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I. SUMMARY: Pictures of Egypt's Future

It is inevitable that the foresight and plans of policy makers should
be shaped by past conditions which have formed their perceptions of reality.
Yet it is imperative that new problems and new conditions be recognized and
anticipated, if plans are to be successful in achieving development goals.
Plaﬂning models may be regarded as presenting alternative pictures of the
future and, if they are efficacious, the means of achieving the features
envisioned. Multi-sector, multi-period programming models bave been used in this
manner in the applications to be described. Standing in the present, it is
possible to discern many alternative futures depending on the outside forces
which impinge and the domestic policies pursued. The systematic working
through of many alternatives and the detailed demonstration of their
implications is the task of a planning ministry and was not attempted in the
project on which this paper is based. Three different scenarios are described
below, none of them representing a single best guess as to Egypt's economic
future. Togethner, however, they illustrate some of the major implications of
current and future development problems and policies.

Development policy has typically concentrated on investment planning.
Although this emphasis has been the subject of ‘a considerable criticism,
there are good reasons for such a focus. Capital is typically relatively
scarce and new investment is often the carrier of technological change.
Investment projects, moreover, are the means for organizing all factors into
productive units. As a result investment may receive a disproportionate
share of attention. However, in the analysis to be presented, labor and land
use patterns in agriculture, as well as investment allocations, are analyzed

for all sectors.



The first scenario, which the model is used to describe, is one for which
land and labor are not constraining in any future period. The only limiting
factors are foreign exchange and the initial capital stocks. Growth comes
via use of these for current production and capital accumulation with labor
and land supplies being completely accomodating. The purpose of this example
is the calculation of what labor and land availabilities must be if they are
not to constrain an otherwise plausible development program.

The next scenario is a projection made with reasonable limits set on
land and labor availabilities, as well as foreign exchange and capital stocks,
and under the assumption that recent patterns of foreign trade reméin unchanged.
This provides an {1lustration of growth via capital accumulation with
realistic primary factor supplies and with no major revisions in sectoral
orientations with respect to domestic and foreign souices of supply and markets.

The final example employs factor supply and foreign assistance
conditions similar to the second scenario, but allows the optimizing processes
of the model considerable freedom to choose whether to supply domestic
requirements from domestic or foreign sources and whether to produce for
domestic use o1 export.

The first scenario suggests that relatively optimistic but nonetheless
plausible growth, constrained only by the requirements qf capital accumulation
and foreign exchange, would require far larger supplies of labor and land
than justified by any reasonable expectation. It comes as no surprise to
learn that land is, and will be, scarce in Egypt. But the imminent constraint
of labor may be somewhat surprising in what has usually been thought of as a
"Jabor-surplus" country suffering from an excessively high rate of population

growth.



This first example also suggests the importance of technical change
which increases the productivity of the primary factors since it cannot be
expected that the increases in the supply of these factors will satisfy the
needs of overall growth. The land requirements are so large in this scenario
that even the most ambitious schemes for land reclamation will not meet them.
This alsc raises the question as to whether the current schemes - or
enlargements of them - would be justified at the relatively high costs typically
associated with land reclamation.

The lesson of the second scenario emphasizes that, with realistic, perhaps
even optimistic, estimates of primary factor supplies and foreign exchange
“ayfilabilities, the future looks bleak if the current foreign trade orientations
of the“;arious sectors are maintained. Land and labor availabilities are so
constraining that overall growth can do only rlightly better than maintain
the per capita average. Again, technological changes which increased the
productivity of the conétraining factors would certainly improve results,
more or less pari passu with the rate of productivity improvement.

The final example allows adjustment of the orientation of major
agricultural and industrial sectors to or away from foreign markets and also
the potential substitﬁtion of foreign for domestic supplies of the output of
these sectors. These opportunities are exploited to varying degrees. Exports
from the agricultural sectors are reduced and imports of their products
increase. The motive is to break thc land bottlenecks in these sectors and also
to release labor from lower to higher productivity uses. Exports of the
industrial sectors also increase to make-up for the lower foreign exchange
earnings of the agricultural sectors.

In the last, as in the previous scenarios, foreign exchange is not the
most constraining factor when its supply from exports and foreign capital

inflows is projected at plausible levels. This depends, of course, on the



successful completion and introduction into production in a timely manner of
new projects. That occurs quite effectively in the rarified atmosphere of
the models. It remains a continuing problem in reality.

It is to be expected that labor should become an increasingly scarce
resource in the course of Egyptian development. Increasing labor scarcity
is the result of the less rapid growth of labor than of the capital and
natural resource supplies. This must, finally, be the basis for growth in
labor incomes. While there has been a considerable amount written about
~ increases in wages having a discouraging effect on the domestic saving
needed for growth, even in these writings it is not foreseen that wages
should stagnate indefinitely. The results of the analysis presented hére
suggest that wage pressures from domestic development will begin sooner
than may generally have been anticipated.

It may be noted in passing that there already were substantial increases
in wages beginning in the mid-1970's. However, although domestic growth
contributed to those pressures, the large scale emigration of Egyptian labor
seems to have been the proximate and more important cause.

While labor scarcity has not been regarded as a characteristic feature
of the Egyptian economy, every schoolboy and girl knows that land is scarca.
What are the kinds of adjustments which will make land less constraining?
The approach to this problem, which has been taken thus far;.has been the direct
one, of increasing land supply through reclamation schemes. An indirect
approach of reducing the dependence on domestic agriculture both for export
earnings and to supply consumption and intermediate inputs is an alternative
approach and, perhaps, a less costly one.

The latter policy is also a means of releasing lower productivity

labor to higher productivity employment in the industrial sectors and thus
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helping to relieve a growing labor scarcity.

Finally, it should be emphasized that these scenarios are not the end of
the analysis necessary to come to a more definitive view on future economic
policy. Further use of the models would be useful but detailed microeconomic
studies of the various sectors now becomes even more essential,

The analysis does not take into consideration a number of important
difficulties as well as important facilitating factors. All problems of
management of the required transformations and of market penetration and
reorientations are assumed away or handled with perfect efficiency by the
optimization process. The rate of growth projected for oil exports
represents an optimistic view of the outcome of future exploration and
discovery of oil reserves. Not all experts concur in this view which is
crucial for Egypt's future. It permits the extrapolation of substantial
growth in foreign exchange earnings. If this view 1s not correct, major
adjustments would have to be made in Egyptian growth strategy. On the
other hand, no help is provided from technological changes which increase
resource productivity. Both types of omissions stress the importance of
these neglected factors.

Overall, one possible product of the above analyses may be a sense
of optimism. On reflection it is surprising that reassurances are required
that Egypt can grow and develop. The uneven and disappointing economic
performance of the 1960's and early 1970's have conditioned current
perceptions. Growth will not occur automatically even with more investment
and clever overall policies. But the fact that there is a strong growth
potential should provide encouragement for the undertaking of the more
difficult institutional reorganizations which are necessary if that potential

is to be fully realized.



II. Introduction

In the acceleration of its economic development process the Egyptiah
economy will necessarily pass through many different types of transforiations.
The patterns of intermediate and final demands, the relative resource
scarcities and technologies used, the sources of supply, the economic révards
received and even the perceived goals of development can all be expected to
change. These changes will be both causes and effects of the economic policies
which are implemented.

Analyses are required for many different aspects of the economic system
and at different levels of aggregation in order to understand the transformations
and to match the kinds and the levels of policy actions which are necessary.

It is possible by various devices to isolate some of the issues and formulate
policies, not independently of the entire development process, but without taking
into account explicitly all the interrelationships. There are, however, other
overriding issues for which the interdependent relations within the economy

are so essential that major mistakes can be made if they are ignored. It is

for the analysis of these lﬁtter issues that the construction of economy-wide
models is undertaken. This paper will present a multisector, multiperiod
optimizing model which has been formulated to assist in examining policy

issues in Egypt and descfibe some of the results obtained in applying the model.

While the model to be presented is on the existing frontiers of the
developmeht of such analytical methods, it is not beyond those boundaries.

For this reason, and also because the intention is to focus on the economic
content of the analysis rather than on the methodology, this paper will not
dwell on the structure of the models. Nonetheless, since at least a general
understanding of the approach is necessary to appreciate both the strengths

and the weaknesses of the results, the next section will describe the model



structure briefly. The following sections will concentrate on some of the
insights which have been gained from the use of the model. It is in the
nature of such models that there is almost no end to the applications to
which they can be put. Nor is there an end to the modifications which can

be made to the models to improve their ability to deal with particular issues.
Therefore, this paper will not be an exhaustive treatment of all the questions
which can usefully be investigated with this type of analytical tool.

The focus here will be long term changes in major resource scarcities and
sectoral adiustments to such changes, a set of issues whose analysis is

suited to the scale at which the model has been implemented.

Based on their relative ease of formulation and manipulation, data
collection and comprehensibility there is a presumption in favor of simple
theories and partial or sectoral analyses. That presumption gives way
when the issues to be analyzed have, as their essence, sectorally and
temporally detailed and complex interactions. Some of the most fundamental
aspects of development are of just this type. Perhaps the prime example 1s
the change over time in the probortions in which resources are aliocated
among productive sectors. This has been the focus of the classic analyses
of Fl'dman, in the context of the USSR, of Mahalanobis for India, of the
debate of the 1950's in the development literature over "balanced" vs.
"ynbalanced" growth and the continuing controversy over export promotion
vs. import substitution development strategies.

An especially important aspect of sectoral resource allocation is the
distribution and employment of the labor force. Since, in developing
countries, most of the labor force is in the agricultural sector, the rate of
expansion of output in agriculture, compared with the productivity and rate
of growth of the labor force in this sector, as well as shifts in domestic

and foreign supplies of agricultural products will determine the amount of
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labor which can be drawn off to staff the expanding. urban industrial and
service sectors. The demands for labor in the urban sectors will, in turn,
depend on urban sector output growth rates which are conditioned by their
investment rates and foreign exchange requirements and availabilitles. These,
reflexively, are contingent on the patterns of agricultural expansion and
exports and import patterns. In addition to these general development
patterns a variety of specific government policies depend on the sectoral
changes in labor demaﬂds and supplies: plans for education, labor mobility,
housing and social services, training and technological change.

Development issues are sometimes 2nalyzed in terms of static, steady-
state or asymptotic growth characteristics on the grounds that these can be
. made to reflect "long-run" conditions. When static analyses are used to
represent some indefinite future period; there is an implication either
that preparation for the future can be postponed or that the path to the
future présents no protlems. These are also the implicit presumptions when
steady-state, static or asymptotic conditions are used to represent some future
reality. It is also sometimes thought that the long term planning is
necessary only in order to prepare for decisions which will have to be made in
the future. Properly speaking, that should be called, "preparing for future
decisions." Long term planning should refer to the preparation of policies
which take into account conditiona which are expected to prevail over some
period of time stretching into the future and whiéh, thus, require present
actions in order to begin to deal with these expected future conditions.
Since all economic policy should be made with the expected future conditions
and consequences of current actions in mind, the syllogism leads to the
conclusion that all planning should be long term planning. The purpose of

long term planning is to inform present decision making.



