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ABsrRACT 

Egypt's first Five-Year Plan 1960/61 - 1964/65 charted a program 

for economic development based on industrialization via import substitu-

tion and self-sufficiency. The Plan was not designed on the basis of a 

comprehensive model and therefore could not take account of many inter-

dependencies, nor was it possible to determine if the Plan was consistent 

with resource supplies. Unfortunately such aspects were considered only 

in a piecemeal fashion. Moreover, the selection of investment projects 

was based on the assumption that labour is abundantly available. The 

Plan envisaged an overall growth in value added of 40 percent during the 

5-year period and an equilibrium in the balance of trade by the terminal-

year. Although the growth target was nearly achieved, the trade deficit 

increased instead of disappearing. 

This study represents an endeavour to remedy the shortcomings 

of the Egyptian planning practice as represented by the country's first 

Five-Year Plan in two ways. First, a comprehensive linear programming 

model was developed to assist in the choice of industries where capacity 

.. can be expanded to the optimum advantage. Second, alternate assumptions 
I 

were introduced rlith regard to labour based on the ob::;ervable fact that 

~HhoUP'h unskilled 1ao(,,11r is abun0.a'1tly aV'lilabl"3, only skiJJ.pd labour 

is required for f'n overClJl effort. of econoMic development. Thus, a set 

of lab~ur constraints by industry was jnc0rporated into the model. This 

implies a given and well-defined pattern of skill requirements by industry. 
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Simulations based on the linear programming model indicated that the neg­

lect of labour leads to a bias in project selection in favour of invest­

ments with a relatively high foreign-exchange content. Some of these 

simulations also resulted in a pattern of expansion stressing agriculture, 

food processing and fertilizers in contrast with the Plan's emphasis on 

metals, machinery and chemicals. 

The study also analyzes the interdependencies in the Egyptian 

structure of production. One of the conclusions of the analysis in this 

context is that agriculture occupies a very central place in the economy, 

and in fact constitutes a bottleneck industry. The finding that agriculture 

is very important contrasts sharply with the secondary place it occupies 

in the country's priorities, judged from its first Five-Year Plan. Two 

consistency tests were performed, one to check the compatibility of the 

individual sectoral output targets and the other to check the consistency 

of the overall-growth and the balance-of-trade targets. The individual 

industry output targets turned out to be inconsistent, which seems to 

suggest that indirect relationships between the different industries were 

not carefully considered. The overall-growth target and the balance-of­

trade target appeared inconsistent, which seems to suggest either that 

the planners neglected indirect import requirements or that they over­

esti'mated the economy!s capacity to repla.ce pbout one-third of the tar-get­

year jmportf:. 

Two other asper:t.s of the Egyptian structure of production were 

also examined ut.ili7.ing in!J11t-output data for 195L! and 1963/6h. One is 

to determine if that structure exhibits any recursivity. This was done 
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by triangularizing the input-output coefficient matrix, and revealed that 

indeed there is a discernible hierarchy in the system of production. The 

other aspect examined was the degree of dependence, in production, on the 

rest of the world. The analysis here entailed deriving numerical values 

for the direct, indirect and total (direct plus indirect) import coef­

ficients. The numerical results indicate clearly that the industries heavily 

stressed in Egypt's first Five-Year Plan (metals, machinery and chemicals) 

are heavily dependent on imports for their current production requirements. 

If,to this,imported investment requirements for capacity expansion are 

added, we can then determine one of the important reasons why the balance­

of-trade equilibrium was not achieved. 
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CHAPl'ER I 

INTRODUCT ION 

In this introduction we define the problem to be studied, the 

method of approach to be used, and the general organization of the dis-

sertation. 

1. Definition of the Problem 

Industrialization is the basic feature of Egypt's strategy for 

economic development. The leit-motif for Egyptian industrialization is 

import substitution. This is borne out by the first Five-Year Plan for 

the economic development of the country (1960/61 - 1964/65). The fol-

lowing table illustrates this point. The table indicates quite clearly 

Value added 

II " 
II " 

II " 
" " 

Table 1.1 

Main Targets of the First Five-Year Plan 
for Egypt 1960/61 - 1964/65 

(LE million at 1959/60 factor prices) 

1959/60 1964/65 % change 

(total) 1282 1795 + 40 

in agriculture 400 512 + 25 

in electricity and 
manufacturing 273 540 + 100 

in construction and building 52 51 2 

in infrastructure sectors 261 316 + 12 

1 

/ 



Table 1.1 (Continued) 

Main Targets of the First Five-year Plan 
for Egypt 1959/60 - 1964/65 

(LE million at 1959/60 factor prices) 

1959/60 1964/65 % change 

2 

Value added in commerce 127 

169 

158.3 

229.2 

162 

214 

214.7 

214.9 

+ 28 

" n in services + 27 

Exports ... 36 

Imports 6 

Source: 

that the growth of electricity and manufacturing was expected to be the 

prime mover in the general growth of income. It also shows an absolute 

decrease in the value of imports over the Plan period, which is a clear-

cut case of import substitution. 

