3, (R,- R*)2. 

where, X,/( - No = fA/ A1.
 
73These issues are examined in F.s.Hipple, 
 The Disturbances Approach to the Demand for International Reserves. 
Princeton Studies in International Finance No.35 (Princeton, N.J.: Princeton University, 1974). 
74In a single equation model of Egyptian reserve holdings, Otchere finds that greater variability of export receipts
 
induces significantly lower levels of reserves. See D. K. Otchere. "An Adjustment Model of Reserve Holding
 
Behavior' The Developing Countries," The Developing Economies 13 (September 1975): 2"0-301.
 
7SHemphill, "Foreign Exchange Receipts."
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(followed by a numeral) refer to dummy wheat prices, total wheat stocks held by the
variables for the periods of military conflict Commodity Credit Corporation, and devia
between Egypt and Israel.76 tions from trend grain production in recipient 

Wheat Import Block 

In order to determine wheat imports, a 
series of estimating equations is used to 
describe domestic disappearance and pro-
duction, foreign aid, and the formation of 
prices. The latter involves equations for the 
two wheat price wedges, 07 and OP [see
equations (1) and (2)]. 

The second structural equation of the 
model describes total domestic wheat de-
mand, which is postulated to depend on real 
per capita income (INCAP) and the real 
consumer price of wheat (PCC). Thus, 

QD = QD(C, INCAP, PCC, E2). (1) 

An equation is included to explain the 
level of aid shipments of wheat (AIDC): 

AIDC = AIDC(C, PWC, DQC, 

DW4, DAI, DSI, E3). (12) 

The principal explanatory variable is the 
world wheat price (PWC). Concessionary 
shipments are expected to be lower when 
the world price of wheat is higher. In 
addition, foreign aid may be granted in part 
to offset shortfalls in domestic output. For 
this reason, a variable measuring the deviation 
of current wheat output around its trend 
value(DQC) is included. The variable DAI is 
a dummy used to capture the effect of the 
early years of the series when no aid flows 
were observed, while DSI is intended to 
capture the effect of the Suez War. 

In an attempt to explain the flow of U.S. 
food aid between 1961 and 1975, Hopkins 77  

uses a regression model in which the U.S. 

countries are the explanatory variables. This 
equation explained 82 percent of the variance 
in U.S. food aid shipments and all variables 
were significant. Higher prices reduced aid
shipments ("selfishness") and deviations 
below trend odtput in recipient countries 
raised shipments ("altruism"). However, 
Hopkins' attempts to apply this model to the 
specific case of Egypt were not as fruitful, 
one suspects, because the model does not 
capture the political volatility of U.S. aid to 
Egypt. 

The importance of political forces as a 
determinant of food aid to Egypt is discussed 
by Merrian 78 He cites a U.S. Senate report:
"Since Egypt is heavily dependent on food 
importations, and the nutritional situation 
is already a marginal one, any failure in food 
imports for whatever reason would have 
disastrous human and political consequences.
The survival of Egypt as a stable, independent 
nation depends on its being able to secure 
relatively large amounts of grain and' 79 other 
food it needs from foreign sources.

The first of the wedges in the wheat 
pricing is the consumer price subsidy (0c), 
denoted here as INV and defined as the 
difference between the world price and the 
consumer price. The world price is converted 
at the official exchange rate used for wheat 
imports expressed in real terms. That is, 

0' = INV - (PWC • RXRL) - PCC. (13) 

It is evident that if this equation is divided 
through by the world price, the intervention 
or wedge is simply measured as the difference 
between the nominal exchange rate and the 
implicit rate for wheat. RXRL, the real 
exchange rate (in pounds per dollar), is the 
official rate deflated by the ratio of the 
domestic price index to an international one; 

76 A dummy variable for a period of military buildup and hostilities is used in a number of equations. The exact 

specification is given in Table 7. 
77See R F.Hopkins. "Food Aid: The Political Economy of International Policy Formulation," Swtarthmore College.

Swarthmore, Pa., October 1980, pp. 133, 452. (Mimeographed.)

78 J G. Merriam, "US. Wheat to Egypt: The Use ofan Agricultural Commodity as aIForeign Policy Tool" in TheRoleof
 
US Agriculure in Foreign Policy ed. R M. Fraenkel, D.F. htadwiger and W. P.Browne(New York: Praeger Publishers, 
1979). pp. 90-106.
 
79 U.S. Senate. Committee on the Judiciary, Subcommittee on Refugees and Escapees. World Hunger Health. aia
Refugee Problems, cited in Merriam, "U.S. Wheat to Egypt" p. 100.
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that is, a purchasing power parity rate. Let that PWC will be positively related to the 
the suffix U indicate undeflated (or nominal) level of intervention, where 
prices. Then the real value of the transfer to 
Egyptian consumers of the import subsidy is: INV= INV(C, PWC, DW6, IMC, E4). (14) 

INV -[(PWCU • r) - PCCUJ • (I/CPI), 

where r is the nominal price of Egyptian 
pounds per U.S. dollar an.' CPI is an index of 
domestic prices. Let DEF be a deflator of 
world prices and write: 

INV - (PWCU/DEF) r(DEF/CI) 

- (PCCU/CPI), 

which is simply equation(13). Alternatively, 
the wedge can be perceived as a multiple 
exchange rate system as evidenced by 

INV/PWCU = [T" - (PCCU/PWCU)] •(I/CPI). 

The extent of intervention (INV) is ex-
pected to be positively related to the govern-
ment's capacity to import (IMC), as measured 
by receipts of foreign exchange (F) plus 
opening reserves of foreign exchange(R 1). 

An alternative view is that the relevant 
budget constraint on the size of the interven
tion (and hence the import subsidy) is the 
government account rather than the fbreign 
account. Linneman et al. limit the size of 
the price wedge so that the implied subsidy 
is less than 3 percent of nonagricultural 
GI)P.00 In the present study this relation is 
not imposed. In fact, given a government's 
ahility to expand the monetary basis to cover 
the fiscal deficit and hence pay for the 
subsidies through al inflationary tax, it seems 
probal)le that its capacity to acquire foreign
goods, rather than it; ability to finance 
internal deficits, would constrain imports, 

Tfhe higher the world price of wileat, the 
greater must be the intervention to maintain 
at given level of' domestic censtimption.
Itence, to the extent th1at the Iovernnen! 
deliberately intervenes to instilate :onsLdners 
from movement in world prices, it is expected 

The second wedge in wheat pricing( 0) 
defines the difference between the prices 
facing producers(PPC) and consumers(PCC). 
It is denoted DOMW and given by 

0"E DOMW - PPC - PCC. (15) 

Only if changes in the world price (PWC) 
were transmitted equally to both domestic 
prices would this wedge be invariant to 
PWC. As this is not expected to be the case,
PWC is included as an explanatory variable. 
More rapid domestic food price inflation is 
expected to stimulate a higher producer 
price. and so increase the wedge. Conversely,
with greater shipments of aid wheat, the 
producer price is expected to be lower,
reducing the wedge. As the country's capacity 
to import rises, the price to consumers is 
lowered, thus increasing the size of the 
domestic price wedge, as shown by: 

DOMW - DOMW(C, PWC, DFPI 1, 

DW6, !MC, AIDC, E). (16) 

The area sown to wheal (AC) is assumed to 
lepend on the prol icer price of wheat 

(PPC), the lagged cottcn price (PPE I), and 
the im)ort capacity 'ariable (IMC). Tile 
latter iSincluded as a proxy for the multitude 
of policy instruments (other than producer 
price) that are used to influence otput. 
With a lower capacity to import, there are 
likely to be greater subsidies on inputs, more 
credit, and fewer quantitative restrictions
all aimed at stimulating import substitution 
in wheat. For simplicity, wheat yields are 
treated as exogenous.t i Whereas an index 
of weather conditions frequently appears as 
a shifter in agrictultural output functions, 
the universal use of irrigation in Egypt
largely insulates production from seasonal 
ck;:lditions, although Ipest lainmage (lops vary 

Iy season. Ilence, 
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AC=AC(C, DW6, PPE 1,PPC, IMC,e6). (17) 

Cotton Export Block 

The two endogenous variables that deter-
mine foreign exchange earnings from cotton 
are taken to be the cotton export tax and the 
area sown. The tax is simply a wedgebetween the world price (PWE) and the price 
paid to producers(PPE). This int vention isdenoted INVE, and defined as 

INVE _ (PWE •RXRL) - PPE. (18) 

Again, if this equation is divided by the 
world price(undeflated), then the intervention 
is seen as the difference between the nominal
exchange rate and the implicit rate for 
cotton exports. If the tranF nission of changes
in the world price to the producer price is 
not complete, then this wedge will vary with
the world price (PWE). A rise in the world 
wheat price would be expected to result in a 
lower price of cotton to producers. This 
suggests that the implicit value of a unit of 
foreign exchange savedithrough import sub. 

stitution in wheat exceeds the value of a 
unit earned by cotton exports. Such a con
clusion is consistent with the long-standing
policy of heavily taxing the export crops 
(cotton and rice) relative to the import
competing crops (wheat and maize) dis
cussed inChapter 4.
 

INVE = INVE(C, PWE, PWC, IMC,E). (19) 

For a given world cotton price, INVE 
determines the producer price, which in 
turn influences (with a lag) the area sown to 
cotton (AE). This area also depends on the 
producer price of wheat, the(lagged) import
capacity, and a time treitd. Therefore, 

AE= AE(C, DW6, T, PPE 1, 

IMC 1,PPC, Ea). (20) 

In addition to the eight stochastic equa
tions, the structure includes 15 identities. 
The complete structure is given in Table 5,
and the endogenous and exogenous variables 
are defined in Tables 6 and 7, respectively. 

Table 5-Summary of the structural equations 
Endogenous Variable 

Balance. of.payments adjustment block 
Total import expenditures 

Wheat import block 
Total wleat disalmptear,tice 
Foreign wheat aid 
Consumer wheat susidy (0')

lnomeslic wheal wedge (Oi') 

Area of wheat 


Cotton export block 
Collon xport tx 

Area of cotion 


Identities 
h,1lce lofyItiY IltsnI 


Ioreign exchange rcilits 

(1hange it) foreign ('Xl1,g rec(tils
Coton export receipts 
(iollonexlorts 
Collon produclioni 

Vhv,it production 

Nonmwheai import v'xpei(litures 

Comnnier(it wheat Imporls
IForign v'\h'llgv valoe ofwheat1 ,l 
ImI)°rtrqc ita(l 

C:onstumelrpiuv'(of wheal
"t'lil whe limporl 

Prodtu er pric'f, of wAh',il! 

IPrncdiuce'r Irt ' ni ctoiHi 

Equation or Identity 

M = M (C. l)W2. R._I.F, AF, c.)Vq[euation (IO) 

QI) = e ) IQI) (C, INCAP. IC. )equation (11)1
 
AIDC = AIDC (C. PWC. I)QC. 1W4. )A I, DSI E) [equation ( 2)1

INV = INV (C. I'WC, IDW6. INIC. ) equation (14)1


I)OMW NIOMW 1I)(C.PWC. :111 IW6, IMC, AI)C. ',)(equation (16)l
AC AC (C,I)W6, I'I'_I. PI'C. IMC, v,,)[equation (17)1 

INVI INVE (C. PWC, PW, IMC(. ) [eilition (19)1 
AF Al. (C, )W6,T.PIT-:1,IMC I. l'C, r )1 iequation (20)1 

k = I i F- I
 
: +
I'A 1 1: 1 A 

:
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I. (X:I-.F) I-)/.00
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Table 6-Means, standard deviations, and descriptions of the endogenous variables 

Standard 
Name Unit Mean Deviation Description 

M U.S. $million 2,220.28 1,056.87 Total import expenditures, deflated. 
QD 1,000metric tons 2,886.55 1,242.49 Total wheat disappearance. 
AIDC 1,000 metric tons 504.06 539.15 Foreign aid shipments of wheat. 
INV LE per ton 21.65 23.15 Government intervention as measured by the difference 

between world and consumer prices of wheat. 
DOMW LE per ton 14.47 6.68 Difference between prolucer and 

wheat. 
consumer prices for 

INVE LE per ton 612.24 182.53 Difference between world and producer prices of cotton. 
AC 1,000 hectares 588.23 60.23 Area sown with wheat. 
AE 1,000 hectares 690.55 98.48 Area sown with cotton. 
R U.S. $ million 1,031.83 657.15 Foreign exchange reserves, deflated. 
F 
DF 

U.S. $ million 
U.S. $million 

2,198.83 
93.54 

1,079.61 
345.07 

Total foreign exchange receipts, deflated. 
Change in foreign exchange receipts from previous year, 

deflated. 
E U.S. $ million 668.26 191.80 Export receipts from cotton, deflated. 
XE 
QE 

1,000 metric tons 
1,000 metric tons 

270.87 
432.26 

64.87 
63.03 

Quantity of cotton exports. 
Quantity of cotton production. 

QC 1,000 metric tons 1,532.68 256.45 Domestic wheat production. 
MN 
MCC 

U.S. $ million 
1,000 metric tons 

2,002.19 
853.65 

926.48 
688.91 

Nonwheat import expenditures, (leflated. 
Commercial wheat imports (mean such that MCC 0) 

A U.S. $million 76.17 82.91 Foreign exchange value of wheat aid. 
IMC 
PCC 

U.S. $million 
LE per ton 

3,186.49 
33.30 

1,178.10 
8.04 

Import capacity, deflated. 
Consumer price of wheat, deflated. 

MC 
PPC 
PPE 

I,O00metrictons 
LE per ton 
LE per ton 

1,353.87 
47.77 

170.02 

1,054.10 
5.23 

13.39 

Total wheat imports. 
Average price received by wheat producers, deflated. 
Average price received by cotton producers, deflated. 

Table 7-Means, standard deviations, and descriptions of the exogenous variables 

Standard 
Name Unit Mean Deviation Description 

C I I 0.00 Constant term.
 
FEA L.Emillion 1,453.75 1,154.94 Foreign exchange receipts excluding cotton, deflated.
 
YC tons per hectare 2.63 0.50 Yield of wheat.
 
YE tons per hectare 0.64 0.13 Yield of cotton.
 
I'WE U.S. $ per ton 2,479.22 518.39 Export price of cotton (f.o.h4, deflated.
 
DE 1,000 metric tons 161.38 88.08 )omestic cotton consumption.
 
INCAP t.F I I 11.43 24.84 Gross national product, per capita.
 
RXRL I.1:per U.S $ 0.32 0.07 Purchase power pirity exchange rate (nominal exchange
 

rate deflated by the ratioof the domestic to the inter. 
national price index). 

PWC U.S. $ per ton 176.82 66.53 Average import price of wheat (c.i.f.), deflated. 
DQC 1,000 metric lns 0.00 172.24 l)eviation of current wheat output from trend. 
DFPII .'. 3.89 5.37 Change in the domestic food price index between I-I and 

t-2.
 
DW2 ... ... War years' dummy variable equals I for 1967-69 and 

1973-75. but equals 0 otherwise. 
I)W4 ... ... ... War years' dummy vmriahle equals I for 1967-73, bl 

equals 0 otherwise. 
I)W6 ... ... War years' duonini vtriahle equals I for 1966-73, but 

equals otherwise.
 
I..
lummy variafle for foreign aid eqoals I for 1949-511, bit 

equals t otherwise. 
DS I ... rum variable equials I for 1156-57, but equalsSin'/ war d ,,'y 

0 otherwise. 
T . . iune trend last two digits of ualendair years I944 to 1979. 
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7 
RESULTS AND IMPLICATIONS 

One of the most debated economic issues in Egypt Is to what extent the
food subsidy program should be continued. 

