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1— Egypt’s Development in the Seventies, by Henry 1. Bruton
in Economic Development and Cultural Changes, Chicago,
1983. '

3 —Report of U.S. AID in Egyptian Economy, 1986.

3—See: The Development of Underdevelopment by Andre
Gunder Frank in the Political Economy of Development
and Underdevelopment edited by Charles Wilber, New York,
1973.

4 — Sanjoy Banerjee, City University of New York, Dominant
Classes and the State in Development, 1984.

5 — Egypt Economic Trend, report prepared by the American
Embassy in Cairo, Dec. 1985.

6 — Egypt Strategy for Accelerating Agricultural Development,
prepared by the Mm1stry of Agriculture Egypt and USAID,
1982,

7 — Robert Mabro and Samir Radwan. Industrialization in Egypt
translated into Arabic, 1981.

8 — World Bank Report on Egypt, 1985, p. 11.
9 — Egypt Economic Trend, by The American Embassy, 1985.
10 — See : H, Brookfield ;: Interdependent Deirelopme'nt, Univer-
sity of Pittsburgh Press, 1975, p. 120. Also The Multina-
tional Corporation and the Underdevelopment of the Third

World, by Miiller, R. in The Political Economy of Develop-
ment and Underdevelopment, edited by Charles Wilber,

1973.
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Table No. 1

%

Major Foreign Exchange Earnings
in million U.S. $

j 1974 1975 1978 1979 1982/83 | 1983/84
Workers Rmt. 189 366 1761 2443 3166 3934
0il Expt. 187 289 802 1878 2809 2964
Suez Canal 0 85 514 589 957 974
rable vo. 2 Regource Aalanee
» N 71'9'74' 1975 1978 1979 1982/83 1983/84
j. GDP m.p. 4339 5218 9795 12705 23227 27461
2.> Impt.-Expt. 726 1101 1496 2364 3173 4333
3. Total Resc. 5065 6319 11291 15069 26400 31794
4. Final Cons. 4090 4578 8190 10896 19273 24039
5. Gross Invst. 975 1741 3101 4173. 7127 7755
2 : 3% 14. 17.4 13.2 15. 12.0 13.6
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certain segments of the society in the process of such develop-
ment, the long term objective of steady and stable development
of the whole economy has never been addressed or served
thoroughly.

Conclusion :

It is not the objective of this paper to thoroughly reject
the whole concept of openess, but rather to control it and get
the best out of it. Foreign trade is undoubtedly indispensable
for the economic development of both developed and developing
countries. Foreign assistance, on the other hand, was a forceful
demand of developing countries, but more than two decades
of mis and/or underutilization on of foreign assistances, require
more consideration to be given to the terms, conditions, and
allocation of such assistance in the developing countries and not
only to its quantity. As for the foreign capital and new tech-
nology, they are two sides of a coin; their social and economic
benefit has to be carefully weighted against their social and
economic costs, therefore they ought to be closely controlled
and effectively planned,

Openess ought not to contradict the commitment to national
planning, the emphasis tc develop the productive sectors and
enhance industrialization ¢r with the given priorities to the
public sector. The failure to solve this contradiction over the
last decade is the major souvree of threat to the open door policy,
and will negatively affect the development of the Egyptian
economy in the future as well.

A lower level of consumption at the early stage of the open
door policy, coupled with allocation of more funds to raise in-
vestment, marginal efficiency of capital and the productivity
of the public sector units would have insured more stable and
steadily rising consumption, self sustained development and
would have saved the economy the ongoing balance of payment
problem.
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bilateral donor, and since 1985 all U.S. military and civilian
assistance became grants with the exception of PL 480 credits
which are concessional long term loans. However, previously °
accumulated outstanding debts over the period before 1985 bring
Egypt’s outstanding civilian debt to the U.S.A. to $4.5 billion
i.e 18% of Egypt’s total outstanding civilian debt of $24 billion
as of June 1984. Egypt has to pay the U.S.A. not less than
half a billion dollars annualy as interest on its debt to the
US.A.

¢. The repayment of outstanding debts became another
major element of the balance of payment. As Egypt’s outstand-
ing medium and long term civilian debts (disbursed) rose from
$5.1 billion at the end of 1975 to $15.9 billion in June 1984
and the short term one rose from $1.4 billion at the end of 1976
to $5.6 billion by June 1984, debt repayment increase was
about to follow. A higher share of short term debts implies
higher repayment. Now the short term debt is nearly one
fourth of the total $24 billion outstanding debt. In 1983/84
Egypt repayed $1.7 billion of the outstanding debt while it
received $3.8 billion in new loans and grants, which left her
with only $2.1 billion or 55% net disbursement of the new loans
and grants. If we add interest payment to principle repayment
this will mean that net disbursement fell down to only 249% of
new total disbursement, and imply that Egypt may undergo a
vicious circle of new borrowing to pay debt service of previous
borrowing if the current account balance does not improve.

From a, b, and ¢ we see that under the Openess image of
progress which was based on more foreign interchange the an-
- nual receipts of foreign direct investment and new disbursement
of loans and grants hardly exceeds the cost of profit transfer
and debt service and still leaves Egypt with high foreign in-
debtedness and structural balance of payment problems.

The findings of this research prove and coincide with
previous findings and conceptions expressed in the published
literature on the shortcomings of dependent development and
unequal relations between LDC’s and the Centers. Despite some
aspects of growth, modernization, westernization and develop-
ment that might appear on the surface here and there and benefit
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ings growth. The result was an increase in the current account
deficit which has soared from $1.9 billion in 1979 to $2.3 billion
in 1980/81 and to $3.2 billion in 1983/84. Aside from the down-
ward trend in the exports and the rising import’s bill, certain
elements of the balance of payment that were not typically
feasible have developed to be of a long term structural nature,
which is alarming and needs special consideration, such as profit
transfers, interest payments and debt repayments.

a, Since 1973 Egypt has launched a big campaign to at-
tract foreign direct investment. Foreign oil companies were
more responsive to the favourable world market conditions and
to Egypt’s specially generous terms in contracting with foreign
oil companies. Foreign direct investment outside the oil sector
was more cautious and grew more slowly accounting for slightly
over one fifth of total foreign capital accumulated to $6.6 billion
over the whole period 1974-1983/84. What matters here is profit
transfer of foreign companies which totaled over the same
period $7.4 billion outpacing the capital stock. The calculated
profitability of foreign capital is not less than 24% which means
that foreign investors recover their capital in four to five years,
and yet, they still own and run their business. Annual profit
transfer exceeds new foreign investment and balance of payment
is now overcharged by $1.5 hillion profit transfer as of the year
1983/84. Such a burden of profit transfer did not exist before
the Open Door Policy and was only $50 million in 1974. Most
of the profit transfer belongs to the foreign oil companies whose
share of oil production, according to declared terms of contrac-
tion, are supposed to be between 17% and 25% and yet we find
that foreign oil companies appropriate more than 30% of oil
export revenues. This reflects the exploitation effects of foreign
investment of both the natural resources and foreign exchange

revenuell,

b. Another alarming element is the fast growing interest
payment of foreign loans and credit. Interest payments increased
from less than $400 million in 1979 to $1.1 billion in 1983/84.
This increase reflects the growth of outstanding civilian and
military debts on the one hand and the terms of these debts
on the other. Since 1978 Egypt has obtained most of its loans
and credits from the western bloc. The U.S.A. is Egypt’s major
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In order to find the major determinant of import develop-
ment and its behavioral fluctuations I ran a number of regression
equations for different periods of Egypt’s recent history and
I got the following results :