Two observations have to be made from the outset. One is that, 

judging from the Plan targets, the country has adopted a strategy of 

industrialization for economic development. The other is that within 

this broad strategy, an import-substitution policy was chosen. One may 

then conduct M.s evaluation of the Five-Year Plan, to be referred to 

henceforth as the Plan, on three levels: one, byexrl.mining the rationality 

of industrialization as a strategy; two, by accepting the latter and 

examining the appropriateness of the chosen policy, ioe., import substi-



3 

tution (in this case import substitution. is to be compared with alternative 

policies such as export promotion); three, by taking both the strategy and 

the policy for granted and examining the particular choice of industries. 

We shall be concerned mainly with the third level, i.e., examining 

the appropriateness of the choice of industries for import substitution. 

It should be pointed out, however, that this is not really independent 

from examining the export promotion policy. The crucial question is: 

Should the coun~ secure any commodity directly by producing it domesti-

cally or indirectly through producing something else and trading it for 

that commodity on the world market? 

The basis for the choice of industries for import substitution 

is not always clearly stated in the Plano Although consideration has 

been given in some cases to comparative advantage, this is not always 
1 the case. Thus, the Plan envisaged a rapid expansion in the production 

\ 

of cement, fertilizers and petroleum. These are industries in which Egypt 

appears to have a comparative advantage. On the other hand, the Plan 

document states that tI ••• metals will playa basic role in our coming 

industrial revival".2 Chemicals come high on the list but are second 

priority after metals. These are industries in which it is not readily 

demonstrable that Egypt has a comparative advantage. 3 

1Bent Hansen and G. Marzouk, DeveJotmlp,nt and Econnmic Policv in 
the U.A.R. (Egypt) (A1'1sterdarn: North HoTra:~blishj,ng Co" 196j); p. 306. 

2 
The PIRn Frame, p. 9. 

3There may be some important noneconomic factors in the choice 
of such industries. Unfortunately, the Plan Frame does not mention any­
thing about such factorso We are, therefore, forced to leave them out 
of account. 
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Unless careful scrutiny is practiced in the choice of industries 

for import substitution, the whole development effort may be frustrated. 

There is a growing wave of alarm against "too much import substitution", 

which suggests that there is a limit as to how far any country can 

proceed with import-substitution POlicy.L The Secretary General of the 

UNCTAD, Raul Prebisch, has succinctly portrayed the situation thus. 

The simple and relatively easy phase of import substitution 
has reached, or is reaching its limit in the countries where 
industrialization has made most progress. As it happens, the 
need arises for technically complex and difficult substitution 
activities, which usually require great capital. intensity and 
very large markets if a reasonable degree of economic viability 
is to be attained. Thus, there are limits to import substitution 
in the developing countries which cannot be~xceeded without a 
frequent and considerable waste of capital. 

As it is clear from the above quotation, reasons for such pes­

simism are many. For one thing, market limitations are bound to--prevent 

a country adopting an import-substitution policy from realizing the 

potential economies of scale which are possible in many manufacturing 

industries. The result would be a high cost of production which, because 

of the fact that industries within an economy are interrelated, will 

flspill over" to other industries. Moreover, protection -which is generally 

the main vehicle for import substitution- once granted to an industry, 

U 
Cf. Wilfred M;.;.l"3nbaClm, "Comp!1r-ative Costs and Economic DeveloO!l1<3nt: 

the Experience of India ll
, AER~ LIV (May 196h); Santiago Hacario, IIProtec­

tionism and Industrialization in Latin America ll , Econom.i.c Bulletin for 
Lat.in .Il,~eric::l (r,jarch, 1964); the reoort bv the Secre-tarv General of the ___ _'" ..... .. ~ 1.1 

TL;,;rAD, lti:wl Prt'lo·i.:=;(~h i.n ...,.;;.t Pr("'>'>:-.·~,iir:-:s 0;' •. ",. ;;'dtp,l ?~·j~ .. j{'nc: Cr')nfl:'l,'·,:.r,r~e 

~>n :rad8 Rnd nevp.lo?~"l!"..!lh..J..~~DT:-vol:H·Ti71.2Il~Y. st-'lt.8.:,;pnts (Ne~v Yo:r~ 
19b1Tand I.HeD. LittlA, T. Scitovsky and 11. Scott, Indus..!ry and Tra~ 
in Some Deve~oping Countries (Oxford: O.E.C.D. Development Center, 1970). 