Khalid Ikram 
Egypt.,& onomicManagement 
in a Pe;,od of Transition 

The model developed in Chapter 6 was it appears reasonable that long-term capitalestimated using data for 1949-79 (Appendix flows are not a consequence of curre:it4). All monetary variables are expressed in policy decisions. Consequently, the termARreal terms. Domesticv 3riables are expressed would ideally be defined to include officialin constant 1975 Egyptian pounds (LE), gold and foreign currency holdings, plususing the Consumer Price Index as the official unrequited transfers, plus net shortdeflator (see Appendix 4, Table 12). Foreign term government capital flows, plus thevariables are expressed in constant 1975 country's position at the IMF, less the use ofU.S. dollar., using the deflatorof unit values IMF credit. The term F would then include
of exports from developed to developing export of goods and services, private uncountries (also given in Table 12). requited transfers, and the balance on theTo generate the data for the variables long-term capital account. These are essen-FEA, M, and ARof equation (5), the balance- tially the definitions followed in constructing
of-payments accounts are analyzed. The the variables.
problem is to assign the various components To construct the variables, a consistentto two of these three terms, because from detailed breakdown of the balance of paythe identity, ments for 1949-79 is required. As this is not 

available, net short-term government capital
flows are not separated from exogenousFEA + E + A - M + AR, (21) receipts, although it may be legitimately 
argued that they are accommodating flows. 
The alternative would be to exclude all netthe remaining one follows as the residual. E capital flows from FE, but clearly this is theis cotton export receipts, A the value of aid other extreme, as long-term capital commitwheat, and M the total expenditures on the ments (such as capital inflows from theimport of goods and services. There is nowa U.S.S.R. ror the construction of the Aswanchoice of measuring FEA orAR. In general it High Da.n) do not principally representis simpler to focus on AR. However, the accommodating flows. In constructing thechange in the reserve position adopted here value of foreign exchange reserves, goldis slightly broader than the normal concept holdings have been valued at the London

of foreign exchange reserves, market price (see Table 21). While it is recog-The separation of the balance of payment, nized that the gold holdings are often viewedinto exogenous (or autonomous) and en- as sacrosanct and not part of the usabledogenous (or accommodating) components reserves, it is felt that this procedure more
is based on some arbitrary judgments. The accurately reflects the long run opportunity

net balance of unrequited transfers and 2
cost of those reserves to the countr.short-term government capital movements The formal econometric structure of the are seen as accommodating flows. In addition, model can be written as: 

For adiscussion of Ihe vilhllion of gold holdings is foreign reserves, see I).A. Brodsky 'lInd G. 1. Sampson, "T'he
Value of Gold as ,IReserve Asset," Woir( I)evelopment 8 (MNirch 19110):175-192. 
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0Y + AYI 
123X11 X 11 123 231123'-1 

+ r X - ("
123.117) 11 113.1 (22-

where /, &, and 1' are the structural coeffi-
cient matrices of the endlogenous (Y), lagged 
endogenous (Y 1), and exogenous (X) vari-

ables respectively; Eis a vector of normally 
distributed random error terms, each with 
mean zero and constant variance. 

Inspection of Table 5 reveals that the 
first eight rows of the structural coefficient 
matrix form an upper triangular submatrix.Thi ocursbecusethee euatonsare 
This occurs because these equations are 
recursive. In such a model there is a simul- taneous dependency amon e som e of the 
endogenous variables, bu~t causation is in 
only one direction. For example, starting 
with predetermined variables, the first en
dogenous variable is determined. This, with 
other predetermined variables, determines 
the next endogenous variable, which does 
not influence the first. As a consequence, 
the eight recursive structural equations can 
be estimatedL using OLS, provided it is 
further assumed that the errors across equa-
tions aye uncorrelated. In all cases except 
the cotton export tax the structural equations 
displayed sufficient evidence of autocorrela- 
tion among tl, residuals 'o warrant the use 
of a first-order autoregressive correlation. 

The reduced form of the model can be 
estimated directly or derived. In order to use 
the important additional structural informa-
tion contained in the identities, the reduced 
form is derived.113 Multiplying equation (22) 
by / and rearranging gives 

Y1-I 2 Y_ I
121.11 123., (3-. 

+ M X + v 

121 17- (17 I 1 i (23) 

so that T,- = ( ); 5. ( '):F and 
v = 0 'E. The matrices , and Fr, are the 
estimated reduced- form coefficients or im-
pact multipliers. 1he elements of F., show 
the immediate effect of a change" in an 
exogenous variable (X)on the current value 

he.. 

of an endogenous variable (Y). If interest is 
centered on the value of the endogenous 
variables after, say, k periods, then it is 
necessary to allow for the induced changes
in the Y's to themselves affect the future 
determination of the endogenous variables. 
This involves capturing the elements of f'; 
these interim multipliers are given by 

Structural Estimates 

Estimates of the structural coefficients 
areestiaegiven in Table 88together withith the relevantthe thefient 
elasticities evaluated at the sample means. 
The historical tracking ability of the structuraleq ai n isg v n n F gu e8 
equations is given in Figure 8. 
Balance-of-Payments Adjustment Block 

The variation in total real import expen
ditures is explained in large measure by
equation (10) ,s expected, the elasticity of 
import expenditures with respect to foreign 
exchange receipts does not differ significantly 
from I. Although equation (10) is treated as 
a structural equation, it has its own structural 
subsystem [equations (6) to (9)] whose 
parameters can be exactly identified from 
the coefficients of (10). These are: 

X,: 	 the foreign exchange allocation 
parameter (6) - 0.17; 

X: the coefficient of adjustment 
for expected foreign exchange 
receipts (8) 	 - -0.32; 

X , 
X4 the parameters of the desired 

reserve nolding equation (9) :664.41, 
-0.29. 

The value of X lies betweenO and I as re

quire(I. Its low value indicates that in the for
mulation of the foreign exchange budget,
Egyptian policymakers have given greater 
attention to achieving desired levels of 
imports at the expense of destal)ilizing reserve 
holdings. In fact, the iml)lied cost of not 
achieving desired iml)orts is found to be five 
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Table 8-Estimates of the structural coeffirients 
Equa
don 
Used Depend
for ent 
Esti. Var. 
mate able 	 dIndependent Variables. Coefficients, and Elasticities' R2b fic n 

Balance-of-Payments Adjustment Block 
10 M = -109.55 - 30.20DW2 + 0.17R_ + 1.05F- 0.28DF 0.98 -0.16 31 

(-1.12) (-3,76) (3.04) (31.21) (-2.81) 
10.36) (1.06) 

Wheat Import Block 
I| QI) = -780.19 + 39.22.NCAP - 21.7OPPC 0.72 -0.29 31 

(-0.85) (7.46) (-1.33) 
(1.581 l-0.251

12 AIDC = 1.187.72 - 1.86PWC- 0.06DQC - 704.91DW4 - 621.54DAI - 449.89DS1 0.55 -0.61 31 
(5.25) (-1,74) (-0.20) (-3.80) (-3.08) (-2.34)

(-o.c51
14 INV = -43.28+ O.23PWC- I 1.57DW6 + O.0081MC 0.92 --0.06 30 

(-7.97),(t I 24) (-3.85) (7.66) 
(1.88) (1.88)

16 1)OMW = 12.93 - O.023PWC + 0.421)FPII -- 11.04DW6 + 0.00361MC - 0.0077AIDC 0.72 -0.30 29 
(3.42)(-1.55) 	 (1.91) (-5.44) (3.64) (-3.37) 

(-0.29 (0.79) !-0.27)17 AC - 569.06 --68.40DW6 - 0.79PPE_ I+ 4.34PPC - .OIMC 0.38 -0.47 30 
(3.25) (-2.54) (-1.00) (2.49) (-0.98 i 

(-0.16 10.35) 1--0.5) 
Cotton Export Block 

19 INVE = -1 13.73  060PWC + 0.22PWE + O.091MC 0.72 ... 30 

20 AE 

(-1.16)(--1.62) (4.67)
(-0.17) 0.90 

= 1.261.18 + 39.96t)W6- 6.03T+ 

(5.54)
(0.471 

1.59PPE_I - 0.0361MC1 - 7.44PPC 0.66 -0.19 29 
(4.14) (1.07) (-2.68) (1.35) (-1.99) (-2.72) 

10.39) (-0.16) (-0.51) 

Note: 	 D)omestic variables were deflated using the Egyptian Consumer Price Index, Foreign variables were deflated
using the World Bank's Inteinational Price Index. Both indexes are given in Appendix 4, Table 12. 

For definitions of the variables, see Tables 8 and 9. The values of the Student tstatistic appear in parenthesesbelow the estimates of the coetfjcitents. The elaslicilies (where relevant)appear in brackets. They were evaluated at 
the sample means. 

The coefficient of multiple determninalion.
 
The estimates of the first order autocorrelation coefficient.
 
The number of observations ineach equation.

The correction for autocorrelation was not required in this equation.
 

times as high as the cost attached to not of wheat demand to per capita itcome isadjusting reserve holdings to their desired estimated to be 1.58. This equation reflects
level. The negative value of, suggests that the demand for wheat derived from the
changes in foreign exchange receipts are in- demand for the final products. In addition
corporated into expectations concerning fu- to bread, wheat is consumed in pastas,
ture receipts. The level of desired reserves is cakes and pastries, and by livestock For this 
apparently inversely related to expected rei;on, the income elasticity of demand for
foreign receipts (, -0.29), but this estimate wheat is likely to exceed that for bread. In
doe i not differ significantly from 0. fact, if' were usedtwo thirds oi total wheat 

for bread with an income elasticity of 0.5,
Wheat Import Block and the remainder for livestock and other 

hakery protLcts with an incoIne elasticity ofSeventy-two percent of the variation in say 	2.0, then the weighted average income
total 	wheat disappearanCe is explained by elasticity of' demand for wheal might be at 
equation (I1). Income per capita shifts the least 1.The aIctual esti lale of, 1.58 may
demand function significantly. The elasticity overstate the true value if 1he price of wheal 

47 

http:3.42)(-1.55
http:1.187.72


Figure 8 - Actual and fitted values of the principal endogenous variables 

Total Import Expenditures (M) Nonwheat Import Expenditures (MNC)
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Figure 8 - Continued 

Total Wheat Consumption (QD) Wheat Imports (MC) 
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Figure 8 - Continued 

Consumer Price Subsidy (INV) Domestic Wheat Price Wedge (DOMW) 
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Figure 8 - Continued 

Area of Wheat (AC) 
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has fallen relative to substitutes. Lack of 
data precluded their inclusion in the equation 

Total wheat disappearance is negatively
related to the consumer price as expected. 
The implied price elasticity of demand for 
wheat is-0.25 when evaluated at the sample 
means. It is likely that the elasticity has 
declined over time with the growing absolute 
subsidy; the estimated price elasticity of 
demand for wheat in 1979 is -0.06. All 
domestic monetary variables are expressed
in real terms, deflated by the Egyptian 
Consumer Price Index. As there is a wide 
range -,f retail price controls, it is possible
that this official price index understates the 
actual rate of inflation. To the extent this is 
true, the estimate of the demand elasticity
will be overstated. 

The flowofaid wheat[equation(12)1 has 
been substantially affected by political events, 
This is confirmed by the significant coeffi-
cients for DW4 and DSI. Donors do not 

Area of Cotton (AE) 
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appear to have responded to deviations in 
domestic wheat output from trend levels 
(DQC) in supplying wheat to Egypt This 
result was largely expected given the lack of 
any marked variability in Egyptian yields.
On the other hand, a 10 percent rise in the 
world price of wheat is found to reduce aid 
shipments by 6.5 percent, confirming that 
donors respond predictably to an increase 
in the cost of philanthropy. 

A question often raised is whether aid 
makes any net addition to total supplies, or 
is simply converted to income by an offsetting
reduction in commercial wheat imports.
This study maintains the hypothesis that 
receipts of aid wheat are fully offset by
reduced imports [see equation (17) in Table 
5]. Direct support is provided by Abbott and 
Sarris, both of whom reject the hypothesis 
that wheat aid to Egypt has made any net

5contribution. 
The first of the two equations for the 

as Alexander II. Sarris. "Grain Ihports ind Food Security in in Unstable International Market," Journal ofDevelopmentrconomlcs 7 (November 1q80): 489-504; and I'hilip C. Abhott. "Developing Countries and Illternastion,l
d;rdin Trade" (t'h.. thesis, Massachusets Institute of TechnologV. 1976), p. 183. 
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wedges in domestic wheat prices is given by 
equation (14). As expected, a rise in the 
capacity to import allows the government to 
offer a higher real subsidy to domestic 
consumers. A 10 percent rise in import 
capacity is reflected in about a 20 percent 
risc inthe real subsidy to domestic consumers, 
This subsidy also increases with a rise in the 
world price, reflecting the policy of in-
sulating consumers. 

The second structural equation that 
describes the domestic pricing policy is 
equation (15). The dependent variable 
(DOMW) measures the extent to which the 
subsidized consumer price is modified for 
producers. Again, the country's external 
position is found to have a significant 
influence on domestic wheat pricing policy, 
As the capacity to import rises, the subsidy 
to consumers rises and the producer price 
falls, thus reducing the incentive for import-
substituting production. But because the 
decline in the consumer prices is the larger 
of the two, the wedge between them widens. 
Conversely, a rise in the world wheat price 
induces a rise in both domestic prices, but 
the producer price rises less and the size of 
the wedge declines, 

An increase in the rate of inflation of 
food prices is associated with a greater
wed3e between the two prices (because an 
effort to expand food supplies causes the 
real price to producers to rise). The size of 
the wedge is inversely related to the volume 
of aid wheat shipments. Higher aid reduces 
the domestic price wedge, indicating that the 
producer price of wheat falls relative to the 
consumer price. This is consistent with the 
claims that"large P.L. 480-type aid to Egypt 
has the effect of underwriting the bad 
internal agricultural policies of that govern-
ment."'86  

Finally, in the wheat import block, equa-
tion (17) depicts the area sown to wheat. It 
responds to changes in both the real wheat 
and cotton prices facing producers. The 
estimate oftheshort-run supply elasticity of 
wheat with respect to its own price is 0.35.87 

Cotton Export Block 

Seventy-two percent of the variation in 
the cotton export tax is explained by equation 
(18). Rents to producers of higher world 
cotton prices are almost fully extracted by 
the government's cotton trading agency. A 
10 percent rise in the world price is accom
panied by a 9 percent rise in the cotton 
export tax. An increase in the import capacity 
is found to increase the cotton export tax by 
lowering the real price paid to producers. In 
contrast, a fall in the import capacity leads 
to greater plantings of both wheat and 
cotton. 

The import capacity variable in the equa
tions for crop area is intended as a proxy for 
the net impact of the many policy instruments 
(other than real producer prices) that stimu
late or discourage wheat and cotton produc
tion. These include credit rationing, input 
prices and availability, compulsory quotas, 
floors and ceilings on area sown, the structure 
of fines for failing to comply, and the vigor 
of enforcement of regulation. To measure 
their separate effects would be an impossible 
task. Lower import capacity stimulates wheat 
plantings through nonprice instruments as 
predicted. In the case of cotton, it might 
have been predicted that lower import capacity
would discourage cotton plantings, as re
sources were shifted to domestic wheat 
production to substitute for wheat imports. 
In that event, the import capacity variable 
would have opposite signs in the wheat and 
cotton area equations. Consider, however, 
the use of an instrument such as subsidized 
input prices. Credit, water, fertilizer, fuels, 
pesticides, and seeds have all received 
substantial subsidies of up to 80 percent.88 

To the extent that the government is unable 
to control the allocation of subsidized inputs 
to particular crops, the attempt to stimulate 
one crop through cheap inputs may well 
result in implicit subsidies to other crops. 
For that reason, the import capacity variable 
is found to have the same sign in the area 
equations for both wheat and cotton. 

6 Theodore W. Schultz,. "Eff ects of the Inernational Donor Coinnmo nil on Farim People," A rnirun Journal of 

Agricultural Economic. 62 (l)ccemihr 1980): 873-8711.
 
V Cuddihy, Agricultural Price Aanuqement. p. 40, rTo'Mp,, d Vbue of 0.44.
 
88 Ibid.. Chapter V.
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Finally, the area of cotton sown [eqdation
(20)] responds to the real producer price of 
cotton and wheat. The own-price supply
elasticity of cotton is estimated as 0.39 and 
the cross-price elasticity with respect to 
wheat as-0.51.89 This latterresult is consistent 
with the long-standing concern for the 
response of wheat and cotton production to 
relative prices. 

