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¢Les ouvrages rea.llses au titre de la lutte contre le sous-emploi doivent
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quement et directement rentabless.
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HEss-al sur les problemes d'investissements en pays sous - developpes,
SEDES, Paris, 1962.
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INTERNATIONAL TRADE OF BEE HONEY
AND ITS IMPACT ON'EGYPTIAN EXPORTS
OF BEE HONEY
By
Dr. Nagla M. Waly

The main objective of this study is to analyze the economics
of international trade of Bee Honey and its impact on Egyptian
exports of this product. Relevant Statistical methodologies
were adopted to analyze the data such as regression analysis,
correlation coefficient, statistical signficant tests and coefficient
of variability.

. The results of the study indicate that international export
rate of Bee Honey is going up but Egyptian export rate is decreas-
ing. The study also shows .that not only prices were the
determining factor of quantity exported but also quality of pro-
duction, packing, pregerving, consumer behavior and finally taste.
Arab markets are the main markets to which Egyptian Bee Honey
is exported.

In order to increase Egyptian Bee Honey exportation, one
must carry more field studies in imported markets. It would
be essencial to encourage the production of modern hives in
order to achieve goals of exports of Bee Honey .
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The focug will be on the system of incentives rather than
on formulating comprehensive long-term targets for investment,
production, and consumption.

Since knowledge will be the prime resource rather than
capital and labour in the conventional sense, the essential manage-
ment task will be to strengthen the flows of information both
internally and with regard to the outside world, and to keep
in close touch with new international technologies and market
developments.

The leading industries in the future will be knowledge
industries rather than iron, steel and basic chemicals.

For instance, it is already technologically possible to
substitute petroleum with the electromagnetic force-field of the
earth, dnd tractors are operating in the prototype stage.

The challenges ahead are fascinating indeed, and so are,
in my view, the new opportunities which come with the world-
wide transformation we are all in.

As large public sectors will persist in the foreseeable future,
it will be their turn to take up the chances ahead.

Thank you very much for your attention. I am looking
forward to a stimulating discussion.
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Both concepts are no longer valid in the eighties, since
it has become apparent that the future is basically unpredic-
table. The turbulence is obvious.

On the other hand, an analysis of NICs which have
managed and benefitted from international turbulence shows
that the ingredients of successful policies during the next
decade will include

1 —the concept of development as an ongoing evolutionary
trend towards increasing complexity and differentiation, and

2 —the design of management systems which allow for
maximum learning, flexibility and adaptation potential to a chang-
ing international environment.

I think that twenty years of internatioﬁal experience in more
than a hundred developing countries have taught us two lessons :

1— The more an economy grows in size and complexity,
the more the economic management tools have to shift from
direct state intervention and investment allocation to indirect
incentive systems, and

2 — the more an economy grows in size and complexity, the
more it extends into the international economic system with an
ever growing exchange of technologies and ideas, of goods and
services.

The conclusion for the public sector is that its role in the
economy changes as the economy does.

Management of a public sector in the eighties will increas-
ingly call for flexibility to permit adjustment to changing
circumstances.

Adaptation potential of decentralized management units will
be more viable than conventional, but outdated stabilization
efforts.
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However, we also know the price of these inefficiencies in
terms of economic and social stagnation of those sectors of
.the economy which were supposed to be the leading ones on
the road to industrialization and modernization.

From the macro-economic policy point of view, an opera-
tional system of efficient public enterprises needs a clear-cut
overall policy framework which applies the principle of decentra-
lized decision-making notwithstanding its claim of public owner-
ship and public control under social auspices.

The three major policy ingredients are :

— a politically reliable macro-economic environment in view
or reducing uncertainty for the individual firms, ac-
companied by suitable monetary, fiscal and foreign ex-
change policies,

— an adequate incentive system geared to an efficient alloca-
tion of resources, and

— a social policy framework where benefits are widely shared
by the lower income groups.

In addition, in a world of increasing uncertainty,

-~ governments need the flexibility to respond to unforeseen
events,

— and to manage inevitable conflicts between competing social
groups.
If we look at the overall picture, we feel the painful chal-
lenge of questioning the very foundations of the planning pro-
fession. Eminent development economists like Jan Tinbergen,

Ragnar Frisch, L.J. Zimmerman and others thought that plann-
ing basically consists of :

1 — projecting a desirable future, and
2 — designing an optimal programme to realize this future.
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strong public enterprises with state-owned or state-controlled
capital ownership combined with decentralized management
structures independent of bureaucratic day-to-day intervention.

It is noteworthy that similar attempts at decentralizing
management styles have been made in Eastern Europe, for
instance in Bulgaria, Romania, Poland and East Germany.

The essential is to de-link operational management decisions
from bureaucratic intervention, and to allow for professional
management styles in the national and international market
place.

This means to give managers the autonomy, motivation
and capability to respond to the challenge of competition and
to strive for earnings in competitive markets, instead of per-
manent goverrllment intervention in operating decisions.

Managers should be given incentives to improve per-
formance, and be held responsible for results.

Recruitment and rewards should encourage entrepreneurial
qualities rather than bureaucratic virtues.

Inefficient enterprises should be allowed to go bankrupt
rather than to make ever growing claims on the state budget,
to continue to destroy GNP, to waste the. forced savings of
millions of small rural tax payers, and to add to the countries’
foreign debt.

In 1980, state enterprises accounted for 28% of all
Eurocurrency borrowing by developing countries.

We all know that state-owned enterprises in developing
countries seldom enjoy the necessary autonomy; that govern-
ments have often established them for reasons quite different
from or even incompatible with profit maximization, that many
of them operate in non-competitive markets, and that non-viable
enterprises are seldom liquidated. Too much interference can
be combined with too little control.
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— Labour has the right to effectively participate in decision-
making on all management levels, including top manage-
ment. In Germany, this representation is subject to par-
ticular participation laws which give labour 509% of the
vote in all larger firms.

Labour and capital interests are forced by law to cooperate
for the common good which is to maintain the existence
of the firm amidst economic and technological change and
to secure both jobs and return on capital through con-
tinuous strengthening of internal efficiency and market
performance.

— In the case of Volkswagen and other large German firms,
the element of broad participation of the public has been
strengthened by distributing so-called ‘people’s shares” to
small shareholders who would normally not speculate in
the stock-exchange.

The basic feature is clear. The argument is not whether
of not public enterprises should exist at all or whether public
enterprises are necessarily uncompetitive in comparison with
private firms.

We can leave aside this ideological dispute and concentrate
on the problems of operational management structures of public
enterprises within the usual framework of a mixed economy.
A T mentioned before, most of our economies, including most
of the western countries, are mixed economies rather than
pure capitalist ones.

The real question boils down to the application of solid
principles of both business and macro-economic management
efficiency.

Solid methods of business management are common trade
of every university department of business administration and
the daily bread of operational managers in the plants.

Hence, the remedy is obvious enough : In fact all NICs
with successful industrial programs show similar features of
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Drawing on these empirical cases, we can identify the
following features :

1—The capital is state-owned or state-controlled.

2 — On the other hand, however, the individual industrial
enterprises are subject to national and international market
forces.

3 — Supply of investment funds and operating capital is
managed through normal business procedures and the national
or international capital market, and not through the budget.

4 — The most essential component of economic survival is
the ability to participate in international technological change.
Experience shows that this is an element which can hardly
- if ever - be centrally managed by a state bureaucracy®.

5 —1In the developing world, Singapore was one of the
first countries to understand in the early seventies that sophis-
ticated technologies in virtually thousands of industrial activities
cannot be chanelled into the firms through a.Ministry of In-
dustry or a Ministry of Science and Technology, and that it
would be much less feasible to identify thousands of particular
market niches in the highly differentiated and continuously
changing international markets.

6 — It is worth noting that in Western Europe, apart form
partial state ownership other demands of the early socialist
writers have been implemented :

— The right to strike is unquestioned.

— Labour legislation guarantees substantial rights for em-
ployees both in terms of economic benefits and social

security.

(56) The only country which has come closest to some sort of state-
guided technological transformation program of its industry is Japan
(MITI). Here, foo, however, the function consists in presenting a
discussion forum for long-term strategic thinking and coordination
among the major actors rather than In strict decislon-making and .
control.

/
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ground, it is possible to identify the major ingredients of mak-
ing a public sector work. Our idea is not to draw on counter-
ideologies and naively recommend the concept of private enter-
prise as a general remedy. As a matter of fact, we have to
deal with a problem of suboptimization under political and social
constraints, aiming at satisfying rather than on optimal solu-
tions.

The major examples I would like to draw on are those
from successful NICs and from European mixed economies.:

South Korea is an outstanding case of highly successful
industrialization policies (after a long period of brute colonia-
lism® and a devastating war 1950-53, and the role of her public
~sector continues to be substantial.

The Federal Republic of Germany may serve as another
example. Some forty percent of her economic activities are in
the public sectort - which is hardly known abroad. The reasons
for this share are similar to those in many developing countries :
In the process of political and economic history during the 19th
and 20th century West Germany, too, developed a substantial
public sector in view of many social considerations. Parts of
it were slowly put back into the hands of private shareholders.
One of the internationally best known German enterprises,
Volkswagen automobiles, is a state-controlled enterprise.

France, Italy and the United Kingdom are known for their
large public industrial enterprises.

(3) 1910-1945 annexation by Japan after having been In the Japanese
sphere of influence for a long period.

(4) Public spending absorbs half of the German GSP. A quarter of the
GSP is directly Invested and consumed by the state (the other quarter
being transfer payments). Of the total German investment volume
259 are directly undertaken by the German government. Almost all
large infrastructural facilities like railways, highways, power stations and
telecommunications are state-owned. The state also owns about 50%
of the banking sector through all sorts of savings banks, postal savings
offices and public land and bullding funds. Cf. Wolfgang Cezanne,
Jirgen Franke, Volkswirtschaftslehre, Munich, Vienna 1983, p. 39.
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The new challenge came with the rapid transformation of
the relatively self-contained national economies of the sixties.
What happened Wwas the emergence of a rapidly integrating
international economy subject to increasing turbulence ever since
the early seventies.

Governments found it increasingly difficult to de-link their
national economies from international developments in terms of
monetary turmoils, petro-dollar recycling, tremendous new flows
of international migration of labour, and the acceleration of
technological change.

Managers of public enterprises in addition to their previous
problems had to deal with the increasing complexities and
uncertainties of international cooperation and competition par-
ticularly with regard to the newly industrializing countries
(NICs).

Suddenly the major competitors were no longer located in
the West but rather in the Far East. South Korea, Taiwan,
Singapore, Hong Kong pushed on Arab markets, supplied com-
prehensive contracting services, key turn plants and sophisti-
cated low-cost consumer goods.

Undoubtedly this trend is supposed to continue. Hence,
macro-economic policy makers are confronted with the guestion
of how to deal with their public sectors inherited from the sixties
which for many obvious reasons cannot easily be transformed
into private enterprises.

In other words, large public sectors are supposed to persist.
The operational question is : How should one deal with them in
view of mounting international cooperation and competition ?

A useful analytic approach is to derive relevant theory from
successful practice, since successful practitioners implicitly or
explicitly apply right theory.

Therefore, I suggest to look at public sectors in various
parts of the world which apparently are managed effectively and
with substantial positive earnings. From this empirical back-
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final consumers, thus squeezing public managers from both ends
through high input costs and low output prices.

By the end one would quite often meet considerable technical

competence, but a fairly unsatisfactory situation as far as earn-
ings were concerned.

Other well-known handicaps were minimum wage legisla-

tion, overstaffing, notorious problems of securing input supplies
from local production, or availability of foreign exchange for
essential intermediate inputs and for spare parts.

Typical components of unsatisfactory performance were :
distorted incentives, especially distorted prices;!
no-yielding investments;

losses from misallocation of resources as a consequence of
inadequate project analysis;

investment delays;

pressure to start new programs exceeding financial una
managerial capacities;

low capacity utilization;
infra-structural bottlenecks;
shortages of materials and skilled staff, and

maintenance problems as a result of inadequate maintenance
budgets)2.

This was the general situation by the end of the sixties.

(1)

(2)

A study of public enterprises in Egypt demonstrated that in almost
all 27 industries sampled, the financial rate of return calculated on
the basis of controlled prices pointed to an opposite direction from the
economic rates of return based on real opportunity costs. Industries
producing 'oils, soaps, and detergents showed a 14% economic rate
of return, yet financial profitability was negative. Non-ferrous metals
earned a 16% financial rate of return, but the economic return was
negative. Cf. World Bank, World Development Report 1983, Washington
D.C. 1983, p. 82.