5R• Prebisch, OPe cit., p. 14. 



becomes very difficult to remove. Finally, and more important, countries 

may be tempted, inter alia, by savings of foreign exchange when they 

resort to a policy of import substitutio~But because of the neglect of 

the indirect import requirements most of them end up spending more foreign 

exchange for imports of intermediate gOOds.
6 

This last reason for pessimism about import substitution is the 

basis for the present work. The Egyptian Plan envisaged a change in the 

external position from a deficit in the balance of trade of LE 60.4 

million for the base year 1959/60 to a virtual equilibrium in that balance 

by the end of the Plan period in 1964/650 However, instead of this pro­

jected equilibrium, there emerged a large deficit. 7 It will be maintained 

that, although many factors contributed to this unplanned outcome,8 the 

choice of industries for import substitution, as reflected in the pattern 

of investment, is an. important factor in this respect. It seems that the 

indirect import requirements implied by the investment program embodied 

in the Plan were not carefully worked out. 

The Plan suffered from two other major deficiencies. The planners 

based their calculations on the premise that labour is abundantly available 

and does not constitute a barrier to the growth of the economy. Hence, 

6This is often coupled with a change in the structure of imports 
towards more rigidity. See S. Hacario, 2P~it:.!..' p. 80. It is interest­
ing that W. Nalenbamn has noted in this regard that despite the restric­
tive import poUcy of Jndia, t.his "has as yet not redllced the ratio of 
total imports to nat.ional productll •. Halenbaum, £E. cib..) p. 395. 

7m 1964/65, imports totalled LE LOO.8 million lvhile exports were 
only LE 265.2 million, and hence, the~e was a balance-of-trade deficit 
of LE 135.6 million. See U.A.R., CAPMS, statistical Handbook (Cairo: June, 
1971), pp. 236-241. 

8Such as the cotton crop failure of 1961/62. 
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they ignored labour completely in their selection of investment projects.9 

The contention in this dissertation is that, even though labour may be 

in excess supply, 10 there is still some cost involved in shifting labour 

from rural areas (where it is assumed abundant) to urban areas (where it 

is scarce). Even more, it is unskilled labour that is abundantly available, 

but only skilled labour is required. Thus, it cannot safely be assumed 

that labour is abundantly available and hence treat it as a free factor. 

The approach followed here is to incorporate the cost of education and 

training of labour as part of the constraints in the overall problem 

of allocating investment resources. 

MOreover, it seems that the Plan was not based on a comprehensive 
11 

model of the eco~ that takes interdependencies into account. This 

points to a serious gap in the techniques of planning in Egypt. As a 

result, the fundamental interdependencies among the different sectorh 

were not well understood in the Plan. For example, the planners failed 

to place emphasis on agriculture commensurate with its position in 

Egypt's system of production. This led to the recurrence of several 

bottlenecks and shortages. The present work is construed as a step towards 

9Hansen and MarzQuk, £e. cit., p. 305. 

1°Some authors, notably Bent Hansen, would even take issue with 
this. Hansen argu~s, on the basis of empirical eVidence, that there is 
no absolut.e surplus of labour i.n Egyptian agriculture. ~., pp. 78-79. 

"Cf. Charles Issa1fi~ ~L:Ln ~~yo~~:~l?E.: .. An~'2m.ic An9.1~ 
(London: Oxford U. Press, 196), p. 68; Hansen and Harzouk, QE. Cit., 
p. 305; and Patrick O'Brien, The Revolution in Egvntts Economic SYstem 
(London: Oxford U. Press, 1966);-p. 15t). db_. " 



filling this gap. We shall thus study the interdependencies in Egypt' s 

structure of production. The purpose here is to identify the sectors 

that are crucial to expansion in the rest of the economy. It is impor-

tant to determine if certain individual sectors have to be expanded as 

a prerequisite for expanding others. It is also important to know if 

certain sectors have to be developed as a group, because of conditions 

on the production side. 

In the light of the above discussion, the following hypotheses 

will be tested. 

(a) The individual sectoral output targets in the Plan are not 

consistent. 