Alternative Estimates of the 
Structural Parameters 

It was noted that a simultaneous recur-
sive model may be estimated by OLS provided
that the disturbance terms are not correlated 
across equations.90 As a check on this 
possibility, the model is estimated using
two- and three-stage least squares. The 
results, shown in Appendix 4, Table I1, vary
little from the OLS estimates that are used to 
derive the reduced-form parameters. 

Policy Implications 

This section presents estimates of the 
reduced- form parameters of the model on 
which discussion of the policy implications 
is based. Of principal concern is the effect 
of a change in exogenous foreign exchange
receipts (FEA) on both total imports and the 
composition of imports. This question can 
be addressed by calculating the marginal
propensity to import out of foreign exchange. 
These estimates are presented in Table 9. Of 
each additional dollar of foreign exchange,
$0.81 is spent in the current year and $0.11 
in the following year. In the initial year, 
reserve holdings rise by $0.25, which is 
spent in subsequent years. Of the additional 
total import expenditures, the marginal pro-
pensity to spend on imported wheat is only
$0.05 in the current year. This finding
implies that wheat imports are highly tin-

responsive to changes in the level of foreign
exchange earnings. Afall in foreign exchange 
receipts of, say, U.S. $1 million will reduce 
commercial wheat imports by only 277.5 
tons, which when valued at the average
price of $176.82 per ton (in constant 1975 
U.S. dollars) represents a marginal propensity 
to spend on wheat of $0.049 per $1.00.9 

Most of the adjustment is made in nonwheat 
impots. 

Th.ks result is consistent with the stated 
objectives of Egyptian food policy. Goueli 
summarizes the short-run food securitypolicy of Egypt stating that "first priority is 
given to food imports in foreign currency
allocation, food requirements are projected
and the deficit is determined and is procured
from the international market through me
dium and short term agreements and spot
market, regardless of price.' 92 The priority
given to food imports in the foreign exchange 
budget is highlighted by Sagi who notes that 
"total exports together with exogenous foreign 
currency resources determine the import 
capacity. After allowing the necessary foreign
exchange for importing food.., the leftover 
foreign exchange is administratively allocated 
to imports of intermediate goods, capital
goods, and consumption goods.' 9 3 

Although a country may have a very low 
marginal propensity to import food, this 
does not necessarily imply a shortage of 
foreign exchange. Leaving aside the problem
of how one would measure such a shortage, 
a country faced with a shortage of exchange 
may choose to maintain its food imports and 
destabilize its nonfoor' imports. Such is the 
case for Egypt. The reverse could be true of 
another country. 

With a low marginal propensity to import
food, nonfood import expenditures (and
foreign exchange reserves) must act as the 
buffer for changes in foreign exchange
receipts. Access to a special fund of foreign 

Ibic., p. 40. Cuddihy reports 0. 14 as the short- run estimate of the elast icity of cotton area to the wheat price.Sadeq reports an own-price elasticity of wheat area of 0.399 atnd across -price elasticity of cotton area to the wheatprice of 0.37. See S.Sade,. "Modified Nerlovian lynamic Supply Response Functions for Five Major Egyptian

Crops." October 1978. (Mitneographed.)
 
90,J. L. Murphy. Introductor, Econometrics (I iomewool. Ili.: R. 1). Irwin, Inc.. 1973). p. 436.
 
91 Jahara uses pooled cross-section and time-series ch,1(a1976-79) for I0 whtedt-procdl'ig 1.1Cs) nc(iling 1-gypt)
to fit a wheat itport htolnd (unction by (11.S. 1he point eStilnatle l thedoarginll propensity to import wheat ol of 
foreign exchange is 0.I. See Jihra,lGr"Gtraitt Itports by Middle.,-In onle cottries." 
92 Goueli, "Food SecuritN in Africa with Special Reference to Egypt." pp. 27-211. 

E. Sagi. "An Econo ittric Study o1 Sor, Issues in t11v Economlic )evlopntent o1 Eg,pt: Agrictnllniral Stlppll., 
lndustrial (;rowth i ttetBurden of Defenste -x;p ion lit.s"(h It Itsis, University of Petnnsylvani,i. 19801), p. 134. 
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Table 9- Effects of a unit increase in foreign exchange receipts on the level and 
composition of import expenditures 

Variable Units 

Total imports (M) Cents per U.S. $ 

Commercial wheat Cents per U.S. $ 
imports (MCC) 

Other import Cents per U.S. $ 
expenditures (MN) 

Total reserves (R) Cents per U.S. $ 

Import capacity (IMC) Cents per U.S. $ 

Total wheat Tons per U.S. $ 
disappearance (QD) 

Domestic wheat Tons per U.S. $ 
production (QC) 

Lag 
No Lag' I Year' 2 Years 3 Years 4 Years 5 Years 

80.86 10.85 -10.72 2.72 0.66 0.10 
(0.56) (0.07) 
4.91 -3.74 -0.54 0.49 0.13 0.06 

(0.50) (-0.38) 
75.95 14.59 -10.18 2.22 -0.76 0.22 
(0.56) (0.11) 

25.05 -16.09 -4.75 -3.11 -3.83 -3.01 
(0.37) (-0.24) 

105.91 -5.24 -15.47 -0.39 -3.17 -3.11 
(0.51) (-0.03) 

191.52 -9.48 -27.98 -0.70 - 5.74 -5.6k 
(0.10) (-0.01) 

-86.02 201.83 2.79 -28.55 1.85 3.39 
(-0.09) (0.20) 

Note: Dor.estic variables were deflated using the Egyptian Consumer Price Index. Foreign variables were deflated 
using the World Bank's International Price Index. Both indexes are given in Appendix 4. Table 12. 

Elasticities appear in parentheses below the estimates of the reduced form parameters. They were evaluated at the 
sample means. 

reserves such as the newly created IMF food 
facility would lead to few additional food 
imports.94 Rather, it would contribute to 
stabilizing nonfood import expenditures. 
Such a result could still be desirable to 
avoid disruption to the import ofraw materials 
and capital goods. However, the present 
findings emphasize that the essential problem 
of compensatory finance is one of providing 
a cushion against any unexpected shock to 
real income, rather than addressing shortfalls 
due to changes in world prices for particulai 
commodities such as food or fuel. 

Arise in foreign exchange receipts induces 
a rise in wheat disappearance and a fall in 
domestic output Simultaneously, the real 
cotton price to producers is allowed to 
decline, reflecting the stronger perceived 
external position. However, a second round 
of reactions is set in motion. With a lower 
cotton price, producers respond by reducing 
plantings in the next season so that export 
earnings in the second year actually fall, 
reducing the capacity to import. Domestic 
resources move into wheat production so 
that domestic output rises, reducing the 
need for imported wheat. 

A second external disturbance of particular 
interest is a change in the world wheat price. 
It is seen to have major implications for 
many variables in this model. Table 10 gives 
the reduced-form multipliers for a unit rise 
in the world price (PWC). 

In the first instuace, both the consumer 
price and the subsidy Ln wheat are increased. 
A 10 percent increase in the import price of 
wheat leads to a 4.9 percent increase in the 
consumer price, and an 18.5 percent rise in 
the subsidy (all evaluated at the sample 
mean). The percentage rise in the consumer 
price following a rise in the world price is 
often referred to as the transmission elasticity, 
and generally varies from 0 to 1. When it is 0, 
domestic consumers are completely insulated 
against changes in the world price, whereas 
a value of I indicates that changes in world 
prices are fully transmitted to the domestic 
economy. 

It is important to distinguish between 
the degree of protection and the degree of 
insulation. For example, the Common Agri
cultural Policy of the European Economic 
Community heavily subsidizes certain pro
ducers by maintaining domestic farm prices 

For a discussion of the possible extension of the present compensatory financing facility of the IMF to include 
cereal imports. see Louis M. Goreux, "Compensatory Financing for Fluctuations in the Cost of Cereal Imports," in 
Alberto Vald~s. ed.. Food Secunty in Developing Countries (Boulder. Colo.: Westview Press. 1981), pp. 307-332. 
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Table 10-Effects of a unit increase in the world wheat price 

LarVariables Units No Lag' 1 Year 2 Years 

Commercial wheat imports (MCC) 1.000 metric tons -1.060 1.826 0,298 
(-0.22) 

Other import expenditures (MN) U.S. S million 1.422 0.824 0.295 
(-0.13)


Volume of aid wheat (AIDC) 1,000 metric tons -1.858 0.000 0.000
 
(0.44)

Producer price of wheat (PPC) LE per ton 0.080 0.008 0.000 
(0.30)

Domestic output (QC) 1,000 metric tons 	 -1.5290.931 	 0.304 
(0.11)

Consumer price (PCC) LE per ton 0.092 0.014 0.000 
(0.49)

Domestic disappearance (QD) 1.000 metric tons -1.987 0.297 0.006 
(-0.12)

Import 	capacity (IMC) U.S. $ million -0.765 1.643 0.032
 
(-0.04)


Consumer wheat subsidy (INV) LE per ton 0.228 0.01" 0.000 
(1.85) 

Note: This table was derived using the structural coefficients given in Table 8. 
Elasticities appear in parentheses below the estimates of the reduced form parameters. They were evaluated at the

sample means. 

above world prices, implying high protection. of imported wheat (1973 and 1974 excepted).
At the same time, the domestic consumers These long-term movements are reflected in 
are insulated by a variable levy that makes the coefficients of variation of 38 percent
the transmission elasticity 0. In the case of for the world price and 24 percent for the 
Egypt, wheat consumption is heavily sub- consumer price. However, if the variability
sidized, but the government policy has not around the trend prices between 1965 and 
totally insulated consumers from changes 1979 is examined, it is clear that the year-to
in world prices. This result is consistent with year variability of the consumer price is less 
Abbotts findings. He reports that for Egypt, than one quarter that of the world price. The
unlike most other developed and developing coefficient of variation about the trend 
countries, "the hypothesis that domestic value of the world price was 35 percent and,
and world wheat prices are unrelated is of the consumer price, 8 percent for 19659 5rejected. '

79. It 	should be noted that much of this 
A transmission elasticity of 0.5 for the difference can be attributed to the years 

consumer price of wheat in Egypt is possibly 1973 and 1974. 
higher than might have been anticipated. It A rise in the world wheat price causes 
is widely understood that bread prices at further reactions in Egypt. The shipments of 
least have remained constant for long pe- foreign aid are reduced. A 10 percent rise in 
riods.96 Certainly, the nominal price has the wheat price reduces receipts oconces
been held constant, but the reil price has sionary wheat by 4.4 percent. Less foreign
altered (see Figure 4). In f'act in the 1970s aid then encourages the government to raise 
the real price fell by more than half, which the producer price of wheat to expand
coincided in part with a fall in the real cost domestic output. The elasticity of transmis

9sAbbott. M lodeling tntrn,iation, I [r,)l,.' 1rirp. 29.
 
6'fhe )ri(( (l oIhv st daid ,loaf(' bread has reii ed om 
 lamged since tli 1930s" ((Oddii,. .AgriulturalPrice

Management 1. 9 (). 
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sion to the prodhuc:er price is 0.30. As a 
consequence of' the rise iiconsumer and 
producer prices for wheat, doillestic 0on-
stumptioil declines, output increases, and 
commercial imports are reduced. W!tin om-
billel Wilil afall in aid shipmjients and offset 
only by a modest rise indonestic outlut, 
total costnmption falls. A It percent rise in 
the world price has d net effect of rteduc'ing 
domestic consumlption by 1.2 perceil, 

The elasticity of, commercial wheat il-
ports to the world price is (.22. As i 
consequence, a rise in the world price 
results in an increase iinexpenditures ior 

the traded and ilontradeci foods sectors. But 
these implications lie beyond the scope of 
tl present study.

Repercussions of a rise in the world 
whedt price ire felt in both [he current and 
sulbsequent years. As current stocks of foreign 
exchange reserves are reduced to lartially 
cover the added wheat import exlpenditures, 
the country's calpacity to import (IMC) is 
rednced. lheh1 igher priceof'wheat encourages 
)olicyiakers to stimulate cotton output (by 

raising the producer price) and thus elcour
ages export earnings. Inport capacity is 
einlaled in the following year, which dis

commercial wheat imlcorls. Some of ihes,',cot urages domestic wheat )rolution and 
adlitional exlpenditures are inetby a decline 
in foreign exchange reserves. A rise of 
U.S. $1.00per toil in the world price leads to 
al increase cf'U.S. $665.16 1in expendittures 
oil wheat imports. Reserves are reduc:ed by 
U.S. $180,966 and the halance is met )ya 
recluiclionil in lh import expenditures oil 
other goods, equivalent tc)a fall cof U.S. $1.4 
million. A 10 percent rise ill tile world wheat 
price results in i fall in the real quantity of 
other imports of* 1.3 percent. 

Egypt's lood iolicies affel Ilhe vunldil\y 
through the foreign trade act ount in ,i 
number of' ways. First, adlitiolad iUcltltities 
were importel to maintlin domestic prices 
(it ili average of 47 percent of the world 
price during 1949-79. Imports also increaisel 
because the prodlcer price averaged only 67 
percent of the world price, lad Egyptianl 
consumers and producers faced the vt,cige 
world price, conilercialwheit imports woul 
not have been xidled (assuming fid ship-

rients were unchlngedl). I lowever, commer-
cial wheat imports averaged 0.85 million 
tons per year at acost of $150 million, which 
diverted this ai tin1t of foreign exchc1ge 
from other imlort exledlclitures. Second, a 
rise iil the world price leads to higher real 
exl)enditures for imported whecit, cis till 
import demand for wheat is inelcastid. Ilce 
the quantity of other imlports iltist adjust 
when the world wheat price chaiges. Non-
wheat import expendliltires ire destacbilized 
to accomnidalle the food pricing plicies, 
Fincdly, the adldlitional coinerdial imports 
required to keep domestic pri'es lower Ilin 
world prices crecites cii exess demacnd for 
f'or,igln exc'haauge. file foreigln currency l)ricc 
off Egyplian poulds must rise throughilci-
ministrative cllocction ill the toreign x-
c'hange budget. This has imilplications for 
theillocclilo of ice etweetnncs resources 

permils higher wheat imports. 
It is instructive to examine the 1974-79 

decline in the real price of imported wheat 
from U.S. $294 to U.S. $711 per metric ton (in 
c:oinstant 1975 dollars). In the same periocd 
tie: real domesti: prie of'whell Ito (ccmstimers 
fell from I.E 36 to LE 16 per toil, reflecting 
the relatively high elasticity of transmission. 
Much of tihe rapid rise ill Egyptiail wheat 
conslplticon illthe latter half' of the 1970s 
reflected tile fall in the real cost ofadditionial 
iml)rts, Which was passed oil to consumers 
through steadily cecliningreal prices. At the 
scine time, higher levels of foreign exchange 
receipts facilitated dldliti)al imports. 

Although the movement in domestic, 
consumer prices partly reflects world price 
movements, the real level of consumer price 
remains fIr below the cost of' imlorted 
wheat. Furthermore, this difference has been 
widening, and by 1979 tile real alsolute 
subsidy per ton was greater than at any time 
since World War II. Iml)rtel wheat now 
supplies 70 percent of total c:onstmption. 

Farm-glte prices f'or whet halve been 
insulated from movements in border prices 
but have been held con sistently below them. 
The prclducer pric:e of wheat has been 
allowed to fall rlcdtive tc) other controlled 
irol>s
(maize, rice, ,aidcotton).
 