Ibid, pp. 44 f.
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The overall macro-economic environment was a compara-
tively simple one. Planning theory during these heydays could
safely assume a largely self-contained national economy with a
few foreign trade outlets.

The international scenery just recovered from the shocks of
World War II had not yet established the new system of interna-
tional trade with unprecedented growth rates which emerged
during the sixties. Oil prices were low and exchange rates
were stable. Nobody was concerned with the international
turmoils which emerged in the early seventies and have dominated
the scene ever since.

Unfortunately, this si{nple world was bound to change, and
the public sectors in a number of developing countries found
themselves in mounting difficulties.

Governments’ active role in development often has produced
encouraging progress. In relation to expectations and potential,
however, results in many countries have been unsatisfactory.

Management problems had been notorious for a long time
and often right from the start. According to theory, surpluses
were supposed to be re-invested in capital-intensive industries
rather than being consumed in labour-intensive activities. This
led to a bias in favour of capital intensity explicitly advocated
by socialist writers like Bettelheim, and a neglect of employ-
ment.

But unfortunately these surpluses did not come forward.
Most public enterprises continued to end up with losses.

On the one hand, public pricing policies often burdened the
enterprises with inefficiencies of upstream activities. Basic
industrial commodities were produced at costs considerably above
world market prices in protected domestic markets. These
excessive costs were then passed on to other industrial users
forcing them into losses.

On the other hand, these effects were sometimes counter-
balanced by output price ceilings aiming at low costs for the
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MANAGING A PUBLIC SECTOR IN A MIXED ECONOMY
WITHIN THE FRAMEWORK OF INCREASING
INTERNATIONAL COOPERATION AND COMPETITION

By
Dieter Weiss*

In the fifties and the early sixties, a large number of coun-
tries became independent after a period of successful struggle
against colonialism quite often linked with capitalism. Imperia-
lism was usually conceived as Western imperialism. The triad
colonialism-imperialism-capitalism called for an easy remedy.

The basic philosophy was simple enough : The newly inde-
pendent states, having successfully struggled against capitalist
exploitation, would set up a large public sector monitoring the
path to modernization.

Intellectual support was supplied from very different sources
such as Western socialist intellectuals like Maurice Dobb or
Charles Bettelheim, economic planning experience in the Soviet
Union since the nineteenthirties, and socialdemocratic planning
experience since the nineteenforties in Norway and the Nether-
lands. These there sources merged with the new mainstream
of ever more sophisticated tools of quantitative development
planning methodology typically represented by Jan Tinbergen or
Ragnar Frisch as an offspring of quantitative economic theory
and operations research which gained new ground since World
War I,

Industry in particular was supposed to allow for the big
push, preferably led by heavy industrial complexes which the
private sector - if existent at all apart from traditional merchant
classes - would hesitate to finance because of lack of capital,
entrepreneurial expertise and technical know-how.

* The author 1s Professor of development Economics at the Free University
of Berlin (West) Federal Republic of Germany.
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A similar stance has been expressed by the IO employment
strategy mission to Egypt®. Its report points out the danger
of such an attitude, which might lead to social tensions within
the country because only young people who could afford to pay
high fees would be able to enroll. Moreover two types of educa-
tional systems would emerge : one for the elite and another
for all others, i.e. the masses. This may also lead to an internal
“brain drain” among the teaching staff, resulting in a further
deterioration of public education.

This certainly leads us to the simple conclusion that the
viable alternative for government is to increase taxes progres-
sively to finance more schooling and to improve the quality of
basic education. This alternative does not exclude individual
contributions and donations as an additional source of financing
education. '

At the end of the 19th century there appeared, parallel to
government education, a large number of private schools enabl-
ing the pupils to obtain the same government certificate. Educa-
tion in these schools was either free or at nominal fees®.

Such contributions may be a good sign showing that the
wealthy people agree upon this financial program and will not
use their political influence to stop tax increases to finance
education.
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An interesting measure of a “legitimacy gap” has been
developed as a quantitative indicator of the difference between
actual educational expenditure and the level that would be neces-
sary to meet those objectives.

As we noticed before actual educational spending represents
about 4% of GDP. As the table shows, expanding and improving
the educational system along the above stated lines, requires
an additional 2-3% of total output. This estimate seems very
modest from the perspectives of the real situation in Egypt.
It is expected that the number of those in the age group 6-11
will be 6.640 thousand and in the age group 12-14 the number
will be 3417 thousand. Thus, fulfilling a universal compulsory
“basic” education (assuming the on-going per unit cost) needs
an amount of L.E. 600-650 million. This figure surpasses the
estimated requirements for 1988 in the table. Similarly if we
are to continue expanding secondary schooling along with improv-
ing its quality in order to provide more skilled persons, the
expenditure gap should be larger. In general to provide full
primary education and improve the quality of secondary and
higher education it would cost from about two-thirds to one
hundred percent more than the present educational budget, or
about 8-10% of GDP2¢,

To answer the question of : Who is to pay for the increased
educational spending ? one would have to rely upon the relatively
limited literature available exploring evidence from different
countries?’. These studies reached the conclusion that govern-
ment action in providing public education is used, or ought to
be used as a means for counteracting unequal free- market forces
derived from the existing distribution of income. These forces
favour children of higher-income families and provide them with
more and higher quality schooling. In fact the way education
is financed is much more crucial to an income distribution policy
than the provision of education per se. Although some may
argue that one way to redistribute income is to foster a private
educational system that increases the cost-burden on the rich.
This argument may turn out to be socially and economically
divisive; privately educated students will get better schooling,
access to higher levels of education, and higher income payoffs
at each level.
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Who should pay for education ?

From this analysis three main types of rationales for educa-
tional expenditure are apparent. These are interrelated and are
focused on :

— Productivity and economic growth; increasing schooling in
the labour force contributes to productivity and economic
growth.

— Income redistribution and social mobility : Education is a
possible contribution to greater social and economic equality.

— Social right and political legitimacy : Expanding the educa-
tional system and making schooling more accessible to the
population became a crucial element of political legitimacy
for any government.

The belief that increased schooling may serve to increase
growth rates, redistribute income, and legitimize the state, has
not been without financial repercussions. In fact increasing total
demand for formal education requires diversion of substantial
resources for educational spending. How should government
finance this spending ? Will such increases in spending cut into
other investments and reduce growth rates ? Which level of
schooling should receive higher priority ? Such questions and
similar ones are the sort of questions that face the government
in the sphere of educational finance decision making.

Instead of searching seriously for a strategy for the expan-
sion and reform of the educational system, there are a number
of ideas circulating at present in Egypt. One of these ideas is
to abolish the free of charge public education and to establish
private universities.

As we have already seen, limited government expenditure on
education is the binding constraint. The required resources
are beyond private possibilities to :

1 — Meet the obligation for universal compulsory education.

2 — Expand secondary education.
3 —Improve the quality of schooling and increase its ef-

ficiency.
4 — Satisfy the social demand for higher education.
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The table shows that government expenditure for education
has increased form L.E. 12 million in 1952/53 to about L.E. 134
million in 1970. In 1979 these expenditures amounted to L.E. 445
million. The relative share of expenditure on education in GDP
increased from 3.5% in the early 1950s to 5% in the mid 1970s,
however, it declined to only 4% in 1980. Current expenditure
has been disproportionately distributed between different levels
of education. The percentage share of higher education (3rd
level) has increased from 20% in 1970 to 30% in 19802,

Measured in real terms, recurrent expenditures barely in-
creased, this means a decline in per unit cost of education. This
can be taken as a general indicator of limited teaching supplies
and lowered teacher’s input. The situation seems more con-
straining on the classroom side, i.e., investment in buildings.
Two- and three- shift system is usually practiced in many school
buildings. This has been reflected in inconvenient teaching hours
and deteriorating school places®.

Government funds for recurrent spending on education and
investments in school buildings is the main factor behind the
insufficiency and inefficiency of the education system in Egypt.
On the other hand, the examination system and entry require-
ments in higher education levels, -along with wage differentials
and social status associated with higher (academic) education,
have all increased the competition among those who are increas-
ingly demanding formal education. This has created two develop-
ments which amount to what Prof. Abdel-Fadil described as
gradual but virtual “denationalization” of Egypt’s public educa-
tional services?®. These two developments are : Growing private
formal education and private tutoring of students.

As Table 8 shows there were in 1975 about one million
students enrolled in private schools. Though total enrollment
has declined in numbers, still in 1958 there are more than 700
thousand students. This decline may be explained by the effect
of extending the compulsory education to the age of 11-14. On
the other hand the number of secondary students, both generai
and technical, increased. This may shed some light on the
prospects of the limited capacity of private education, as the
education of the elite.
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Moreover, one has to admit that it was the privileged clas-
ses of the Egyptian society who benefited most from university
education. In the first place they usually obtain grades in the
GSCE good enough to send them to the university. Not only
this but they also represent the higher percentage of the students
in faculties such as medicine, engineering and economics and
political sciences. Such faculties guarantee highly paid pro-

fessions.

The dual educational system has a serious negative impact
on social equity, for the expensive private schools recruit only
students of the upper classes of the society. In a.ddition‘ there
is the private tutoring which differentiate strongly against
students from poor families thus limiting their educational

chances.

The open door policy is likely to add another dimension
to this bias. The right to get educated and the right to be
employed are going to be fully regulated through the market
mechanism. This means that education will soon cease de facto
to be a public good, thus resulting in adverse effects on income

‘distribution in the future22.

IV. Financing Education

Government Expenditure :

The educational system in Egypt is one of upset goals and
unreached achievements. Until the 1952 revolution it was a
system serving only the upper classes in society. Since then the
government gave high priority to education expansion and mak-
ing it open to all classes. The expansion of the educational
system was hampered, on the one hand, by limited resources,
and was, on the other hand, highly skewed in favour of higher
education and higher income groups.
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generation. The survey showed that the second generation—
occupationally placed in the 1950s and early 1960s benefited
most from education. This lead Dr. S.E. Ibrahim to observe
that Egypt stratification system reached its maxirium fluidity
from the mid-1950s to the mid-1960s. Along with ambitious
programmes in education and industrialization, and with the bold
socialist policies of equalizing opportunities, the Egyptian society
witnessed more social mobility than in any single decade in this
century?°,

Table (6)
Educational Mobility in Cairo

Generation
Level I 11 111
of Education Fathers Respondents Sons

To % Yo
Secondary 4.7 16.4 34.7
College 44 151 16.3
Postgraduate 0.6 16 21
Total 9.7 331 53.1

Source : Saad Eddin Ibrahim, Social Mobility and Income
Distribution, in Alidel Khalek, op. cit,, pp. 410-411.

However, the educational system in Egypt shows clear
elements of class bias. Members of the Egyptian middle class
were sble to maximize their private returns through the process
of education, i.e., they used higher education system as an instru-
ment of upward social and income mobility. At the same time
the society as a whole failed to maximize and internalize the
social returns expected from the process of educational expansion,
for instead of providing proper training, which prepares people
for more productive high-level work, the expansion of university
places sometimes has served as little more than a means of
granting the certificates needed to enter the best white-collar
jobs. On the other hand, a surplus of educated manpower meant
increasing underemployment and disguised unemployment among
the educated in the government sector. At the same time there
was a lack of technical and skilled workers in industry?®'.
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period 1960-1976. The proportion of the unemployed with
university education has gone up from 3.2% to 9.6% in the same
years, reflecting the tremendous expansion of higher education
and the lack of employment opportunities open to university
graduates.

TII. 3 — Education and Social Equality :

Recent studies have demonstrated thatf it is not enough to
consider the linkages between education, labour productivity and
output growth. Another very important aspéct is the distribu-
tion of income and the elimination of poverty. Neglecting this
important aspect can lead to very serious results.

An educational system which in principle at least is open
to all classes, and which is considered socially progressive, a
matter of national pride and an instrument of egalitarianism,
can in reality merely provide a political cover for the further
widening of the gap between the rich and poor’s.

The poor students in the LDCs have little chance {o complete
their education. This is so because of their disadvantaged
economic circumstances. The opportunity costs of a child’s
labour to poor families is very high, while the expected benefits
of primary education are much lower for the poor students than
for the rich ones. This explaing why the poor are more likely
to drop out during the very early years of school.