(b) The overall growth target and the balance-of-trade target 

are not consistent. 

7 

(c) The introduction of labour cost in the investment allocation 

problem changes the pattern of that allocation. 

2. The Method of Approach 

The method of approach we follow here is that of activity analysis. 

It includes both input-output analysis and linear progrannning. This ap-

proach has had much currency in the literature on development planning 

in recent years. 12 This approach is especially suited to the questions 

12The literature on this at'ea of development planning is vast. 
Here are some of the most im~Jrtant pioneering exam?lp.s. R~gnar Frisch, 
A Metrod of \'Jorking 011t a Nllc:ro-econonic PJ an Frame with Particular 
Reference to t}:9- r"V;-"[i~;'''.lion~-oTl)e~f6r;;,,;n{-Pl'oiecTs. Porehm '(raa;;-and 
EmE1~ent (Oslo: OsloD. Institute ot'£conomi~s, 19SD)-('m'iIDeographedT; 
J. Sanciee, A De~onstration Plf.nnin~ 11.odel for India (Bombay: Asia Pub. 



examined here. Firstly, these questions are concerned with the optimal 

allocation of investment resources and hence with the selection of the 

best production activities. The linear programming approach determines 

optimal choice as defined by a criterion function known in linear prog­

ramming terminology as the objective function. Thus, by means of linear 

programming, planners are able to pick the best of many feasible alter­

natives. Secondly, the consistency among the individual targets in the 

plan is very crucial, so also is the feasibility of those targets. In 

the absence of a general equilibrium framework, such as linear program-

ming, there is no guarantee that a compatible set of targets will be 

attainable. This is the situation encountered most frequently in the 

8 

ordinary development literature. Planning on the basis of linear program-

ming combines both consistency and feasibility simultaneously in the 
13 

problem of resource allocation. 

House, 1960); H.B. Chenery and K. Kretschmer, "Resource Allocation for 
Economic Development", Econometrica, XXIV (1956), 355-399. For a sample 
of more recent studies see the collection in H.B. Chenery et al., eds., 
Studies in Development Planning (Cambridge, Mass: Harvard U. Press, 1971). 

13In fact the distinction between the consistency aspect and the 
feasibility aspect of a plan antedates the practice of formulating plans 
on the basis of linear programming models. Consistency refers to the compa­
tibility among the different targets of the plan. Feasibility refers to 
the realism of the plan itself, in the light of resource availability. ~~ 
example should clarify this subtle distinction. Suppose that, on the basis 
of a politically determi.ned vector of final demand, the planners work out 
a set of sectoral out'Put levels using an input-output table. Suppose also 
that these outpu.t levels are ado?-:ed as te.rgets. 8uch targets are t.hen 
said to be consistent. Bowever, it is possible that available production 
capacities ann resources are not sufficient to genC)rate those output 
levels. The targets are t.hen called infeasible. In a linear progranuning, 
context, the resource-avaiability aspect is taken care of and hence 
any program that is consistent has to be feasible. 
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Thirdly, because of institutional and other rigidities in the 

Egyptian economy, markets, particularly factor markets, often fail to 

reflect the social valuation. It then becomes mandatory to use shadow 

prices instead of market prices, in those cases, to guide the allocation 

of resources in the course of economic development. The solution of the 

dual problem corresponding to the primal problem provides the shadow 

prices needed. Finally, the indirect effects of any course of action are 

often no less important than the direct effects. With respect to economic 

decisions this is certainly true. Thus, during the implementation of 

Egyptts first Five-Year Plan, many shortages developed, and production 

could not respond quickly enough to these shortages. The result was rising 

prices, interruption of production and balance-of-payments deficits. To 

the extent that these events were unplanned, it means that the planners 

were not suffiCiently aware of the implications of the interdependence 

among different sectors. One needs therefore to examine the interrelation 

among the different sectors of the economy to determine which sectors 

are vital to the expansion in the economy at large. The input-output 

analysis is particularly useful here. By input-output analysis planners 

are in a better position to identify potential bottlenecks and to devise 

the necessary measures to avoid or at least minimize such bottlenecks. 