Whereas tilel
present flow of' exclanige 
redeipts permits increaised wheat imports, it 
is prcbcible thiit the coenlinued trends iil 
ciuScnmer suisiclies and prc)dic.er taxes will 
eventually be reevalualed. The historical 
evidencte supports the view 11liEgypt's 
domestic wheat policies have not beeii 
implniewnteel in isoeliticun from tile fo'reign 
sector. A (loser cligiment c)f iroucier ,aiel 
donsumer prices witll the cost of iiiloriedl 
wheat would relieve the icudgelary pressure 
of tile suhsidy s:leuue anod lessen its desii
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bilizing impact on the importation of other 
goods. Directing wheat subsidies to the 
poorest Egyptians and using the compensa-
tory cereal facility of the IMF would alleviate 
the social and economic effects of a wheat 
policy more aligned to the true costs of 

consuming additional wheat. Moreover. such 
a strategy would appear to be in keeping
with the open-door economic policies that 
the country has been fostering since the 
mid- 1970s. 
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APPENDIX 1 

PRIVATE AND SOCIAL DEMAND FOR WHEAT 

The use of a social welfare function (W)
in Figure 7 of Chapter 5underlies thederiva-
tion of private and social demand curve. 7 

The relation can be conveniently established 
with familiar tools of economic analysis; itis illustrated in Figure 9. 

in iustathed hFi of e figu, pRather,uIn tile Lipper half of the figure, P repre-
sents the private (aggregate) preferences forwheat (w) andl other goodls (o). At relative 

considered to be adequate. 
In tile case of Egypt, one might argue 

that except among the very lowest income 
groups, expandled consum 'Xn of wheatcannot 	b~e It.ified n',*. iutritional grounds.9J8 

it may be that thesimply 	 reflects heavy subsidya politically feasib~le tech
simpl r fe iclly fei thinilue for transferring income. Even if this

pricesat (w) and ther privs(o.Ate eade fwereprices pl. 132,and P1, private demand for the case, the assumption that society is 
wheat would be Q, Q , and Q,. In this acting as if to expand wheat consumption 
manner the rivate (or market) demand iprovides a convenient basis for the analysis. 
curve for wheat can be traced (DI) in the 
!ower half of the figure). Now let the social 
welfare function be represented by W. TFhe 
essential difference between P and W is that 
the marginal rate of substitution between 
wheat and other goods along Wdiffers from 
that implied by P at all relative prices above 
PW. For example, at the relative demand price
P, social demand is Q2 (W), so that the curve 
D'D represents the social demand for cereals. 

This kinked social demand curve reflects 
the desire by society for some (or all)
members to consume more wheat than 
implied by P.Below relative price P,3, the two 
demand curves become identical, indicating
that at these prices private consumption 
decisions generate a level of wheat intake 

To achieve the expanded consumption 
level of Q2 (W) dictated by the social prefer
ence function, the consumer price of wheat 
would be below Pl. If P2 represents the 
domestic equivalent of the world price, then 
the government would subsidize domestic 
consumption. Furthermore, for a given level 
of domestic supply, imports would expand.
In summary, society may prefer wheat con
sumption levels that differ from those of 
private individuals.99 These preferences and 
the associated price wedge necessary to 
achieve the desired consumption level would 
be reflected in the volume of wheat imports 
in the same way that private preferences
would determine the demand for wheat 
imports in an unfetteied system. 

7or ,il ippiition of priv,ime ,111dsrmiaIteii,ailld curves to liod policivs,. Si'e 1"Isuie L. Sil ji//o ,oiid 0. 
Knudsen, "The Evaluatiion of Ih Bell efts of l,lsic N,,ds P'olicis."/Inerican .JournalofiAgricultural :conomtcs 62 
(Febru,iry 1980): 46.57. thir work is built n A. iC.]Harlirger. "tisic N',iits versus lDisiriluti iI Weights i Cost-il 
Benefit Analysis.- I1t(r1, Iiia ttauk tor ecRN1isITriI a aiiil ievetlpieile,. W,ishington. I) C.. 1978. (Minie gr,jilw(I.)
91o fcourse, the incii(te vof iiha(lijitel n tritioil ob ,.rvit i-silh the siubsidy is iriha)tiv tss iiinV wlt it w old 

htve heeaI' it heior'( it suiisiidy 

,i9 For ill m iiile ot a stilil of a do(imports ill MlidhIi(hie iliiilg interests i pitii ,rs mid I(iluns imrs are
,inalyzed. sev 6i. !. Hail ,s r ,i .I W. Ire,,lirli. It,i himiii iiio 'aIi t 'ire'eriiI uni tians; Ali .plih,tliiiii tIo U.S
Be'l linmport (uoas," Reie'i' f Fconiornics allnd t'uliltisitus So 119 74) 437-449. 
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Figure 9 - The private and social demand for wheat 
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APPENDIX 2
 

IMPORT DEMAND MODELS INCORPORATING 
GOVERNMENT POLICY MEASURES 

A principal theme of this study is the 
explicit incorporation of government poli-
cies in a model of import demand for food. It 
is pertinent, therefore, to review the manner 
in which other researchers have addressed 
this issue. 

Typically, the only recognition of govern-
ment intervention has come through the 
addition of an exogenous variable to the 
relative price and activity measure in a 
single equation model of import demand, 

In its simplest form this has been achieved 
by the use of a dummy variable that allows 
for subperiocls in which the import demand 
function is systematically displaced (lue to 
government intervention. Periods of quanti, 
tative import controls imposed to allocate 
scarce foreign exchange are sometimes repre-
sented in this form.""' To the extent that a 
shortage of either foreign exchange receipts 
or international reserves leads to import 
restrictions, some measure of the capacity 

to import will often appear as a shifter of the 
import diemand function. 

The model of economic growth attributed 
to Chenery and Strout,"" in which the 
savings and foreign exchange gaps constitute 
limits to growth, is one basis for explicitly 
including measures of import capacity. Chen
ery and Eckstein"' 2 estimate aggregate im
port functions for 16 countries in which 
both the current level of foreign exchange 
earnings from the export of goods and 
services and the reserve stocks of gold and 
foreign currency enter as explanatory vari
ables. 

Use of an import capacity variab,: (vari
ously defined) has been widespread. 0 3 In 
addition, studies of cereal import lemand 
have followed a similar path. Foreign ex
change(either as a flowora stock) enters the 
wheat import demand function for India0 4 

and for Brazil,' 5 for Indian cereals," 5 Asian 
rice," 7 and wheat in various countries."' 8 

[0Exalples oft he use of tils procedure -idnbe founti in R. IVeisskoff, "'IraIe, Prolecl ion and I linport 1asticities for 

BTrazil," Review of Economirs and Statistics 61 (February 1979): 58-66; J. C. Leith, Forei,'n irade Regines and Economic 
Development: Ghana. , special con eelUe series onl foreign tradle regimes aild et,;.'I0onic development 2 (New York: 
National Bureau of [-r:orionoic Researclh. 1974), p. 135; and (;arcih, The Eff/ec offEchange Rates An Egyptian example 
is found in E. E. Montasser, ".[gypt's Pattern of Irade and l)evelopmeit: A Model of Import Sulbstitution Growth" 
(Ph.D. thesis, Princeton University, 1972). p. 177. 
101i. B.Chenery ,tand A. Stroutt. "Foreigti Assistanu atrid Economtie I)eveloprmient,'' TheA merncan Economic Review 56 

(September 1966): 679-733.
 
102 I1. B.Chenery and P. Eckstein, "levelopmetnt Alternatives for latin Atoerie,'."lotirnaloaPoliticalEconomy 78 (Joly-


August 1970): 966-1006.
 
101Examples inlurtode the ise of int erntditonl reserves, export earnings, or net overseas tssels. See NurtlI Islam,.
 
"Experiments ill 1.cononietri¢ Ana lysis of ,in Import )emtnll1tintlin" Pakisltan Economic lournal I I (September
 
1961 ): 21- 38; ()ecember 1961): 1-19; M. Dtitta, "A PrototylIe Modrel of India's Ioreign Sector." Internati,.ulEconomic
 
Review 5 (Jnuar 1964): 132-103; ,and Stephen J. 'Iurovsky. "Internationa, Tratlirig Relations for a Small coiuntry:
 
The Case of New Zalal," canadianJournal of Economics I (Novtnher 1968): 772-790
 
104Rai Krislt ,nd A. Cihiliber, 'olicy Modeling ofa Dual Grain Market C's,
Ilhea f Wheat in India, Wlshingtoi, I).C.: 

International Food Policy Research Institute, fortihcoiig.
 
l0oL. L Hlall,IThe Effects of I'l. 480 Wheat Imports on latin Aoerican (ountnes Cornell Internation, Agric'ulture
 

Monograph 76 (Itlica, N Y.: Cornell tiuversit , April I tj,); ,ttiil I.. Ia. Lall.,"Evlu. itng the .flfects o P1.480 Wheat 
Imports ili Brazil's (rain iSetor," Ameriian JournalofAgricultural Iconomius 62 (1I.ihuiry 19110): 19-28. 

I0 A. Von Plot ki, Evaluating the lDisirrcentive Effiect nfl'1 480 oud Aid Ihe Indian (ase Reconshidred.1. Blndfird and . 
Cornell Ihternational Agriculture Mimeograph 50 (lhia. N.Y.: Coriell University. July 1977).
 
111 B. Islirn. "Price. Inome, antil oreign IIxu'han, Reserve Hlastic ity for Asian Rive Im ports," American ,hurnalof
 

Agricultural E'onomics 60) (Aigust 1978) 532- 535 
IN A. C. Zlwart ,i K. 1J M 'ilke,. "l lliui,'utu ' oi[ I)otisl"'stic 'riiiing Poliies and IulhrSlot ks il Prii' Staliility iti 

Ihe World Wheat hidusi'," Amenrcan Journal ifAlgricultural l:conomns 61 (Aigiust 1979). 447 
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Abbott develops a model for the import
demand of both wheat and feedgrains1)" He 
treats these as homogenous products where 
imports are the excess demand over domestic 
production. As a consequence the import 
function has as its arguments those of the 
domestic demand and supply functions. 
These include the domestic prices facing 
consumers and producers. For each, an 
additional equation is specified linking do-
mestic to world prices, forming a price 
transmission elasticity.' " As shifters in these 
domestic price formation equations, Abbott 
includes domestic output and stocks, foreign 
aid (in grain), and the foreign exchange 
position. The degree of price intervention 
by the government is postulated to depend 
on these variables. The reduced-form imn-
port function then involves P.L. 480 flows, 
domestic production, foreign exchange, 
population, income, and a time trend. 

The principal results from the reduced 
form can be summarized as follows: only in 
3 of 16 countries was the world price 
significant, suggesting that the domestic 
wheat economy is isolated from the world 
market by government intervention; there 
was little systematic relation between im-
ports and income or population; shortfalls 
in domestic production did not lead to 2 
commensurate increase in imports (that is, 
trade was only partially being used to fill 
the domestic gap): the level of foreign ex-
change reserves was one of ihe most signifi-
cant variables in explaining wheat imports 
by LDC importers; and in more than half of 
the countries the hypothesis that P.L. 480 
wheat made no net addition to domestic 

supplies could not be ;-,Jcted. 
Abbott's reduced-form equation for 

Egyptian wheat included as explanatory 
variables the world wheat price (cif.), popu
lation, domestic output, P.L. 480 shipments, 
and a time trend variable.' IIthe equation 
explained almost 90 percent of the variation 
in wheat imports between 1951 and 1973, 
but only the population and t'2nd variables 
were significant. Because 'he world price 
entered positively, althou 't with marginal 
significance, it was deleted. The second 
version explained 86 percent of the variance, 
but the time trend and the population vari
able with its perverse sign had the onV 
significant coefficients. In neither case was 
the foreign exchange variable includd. 

Sarris presents similar results for Egyp
tian wheat imports.'12 In a single equation 
he regressed imports on the border prices, 
domestic output, food aid, and a trend. Price 
was perversely signed, but not significant, 
and again, the only significant explanatory 
variable was the time trend. 

Krishna and Chhibber' 11 present a model 
of the Indian wheat sector in which imports
depend on the excess of government sales 
over procurements (both endogenously deter
mined), and foreign exchange reserves plus 
aid. The model includes equations explaining 
the level of issue and procurement so that 
the import levels reflect the endogenously 
determined levels of the government policy 
instruments. Based on the reported reduced
form coefficient between endogenous wheat 
imports and exogenous foreign exchange 
reserves and aid, the marginal propensity to 
spend foreign exchange on wheat was cal
culated to be 0.19.'1 4 The possibility exists 

tI'le most complete retmroet of his work is in AbbotIt, "De loping a. m ititries ,md hlternatiomnl Grain lrade." A 
shorter version is Abbott. "Modeling Irrternatio:r,il Grain lralh," pp. 22-31 A useful stitemenrt of th(, prolblems of
do1d,pparOMcIes to incorporating the role ot .4overnrniviii in trade modealing is givet in1P. C. Abbott,. "he Role of(overnnentt lttererea'e inaIntertation,l (onimoit, I rla %Io(1vIs,- lmer ndoumral o[.AgricultaralEconomics 61
(Ielriwry' 1979): 135-140. l ire rodel presenled in chapter6 invovls sone ol the same variales and its foru lation 
was gouidhd by Abbott's work. 

I10Foa lurtltr discussion ot this concept, Ih, rvader is dire(led toM I-r'. alht,, W. II. Nlevers ,ad K.J. Collins, "TheEiastic:ity of Foreign Dl'enr nd tor U.S. Agritutllural Products MeIh iorrtane ofathaa Price Irtansmnissiona E-asticily,"
lmcncaniornaoffignulturall.aanomt.st61(Fehruary 1979): 511-63, and to M. R. (rlaia, "TXport elaamad Elasticities
with Iless tha Perfet MarkIs," .1ustrala an rourriu ru conon,.s 23 ApnI 1979): 69-72.o.tl,+n( ri rorr:i 

Abbott, "l)evvlopitg countries idant tertaional Grai Irad,," ) 139 
inlSarris. ";rain Im rts ,anl Flarr Setaurt " 1a 491 Mews, results are dr,v,'r Irom Aleamdr Ii. Sarris,."ra
E[-taOtrlr irs ot Ihteralatiaaoll (rain Ra-srv Systvirs" Ph.fI thesis. Mass, lausetts Iastitulae l lof rihnolog , 1976). 
III Krish , amd caalit bbr, "rolicy Modeling rat a n;rairrMarkat."a i)rl 


it.'l'is aalcrrlltrr
l a,s raada rsng thla,av,raga, 'gypli,m import prira ot U.S $176.112 (r .. I.) Itus vsasdonv p,irtly
treraraIlse, Krisaada ,arai Cathilatrer ro arartrairr irricer ,ia .~ r the ,st irl raale %%.ind rtarl y t k t r(r, ann ith the estithlate 
ill thisstaidy. 
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that this estimate is biased upwards if 
reserve holdings and wheat import expendi-
tures are not determined independently, 
This matter is explored in Appendix 3. 

A similar equation for Indian cereal im-
15ports is used by Blandford and Von Plocki. 

They use an estimate of the shortfall in 
cereal supplies with respect to a consump-
tion "norm," together with a measure of the 
capacity to import. The latter is foreign 
exchange receipts (exports plus net capital 
inflows) deflated by the ratio of the price 
index for cereals relative to the price index 
for all imports. This variable captures both 
the foreign exchange effect and the effect of 
changes in the world price of cereals(relative 
to other import prices); however, it does not 
allow separate estimates of the two effects, 
As in the case of the Krishna and Chhibber 
study, imports are in part explained by the 
shortfall between requirements an(l supplies, 
and this policy variable is explained b, the 
model. 

The study by Hall examines the import 
of wheat in four Latin American countries. 
She notes that since "the government has 
had monopoly control ... of wheat imports 
the determinants of the quantity of' -- eat 
imported would be the determinants of the 
government's desire to import wheat."' I(IThe 
quantity of commercial wheat imports is 
posited to depend on the price at which 
imported wheat is sold to consumers. Three 
shifters are included: the quantity of P.L. 
480 shipments, domestic output, and the 
level of foreign exchange reserves. The 
relation between imports and the domestic 
consumer price is found to be positive. This 
is used to support the argument that a 
higher price increase allows the government 
to import more wheat due to the extra 
revenues. Similarly, additional P.L. 480 im-
ports allow the government to increase the 
support price to prodlucers.' 17fall does not 
,.eport the reduced-form coefficients relating 

wheat imports to foreign exchange reserves. 
However, using the structural coefficient 
she reports for Brazil and Columbia allows 
estimates of the marginal propensity to 
spend on imported wheat out of foreign 
exchange reserves of 0.0178 and 0.0398, 
respectively. 

The determination of the quantity of 
imports Iy government action is the basis 
for the Philippine rice import eluation of 
Apiraksirikul and Barker.'"' This is a single 
equation model in which the estimated 
shortfall (forecast output less assumed re
quirements) of rice, the ratio of domestic to 
foreign price of rice, and a tummy variable 
for election years are the arguments of the 
rice import function. They note "the size of 
the import is controlled by the government, 
and hence, our model attempts to idetify 
those factors that influence the government 
iml)ort decisions."''' However, they treat 
the government intervention as exogenous. 