The large number of studies already done on intergenera-
tional mobility indicate that schooling is a significant explainer
of who gets what job and salary in almost every society and that
schooling is much more important in developing countries than
in highly industrialized ones as an earnings predictor!.

In the case of Egypt there are good reasons to believe that
the expansion of the educational system, and in particular higher
education, in the fifties and sixties, has been instrumental in
enhancing the process of upward social mobility especially in
urban areas. This is borne out by indicators on social mobility
derived from the Cairo sample survey carried out by Dr. Saad
Eddin Ibrahim in 1979. It showed, among three generations
—father, respondent, and son—the middle generation enjoyed
greater mobility (mostly upward) than did the younger, present
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the education level obtained. Thus both costs and returns from
education were mutually affected by government development
policy. As a matter of fact even the employment guarantee for
graduates which was first introduced in 1964, has been very
similar to the compulsory delivery of agricultural crops which
had served as taxing peasants. It is clear that the expanding
development projects required employing those graduates. When
the development pace slowed down, the government became very
reluctant to offer guaranteed employment, at least before two
to four years after graduation.

This development can be illustrated by looking at the clas-
sification of the unemployed according to their educational level.
The following table presents the structure of the unemployed
labour as revealed by the 1960 and 1976 population census.

o Table (5)
Classification of the unemployed according to education level

1960 Census 1976 Census
Educational Level 10 years & over
No. %o No. %
1. Illiterate 76687 45.8 138997 23.6
2. Read & Write 49623 29.7 64863 11.0
Subtotal 126310 75.5 203860 346
3. Primary & Less
than Intermediate | 5729 34, 46374 7.9
. 4. Intermediate & less
than University 29107 174 206484 35.0
5. University 5405 3.2 56693 96
Subtotal (3+4+5) | 40241 240 309551 525
6. Unspecified 722 0.4 76408 12.9°
TOTAL 167273 100 589819 100.

Source : 1. El-Issawy, op. cit., p. 146.

As is seen from the table more than 75% of the unemployed
(10 years and above) in 1960 were illiterates and semi-illiterates.
The situation is reversed in 1976 with a little over 50% of the
unemployed educated. The proportion of the unemployed
educated more than doubled (rising from 24% to 52.5%) in the
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The table gives a picture of the estimated contribution of
education to economic growth, which ranges from 20 to 40
percent. On the average in the period 1960-76 one fourth of
the growth of GDP is attributed to education expansion and
improving labour skills.

The growth accounting exercise which we have used to in-
dicate the effect of education disregards the interaction effects
or complementarities between human capital and physical capital.
The simple additive decomposition of the economic growth rate
implies a state of “disembodied” technical progress, i.e., higher
levels of education and growing skills of labour is not connected
with growth of capital input. It has repeatedly been found
that human and physical capital complement each other in the
process of economic growth!s. In developing countries not only
the nrealization of education contribution to growth could not
take place without investment, but capital accumulation is also
important for expanding work opportunities for the educated.
It is not, however, the intention of the present paper to measure
the complementarity effect, but rather to show that respecting
such an inter-relationship between human and physical capital
is of great importance for both the education system and develop-
ment at the same time.

The important role of education and the complementarity
relationship had been reflected in the socio-economic policies
adopted since the early 1960s in Egypt. The comprehensive
policy has been governed by five major factors : free education,
wage system, the guaranteed employment scheme, migration and
social values'’. It is not by accident that the call for freezing
free of charge education has been usually coupled with the
recommendation for ‘“open market” job-seeking and wage
determination.

As free of charge education was gradually introduced, it has
naturally resulted in a marked expansion of the system to meet
the increasing social demand for education. We have already
presented the increasing rates of enrollment in different levels
of education and percentage shares of the educated in the lakour
force. Since government and public enterprises became the
largest employers, wage and salaries were fixed in relation to
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where a and b stand for capital and labour shares in GDP respec-
avely. The equation—as written above—does not fit the data
very well. The weighted sum of growth rates of physical capital
and labour (on the right side) usually turn out to be less than
the growth rate of GDP (Y,). This difference is made up by
the “residual”, which has been given many explanations, and
eventually taken as representing technical progress. The latter
is a complex indicator which shows the influence of a multiplicity
of different factors, all of which center around rising educational
and labour skill levels's,

Applying the adjusted macro data to the simple formula
mentioned above it could be possible to estimate roughly as a
percentage the part explained by education from the observed
rate of economic growth. If the labour force is broken down
by education levels, then the equation can be extended to take
into account the changing education levels of the workers.
Obviously, this direct estimation will result in a reduction of the
value of the “residual factor”.

Table (4)
Estimated Contribution of Education to GDP Growth
Investment/ GDP average|Growth rate Relative
Period GDP ratio growth rate |explained by | contribution
% % education 9 |[of education
i (2) (3) (4)

- 1960-65/66 18.7 6.2 25 40
1966/67-70/71 146 3.0 0.6 20
1972-1976 195 59 2.2 38
1960-1976 17.6 4.8 13 27

Source : Investment and GDP growth rates are based on income
accounts in B. Hansen & S. Radwan, op. cit., p. 48.
Employment rates are based on the adjusted estimates
made by I El-Issawy, Employment Inadequacy in
Egypt. INP, Cairo. 1980. Factor shares, are based on
I. El-Issawy, Interconnection between Income distribu-
tion and economic growth in the context of Egypt’s
Economic Development. Princeton-Egypt Project. INP,
Cairo. 1979. Column (3) is the original estimate using
the differentiated formula.
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The picture seems more favorable for females than for males
in 1960. In 1976 the percentage share of educated females
in the labour force is highly superior to that of males, with a
certain fall in the absolute number of illiterate and ‘“read and
write” females, and a steep fall in their share from 85% in 1960
to about 40% in 1976.

Nevertheless this is not a very satisfactory development,
although there is a large increase in both the numbers and
percentage shares of the educated in the labour force. On the
one hand, the number of illiterate and read and write has in-
-creased in absolute terms, there are about 1.2 million having
no access at all to formal education. As for the females the
extraordinary result is mainly due to the exclusion of the large
majority of women working in agriculture from the measured
labour force.

Such a development shows clearly the limitations of the
process of education expansion. It influences the labour directly
on the one hand, and on the other it failed to meet the basic
need for education for a large section of the population.

Education and growth :

It is natural to assume that the increasing number and
share of the educated in the labour force has a dominant role
in raising workers’ productivity, thus contributing to GDP
growth. There is a flood of studies discussing the contribution
of education to economic growth in advanced and developing
countries. Egypt is no exception, it perhaps gives a good
example of how education represents one of the most important
sources of economic growth.

Eventually, estimates of the contribution of education to
economic growth can be obtained by using one of the known
formulas of production functions.

Assuming that the level of GDP (Y) depends on the total
inputs of capital (K) and labour (L), ie.:
Y = f (K, L),

then the total differentiation of such a production function would
give a rate of growth relation in the form'.

Y, = aK, + blL,
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a long period of decline (nine consecutive years), drop-out rates
have been steadily increasing since the school year 1976/77.
This may partly be due to the increased demand for unskilled
and semiskilled workers and the increase in wages. Children
have become assets with high returns. In addition, the high
rate of inflation and the rapid increase in the cost of living
have obliged poor parents to withdraw their children from
school to seek employment. Drop-out rates are higher in rural
areas. The pattern changes completely in preparatory educa-
tion. Drop-out rates are lower than in primary education. The
picture regarding secondary education is somewhat different.
At the secondary level one observes a higher drop-out rate from
agricultural and commercial schools. This is probably because
the demand for graduates of this type of education is decreas-
ing?'s,

III. 2 — Contribution of Education to Economic Growth :
Education and Employment
The status and progress of education is one of the most

important factors influencing the long-term trends of the
Egyptian labour force.
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The table shows very clearly how the enrollment rates in-
creased steadily at all three levels of education in Egypt in the
last three decades.

However, this quick profile in fact hides many deficiencies
of the educational system in Egypt.

Primary education has so far not been able to absorb all
children at the age of six. This means that the objective of
universal primary education is still far from being achieved. It
is estimated that about 20% of the six year old children did
not enter any primary school. The attrition rate in the primary
level is high, and it has also been noted that pupils in many
cases do not achieve permanent literacy.

Moreover, the enrollment rate in primary education, after
rising at an average rate of 6.3% in the period 1952-1965, has
since then not matched the growth of the population of school-
age children. Consequently, enrollment in primary school fell
to 709 in 1975-76. Whatever the reasons, this downward trend
has disturbing implications for the future. Egypt's future
development is going to depend on its ability to absorb more
labour in urban areas. The developing countries that have
been most successful in this respect have had a labour force with
a much higher basic education than that of Egypt'z.

Another very important feature of the process of educa-
tional expansion in Egypt was the great bias toward secondary
and higher education on the one hand, and toward academic
education on the other.

Recent government policies have not succeeded in chang-
ing enrollment patterns. Egyptians retain a strong bias toward
an academic education, which is strengthened by the government
guarantee of employment to all graduates of higher education.
While in 1952 there were only three universities in Egypt, their-
present number is 13. Total enrollment in all universities in-
creased 140.89 over six years 1972/73 to 1977/78.

The most important indicator of the qualitative assessment
of the education system in Egypt is the drop-out rate. After
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Table (1)

The growth in the numbers of students per 1000
of Egypt’'s population at all educational levels

Educational Level 1952 1972 Percentage
: Increase
Primary education 47.0 1100 234
General preparatory education | 16.0 31.0 194
General secondary education 4.3 : 9.6 223
Vocational secondary education | 0.8 9.0 1,125
Higher Education 2.4 18 325

Source : M. Abdel-Fadil, op. cit., p. 353.

At the same time, different population censuses show a
great decline in the percentage of illiteracy, from 78% in 1947,
to 70.5% in 1960, to 65.3% in 1966, and to 56.5% in 1976.

However, gross enrodment ratios over the period 1950-1980
give us a much better understanding of the process of educa-
tional expansion.

" Table (2)

Gross enrollment ratios
at different educational levels (%)
1950-1980

Reference Years First Level Second Level Third Level
1950 41 17 —_—
1955 52 16 _—
1960 66 16 4.9
1965 75 26 6.8
1970 . 72 34 8.0
1975 | 73 43 : 13.7
1980 7% - 52 : : —_

Source : Years 195Q-1965, M. Abdel Fadil, Ibid, p. 354
Years 1970-1980, UNESCO Statistical Yearbook 1982
— Data not available
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III. Reflections on the Effects of Educatfion :

III. 1-— Satisfying basic needs for education: A profile

It was only in the 1940s that the basis for equal opportunity
to education was provided. For the first time, primary and
secondary schools became free of charge. Soon after the 1952
revolution, university education also became free.

The education system in Egypt has been effective in develop-
ing the country’s human resources. In the past four decades,
however, the demand for education has increased at an
unprecedented pace. Rapid population growth, industrializa-
tion, free education, and a slow but sustained change in percep-
tion have all contributed to this increase in demand®.

Universal education, a prominent objective in government
policy, is a relatively new idea in Egypt. Until the 1952 revolu-
tion the education system was geared to the social and economic
elite of the country and barely touched the masses. After the
revolution the new government accorded high priority to streng
thening the education system and making it accessible to all
social strata. As a result much has been accomplished. With
the open door policy, the need for more vigorous efforts in the
fields of education and manpower planning has become even
more acutel?,

An important objective of the education system is to ensure
improved and equal opportunities for people to find employment
which corresponds to their aptitudes and aspirations. In order
to achieve this objective, people must have, not only equal op-
portunity of access to education, but also equal chances of
benefiting from the system in obtaining the knowledge, skills
and attitudes required for the world of work. Does the educa-
tion system in Egypt provide such equal opportunities'.

To answer this question we have to start with a profile of
the education system. The process of education expansion in
Egypt over the period 1952-1972, is summarized with reference
to a simple normalized indicator, namely, the growth in the
numbers of pupils and students per thousand of Egypt’s popula-
tion at each educational level as shown in the following table.
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to enable them to function as agents of economic change in
their societies. It also imparts values, ideas, attitudes and
aspirations®.

Education absorbs a great share of LDCs recurrent govern-
ment expenditures. Therefore it is important to understand its
fundamental economic basis and also its social and institutional
ramifications.