1— M =m 4 iI + ¢C
= 25.3 + 0.871 + 0.07C 1960 - 1970
(6.434) (4.157)
R? = 0.9547 R? = 0.9434
degree of freedom = 8

2—M =m + iI + cC
= B55.7 + 0521 4 0.28C 1974 - 1978
(12.238) (9.15)
Rz = 0.999 R* = 0.998
Degree of freedom = 4

3—M = 40% (I' + C) 1979 - 1983/84

where M = imports at.constant prices
C = consumption at constant prices
I = gross fixed eapital formation at constant prices
M, C, I, as above at current prices.

These three equations show how import behavior changed
over time and it came to be led more by consumption after having
been basically led by investment and how it became S0 am-
biguous during the last period.

Imports have to be cut substantially if basic adjustments
are to be taken, and this cut has to be directed basically to im-
ports of consumer goods.

III. Mounting Foreign Exhange Shortage : In spite of the
rising earnings of foreign exchange plus the continuing inflow
of foreign assistance which recorded a total of $18 billion in
1983/84 of which $12.9 billion are total receipts on the current
account balance, the total payment on the current account balance
undergoes a more steady fast increase that outpaces the earn-
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On the other hand the fast growing production of petroleum
at an average annual rate of 19.3% was on the account of depleted
natural resources. Even when oil export prices started to
decline in 1981/82 the production continued to grow in contradic-
tion with the assumption of the theory of demand and supply,
to avoid a severe shortage in foreign exchange. Had the economy
been effectively planned the revenue of exporting exhausted na-
tural wealth should have been invested in the productive capacity
of the economy to raise the agricultural and industrial commodity
production. But as we have seen, planning lost its forcefulness
under the capitalist orientation of the Open Door Policy and the
market mechanism replaced the requirement of structurally
balanced comprehensive economic development. Even though a
high level of investment was maintained with external assistance,
a great deal of it went to the infrastructure rather than into
building commodity producing productive capacity. As a con-
sequence of the prolonged negligence of the commodity produc-
ing sector, while adopting a high level of consumption as the
worthy material need of the society, aggregate non-oil commodity
exports declined in value terms from $1.7 billion in 1974 to $1.2
billion in 1982/83 and experienced a much greater decline in
volume terms?®.

II. Uncontrolled Import Growth : As the government sought
to maintain the high level of consumption, and as the popular
perception of what is considered necessary consumption was
never adjusted or related to the availability of domestically
produced final goods, the growth of imports became to be beyond
control. As much as 18% of final consumption is made possible
through importation. Imported goods and services share of
GDP rose from 37% to 44% in 1983/84. The consumer com-
modities has been consistently at 23 - 25 percent of annual com-
modity imports, the capital commodities share decreased from
22 to 12 percent. Intermediate goods constitute an increasing
share of imports and imply that the Egyptian economy is being
built on assembly-type enterprises®. The rate of growth of total
imports of goods and services increased at a gigantic annual
rate of 25.29% per annum. The long term steady rise in com-
modity imports, led by consumer goods, has outpaced the sum
of earnings from oil export, worker remittances, Suez Canal and
tourism (table No. 4). ’
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Major Economic Problems :

In this part I will concentrate on the major element that
rendered the self defeat of the Open Door Policy inevitable.

I. Distorted Production Structure : A serious structural dis-
tortion characterises Egypt’s production structure today as the
most essential production sectors in any development process,
i.e. the agriculture and manufacturing sectors have been long
neglected (table No. 3).

The agriculture sector grew at merely 3% annualy over the
examined period, its share in GDP dropped from as high as
29.9% in 1974 to only 18/19% in 1983/84. Therefore the food
gap widened and Egypt once a net exporter of agricultural pro-
ducts now imports about 50% of its food and since 1981 has
had a food deficit of at least $2 billion annrualy. The following
figures show the sharp fall in the food self sufficiency coef-
ficient?.

1970 1980 1985
Wheat 0.37 0.24 0.22
Rice 1.64 107 101
Sugar 1.74 © 0.65 0.50

The most worrisome is the deterioration of the wheat suf-
ficiency that was brought about partially by a low production
level, but mostly by the availability of U.S. soft loans in accor-
dance with PL 480 assigned to market the surplus of agricultural
production. Per capital wheat consumption has risen in Egypt
to one of the highest levels in the world® reflecting the irra-
tionality of high dependence on foreign assistance.

The industrial rate of growth was below average therefore
its share in total GDP has deteriorated from its highest of 21.5%
at the end of the first five year plan’ in the mid 60’s to as low
as 16.7% in the mid 80’s. .Also its share in total commodity
export fell from 209% in 1960/61 to 109% in 1981/82.
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reproduce itself over one decade. The core sectors achieved a
- fast rate of growth, with the petroleum sector growing at
24.5% per annum, the distribution sector which was composed
of banks, trade, finance etc. at 13.9% and the construction sector
at 8.9% (all at constant prices). Ministers of economy and
international cooperation were able to reinforce the domestic
economy by $ 9.4 billion in the form of bilateral and multilateral
concessional official development assistance from the Arab coun-
tries between 1973 and 1978. After the peace agreement with
Israel, Egypt was able to get high economic assistance from the
United States totaling $8.1 billion in the period 1975-1985
(disbursement). Another $ 1.7 billion was received from other
western countries between 1978 and 1982 and nearly $ 2 billion
was committed from the world bank in the last decade. A
substantial portion of these funds were used to finance the high
level of consumption and build the infrastructure. The achieved
high level of consumption on the other hand gave creditability
to the openess image of growth and retained confidence in the
implementing coalition. Apart from that, the number of per-
sons working abroad have allowed around 3 million households
from different income brackets and with diversified social status
to enjoy a higher standard of living so that the inequality of
capitalist development was not seriously felt in the Egyptian
society. Open discussion of shortcoming of foreign capital was
contained.