3. Q!::E~~ti2.1J...2f..~~~_I?is~rtati0!1. 

The organization of +'he dissertation f0110..,.;-s from the previous 

discussion of the problem and the method of approach to be adopted. Thus, 

in Chapter II we examine the main features of Egyptts first Five-Year 

Plan from the standpoint of the theory of economic policyo Here, the 
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aims or objectives of the Plan are specified and interpreted. The relation­

ship among the aims, among the targets,and between the aims and the targets 

will be examined in order to test the consistency of the Plan. Two con­

sistency tests are applied, one to the sectoral output targets and the 

other to the overall growth and the balance-of-payment targets in the 

Plan. In Chapter III, some aspects of the structure of production are 

analyzed. The purpose is partly to answer some of the questions raised 

in the previous chapter. :Some indices of interdependence are computed, 

based on the input-output tables of the Egyptian economy for the years 

1954 and 1963/64. The often observed phenomenon of recursivity in the 

structure of production will be discussed in the light of the triangu­

larized input-output matrices. Also, the direct, indirect, and total 

(direct plus indirect) import coefficients are computed. The implications 

of these coefficients for the import requirements are discussed and con­

trasted with the Plan targets in this regard. 

A planning model for the Egyptian economy is developed in chapter 

IV. This model is of the linear programming variety. The model distin­

guishes between domestic and foreign sources of investment, and takes 

account of the cost of education and training of labour. Both the primal 

and the dual formulations of the model are explored, and the sensitivity 

of the results to the basic assumptions of linear models are also discussed. 

In Chapter V t.he model is solved numerically. The implications of the 

model solution for the optimal pattern of investment are examined. We 

also discuss the pattern of comparative advantage implied by the model. 

The model is used to assess the pattern of capacity expansion and 
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investment in Egypt's first Five-Year Plan. In particular the effect of 

the planners' practice of ignoring labour cost on the allocation of 

resources is studied. We also analyze the implication of expanding certain 

industries as planned, and determine the pattern of capacity expansion 

when the objective is to minimize foreign capital inflow. Finally, Chapter 

VI is devoted to summarizing the basic thesis and stating the main con­

clusions. Points for further research conclude the chapter. 



CHA.PI'ER II 

Arns AND TARGEl'S IN 
EGYPr I S Fmsr FIVE-YEAR PLAN 

The purpose of this chapter is to examine Egypt1s first Five-

Year Plan from the standpoint of the theory of economic policy. The main 

features of the Plan, as a statement of economic policy, will be singled 

out. This lays the ground for some of the major criticisms discussed in 

the later sections. In Section 1 we examine briefly the nature of aims 

and targets in the theory of economic policy. Section 2 examines aims 

and targets in the Plan •. Consistency aspects of the Plan will be discussed 

in ~ctions ), 4 and 5. The discussion of consistency in Section) is 

general, aimed at setting the tone for empirical consistency tests performed 

in Sections 4 and 5. 

1. Aims and Targets in the Theory of Economic Policy 

Economic policy is about ends and meanso 1 The ends are called 

targets and the means are known as instruments. A "target" refers to any 

economic magnitude deemed desirable by the decision-maker. The means to 

achieve the target is called an "instrument ll • There is distinction in the 

literature between aims and targetso Aims refer to the global objectives 

of the policy-maker or society in question. These are usually cast in 

broad, loose terms. The targets are nore specific. 

1 Bent Hansen, The Economic Theorl of Fiscal Policl (London: George 
Allen and Unwin Ltd., 1958), pp. ,:s. 

12 



The theory of economic policy distinguishes between fixed and 

2 flexible t.argets. A policy with fixed i~argets is one where the target 

13 

variables take on fixed numerical values (for example, to make investment 

duril1g a given pertod 1£ 500 million). If, however, instead of fixing 

numerical values for the target variables, a function of the variables 

is to be optimized, the policy will be one ;lith flexible t.argets. An 

example is the maximization of emploj~ent, or per capita consu~ption, 

or the minimizat.ion of the balance-or-payments deficit. In practice, 

usually a combination of fbccd and flexible targets are assigned for 

economic policy~ An BX9mple would be to stipulate as targets th0 

'mi!l..Lmization of investment (the flexible target) necc;3sary to achieve 

a given increase in national incoMe (the fued ta:rget,). Dlst.inctic.m is 

also made between four types of variables:) data, target variab13s, 

instruments and irrelevant vcriable& .. ~.\,;;rget variables Clnd inst.ruments 

wore defined above. The data [~e those variables considered external to 

the economic context of the problem at hand. Irrelevant. variables are 

those endogenous variables other than the targets, i"e., of no direct 

interest to the policy .. maker. The basis of the distinction between the 
. 

four types may be revealed by the scheme of Table 2.1. 

2 Jan Tinbergen, E~onomic Polic,I': Prinriples and Des~ 4th 
revised printing (Amstel'dam':~ North-HoTIa'i1d F-ub. co.T; 19?)"7. 