Since most education is publicly provided in LDCs, the
determinants of demand turn out to be much more important
than the determinants of supply. The demand for education is
in reality a derived demand for the high employment opportunities
in the modern sector., On the other side supply is determined
largely by political processes, often unrelated to economic criteria.
Public supply of education is fixed by the level of government
educational expenditure, which in turn is influenced by the level
of aggregate private demand. Another very important reason
for the exaggerated demand for education especially at the
higher levels, is the widening gap between social and private
costs of education. Social costs of education increase rapidly
at the higher levels, while private costs increase more slowly
or may even decline’,

In the early stages of development different types of invest-
ments tend to be highly complementary. Interventions, to be
more effective and less costly, often need to be simultaneous on
several sectors. In extreme cases, action in one sector without
corresponding action in others can be counter-productive. This
holds especially for the proper combination of investment in
education and in capital equipment. Without a capable labour
force modern capital equipment cannot be operated, and it is
precisely the access to more advanced technology that is the
essence of development. This leads us directly to a very impor-

tant point, ie., the matter of educational priorities. Unless the
right kind of education is provided, setting overall targets has
little meaning. Educated people who are unable to find suitable
jobs, not only fail to add to the national product, but become
a source of political instability®,

— 60 —



O.M. Osman & H. M. Sobhl : Viability of public education... 281

The only asset the poor-about one-third of the population
of the developing countries—have is their own tow hands and
their willingness to work. In such a situation the best invest-
ment is in human resource development. Sufficient empirical
evidence is now available to suggest that education and health
services often make a greater contribution to improving labour
productivity than do most alternative investment?.

Education plays many roles in the development process. It
is in itself a basic need, and its greatest value—at the low levels
of income—is its contribution to meeting other basic needs.

Expansion of basic educational opportunities for both chil-
dren and adults is perhaps the most important task for educa-
tional planners in the Third World. Other urgent issues include
inequalities in enrollment opportunities, the need to improve
the quality and usefulness of the education and the effectiveness
of the system, and the problem of cost?.

Education is a process and the end product is an achieve-
ment. The educational product, in the context of economic
development, not only includes the components of education
usually distinguished as consumption, in so far as it is enjoyed
for its own sake, but it is also a productive process the result
of which is a durable good. In this connection it is a direct
investment, in so far as it increases the earnings of the educated
persons, and it is an investment in the functioning of the econo-
mic and social system as a whole.

Education system reflects the essential characteristics of
the society. For example, if the society is very inegalitarian
in economic and social structure, the educational system will
probably reflect that bias in terms of who is able to proceed
through the system. At the same time education can influence
the future shape and direction of society in a number of ways.
Thus, the linkage between education and development is a two
way processd,

The educational systems of the Third World influence and
are influenced by the whole nature, magnitude and character of
their development process. Formal education not only attempts
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Egypt has experienced a tremendous expansion in educa-
tion, which was accompanied by socio-economic structural
changes. This of course emphasizes the two way relationship
between education and development, ie. that education helps
achieve economic growth and income redistribution, and is, at
the same time, affected by development achievements.

When development objectives in Egypt changed, the view
that the society has for education also changed. There are a
number of ideas circulating now in Egypt, mainly aiming at con-
necting education with the needs of the labour market, and
letting market forces determine the demand for education. This
was stated clearly in a Ministry of Education document of 1980,
“Developing and innovating education in Egypt : Policy, plans
and implementation programs”.

The present paper simply claims that as long as education
as a public good has an effective role in reaching development
goals (satisfying basic needs, increasing labour productivity, and
enhancing social mobility), then financing education is a public
responsibility which the state, and not the market forces, has
to undertake.

I. Education and Development

Most economists would agree that it is the human resources
of a nation, not its capital nor its material resources, that
ultimately determine the level of socio-economic development.
For why do low-income countries even those with rela-
tively good resource endowment, progress at a low rate.
Usually the answer is the human factor constraint. Therefore,
most developing countries believed that rapid quantitative expan-
sion of education is the basic key to national socio-economic
development. Of course, education is of vital importance, but
it is not the only factor in this connection.

Education is one of the customary areas of basic consump-
tion needs of the population. Policies aiming at reducing poverty
have concentrated on restructuring patterns of production and
income. To eliminate poverty permanently the productivity of
the poor has to be raised. At the same time efforts must be
made to meet their basic needs.
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THE VIABILITY OF PUBLIC EDUCATION :
AN ANALYSIS OF THE ROLE
AND FINANCE OF EDUCATION IN EGYPT*

By
OSMAN M. OSMAN AND HODA M. SOBHY**

I. Introduction :

The educational question has been for a long time in the
center of the socio-political arena in Egypt. It is well known
that Al-Azhar is one of the oldest existing educational institu-
tions. At the beginning of the 19th century there was one
single system of education, i.e. the Koranic schools ‘“Kuttab”
for children up to the age of 15, and Al-Azhar for elder students
of Islamic sciences and Arabic language. It was in the early
i820s that the modern primary school made its appearance in
Egypt. Towards the end of the century, secondary schools
were established. Under the British occupation in Egypt, the
duality in educational system took place, one for the rich and
another for the poor. Since then the Egyptian nationalist move-
ment was essentially preoccupied with eliminating European
and Turkish influences. Egypt witnessed a strong movement
for social reform, one aspect of which was increasing demand
for universal education'. The national movement pressures led
ultimately to : 1) compulsory and unified education at the first
level, and 2) abolition of school fees. Of course compulsory
education goes back to 1923. While the movement for a unified
primary school started as early as 1925, it was not actually
implemented until 1956. The abolition of fees in education took
various stages, the latest of which was in higher education mn
the early sixties?. ‘

¢ Presented at the conference on: KEducation for the 21st Century

Istanbul, Feb. 1986.
** Tnstitute of National Planning-Cafro.
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tion, on the other hand, attained 42 million tons. 12 million
tons are released to the foreign partners to compensate for
their expenditures and the remaining 10 million tons are ex-
ported and contribute to the national income a foreign exchange
earnings of about 2.7 billion dollars, and with the fall in interna-
tional prices, the petroleum revenue was cut by 2.2 billion dollars.
If this unfavorable ratio between production and increasing
consumption persists or worsens, provided that new discoveries
are not made, Egypt will be a petroleum-importing country dur-
ing the nineties, as it was during the mid-seventies of this cen-
tury.

The stratigraphic setting of the different petroliferous
provinces is not fully understood and it is believed that the
geology of the Nile Delta and the delineated basins in the nor-
thwestern desert confirms the existence of oil. Finding it,
bhowever, requires new technology, particularly in seismic surveys
and their interpretation. Accordingly, the following recom-
mendations are made :

1—TUse advanced seismic techniques to enhance identification
-of deep-seated horizons in these tremendously thick strati-
graphic sequences.

2 —Drill deep wells to explore potential reserves below the
presently drilled depths. .

3 — Delineate properly the existing gas fields by drilling out-
step wells to study the extension of pay zones and assess
the reservoir economic reserves.

1 — Allocate more budgets to cover the costs of developing the
new gas findings, construct gas pipeline networks across the
country and train intellectual personnel in gas industry.

Last but not least, it is time to look seriously into bringing
energy prices up to the international level.
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ranean. The other is the Abu Gharadig Field discovered by Pan
American Oil Company (AMOCO) in 1971 in the central part
of the northern half of the western desert in which a natural
gas pool occurs below and separate from a higher oil pool. These
three gas fields were discovered while the respective companies
were exploring for oil.

In addition, natural gas has been discovered in two offshors
structures in the Gulf of Suez basin, in three other offshore
structures in the Mediterranean within the offshore part of
the Delta basin, in other land structures in the same basin and
in four structures in the northwestern desert. Furthermore, a
small gas occurrence was discovered in northeastern Sinai, close
to the eastern border of the country.

The updated reserves of the existing gas fields presently
in production and the probable extension of the different pay
zones, plus the associated gas in already evaluated oil reservoirs
amount to 7 trillion cubic feet (198.5 billion cubic meters). Such
figures will certainly change once the other gas finds are properly
evaluated. This figure, however, is still far below the required
“National Gas Reserve”, estimated to be 12 trillion cubic feet
(340 billion cubic meters), needed for domestic consumption
in the decades to come. Should this figure be verified, the
operating companies are allowed to materialize the “Gas Export
Project” to export the gas in excess of that amount in any form.
This new provision initiated enough incentives and motivated
close exploration for additional gas discoveries.

Natural gas is gradually substituting for petroleum products
in power generation and in major industries. In this respect,
it is worth mentioning that the advantages of increasing produc-
tion are being eroded by the ever-increasing domestic consump-
tion which rises at a rate of 15% annually. Liquified petroleum
gas (LPG) consumption during 1983 was about 600,000 tons,
out of which 609% was imported at a rate of 400 dollars/ton
and was distributed locally at a rate of 42.0 dollars/ton.
Petroleum products, as well, are consumed with the same escalat-
ing rate; in 1974, these were about 6 million tons. In 1983,
these increased to 20 million tons and are expected to attain
65 million tons by the end of this century. The annual produc-
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of Suez bé.sin to collect the associated gas in the offshore fields
and convey it by pipeline for industry and power generation.

The largest of these two plants is located in Shukheir area
on the western coast of the Gulf of Suez. It handles about
80 million cubic feet (2.27 million cubic meters) of gas per day,
and after separating the LPG and condensates (360 and 690
tons respectively), the dry gas is sent to the Suez area. A
second stage will involve expanding the plant to accommodate
200 million cubic feet (5.7 million cubic meters) per day.

The smaller plant is located between Feiran and Belavim
land oil fields in Sinai along the eastern coast of the Gulf of
Suez. It will receive 25 million cubic feet (0.71 million cubic
meters) of gas per day. It is expected that some 80 tons of
LPG and 45 tons of condensate will be the daily yield of this
unit,

In this respect, it is necessary to state that this gas policy
has been greatly appreciated by the operating companies. Tt
is expected that exploration activities will be boosted in areas
which show more affinity towards gas accumulation and addi-
tional discoveries are anticipated. Such precautionary measures
are aimed at safeguarding Egypt's energy reserves, which
represent the basis of its economic growth.

V. Conclusions and Recommendations

Although Egypt has one of the longest histories of oil
exploration, dating back to 1868, non-associated gas was not
discovered in commercial quantities until the Interna-
tional Egyptian Oil Company (IEOC) found the Abu
Madi Gas Field in the north-central part of the Nile Delta
in 1967. This was followed by two other large discoveries
which proved to be economically important. One of these is the
offshore Abu Qir Field found by Phillips Petroleum Company
(PPCO) in 1969 to the northeast of Alexandria in the Mediter-
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(a) a reserve of 12 trillion cubic feet (340 billion cubic
meters), known as “National Gas Reserve” (NGR), is guaranteed
for local consumption in the decades to come. The companies
are then allowed to initiate what is known as “Gas Export
Project” (GEP), to export the gas in excess of that amount in
liquid form or as gas derivatives as well as any condensate
separated from this excess (El Ayouti, 1982 and Rustici, 1982).

(b) The gas export project could be materialized through
pooling the different small gas reserves discovered by the dif-
ferent operators. Late producers can join the group of early
producers if there is enough capacity in the project to accom-
modate more gas in the system.

(¢} A feasibility period of seven years is allowed to the
contractor (or contractors) to assess whatever reserves are
available and to undertake various studies to determine whether
a gas export project is technically and economically feasible to
undertake. It is agreed to start this period around the year
1087.

(d) Any contractor who surrenders more than 7 and up to
70 billion standard cubic meters of gas is eligible compensation
related to the exploration and appraisal costs incurred by him
in the area and the interest on such costs.

Should the surrendered reserves exceed 70 billion standard
cubic meters, the compensation will represent the exploration
and appraisal costs multiplied by the ratio between the surren-
dered reserves (in billion cubic meters) and 70, plus the afore-
mentioned interest. In no event is the contractor entitled to
more than double the exploration and appraisal costs, plus the
interest.

(e) The contractor (or contractors) who have reserves for
export which can not be realized through the gas export project
carry out recycling projects whereby the gas condensate is
recovered and exported and the remaining dry gas is re-injected
into the reservoir.

In addition to this new gas clause and its encouraging provi-
sions, two gas-gathering plants have been erected in the Gulf
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gas potentials, with the oil prospects in the Paleogene or older
parts of the section (El1 Ayouti).

Furthermore, a small gas discovery, the Sadot Field, was
found during Israeli occupation in the northeastern corner of
this province close to the eastern border of the country. This
field seems to be approaching depletion it has been recently
closed (El Ayouti, 1982).