Nevertheless as this positive development allowed the openess
to be sustained over one decade, opposing negative factors were
built up and accumulated gradually, these negative factors were
the indispensable cost and the eventual result of the openess that
were impeded by external supporting funds. The recent econo-
mic and financial crises that face Egypt now is not the result
of the unfavorable exogenous factors only but mainly the inevi-
table outcome of self defeating Open Door Policy that excluded
the basic production sectors, the agriculture and manufacturing
from the core sectors and relied on foreign demand on its human
and natural resources to earn the foreign exchange so that
it could use it instantaneously in financing its imports
and paying other fast growing foreign obligations associated
with extreme unplanned openess.
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community of firms and the state. Already before the end of
the 60’s and over the early 70’s certain sectors of the economy
were growing relatively fast and were going into more active
interchange relations. The state went into alliance with this
economically active class, it provided it with the most favourable
charters of rights and obligations so that it can grow much
faster than the rest of the economy. The Open Door Policy
chose the high level of consumption as the most worthy material
need of the society and pledged to achieve that. In the same
time the Open Door Policy concentrated its development strategy
on the development of the following sectors; the petroleum, bank
and finance, commerce, trade, communication, transportation,
construction, and above all foreign sectors. These “core sectors”
were given the highest priority in state support and investment
and were expected to achieve the fastest growth and highest
accumulation in the economy.

The “Implementing Coalition” of the Open Door Policy in-
cluded the tops of the Government Hierarchy. Its main objec-
tive was to regulate and administrate the new policy, to
encourage and remove social impediments to the “core sectors”.
Property forms under Open Door Policy became diversified,
public property remained the main source of finance and foreign
exchange earnings to the state, while domestic and foreign pro-
perty were endowed with a more advantageous environment.
Meanwhile a rising influence of business interest power was
registered in Egypt. Private domestic and foreign business
formed a consolidated pressure group and made a continuing
effort to articulate their demands through state agencies.

The implementing coalition took all measures to remove
social impediments for the core sectors. Major new provisions
in this direction are; the law No. 43 for the year 1974 amended
by law No. 32 for the year 1977 which legislates all possible
privileges to the foreign capital, law No. 120 for 1975 which
allows the decentralization of the banking system, also the
suspension of law No. 119 limiting the profit margin in trading
with imported goods was ocasionally undertaken to allow for
faster growth to the commercial capitalism.

The Open Door Policy as an image of progress was able to

— 42



Dr. A, Hammad : Egypt’s development under open door policy 41

» Oil export earnings which dropped sharply in 1982/83,
recovered only slightly in 1983/84 before resuming its decline
in 1984/85, a trend expected to deepen while it continues. All
oil revenue drops are attributable to price development which
dropped from its height in the $30’s per barrel in the late
seventies and early 1981 down to its level of $20. This price
is now in the $ 10’s level per barrel.

The recession in the oil industry in the Middle East will
also reduce the number of Egyptians employed there, estimated
now at 2.5-3 million. The return of Egyptian workers from
the rich Gulf States will eventually reduce workers remittances
considerably. The discrepancy between the official and free
market exchange rate is partially responsible for the deterrence
of an increase in worker’s remittances. It is also assumed that
a substantial amount of tourist expenditure takes place outside
the official channels.

The glut in the world oil market is going to hurt the Suez
Canal revenue as well. All these downward trends will bring
about a short fall in foreign exchange earnings, contributing to
the worsening of the current account deficit projected to be
$ 3.8 billion for 1985/86, and driving Egypt to a serious financial
and economic situation.

This proves that the last decade of growth was neither
self perpetuating not” self sustained®. Resources earned during
openess did not accumulate, and it was not accompanied by a
supportive policy to accumulate it in productive channels. There-
fore these resources have been exhausted, and its temptation
drove the economy to a new era of high foreign and domestic
debt as we will see later.

The Openess Image of Progress

The Open Door Policy articulated explicitly as a strategy
of development was a capitalist orientation. It was a sort of
new “Image of Progress” formulated by the unique authority
of the state and favored the then newly formed dominant class®.
It gave rise to a dominant alliance between an interdependent
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Fast Growing Open Economy

It was not long after Egypt had launched its new OPEN
DOOR POLICY that it became favored by advantageous interna-
tional circumstances. These favourable international conditions
— and not the open door policy — were the actual forces that
led to the experienced high rate of growth of the Egyptian eco-
nomy over thé last decade (1974 - 1983/84). Furthermore, they
temporarily concealed elements of problems that were bound to
face the ecoriomy as early as the mid seventies, and smoothed
the economic development over the — supposed — transition
period’. As this favourable international condition is now dying
away and as the positive driving force is now replaced by more
unfavourable international conditions, the shortcoming of the
OPENESS became obvious. The new international conditions
washed away the cosmetic front of the Egyptian economy and
brought to light the naked reality concerning elements of strength
and of weakness in Egypt’s economic structure.

Egypt has experienced impressive growth during the men-
tioned decade. GDP at f.c. at constant prices grew in average
. 8.6% per annum, geared by the annual real rate of growth of
the petroleum sector by 24.5% and the distribution sector by
13.9%. Annually 70 to 80 percent of the growth was attribu-
table to external factors related to the oil boom?. Substantial
improvement in terms of trade and oil export earnings took place
side by side with huge worker remittance. Worker remittances
became Egypt’s first source of foreign exchange earnings followed
by oil exports both totaling $6.9 billion in 1983/84 (table No. 1).

Also revenue from the Suez Canal has grown to nearly $1
billion by 1983/84. Including tourist revenue and together with
generous official development assistance which grew from $ 1.2
billion (net disbursement) in 1974 to $ 1.7 billion in 1983/84,
foreign exchange earnings enabled Egypt to perform a high level
of consumption and to maintain a high rate of investment, that
would have not been possible by the mere growth of GDP. With
the help of these foreign exchange earnings a high level of im-
ports was permissible and (import - export) became structurally
@ substantial comporent of total available resources, counting
over 15% of GDP in 1983/84 (table No. 2).
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® To reduce debt service burden, expanding loan maturities
“would have helped reducing principle repayment. On average
- for all DC - increasing maturities by 3 years would have helped
reducing principle repayment by about 15% of its value in 1983.

Although tying debt service costs to export earnings is
considered a radical proposal, we think that it is a useful proposal
to avoid the vulnerability of DC to export earnings and to the
volatility of interest rates. To increase DC exports, IC should
reduce the protectionist trade measures they are applying to
facilitate access of DC products to their markets. It is also
expected that creditors should accept the radical option of pay-
ing part of the annual debt service in kind in order to increase
DC exports and to enhance their GNP growth rates.

—37—



36 L’EGYPTE CONTEMPORAINE

Conclusions :

As we said earlier, the increasing number of reschedulings
in the mid-1980s shows the severity of the financial difficulties
facing DC. It is also noticed that reschedulings are dealt with
individually for each debtor while this is a common problem
to all developing countries, that requires a ‘multilateral coopera-
tion and understanding in order not to harm the lenders’ port-
,folios and not to hinder DC economic growth. The measures
we’'ve offered in the last section can constitute a useful back-"
~ground for future multilateral negotla.tlons between debtor and
credltor countries.