These considerations imply that the analytical tools for making
development policy should be able to take into account future as well as

present conditions and intertemporal relations. Simplifications will always

be necessary but it is a mistake to make a virtue of the necessity.

Given the inevitable analytical simplifications and data limitations
of all economic model:, it is also desirable to repeat the warning that no
sing;e solution to a model should be regarded as providing a definitive
insight or policy directive. Fundamentally the purp&se.of policy models is
to generate alternatives and elucidate their consequences and, in this way,

to provide an informed basis for the choices which have to be made.

II Description and Evaluation of the Model Structure

The model which will be used here for insights into Egyptian economic
development is of a type which is now well-known in the planning literature
though it has not previously been employed in the same manner.l It was,
for a time, the object of intense development but it has attracted less
attention in recent years for reasons which will be discussed after a brief
literary description. A detailed presentation of the equations and the
"tableau" of the model is contained in an Appendix.

The model has the mathematical structure of linear programming so
that it optimizes a linear objective or criterion function subject to a
number of production, resource and'output—use constraints which are also
linear. Certain types of non-linearities can be accommodated within the
model's structure by linear approximations but this potential, which has been

explored elsewhere, has not yet been embodied in the applications of this

model.
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The economy is divided into twelve producing sectors:

(1) Staple food

(2) Non-staple food

(3) Cotton

(4) Other agriculture

(5) Food processing industries
(6) Textile industries

(7) Other industries

(8) Construction

(9) Crude oil and products.
(10) Transportation and communication
(11) Housing

(12) Other services

The objective function is the discounted sum of aggregate consumption
over six future periods. This simple specification of a welfare aggregate
function should not be interpreted as a lack of awareness or interest in
other economic and non-economic goals of development but rather an aspect of
tactics designed to make the results obtained most readily compre.ensible.

As will be noted, other development objectives will be imposed via constraints
and can be used as criteria to assess the alternative paths which emerge in
the model's solutions. For example, partly to reflect the real desire in
developing countries for continuing growth and, partly, to davoid some of the
worst features of the extremc conditions associated with solutions of linear -
programming models, aggregate consumption is required to grow over time at

gsome specified minimum rate.

Production in each sector requires intermediate inputs as well as
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capital and labor. The agricultural sectors require land inputs as well., All
Intermediate inputs are determined through an input-output coefficients
matrix. Primary inputs are also required in fixed proportions to output

in each sector with the proportions differing across sectors and by

type of input. Thus no direct substitution possibilities in production are
embodied in the model.

The final demands include investment, government and private consumption
and exports. The government consumption and export components are specified
exogenously for each sector and each period except that, in some versions to
be presented, exports are determined endogenously. The deliveriés by each
sector for consumption purposes in each period are related by a linear
function to the period's aggregate consumption, determined as part of the
objective function. The deliveries for investment purposes are also determined
endogenously as part of the optimization process in order to provide the
capital necessary to'produce the desired output. Inventory investmeht is
related to fixed investment by fixed coefficients. Imports in the model
are of two types: ''competitive" and "noncompetitive'. The latter are
related in different, fixed proportions to output in each sector and the
former are determined endogenously up to some maximum limits for each sector.
Total imports are constrained to be no more than total exports plus some
stipulated foreign capital inflows.

Fixed capital accumulates in each sector through investment and

depreciates "radiocactively" in fixed proportions. The inputs required

from the capital forming sectors to create capital in each sector are
specified by a capital coefficients matrix. The supplies of land and labor
are both exogenous to the model solution but, for each, a growth in effective

availabilities over time is stipulated. This growth may be interpreted to
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include factor augmentation through growth in productivity as the result of
technological change occurring over time.

A fundamental constraint requires that the total uses in each period
of a particular sectors output, as an intermediate input or to satisfy final
demands, must be less than or equal to total availabilities, as determined by
domestic output and competitive imports.

Much of the data which are embodied in the model has been estimated
from empirical information which is available for Egypt. However, some of
the data are no more than informed guesses based on a general appreciation of
conditions in Egypt and estimates or guesses which have been made from
analogous data in other countries. Yet it would be mistaken to apologize
too much for the quality of the data utilized. Whatever relevant data are
available in Egypt have been used and special studies have been undertaken
which have improved the quality of existing information and generated new
data not previously available.

As 1is characteristic of such sectorally and temporally detailed ﬁodels,
.they seem to require much more information than simpler, more aggregated
and static approaches to planning. Yet in facﬁ, there is no magic in.
aggregation which permits an escape from requirements for detailed information.
Aggregation is justified only by the implicit assumption that the sectoral
coﬁposition of the aggregate remains unchanged as a result of the economic
"processes examined. That, in turn, requires that the production and demand
conditions are the same for all sectors and change in ways which maintain
the sectoral proportions or that the differences are small or, if large,
that they are exactly offsetting. These assumptions are not only generally
unwarranted but precisely the opposite of what is both intended and expected
in the course of development.

It has often been tempting vo describe the solutions to the model as a
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social welfare optimum. That characterization gives too much credibility

to both the model and the data. It is more useful and more accurate to
consider each solution as the result of detailed calculations of the
implications of particular types of growth. These are calculations which often
can not be made with the same degree of success or in similar detail by a
mathematical, non-optimizing structure. Although there 1s a choice of
alternative mathematical optimization techniques, the only rival approach

is a variation of a dynamic Leontieff model which is "almost consistent."2

In principle, that might approach, through successive interations, what the
optimizing model can produce in a single solution. Comparison of

computational costs is difficult, for neither type of model is intended to be
used to generate a single solution but rather to explore the space of

feasible resource allocations and demonstrate the implications of alternatives.
Other approaches which attempt to make the same type of disaggregated but
interdependent calculations have unavoidable mathematical characteristics
which produce economically unacceptable results. In effect, they generate
negative inputs or outputs and or require adjustments in resources which

are not plausible. Even the "almost consistent" models use particular

sectors or sources of inputs as residual adjustment with no control over

their plausibility.

Considered as a computational device to avoid such mathematical
probléms, the optimizing model is simply a way of mapping the implications of
alternative policies and data specifications. It does this at the cost of
the limitation to lin~ar relationships. Non-linear optimization is feasible
but not now as convenient computationally. Yet the avoidance through linear

optimization procedures of one set of undesirable mathematical outcomes
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generates other undesirable features. The linearity of the model implies
that every solution is un'"extreme point." That is because, if it is
optimal to move a little bit along a linear relationship, it will be optimal
to move to the permissible limit, since the linearity means that the
trade-offs of benefits and costs all remain constant up to the limit or
"corner." By comparison, when there are essential non-linearities it is
possible, even likely, that an optimum will be attained somewhere along'
some curved hypersurface, rather than at a corner.

In some dimensions, that is,with respect to éome economic variables, the
corner positions will be economically plausible, but in other dimensions thst
will not be the case. To avoid such undersirable and unrealistic results,
solutions of linear models must be constrained to consist only of the set of
plausible or desirable corners. This type of constraint may be regarded as
reflecting the same kind of preferences as are embodied in the objective function.
Yet, preferences embodied in a constraint have an absolute character
that is not ordinarily a feature of the preferences included in an objective
function where they can be substituted to a greater or less degree for other
goals. As a consequence, preferences stated as constraints may lead to
undesirable results. For example, as noted above, in order to avoid the extreme
concentrations oﬁ consumption in a few periods, which might result from
unconstrained linear optimization, a constraint is impqsed that consumption
grow at some minimum rates through the plan period. Suppose, however,‘that
some particular type of resourceé whose availability is exogenously specified,
say land, will become relatively scarce in future periods. Then it will be
difficult in those periods to maintain growth rates achieved in earlier periods.
Faced with this outcome, the constrained.optimization process may opt to
keep consumption at relatively low levels all during a plan period in order

to meet a forced growth rate requirement.
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Such attributes of linear optimization models are often considered
‘to be rather annoying limitations of the mathematical structure. However, they
also force the user to consider the full implications of a future constraint
on growth, such as limited land availabilities. The more conventional
approach, which is embodied in the "almost consistent" models mentioned
above, is simply to extrapolate growth and to calculate the implied factor
requirements in each period, admitting finally in some future period that
factor availabilitiesvwill not support the projected output levels. This
approach, however, neifher recognizes the possibility of - nér makes - the
adjustments that could be e#pected to take place in advance of the time in
which in the growth is stopped by inadequacy of a factor. While not fully
satisfactory in dealing with sﬁch problems, the optimizing model will not
permit them to be overlooked.

The mathematical optimization process should be viewed primarily as a
device for avoiding otherwise implausible and.undesirable mathematical and
economic results, rather than as generating a '"true" social welfare optimum.
Nonetheleés, the solution does have some important "optimal" propérties which
should be considefed sefiously in evaluating the results. In some ways these
optimal properties wmay be misleading with respect to what can realistically
be expected from an economy. In order to achleve an optimum, some inputs
may undergo drastic shifts from one sector to another. All the allocations
are made with pracisely the correct timing and in just the right amounts and
with the perfect certainty that comes from surveillance over the entire
planning period. In fact, of course, not only is perfect foresight lacking
but there are political, technical and administrative difficulties which
prevent the frictionless movement of resources and goods, especially when there
are substantlal changes in the patterns of flows. I[f the characteristicsvor

at least the effects of the frictions were known, they could be modelled and



-16~-

and added tc the structure of the model. Unfortunately that is not the ‘case.
Yet, this important type of knowledge is no more lacking for these linear
optimization models as for other approaches to planning. It might be argued
with some merit that simple extrapolation of existing patterns would take
the effects of frictions into account, at least as they existed in the past.
Yet the disadvantage of extrapolation is that, in the course of accelerated
development, it is particularly expected that past patterns will change.

With respect to the criticism of perfect foresight, which is implied in
the model, that reflects an inadequate understanding both of the proper use
of the model =ni, more essentially, of the manner in which policy should be
made. It should never be expected that the time path generated by any policy
making process will be followed fatthfully to its ultimate end. For each
period, policies should be made which reflect, as well as possible, the
assessment of current and future conditions. Then, at the next opportunity
to make policy, for example at the preparation of the next current and
investment expenditures budget, there should be a new assesement of both
current and future conditions and a new multiperiod policy formulated. Of course,
in each formulation of policy the constraints and conditions generated by the
actions of the previous period, e.g. the new investment projects which have
been undertaken, must be taken into account.