A more coinl)rehensive approach to Phil
ippine food imports is l)resented by Bau
tista.121' Iie rejects the use of a traditional 
import demanl function for cases where 
there is government control. Instead, his 
model has four equations; the supply and 
dIemand of imported food andl the supply 
and demand of domestic (import-competing) 
food. Although the two categories contain 
many different commodities, there are con
mon products, for examl)le, rice. Conse
quently, the model (implicitly) distinguishes 
products by place of origin; domestic and 
foreign rice are considered two distinct 
products. The demand functions for both 
dependl on own and cross prices, and real 
consumer expenditures. 'rhe sul)ply of im
ports offered by the government depends on 
the domestic price of foreign food, the price 
of domestic food, and the cal)acity to im)ort. 
The government is seen to be responsive to 
world prices, and increases imports to pro
tect consumers from inflation in domestic 

IItSBlandford 1.1(1 VOl IPIOki. 'vUluating thI0 isincietive I'ffiet of '1. 4110 Food Aid. ip 14-22
 
t16IhIl, the Effects of I1. 4110 W'zt Imports on I.,in Americ'n Counties. 1

) 
11.
 

117 A similar .irgitilnei is m ai dei' in Uln,i l'h, id M. Ag.,rwl. "Food (ramn Imi rts." ('ers 72 (Nnvt'mhie l ir.f'i nher 

1979): 25. 
lif S. Apirksirikil nud Rantolph Birker. " ricvt'l h I'ntli'e is it Relait s it N tion l o)ilulivs in In, lthiliippins." 

Piper No. 77-1 (L.os ianos* InternationaI Rice, Reseiret'h Insii,,' . Jine t077). 
11 Ibid..t . 

11 
120 H. I. Iht tisl, "Import I'nhill d in ,a Sinll (Coiulr V wvilhIt rd Reisiricli is," Os'ford I"ronomw lol rs 30 (t 9711): 

199-216. 

62 



food prices. The capacity to import is repre-
sented by the average of current and lagged 
export receipts. In summary, the govern-
ment's food import policy depends on the 
conflicting interests of economizing on for-
eign exchange expenditures on food and 
stabilizing domestic food prices, 

This is a recurring theme in recent 
studies of food imports in LDCs. Sarris 
formulates the grain iml)ort policy as "a 
trade-off between expendlitures on imports 
and domestic cost of not satisfying the 
requirements.'' 2' Although he focuses on 
the development of a normative model, the 
two crucial elements of the shortfall in 
meeting domestic requirements and the 
foreign exchange costs are precisely those 
that entered the econometric formuiations 
of grain import functions for the studies by
Krishna and Chhibber and Blandford and 
Von Plocki. 

This trade-off between competing gov-
ernment objectives also underlies tile studies 
of Brazilian export trade in soybeans, corn, 
cotton, and beef.' 22 Lattimore and Schuh 
use an exact analogy of Bautista's imports
model. They state that "there are two basic 
forces impinging on the government with 
respect to beef export policy. One is the 
desire to hold down tile price of beef to 
domestic consumers. The other is the need 
for foreign exchange receipts."' 23 The im-
portance of beef in household expenditures
leads them to include (like Bautista) the rate 
of domestic inflation as an explanatory
variable of the government export policy, 
Similarly, they use a measure (not specified)
of the "overall position in the balance of 
payments" as a further determinant of tile 
beef export policy, 

However, unlike other authors they ex-

Sarris, ' Grin Imports ,inI ldooSecu'rity," p. 490. 

Robert I. 'hlionpso,.he Ir,,zili,nSoylu,,ii Situltio 

plicitly estimate a policy intervention equa
tion. Tile degree of intervention in the beef 
market is measured by the difference be
tween the domestic beef price and the world 
price of beef converted to domestic currency 
at the effective exchange rate facing the 
beef sector. This measure of intervention is 
explained by world price, the domestic infla
tion rate, and the balance-of-payments posi
tion (together with a series of dummy varia
bles aimed at capturing shifts in trade 
policy). 

Wong incorporates the Thai government 
intervention in the rice trade by including
the export tax.'2 4 This affects government 
revenues, the domestic price, and the foreign
exchange earnings from rice. Thailand ap
parently faces a world demand for rice that 
is less than perfectly elastic, so that interven
*ioni by tile government affects both the 
volume and price of rice exports. However, 
no attempt is made to explain the level of 
the export tax. 

In a study of Asian rice imports. Islam 
uses foreign exchange reserves to measure 
the capacity of a country to import.' 25 The 
government's restrictions on rice imports 
are seen to vary inversely with the level of 
foreign exchange reserves. Once again the 
trade-off between the parsimonious use of 
scarce reserves and the satisfaction of do
mestic requirements is incorporated in his 
model. 126 He estimates a reduced-form im
port equation for five countries by OLS, and 
reports the elasticity of imports with respect 
to foreign exchange. These range from 4.24 
for Pakistan to 0.01 for Malaysia, averaging
1.80 for all five countries. Islam argues that 
the low elasticity for Malaysia (essentially 0)
arises because during 1953-72 Malaysia was 
"the one country that did not experience 

,nd Itsllliii Ilhioil World Oils Mirkel,".IoijrnaloftheAmeni Olitran Sonre''hernists' 56 (May 1979): 391 A-39fAf RobertI.. thciipson , Gii. i.Lward Sihii,. rtide Policy,InI ExLprts: +li' [,is'of Corn it lifri,l",' urdue UIIiversity. 1.,,ivI',' , Itd, May 1975 (inini,ogriplfecl); ii W.AVer,ind . lEw d Schunh. "Soi,fl RtIs of ReluIrn in (ileher Aspetts of Agricultural R's,',archi: [It (',is of CotionR search i S,ioPu it, Bra/iI. . inn .lotimalof,gnutilturl :conomi-s 54 (Nov vi'i ,r1972): 557-56 ,i9;and R.(LaIttinor' ,id G. l.if ard S(huh, "iiidogenoi s Polic'y)eti'rlninilion: lIe Cise' of t1 lraziliin IeWl Sector.' 
(anadian Journal ofAgrcultural :'conornics 27 (-JlyI979): 1-16. 
Ll ttinor ,mnid S( uhoi, -I"ulogeno s I'olic,' I )eturlniniu ion,i ).6. 

12 C. M.W ong. "A Model for Ivahmli g tih lflh'ts of liifat ,Gvrm nt Iiti 
Wel fare." Amenran .ournal ofAgriiculurl :conomics 60) (I~elru,ry I 78): 66-73.[is+Isla,ln"Pricel,. hnc ine,,and Forei.gn I-.,chi,mg,izesvnre i lio'ii.

n ofRice I.,ports on Irade mlid 

1' Itis lik'ly thit government efforts to preserv oreign ufi ige vill ilfo uoiil p rli s,itisli'tion. through 
imports, of in(reases it dieitls for rice"(Ibid.,p 533). 
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7foreign exchange shortages." 2 As Islam 
notes, rice trading was not a government 
monopoly. As a consequence, imports were 
not directly dependent on an administratively 
determined allocation of foreign exchange. 
In such instances it is to he expected that 
rice imports would not be explained by
variations in foreign exchange reserves. The 
administrative assignment of foreign ex-
change to import classes typically arises as a 
nonprice rationing mechanism implemented 
when central banks can no longer hold 
down the nominal price of foreign currency 
by supplying reserves. 

The absence of a state trading monopoly 
does not, however, preclude the possibility 
that public policy toward the agricultural 
sector may still reflect concerns about the 
country's external balance. Such concerns 
may be reflected in the setting of producer 
prices or in the level of pl)lic investment in 
research or productive infrastructure. In 
fact, in the Malaysian case, Goldman argues 
that the policy of self-su fficiency in rice was 
originally viewed "as a partial remedy for the 
balance-of-payments problems that were 
expected to emerge in the 1960s. Fear of 
dwindling foreign exchange reserves was an 
important factor in sustaining continued 
public investment in paddy production. ' I 2 

From this review of import demand 
models involving explicit recognition of 
government intervention three central issues 
emerge. First, there has been widespread use 
, f some measures of foreign exchange avail-
ability as a determinant of imports. The 
variable has almost always been statistically 

127 Iibid.. 1. 534. 

significant and positive. The estimated coef
ficient can be used to determine the margi
nal propensity to import cereals from foreign 
exchange flows (receipts) or stocks (reserves). 
However, frequently no clear distinction is 
na(le between the flow and stock concepts. 
None of the studies have embodied a con
plete system of import demand equations in 
which recognition is explicitly given to 
competing uses of foreign exchange. The 
possibility that the estimated response of 
cereal import demand to foreign exchange 
availability may not be biased has not been 
explored (see Appendix 3). 

Second, there has been no explicit at
tempt to provide an underlying behavioral 
model of the bIalance-of-payments adjust
ments process. For example, the effect on 
cereal imports of changes in the level of 
foreign exchange reserves to achieve a 
desired level of stocks has not been consid
eredl. 

And finally, it would seem desirable that 
government intervention should be treated 
as an endogenous variable responding to, as 
well as affecting, other variables in the 
system. This has been stressed by a number 
of authors. As noted by Bautista, the demand 
function resulting from the inclusion of an 
exogenous policy variable "represents a 
mixture of an import demand function by 
consumers of the import commodity and an 
import policy function by public policy
makers setting the restrictions on imports. 
Obviously, a more satisfactory alternative 
would be to represent separately the under
lying structural relations .".."211 

I . It. (i111,11, "Shil 10Food SMI-SutI ici',!c' and OhwlDistritilion,il ImpIts of MIl'si,imi Rice PolicL'," Food 
Research Instatute Studies 14 JI97 5): 279 
64,1hiiisha. "Import Inand in I Smdl uc nl " 1. 200. 
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APPENDIX 3 

SIMULTANEOUS EQUATION BIAS IN ESTIMATION OF 
THE MARGINAL PROPENSITY TO IMPORT OUT OF 
FOREIGN EXCHANGE 

In Appendix 2 a number of studies are 
cited that attempt to measure the response
of imports to changes in acountry's balance-
of-payments position by incorporating a 
variable to reflect foreign exchange avail-
ability. However, without explicit recogni
tion of the simultaneous determination of 
reserve levels and imports, a potential bias
arises. This bias is now briefly explored. 

If a country is pegging its exchange rate,
then in the short run it will have a given
quantity of foreign exchange (F)available,
which can either be spent on imports (M)or 
used to adjust the level of its reserve 
holding (AR), such that 

F --M + AR. (24) 

Now suppose there are only two import
goods, wheat (w) and other goods (n), whose 
foreign prices are given as Pand P,. It 
follows that 

PwMw + PnM1 M. (25) 

Let the import function for wheat be simply
denoted as 

M. --yo + yI F + Y2_ + Ew. (26) 

The vector Z may comprise both exogenous
variables (population, income, world price)
and endogenous variables (domestic output).
The foreign exchange variable is taken as 
given exogenously. In what follows no vio-
lence will be done to the argument if Y2 is
restricted to 0 for simplicity, so that 

M, = yo + y1F+ e,,, (27) 

where E, - (O,ur) and y, is the marginal
propensity to import wheat out of foreign 
exchange. 


If we apply OLS to equation (27) then yl
will only be an unbiased and consistent 

estimator of the marginal propensity if F and
E, are independent. If F is truly exogenous
then this condition will hold. However, a 
typical formulation uses foreign exchange 
reserves, so the model is in fact: 

M, = ao ,R+E ,, and (28) 

R1 = R, -_I+ F + PwMw + P,M,,, (29) 

where equation (29) is a rearrangement of 
equations (24) and (25). It is now evident that 
OLS estimation may lead to biased and 
inconsistent estimates of the marginal pro
pensity to import out of foreign exchange 
reserves. Solving equations (28) and (29) for
R and taking its expectation yields: 

E(Rt) = (11, + F+ P ao 

+ PMJO - a, PJ. (30) 

Now consider the covariance of R, and E,: 
Coy (Ew.Rl) = E({E- E(E)IIR, - E(R,)I)w 


= Po,,o,/(I - alPw). (31) 

Clearly, this covariance is not 0. Further, it 
can be shown that the OLS estimate of et inequation (28) will be biased upward. The use 
of foreign exchange reserves in single equa
tion models of grain imports will tend to 
overstate the responsiveness of imports to 
changes in foreign exchange where import
levels and reserves are simultaneously deter
mined as part of a policy to eliminate the 
excess demand for foreign currency at the 
existing exchange rate. Furthermore, as dis
cussed in Chapter 6,it is often the case that 
some elements of F are not independent of 
decisions about import levels. Hence, even 
the use of equation (27) is likely to involve 
biased estimates of the marginal propensity 
to import out of foreign exchange. 
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APPENDIX 4 

SUPPLEMENTARY TABLES 

Table II -Simultaneous equation estimates of the structural parameters: a 
comparison under three estimation procedures 

Ordinary Two- Stage Three. Stage 
Equation Least Squarest Least Squares Least Squares 
Used For Dependent Explanatory Student Student Student 
Estimate Variable' Variable' Estimate t Statistic Estimate t Statistic Estimate t Statistic 

10 M C 109.55 1.12 98.11 1.14 145.134 1.711 
I)W2 301.20 3.76 301.32 3.99 301.51 4.115 
R I 0.17 3.04 0.15 3.16 0.21 4.114 

F 1.05 31.21 1.05 35.24 1.04 37.94 
)3F 0.23 2.131 0.32 3.00 0.27 3.20 

I I Q) C 78110.29 0,85 297.59 0.38 302.53 0.40 
INCAP 39.22 7.46 39.33 9.11 38.49 9.15 

ICC 21.70 1.33 34.11 2.46 31.181 2.40 

12 AIDC C 1,1817.72 5.25 1,204.52 4.35 1,465.37 5.78 
PWC 1.116 1.71 1.78 1.1(1 3.313 2.34 
1)QC 0.06 0.20 1.26 0.59 0.02 0.06 
1)W4 704.91 3.80 704.310 3.76 815.71 4.79 
D3A1 621.54 3,01 780.49 3.21 5113.55 2.72 
IJSI 449.89 2.34 922.62 3.35 (359.99 3.62 

14 INV C 43.28 7.97 50.95 I 11.0 54.19 13.24 
I'WC 0.23 11.24 (0.27 14.74 028 16.911 
IAW6 11.57 3.85 1(0.38 4.49 8.76 5.41 
IMC 0.008 7.66 0.009 10.58 0.009 11.01 

16 DOMW C 12.93 3.42 13.837 4.16 14.79 5.15 
IMC 0.0304 3.64 (3.1033 3.71 0.003 3.21 

AIDC (008 3.37 ().3)1 3.60 ().0)1 3.59 
I)W6 11.04 5.44 11.74 6.84 11.94 7.710 
PWC (.02 1.55 (.12 1.58 0.3)2 1.71 

I)FPI 1 0.42 1.91 0.49 2.09 0.60 3.14 

17 INVE C 113.73 1.16 15f335 1.82 234.61 3.16 
PWE 0.22 4.67 0,20 4.70 0.23 13.3 
PWC 0.60 1.62 0.31 0.30 0.07 0.23 
IMC 0.09 5.54 0.10 6.71 0.10 6.118 

19 AC C 569.06 3.25 607.61 2.54 773.14 4.17 
[)W6 68.40 2.54 111.96 3.19 101.39 4.69 

PPi" I 
P)PC 

0.79 
4.34 

1.00 
2.49 

(.36 
3.90 

0.86 
3.69 

1.22 
2.04 

1.59 
1.0)8 

IMC (,01 098 0(.1 1.22 ().0)1 1.65 

20 AE C 1,2613. 18 4.14 1,290.54 3.80 1,239.90 4.65 
1)W6

1 
39.96 
6.03 

1.07 
2 fi8 

33.14 
5.61 

0.89 
2.75 

69.69 
7779 

2.23 
4.52 

1PP 1 1.59 1 35 1.313 1.16 1.65 1.77 
IMC I 0.04 1.99 0.04 2.14 0.02 1.3) 

Pl'C 7.44 2.72 7.42 2.337 5.113 2.339 

F-or defnitions of the varibles, see lalfes 6 and 7. 