Reduction of interest payments is based on the existance
of a considerable part of the DOD with fixed interest rates.
_The interest payments that fell due in the 1980s were those on
debt that have ben agreed upon during the late-1970s where
nominal interest rates were high. Those fixed interest rates
loans need to be transformed into floating interest rates loans
with using what is known as the “interest rate cap”. If float-
ing interest rates rose above a specified level, the additional
interest would be capitalized and amortized after the debtor
country pay the original debt and the interest rate agreed
upon. If floating interest rates fell below a specified level,
the savings that occur from interest payments should be paid
as an additional part to the fixed annual principle repayment.
This proposal will not harm lenders and will help debtor coun-
tries know - in advance - the fixed debt burden they have to
pay annually without exposing their economies to acute fluctua-
tions of the floating interest rates.

Debt forgiveness is part of the suggested strategy. This
part forgiven should - as we said earlier - represent about 7%
of the 1983 debt of all DC. Partial debt reduction can be achieved
by shifting part of the debt to equity financing. Another pro-
posal is that debt that should be forgiven is that which has
been used for financing bad projects since the preliminary evalua-.
tion of these projects have been examined carefully by both
creditors and debtors.
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2—A 10% forgiveness of 1984 DOD would have helped reduc-
ing interest payment and principle repayment to $ 35,804.281
million annually. This will bring down 1984 debt outstand-
ing and disbursed to $ 263,326.6 million.

3 — Exports should have increased to $ 265,576.57 million in
order to reach the desired DSR. This 11.3% increase could
have helped reach our objective.

4 — Maturity of loans must have ben increased by 5.2 years.
In this case principle repayment would have fallen to
$ 13,200.4 million per annum according to 1984 debt level.

5 — Various possible combinations of the above mentioned op-
tions.

Case 3 : Major Borrowers :
T :

A 5.5% reduction of the prevailing DSR in 1984 could have

helped reaching our objective. This means that the required

reduction should represent 26.89% of the 1984 ratio. Various

alternatives are :

1 — Interest rate must have been reduced by 3.6% in order to
be 4.7% annually, a change that represents a 43.1%. Ac-
cording to the new interest rate, interest payment would
have fallen to $§ 14,971.4 million per annum.

2 —Debt forgiveness should equal $ 84,989.174 million in order
to reduce debt to $ 232,891.5 million. This reduction repre-
sents a 26.7% change over the existing debt in 1984. In
this case, interest payments will be $ 19,288.97 million and
principle repayment will be $ 11,831.298 million annually

3 — Exports should have increased by $ 75,711.53 million to
reach § 283,180.03 million. This is a 36.5% change.

4 — Maturity of loans must have been increased by 46.65 years,
thus the principle repayment would have reached $ 4792.2
million. :

5 — Various possible combinations of the above alternatives.
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Case 1 : All Developing Countries :

The required DSR (15%) would have meant to reduce the
1983 ratio by 1.29. This represents a 7.3% reduction over
the existing ratio. To reach the required level either of the
following alternatives could be envisaged : s

1 — Reducing interest rate by 0.97% which represents a 14.2%
change over the prevailing rate in 1983. If this change
was implemented, interest payments would have fallen to
$ 30,224.545 million annually according to 1983 DOD.

2 —Debt forgiveness would have equalled $ 37,250.784 million.
This reduction represents a 7.274% change in 1983 debt.
As a result of such reduction, interest payments would have
fallen to $ 32,634.33 million, while principle repayment would
have been § 30,716.7 million.

3 — Exports must have increased by $ 33,133.63 million and
such increase represents a 7.8% addition over 1983 export

value.

4 — Maturity of loans should have increased by 2.73 years.
This would have reduced principle repayment to $ 28,156.149
million annually according to 1983 debt level.

5 — Various possible combinations of the above alternatives.

Case 2 : Middle-income oil importers :

Reducing the 1984 debt service ratio by about 1.7% to reach
the required DSR would have helped reducing debt service
costs to middle-income oil importers. Various alternatives to

reach the required DSR are :

1— A 17.8% reduction of 1984 interest rate to reach 6.3%
annually. This reduction could have helped reduce interest
payment ot $§ 18,571.68 million per annum.
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where subscripts 1 and 2 denote the initial and the increased
maturity of loans respectively.

We will apply these formulae on 3 groups of countries
namely, All Developing Countries, Middle-income oil importers,
and Major Borrows group, with the objective of reducing DSR
in each group to 15%. We consider that this ratio could have
helped relieve the debt service burden on DC in the future and
thus could secure stability to the IFS. The data used in our
calculations are grouped in table 4 which is based on 1983 and
1984 data of public and publicly guaranteed debt only®.

Table 4: Basic data for Pub.fPublicly Guaranteed PTD.

All Developing | Middle-income Major
Countries o0il importers| Borrowers
(1983) (1984) (1984)
DSR (%) ) 16.17675 ‘ 16.689275 20.473951
TDS (U.S.2% million) 68,323.2 39,836.5 42,477.0
I ¢ - " ) 35,197.0 22,603.9 26,328.1
P ( " ) 33,126.2 17,232.6 16,148.9
“{pop ( " ) 512,070.4 292,982.0 317,880.7
XGS ( " ) 422,354.1 238,695.2 207,468.5
ij (%) 6.873 7.7151156 8.2823839
ny (years) 15.458169 17.001613 19.684356

Source : WDT 1985-6.

(20) The reason behind using two different years is that the value of
exports for some countries in 1984 has not been calculated in The
World Debt Tables, 1985-6 edition.
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First : Reducing interest rates :

Reducing interest rates will reduce interest payments I, thus
DSR will decline. The change in DSR resulting from reducing
ij can be measured as follows :

&ai. . DOD.
P2 J 3 (1)
XGS

A DSR =

Second ;: Reducing total debt (Partial debt forgiveness) :

Forgiving part of the existing total debt will lead to a
decrease in both interest payments and principle repayment, thus
DSR will decline. The resulting change in DSR can be measured
as follows :

. ZADOD, (i, + =)
A DSR = J 7 Dy (2)
XGS

Tl..xd : Increasing DC’s exports :

Increasing exports can lower DSR and its resulting change
can be measured as follows :

TDS _ TDS =TDS<M)... (3)

& DSR =
XGS,  XGS; XGs, - XG5,

Where subscripts 1 and 2 denote respectively the initial
«nd the increased export level.
Fourth : Increasing maturity of loans :

Increasing loans maturity can reduce DSR and its resulting
change can be measured as follows :

DOD. DOD.
Z—1-—
n2. nl.
A DSR = }J(GS B! (4)
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Section 4 : Towards Managing Debt Crisis

oaving the IFS future is in part within the ha,nds of IC."
Oertam measures can help in such perspective :

1— Lowering interest rates.

2 — Reducing total bedt outstanding and disbursed (partial debt
forgiveness).

3 — Increasing developing countries’ exports.
- 4 — Increasing maturity of loans.
Since debt service ratio (DSR) is equal to total debt service

(TDS) divided by exports of goods and services (XGS), then :

TDS _ I + P
XGS XGS

DSR =

. Where I is the interest payments and P is the principle
repayment.

I = Eiij . DOD

Where ij is the interest rate on different kinds of loans
J, and where DOD] represents various loans outstanding and
disbursed.

Where nj is the average maturity of each loan j.