)See Jan l'intlel"r;G;:1~ <+,-~r.e Theo!'Lof Econo!T'lc_PolicY'. (Amsterdam: 
'North-Holland Pub. Co., ~ 9:;,2 j, Ch. II. 



Table 2.1 

Classification of Variables in Economic Policy 

Variables of interest Variables of no interest 
to economic policy to economic policy 

Jointly-
determined target variables irrelevant variables 

Pre -determined instruments data 

Generally speaking, the theory of economic policy is a study of 

the end-means relationship in the sphere of the "economic".4 The end-

.sans relationship by itself is very general; its study falls within the 

realm of logic. However, when we talk about the end-means relationship 

in the economic world, we discover that there is more to it than pure 

14 

logic; it acquires substance that emanates from the particular mechanisms 

and regularities prevailing in the economic phenomena. Thus one of the 

foremost questions is that of the consistency of economic policy. This 

consistency may have to do with the relationship among the targets or 

between the targets and the instruments. Inconsistency among the targets 

is a situation where the achievement of one target precludes the 

achievement of another. It may result from a contradiction between some 

4More broadly, economic policy is about the "what", the "how" 
and the IIwholl, to quote Boulding. See K. Boulding, Principles of Econo.!!li£. 
f2..1icJ': (Englewood Cliffs: Prentice -Hall Inc., 1958). By the se terms 
Boulding means the targets, instruments and the policy-maker, respectively. 
See Chapter 1 of his book for very lucid non-technical exposition. 
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targets and one or more equations in the 5,Ystem. 5 

There are, generally speaking, two rules of thumb for economic 

policy: (1) the number of instruments must be at least as large as the 

number of targets, and (2) all the targets depend on all the instrmnents 

combined.6 It is also important to note that the value of the instruments 

will depend on the data of the 5,Ystem. We shall now turn to the application 

of the above concepts to Egypt's first Five-Year Plan. 

2. Aims and Targets in the Plan 

In this section we examine the Plan from the standpoint of aims, 

and targets. We shall also examine what the planners thought would be 

the instruments of the economic policy embodied in the Plan. 7 But first 
8 we must say a few words about the way the Plan was constructed. 

It was the global target of the Plan, decided by the political 

leadership, to double national income in ten years. The National Planning 

Committee used an aggregate capital-output ratio to estimate the total 

amount of investment needed. That amount was broken down by sector. The 

5Tinbergen, OPe cit. 

6Ibid., pp. 27-28. The two statements in the text should be 
qualified. In the cases which Tinbergen calls consecutive or partitionable, 
the values of some of the instruments may depend only on the values of 
some of the targets. A similar situation holds for cases of corresponding 
consecutivity or corresponding partition. See ibid., pp. 28-30. 

7There is a good survey of the ~oals and instr.uments of Egypt's 
economic policy for the period preceding tho Plan, in Nabil SUkkar, 
"Chenery .. Bruno Test of Egypt's First Comprehensive Plan," Unpublished 
Ph.D. ThesiS, Indiana University, 1969, pp. 34-39. 

8Regarding this point we shall draw heavily on the interesting 
material in Patrick O'Brien, The Revolution in E&l~tls Economic SOCstem 
(London: Oxford U. Press, 1965J, pp. 15b-lb4. 
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implications for exports, imports and final demand were then derived 

using an input-output table. Within each sector, the individual ministries 

and departments were invited to propose individual projects to fit into 

the global frame of investment. The establishment of such a frame, in a 

consistent fashion, was the task of the National Planning Committee (NPC). 

According to the preamble of the Plan Frame, the aims of the Plan 

may be summarized as follows: 

(a) raising the welfare of the populace, 

(b) distributing national income such as to achieve the "socialist, 

democratic,> and cooperative society", 

(c) activating the labour force by education and training, 

(d) availing every able and willing citizen of an opportunity to 

work, and 

(e) achieving balanced self-sustained growth of the economy. 

In a nutshell, these aims are rooted in growth, social justice, and full 

employment. 