These figures are from Tahle f3. 
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Table 12-Price indexes, population GNP, and nominal exchange rates, 1949-79 

Index of Food Consumer Gross Nominal 
International Price Index Price National Exchange

Year Inflation (1975=100) Index Population Product Rate
 
(1975 1001
 

(millions) (LE million) (U.S. $/LE) 
1949 42 50.233.0 	 19.89 905 2.87
1950 37 35.6 53.2 20.46 978 2.87
1951 44 38.0 57.7 20.94 944 2.87
1952 45 37.2 57.6 21.44 916 2.87 
1953 43 34.4 53.6 21.94 950 2.87
 
1954 42 34.8 51.4 22.56 1,048 2.87
 
1955 42 35.6 51.2 22.99 1.110 2.87
1956 44 36.0 52.5 23.73 1.129 2.85
1957 45 37.6 54.6 24.09 1.198 2.85
1958 44 38.0 54.7 24.66 1,303 2.85
 
1959 43 38.4 54.8 25.24 1,437 2.85

1960 44 38.8 55.0 25.92 1.379 2.85
1961 44 39.2 55.4 26.58 1.461 2.85
1962 44 39.2 53.8 27.26 1,513 2.30 
1963 45 40.0 54.2 27.95 1,679 2.30
1964 45 42.4 56.1 28.66 1,881 2.30
1965 46 
 53.2 64.5 29.39 2.199 2.30
1966 47 58.8 70.3 30.14 2,381 2.30 
1967 47 
 58.0 70.8 30.91 2.459 2.30
 
1968 47 
 58.4 69.8 31.69 2,497 2.30 
1969 48 62.0 72.1 32.50 2,652 2.30
1970 52 66.0 74.9 33.33 2,927 2.30 
1971 55 69.6 77.2 34.08 3.080 2.30 
1972 60 
 71.6 78.8 34.84 3,403 2.30 
1973 72 76.4 82.2 35.62 3.634 2.56 
1974 89 
 89.2 91.1 36.42 4,085 2.56 
1975 100 100.0 100.0 37.23 4,738 2.56
.976 101 114.8 110.3 37.87 6,118 2.56 
1977 109 133.2 124.3 38.74 7.139 2.56
1978 124 
 148.0 138.1 39.64 9,089 2.56
1979 142 162.7 151.8 40.55 11.434 1.43 

Sources: 	 The index of international inflation was derived from the export values of industrialized countries in
International Monetary Fund (IMF), International Financial Statistics Yearbook. 1979(Washington, D.C.: IMF.
1979). pp. 70-71. Thevalue for 1979 is from IMF. InternationalFinancial Statistics 23 (October 19801, p. 48. 

The 1949, 1978, and 1979 figures in the food price index were estimated by linking that index to the 
consumer price index. The 1950-61 figures are from Food and Agriculture Organization of the United
Nations (FAO), 1967 FAO Production Yearbook. vol. 21 (Rome: FAO. 1968); in this source, 1953 - 100. The 
1959-70 figures are from FAO, 1971 FAO Production Yearbook, vol. 25 (Rome: FAO, 1972); in this source,
1963 = (00. The 1974-77 figures are from International Labour Organisation, Yearbook ofLabour Statistics,
1977 (Geneva: ILO, 1977).

Overlap years are used to convert the 1953 base years to a 1963 base. This was done for all years
through 1967. The published index for 1968 has 1966/67 as its base year (the average for 1966 and 1967 is 
146). Using that in'formation, the index is rebased for 1968 and all following years. Finally, the entire 
series is rebased to 1975. 

The 1949-78 figures for the consumer price index are from IMF. International Financial Statistics, /979,
pp. 168-169. The 1979 figure is from IMF. InternationalFinancial Statistics. 1980. p.42. 

For population, the 1949-77 figures are from INMF,International Financial Statistics. /979. pp. 170-171.
The 1978 population is from IMF, InternationalFinancial Statistics, 1980. p. 144 and the 1979 population is 
an estimate using a 2.3 percent growth rate from 1978. See K. Ikramn, Egypt: Economic Management in a Time 
of Transition (Baltimore, Md.: Johns lopkins University Press. 1980). p. 105. 

The gross national product (G;NP) figures for 1969-77 are from IMF, InternationalFinancial Statistics,
1979. pp. 170-171. The 1949 and 1950 figures are from Bent Hansen ando K. Nashashibi. Foreign Trade
Regimes and Economic Development. Egypt, a special conference series on foreign traide regimes andeconomic development 4 (New York: National Bureau of Economic Research, 1975). p. 35; they were
converted to current prices from 1954 prices by using the consumer price index in this table. The 1952-59
figures are from United Nations, Yearbook of National Accounts Statistics, various issues. The 1978 figure is 
from Ikram, Egypt: Economic Management. p.339, and the 1979 figure is Irom unpublishedl data from the 
World Bank. 

(continued 
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Table 12-Continued 
. 


'l IIIiIionI lII\r.hige raes forN194-7t ar t III I Ni., InterniltalFONIi s . 79l 1611. 
ratIf US. $1.43 per 

Li 1.00 is kilo%%s ),IraIhI riltEI I Itrlll rIlte was iItIlroduct-d illliti drlv 1970s at IS. $ 1.70 atid 
169. lii 1979 rirl is Iriiin IMiI.InterntliolFinancialStItistics. 1980. p. 142. Ilit, iIll 

I Iis thi 
%%aS ,Idjuisltt ilis prestvniiihi1 I, 71 I l961in t o t0 Iglotrlis,laliiolls lisiig this rawI hisproipoirtion 
iturvased iii '1970. Hic o1lli. rite,( S. $2 SO per I. 
Irdlalls oil.llilirN I. I1979.Belor Ow. ill isheatlions, 
l:gypt 'hconotii Mtncii,,tl.nt, Ii) 352-353 

1() %\'.S,lbolished. (\(it hr sfrti hilaler,iI 
iiimiprts wevrehiidfor t this rite. See Iklniiii, 

Table 13--Production and trade of wheat and wheat flour, 1949-79 

Year 
Productiu,,

MQCI 

(I,(oo 
meitric Itllis) 

194) I 167 
150

1951 
I (1111
1.2(09 

1952 1.0119 
1953 1.547 
1954 1,721) 
1955 1,451 
1456 1.547 
1957 1,407 
1951 1.412 
1959 1.443 
1960 1.49)) 
1961 1.436 
I1962 I.513 

163 1,493 
1964 1.500)) 
1965 1.272 
1166 1.465 
1967 1.299 
19611 1.526 
1969 1,277 
1I7O 1.5119 
1971 1.732 
1972 1.6111 
'173 1.11311 
1974 1,)84 
197r 2,133 
1976 1.962 
19177 1.699 
1978) 1.933 
1974 1.1156 

Aid Shipments 
Wheat Flour 

Area Yield Imports Imports Wheat Flour 
(AC) (YC) (MC) (MF) (AIDC) (AIDF) 

(I,(ot) itllsih'llitre) (1.000 Iltiirii" In s) 
i,(tri a s 

595 196 2113 6 0 0 

576
629 

1 77
1 92 

443 
1.02B1 

119 
119) 

0 
01 

0 

51tM 1115 7 1It 144 0 0i 
752 2111 467 67 0 0 
754 2.29 Ii1 S00 it 
040) 2 27 01 1I0 3 0 

00 2 34 )10 53 4111 12 
636 2,31 71) 95 1 
5'9'1 2.36 774 2116 8) 2 
020 2 33 731 467 2010 220) 
612 2.45 631 473 523 4112 
)1l 247 661 431 431 65') 

611 2.6 I 116t) 510 I110 1177 
565 2.04 972 i15 725 1131 
544 2.76 il1M1 776 926 11211 
4111 2.64 1.231 0I10 857 496 
542 2.7)) 1.4218 611 11)4 430 
531) 2 45 1.7H13 651 14 62 
6012 2.53 1.507 560 0 I 
.31 2.40 1.200 2211 142 142 
SS1 2.76 851 275 133 133 
570 
523 

3.04 
3.09 

1.931 
1,3 P.) 

345 
216 

431)
29) 

439 
2y) 

525 3.501 1,4901 227 671 I 
576 3.27 2.1151 2511 '163 119 
5116 3.47 2.971 521 1.121 110 
586 3.35 2,930 6910 1.215 253 
504 3.37 3,346 71N 1.1114 523 
5110 3.33 3.759 911)01 1.50)9) 360 
5115 3.17 3,601) 934 1.639 427 

S(ources: I ih(produli forI949.711 ir Irii I iuid AgriiiltIur ()rgtii/,tinll of It( UniltedtonIigurns ronl Nallolls 

(FA(). /.I1 'rodultion Yeirbooh. variolus issuiS(Rlliii: I) . viriiois rs) Ilic 19791ligir, %.Is supliplitd 1)), 
ti I:g plian Ministr, ut Agricuiltne. 

Ihie Iigures for Ihlrea s%itN itth %%heat Iriui 1949 to 1177 irvlso friiiii A), /-A0 Productium )'irbooh. 
variois Issiii's lhle 17)1 tiil tit(,igricilllttiril ,ttai W Ill In tll, Slates'1979 Iiglu 'S %evriSIUplll'v1h, t il'd 
lll)lss It (i alro. 

IIhtwvheaIt iivI Igros wvI I,diiiI 
h , 

dihing tiul,,ivlt loll IthII,g )i I)rn(l(I hgilres talh hI t( 
is h il ara ligure.., 

IlV 1949.71 I igiire. lfur Mliat it)iiirts irte lroi I.A(). 1.40 Iriiluh, euhlooh %iriouusissue, )Rinil': IAO). 
,i; Ilie 1177-791 figures, frint thiAntriiaii gli ultiriIu ttil hieii lairo. '.crsi)llied h tlivlollsvIrS) 
( itierl Authirtt for SupI,, i oniniiu iltis ilf ith, lualhMinisr if S(iflpl, 

itflooir Iun)nl figureS tiil allivis stldit impoirts. (.reiul I'lluoss hikiuig of[li' sour( -sfor lii a r 
li solori li tse iiuliul's tlht dalti Iluhhtlh (tliiiiiir'i( ,.luesvs huo Ilt i.tlms Ili ii s,1 iolil foreign alid 
I hillII t hludes i iliu ess nilla's). S (llev . ho\ ",iIor v pl., th nnulltit iofiuisri)ii ntliig isv i t' r. ,iii 

id)(colntinl 
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Table 13-Continued 
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Qsarterl. t fIr'173-7 4lmtr lid4lal te() IFI 11O) tI-,hudv l .i',lHor1t I (it Ir for14. 304 it;(1 197.-7 li'lllti 
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liltd,i~ lo (- itehd ,,'t Flilll, ]) 
lli, Alneric,ll ,igiil lltralill,it ('ll , , l l ")+i I'o)ilIle 'Ir'Hll.hi-il trod ilhivr fron t llh l "W,ilh.IIIgelU, 
IIlest.Iigtutes.too, nm Iudv,I\h'llt.,tfor 

Ilhlsouirvs Iortlhvaiiioliiil) I ,lit l I- m eal I'. alllilll ofof %,lltm lour r(.( vI\ vd as [I I S otI llu, 
M' lt T(.( ikv,d ,is Ilid. 19t73.79 figures ill Itude'ld shiclll lls froml lh4.Ut edllo(rIigll Rhut tht, € Simi's 'liliPe. 

Table 14-Availability and consumption of wheat and wheat flour, 1949-78 

Commercial Foreign Total Industrial 
Year Production Imports Aid Imports Use Feed 

(1.(00011 1 1 " foilns) 

19.|9 1,167 291 .3 0 ) 2)1 3 0 0 
1950 1,01 5666 0.10 560.1 II It 
19i1 1,209 1.151.6 0.0 1.151,6 0 0 
1952 
1953 

1,0H7 
1.547 

9)10 t 
560.1 

) 
O0 

10110 
5610. 1 

0 t 
1 

0 
0 

1954 1.729 79.4 0.0 79 4 1 0 
1955 1.451 10.9 1 13 9 1 11 
1956 
157 

1,547 
1.467 

11)5. 9 
8131.6 

497 7 
10,4 

6113.6 
11419 

1t 
1 

10 
1 

1951) 1.412 1,160O4 101.11 1,171.2 1 11 
1959 1,443 874.1 505.6 1.379.6 0t 0 
1960 1,499 95.5 I.1924 1.2117.'4 0 0 
1961 
1962 

1.436 
1.593 

0.(0 
0.)0 

1,346.3 
2.0211.1 

1.259 6 
1,5011.3 

24 
24 

) 
0 

1963 
1964 
1965 

1,493 
1.5OO 
1.272 

224.M 
0.0 

531.3 

1.179.2 
2.076.0 
1,545.9 

2.103 ') 
1,11117II 
2.077 2 

24 
24 
24 

11 
11 
It 

1966 
I967 

1.465 
1,299 

1174.0 
2.5117 I 

1.411 2 
100 I 

2,275 2 
2.0117 2 

2C) 
31 

0 
01 

19610 1,526 2,2113.4 1.4 2.204 It 30 0 
1969 1,277 1,)16 7 14210 1,,511 7 32 0 
1970 
1971 

1,51') 
1,732 

I.0))9 ) 
.. 971 2 

13.10 
4390 

1.232 ') 
2.410 2 

32 
37 

1) 
0 

1972 
1973 

1,111 
1.H31. 

1.387 0 
1132.9 

2990 
672 ,4 

1.0811) 
I.01)5 3 

33 
34 

0 
0 

1974 1.11114 2.221 7 1.110)6 3,211) 3 41 25 
1975 
1976 
1977 

2.033 
1.92 
1.699 

2.65117 
2.331 1) 
1,11)4.2 

I.t034 () 
1.55644 
2.540 4 

3.613 6 
3.lHIM) 3 
4.344 0 

47 
43 
43 

30 
35 
40 

1978 1.)33 3.111 2.01)')9(l 5.1201 43 40 

(rontinud) 
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Table 14-Continued 

Total Domestic
 
Stock Domestic Consumption


Year Seed Waste Changes Consumption Per Capita
 

(I,000 metric tons) (kilograms per capita 
per year) 

1949 112 68 0 1.278 64
 
195G 112 68 +48 1,357 66
 
1951 105 74 +37 2,145 102
 
1952 134 58 +220 1,585 74
 
1953 129 81 0 1.897 86
 
1954 124 83 0 1.601 7I
 
1955 119 85 0 1,261 55
 
1956 114 88 0 2,029 86
 
1957 109 90 0 2.1I0 85
 
1958 109 90 +197 2,187 89
 
1959 107 130 +197 2.389 95
 
1960 105 166 45 2,561 99
 
1961 105 198 -45 2,414 91
 
1962 105 198 -45 2.879 106
 
1963 98 198 3,222 115
 
1964 98 198 3,Q 13 105 
1965 98 203 -21 3.0,15 104 
1966 92 238 +317 1,064 102 
1967 94 214 +419 3,228 104 
1968 106 248 +244 3,183 100 
1969 93 251 -732 3,292 101 
1970 98 251 -851 3.222 97 
1971 102 294 +400 3,309 97 
1972 93 269 -320 3,229 93 
1973 95 277 -80 3,317 93 
1974 94 232 +250 4,450 122 
1975 103 376 +820 4.351 117 
1976 105 351 +100 5,216 138 
1977 105 349 +140 5,367 139 
1978 105 349 +156 6,360 157 

Sources: The figures for production, commercial imports, and foreign aicf are all from Table 13. Commercial imports 
were calculated as the sum of wheat imports and wheat flour imports (divided by 0.72 to give the grain
equivalent) minus aid shipments of wheat and wheat flour (again, divided by 0.72 to give the grain
equi,,alent). In 1961, 1962, and 1964, reported foreign aid shipments of wheat (in grain equivalents)
exceeded total imports reported. In these years, commercial impeits have been set at zero. Foreign aid is 
the sum of aid shipments of wheat flour (divided by 0.72 to gis' the grain equivalent) and wheat. 