At present, exploration activities are going on in the dif-
ferent oil and known gas borne areas in Egypt and it is planned
to cover new blocks along the eastern side of the Gulf of Suez
basin, on land and offshore of the Nile Delta and northern
Sinai. These new areas are believed to house good prospects
and through progress in seismic tools and techniques, more oil
and gas will be discovered (Figure 15).

1V. Egypts Gas Policy

It is known that current local consumption of hydrocarbons
amounts to 20 million tons per year, including 2 million tons gas
equivalent. It increases at a rate of about 159 annually, thus
reducing oil and oil products export and consequently difinish-
ing prospective accrual of foreign currency to the national
balance of payments. In an effort to reverse this downward
spiral, Egypt has developed a policy designed to involve inter-
national oil companies in hydrocarbon exploration and to
guarantee enough inventives, especially whenever gas is dis-
covered.

Prior to 1980, the agreements covering gas borne areas
did not stipulate any incentive in the event that gas, rather
than oil, was discovered, unless reserves were large enough
to justify liquefaction for export. Under these conditions, the
tempo of exploration efforts slowed down and it became impera-
tive that the agreements should be amended to ensure active
exploration and appraise gas reserves to satisfy the ever-
increasing local need. In brief, the new gas clause introduced
the following provisions to address these needs :
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well to the northeast of Port Said. Other discoveries have been
reported and their assessment is still being undertaken. Among
these, the north Alexandria offshore gas field (NAF) discovered
by EIf Aquitaine to the north of Abu Qir field, and Temsah
find at the Mediterranean sea north of Damietta discovered by
Mobil oil. Two more discoveries achieved by AGIP are located
in the eastern part of this basin, namely Qantara (west of Suez
canal) and Wakkar (north of Port Fouad), need further
exploration and delineation wells.

The commercial gas discovery reported in the North
Western Desert petroliferous province (Abu Gharadig basin)
attracted the attention of operating companies and resulted in
the discovery of Abu Sinan block by the state-owned General
Petroleum Company (GPC) to the southeast of Abu Gharadig
field. Shell has recently discovered oil and gas at Badr Al Din
(BED 3) to the north of Abu Gharadig and a large gas field
near Badr Al Din which has not yet been named (Mees, 1983).

The sedimentation regime, clastic ratio and maturity of -
sediments and their included organic matter rank the Nile Delta
and the northwestern desert basins among the most promising
for future gas prospects, particularly most of the gas finds
located in these basins. The gases of the Nile Delta are believed
to be generated from deeper, richer and more mature sources
in the Miocene or even older sediment which later migrated and
were entrapped in their present Pliocene reservoirs (Marzouk,
1981). So far, the success ratio in this basin is 1:7 which
would mean that more discoveries can be realized in the near
future.

The north Sinai province and the Nile Delta have much in
common both geologically and geographically and it is expected
to reach to similar conclusions from the hydrocarbon points
of views even though it is quite underexplored. The western
part of this province could have been within the reach of streams
and tributaries (Pelusiac branch) which supplied material to
the Nile Delta area during the upper Tertiary (Neogene) and
Quaternary times (Figure 14). Accordingly, deltaic sedimenta-
tion is expected in that part with a possible abundance of source,
reservoir and cap rocks. It is believed to have both oil and
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The cumulative production for August 1979 is 40.35
MMSCF (Billion standard cubic feet) = 1.14 BSCM and the
remaining reserves are 836.65 MMSCF = 23.70 BSCM.

The average condensate gravity is 55 APl at 60°F* and the
gas- oil ratio is 19.786 SCF/Bbl. A condensate extraction plant
with a capacity of 3.5 MMm?®/day was built at the field site.
Gas 'is delivered though 24” pipeline to Helwan area where
LPG is extracted and commercial gas is distributed to the
industrial complex which includes power stations, cement
factories, domestic supplies, and a 10” pipeline which delivers
gas from this network to the Suez fertilizer factory (Fayek.
1983).

IH. Future Prospects

Natural gas is reported, either free or associated, in the
different petroliferous provinces of Egypt and no effort is
spared towards boosting exploration activities to discover new
reserves. The estimated reserves of the currently producing
gas fields, plus the associated gas in oil reservoirs, are about
6 trillion standard cubic feet (170.0 billion standard cubic
meters). Such a figure will change when the present oil and
gas finds are properly delineated and the geometry of the gas
sand bodies precisely formulated.

Since non-associated gas has been found in the different
hydrocarbon basins, it is expected that huge reserves are still
concealed; their discovery will contribute a sizeable revenue to
the national economy. Gas was found in the prolific oil province
of the Gulf of Suez by AMOCO and GUPCO in separate pools
in the Amal structure, which was drilled in the late sixties
(Ayouti, 1982)., The recent discovery of Gabal El Zeit gas
field at the southern end of the Gulf, made by SUCOQO, increases
the total hydrocarbon reserves.

The Nile Delta has traditionally been considered a gas-
borne basin (on land and offshore). In addition to the two
large finds, namely Abu Madi and Abu Qir, IBOC and TOTAL
discovered oil, not gas, in the Oligocene in their offshore Tinah
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The original oil in place was estimated to be 101 MMSTB.
If the recovery factor amounts to 16%, the updated.reserves
would be 16.2 MMSTB of recoverable oil.

The cumulative production (August 1979) is 10.37 MMSTB,
and the remaining reserves are 5.3 MMSTB.  The average oil
gravity is 38.5° APl at 60°F and the gas oil ratio is 2060 SCF/Bbl.

Bahariya Pay Zone :

The Bahariya sandstone is the main gas condensate reser-
voir in the Abu Gharadig field. The top part of this sandstone
consists of 50 meters of siltstone and shales underlain by some
limestones and shale interbeds. Facies change is a common
feature in this pay zone and probably accounts for three different
hydrocarbon-water contacts within the Bahariya reservoir.

The sandstones are white to light tan, fine- to very fine-
grained, fair- to well-sorted, and with strong light blue fluores-
cence. Average porosity amounts to 11.6% and the average
water saturation is 16.49%. More than 15 wells confirmed the
occurrence of gas in the Bahariya sands, but most of them were
completed as oil wells in the Abu Roash pay zones. The gas
accumulation is most likely structurally controlled since the
sandstones are interconnected and the thickest net gas pay
is in the structurally highest position of the field (Figure 13).

(d) Reserves :

The ultimate gas reserves, using the volumetric method,
were calculated in the different blocks and are tabulated as
follows :

Block A 358 BSCF 10.14 BSCM
Block B 359 BSCF 10.17 BSCM
Block C 160 BSCF 453 BSCM

Total 877 BSCF 2484 BSCM
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hard with fair porosity of about 17.6% and uniform light brown
oil staining, and average water saturation of 19.3%. The lateral
facies changes within this zone influence the quality and
thickness of the reservoir and the trapping mechanism is believed
to be stratigraphical.

The original oil in place calculated for this payzone using
the material balance method was estimated to be 33.15 MMSTB.
A recovery factor of 23% was used and the updated reserves
would be 7.6 MMSTB of recoverable oil (Omar, 1979).

The cumulative production (August 1979) is 6 MMSTB
and the remaining reserves would be 1.6 MMSTB. The average
oil gravity is 37.3° APl at 60°F, and the gas-oil ratio is 1299
SCF/Bbl.

Abu Roash “D” Pay Zone :

It is composed of limestone, finely crystalline with poor,
occasionally fair porosity of about 9% and average water satura-
tion is 53%. It is believed that a stratigraphic rather than
structural trapping mechanism is predominant.

The average oil gravity is 34.6° API at 60°F and the gas-oil
ratio is 528 SCF/Bbl.

Abu Roash “E” Pay Zone

This zone is made up of sandstone with thin streaks of
shales and siltstone. This interval was subdivided into 5
subzones with the main sandstone pay in subzone -3-. Lateral
facies changes are a common feature and in some wells subzone
-2- is oil-producing and subzone -3- was reported water-saturated.
The sandstones here are better-developed than in “C” pay zone.
The trapping mechanism in “E” pay zone is probably structural
and stratigraphic. Two oil-water contacts are reported and this
suggests two separate sandstone bodies. The sandstones are
fine-grained, faintly sorted, and moderately porous of about
17.8%. Water saturation is 34% with light brown oil staining.
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The sandstones of the Bahariya formation constitute, as
well, one of the main pay zones in the Razzak oil field (Khaled,
1976).

1 — Kharita Formation : (drilled interval 230 meters; Albian
age)

This formation is composed of marginal-marine to deltaic
sandstones, some shales and rare carbonates. The sandstones
are coarse- to medium- grained, poorly sorted, highly quartzitic,
arkosic in part, well-cemented and occasionally glauconitic with
good porosity throughout. This rock unit underlies uncon-
formably the Bahariya formation and overlies conformably the
shales and marine carbonates of the Alamein formation assigned
to the Aptian age.

The chances of economic hydrocarbon accumulations in the
lower Cretaceous sediments in this field are considered to be
limited due to the lack of adequate source rocks. The Alamein
carbonates and the underlying, sandstones possess the best
potential, although only a few wel.s have had any shows in this
part of the section. Furthermore, the Alamein formation is
probably too deep to be of economic interest.

(c) Pay Zones :

The different pay zones recorded in Abu Gharadig oil and
gas field are named after the producing horizons, three of which
are members of the Abu Roash formation and the fourth of
which is part of the Bahariya formation. The indigenous hydro-
carbons in the “C”, “D” and “E” members are believed to
be generated from the Turonian and Senonian shales interbed-
ded within the sandstones of the Abu Roash formation.

Abu Roash “C” Pay Zone
The Abu Roash “C” member is composed of sandstone
with widespread low grade coal stringers intercalated within

the sandstone shale sequence. The sandstone is moderately
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The “C” member, the lower-most of these, is composed of
shale and limestone with sandstone interbeds especially at its
base. It is subdivided into an upper and a lower unit. Sand-
stone interbeds of the lower unit represent a minor gas pay in
the Abu Gharadig field. It overlies unconformably the eroded
tilted fault blocks of the Bahariya formation. The eroded sands
derived from the high corners of the faulted blocks were
redeposited in the low relief areas around the flanks of the
upraised blocks. Such sand accumulation favoured a better
gas-gas condensate rate of production in wells drilled in the
central part of the field. These rates are further improved by
the presence of intensive fracturing along the crestal axis (Ezzat
and Dia El Din, op. cit.).

2 — Bahariya Formafion : (250 meters thick; L. Cenomanian
age)

Bahariya formation is composed of thick shallow-marine
sandstones with shale interbeds and occasional limestone streaks.
The sandstones are colourless to white, fine- to medium-grained,
subangular to subrounded, poorly cemented with fair to good
porosity. The shales are grey to greenish grey, soft, flaky, glau-
conitic, and non-calcareous. The limestone streaks are grey to
tan, dense, finely crystalline, calcareous and glauconitic. The
sandstones of this rock unit are the main gas-gas condensate pay
in the Abu Gharadig field. These hydrocarbons are not contained
in an overpressured reservoir and they are believed to be exo-
genous. It is thought that they migrated from the depocenter
of the basin and were trapped in the tilted fault blocks sealed
by the overlying shales and limestones of Abu Roash formation.
Migration continued into the deformed structure until late
Turonian-Santonian time. Lateral migration of these hydro-
carbons into the Abu Roash “G” member also took place through
the onlap of the fairly porous clastics of this member into the

Bahariya reservoir.

It is worth mentioning that bed-to-bed and well-to-well cor-
relation within the Abu Roash formation was excellent. A
similar correlation scheme, however, was found rather difficult,
even impossible, in the Bahariya formation.
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base. It has been divided into 7 members labelled alphabetically
from “A” to “G".

The Abu Roash “A” member is recorded in the central
part of the basin and it is represented by deep-water shale and
carbonate unit. The limestone is light grey to tan, crypto-
crystalline, fossiliferous, occasionally glauconitic and dolomitic.

The “B” member is a massive shallow-water limestone, fine-
grained and poorly fossiliferous with shale and siltstone streaks.

The “C” member is the regional seismic mapping horizon
in the Abu Gharadig basin. It is composed of shale with porous
sandstone interbeds and limestone intercalations. The sand-
stones developed within this member form one of the main oil
pays in the Abu Gharadig field. These sandstones pinch out
stratigraphically within the field.

The “D” member is composed of shallow-marine limestones
with few shale interbeds. The limestone is dark grey, moderately
hard, finely crystalline, occasionally argillaceous and locally
dolomotized. The shale interbeds are grey to green and soft
to hard.