The Plan had three basic targets: 

First, to increase value added by 40% over the five-year period, 

1960/61 - 1964/65; 

Second, to achieve an equilibrium in the balance of payments (no excess 

of exports over imports) by 1964/65;9 

9.some writers, notably Issat.,i mention that by 1964/65 imports 
will decline from LE 229.2 million to LE 214.9 million, while export.s 
will rise from LE 168.8 million to LF. 229.3 miLlion, thus turning the 
1959/60 deficit of LE 60.4 million to a surplus of LE 14.4 million. He 
cites the French-language version of the Plan Frame. However, according 
to the Arabic-language version of the Frame, exports are to rise from 

(continued) 



Third, to increase employment by 1026 thousand workers, from 5975 

thousand workers in 1959/60 to 7001 thousand in 196h/65.
10 

The planners were not thinking consciously in terms of targets 

and instruments, and hence they were not explicit on what instruments 

they intended to use. But the history of economic programming in Egypt 

as well as the method followed in constructing the Plan may provide some 

clues as to the nature of the instruments therein. At the beginning of 

Section 2 we already outlined briefly the way the Plan was constructed. 

We should add here that when it could not get the private sector to 

implement the investments that it envisaged, the government decided to 

nationalize most of the large industrial enterprises in 1961 and then 

in 1963. We may conclude, therefore, that the total volume of investment 

17 

was an instrument. But having only one instrument and more than one target 

violates the first rule of thumb for economic policy, and will likely 

lead to conflict among the targets. 

We may formalize the argument with the help of the following 

simple model. We use the following notation: 

LE 158.3 million in 1959/60 to LE 21h.7 million in 196h/65, with the 
import figures being the same as those quoted by Issawi. This means that 
the balance of payment will be in equilibrium by the end-year of the Plan. 
The reason for the discrepancy in the export figures may be due to the 
difference in the basis of valuation. It seems that the figures quoted 
by Issawi for exports refer to the value after adding trade margins, a 
thing that was not included in his import figures. See en. Issawi, ~El 
in Revolut~on, opo ci~!, p. 67, and Plan Frame, Tables 28 and 28-a. 

10This amounts to 17 per cent incre~sp. over the Plan period, a 
growth rate much lower than that of natio~al income. This indicates a 
marked bias against labour-intensive projects e In fact, as O'Brien put 
it, "officials ••• appeared uninterested in capital-labour ratios". See 
O'Brien, OPe cit., p. 278. 



1'00 = increment in total output (including intermediate inputs) 

over the Plan, 

voo = increment in gross value added over the Plan, 

moo = increment in imports of goods and services in the target 

year , 

x = increment in exports of goods and services in the target 
00 

year , 

d
02 

= increment in foreign capital inflow in the target year, 

i = gross fixed investment over the Plan. 
00 

We postulate the following relationships: 

voo = voo Yoo (2.1) 

Yoo = . /K 
l.oo 00 (2.2) 

MOO =m + Soo yoo + w i (2.3) 
00 00 00 

x =x (2.4) 
00 00 

d
02 

= m -x (2.5) 
00 00 

where v , K , s and w are fixed scalars, and variables with a bar 
00 00 00 00 

18 

are given exogenously. Equations (2.1) - (2.5) should be solved to express 

the instrument, i oo' in terms of the target variables, voo and d02 •
11 

FrOM (2.1) and (2.2) we get 

i =(K/V)V 
00 00 00 00 

and from (2.2) - (2.5) 

i = K Cd - em - x )) / (€ + W K ) 
00 00 c~ co DC 00 no 00 

(2.6) 

(2.7) 

11Since the purpose of thiB section is only to demonstrate the 
relationship between the instruments and the targets, we decided to leave 
out the employment target, to make things simple o The exclusion of the 
latter from the analysis should not affect the conclusiono 
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The point that we would like to emnhasize is that. the value of i from 
~ 00 

(2.6) may not be the same as that from (2.7). Under the circumstances, 

it is clear that certain inconsiztencies may emerge. 

If we treat the specified II surplus" in the balance of payments 

(or, rather, foreign capital inflow) by 196h/6S as a target, then (2.6) 

and (2.7) cuntain two targets (v and d 2) but only one instrument (i ). 
00 0 00 

Only by sheer coincidence would a single value of i achieve both fixad 
00 

targets. Most probably .. howev<3r, the value of i implied by the one will 
00 

differ from that ::"mplied by the other. We say that -::he tlVC targets are J 

12 
because of the nature of the instrument, in conf] i.~t.. On the oti1e:r 

hand, if d is assumed to be a forecast rather than a target, ::102 wiJl 
02 

then belong to the category of irrelevant variables, to use Professor 

Tinbergen' 5 terminology. Here, there will be no incoIl>'3istency in the 

targets; but tho lil{elihood of do2 actually reaching the specified value 

will then depend on how accurately that value was det~rmined in the fjxst 

place. 