The total import figures are the sums of commercial imports and foreign aid. 
The industrial use figures for 1949-60 are arbitrarily set at zero because data are lacking. The 1961-65 

figures are the averages reported by the Food and Agriculture Organization of the United Nations(FAO) for 
those years. The 1965-77 figures are from FAO, FAO Food Balance Shee. various issues (Rome: FAO, 
various years). The 1978 figure is equal to the 1977 figure. 

For feed the 1949-73 figures wel, set at zero. The 1974-77 figures are from FAQ, FAO Food Balance 
Sheets, various issues, and the 1978 Igure is equal to the 1977 figure.

rhe seed figure for 1949 is set equal to the 1950 figure, That figure is from FAO, as are tie 1951 and 
1952 figures. The 1953--. igures were interpolated. The 1957 and 1951 figures are the ,verage of the 
1957/58 and 1958/59 figures from FAO. The 1963 and 1964 figures are an average from FAO. The 1965-77 
igures are from FAO. FA,0 Food BalanceSheets. various issues. The 19713 figure is equal to the 1977 figure.

The same proceduhre was followed to get the w& e figures that was ulsed to get the seed figures. Their 
source was FAO, FAO Food Balance Sheets, various issues. Flour waste is included in the 1961-68 figures,
using a conversion factor of 0.72. 

The figures for stuck changes are fronm FAO, FAO Food Balance Sheets, various issues. Zero is used when 
no data are given. The 1978 figure is from apersonal communication from the Ministry of Agriculture in 
Cairo. 

Total domestic consumplion is the sum of production and total imports minus tile sum of industrial 
use feed. seed, waste. and stock changes. Domestic consumption per capita is thato.al divided by tlte 
population figure for that year in Table 12. 
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Table 15-Analysis of the gap between consumption and productioni of wheat and 
wheat flour, 1949-78 

Percent of Gap Closed by:
Year Gap Commercial Imports 
 Aid Other 

1949 II1 262 0 -1621950 339 167 0 -671951 
 936 
 123 
 0 -23
1952 498 183 0 -831953 350 160 0 -601954 
 -128 
 62 
 0 +38
1955 
 -190 
 6 
 2 +92
1956 39 103 -42482 

1957 
 643 
 129 
 2 -31
1958 
 775 
 150 
 I -51
1959 
 946 92 53

1960 1,062 

-46
 
9 112 -21

1961 
 978 
 0 138 -38
1962 1,286 
 0 158 

1963 1,729 

-58
 
13 109 -22


1964 1,513 
 0 137 -37
1965 1,773 30 87 -17
1966 1,599 55 
 88 -42
1967 
 1.929 
 134 5

1968 1,657 

-39
 
138 
 0 -38


1969 1,873 81 
 8 +11
1970 1,703 65 
 8 +28
1971 1,577 
 125 
 28 -53
1972 
 1.611 
 86 19 
 - 51973 
 1.479 
 77 45 
 -22
1974 
 2.566 
 83 42 
 -25

1975 2,318 115 
 45 -59
1976 
 '.254 
 72 
 48 -19
1977 3,668 
 49 69 
 -18
1978 
 4.427 
 70 45 
 -16
 

Sources: The gap figures are the differences between the total domestic consumption and production figures in
Table 14. The percent of the gap closed by commercial imports is total imports as a percentage ofproduction; the percent of the gap closed by aid is foreign aid as a percentage of production. The percentof the gap closed by "other" represents the net effect ol stock changes, feed and seed, waste, and
industrial uses. See the appropriate columns in Table 14. 

71 



Tabie 16- Prices of wheat and wheat flour, 1949-79 

World Prices Domestic Wheat Prices 
Year Wheat Flour Producers Consumers 

(LE/ton) 

1949 38.5 46.5 21.3 12.6 
1950 42.6 51.4 21.3 12.6 
1951 46.2 55.8 21.3 12.6 
1952 45.9 49.8 21.3 12.6 
1953 45.8 48.5 30.3 17.2 
1954 26.5 44.4 30.3 17.2 
1955 27.0 36.5 26.6 17.2 
1956 27.6 28.7 26.6 17.2 
1957 27.3 25.4 26.6 17.2 
1958 22.7 23.6 26.6 17.2 
1959 23.1 25.0 26.6 17.2 
1960 21.3 23.8 28.6 23.0 
1961 22.0 24.7 28.4 23.0 
1962 28.3 33.3 28.6 23.0 
1963 32.3 37.0 28.8 23.0 
1964 37.6 40.7 27.4 23.0 
1965 31.7 37.1 30.2 29.0 
1966 30.0 37.1 32.8 29.0 
1967 30.9 35.5 37.4 29.0 
1968 27.5 31.9 32.2 29.0 
1969 26.6 29.2 32.8 29.0 
1970 24.2 28.9 38.7 29.0 
1971 30.3 31.9 35.4 29.0 
1972 30.2 25.1 35.1 29.0 
1973 37.0 46.8 38.1 30.0 
1974 103.4 112.9 46.9 30.0 
1975 79.5 116.0 51.3 28.0 
1976 65.1 90.1 47.1 29.0 
1977 53.2 80.3 54.1 30.0 
1978 56.5 77.9 61.7 24.7 
1979 77.4 97.2 64.0 24.7 

Subsidy Equivalents Real Wheat Prices 
Year Producers Consumers World Producers Consumers 

(percent) (LE/ton) 

1949 -44.7 +67.7 91.6 42.4 25.1 
1950 -50.0 +70.4 115.0 40.0 23.7 
1951 -53.9 +72.7 104.9 36.9 21.8 
1952 -53.6 1-73.9 102.1 37.0 21.9 
1953 -33.8 +66.2 106.6 56.5 32.1 
1954 +14.3 +35.1 63.1 58.9 33.5 
1955 -1.5 +36.3 64.5 52.0 33.6 
1956 -3.6 +37.7 62.8 50.7 32.8 
1957 -2.6 +37.0 60.7 48.7 31.5 
1958 +17.2 +24.2 51.6 40.6 31.4 
1959 +15.2 +25.5 53.7 48.5 31.4 
1960 +34.3 -8.0 48.4 52.0 41.8 
1961 +29.1 -4.5 50.2 51.3 41.5 
1962 +1.1 +17.7 64.3 53.2 42.8 
1963 -10.8 +211.8 71.7 53.1 42.4 
1964 -27.1 +3H.8 83.5 48.8 41.0 
1965 -4.7 H1.5 69.1 46.8 45.0 
1966 -). 3 p-3.3 63.9 46.7 41.3 
1967 +21.0 +6.1 65.7 52.8 41.0 
1968 +17.9 -5.5 58.7 46.1 41.5 
1969 +23.3 -9.0 55.2 45.5 40.2 
1970 +59.9 -19.8 46.5 ' 1.7 38.7 
1971 +16.8 +4.3 55.2 45.9 37.8 

(continued) 
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Table 16-Continued 

1972 +16.2 +4.0 50.0 44.5 36.81973 +3.0 +18.9 51.6 46.3 36.51974 -54.0 +71.0 116.0 57.5 32.91975 -35.5 +64.8 79.7 51.3 28.01976 -27.6 +55.5 64.4 42.7 26.31977 +1.7 +43.6 48.4 43.5 24.11978 +9.2 +65.5 45.3 44.7 17.91979 -17.3 +50.8 54.5 42.2 16.3 

Sources: The world price of wheat is the import price (c.i.f.) of wheat In Egyptian pounds(LE) per metric ton. The1949 figure was estimated by linking to commodity price data In International Monetary Fund,
International Financial Statistics Yearbook, 1979 (Washington, D.C.: IMF, 1979), p. 76. The 1950 and 1951figures were estimated by linking to the U.S. fo.b. price (Atlantic ports) in International Bank for
Reconstruction and Duvelopment, Commodity Trade and Price Trends (Washington, D.C.: IBRD, August1979), p. 48. Egypt, Ministry of Foreign Trade, Annual Statement of Foreign Trade, various issues, was the 
source for the 1952-54 and 1956-59 figures. The 1955 figure was interpolated. The 1960-79 figures arefrom Egypt, Central Agency for Public Mobilization and Statistics, Monthly Bulletin ofForeign Trade, various 
issues. 

The world price of flour is the import price of wheat flour in LE per metric ton. The 1949-51 figures arebased on 'he world prices of wheat and use the averagt price cf wheat relative to flour for 1952-54. The1952-59 jigures are from Egypt, Ministry of Foreign Trade, Annual Statement on Foreign Trade, various issues.The I -oO-79 figures are from Egypt, Central Agency fcr Public Mobilization and Statistics, MonthlyBulletin
ofForeign Trade. various issues. 

The tlomestic wheat prices for producers ae in LE per metric ton. They are from the Ministry ofAgriculture in Cairo. The 1949 price is assu;icd ro be equal to the 1950 price. The 1950-59 prices a*e thoseannouncel by the government. The 1960-79 prices are tho average prices received by farme:s.
The domestic wheat prices for consumers are in LE per metric ton. The 1949 price is assumed to beequal to the 1950 price. The 1950-59 prices are the average prices of wheat in Cairo given in Egypt,

Ministry of Finance and Economy, Monthly Bulletin oAgriculturaland Economic Statistics, various issues.The data in this source are in piastres per keila. The prices for 1953-59 are Hindi wheat prices; the pricesfor 1950-52 are for commercial middling wheat, which is made up of both Ilindi and Mawari grades. The1960-64 prices are interpolations between 1955-59 and 1965-69. The 1965-76 prices are for wheatsupplied to mills. They are from W. Cuddlihy. Agricultural Price Management in Egypt. World Bank Staff
Wrking Paper No. 338 (Washington. D.C.: International Bank for Reconstruction and Development, April180), p. 132. The 1977-79 prices are the selling I ices of wheat ,o mills. They are from K Korayem, "The
Impact of the Elimination of Food Subsidy on the ,.ost of Living of the Urban Population in Egypt," paperpresented to the International Labour Organisation, Income Distribution and International Employment
Policies Branch. Geneva, May 1980. p. 70. 

Subsidy equivalents are the differences between producer and consumer prices ani the landed (c.i.f.)import price of wheat expressed as e percentage of the landed import price. Real wheat prices are in LE permetric ton. Tile world price is deflated by the international price index in Table 12. 'The producer and 
consumer prices are deflated by the consumer price index in Table 12. 
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Table 17-Prices received by farmers for major crops, 1949-79 

Year Wheat Cotton Maize Rice 

(LE/ton) 

1949 
1950 
1951 

22.0 
21.3 
21.3 

95.5 
95.5 
95.5 

16.8 
16.4 
16.4 

21.5 
17.5 
16.1 

1952 
1953 

21.3 
30.3 

95.5 
95.5 

16.1 
16.9 

15.9 
12.3 

1954 
1955 

30.3 
26.6 

95.5 
95.5 

17.7 
21.5 

16.9 
18.0 

1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 

26.6 
26.6 
26.6 
26.6 
28.6 
28.4 
28.6 
28.8 
27.4 
30.2 
32.8 

95.5 
95.5 
95.5 
95.5 
95.5 
92.6 
94.2 
96.8 

106.9 
102.4 
101.9 

26.0 
22.0 
22.0 
23.3 
27.9 
26.3 
25.4 
22.9 
26.9 
27.9 
26.8 

18.0 
18.(, 
18.0 
18.) 
18.0 
18.( 
18.( 
18.( 
19.,. 
21.' 
26 4 

1967 37.4 108.9 31.9 30.2 
1968 32.2 110.1 36.8 31.6 
1969 
1970 
1971 
1972 
1973 

32.8 
38.7 
35.4 
35.1 
38.1 

114.5 
115.5 
115.8 
126.8 
123.9 

28.9 
32.7 
33.4 
36.8 
42.0 

J1.0 
30.1 
29.1 
28.4 
29.7 

1974 
1975 

46.9 
51.3 

149.2 
161.9 

50.8 
50.8 

38.1 
42.6 

1976 
1977 

47.1 
54.1 

203.2 
215.9 

50.3 
76.1 

52.9 
56.2 

1978 61.7 221.4 71.4 66.1 
1979 64.0 297.1 70.9 65.9 

Year 
Wheat/ 
Cotton 

Relative Prices 
Wheat/ 
Maize 

Wheat/ 
Rice 

Indexes of Relative Prices (1970-1001 
Wheat/ Wheat/ Wheat/ 
Cotton Maize Rice 

(LE/ton) 

1949 0.22 1.31 1.02 65 III 79 
1950 
1951 
1952 
1953 
1954 
1955 

0,22 
0.22 
0.22 
0.32 
0.32 
0.28 

1.30 
1.30 
1.32 
1.79 
1.71 
1.24 

1.22 
1.32 
1.34 
2.46 
1.79 
1.48 

65 
65 
65 
94 
94 
82 

110 
110 
112 
152 
145 
105 

95 
102 
104 
191 
139 
115 

1956 
1957 
1958 
1959 

0.28 
0.28 
0.28 
0.28 

1.02 
1.21 
1.21 
1.14 

1.48 
1.48 
1.48 
1.48 

82 
82 
82 
82 

86 
103 
103 
97 

115 
115 
115 
115 

1960 
1961 
1962 
1963 

030 
0.31 
0.30 
0.30 

1.03 
1.08 
1.13 
1.26 

1.59 
1.58 
1.59 
1.60 

88 
91 
38 
88 

87 
92 
96 

107 

123 
122 
123 
124 

1964 
1965 
1966 
1967 

0.26 
0.29 
0.32 
0.34 

1.02 
1.08 
1.22 
1.17 

1.43 
1.42 
1.22 
1.24 

76 
85 
94 

1030 

86 
92 

103 
99 

1II 
110 
95 
96 

1968 
1969 

0.34 
0.29 

1.02 
1.13 

1.18 
1.06 

100 
85 

86 
96 

92 
82 

1970 
1971 
1972 

0.34 
0.31 
0.28 

1.18 
0.97 
0.95 

1.29 
1.22 
1.24 

100 
91 
112 

100 
112 
81 

100 
95 
96 

(rontinued) 
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Table 17- Continued 

1973 0.31 0.85 1.28 91 72 99
1974 0.31 0.92 1.23 91 78 95
1975 0.32 1.02 1.20 94 86 93
1976 0.23 0.93 0.89 68 79 69 
1977 0.25 0.70 0.96 73 59 74
1978 0.28 0.86 0.93 82 73 72
1979 0.22 0.90 0.97 65 76 75 

Sources: The basic data for 1950-78 are from J. Von Braun, "Agricultura, Sector Analysis and Food Supply in Egypt,"
Joint Project of the Institute of National Planning, Cairo, aad the Institute of Agricultural Economics,
University of Gottingen, February 1980. (Mimeographed.) Almost identical data (from the Ministry of
Agriculture) is given in K. lkram. Egypt, Economic Management in a Period of Transition (Baltimore, Md.:
Johns Hopkins University Press. 1980), p. 424. For 1949 the data for wheat, maize, and rice are from D.C. 
Mead, Growth and Structural Change in the Egyptian Economy (Hornewood, II1.: RD. Irwin. Inc., 1967), Table 
Ill-B-I. The cotton value is assumed to be equal to its value in 1950. The 1979 data are from the 
agricultural attach6 at the American Embassy in Cairo. 
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Table 18--World and domestic prices for major crops, 1949-79 

Wheat Cotton 
Year World Domestic NPC World Domestic NPC 

(LE/metric ton) 