Keyeping these relationships in mind, the effect of each of
the four measures on alleviating the debt burden may be derived
as follows :
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Section 3 : The Future of the IFS

The difficulties facing DC in the mid-1980s are expected to
continue in the future so long as the growth rate of long-term
loans continues to decline, disbursements are used to service the
existing debt and the real interest rate tends to increase despite
its recent fall. '

In the mid-1980s, long-term loans growth rates have declined
from 11.49% on average during the period from 1980 to 1983 to
about 7% in 1984, The long-term debt disbursements declined
from § 121 billions in 1981 to $ 86.4 billion in 1984, and they
were not enough to service the existing debt of the previous
years. Interest payments exceeded principle repayment, a ratio
that was 76.2% in 1980 reached 116.2% in 1984". Nominal
interest rates on new commitments of public debt from all
creditors - on average - declined from 11.4% in 1981 to 9.2%
in 198418, However, this downward movement of nominal rates
was not matched by an equivalent movement of real interest
rates. The real interest rates on U.S. dollar, for example, had
increased from 6.9% in 1982 to 7.4% in 1984.

With the continuity of deficit financing in the IC along with
the decline in oil exporting countries savings and the decline
of foreign exchange for DC exports with their ever-growing
need to finance economic development, it is expected that
nominal interest rates will increase in the future”®. Thus in-
creased burden on DC debt service is expected.

Without mutﬁa.l understanding between crgditor and debtor
countries, the difficulties will continue and it will not be easy
to save the IFS future.

(17) See table 1 of this article and also see WDT, 1986, pp. 3-5.

(18) WDT, 1986, p. 3.
(19) Real rates will also increase as a result of the success of IC to

contain the inflationary pressures.
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during the first half of the 1980s as interest rates increased.
As long as IC budget deficit continues an upward pressure on
interest rates will be expected:t.

2 — Protectionism :

The increasing use of protectionist measures in the industrial
countries hampers access of developing countries manufactures
and semi-manufactures to the IC markets. DC need to promote
their exports in order to be able to servic~ their debt. Protec-
tionism does not only represent an obstacle against DC economic
future, but will also, as a secondary effect, hamper IC’s export
growth as DC will - eventually - be short in foreign exchange,
hence will limit their imports from IC markets.

3 — Exchange Rates :

Most of the foreign financing going to developing countries
has been denominated in U.S. dollars. The dollar share in
public long-term debt in 1974 was 65.1%. In 1983 this share rose
to 76.3%?. The appreciation of the dollar, during that period,
aggravated the burden of total debt service of most of the DC.
It is important that the International Monetary System becomes
more stable so as to minimise the risk of exchange rates fluc-
tuations which is another way to protect D.C.

4— Growth Rates :

Table 3 shows the GDP growth rates of both developing
and industrial market countries. From this table we may con-
clude that GDP rates in DC are, in general, positively correlated
with those in IC. So, it is important that the industrial econo-
mies escape recessions for the prosperity of DC.

Finally, we may conclude that in the 1980’s internal economic
policies adopted by IC have been partly responsible for the dif-
ficulties faced by DC. The latest IMF annual report emphasized
that by mid-1985, economic recovery in the industrial countries
had been under way and that there were encouraging signs that
the benefits of this recovery were spreading to the developing
world?s,

(14) Since domestic savings were not sufficient to finance that deficit,
for details see : WDR, 1985, op. cit., pp. 35-7.

(15) See, World Development Report 1985, op. cit., table 2-5, p. 22.

(16) IMF Annual Report 1985, op. cit,, chap. 1, p. 1.
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Section 2 : Policies of the Industrial Countries

Macroeconomic policies adopted by industrial countries not
only affect their economies but largely determine the external
climate for developing countries economies. Monetary, fiscal and
trade policies constitute the corner stone in the economic rela-
tions between the two groups of countries. The following out-
lines how such policies affect developing countries.

1 — Interest Rates :

With the fast increase in the external liabilities of the DC
and the high proportion of their external debt with floating
interest rates, their economies became more exposed to the
effects of the monetary and fiscal policies of the IC.

At the beginning of the 1980s’ IC economic policies aimed
at establishing the basis for a non-inflationary economic growth.
To attain this goal, monetary policies targeted lower rates of
increase in money supply and fiscal policies aimed at reducing
fiscal deficits as a percentage of each country’s GDP over a
medium term to limit the share of financial resources absorbed
by their public sector and to enhance private sector investment.
While they succeeded in attaining the monetary target they
failed in the fiscal part of this economic policy. The United
States, for example, since 1981 reduced the growth rates of
money supply, changed the tax system to push private invest-
ment*?, but failed to reduce public expenditures. The resulting
$ 200 billion federal deficit affected people’s expectations about
future inflation rates. Private sector’s demand for credit in-
creased at a rate that was faster than the rate of growth of
domestic savings and public sector’s demand for credit to finance
the budget deficit remained high. All these factors have resulted
in high interest rates'®. During 1985 and in the early 1986
interest rates fell because of the U.S. commitment to reduce
federal budget deficit in the future.

However, the consequence was that indebted DC received
little relief from high real interest rates and their reliance on
cheap financing in the 1970s became a heavy burden especially

(12) By reducing corporate income tax. See WDR, 1985, p. 35.
(13) Both nominal and real interest rates.
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burden of DC total debt service as a result. of an increase
in nominal interest rates in the future. :

Moving to debt indicators, we may conclude that with the
fast increase of the debt outstanding and disbursed (DOD)
another phenomenon appeared during the first half of the 1980s;
that is the deterioration of the main debt indicators. Tables 1
and 2 are used to illustrate this conclusion®.

1 — The ratio of DOD (public and private) to GNP for all DC
rose from about 19% in 1975 to 24.49% and 39.5% in 1980
and 1984 respectively. Classifying countries by income
groups, the ratio in 1984 reached 66.2% in low-income Africa,
43.3% in middle-income oil importers, 41% in middle-income
oil exporters and 18.6% in low-income Asia.

2 — The ratio of DOD (public and private) to exports of good
and services (XGS) which was 98.89% in 1975 for all DC
rose 147.3% in 1983. Low-income Africa had the highest
ratio in 1983, reaching 331.3%. Low-income Asia ratio
reached 204.7% in 1984 and the other groups ratios were
about 1549% in the same year.

3 — Debt services ratio (DSR)* for all developing countries
rose from 14.1% in 1975 to 17.01% in 1980 to 21% in 1984. "
Oil exporting countries have the highest DSR, reaching
27.9% in 1984. They were followed by the middle-income
oil importers group with 22.7% then Africa 17.1% and
Asia with 15.8% in the same year.

4 — The most important issue is that the ratio of total debt
service (TDS) to disbursements rose from 52.7% in 1975
to 72.4% in 1980 and to 116.0% in 1984 for all DC. This
ratio is estimated to reach 127.5% in 1985. This means that
net transfers have switched from debtors to creditors and
also means that DC are borrowing to meet the requirements
of their debt service. From table 1 it is clear that both
public and private debtors are responsible of this important
phenomenon where net transfers in 1984 were negative.
Both oil importers and oil exporters suffer from this problem
in 1984 as shown in table 2.