The “E"” member is a shallow-marine sandstone, shale and
limestone sequence, the top of which often has an unconformity
surface upon which the younger members overlap. The sand-
stone interbeds of this member form the second main oil pay
zone in the Abu Gharadig field. They pinch out, representing
a regressive shoreline deposit. These two pay zones, namely
“C” and “E” members, proved to be an overpressured reservoir
with an indigenous type of oil. Oil accumulation is probably
stratigraphically controlled since it is not confined to the crest
of the Abu Gharadic anticline.

The “F” member is a very widespread, thin, open-marine,
highly argillaceous carbonate sequence. It represents the
culmination of a transgressive phase that marks the beginning
of the Turonian age (Norton, 1971). It is composed of dark
brown, massive, cryptocrystalline, calcilutitic and fossiliferous
limestone. It makes an excellent time marker throughout the

western desert.
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west, it grades to facies equivalents, being composed of complex
carbonates which reflect restricted open marine to littoral
environment. It overlies unconformably the upper Cretaceous
carbonates (Khoman formation) on structural highs where the
Paleocene (Esna shales) are commonly missing due to uplift and
erosional truncation. In the stable shelf areas, it overlies the
Esna shales where continuous sedimentation took place. A
thick and almost complete Tertiary section was drilled in the
Abu Gharadig field (Abdine, 1974).

Fair to good oil and gas shows have been recorded in the
Apollonia and Mokattam formations in several wells. These
hydrocarbons are probably indigenous to the Apollonia and if
sufficiently fractured and sealed by the overlying Daba shales
or by the included shales of the unit itself, the Apollonia should
be a good prospective play (Aadland and Hassan, op. cit.).

4 — Khoman Formation: (600 meters thick; Maestrictian-
Santonian age)

Khoman formation is a uniform, very fine-grained chalky
limestone, highly argillaceous and with a marked shale section
at the base. To the south, it intertongues and grades gradually
to the Dakhla shales, whereas to the north it overlies uncon-
formably the Abu Roash formation. This formation is dif-
ferentiated into an upper unit (Khoman A), being composed
of thick, very fine-grained chalky limestone and a lower unit
(Khoman B), made up of shales to argillaceous limestones.
Where the Khoman formation is encountered, the -effective
permeability is found uniformly low. No significant shows have
been reported and consequently it is considered inprospective.

The Khoman “B”, however, possesses a good source potential
and could play a source and seal rock for any underlying porous
unit.

3 — Abu Roash Formation : : (855 meters thick; Turonian-U.
Cenomanian age)

This is essentially composed of shallow to open marine
limestone sequence with few intercalations of clastics near its
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in their stratigraphic sequence,‘ rock habits and structural
elements and differ radically from the previously-described Nile
Delta basin.

The stratigraphic rock units penetrated in the Abu Gharadig
field, their diagnostic facies, hydrocarbon potentials and cor-
responding ages are briefly described. With reference to drill-
ing, the most common rock units traversed belong to the lower
Miocene, Oligocene, Eocene, upper Cretaceous and the lower
Cretaceous Ages. The lithologic description of these units in
AG-3, (Figure 21), is briefly presented from top downwards as
follows :

7 — Moghra Formation : (670 meters thick, L. Miocene age)

This formation is composed of sandstone with occasional
shales and limestone interbeds. Sandstone bads are commonly
colourless to multicoloured, coarse to medium-grained with
calcareous cement. Shales are partly pyritic, slightly carbo-
naceous and commonly glauconitic. The Qaret-Shoushan for-
mation is the open marine equivalent to this rockunit.

6 — Daba Formation : (375 meters thick; Oligocene age)

Daba formation is composed of soft dark grey caleareous
shales intercalated by argillaceous slightly glauconitic lime-
stones. It overlies unconformably the Apollonia carbonates and
reflects the advent of the shallow marine depositional environ-
ment. It is generally thickest where the underlying Eocene
depocenters are located. These shales would possibly have fair
source potential if buried deep enough; this does not seem to
have been the case in Abu Gharadig basin.

5 — Apollonia Formation : (600 meters thick; M. to L. Eocene
age)

This formation is represented by marine carbonates or
basinal open marine shales, fossiliferous, glauconitic and argil-
‘laceous. This rock unit is met with throughout the central
part of the western desert. To the north, northeast and north-
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Turonian sediments cropping out in Abu Roash area to the west
of Cairo.

The third episode of deformation is dated to the late
Cretaceous-early Tertiary Ages. It gave rise to rejuvenation
of displacements along the pre-existing major fault planes trend-
ing northwest-southeast. These faults, in turn, are believed to
be responsible for the different hydrocarbon-water contacts met
in the field. Three contacts are reported; the shallowest lies
at -3082 meters (in the southwestern major fault block), the
intermediate common one at -3338 meters (in the central part
of the field) and the deepest is delineated at -3490 meters (in
the northeastern major fault block).

Faulting and local unconformities are responsible for miss-
ing strata as revealed by log correlations. Most of these faults
are striking and dipping in the same direction as interpreted
from seismic data and were represented on structural maps as
a fault zone. This fault zone forms the effective northern
structural boundary of the Abu Gharadig basin. The southern
structural limit is marked by two large faults extending in the
south-central part of the basin (Aadland and Hassan, op. cit.).

(b) Stratigraphy

The Abu Gharadig oil and gas field, as already has been
stated, is located in the central part of the northern half of
the Western Desert which forms the major region of the unstable
shelf of Egypt (Said, 1962). The data collected in this region
indicate that the sediments encountered both in the surface and
in the subsurface belong to a number of basins (depocenter)
which were present at different times throughout the geologic
history (El Ayouti, 1980). The paleozoic basin comprises the
Siwa Oasis and the area to the north of it. A lower Cretaceous
basin is present in the area of Mersa Matruh, where at least
some 2100-2400 meters of lower Cretaceous shales are present.
An east-west-trending upper Cretaceous basin includes Abu
Gharadig field and other smaller oil pools, where more than
2100 meters of upper Cretaceous clastics and carbonates are
present (El Ayouti, op. cit.). These basins are quite dissimilar-
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45°. This structure is probably a part of the “Syrian arc” trend
with both entities trending northeast-southwest and the predo-
minant block-fault tectonics culminated in the upper Cretaceous
age by the end of Abu Roash time (Omar, 1979).

Regional and local isopach mapping of Albian-Cenomanian
and Turonian rock units illustrate the geographical position of
the Abu Gharadig basin in early middle and late Cretaceous
time. The proper northeast-southwest lineation of the isopach
contours suggests that the basin was initiated through dif-
ferential fault-block movements of the deep-seated basement
complex (Aadland and Hassan, 1972).

Three main episodes of deformation were reported in the
Abu Gharadig field. The first episode is dated to the lower
Cenomanian and gave rise to a series of tilted faulted blocks
of Baharyia formation. The high corners of these blocks were
subjected to effective erosion and produced detrital materials
which were accumulated in the topographically low areas around
and on these fault blocks, forming the lower-most sandstone of
the Abu Roash “G” member.

Continuous transgression of the upper Cenomanian sea
resulted in and persisted in the unconformable deposition of this
member on the Bahariya tilted fault blocks (Ezzat and Dia
El Din, 1974).

The second episode is assigned to the late Turonian-early
Maestrichtian Ages and created a mosaic of complex and low-
relief tilted fault blocks (represented mainly by minor faults)
along the west of the structure. This deformation played an
important role in the migration and entrapment of hydrocarbons
in the main payzones of the Abu Roash “C” and “E” members
in the Abu Gharadig field. The “E” member was found to be
oil-bearing in AG-13, but the same payzone was reported water-
saturated in AG-9, although the latter is 230 meters structurally
higher than the former. The intensity of faulting and magnitude
of erosion that took place during this episode are considered
the most pronounced deformational features in the Abu Gharadig
field. Similar deformations have also been described in the
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is envisaged to fulfill increasing consumer demand (Fayek,
op. cit.). A new platform will be built west of the existing
one to drill an additional 8 wells and production will be boosted
to 250 MMCF/day (7.08 MMCMD) in addition to 35,500 barrels
of condensate.

II. 2-3 — Abu Gharadig Gas Field

The Abu Gharadig oil and gas field is located 128 km south
of the Mediterranean and about 260 km west of Cairo. It was
discovered by the Pan American UAR Oil Company (AMOCO)
in 1971 following the Phillips Alamein (1966) and Umbarka (1979)
discoveries. It was developed in early 1976.

The Abu Gharadig basin which contains the Abu Gharadig
field occupies the central part of the northern half of the western
desert. It extends for about 450 km from southwest to north-
east and ranges between 60-100 km in width. The field is
located on a deep-seated nose trending north to northeast and
dividing this major basin into two separate sub-basins, each
following a northeast-southwest trend. The nose separating
these sub-basins is believed to be related to the Bahariya struc-
tural high, (Figure 11). The field covers an area of about 300
km?, being 20 kms long and 15 kms wide.

The Abu Gharadig discovery well no. 1 was drilled on a
seismic anomaly and tested non-commercial rates of oil from
sandstone streaks in the “G” member of Abu Roash Formation.
The well was completed as a gas-gas condensate producer with
a hydrocarbon-water contact at -3710 meters subsea. In the
second well, AG-2, which was drilled 11 kms to the southwest
of AG-1, the top of the Bahariya formation was encountered
higher than AG-1 by 57 meters and a higher hydrocarbon-water
contact at -3420 meters subsea, which suggested a lateral dis-
continuity of the Bahariya reservoir.

(a) Structural Setting

The structure of the Abu Gharadig field consists of two
main horst blocks intersecting at an angle of approximately

—31 —



202 L'EGYPTE CONTEMPORAINE

(c) Pay Zones

The Abu Qir Bay is an excellent area for gas generation
and accumulation. Rapid deposition and deep burial of organi-
cally rich sediments is recorded in most of the drilled stratigra-
phic section. Rapidly alternating conditions of shallow marine
~and transitional environments rendered this sequence most
favourable for gas generation. The marine shales appear to
be zones of high pressure source rocks and the littoral to con-
tinental sands are the closest reservoirs.

From the hydrodynamic standpoint, the Abu Qir field lies
between the area of abnormally high overburden pressure exerted
by the accumulated clastics of the ancient Bolbitic (Rosetta)
and Canopic fans to the north (Said, 1981), and the normal for-
mation pressures met with in the wells drilled to the south.

The gas reservoirs are concentrated in four sand zones,
three of which, upper, middle and lower, are with the Abu Madi
sands. The fourth lies at the top of the underlying Qawasim/
Sidi Salem formation.

A gathering and condensate extraction plant of 3.5 MMm3/
day capacity has been built at the Maadia site to the east of
Alexandria. Current daily gas production amounts to *70
MMCF (1.98 MMCM) and *+2000 barrels of condensate (Deibis,
1982). ‘

(d) Reserves

It is routinely difficult to determine gas reserves with any
precision, but the Abu Qir gas field reserves are tentatively
estimated to be about 2 trillion standard cubic feet (57.0 BNSCM)
(MEES; Hilal, 1983).

Gas is distributed to feed the Abu Qir fertilizer factory;
Abu Qir, Mahmoudiya, Seouf, Damanhour, Kafr El-Dawar
electric power stations and the El Hammam cement factory
(Fayek, 1983). Recent studies proved double the reserve, and
expansion of the extraction plant capacity to 6.8 MMm®/day
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anhydrite breaks. This rock unit is the most important econo-
mically since it is the main gas bearing zone both in the Nile
Delta and in Abu Qir Bay. Furthermore, it is easily recognized
by its unique lithology and anhydrite interbeds which represent
a reliable mappable seismic horizon (Deibis, op. cit.).

2 — Qawasim/Sidi Salem Formation (828 meters thick; MfU.
Miocene Age)

This formation is composed of sandstone interbedded with
clays of fluvio-marine facies reflecting an ancient river debouch-
ing in Abu Qir Bay area. Its faunal elements suggest a middle
Miocene age and it is believed to be correlatable with the
Marmarica limestone banks of the Western Desert.

The upper part of this rock unit in Abu Qir Bay is composed
of coarse clastics with conglomeratic intervals and these match
with the Qawasim formation drilled in the northwestern corner
of the Nile Delta. Accordingly, the differentiation between Sidi
Salem and the overlying formations in Abu Qir area is rather
problematic. Both mechanical log analyses and dipmeter inter-
pretations suggest an unconformity surface at the top of this
rock unit. It is believed that this surface is of regional extension
and represents an authentic mappable seismic horizon in Abu Qir
Bay. Minor unconformities are also recorded within this section.