1949 38.50 22.00 0.57 295.95 95.50 0.32 
1950 42.60 21.33 0.50 387.58 95.50 0.25 
1951 46.20 21.33 0.46 643.78 95.50 0.15 
1952 45.90 21.33 0.46 467.46 95.50 0.20 
1953 45.80 30.33 0.66 335.93 95.50 0.28 
1954 26.50 30.26 1.14 393.12 95.50 0.24 
1955 27.00 26.60 0.99 387.53 95.50 0.25 
1956 27.60 26.60 0.96 421.21 95.50 0.23 
1957 27.30 26.60 0.97 470.28 95.50 0.20 
1958 22.70 26.60 1.17 390.55 95.50 0.24 
1959 23.10 26.60 1.15 346.76 95.50 0.28 
1960 21.30 28.61 1.34 360.24 95.50 0.27 
1961 22.00 28.35 1.29 354.22 92.57 0.26 
1962 28.30 28.55 1.01 334.93 94.22 0.28 
1963 32.30 28.75 0.89 417.67 9f.76 0.23 
1964 37.60 27.35 0.73 400.35 106.92 0.27 
1965 31.70 30.22 0.95 443.43 102.35 0.23 
1966 30.00 32.82 1.09 412.54 101.90 0.25 
1967 30.90 37.35 1.21 589.15 108.89 0.18 
1968 27.50 32.22 1.17 454.92 110.06 0.24 
1969 26.60 32.75 1.23 517.21 114.54 0.22 
1970 24.20 38.69 1.60 518.40 115.49 0.22 
1971 30.30 35.40 1.17 540.82 115.81 0.21 
1972 30.20 35.07 1.16 549.15 125.77 0.23 
1973 37.00 38.13 1.03 962.08 123.87 0.13 
1974 103.40 46.93 0.45 1,180.02 149.21 0.13 
1975 79.50 51.33 0.65 1,085.90 161.90 0.15 
1976 65.10 47.13 0.72 937.05 203.17 0.22 
1977 53.20 54.13 1.02 1,266.85 215.87 0.17 
1978 56.50 61.67 1.09 853.90 221.40 0.26 
1979 77.40 64.00 0.83 1,618,37 297.10 0.16 

Maize Rice 
Year World Domestic NPC World Domestic NPC 

(LE/metric ton) 

1949 ... 16.80 ... 41.86 21.50 0.51 
1950 23.73 16.43 0.69 41.57 17.46 0.42 
1951 25.09 16.43 0.65 45.54 16.08 0.35 
1952 21.81 16.13 0.74 50.00 15.87 0.32 
1953 20.98 16.93 0.81 54.17 12.28 0.23 
1954 20.31 17.73 0.87 53.06 16.90 0.32 
1955 17.00 21.53 1.27 38.71 17.99 0.46 
1956 18.11 26.00 1.44 41.40 17.99 0.43 
1957 16.70 22.00 1.32 39.53 17.99 0.46 
1958 16.70 22.00 1.32 39.44 17.99 0.46 
1959 16.18 23.33 1.44 22.45 18.02 0.80 
1960 15.19 27.85 1.83 31.82 18.02 0.57 
1961 16.11 26.28 1.63 28.35 18.02 0.64 
1962 22.35 25.42 1.14 46.53 18.02 0.39 
1963 23.78 22.92 0.96 83.95 18.02 0.21 
1964 24.26 26.85 1.11 55.21 19.18 0.35 
1965 23.91 27.92 1.17 60.00 21.33 0.36 
1966 25.83 26.80 1.04 61.10 26.85 0.44 
1967 21.70 31.90 1.47 68.51 30.17 0.44 
1968 21.35 36.80 1.72 78.77 31.58 0.40 
1969 23.44 28.90 1.23 71.63 31.00 0.43 
1970 25.39 32.70 1.29 51.99 30.06 0.58 
1971 25.39 33.40 1.3^ 48.16 29.14 0.61 

(continued) 
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Table 18- Continued 

1972 24.34 36.80 1.51 48.46 28.39 0.591973 28.28 42.00 1.49 87.92 29.72 0.341974 51.56 50.80 0.99 291.91 38.09 0.13
1975 46.72 50.80 1.09 234.62 42.58 0.18
1976 43.91 50.30 1.15 146.92 52.91 0.361977 37.23 76.10 2.04 104.93 56.18 0.54
1978 39.34 71.40 1.81 137.24 66.10 0.48
1979 77.13 70.90 0.92 176.80 65.90 0.37 

Sources: The world wheat prices are from Table 16. All domestic pr'ces are taken from Table 17. The nominal
protection coefficient (NPC) for each grain is the domestic price divided by the world price.

The world prices of cotton are estimated unit export prices. They were derived by dividing cottonexport receipts by the volume of cotton exports. Export receipts for 1949-78 (in Egyptian pounds [LE are
from International Monetary Fund (IMF), InternationalFinancial Statistics Yearbook. 1979 (Washington, D.C.:
IMF, 1979), pp. 168-169. Export receipts in 1979 are from IMF, International Firancial Statistics Yearbook,
1980 (Washington. D.C.: IMF, 1980), p. 167. The export volume is from Table 19. 

In the absence of a complete series of Egyptian unit prices (c.i. f.), the prices of U.S. no. 2yellow corn,
f.o.b. Gulf ports have been used for the world prices. They are from International Bank for Reconstruction
and Development (IBRD), Commodity Trade and Price Trends (Washington, D.C.: IBRD, August 1980), p 46.
The conversions to LE per metric ton were made using the exchange rates in Table 12.

The world prices of rice are estimated unit export prices. They were derived by dividing rice export
receipts by the volume of rice exports. Export receipts for 1949-78 (in LE) are from IMF, International
Financial Statistics.1979 pp. 168- 169. Export receipts in 1979 are from IMF, InternationalFinancialStatisttcs.
1980. p. 167. Receipts from rice exports were negligible in 1953. The unit export price is an estimate of theprice that would have been received by Egypt. It was calculated by taking the ratio of the price of 5 percent
broken milled rice fo.b, Bangkok [or the preceding and succeeding three years as a ratio of the Egyptianf.o.b. price. The Thai price is from IBRD, Commodity Trade and PriceTrends and was converted to LE usingthe exchange rates in Table 12. The resulting ratio was assumed to hold in 1953 and was applied to the 1953 
Thai price to generate the figure appearing in the table. The volume of rice exports from 1949 to 1964 is
from Food and Agriculture Organization of the United Nations, FAO Trade Yearbook. various issues (Rome:
FAO. various years); from 1965 to 1976, W. Cuddihy, Agricultural Price Management in Egypt. World BankStaff Working Paper No. 388 (Washington, D.C.: International Bank for Reconstruction and Development,
April 1980), p. 137; and from 1977 to 1979, the agricultural attach6 at the American Embassy in Cairo. 
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Table 19-Cotton area, production, and exports, 1949-79
 

Cotton 

Year Area 


(1,000 hectares) 

1949 711 

1950 829 

1951 832 

1952 826 

1953 556 

1954 663 

1955 763 

1956 694 

1957 764 

1958 800 

1959 739 

1960 789 

1961 834 

1962 696 

1963 684 

1964 677 

1965 798 

1966 781 

1967 683 

1968 615 

1969 681 

1970 683 

1971 690 

1972 652 

1973 672 

1974 609 

1975 560 

1976 525 

1977 598 

1978 500 

1979 503 


Cotton 
Production Cotton 

(Lint) Exports 

(1,000 metric tons) 

387 358.5 
382 386.5 
363 254.9 
446 270.4 
318 346.5 
348 287.7 
335 277.4 
325 234.8 
405 264.1 
446 281.4 
457 317.8 
478 374.2 
336 295.3 
457 250.5 
442 289.7 
504 291.1 
521 329.7 
462 347.6 
437 206.4 
437 264.0 
541 252.7 
509 285.3 
510 323.4 
514 295.0 
490 284.8 
441 232.2 
382 185.1 
396 165.2 
409 143.9 
438 154.0 
484 147.0 

Sources: The cotton area figures for 1949-60 are from Food and Agriculture Organization of the United Nations
 
(FAO), World Crop Statistics; Area, Production and Yield. 1948-1964 (Rome: FAO, 1966). The 1961-71 figures are
 
from FAO, FAO Production Yearbook, various issues (Rome: FAO, various years). The source of the 1972-75
 
figures is FAO, Monthly Bulletin of Agricultural Economics and Statistics, various issues; for the 1976-78
 
figures it is K. Ikram, Egypt: Economic Management in aPeriod of Transition (Baltimore, Md.: Johns Hopkins

University Press, 1980), p. 419. The 1979 figure was provided by the agricultural attach6 at the American
 
Embassy in Cairo.
 

The 1949-79 figures for cotton production are from FAO, FA 0 Production Yearbook, various issues. The
 
1979 figure was provided by the agricultural attach6 at the American Embassy in Cairo.
 

The cotton export figures for 1949-77 are from FAO, FAO Trade Yearbook, various issues (Rome: FAO,

various years). The figures for 1978 and 1979 were provided by the agricultural attach&at the American
 
Embassy in Cairo.
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Table 20-Area, production, and average yield of the major crops, 1950-79 

Year Area 
Wheat 

Production Yield Area 
Maize 

Production Yield 

(1,000 feddan) (1,000 metric 
tons) 

(kilograms/ 
feddan) 

(1,000 feddan) (1,000 metric 
tons) 

(kilograms/ 
feddan) 

1950 
1951 
1952 
1953 
1954 
1955 
196 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

1.371 
1,496 
1,402 
1,791 
1.795 
1,524 
1,571 
1.514 
1.426 
1,476 
1.456 
1.384 
1.455 
1,349 
1,295 
1.144 
1,291 
1,249 
1.413 
1,246 
1.304 
1,349 
1.239 
1.248 
1,370 
1,394 
1,404 
1,211 
1,379 
1,391 

1,017 
1,209 
1,089 
1.547 
1,729 
1,451 
1,547 
1,467 
1.412 
1,443 
1.499 
1,436 
1.593 
1,493 
1,500 
1,277 
1,465 
1,291 
1,518 
1,269 
1,516 
1.729 
1,616 
1.837 
1,884 
2,033 
1.962 
1,699 
1.933 
1,856 

742 
808 
777 
865 
961 
953 
982 
978 
991 
974 

1,029 
1.037 
1,095 
1,110 
1,158 
1.111 
1.135 
1.036 
1.074 
1,018 
1,163 
1,282 
1.304 
1,472 
1,375 
1.459 
1,397 
1,403 
1.402 
1.334 

1.451 
1,655 
1,679 
2,017 
1.905 
1,833 
1,836 
1.769 
1,955 
!,860 
1,821 
1.603 
1,832 
1,721 
1,660 
1,450 
1,575 
1,485 
1.554 
1,484 
1.504 
1.522 
1,531 
1.654 
1,755 
1.830 
1,891 
1,765 
1,907 
1,913 

1,306 
1,421 
1.506 
1,853 
1,568 
1.714 
1.652 
1,498 
1.758 
1.500 
1.691 
1.617 
2,004 
1,867 
1,934 
2,141 
2,376 
2,163 
2,297 
2,366 
2,393 
2,342 
2.417 
2,507 
2,640 
2,781 
3,048 
2,725 
3.197 
2.938 

900 
9S. 
882 
920 
823 
932 
899 
848 
899 
806 
929 

1,009 
1,094 
1,085 
1,165 
1,476 
1.509 
1,456 
1.478 
1,594 
1,592 
1.539 
1,579 
1,515 
1,505 
1.520 
1,612 
1.544 
1,676 
1,536 

Year Area 
Rice 

Production Yield Area 
Cotton 

Production Yield 

(1,000 feddari (1,000 metric 
tons) 

(kilogramv 
feddanl) 

(1.000 feddan) (1.000 metric 
tols) 

(kilogran/ 
feddan) 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

700 
488 
374 
424 
610 
600 
690 
731 
519 
729 
706 
537 
830 
959 
962 
848 
844 

1,075 
1,204 
1,191 
1,142 
1,137 
1.146 

997 

1,242 
620 
517 
652 

1.118 
1,309 
1.573 
1,709 
1,082 
1,535 
1.486 
1,142 
2,039 
2.219 
2.036 
1,788 
1,679 
2,279 
2,586 
2,557 
2.605 
2.534 
2.507 
2,274 

1.776 
1.275 
1.381 
1.541 
1.835 
2,179 
2,280 
2.335 
2,083 
2.108 
2.105 
2.126 
2,456 
2,313 
2.117 
2,109 
1,989 
2,121 
2.147 
2.146 
2.280 
2.228 
2.189 
2,281 

1.974 
1.979 
1.966 
1.323 
1.578 
1.816 
1,652 
1.819 
1.904 
1.759 
1,873 
1,986 
1,657 
1,627 
1.611 
1,900 
1.859 
1,826 
1,464 
1.622 
1.627 
1,525 
1.552 
1,600 

1.226 
1,165 
1.364 

920 
1.021 

983 
964 

1.182 
1,298 
1,312 
1,380 
1,004 
1.335 
1,313 
1.426 
1.501 
1,289 
1,208 
1,210 
1.480 
1,404 
1,418 
1.422 
1,368 

620 
589 
693 
695 
647 
541 
583 
649 
681 
745 
737 
506 
806 
806 
891 
791 
693 
743 
827 
912 
863 
929 
917 
855 
(continued) 
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Table 20- Continued 
1974 1,053 2.247 2,129 1,453 1.204 828 
1975 1.053 2,423 2.314 1,346 1.061 788 
1976 1.078 2,300 2,134 1,247 1.073 860 
1977 1,040 2,275 2,188 1,423 1,089 765 
1978 1,030 2,351 2,283 1,209 1,175 972 
1979 1,037 2,510 2,420 1.196 1,210 1.012 

Sources: The figures for 1950-78 are from K. Ikram, Egypt: Economic Management in a Period ofTransition (Baltimore. 
Md.: Johns Hopkins University Press, 1980), pp. 422-423. The 1979 figures are from the agricultural 
attach&s at the American Embassy in Cairo. 

Cotton production is for unginned quantities. For 1979 the lint output was converted to unginned 
output using the average ratio of 1977 and 1978. 

Table 21 - Foreign exchange. 1949-79 

International Official 
Reserves Gold Use of Unrequited London Market 

Year Excluding Gold Imports Reserves IMF Credit Transfers Gold Price 

(U.S. $ million) (million ounces) (U.S. $ million) (U.S.$/ounce) 

1949 936 512 1.54 0 0 35 
1950 896 618 2.80 0 0 35 
1951 798 694 4.97 0 0 35 
1952 554 653 4.97 0 0 35 
1953 528 474 4.97 0 0 35 
1954 544 444 4.97 0 0 35 
1955 458 572 4.97 0 0 35 
1956 354 593 5.37 0 24 35 
1957 277 629 5.37 15 10 35
 
1958 252 619 4.97 15 1 35 
1959 131 694 4.97 12 3 35 
1960 90 766 4.97 30 2 35 
1961 29 715 4,q7 27 -8 35 
1962 49 887 4.97 85 -4 35 
1963 42 934 4.97 103 -9 35 
1964 84 927 3.98 109 5 35 
1965 54 960 3.98 95 10 35 
1966 63 954 2.67 70 G 35 
1967 102 956 2.67 74 122 35 
1968 75 850 2.67 72 251 39 
1969 52 963 2.67 51 288 41 
1970 74 1,192 2.43 49 304 36 
1971 57 1,244 2.43 76 268 51 
1972 47 1,287 2.43 26 290 58 
1973 260 1,572 2.43 7! 635 97 
1974 252 3,205 2.43 II. 993 157 
1975 194 4,305 2.43 80 986 161 
1976 240 4,226 2.43 207 623 125 
1977 431 4,533 2.43 310 404 148 
1978 492 5,309 2.47 386 319 193 
1979 529 6,713 2.47 325 49 307 

Sources: The figures for international reserves for 1950-79 are from International Monetary Fund (IMF), 
International Financial Statistics Yearbook. 1980(Washington, D.C.: IMF, 1980), line I Id, pp. 166-167. The 
1949 figure is from the same source, p. 168. 

The 1953-59 import figures are from IMF. InernationalFinancial Statistics., 1980, line77 ab d, pp. 168
169. The figures were multiplied by 1.1 to convert them from f.o.b. to cif,The 1949-52 figures are from 
IMF, International FinanciaIStatistics Yearbooh. 1979 (Washington. I).C.: IMF, 1979), line 71. p. 168. They 
were converted from LE million using the exchange rates in Table 12. 

The figures for gold reserves. use of IMF credit, and official unrequited transfers are from IMF, 
International Financial Statistics. 1979 lines lad. 2e.d, and 77afd. pp. 168-171; and IMF, International 
Financial Statistics. 1980. lines lad, 2e.d, and 77afd, pp. 166-169. 

The prices of gold on the London market are from IMF, InternationalFinanciaIStatistics./979, line76kr. 
p. 75, and IMF, International Financial Statistics. 1980. line 76kr. p 75. 
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