Considered in this manner, the use of intertemporal models require no
more foresigh; than any other approach to policy making. They do require more
explicit statement of expectations as to the future. However they are
quite "realistic" in the sense that those assessments which are made about
the future are always taken into account.

While the optimizing feature of the models should not, as noted, be
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taken too literally, its necessary presence does emphasize an essential feature
of policy modeling. That is the recognition of the inevitable necessity of
making policy choices, in this model among alternative patterns of resource
allocations and uses within each period and over time. These also imply

choices with respect to the time pattern of consumption and investment.

Evaluation of the usefulness of multiperiod, linear programming models

There are at least two major works of evaluation of multiperiod, linear
programming models both of which have a somewhat skeptical note. Skepticism
about every type of policy-making framework is always warranted because all,
including the most "practical" and "pragmatic", involve abstraction from
reality. The danger exists, and seems always to a pressing one, that the
particular set of abstractions are critical for the resqlts obtained and
policies recommended. The special skepticism about models such as those used
here may be a reaction to what the models seem to claim, and what, in the past
at least, was claimed for them. To find a "social optimum' extending over a
planning horizon, which seems to be what the model claims for itself, must be
the ultimate goal of all policy-makers. I[n the face of this apparent contention,
skepticism would surely be warranted. The models are vulnerable at many
points, for example: the simple welfare functions, the thorough-going
linearity, the assumed exogeneity of many endogenous relations, the lack of
price responsiveness and the lack of an integrated monetary sector. How can
comprehensiveness and optimality be claimed for an analytical approach wi;h
such limitations. The more limited contention offered above, that the
analytical structure is only a more convenient and appropriate mathematical
structure, has seldom beer made and, therefore, seldom appreciated. If the
multiperiod, optimizing analytical structure is understood in this
way, the manner in which the models should be evaluated and used becomes

familiar. They are simply mechanisms
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which can be employed to expiore alternatives. They have the benefits of
achieving full consistency among all the elements they embody and costs
of simplications and omissions whiéh are analogous to, but different in
degree and kind, from those of other models.

Perhaps another source of skepticism and neglect of such models has
been their lack of practical use. They have been developed for a number of
countries in conjunction with responsible policy making and yet have not
become established institutionally and have not contributed regularly to
policy formulation. That may reflect a fundamental weakness or difficulty
in using these models. Iu fact, with only a few exceptions, the same can be
said about all relatively sophisticated economic policy models for developing
countries. There are very few analytical frameworks which are used in a
regular and continuous manner in any country and there are special explanations
for those which are used.

Some of the methods of cost-benefit analysis for project analysis constitute
an important exception to the last generalization. This reflects the
recognition in developing countries of a real need which the analysis satisfies.
Perhaps, an even better explanation is that the use of this analysis reflects
the demands of national and international assistance agencies. That the
results can be heglected, even when readily available and, sometimes, even
when applied, is suggested by the many "horror stories" which circulate of
unwise and socially unprofitable undertakings.

Other anélytical approaches to economic policy used widely in or for
developing countries are the macroeconomic models of the IMF and the IBRD.
Neither are regarded by their progenitors nor their subjects as means of
making long-term development policy but rather as instruments for diagnosis

of short term problems and, perhaps, guides to prescriptions for their remedy.
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For guidance with.respect to policies related to sectoral development
it seems fair to say that current usage relies on sectoral studies. These
are microeconomic studies though, perhaps, with some attempt at integration
into a overall framework. The attempt cannot be very ambitious because it
would then become a general equilibrium approach.

Explicit general equilibrium models have been devéloped and become
popular among development model builders in recent years. They are useful
in analyses of a variety of policy problems but they cannot easily be made
dynamic and given a substantial degree of sectoral and factor detail. It is,
moreover, an open question as to whether fewer crimes are committed in
preparing the data for these models than for the multi-period, multi-sector
optimizing models.

The general equilibrium models embody a number of explicit policy tools,
particularly tax and subsidy rates, as well as exogenous specification of
sectorally detailed government expeuditures and investments. This is one of
the attractive features of these models. By comparison, the question has
been raised as to what policy tools are embodied in the multi-period,
malti-sector optimizing models. The models are typically,but not necessarily,
too aggregate to be helpful in decision-making about particular projects.
And, it may be asked, what government or private body makes decisions about
the sectoral allocation of investment, an issue on which the latter models
do throw light. Investment decisions, it may be argued, are mad: on
particular projects, not on sectors.

Yet critical types of resource allocation decisions are made for
sectors. In those countries in which government plays a major investment
role, the investment budget is allocated among sectoral ministrles and
authorities with the next step being its commitment to particular projects.

In some cases the sectoral budget requests are the sum of project requiremeits,
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but there are few who would be so sanguine as to argue that such requests
always reflect consistent ranking of projects in all ministries by some
consistent and efficacious benefit-cost analysis. Thus, there is no
nroject-based method of insuring overall consistency of the projects among
themselves and with national development objectives. It is this consistency
which the models used here provide.

The sectoral allocation of investment is still one of the great and
central issues of development policy. Retreat from multisector, multiperiod
models leaves a veid which has been filled by attempted generalization of
case studies. However, while formal multi-sector, multi-period models can
improve in some important ways on a static and partial equilibrium approach,
it must be emphasized that they are not the end of eccnomic policy-making,

but only a good beginning.

III Resource Requirements and Allocations for Egyptian Development

The particular application of the model on which this section will

focus is one of the grand issues of development: what should be the
allocation of resources among the various sectors, taking into account import
requirements and export potentials, resource requirements and resource
availabilities. It might be objected that this is not a question of
practical policy like whether or not a subway or a textile plant should be
built or larger or smaller consumer subsidies provided. But this is a
fundamental problem which has preoccupied several generations of development
economists and whose answers, in turn, have become the basis for resolving
the questions which require practical decisions.

There is no single "correct" strategy to deal with the issues of
sectoral resource allccation and trade policy. The decisions made reflect
social preferences as well as technical, economic and behavioral ccnstraints;

And, of course, one of the prior set of questions is the precise nature of
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these constraints. It often turns out that the latter questions are the

source of many disagreements. One of the virtues -or weaknesses, depending
on the point of view- of the models is that they require an explicit state-
ment of the constraints. However, the implications of the various
specifications are likely to have more meaning if they are described in

the course of presenting the solution results. Then the reader can participate
in the discovery of the reasons for the particular results, perhaps finding

some that the authors have not, themselves, discovered.

1. Scenario A: No supply constraints or primary factors

The first solution to be presented is one in which the only "resource"
constraints are capital stock and foreign exchange. It is assumed that there
are fixed ratios between capital inputs and outputs which are different
in each sector. Of course it takes time (three years) and the outputs of
the various capital forming sectors to create capital, with the composition
of the latter also varying among sectors. Imports are required for the
outputs of all sectors except Housing and Construction, again in proportions
which vary among sectors, and can also, up to some limits, substitute for
domestic output in all except these two sectors.

It is reasonable to begin with only capital and foreign exchange
constraints as they have often been considered the most pressing limitations
on development in Egypt where labor abundance and even redundance has been
a widely accepted characterization. Arable land, though dramatically limited
to the immediate Nile basin, produces outputs for which there are good
foreign substitutes in any case. As will be seen, the labor and land

supplies which have to be available so that these two factors do not become
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constraining will also be calculated.

Table 1 presents the national income accounts which are generated in
the solution. The results embodied in these accounts are somewhat "optimistic"
judging by past accomplishments but are close to some plan targets and are
not wholly Implausible. They do show some of the unllkely features of
linear programming models which do not have diminishing reﬁurns or absorptive
capacity constraints built into them. These results are manifest in the
tendency to concentrate the largest increases in consumption toward the
end of the planning period. The "boundary effects” of the terminal conditions
are also apparent in the slowing of the general gr~sth in the last period.

The terminal conditions are never fully successful in accomplishing the task
of insertingiwithout distortion,the inlefinate future into a truncated
planning period.

In describing the results and their implications comparisons will be
made within the plan period since the first period also tends to reflect the
special problems of transition from past endowments to future investment .

. patterns. However, as will be seen, the transition problems were reduced

in this case by adjusting initial capital stocks and capital productivities
so that unused capacities were 10 percent or less in every sector.3 The
average gross_national product in the first three year period in the solution;
at MLE 6548 compares with a GNP of MLE 6647 in 1976, the immediate preplan
year which provided the data base for the model, indicating a reasonable
correspondencg of the model solutions with reality.

The annual average growth rate of GNP generated in the model solution
over the plan period, starting from the first period is 7.6 percent; from the
first to the next to the last period it is 9.1 percent. As noted these

. rates are not too different from those projected in recent Egyptiaﬁ plans.

The growth rates of consumption over the same periods are 8.9 percent and
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Table 1

NATIONAL INCOME ACCOUNTS

No supply constraints on primary factors

j_ﬁggloo : 1 2 3 4 6 ]
?-EEETORS i !
i"FRIVRTE‘CDNSUMrTTUN } 126B81.7695 13656.8705 18553.2481 30512.5754 425€9.741S 4586675385_?
E_;Eygyroézss CHANGE g 466.8527 735.3¢62 1100.6605 1025.5998 717.6688 428.4260 E
E FIXED INVESTMENT E 3717.1958 7239.2267 11580.6411 10972.7532 7502.2874 5530.2839 g
i"TOTAf_INVE§TMENTS i 41840485 7366.6229 13681.3016 11598.3530 8219.9562 59%5?75@@“?
5 GOVERNMENT EXPENDITURES i 5208.0000 6202.8113 7387.5481 8798.5697 10479.0963 12480.6035 E
? EXPORTS § 3147.0000 3539.9470 3981.7314 4478.6504 5037.5848 5666.2740 ;
f‘TMPbRTS § 5298.7879 6425.8108 7946.8431 9172.3576 10304.6223 11608.1405—?
E GNP Agj 12645.0404 239430.4413 34631.8117 46576.3496 55979.5420 59265.34954i
g AGGREGATE CONSUMPTION/GNP é 0.9107 9.7963 0.7490 0.8440 0.9480 0.9854 g
F—— -~ :' - - ;
5 iINVESTMENT/GNP E 0.2130 0.3194 0.3662 0.2576 E
: i !

0.14638

0.1006
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10.6 percent respectively, which are rather higher than projected. As can
be seen in Table 1, the domestic savings rates are also relatively high by
historical standards. That is why the proportionate contribution of the
foreign savings though large in absolute terms is less during the plan
than the pre-plan period.

It may be asked how the model solutions can generate both higher
domestic savings rates and higher consumption growth rates than have
heretofore been achieved. The answer is in the efficiercy in allocating
and using resources which is part of the model solution.