1 — Pre-Sidi Salem Formation (Drilled interval 127 meters thick,
L. Miocene Age)

The base of the pre-Sidi Salem formation has not been tested
in the wells drilled in Abu Qir Bay. In the Tabia 1-x well,
located on the western promontory of the bay, a sequence com-
posed of shales with occasional argillaceous calcareous stringers
was penetrated. This formation changes with depth from open
marine to fluvio-marine facies yielding faunal elements assign-
ing it to the lower Miocene Age and rendering it correlatable
with the Moghra formation of the Western Desert. (See
Figure 10).
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to deltaic environment where lagoons, swamps and shore-areas
within the flood plain were characterized by dense vegetation.

6 — Baltim Formation : (600 meters thick; U. Pliocene,
Pleistocene age)

Baltim formation is made of alternating sands and shales
with detrital calcareous interbeds. The sands are quartzose,
moderately sorted and cemented by calcareous matrix.

5 — El-Wastani Formation : (245 meters thick; U. Pliocene age)

This formation is very similar, if not identical, to the
overlying Baltim Formation except for the increase of argil-
laceous matter with depth. This rock unit is looked upon as
a transitional facies between the underlying marine clastics of
Kafr El Sheikh formation and the overlying sands, shaly sands
and gravels of both Baltim and Mit Ghamr formations.

4 — Kafr El Sheii(h Formation (1365 meters thick; M.L. Plio-
cene Age)

This formation consists of highly fossiliferous clayey shales
interbedded with siltstone and fine-grained sandstone streaks.
Frequent dolomitic stringers are present, grading to dolomitic
siltstone. The overall character of this lithostratigraphic unit
in Abu Qir bay shows strong similarity to the north Delta wells.
It contains more arenaceous material and dolomitic stringers
reflecting a marine to shallow marine environment.

Gas shows were detected while drilling this unit in most
of the exploratory and production wells. Source rock analysis
revealed that the lower part of these clayey shales is responsible
in part or completely for gas generation entrapped in the fairly
porous Abu Madi sands which underlay the shales (Deibis,
1982).

3 — Abu Madi Formation (107 meters thick, L. Pliocene Age)

This formation is composed of thick ‘layers of sands,
occasionally conglomeratic, interbedded with clayey layers and

— 24
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believed that they are genetically related to sedimentary proces-
ses rather than tectonic processes. Differential compaction of
fine clastics associated with facies and thickness variations are
the probable cause of these variable displacements.

Growth faults dipping in opposite directions cause tilting
and curvature of sediments, thus creating folded structures
closed along the fault zones. The Abu Qir field is bordered by
two major growth faults trending east-west and delineating it
from the north and south. These structural elements are res-
ponsible for the tremendous thickening of Kafr El Sheikh shales.
Contemporaneous squeeze of sediments and turnover along these
faults gave rise to Abu Qir structure, Figures 7 and 8. Reverse
dragging may give rise to rolling over of sediments on the down
throw sides creating anticlinal traps. Unconformity sur-
faces, however, should not be eliminated since the variation in
the payzone thicknesses is attributed to deposition on erosional
highs with different paleorelief surfaces, thus favoring stratigra-
phic trap possibilities. The channel fill sands surrounding the
erosional highs are good reservoirs. )

(b) Stratigraphy

Since Abu Qir bay belongs, geologically, to the northern part
of the Nile Delta, one expects close similarity in the general
stratigraphic sequence encountered by exploratory wells drilled in
both areas. It should be emphasized that the sedimentary
columns penetrated in the bay exhibits cyclic deposition of deltaic
and shallow marine environments. With respect to drilling, the
rock units recognized in the sedimentary columns belong to the
Plio-Pleistocene, Pliocene and Miocene epochs. The lithologic
description of the penetrated rock units in Abu Qir well No. 1,
Figure 9, is briefly introduced from top to bottom as follows :

7 — Bilgas/Mit Ghamr Formation: (201 meters thick, U.
Pleistocene age)

This formation is essentially composed of sands and gravels

with clay interbeds containing plant remains, carbonaceous
matter and shell fragments. This formation reflects continental
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Based on the above tabulated figures, the through put of
3.5 MMm?/day of the condensate extraction plant at the field
site will be raised to a total through put of 6.8 MMm?*/day. In
addition, a liquified petroleum gas (L.P.G. : propane, butanes and
pentanes) extraction facility will be considered.

Commercial gas delivered from this field is feeding the
Talkha fertilizer factory, the Talkha electric power station, and
the Mehalla textile and dyes factories (Fayek, 1983).

II. 22— Abu Qir Gas Field

This field is located in Abu Qir bay, 9 kilometers from the
shore line and about 42 kilometers east of Alexandria. It covers
an area of about 88 square kilometers, being 12,5 km long and
T km wide. It was discovered by PPCO in July 1969. This dis-
covery well, Abu Qir 1-x, was the first offshore gas discovery
at a water depth of about 15 meters., Abu Qir 2-x, a confirma-
tion well, was drilled 2.5 kms north of the discovery well and
proved the payzone extension. Recently, Abu Qir 3-x was
drilled onshore east of 1-x by about 10 kms to check the possible
extension of the field eastwards and onshore area. This well
tested the payzone in a sfructurally low position and found the
pay sands highly argillaceous and less porous. Nine more wells
were drilled from a fixed platform constructed in the central
part of this commercial discovery.

(a) Structural Setting

The Abu Qir bay represents the northwestern extension of
the Nile Delta basin and it is geologically studied by using
advanced seismic techniques to discern deeply buried structural
features in deep, shallow and lagoonal water areas. The data
interpreted from these advanced tools were checked, clarified
and matched with drilled wells.

Like the Nile Delta, the most prominent structural elements
are the growth faults characterized by a substantial increase
in throw northwards, giving rise to upthrown and downthrown
blocks. Since most of these faults die out with depth, it is

—19 —
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0.GILP. (BSCM)* | Reserves (BSCM)*

Level II 28.11 24.74
Level IT NE 5.19 457
Level II1 A 3.50 3.08
Level IIT A SE 274 241
Level III 55.80 4910
Level ITI NV 1.85 1.63
Leavel III SE 081 071

Total 98.00 86.24

The reserve figures are 1.5 times the previously estimated
value which was announced to be 2 trillion cubic feet (57.0 billion
m?). Furthermore, recent seismic data indicates that the pos-
sible reserves of the other areas included in the Abu Madi con-
cession are promising. (See Figures 5 and 6).

The extent of some of these previously mentioned levels
outside the concession area, particularly levels II NE, IIT A, and
III NW is postulated with the result that the total amount of
O.G.I.P. and reserves will be boosted to 99.35 and 87.42 res-
pectively. These are distributed as follows :

O.G.LP. (BSCM)* | Reserves (BSCM)*

Level I 28.11 24.74
Lelvel II NE 6.33 5.57
Level IIT A 3.59 3.16
Level III A SE 274 241
Level III 55.80 49.10
Level IIT NW 197 1.73
Level I SE 0.81 0.71

Total 99.35 8742

* BSCM : Billion Standard Cubic Meter

— 18 —



M. C. Barakat: Natural gas in Egypt 189
THICY ]
A G E FORMATION JLITROLOGY DESCRIPTION NESS
{m
SANDS AND GRAVELS WITH
H O (o] B! A ]
LOCENE Laas CLAY INTERBEDS 23
PLEISTOCENE SANDS AND GRAVELS
MIT GHAMR WITH FEW CLAY RICH 93¢&
IN PEAT AND L AGOONAL
FAUNA
UPPER -
SANDS AND SHA
EL WASTANI : SHALES wiTH 258
_JTHIN CALCAREOUS STREAKS
W IMIDDLE
P4
W
o CLAYEY SHALES WITH
° K a4 F R FEW INTERBEDS OF
- L SILTSTONE AND 1954
- SHEIKH FINEGRAINED SANDSTONE
[N
LOWER
el SAND, CONGLOMERATIC WITH .
ABY MADI 3y CLAYEY INTERBEDS 135
SANDSTONE AND CONGLOM .
w QAWASIM : ST 296
UPPER i .JERATE WITH CLAYEY LAYERS
-4
v e
o 7:_#::1;“4\75 WITH DOLOMITIC
) SID! SALEM "JINTERBEDS AND RARE 553
- [ MIDDLE SANDSTONE AND SILTSTONE]
= STREAKS
TD ‘4155 m.,

STRATIGRAPHIC COLUMN OF ABU MADY
EYP] ORATORY WELL No. 2

— 17—



188 L'EGYPTE CONTEMPORAINE

and trace these different, partially superimposed, strongly con-
verging and considerably irregular sand bodies. Through per-
fect coordination and correct interpretation of available pres-
sure data and fluid contacts, a new definition is proposed for
the various gas-bearing levels. These gas sand bodies are clas-
sified and named level II, level III A, level III 1 and level III,
the last being the lowest in stratigraphic sequence. Wherever
present, it lies directly on an unconformity surface; thus its
deposition pattern, extension and thickness variations are
effected considerably by the paleorelief of this surface. This
level appears channel-shaped and is differentiated into three
bodies due to the presence of paleohighs emerging on this
unconformity surface.

The other levels appear gradually flatter upwards and of
greater areal extent. Level II, in particular, is reported present
throughout the field although it appears divided into three
bodies marked by impermeable barriers. It is the most extensive
of the four levels. Its differentiation into separate bodies is
based on fluid contacts, log correlation and seismic interpreta-
tion. (See Figure 4).

(d) Reserves

The original gas in place and the reserves of Abu Madi
field have been estimated by different authorities using new data
obtained from development wells. It was found necessary to
revise estimates of gas reserves, to undertake new assessments
for all the payzones and to update estimates of the payzones’
potential, taking into consideration all geological, geophysical,
pressure and production history information available. The
latest study carried out by AGIP in 1982 estimated original
gas in place and recoverable reserves in the concession area
as follows :

—16—
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the anhydrites of Rosetta formation, met in some offshore wells
west of the Delta, are missing. These anhydrites are a few
tens of meters thick, interbedded with thin streaks of clays and
of local occurrence. ‘

When passage occurs with the sands of Abu Madi forma-
tions as in this well, the criteria for stratigraphic differentiation
are based on sedimentological evidences.

1 — Sidi Salem Formation (drilled interval 553 meters thick, M.-U.
Miocene)

This formation is composed of clays with a few dolomitic
interbeds and some sandstone and siltstone streaks. The clays
are grey green while the sandstones are quartzose with calcareous
cement. The total thickness of this rock unit was not penetrated
by wells drilled in the northern half of the Delta and it probably
lies over the Moghra formation of lower Miocene or older sedi-
ments.

(c) Payzones

The payzones are named after the type section penetrated
in this field, i.e.,, Abu Madi formation. It attains a thickness
of about 300 meters in the type section. The upper boundary
of this formation is marked by the clay sequence of Kafr
El-Sheikh formation and is underlain by Qawasim/Sidi Salem
formation. In accordance with the results of the drilled wells,
the sedimentological data indicate that the Abu Madi Formation
was deposited in a continental environment. The Abu Madi
sands are recognized to be of fluviatile type, accumulated mainly
as point bars (meander bars), and acquire a thickness of about
135 meters.

In view of these considerations, it has been rather difficult
to delineate the shape and predict the continuity of each sand
body through log correlations as is normally done for marine
sediments. The geometry of these sand bodies was tentatively
formulated and their areal extent was postulated. The new
seismic lines shot in 1981 represent the main tool to recognize

—15 —
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the continental to coastal sands and gravels of Mit formation
above.

4 — Kafr El-Sheikh Formatfion (1954 meters thick; M.-L.
Pliocene age)

This formation is fairly thick, being composed of highly
fossiliferous marine clayey shales with a few interbeds of silt-
stone and fine-grained sandstone streaks. Its faunal content
reflects an outer shelf environment or perhaps the slopes of
the depocenter. This unit is met with in the whole Nile Delta
area with a fairly persistent character. Its upper boundary is
commonly marked by the first appearance of El-Wastani sands.

3 — Abu Madi Formation (135 meters thick, L. Pliocene age)

This formation is composed of thick layers of sands,
occasionally conglomeratic, interbedded with clayey layers becom-
ing thicker and more frequent in its upper part. The sand is
almost loose, moderately sorted and has a porosity of about 17
percent. The conglomeratic levels are more common in the
lower part with thin evaporite interbeds cemented by a sandy *
matrix,

This lithostratigraphic unit is unique within the Nile Delta
sequence, and it is easily recognized by its sandy facies lying
between clays and anhydrite above and below it respectively.
Moreover, it proved to be a gas-bearing zone of commercial value,
being of deltaic environment with abundant meander bars and
evolves upwards into marine conditions.