(10) Also see tables of the WDT 1985-6 pp. 2-21.
(11) For both public and private long-term debt.
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supported flows fell from $ 24.5 billion to $ 19.6 billion and
private flows increased from $ 34.9 billion to $ 44.3 billion
during the same period®.

3 — Increased external indebtedness can be serviced comfortably
by growing economies and exports. We have indicated that
growth failed to assist servicing the debt which exceeded
$ 700 billion in 1985. Exports also did not help because
of the slower growth in IC which reduced their import
volumes and which is accompanied by a decline in the world
market prices, particularly those of primary commodities.
The growth rates of the world trade volumes fell from 9%
in 1984 to 3% in 1985, and accordingly DC’s growth rates
of export volumes fell from 10.7% in 1984 to 2.3% in 1985.
During the last two years DC export prices have declined
and their terms of trade have also deteriorated’.

4 — As capital flows had shifted from equity to debt and from
public to private financing, interest rates risk switched also
from creditor to debtor countries. Creditors moved from

- lending at fixed interest rates to lending at floating rates,
thus passing all the risk on to debtors. The floating in-
terest rate loans as a percentage of public debt rose from
16.2% in 1974 to 33.2% in 1980 and to 44.9% in 198483,
This increase in the share of floating rate debt in total
outstanding disbursed public debt was concentrated among
the middle-income countries. In 1983 major borrowers
share of variable interest rate debt reached 51.2%. Although
interest rates on new long-term loans to public borrowers
increased from an average of 7% in 1974-76 period to about
10.5% in 1980-82 period, and declined thereof, the private
sources of those long-term loans used to lend at much higher
rates than those mentioned above®. We can expect a heavy

(6) The World Bank, World Development Report 1985. op. cit., Table 2.3,
p. 21.

(7) For example, the annual percentage change of DC export prices fell
from +29% to -8.19%, for nonfood agriculture the prices fell hy 10%
and for metals and minerals the prices fell by 2.5% between 1984
and 1985. For more details see tables 2-7 and 2-8 of the World Develop-
ment Report, 1986, op. cit.,, pp. 25-6.

(8) WDR 1985, op. cit., table 2-4, p. 21 and WDT 1985-6, op. cit., p. 3.

(9) WDR 1985, op. cit., p. 20.
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Section 1 : The Problem

It It is true that the problems facing the third world in
the mid-1980s are not of a recent origin, the beginnings have
emerged in the late-1970s. From 1975 DC suffered from a com-
bination of more expensive oil, prolonged recession in the IC,
high real interest rates, and increasing dependence on trade
barriers to protect industrial markets. This combination of
obstacles besides DC’s need to finance their economic growth
with the help of foreign capital flows have resulted in more
than $§ 700 billion of debt in the mid-1980s2.

Although debt problems existed in the 1970s, they have
multiplied in the 1980s where the number of formal reschedulings
reached 31 cases in 1983 and 23 cases in 1984. The number
of rescheduling agreements in 1985 reached 31 cases for a record
value of $ 93 billion*. Although rescheduling helps to deal with
part of the debtor’s- problem, the increase of the number of
reschedulings over the past 3 years shows the severity of the
financial difficulties facing the group of debtor countries.

The unfavourable international environment for the develop-
ment of the DC economies led to the following results :

1— A continuous decline in the growth rates of real GDP of
DC from 5.89% in 1977 to 1.5% in 1983. Although real gross
domestic product increased by 3%% in 1984, it slowed again
in 1985 and during the first half of 19865.

2 — Capital resources received by DC have shifted from equity
to debt and from official to private financing. Official
Development Assistance (ODA) has declined from § 37.5
billion in 1980 to $ 33.6 billion in 1983, grants fell from $ 2.3
billion to $ 2.2 billion and nonconcessional flows increased
from $ 59.4 billion to $ 63 billion of which official or officially

(3) Debt outstanding and disbursed (DOD) of public and private long-term
debt for all developing countries was $ 665.4 billion in 1984 and
estimated to reach $ 708 billion in 1985. See: The World Bank,
World Debt Tables 1985-1986 (Washington, D.C,, IBRD, March 1986), .
p. xil.

(4) The World Bauk, World Development Report 1986 (Washington, D.C,,
The IBRD, July 1986), pp. 37-8.

(5) IMF, Annual Report 1985, op. cit., pp. 9-10 Also, Ibid, p. 24.
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low? and in which the use of protectionist trade measures hamper
access of manufactures and semi-manufactures from DC to the
markets of the industrial countries (IC). These targets also
cannot be attained without lower debt service ratio (DSR) than
the one prevailing and without increasing gross domestic invest-
ment. -

If the present environment continues in the future, a col-
lapse of the IFS will be expected. Unless mutual understanding
between DC and IC is reached, the system will fail to serve the
international community.

On the other hand IC have achieved some successful results
in the mid-1980s resulting from lower inflation rates, lower rates
of unemployment, lower costs of oil imports and better growth
rates. In most industrial countries, output started expanding
after 1982 and growth has continued through 1986. No one
can deny their capacity to enhance DC growth because economic
policies of IC largely determine the external climate for DC not
simply through rapid growth of the IC that pulls up the growth
of the DC but through the IC’s fiscal, monetary and trade

policies.

The debt crisis dimensions, future developments and related
policies are discussed in this article. While section 1 illustrates
the severity of the problem to DC, section 2 examines the effects
of the macroeconomic policies implemented by IC. Section 3
presents our expectations of the IFS. Section 4 shows the
measures to be taken to alleviate the DC debt burden. Finally
the emerging results will be summarized by way of conclusions.

(2) By real prices we mean the nominal prices deflated by the U.S. GDP
deflator. In real terms, commodity prices fell by 449% between 1979
and 1982. After rising in 1983, prices have fallen steadily since mid-
1984.  See: Ibid, p. 32 and International Monetary Fund, Annual
Report of the Executive Board for Financial Year Ended April 30,

. 1985 (Washington, D.C., IMF, September, 1985), p. 20 and chart
No. 10.
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TOWARDS A MULTILATERAL UNDERSTANDING
OF DEVELOPING COUNTRIES DEBT CRISIS*

Dr. Mahmoud Abul-Eyoun**

This article explores the current issues of the world debt
crisis and suggests some measures that ecan be used to solve
this problem. The motive behind it is our awareness that bor-
rowers will require a strong support of all their creditors for
resuming their lagging growth, and that the international com-
munity wants also to avoid the collapse of the International
Financial System that is expected if developing countries fail
to service their debt. Using simple formulae, the article shows
the alternatives available to alleviate the debt burden.