The character of the growth patterns embodied in this solution is
perhaps, shown most clearly in the investment allocations and capital
stock utilization it projects. The fqrmer are shown in‘Table 2 in which
the fixed investment in each sector in each period is listed. It will be
observed that there is no investment in some sectors in some peridds. This
reflects several aspects of the model solution. First, the linearity of
all the relations means that, if one type of allocation dominates anothér
at any point, it will dominate up to a discontinuity)when some other
allocation becomes more desirable. Second, the optimizing process is a
"fine tuning" procedure which will pick out the extreme position and switch
to it without hesitation as there are no adjustment costs. Finally, the
allocations in the first and last periods also reflect adjustments to initial
and terminal conditions which, for different reasons, are not fully
consistent with the allocation patterns desired during the plan period. For
these reasons the total investment in each sector and the sectoral proportions
in which investment is allocated among the sectors over the entire plan period
are presented as more enlighténing than the percentages for any single period.
These are presented in column (7).

All of agriculture receives about 25 percent of fixed investment.



Scenario A:

Table 2

Investment by Destination

No supply constraints on primary factors

574.1711

Total

Period 1 2 3 4 5 6 Amount Percent
Receiving Sectors

Staple Food 232.7982 239.0339 433.9604  390.5618 267.0202 508.8274  2072.2469 4.6
.Non—Staple Food 207.2316 874.9643  1692.7612 1619.6901 735.8790 1621.7299 6752.2561 14.9
Cotton 37.5623 115.3109 155.2365 166.2666 94.6344 208.9015 777.9122 1.7
Other Agriculture 56.4590 345.3362 577.7214 546.?385 264.0437 516.7148  2307.0136 5.1
Food Processing & Industry 23.2846 369.3761 740.9930 666.9460 856.4989 0.0 1523.4443 - 3.3
Textile Industfy 71.5842 0.0 473.8812 539.0885 1667.2393 0.0 2751.7572 6.1
Other Industries 1728.6412 1847.1996  2422.2828 2287.6090 0.0 0.0 8285.7326 18.3
Construction 379.5550 495.0168 0.0 0.0 0.0 0.0 874.5718 1.9
Crude 0il & Producfs 375.2358 623.0707 840.9014 620.4322 899.1437 0.0 3358.7838 7.4
Transports & Commuhication 143.5725 522.3347 1094.5757 1128.9915 1439.3301 11.0077  4339.8122 5.6
Housing 53.4715 965.9520 2334.0952 2429.9341 704.3269 1677.1292 8164.9089 18.0
Other Services 407.8000 832.6313 814.2324  576.4951 985.9734  4191.3033 9.2
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Abou; 25 percent goes to industrial investment excluding petroleum and
products. The largest of the remaining proportions is the 17.5 percent of
total fixed investment directed to housing.

The levels and ulilizations of the capital stock are shown in Table 3.
The "slack" is the amount of capital stock which is not utilized. It will be
noticed immediately that, in the first period, it is only in the construction
sector that the capital stock is fully utilized. This provides important
insights with respect to the requirements of economic growth as well as
resulting in part from several features of the model. The linearity of the
relationships in the model and lack of substitution possibilities both in
consumption and production mean that, if the capital stocks endowed by the
past to the first plan period, do not exactly match demands, there will be
some 1.uaderutilization of the endowments. The insight into the economy
comes appreciating that the patterns of capacities desired for the growth
projected in the model solution are different from those which existed
at the beginning of the plan period. This should not come as a surprise.
Development implies changes in the relative importance of the varilous
sectors. -This change is shown in a rather discontinuous manner in th¢ solution
due to the structure of the model.

It should be noticed, however, that nearly all of the excess capacities
are less than ten percent and, in some sectors, such as Other Industry, and
Crude 0il and Products, they are virtually negligible. Further, after the first
period the capital stock in each sector is nearly always fully utilized, except
in the final period, reflecting again the particular burden, or mis-match,
of the terminal conditions. Essentially, in the first period, the solution
tries its best to break a construction capacity bottleneck in order to proceed
with investment at a rapid rate. That is a plausible result which finds

a chord of response in actuality. Construction has been a bottleneck



Table 3

Scenario A: No supply constraints on primary factors

FACTOR AVAILABILITIES & USAGE

CAPITAL STOCK

i PERIGCD i 1 2 3 . ) 5 6 ]
! TYPE T : STOCK SLACK _ STOCK _SLACK _ STQCK SLACK STOCK SLACK _ STOCK SLACK _STOCK SLACK |}
! SECTORS ) ) : i
3 srgits FOOD E 720. q9. 938. 0. 1154, 0. 1559. 0. 1910. 0. 2130. 0. |
§ NON-STAPLE FOOD § 2113. 100.  2271. - ©. 3089. 0. _ 4705. 0. 6207. Q. 6788. 0. %
i COTTON % 374. 20.  402. 0.  s07. 0.  650. 0.  800. 0. 87a. 0. %
?—ETHER AGRICULTURE § 765. 85. 803. 0. 1128. 0. 1678. 0. 21s2. 0. 2392. 3. ?
§ FOOD PRGCESSING & INDUSTRY i 913. 92. 914. 0. 1260, c._ 1970. 0. 2587 0. 3379. 613”‘%
é TEXTILE INDUSTRY § 797. 36. 848. 0. 827. 10.  1280. 0. 1787. 0. 3410. 1549. i
§ OTHER INDUSTRIES ? 5554, 80.  7144. 0. esiz. 0. 11014. 9. 13027. 0. 12701. 3164, ?
§ CONSTRUCT ICN § 309. 0. 690. 0. 11868, 0. 1139. 0. _1110. agg. 1083, 196.4%
§ CRUDE OIL & PRCDUCTS é 1516. 33. 18s4. 0. 2a30. 0. 3211. 0. 3751, 0. 4556. B2€. i
§ TRANSPORTS & COMMUNICATION i 1275, a3.  1a87. 0. 1874. 0. 2922. 0. 3978. 0. 5316. 955, §
§ HOUSING § 1731. 140. _ 1744. 0. 2667, 0. __4934. 0, 7241. 0. 7764, o.;é
§ OTHER SERVICES i 1718- 12a.  2083. 0. 2864. 0. 3606. 0. 4093. 0. 4sea4. 0. é
: ' !




sector in the second half of the decades of the 1970'3.4 Yet this insight
was not imposed on the model but discovered by it and, in the solution,
resources are mobilized to break the bottleneck.

Shadow prices on the various constraints are shown in Tables 4 and 5.
They indicate the contribution to the objactive function of a one unit
relazation of each constraint. The capital constraint limits output to
the capacity of the capital stock. The import constraint limits the amount
of "competitive" imports allowed to each sector. The consumption growth
constraint forces a minimum growth rate and the foreign exchange constraint
limits imports to the total foreign exchange available.

Capital stocks are the binding constraint on growth for most of the
plan period, as indicated by the higher shadow prices on thege stocks than
on any other constraint, Moreover, the domestic capital stocks necessary
to produce and create more capital are the most binding constraint for most
of the plan period as indicated by the fact that their shadow prices are
higher than the shadow price on foreign exchange until the last several
periods.

It is instructive to turn next to the'requirements for labor and land
which are implied in this solution., Table 6 shows the sectoral and total
labor employment in each period and Table 7 presents the totél'land reduirements
and the distribution of land in producing the crops of the various agricultural
gsectors. In the first period the required labor would leave a 5.7 percent
unemployment rate in a 1ébor force of 10 million workers. After the first
period the labor requirements grow at the rate of 8 percent to the last
period and at the rate of 9.2 percent to the next to the last period. These
are quite high rates and must generate skepticism that the GNP growth races,
with which thev are consistent can be achieved.

All the calculations are made with constant labor productivities.



Table 4

Scenario A: No supply constraints on primary factors
SHADOW RENTALS ON CAPITAL CONSTRAINTS

"7 PERTOD : 1 2 4 !
| secrors : :
; STAPLE FOOD 3 . 3.68233- .82567- .39903- .14181- .bozzo;
% NON=STAPLE FOOD i : 3.68360- .82646- 39831- .14200- .b0275?
j COTTON § . 3.74085- .78361- .38875- .13720~ .boszgi
é OTHER AGRICULTURE é . 3.76658- .7672a- .38493- .13401- .bo7a7§
f’?ooo PROCESSING & INDUSTRY § 3 1.64086- .72934- 35326~ 17406~ A 4?
j TEXTILE INDUSTRY § . 2.41061- . .32563= 16360 . §
i OTHER INDUSTRIES i . 1.53323- .75825- .38367- .29480~- - . g
§ CONSTRUCT 10N 5 37.81311- 1.54994- 2.21672- 07743~ : : ‘?
; CRUDE OIL & PRODUCTS i . .79411- .68200~ .36825~ .19678= . §
é TRANSPORTS & COMMUNICATION i . 3.15873- .57767~ .34617- .12542~ . %
§ HOUSING § : 6.25222- .a3781- .37479- .07778- .bssszg
i OTHER SERVICES g . 4.05603- .53693- .35413- .b194_;
: ! .
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Table 5

Scenario A: No supply conatraints wr prinary fuctors

thadow Price on lspcrt Constralnis

~TPERIOD

", 1 2 ‘3—‘ - —.' -1-2_- VLAY 5 .—5 ‘—
! SECTORS ' T S :
—— s ..-...-~ = — - !
5 STAPLE FQOQD E 0.00169 - 2.46125% 0.£2742 ¢.o 0.0 c.0 H
' H 9
TT'NUN;STAPLE FOOD { U.00539 2 4o0%2 3.02725 *” . T.0 TUYD ;
' i . '
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H H T
5 OTHER AGRICULTURE E 0.00038 1.898391 0.0 0.8 0.0 0.0 5
l_ 1 i
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i TEXTILE INDUSTRY ! 0.02931 i.59873 0.0 0.5 0.0 0.0 i
i H - H
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¥ H 1
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H ! 1 . '
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! SM. PRICE 7 H
: .
: . : o : _ 1.22939- 2.02163- . . - . .08977
SHADOW PRICE OF FOREIGN EXCHANGE CONSTRAINTS
< PERTOD ¥ 1 T < JE—— % 5 EEET— T

! SH. PRICE

s




Scenario A:

Table 6

No supply comnstraints on primary factors

___FACYOR AVAILABILITIES & USAGE

CABUGR AVATCABILITIES
& UNEMPLOYMENT

<+ PERIOD i T 2 "
4 SECTOGRS = 5 ;
i STAPLE FOD 5 0.700a - 0.9739 1.2270 1.6578 2.0317 2.26%9
i.ﬂu =3TASLUE FOOD % T-927% 7. T644 30063 4 5783 5.0400 STGUSU—%
I COTTON é 0.4556 0.5179 0.6661 0.8533 1.0504 1.1484 g
? OTHER AGRICULTURE i 1.0235 1.2092 1.6990 2.5266 3.28€8 2.6023 g
'%‘FUSJ‘?R:CESSING‘& TNOUSTRY i 0TSZE3 G.6076 0.8380 173098 17206 t.8395'?
§ TEXTILE INDUSTRY g 0.3953 6.4311 0.6369 0.9985 1.3941 1.4515 i
é OTHER INDUSTRIES § 0.1611 0.2085 0.2817 0.3521 0.4164 0.3049 §
T CONSTRUCTION™ . 0TaTTT 69341 T.5806 5277 0.9769 T 1993‘%
img§gg;_g;g & PRODUCTS E 0.0161 0.0201 0.0264 0.0348 0.0407 0.0404 i
§ TRANSFORTS & COMMUNICATION g 0.3468 0.5029 0.6798 1.0598 1.4428 1.5823 E
f*mmms:xs*‘ i U-TE0T 5T{755 02683 074954 R PTL) oo781Y §
! OTHER SERVICES | 3.2069 4.1910 5.7615 7.2557 8.2342 9.1835‘i
T ; ; — .
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Scenario A:

Table 7

No supply constraints on primary factors

Land Usage
LAND
_i_PERIOD : R 2 3 . &4 s 8 ... :
! SECTORS ! '
T STAPLEFOUD r 5.0158 7.008% §.76862 11.8713 14.5488 16.2185 |
] H [}
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' H " T
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So the projected requirements may be satisfied by both labor force growth

and growth in labor productivity. A reasonable projection for annual labor
force growth is, say 2.2 percent per year. The rest of the effective labor
growth must be based on productivity improvements, if overall growth is not
to become labor constrained. It should be noted that even if there is
substantial overall unemployment or underutilization of labor, the absorption
of this labor into fully productive enterprise only slightly postpones

the date at which labor becomes constraining.

The implications of these results is that the conventional image of
Egypt as "drowning in its popﬁlation" will soon change if reasonably high
growth can be achieved. When full employment is achieved, annual productivity
increases of 5.8 percent to 7.0 percent will be required if high overall growth
is to be maintained. This raises the question as to whether and how that could
be feasible.

It may seem that there is nothing in the reasoning which would have
required a sophisticated model. It is simple arithmetic that, if overall
growth is to be at rates of 8 or 9 percent, with a labor force growth rate
of only 2.2 percent, labor productivity must increase. Similar arithmetic
applies for all developing countries. Only the strategies of relaxing the
constraint differ. Yet the sectoral detail provided in the model improves on
the aggregate calculations because it fakes into account the differences in
sectoral growth rates over time and the differences in sectoral requirements
for labor. One striking result is that, by the end of the plan period in this
solution, the proportion of the employed labor force in agriculture will
have grown slightly, from 43.5 percent to 45,5 percent. It should be recalled
that no provision was made in the model for technical change in agriculture,
which would increase labor productivity. or for changes in the patterns of

exports or domestic consumption which might reduce demands for domestic
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agricultural production. The simple extrapolation of those demands and more
particularly the increase in domestic consumption of agriculture products induced
by the rapid increase in income generates the increase in labor requirements in
agriculture. By comparison, the industrial labor force grows hardly at all,
as a proportion of the total labor force, in this solution, staying close to
12 percent. Thus, the solution represents growth without transformation of
the economy, a pattern which was not imposed but which emerges from thé
analytic processes inherent in the solution.

The amount of land required in the golution increases by 225 percent
from the first to the last period. The average annual rate of growth of
land requirements implicit in Table 7, from the first period to the last,
is 8.2 percent; from the first to the fifth period it is 9.5 percent. As
in the case of labor, these growth rates could be satisfied eithexr by increases
in land productivities in the various sectors or by land rgclamation. There,
are in fact, plans for increases cropped area through the reclamacion ana
irrigation of desert lands. Against that has to be set the losses of land to
cultivation because of water-logging. The latter can als» be offset by drainage
and reclamation. Projects for the creation of new farming lands and for
drainage of existing land are well underway in spite of their relatively
high cost. Nonetheless, it would be difficult to believe that even the most
ambitious of these plans will generate as much, or more, than, say, a 25
percent increase in cropped area over the projected period, which would be
a 1.5 percent average annual increase. Thus a 7 to 8 percent average
annual increase in land productivity would be necessary to satisfy the land
requirements which are generated by the model solution. It appears again
but, perhaps, less surprisingly for this factor, that limits to the availability
of a primary resource will be a constraining influence on Egyptian growth

unless explicit and efficacious steps are taken to avoid this bottleneck.



Table 8
Scenario A: No supply constraints on primary factors

Gross Output By Sector. (Mill LE)

17147.33593

21594.29628

ngﬁTba H i 2 3 4 5 [ H
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Table 9

Scenaric A: No supply constraints on érimary factors

INITIAL OUTPUT LEVELS/SECTORAL GRQWTH RATES

OTHER SERVICES

{ PERIOD ! 1 2 3 .4 S 6 H
i SECTORS ! H
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urrealistic indicating a kind of "fine tuning" that would in practice
be difficult to achieve.

Nearly all the growth characteristics are interrelated in a model
solution just as they are in a real economy. Since, in this solution, it
is assumed that all the labor and land are available to the econony that
is demanded, these primary factors never constrain growth and other limitations
come into play. Foreign exchange availabilities become constraining only |
after domestic capital capacity bottlenecks are broken. In another parlance,
the domestic savings gap is binding in the first part of the plan period and
then the foreign exchange gap becomes binding. This aspect of the results
also reflects the exogenously set targets and other conditions. The exports
of all exporting sectors are required to grow at 4 percent per year.

Foreign capital inflows grow at 10 percent per year until the third, three

year period when the growth rate falls to 6 and then, later, to 4 percent

per annum. If the export growth rate had been alloved to he somewhat lower,
expecially in the sectors in which the capital constraint was most restrictive,
that would have freed resources for domestic capital formation and improved

overall performance. This strategy would have worked up to the point at which
the foreign exchange constraint became more restrictive. The composition

of exports, specified exogenously, is shown in Table 11, and the composition
of imports, determined endogenously, is presented in Table 12.

The purpose of working through this scenario has been to determine a
growth pattern under conditions such that the availability of primary
resources would not be a binding constraint. The amounts of such resources
which would be required under such circumstances has been calculated and

other features of the scenario presented. The primary resources necessary
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It is interesting to note that, in spite of some potential for
substitution of foreign for domestic production in each of the agricultural
sectors, the relative proportions of land use among the various sectors
changes only slightly. The appearance of stability in agricultural
patterns is misleading, however, as can be seen from Table 8, which contains
the gross output levels achieved over the plan period; and Table 9 which
presents the implicit sectoral growth rates for each three year period.
Table 10 contains the average annual growth rates within the plan period
for the four agricultural sectors. With the exception of the cotton
sector whose growth is determined mainly by the exogenously specified
export demand, the average growth rates of the other sectors are rathef
similar. The growth rate differences reflect both the differences in the
income elasticities of the various sectors and the scope provided for

substitution of domestic by foreign supplies.

TABLE 10
Average Annual Growth Rates Within Plan Period (in percent)

Solution A - No Primary Factor Constraints

' Staplé Food 8.1
Non-Staple Food 8.5
Cotton 6.3
Other Agriculture ‘ 8.7

This relative stability contrasts with the period to period variability
in sectoral growth performance shown in Table 9. The variability is the
result of the shifts dictated by the optimizing mechanism as it exploits
small differences among sectors in domestic resource and import
requirements and in import opportunities to seek out thg best possible

growth patterns. These variations in growth rates are probably somewhat



Table 11

Scenario A: No supply constraints on primary factors

FOREIGN TRADE SECTOR

TEXPORTS
—TPIRIOD : 1 2 3 a - &% :
i _SECTCSRS } i
! STAPLE FOOD ! 327.0000 ~  367.8305 413.7356 465.3697 523.4478 588.7739 |}
?’F:Q:STA?LE FOO0 E 7590000 178.8534 201.1743 236.2807 254.5205 286?5336‘?
é ¢5TTON % 465.0000 523.0618 588 . 3398 661.7644 744.3524 837.2474 %
% OTHER AGRICULTURE § 48.0000 53.9935 60.7319 68.3112 76.8364 86.4256 §
?—FDUE SRICESSING & INDUSTRY i 78.0000 87.7394 §6.6893 7171.0056 124.8591 146.4415‘?
iﬁTEX?ILE INDUSTRY 'i 327.0000 367.8505 413.7356 465.3697 523.4478 588.7739 E
§ OTHER INDUSTRIES % 267.0000 ' 300.3387 337.8209 379.9808 427.4023 480.7420 §
; ANSTRUCT ION % 0.0 5.0 0.0 0.0 0.0 0.0 %
i CSUDE OIL & PRODUCTS § 447.0000 502.8142 565.5653 636.1477 715.5387 804,8378 E
§ TRANSPORTS & COMMUNICATION g. 516.0000 580.4298 652.8673 734.3449 825.9910 929.0744 E
; FSOSTNG i 0.0 0.0 6.0 0.0 .0 0.0 §
j 5THER SERVICES i 513.0000 577.0552 648.0715 730.0755 821.1887 g
] ] .. []

923.6728
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Scenario A:

Table 12

No supply constraints on primary factors

FOREIGN TRADE SECTOR

IMPORTS

1 PERIOD ' 1 2 3 a 5 6 !
' TYPE ! COMP. NCOMP. COMP. NCOMP. COMP. NCOMP. COMP. NCOMP. COMP. NCOMP.  COMP. .NCOMP. |
SECTORE ; :
| STAPLE FOOD E 26. 53. 37. 74. as. 93. 0. 125. 0. 153. 0. 171. ¢
% NON-STAPLE FOOD i gs. 177. 100. 199. 0. 276. 0. a21. 0. 555. 0. 607. i
§ COTTON g 33. a0. 38. as. 0. 8. 0- 7a. 0. 92. 0. 100?4?
§ GTHER AGRICULTURE ; 34. 67. 40. __ 80. 0. 112, a. 166. 0. 21§. 0. _ 237. §
§ FOOD PROCESSING & INDUSTRY g 574. 1147, 638. 1275.  443. . 1759. 0. 2750. 0. 3612. 0. 3862. g
i_TEXT!LE INDUSTRY E 67. 135. 75. 150. 0.  217. 0. 340. 0.  a75. 0. a94. ?
i OTHER_INDUSTRIES § 826. 1291.  1074. _ 1679. 1445, 2257, _ 1019.  2821. 111. 3337. 1564. 42543.4%
E CONSTRUCT ION i 0. 0. 0. 0. °. 0. 0. 0. 0. o- 0. 0. §
§ CRUDE OIL & PRODUCTS § 97. 194. 121. 242. 159.  317. 0.  ai9. 0.  aso. 243. 487. ?
§ TRANSPORTS 3 COMMUNICATION E 0. 162. 0. 183, 0. 247, 0. 385, 0. 525 . 0. 575[4é
§ HCUSING g 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. §
§ GTHER SERVICES g 0.  288. 0. 37s. 0. 517. 0.  651. 2. 739. 0. B82a. g
' H .. . . e H
TCAPITAL INFLOW ) 5891.0000 3323.0000 4186.0200 "4985.6000 5608.1200 6281.0900 |
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under these conditions exceed by far any reasonable expectations, but
ways in which the actual bottlenecks might be broken can be suggested.
However, it will be useful to examine the implications of growth under

more reasonable specificaiions of factor resource availabilities.