2 — Qawasim Formation (295 meters thick, U. Miocene age)

This formation is a rather irregular succession of sands,
sandstones and conglomerates interbedded with clayey layers.
The sandstones are slightly indurated, ill-sorted and with clayey
cement. The conglomerates are thick with sandy matrix. The
upper boundary of this formation is difficult to determine and
sometimes it merges into the overlying Abu Madi formation if

— 14—
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and Miocene epochs. Other fluvio-marine to marine facies are
expected with depth and these are believed to be correlatable
with the lower Miocene and the Oligocene, Moghra formation
and Data formation respectively (Barakat, 1982).

The lithologic characteristics of the penetrated rock units
in Abu Madi well No. 2, (Figure 3) are described in brief from
top to bottom as follows :

7 — Bilqas Formation (25 meters thick, Holocene age)

This formation is composed of sands and gravels with
occasional clay interbeds rich in molluscan shell fragments. The
clays contain vegetable remains and carbonaceous matter
reflecting a deltaic to lagoonal environment.

6 — Mit Ghamr Formation (935 meters thick, U. Pliocene -
Pleistocene Age)

This rock unit consists of thick layers of sands and gravels
with clay interbeds of limited thickness. The sands are quartzose
_and medium to coarsé-grained, the gravels are composed of flint
and dolomites and there are rare carbonaceous bands. The
clays are rich in peat, fossiliferous with lagoonal or estuarine
fauna and are interbedded with sand streaks. Mit Ghamr for-
mation constitutes the top basin fili (topset), being of coastal
sands and deposits from the Nile floods.

5 — Baltim-El-Wastani Formation (260 meters thick, U. Pliocene
age)

This formation is composed of alternating thick beds of
sands and shales with thin detrital limestone streaks. The
sands are quartzose with few feldspars and the clays are soft
and sandy. The upper boundary of this formation is not well
delineated, but it can be traced where sandy series persist for
several tens of meters and the littoral marine fauna disappear.

This rock unit is considered as transitional zone between
the shelf marine facies of Kafr El-Sheikh formation below, and

—13 —
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Cretaceous-lower Tertiary reflectors dip steeply northward along
an east-west hinge belt through the mid-delta. Asymmetric
folds are reported to the south of this hinge belt and extend
from North Sinaj to the Western Desert, whereas large gravity
faults are developed north of it. Accordingly, thick, variable and
unmetamorphosed Tertiary strata and bathyal Oligocene to
Pliocene facies are common particularly to the north.

The compressional folds are attributed to collision of the
northward-moving African continent with another tectonic plate.
The gravity displacements occur on curved normal faults dipping
northwards. The tilted fault blocks are 4-8 kms wide and are
well traced in the northeastern corner of the delta. Similar
blocks are reported in the Western Delta and are believed to
be of early Miocene age.

These major displacements are dated to the lower and middle
Miocene Ages. Since the blocks are truncated by the early late
Miocene (Tortonian) unconformity, the next overlying strata
are slightly affected by small faults of this trend. The gravity
forces dominated on the shelf-slope convergent sediments were
more effective during the late Miocene regional uplift and sea-
level fall. (See Figure 2).

Red Sea rifting and Gulf of Suez late Tertiary taphrogeocync-
linal features are believed to be responsible for a north-south
uplift through the central Delta (Bilgas-Abu Madi), which
deviates from the general trend of the continental margin
(Marathon 0Qil Co., 1980).

(b) Stratigraphy

There is much similarity in the stratigraphic sequence of
the Abu Madi gas field and most of the wells drilled in the nor-
thern half and offshore of the Nile Delta. It is commonly
noticed that the stratigraphic column penetrated in Abu Madi
field is essentially composed of clastics, made of clays, shales
and sandstones with few calcareous interbeds. This sequence
reflects a deltaic "to littoral and shallow marine environment.
Drilling has dated it to the Holocene, Plio-Pleistocene, Pliocene

—11 —
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The first commercial discovery was achieved in March 1967
when the International Egyptian Oil Company (IEQC) dis-
covered the Abu Madi gas field in the northern coastal part
of the Nile Delta. Later, two other gas discoveries were made
which proved to be commercially viable. One of these is the
offshore Abu Qir field found by Phillips Petroleum Company
(PPCO) in 1969 to the northeast of Alexandria in the Mediter-
ranean. The other discovery is the Abu Gharadig field dis-
covered by AMOCO in 1971 in the Western Desert, where a
natural gas pool is present below and separate from a higher
oil pool. (See Figure 1).

It is worth mentioning that these three gas fields and other
occurrences in the different petroliferous provinces were
discovered while the respective companies were exploring for oil.
Needless to say, exploration for gas is by no means different
from the process of oil exploration, Moreover, the same theories
of generation, migration, accumulation and trapping of hydro-
carbons are applicable to gas deposits and accordingly the same
exploration and interpretation techniques are used.

II. 2 — Gas Fields
11. 2-1 — Abu Madi Gas Field

The Abu Madi gas field is located in the northeastern corner
of the Nile Delta, some 8 kilometers south of the Mediterranean
coast. It covers an area of about 360 km?, being 20 kms long
and 18 kms wide. The field was discovered in 1976 and developed
in 1975. The surface area is penetrated by 12 wells, most of
which tested the payzones and delineated their extent. These
delineations helped greatly in evaluating the original gas in place
and the reserves of this field.

(a) Structural Setting
The structural setting of the northern sector of the Nile
Delta has been recently studied through seismic data. The most

prominent structural feature is the large flexure where the upper

— 10—
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Some of these impurities, especially hydrogen sulphide, have
a distinet and penetrating odour, and a few parts per million
are sufficient to give natural gas a decided odour (Landes,
1956)

Much of the methane in deep, high-temperature reservoirs
may originate from the thermal deformation of reservoired oil
to gas. Methane is the only hydrocarbon that will form signifi-
cant accumulations during diagenesis. The largest quantity
of natural gas constituents, however, is generated during the
catagenesis stage. Increasing temperatures over geologic time
result in the gradual removal of hydrogen, nitrogen, oxygen
and sulphur from the organic matter as hydrocarbons, ammonia,
carbon dioxide, water and hydrogen sulphide. The rates of
formation of natural gas constituents determine to some extent
the depth at which they are formed and their areal distribution
within the basin of sedimentation (Hunt, 1979).

Marsh gas is difficult, almost impossible, to distinguish
from natural gas. Both are predominantly methane, CH.,.
Marsh gas is caused by the decay of plant material which has
accumulated in marsh, bog, swamp or lake bottoms.

II. Gas Discoveries in Egypt
II. 1-—Historical Review

Egypt has one of the longest histories of exploration for
oil, beginning as early as 1868, yet non-associated gas and oil
shows were first given special consideration nearly a century
later in Mersa Matruh (1956), Burg El Arab (1955) and Kafr
El Sheikh (1965), exploratory wells drilled in the Western
Desert and the Nile Delta respectively. Other considerable
shows were also encountered in the Pliocene sands of the Tamuh
water well drilled to the south of Cairo, and these gases were
estimated to be 8.5 m3/day of methane (Said, 1962).

Minor inflammable gas bubbles and short-lived blow-outs
were also reported in the coastal lagoons and water drains of
the Nile Delta. These are interpreted as negligible gas pockets
related to organic decay of plant material.

— 8 —
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(C.H,), octane (CgH,;) and nonane (C,H,,) are traced. Free
hydrogen is only rarely found in natural gas; carbon monoxide
and unsaturated gases are present only in very minor amounts
in some gases. Natural gas is commonly described as a gaseous
mixture, under certain suface conditions of temperature and
pressure, some of which becomes liquid underground with higher
temperature and pressure.

Natural gas may be broadly classified as associated when
it occurs with oil, and as non-associated when it occurs alone.
The gas in the petroleum reservoir may occur as free gas, as
gas dissolved in oil, as gas dissolved in water or as liquified
gas. Petroleum gas as it comes out from the well is described
in the field as dry gas, lean gas or wet gas, according to the
amount of natural gas liquid vapours it contains. A dry gas
contains less than 0.1 gallon natural liquid vapours per 1000
cubic feet, and a wet gas 0.3 or more. Gasoline in vapour form
is present in most natural gas and is extracted and sold as natural
gas gasoline or simply natural gasoline. Residue gas is natural
gas from which the vapours of natural gas liquids have been
extracted.

The terms sweet gas and sour gas are also used in the
field to designate gases that are low or high, respectively,
in hydrogen sulphide (H,S). Commercial natural gas, as
delivered to the pipeline, usually ranges between 900 and 1200
British thermal units (B.T.U.) per cubic foot and has the follow-
ing general composition :

Methane (CH,) 72.3%
Ethane (C,Hj,) 14.4%
Carbon dioxide (CO,) 0.5%
Nitrogen (N.) 12.8%

It is commonly observed that the range of substances
present in natural gas is much narrower than in crude oil or its
products. The principal gaseous impurities are nitrogen and
carbon dioxide. The presence of any huge amount of carbon
dioxide and nitrogen in natural gas decreases its inflammability
and thus lowers its B.T.U. value (Levorsen, 1967).

—7_
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mn tons (840,000 b/d). On the cther hand, the present con-
sumption of hydrocarbons amounts to 20 million tons per year,
including some 2 million tons gas equivalent. This consump-
tion increases at a rate of about 12-159% per year. If this
rate is maintained in the coming 15 years, the country will
be in need of 50 million tons of hydrocarbons per year (1 million
barrels per day). This is in addition to the energy supplied
by the hydro- and nuclear sources. The latter will provide about
40% of the country’s needs of electric power by the end of this
century.

In order to satisfy the ever-increasing demand for hydro-
carbon products, the Egyptian General Petroleum Corporation
(EGPC) has adopted a number of measures geared towards
boosting the exploration activities to discover new oil and gas
reserves. Moreover, EGPC plans to conserve whatever reserves
are found as well as to optimize the use of different hydro-
carbon products. The gas reserves, in particular, are given
special consideration towards maximizing optimal use, and up-
dating old and newly discovered pay zones is underway.

Natural gas now accounts for some 38% of the known
hydrocarbon reserves and for about 15% of total energy con-
sumption. Production, however, represents only 9% of oil
production and this shows that gas consumption can and should
be boosted to reduce local consumption of different oil products.
Towards this target, use of more gas in industry, power stations
and domestically should be encouraged. This, in turn, will allow
for more exports of oil and oil products and will reduce liquified
petroleum gas (LPG) imports (El-Ayouti, op. cit.).

I. Natural Gas

Natural gas is the gaseous phase of petroleum and is com-
monly called petroleum gas to distinguish it from manufactured
gas. It consists of the higher paraffin hydrocarbons of which
the most abundant is methane (CH,) gas. Varying but generally
smaller amounts of heavier paraffins such as ethane (CH,),
propane (C,H;), butane (C,H,,), pentane (C,H,,) and hexane
(C:H,,) are often pregent, and in some cases even heptane
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NATURAL GAS IN EGYPT*
ITS OCCURRENCE, RESERVES, AND FUTURE PROSPECTS
By

M. G. BARAKAT

Geology Department, Faculty of Science,
Cairo University

Introduction : ’ .

The Arab Republic of Egypt is a country which covers
an area of about one million square kilometers with almost 46
million inhahitants occupying only 4% of the total surface area.
Its population increases at a rate of 2.3% per year (one million
each ten months). In addition to agriculture, the main job
of most inhabitants, the country has initiated an active industrial
development program during the last 40 years. At present,
the country is executing an ambitious 5-year plan to develop
the industrial and agricultural sectors in order to improve the
economic and social standards of individual citizens (El-Ayouti,
1982).

Hydrocarbons and hydrostations are the main sources of
energy for the power generation required to supply the develop-
ing industry, agriculture, transportation and domestic sectors.
The output of the former source amounts to 15 milliard kw/h
and that of the latter equals 10 milliard kw/h.

The production of hydrocarbons (crude oil and gas) in
1982 was about 38 million tons (760,000 b/d) with an increase
of about 10%, in addition to gas yield of about 4 mn tons (80,000
b/d) of oil equivalent increasing the total output to about 42

* Research Project on Resource Development and Policy in Egypt
Petroleum and Natural Gas — Cairo Unlversity / M.LT. Technology
Planning Program.
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