Introduction :

The 1980s is a decade of challenge in which almost all de-
veloping countries (DC) have to continue servicing their external
publie and private debt and to resume their economic growth.
Both targets can never be achieved within & deteriorated interna-
tional economic environment in which real interest rates are
historically high?, real prices of DC’s commodities are historically

* The author is particularly indebted to both Prof. M. Sultan Abu-Aly
who initiated the idea while he was serving as the Minister of Economy
and Foreign Trade and Prof. H. A. Kheir El-Din who kindly assisted
in forming the formulae used in this paper The discussions with
them were extremely useful. Responsibility for any remaining errors
in the final draft of this article is of course my own.

*% Lecturer of Economics, Faculty of Commerce, The University of
Zagazig, Zagazig, Egypt. .

(1) Real interest rates have softened a little but remain at historically high
Jevel. See: The World Bank, . World Development Report, 1985
(Washington, D.C. : IBRD, Jq]y 1985), p. 5.
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Table 4 P\rice——Summer Land Shadow Price, £E per feddan
1975 | 1976 1977 1578 1979 |,
glexandria 193.16 151.29 87.76 101.6 47.9;
Beheira C192.m | 1642 77.36 139.6 93.27
Charbiya 193.83 150.72 | 99.23 139.75 126.64
Kafr E1-Sheikh 209.94 145.06 73.66 138.73 87.8
Dakahliya 190.3 133.94 72.12 158.29 121.51
Damictta 211.93 160.03 88.34 231.57 191.58
Sharkiya 198. 54 120.18 | 41.94 121.4 90.53
Isnailiya 210.0 148,75 | 82.45 122.98 93.07
Suez 159.73 82.7 - 79.48 52.66
Minufiya 182,69 124,67 17?.99 155.81 155.35
Kalyubiya 181.07 165.82 265.41 " | 166.14 129.64
Giza 21.3% 94,11 50.11 628.3 166,83
Beni Suef 24.82 79.56 58.56 521.76 -
Fayum 5.79 | 89.82 59.37 508.46 15.9
Minya 22.34 77.48 66.37 518.3 21.83
Assyut 28.92 77.23 76.32 38.74 313.04
Sohag 12.0 81.09 80.41 34.76 307.5
Qena 16.27 67.2 S4.67 - 28.51 291.5
Agwan s7.14 | 187.68 75.58 31.3 310.07
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Table 3 Price--Winter Land Shedow Price, £E per feddan

_ 1975 1976 1977 1978 | 1979
Alexandria | 392.32 52.37 '~ 82.0 115.5 | 154.0
| Beheira 392.32 52.37 82.0 118.51 154.0 |
Gharbiya S| 397.3 | s4.23 82.0 | 14679 | 163.5
Kafr El-Sheikh 392.32°| 52,37 87.4 115.5 180.23
Dakahliya 392.32 52.37 82.0 |- 115.5 154.,0
Danietta 392,32 52.37 82.0 127.33 173.78
Sharkiya 399.14 52.37 B8.46 115,5 162.34
Ismailiya 392,32 52.37 82.0 141.32 161,65
Suez 398.63 38.33 101.15 115.33 167.9
Rinufiya 399.3 62.83 91.5 138.26 163,43
Kalyubiya 404,08 61.39 101.0 160.94 194.32
Giza 104,44 7.8 24.58 211.89 -
Beni Suef 104,44 7.8 17.67 204.58 —
Fayum . 104,44 7.8 32.69 204.88 -
Minya 104,44 7.8 ° 15.01 208.73 . -
| Assyut 182.08 80.58 105,43 134.7 175.25
Sohag 157.04 56.26 82.0 115.5 154.0
Ocna 157.04 56.26 | 82.0 115.5 154.0
Aswan 170.14 56.26 82.0 130.19 181.85

—12
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Table 2 Day System--Sumzer Lland Shadow Price, £E per feddan

1975 1976 1977 1578 1979 |
Alexandria 20.74 33.09 79.32 - .-
Beheira 24.88 29.63 61.22 |~ 5.58 6.56
Gharbi;a 26.45 35.96 83.09 1.02 13.36
Kafr El-Sheikh 28.83 29.42 39.8 - --
‘Dakahliya 22.86 19.19 | 36.5 19.55 27.25
Damietta 29.35 35.0 48,94 91.68 90.06
Sharkiya 19.07 5.42 24,27 - -
Ismailiya 28,72 34.0 43.98 -- 2.54
Suez - - ~= - --
Minufiya 15.26 12.51 25.23 8.55 42.07
Kalyubiya 25.47 45.41 58.61 17.92 28.09
Giza 22.67 33.43 43.94 25.2 405.00
Beni Suef 16.9 18.88 48.45 34.77 388.49
Fayum 12.75 18.8 59.37 21.47 4044
Minya 22.34 16.8 66.37 31.31 398.6
Assyut 28.92 24.1 67.32 38.74 | 313.06
Sohag 12.0 26.58 71.41° 34.76 307.09
Qena , 16.27° | 14,07 45.67 28.61 291.19
Aswan 35.67 | 106.63 66.8) 31.3 309.66

— 11—
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Table 1 Day Systew—-Winter Land Shadow Price, £E per feddan

1975 1976 1977 | 1978 1979
Alexandria 392,32 52.37 82.0 $6.01 154.0
Beheira 392,32 52.37 §2.0 96,32 154.0
Gharbiya 392,32 | s407 | 89.7 126,45 | 170.8
Kafr El1-Shelkh 392,32 52.37 100.86 96.01 180.23
.Dakahliya 392,32 5237 | s2.0 |- 96,01 | 154.0
Damietta 394,19 54.04 95.63 103.69 173.75
Sharkiya 396.12 52.37 101.92 96.01 | 159.5
Ismailiva 392,32 52.37 82.0 106.11 160.62
Suez 394,58 | 52.37 91.45 96.0] 166.96.
Minufiya 397.83 | 56.74 82.0 118.77 163,43
Kalyubiya 392.32 52,37 99.37 141,45 194.32
Giza 90.94 78.99 20,89 57.29 87.72
Beni Suef 90.94 78.99 4,04 50,26 | 49.69
Fayum 90.94 78.99 14.88 50.28 49,69
Minya 90.94 76.99 4.04 50.28 49,69
Assyut 107.64 72.06 97.9 131.29 174.84
Sohag 102.4 56.26 | 82.0 115.5 156.0
Qena 102.4 56.26 82.0 115.5 154.0
Agwan 107.85 56,26 82.87 130.2 183.98

—10—."
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Comparison of the figures shows that, on a regional basis,
winter land has become a less costly constraint in the North
and marginally so in the middle, while it has become more costly
in the South. This ambiguous result should be viewed in the
context that these values are functions of crop prices. So, in
other words, it seems that the change in crop prices in the North
and Middle has tended to equalize the land opportunity cost.
For summer land we find to the reverse situation in which the
divergence of 1979 duals compared to 1975 actually increased.
This was apparently corrected by the better prices for sugar
cane as shown by the effect of such prices on Southern summer
land shadow prices.

We notice that Kalyubiya and Giza both have the highest
values in comparison with their respective regions (North and
South) in the later years, probably due to their proximity to
Cairo and the higher valued crops (vegetables) they produce
in winter. This result has not changed under Price Systems,
although Giza now has zero shadow price which implies-that land
is not the binding constraint. The same results hold in general
for the summer land stock.