2. Scenario B: With primary factor as well as capital and foreign exchange

supply constraints exist

Limitations on the availability of primary factors are always present,
so the solution to be presented is more "realistic" than the previous one.
However, it should not be interpreted as a projection of what will actually
occur. It contains other constraints which might not, in fact, be present
and does not permit adjustments which might well be expected to be made
if some of the other conditions which are imposed actually exist in the
future. The qualifications which should be kept in mind will be pointed
out as the results are preéented. In this example, the labor force starts
from "realistic" levels and 1s assumed to grow at an annual rate of 2.5%
per year. This might be slightly higher than the best-or more hopeful-
projection, particularly for the later years when it might b: more
reasonable to expect a decline in population and labor force growth. But,
as will be seen, modest changes in the labor force growth rate would have
no effect on the outcomes.

The land endowment provided also starts from "realistic" levels ard,
in this instance, is assumed to grow at rates which start at 5%, decline
to 3.6% and then remain constant at 3%. This represents a rather
optimistic view of what can and will be done through expansion of multiple
cropping, land reclzmation and desert lond conversion. Land availabilities
do make a difference in this solution, so the optimism is “"embodied" in

the results obtained. The exogenously specified inltial "endowments' of
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cépital stocks, the required consumption growth rates and exportslevels
are all the seme as in the previous solution and the levels of foreigr
economic assistance provided are also the same. The previous soluticn
demonstrated that the current range of projections of future economic
growth in official Egyptian plans were not corsistent with plausible
projections of future availabilities of primary factors, if present import
and export patterns were also maintained. This solution will help in
determining which of the primary factors will be limiting under these
conditions.

The national income accounts generated by this solution are shown in
Table 13. As might‘be expected there is much less growth than in the
previous case. The average annual real GNP growth rate starts at 3.8 percent,
declines only gradually for three periods and then falls more sharply to
only 1.8 percent at the end of the entire plan period.

The pattern of investment in this case is shown in Table 14, The
irregulér pattern of investment from year to year is the result of the
unfectered flexibility which exists in the model ard the cleverness of
the optimization process in seeking out every advantage from shifts in
resource use.,

The total investment over the ple-. period and the proportions are
also shown in Table 14 in order to indicate the overall investment strategy.
The similarities to the investment pattern in the previous solution, in
spite of the vastly different levels of investment and output are, perhaps,
the most surprising result. Except for the much larger proportion of
investment in staple food, the proportions of total investment i. the
other agricultural sectors, the food-precessing textile and transport
industries are about thé same. The lack of investment in construction

indicates that the existing capacity could accommodate the new demands



_Table 13

Scenario B:

Labor and Land Availabilities As Well As Initial Capital Stock Constrained

4

-National Income Accounts
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Scenario B:

Period

Table 14

INVESTMENT BY DESTINATION

Labor and Land Availabilities As Well As iniiial Capital Stock Constrained

Total Investment

1 2 3 4 5 Amount Percent

Rcoceiving Sectors

Staple Focd 731.7939 0.0 79.8827 388.5672 11.6984 1211.94 8.2
Non-Staple Food 278.8529 §73.4312 0.0 816.5670 0.0 2068.89 14.0
Cotton v4.7436 0.0 66.9075 66.1772 204.2779 423.00 2.9
Other Apriculture 579.1669 0.0 145.7929 0.0 0.0 724.97 ¢.9
Food Processing & Industry 234.6343 0.0 0.0 166.2244 344.5971 745.84 5.0
Textile Industry 113.0303 0.0 .G 680.9874 0.0 794.02 5.4
Other Industries 488.7728 0.0 1747.7368 0.0 0.0 2236.49 15.1
Construction c.0 0.0 0.0 G.0 0.0 0.0 0.0
Crude 0il & Freducte 271.7438 248.2876 333.4768 809.0479 0.0 1662.56 11.3
Transports & Communication 142.9461 190.4334 1239.6275 0.0 0.0 1573.01 10.6
Housing 100.6254 621.8300 0.0 0.0 751.4560 1473.92 10.0
Other Services 89.8890 : 553.8316 0.0 311.1164 906.5493 i861.22 12.%6

_f’v.—



45~

placed on it. This is because overall expansion is so limited due to land

constraints. The differences in the share of the other sectors reflects
in part the growing exogenocue demands which have to be met and which
require new investment.

Because of the irregular pattern of capacity creation in the various
sectors, there is also an irregular pattern of capacity utilization as
shown in Table 15. 1In the last period because growth is stifled by the
great scarcity of iand, there is excess capacity in all sectors. It will
be noted that the capacity in the construction sector, whico received no
new investment, is fully utilized until the last period. There are some
anomalies in the various sectors in that new capacity may be created in
excess of that needed. The explanation is that it apparently makes no
difference whether more or less capacity is created and there is no
reason to create just ¢xactly the amount needed. In effect. there are a
number of different solutions - with varying amounts of capacity in some of
the secto-s - all of which will generate the same consumption totals. Those
are constrained primarily by land limitations. The capital forming sectors,v
with the exception of non-staple food, use no land and that one sector
contributes only to capital formation in agricultural sectors.

The rate of growth of consumption is always at the minimum required
rate of 2.5 percent per year. In fact, it ig this requirement which is,
for all except the last years of the entire plan period, the most binding
constraint and which, to a considerable extent, determines the pattern of
the results. The land availabilities are just enough to sustain the
required consumption growth but the overall growth generated is not enough
to utilize all the labor, or even all the foreign exchange which is provided.
By the very end of the plan period the land constraint becomes very tight

and overall growth must be reduced in order to achieve the required
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Scenario B:

Table 15

Labor and Land Availabilities As Well As I

 FACTOR AVAILABILITIES & USAGE

sceeececeosasecw oo

nitial Capital Stock Constrained

_CAPITAL STOCK

Ceeaton R T S RS T "

Ve B ""'T""E?SER_"sucx_ _ STOCK  SLACK  STOCK SLACK ___ STOCK SLACK  STOCK -SLACK _STOCK__ SLACK

V secress T S L |

";ZECE-;SGE“““ _ “_-r_ b 7200 0. 1437. _ 4SG. 1401, 356, 1646, 283, 1798. _ 517, \765,__'_3‘.7.
NCN-STAPLE FoaD . : 2117, 4. ___234.3_.' 0. __3258. __T72._ 3176. S34, 3914. 1072. 3816. 751.
COTTON __«_______: 374, __ 0. G449, __ 53, 438, ____ 0. ____ 494, 0. S48, Ge. 719, . _145.
OTHER AGRICULTURE ___: 165, 0._ _ 1326, 530. 1292. 4144 1406, 469, 1371 362, 1337, _2642.
FGOD PRCCESSING & INDUSTRY : 913, _18.  1125. 126. 1097, 0. 1069, 3. 1209. 0. 1524, 275,
TEXTILE INCUSTRY L : 797. 0e 890, 24 __867. _ 235. _ B4b, 121. 1506. 776, 16468, €87,
OTHER INDUSTRIES L “: 5554,  971.  5904s __ 624s 5756, 0. 7360, 473.  7176.  1984. 6997, 1743.
CONSTRUCTICN : 309. Oe 31l. 0. 303, 0e 295 0. 288. le 281. _ Sl.
CRUDE OIL & PRODUCTS : 1516, 0. 1750. 0. 195S. 0. 2239. 0. 2992. 0. 2918. S23.
TRANSPORTS & COMMUNICATION : _127S. ___2T.__1386. __ 0., 1562, _ 0, 2743, 1026. 2674.  76l. 2607, _ 4&73._
HOUS ING : 17v31. 100. 1791. ~ 0e  236Bs_ 459,  2309. _ 244. 2252. 0. 2947, S34,
OTHER SERVICES L l: 1718, 128,  1765. 0a_  2275. _ 285. 2218, = 0. __2474. 0. 13318. _~o02.
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consumption growth. All this 1s uemonstrated by the patterns of shadow
prices shown in Table 16. They are zero or only slightly positive on all
the constraints except the consumption growth constraint until tiie last
period when the sﬂ;dow price on land becomes enormous. Essentially the
solution adjusts to the imposed conditions of land limitations and only

a modest growth performance is possible.

The shadow prices on capital are so small that they are not
indicated even when capital is fully utilized. The same is true of the
shadow prices on land during the middle of the plan period. As shown in
Table 17, land acreage is fully utilized in periods 2,3,4 and 5. Similarly
the shadow prices of foreign exchange. It can be seen in Table 18 that
the labor force is not fully utilized in this solution. This results from
the real limitation of land as well as from the exogenous stipulation of
exports which, therefore, does not permit a greater concentration of resources
in exporting industries. In actuality it would be expected that, if the
export sector were not allowed to grow or did not respond to incentives to

export, the "unemployed" labor would remain "hidden" in the agricultural

sector and in urban service sectors.

With some reinterpretation this solution can shed some light on
reality ., Land is and has been fully utilized in Egypt and, theretfore,
a real constraint, Until recently at least labor has not, in an overall
sense, been a limiting factor. Foreign exchange was a tightly binding
constraint until the mid-1970's. When foreign exchange was quite constraining,
given the limited export earnings of the economy and the diversion of a large
portion of export earnings to military purchases, there was little real

growth potential in the economy. Since the mid-1970's, with large increases



Table 16

Scenario B: Labor and Land Availabilities As Well As Initial Capital Stock Comnstrained

Period

Shadow Price on -
Consumption growth
Constraint

Shadow Price on
Labor

Shadow Price on
Land

Shadow Price on
Foreign Exchange

Shadow Prices on Counstraints

2

. 92860

3

1.56009

4

1.97303

5 6

2.22615 2.36328

0 0

0 5358.12132
0 0



- Table 17-

Scenario B: Labor and Land Availabilities As Well As Initial Capital Stock Constrained

FACTOR AVAILABILITIES & USAGE

— e e _.__LAND
Veerton I 3 4 5 6 1
Vsectors LTI T 1
LE?ZE_CE'FSSE — s_._379;5, ) 71.0502 79742 8.8568 97564 10,7971 |

1. NON=STAPLE FOOD 206186 . 2.9177 _ 3.1550
|

3.3543

3.6061

e .3+8893

T T T/ - N
I COTTON b 1e2972 0 143739 1.56492_ 1.7673 1.9377 _.2e1001 |
i !
J_OYHER AGRICULTURE 3e5190__ . 3.6583 4.0416 4s3116__ 4.6398 __ 5.0330 1
i -
| TCTAL USAGE T T 1248164 T T TT15,0000 T T T T 16472000 1802700 19,9400 T21.8200 1

I FALLOw LANC -7 I T 041856 T TTTol0” T 0.0
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Table 18

Scenario B: Labor and Land Availabilities As Well As Initial Capital Stock Constrained

FACTOR AVAILABILITIES & USAGE

__ LABOUR AVAILASILITIES _
& UNEMPLOYMENT

| PERIOD o Y T T e T g T T e - A eSS i
I SECTORS o B T T T e e s - mmesmEoees e pmImITImITTITL
STAPLE FooOC° 0.751¢z 0.9845 1.1136 1.2368 1.3624 1.5078 |

S e —_—
2.2369 2.4188 2.5716 2.7646 2.9822 |
|

2.0076

NON-STAPLE FOOD

COTTON To T T T O 004815 T T T T 0451007 70457517 0.6486 0.7193  0.7795 1

OTHER AGRICULTURE : 1.1521 1 .i"97‘7 1.3232 14116 1.5190 -“—'Te_w'a—:‘
| FCOD PROCESSING & INDUSTRY "’”:"'““-" 0;5557"'—’“;’ 0.6641 0.7294  0.7089 0.8039""'""—"375295":'
: TEXTILE INCUSTRY ‘“:'" 0.6142 0.4499 0.4930 0.565¢ 0.5709“""""_676?.9':—
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in economic assistance, foreign borrowing, remittances, Suez Canal earnings

and growing oil and tourist revenues, the foreign exchange constraint has

been substantially relaxed. There has, in reality, also been more substitution

of foreign consumption goods, intermediates and investment goods, than was
permitted for this model solution. The additional foreign exchange has

been utilized to support large increases in both consumption and investment.

Part of the supply for the new demands has come from domestic production utilizing
large amounts of imported intermediates. While all of this has permitted

the economy to free itself from the tight embrace of the pressing land
constraints, the adjustment process to the new demands on domestic agriculture

has been partly responsible for raising agricultural prices. However, the pace of
those price increases and other institutional factors, have not raised
agricultural incomes enough to maintain the agricultural labor force. That

has been drawn away by the temptations of higher wages and increased employment
opportunities in urban areas due in part to the expanded production utilizing

the increased amounts of foreign exchange available. The migration of

Egyptian labor to the other Arab oil-exporting countries has been another factor
contributing to the loss of labor by the agricultural sector with further

effects on agricultufal prices.

3. Scenario C: Export promotion and import substirution

If the current supply of foreign exchange to Egypt, of which foreign
» capital inflows provide a major part would continue to grow at past rates,
then presumably the current patterns of income and consumption growth could
also be maintained. But such a continuation is neither plausible, nor in
fact, expected. Certainly the foreign economic assistance will not be

indefinitely maintained at current levels and is not expected to be
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substantially enlarged. Nor can foreipn borrowing fully replace that
assistance. Suez Canal and tourist earnings may continue to increase but
not at the past rates which reflect major new adjustments on both the supply
and demand sides. Remittances may have a permanent growth factor built in,
but are subject to political disruptions. 0il revenues will continue to
increase, if more reserves are found. Yet such hopes are not a reliable
basis for making development policy. All this has been realized, at least
to some extent, by Egyptian policy-makers who have followed a policy of
increasing domestic productive capacity in anticipation of changes in the
relative future availability of foreign exchange. Questions as to the
relative emphasis which should be given to the varlous sectors in the future
growth process have not yet been fully resolved. As will be demonstrated,
the answers depend in part on the felative factor scarcities.

The solution to be presented next represents one of many policies of
resource allocation which could be followed. As pointed out above, the
usefulness of the models is in exéloring alternatives and, thus, illuminating
the avallable choices and thelr consequences. This becomes quite evident here.
For this next solution several major changes have been made in the model
specifications. First, the exports which were stipulated exogenously have been
reduced in most of the sectors. A choice procedure was created, however,
which permitted the optimizing proéess to expand exports in particular
sectors, if that was desirable, given all the constraints and the goal of
maximizing consumption over the plan period. It caontinues to be the case
‘that exports plus the exogenously specified foreign capital inflows must
equal imports. The change to endogenous determination of exports makes it
possible, if it becomes desirable, for the agricultural sectors to switch
out of exporting and to concentrate on the domestic market. That, in turn, may
help to relieve the land constraint. On the other hand, expansion of

exports from these sectors in which could profitably earn foreign exchange



-53-

is now permitted, if desire& by the optimizing process.

The second major change is not one of specification of relationships
but a change in the parameters which determine the magnitude of those imports
which are competitive with domestic production. These are increased in
order to permit a greater degree of substitution of imports for domestic
output, 1f the optimizing process finds that to be desirable. Again the
motivation is to increase the extent to which the supply of the output of a
domestic industry, which is constrained by limited supply of domestic factors,
could be augmented from imports. This also contributes to the potential
for rearrangement of the relative importance of the various productive
sectors.

The initial endowments of capital stock are kept the same in this
golution. The size of the labor force is reduced slightly for most of the
plan period but the implied potential growth increased. The total amount
of cropped land area is also reduced slightly, in the direction of somewhat
greater plausibility. Thus, if anything, the supplies of the primary factors
are somewhat more constraining than in the previous solution. The
exogenously specified foreign capital inflows are maintained at their former
levels.

With greater freedom in export and import patterns, overall performance
improves dramatically as can be seen in Table 19, for the national income
accounts, by comparison with Tables 1 and 13. The levels of consumption
achieved are uniformly higher. The undiscounted sum of consumption over
the entire plan period in this last solution is MLE 138,995 as compared
to MLE 93, 817 in the previous solution and MLE 163,853 in Scenario A in

which there are no primary factor constraints.
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The gross national product starts at roughly the same levels and
then grows substantially faster than in the previous solution. By the end
of the plan period GNP in this last example, is 35 percent larger than in
the previous scenario. The comparative growth rates of GNP are 5.2 percent
and 3.0 percent. The average annual growth rate of consumption in this
solution is 6.1 percent compared with 2.5 percent in the previous case.
These results suggest that, even if a somewhat smaller amount of foreign
capital inflows had been specified, it would nonetheless have been possible
to project quite a respectable performance.

The better overall performance in this solution is both cause and
effect of the two-thirds higher level of investment which is achieved, in
this case as compared to the previous one. It is worth the reminder that
this investment is endogenously determined.

In this solution different constraints are binding from period to
period. Tables 20, 21, 22 and 23 present the capital stocks and their
utilization, the shadow prices on capital and the shadow prices on other
constraints. In the first period, it is the capital stock in the textile
sector which is the tightest constraint. As will be seen, it is from this
gector that exports are pushed out most vigorously. Subsequently, the
labor constraint is most restrictive until the final pe?iod,when the land
supply has the highest shadow price. Foreign exchange is always scarce,
though never having the highest shadow price. This reflects the many other
adjustments made so that the model economy can expand faster and utilize
more foreign exchange efficiently. The positive shadow rentals on the
competitive import constraints indicate that, if allowed, the optimization
process would have moved even further in replacing domestic agricultural

production with imports. Taking all the indications together, the motivation
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Scenario C: Export Promotiop.‘an-d. Import Substitution
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Period

Shadow Price

Period

Shadow Price

Period

Shadow Price

Period

Shadow Price

Table 23
Export Promotion and Import Substitutien

Scenario C:
Shadow Prices on Consumption Growth Constraints

1 2 3 4 5
0.0 0.0 0.0 0.00875 0
Shadow Price of Foreign Exchange Constraints
1 2 3 4 5
0.0078 0.45351 0.46646 0.36010 0.29396
Shadow Wages For Labor
1 2 3 4 5
0.0 549.42209 1130.70183 5485.47054 290.13311
Shadow Rental on Land
1 2 3 4 5
0.0 0.0 0.0 0.0 0.0

6
0.04073

6
0.32352

6
44.,05435

6
54.28348

—6g-
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of this replacement is, for the most of the plan period, to free labor
from agriculture to staff the industrial sectors. That is shown most
clearly by the high shadow prices on labor. Imports of agricultural products
also become a means of circumventing the land constraint and also
permit the transfer of labor to the industrial sectors. Nonetheless,
in the last period land scarcity is the most limiting condition as
indicated by its highest shadow price.

It is, perhaps, most revealing to present next the export patterns
over the plan period as shown in Table 24. In the first period, they
were required to be the same as in the previous solution. The patterns
after that period show the change induced by the adaptation to land and
labor scarcities. Exports from all the agricultural sectors never rise
above the exogenously specified minimum levels which, in the staple food
sectors, are lower than the original levels. The same is true of the
food processing industry. On the other hand, in order to help earn the
required foreign exchange, textile exports grow rapidly, although somewhat
unevenly; by the end of che plan period they are five times the level of
the initial three years. The exports of the "other industries" sector
also grow rapidly in the first half of the plan period before the output
of this sector is redirected toward domestic uses. The exports of crude
o1l and products are fixed exogenously and required to grow at, average
annuél rates of 20, 25, 15, and 10 percent respectively. The importance
of the expansion of the exports of this sector for overall growth is
demonstrated dramatically by this and the other tables. Without its foreign
exchange earnings, the fundamental labor and land constraints would be even

more difficult. Exports of the Transport and Communications sector and
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the other services sector are also fixed exogenously and embody average
annual rates of 4 percent:;

The import side of the foreign trade developments is shown in Table 25.
The allocation of competitive imports are particularly revealing because
they are subject to endogenous determination by the optimization process.
It is clear that to facilitate growth these imports are allocated in
rapidly increasing volume to the agricultural sectors replacing much of
the growth in agricultural output that would otherwise have been necessary.
At the outset the competitive imports of these sectors were only 8.6 percent
of total competitive imports. By the end of the plan period they get
32.1 percent of the total. The importance of competitive imports
in all of the industrial sectors changes over the entire plan period
tending first to rise and then to fall as the land constraint and the
labor constraint in agriculture have the effect of directing more imports
toward these latter sectors. As noted, the shadow prices on the constraints
which 1limit imports indicate that even more import substitution for
domestic agriculture, if it had been permitted, would have taken place.

Output grows in all sectors, but at uneven rates as indicated in
Table 26. The agricultural sectors, which at the beginning of the plan
period produced 21.6 percent of total output, by the end of the plan period
were generating only 18.1 percent of the total. This reflects the increasing
replacement of domestic production with imports to free labor and reduce
the effect of the land constraint. This process would have gone even
further if not constrained. The output of the textile sector grows rapidly
and its share rises from 8.0 to 11.8 pcercent of total output bearing out
the effects of the export push from this sector. The share of Other Industries

in total output actually falls by the end of the plan period as the absolute
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level of output declines in the last nine years. The share of the Crude 0il
and Products sector rises dramatically. The chanées in the remaining sectors
are small.