—_9 —
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3 — Such models are much more adaptable to changes in policy.
" Thus, if augmented with a recursive formulation they become
suited for the study of radical changes in policy, resources,
outputs, prices... etc.

Further discussion on the use of programming models in
agriculture is covered in Rausser et al. (1980) and Candler and
Norton (1977).

The regional* recursive linear programming model measures
parameters both at the national and crop levels. These are,
agricultural net revenue, crop production, demand for inputs,
and resource valuations. For the 30 crops included in the
model, production activities are specified by governorate. A
detailed discussion of the model could be found in El-Kheshen
(1982), El-Kheshen et al. (1983a), (1983b) and El-Kheshen
(1986).

Two model variants were constructed and estimated. One,
the DAY model is based on the status quo parameters (prices,
yields, costs inputs... etec.) while the second, PRICE was run
using a price vector which includes the prices of major crops
adjusted upwards by adding half the margin between farmgate
and international prices. Both variants were run for the period
1975-79 recursively. In this paper we will discuss only the
estimates of model parameters relevant to our discussion (the
omitted ones are discussed in detail in the above mentioned
references).

Table (1) includes the shadow prices for land in each gover-
norate under the observed cropping pattern. The high figures
for the winter season in 1975 were substantially reduced in
subsequent years as a result of the easing of rigid farmgate
prices. The high figures for the northern governorates were
due to winter vegetables and winter tomatoes having rather
high prices that year (which placed them higher in terms of
relative order of net returns as compared to the other crops).
The Price System estimates are the result of the higher prices
for the four major crops.

* The 19 Delta and valley governorates are included according to their
regional occurrence (i.e. North, Middle and South).

— 8 —
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with the aim of achieving optimal patterns for investment timing.
Elaassar et al. (1968) develop a linear program to study the
effects of irrigation water supply on agricuiture. Sherbiny and
Zaki (1974) develop their rather restrictive model without impos-
ing any constraints on inputs. Bazaraa and Bouzaher (1978)
use static goal programming in their regional specialization
study. Their penalty specification for deviation from goals
suffered from inappropriate data. EIl Kheshén (1978) analyzed
the impaect of public investment policy on Egyptian agriculture.
The UNDP in collaboration with IBRD and the Ministry of
Irrigation (1979) developed a static linear program to study the
efficiency of irrigation, among other objectives. Fischer and
Frohberg (1979) built the first dynamic model for Egyptian
agriculture, in which they use nonlinear objective functions.
Their final results are still not available. Von Braun (1980)
and Von Braun and Elshafei (1980) report on the same model,
which is a static linear program for 1977, and attempt to study
the effects of aid on food production. Cuddihy's (1980) study
of price management in Egypt used a static linear program that
focused on the single farms as the study unit. He uses farm
sizes of 3, 10, and 30 (in Sohag) feddans for the different
versions. The results confirm that price response by farmers
is consistent with prior expectations, even at subsistence level.
On the macroeconomic level, Ghali and Taylor (1980) report
on the joint IBRD-CU-MIT? project for modeling basic needs
in Egypt as part of the effort of building a multisectoral model.

Before discussing our model, perhaps it is only fitting to
reiterate why we adopted a programming technique, and why
the level of aggregation was chosen.

1 — The data base used in the model is at the regional and
national levels. This seems a prerequisite for a study con-
eerned with policy action.

2 — Interrelationships at the intraregion and intrasector levels
can be incorporated in a regional programming model. This
is a clear advantage over econometric models.

(2) International Bank for Reconstruction and Development Cairo Univer-
sity Massachussetts Institute for Technology.

N
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“economic optimization programs” of which LP is an earlier
member. Literature on the subject is replete with a multitude
of formulations and applications of these techniques. As such,
we will confine ourselves to a few applications which are useful
to our analyses. '

The historical roots of our model start with Leontief’s input-
output model in the 1920s, then Von Neumann’s growth models
of the 1930s which was followed by Dantzig’s simplex algorithm
in 1949. Kuhn and Tucker developed their theorem in 1951 and
further advancement of optimization models was due to Dorfman,
Samuelson and Solow.

. Applications to the theory of the firm were developed by
Dorfman, Samuelson and Solow, and Heady and his colleagues
in the 1950s and 1960s. Applications using RP are due to
Heidhues (1966), Ahn and Sing (1972), and de Haen and
Heidhues (1973). Models of aggregate production response were
initiated by Henderson (1959). This was followed by Day (1963),
Schaller and Dean (1965), Sharples and Schaller (1968), Cigno
(1971), and Ahn and- Singh (1977). These were all models
using recursive programming. The third basis of our model is
the interregional and spatial models which have an extensive
literature. We will limit ourselves to models with equilibrium
specification, and those which emphasize disequilibrium in a
dynamic context. Examples of the first are Judge (1956) and
Plessner and Heady (1965). The second area has RP contribu-
tions by Day (1967), Day and Kennedy (1970), Bowden (1966),
and several of the already mentioned RP applications. The
fourth parent of our model is in the area of agricultural develop-
ment for which the number of optimization models easily exceeds
those of all the others. A survey of many of these models is
to be found in El-Kheshen (1977), and Day and Sparling (1977).
Applications utilizing RP were made by Cigno (1971), Singh
(1971), Ahn and Singh (1978), and Thoss (1970).

The utilization of optimization models in the study of
Egyptian problems has only recently been popular. Raphael
(1967) reports on the INP’s! model which he helped develop

(1) INP is the Institute of National Planning, Cairo.
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LAND UTILIZATION
IN THE AGRICULTURAL SECTOR OF EGYPT

By
Dr. Kamal S. El-Kheshen*

Using a dynamic recursive linear programming model, the
Egyptian agricultural sector is analyzed particularly with regards
testing the effects on land and water resource allocation result-
ing from changes in pricing policy. The premises for the analysis
were to predict some of the changes that would be associated with
a gradual shift to market forces. An examination of the static
(single year) and dynamic (intertemporal) adjustment of agri-
cultural land use, in response to price changes is made. Also,
the efficiency of land utilization in agriculture is examined under
the existing price structure.

Total farm area on old lands was 4862000 faddans in 1979
which gave a cropped area of 11.2 million faddans (at a cropp-
ing intensity of 1.9) and as the cropped area per capital is dropp-
ing, the need is focused on more efficient utilization of the current
resource endowments (especially in view of the high time and
financial requirements of reclaiming additional lands).

The logic behind the optimization technigue is inherent in
the solutions which are essentially long-run equilibria of the
state or region at question. In a normative context we can
view the results as the state towards which the economy is
tending to move (or should be moved). Recursive programming
(RP) augments this procedure in two ways. First, it shows
how evolution of economic systems can be tracked, and second,
it makes it possible to estimate the short-run response to dis-
equilibrium situations. RP technically belongs to the class ot

NE

NN
* Assistant Professor, Department of Agricultural Economics, Ain Shams
University, Cairo.
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