The distribution of the employcd labor force is shown in Table 27. In
the first three years of the plan period 43.7 percent of employment was in
the agricultural sectors and 11.5 percent in industry. By the end of the
plan period, the distributions were 38.3 percent in agriculture and 14.2
percent in industry. The changes appear relatively modest but they are
critical. The import substitution for domestic agriculture and the export
promotion of domestic industry are required to break labor and land
bottlenecks. This can be viewed as a process of transferring by labor
from lower to higher productivity sectors and the supplementation of

domestic agricultural produce with foreign imports.
III. CONCLUSIONS

It 18 necessary to affirm that growth in Egypt is feasible
when there is despair over past stagnation and current immobilism in some
major features of the economy. There are, of course, real obstacles which
have to be overcome if growth is go be achievea; The scenarios describe&
above highlight both these difficulties and the means of overcoming them.

The first example indicates the magnitude of the increases necessary
in the primary factors if growth is to proceed via capital accumulation and
if there were to be no adjustments in relative factor input proportions
and major reorientations in the patterns of output and trade. These
increases 1n land and labor are far too large to make this a plausible
growth strategy, even if there were substantial technological change.

Perhaps the most striking result from this solution is that not only is
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the very limited amount of laﬁd a constraint on Egyptian development, but,
if growth is to proceed as rapidly as recent projections foresee, labor
also becomes an imminent constraint.

The second scenario, with realistic conditions on the supply of land
and an extrapolation of current patterns of production for domestic use
and exports as well as imports, indicates that only relatively slow growth
couid be achieved under these circumstances. Without any substantial
reorientation of important sectors in their domestic and foreign sales and
sources of supply, the primary resource bottlenecks would hold overall growth
to relatively low levels. The solution indicates that land would be more
constraining than labor. The low growth can be interpreted as the price cof
failure to perceive the need for major reorientations in the economy.

Finally, the last scenario demonstrates that, with reorientation of
some sectors toward export markets and substitution of imports especially
for agriculturzl products, the constraining power of limited land and 15bor
can be substantially reduced. The redirection of agricultural outputs from
foreign to domestic uses not only reduces the general tightness due to
limit.d land it alsc permits the release of labor to the industrial sectors.
These sectors, in turn, can now shift more of their output into exports and
make up for the reduced earnings from agricultural exports. The policiles
are an indirect means for relaxing the land constraint as compared to the
policy of direct attempts to increase the land supply by reclaiming desert
lands. The indirect approach frees the labor which is required in the
industrial sector while the direct approach provides for the absorption of
more labor into agriculture.

The structure of thé model embodies some features which underestimate
the obstacles to growth and lacks other features which will facilitate the
;equired transformations. All the possible difficulties associated with

“management" and market penetration are assumed away. The optimization
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process foresees and accomplishes the necessary redirecticns of resources,
investment, and output growth with perfect foresight and efficiency. There
are no problems in developing new markets. Expansion of output is absorbed
in domestic and foreign markets at rates which, again, are both perfectly
foreseen and costless. It is only necessary to state the assumptions
boldly to appreciate their unreality.

However, there are no benefits from technological change included
in the model structure. All growth comes from an increase in resource
inputs; none from increased resource productivity. Yet, in fact, one would
expect such increases. The new investment, implemented on a major scale,
would undoubtedly carry new technologies which would increase productiQity.
That, in turn, would make all the resources constraints less binding,
although in different degrees, and the adjustments required less profound.

In an indirect manner, therefore, the analysis emphasizes tle need
for effective management of the economy, at the level of the production unit,
to use resources effectively and implement technological change. At the
macro level,policies are required which will support efficient management
and facilitate the necessary transformations.

The scenarios are only a few of many alternatives which can be examined
with the model but they highlight essential issues and suggest the
need for consideration of new emphases in Egyptian development policy.
Further exploration of these issues with the model and with detailed '

microeconomic studies are necessary to give more detail to these insights.



1.

~68~
FOOTNOTES

Comprehensive and insightful discussions of this as compared to
other types of planning models are contained in Alan Manne ( 1974 )
and Lance Taylor ( 1975).

For examples of "almost consistént" models see Joel Bergsmann
(1966) and Lance Taylor (1975).

It would be reasonable to expect that economic performance in
the first plan year would be at higher levels than in the preplan
year. Lacking detaijled knowledge of sector capital formationm, the
model solution started from the 1976 base year.

See R.S. Eckaus, "Effects of Construction Labor on the Egyptian
Economy," M.I.T. Department of Economics Working Paper, No. 265.
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APPENDIX

The algebraic structure of the models is presented below with a detailed
vexplanation of each equation in terms of the assumptions underlying it and the
construction of its coefficients appearing in the L.P. model. A listing of

‘the definitions of the symbols is also provided.

I Alpebraic Structure of the Model

Objective Function:
T Cc(t)
Max W= L ’
=1 ()33

n
ju—
S
&

subject to the following constraints, in each case for t

M ) > a+p) cee-1) 0= .025

(2) X&) +Mo(t) > AX{t) + F(t)D + G(t) + E(t) + J(t) + S(t) ;

2") Mi(t) =0, for 1 = 8, 10, 11, 12 . : ;
(3) F(t) = E(t) C(t) + P(t) L(t) H
(4) G(t) = G(t) H

e

(4') T(tHD) = G(E) (1+.06)°
(5) E(t) = ECO) ;

(5') E(t=1) = E(E) (1+.04)° ;

(6)  S(t) > .15 D(t)

(6') Si(t) = 0, for i = 10, 11, 12

(7)  K(t) > H(t) X(t)
(7') k(1)
(8)  (.975) R(t) + K(t) > R(t+l)

K(1)

(9) D(t)' B <J(t)!'
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9") Ji(t) 4 0, for sectors 2, 6, 7, 8 and 12 ;

(10) M"S(t) = m X(t)

(11) &' M(t) + e M"S(t) < N(t) + e E(t) ;
(12) L(t) >A(t) X (t) | ;
(13) L(t) (1+.025)° = L(t+1) ;
(13') L) = L) ;
(14) T(t) > TX(t) ;
(14') T(1) = T(D) '
(16'") T(t) = T(e-1) (1+.03)° ;
II Notes

The objective function is the standard one of maximizing discounted
consumption over the periods of the model. The single period in the model
is of three years. This represents an average investment lag and was chosen
to avoid consideration of a more detailed lag structure. The longest
investment lag is most certainly longer than 3 years, although some lags
are shorter This may build some "optimism" into the results.

Equation 1 establishes a basic growth rate for aggregate cornsumption.
This helps take care of the flip-flop behavior inherent in these models.

The rate of 2.5% was chosen as a growth rate in line with population gréwth in
equation (13).

Eqﬁations 2 and (2') are the standard material balance equations. The
data for base year magnitudes for these and the pruceding equation were
taken from R.S. Eckaus et.al. (1979) and multiplied by three to accomodate
the )} year period in the present model.

Equation 3 is the consumption function whose original form is

c,(t) cee) LEi
i =0, [ ]
) i L(t)
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and is linearized with a tangential approximation.

Equations (4) through (5') are equations with exogencus specifications
for government and export uses of output. Government expenditures are
assumed to grow exogenously at 6% per year and exports at 4% per year also
-exogenously.

Equations (6) and (6') are the inventory accumulation equations.
Inventory is assumed to be set at 15% of gross investment in each sector.
There are no inventories in the transport and communications, housing or
services sectors.

Equations (7) and (7') are the capital stock equations - the capital
output coefficients in the diagonal matrix H ace "educated guesses". Initial
capital stock in equation (7') was derived by multiplying output levels in
the S.A.M.Matrix in Eckaus et.ai. (1979) by three and then multiplying them
by H.

Equations (8) and (9) are accumulation equations. In (8) a 2.25%
depreciation rate has been assumed. Equation (9) translates investment by
| origin (the J(t) vector) into investment by destination (the D(t) vector)
through a transmission matrix B. The coefficients of B were also educated
guesses. They allocate capital by the following rule: 10% from textiles,
10% from services, 40% from construction and 40% from other industries.

Equations (10) and (11) describe the requirements and use of imports
and foreign exchange. (10) is the demand for non-competitive imports.

The m diagonal matrix was calculated from the S.A.M. of Eckaus et.al.(1979)
by dividing imports in it by output levels. (11) and (12) are the foreign

exchange constraint both N(t) and E(t) are set exogenously.
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Equations (12), (13), (13"), (14), (14') and (14'') are the labor and
land constraints. The A(t) vector in (12) was calculéted by dividing a
labor force of 9.568 million between the 12 sectors we have according to
proportions of value added. The resulting employment matrix was divided
by output levels in S.A.M. Matrix of Eckaus et. al. (1979).
The labor force size was set at 9.568 with a growth rate of 2.5% per
year. The assumption here is that population and labor force are the same.
Land was allocated by cropped acreage to the four agricultural sectors.
The annual productivity coefficients were divided by 3. Growth in productivity

and yield was assumed to increase on average by 3% per year.
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APPENDIX 1

Symb (*)
ymbols
A = Input output coefficients matrix (12X12)
B ' = Transmission matrix (12X12)
C(t) = Aggregate consumption per period
D(t) = Investment by destination (12X1), i.e., new capital
e = 1

1

1

1

[ *

E(t) = Exports (12X1)
F(t) = Consumption by sector (12X1)
G(t) = Government expenditures (12X1)
H(G) = Capital output vector (12X1)

J(t) = Investment by origin (12X1) with only 5 non zero entries

K(t) = Capital stock in period t (12X1)
L(t) = Labor
Mc(t) = Competitive imports allowed in all sectors except 8, 10, 11,

12. (12X1).

Mnc(t) = Non-competitive imports (12X1)

N(t) = Foreign capital

s(t) = Inventories (12X1)

T(t) = Land

X(t) = Gross output (12X1)

z = Land output coefficients arranged along the diagonal of a null
matrix (12X12) .

A = Labor output coefficients arranged along the diagonal of a null

matrix (12X12)

(*)Numbers in parentheses indicate the dimentions of the matrices and a
prime denotes transpose.
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The three scenarios mentioned in the text are distinguished, in
terms of the equations of this appendix, in the following ways:
Scenario A: Equations (13) through (14'') were deleted from the model.
Scenario B: All the equations (1) through (14'') were included in
the program. Growth rates of primary factors are set as explained in the
main text.
Scenario C: Export levels by sector are endogenously determined.
Consequently, model equation (5') is deleted from the model.
For a representation of the equations in a tableau form see an

example in Eckaus and Parikh (1968).