12 Sukkar r3.!l a consistency test on the aggregate targets of the 
Plan, which revealed inconsist.ency 0 See 3ukkar, 5:'.~A., p. 104. We 
may, for short, call conn tct arr.ong the at;~egn<e t,arf!ets m~c!.9-i~<!~5 s~El.!"EY 
and (!onflict among sectoral targets 'f'iicro ... :i.nr,on~~.st,Em=J:'.o On logical g:rou.11.ds$ 
the absence of the firBt does not Eer s~ rule out the possibility of the 
latter, vlhile the existence of the first r .... ~ce5sarily implies the exist.ence 
of the latter. If ,.)'8 accept the result of the Mst performed by Sukkar 
on the aggregate t;;,rget.s it must follow, thsrp,fo:-e, that (at least some 
of) the sectoral targets must be in conflict. This is an interesting 
conclusion; but equally interesting is 'the question: where are sectoral 
inconsister"cies located'~' This is what vJe shall attompt to answer in 
sections 3, 4 and 5. 
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3. Consistency Aspects of Egypt's Five-Year Plan: General Discussion 

Generally, there are three levels to the consistency aspect of 

the Plan. At one level there is consistency among the aims; at a lower 

level there is consistency among the targets; and still at another level 

there is consistency between the targets and the instruments. Since the 

planners were not very specific about the number and nature of instruments 

to be used, we shall refrain from discussing consistency between the 

targets and the instruments. Let this be a point for further research. 

Looking now at aims (a) - (e) we notice that in particular, aims 

(d) and (e) may not be consistent. One reason is that, in order to provide 

every able and willing citizen an opportunity to work, it may be necessary 

to expand certain sectors (the ones with a larger capacity to absorb 

labour) faster than others. For example, it may be that, given the limited 

resources available for investment, either for capital formation or for 

... training labour, the best that could be done would be to expand cottage 

or handicraft industries. If by balanced growth is meant that all sectors 
1) 

of the economy keep in step, then the aim of full employment may not be 

consistent with the aim of balanced growth. 

We now turn to a discussion of the consistency among targets in 

the Plan. There are two areas where there may be inconsistency. First, 

it is not certain whether the national-income target is consistent with 

the balance-of-payments target o Most probably, they are inconsistent. 

1)This is one emphasis of the theory of balanced growth, to avoid 
problems of supply. Another emphasis of the theory, based on demand 
considerations, prescribes a "big push" for successful development. See 
Albert O. Hirschman, The Strate$Y of Economic DevelOpment (New York and 
London: Yale U. Press, 1958), pp. 51-52. 
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This is because the magnitude of the import-substitution effort would 

have to exceed one-third of total imports in the target year, a task 

14 that is likely to be very difficult to achieve. The consistency aspects 

of these two targets will be examined more rigorously in a following 

section, using input-output techniques. 

Another aspect of target inconsistency arises in connection with 

the individual output targets for different sectors. Again, let us take 

a look at Table 1.1 in Chapter I. The economy is divided into six main 

sectors: agriculture, electricity and manufacturing, construction and 

building, infrastructure sectors, commerce and services. It was planned 

that value added in these sectors should increase over the Plan period 

by 25%, 100%, -2%, 21%, 28% and 27%, respectively. These target growth 

rates do not reflect any commitment to balanced growth. 15 Even more serious, 

it is not very clear if these sectoral growth targets constitute a 

consistent set. As we know well from the technique of input-output analysis 

14In 1959/60 the ratio of total imports to GNP was about 18 per 
cent. Applying this ratio to GNP in the target year we get LE 323.4 
million (= 1795 x 0.18). Target imports are LE 21409 million, which 
implies an import-substitution program of about one third of imports in 
the target year. 

" 

In this regard, it is interesting to note that regression analysis 
of Egyptian imports over the period 1952/53 - 1964/65 produced an income 
elasticity of imports larger than one. See Essan Eldin H. Montasser, 
"Egypt's Pattern of Trade and Development," Unpublished Ph.D. thesis, 
Princeton U., 1972, pp. 173-182. Cross section regression analYSis of 
53 (developAd and less-developed) countries indicated that "import 
requirement,s tend to 'c"" l:if:her in absolute terms as total GDP of various 
countries increafles." See Loreto M. Dominguez, IIEconomic Growth and Import 
Requirements," JDS, VI (April 1970), 292. 

15. As was ment~oned earlier, balanced growth is one of the avowed 
aims of the Plan. 



the different sectors of the economy are mutually interdependent. Sectors 

supply intermediate inputs to other sectors and demand inputs from each 

other. This fact imposes stringent limitations on the ability of some 

sectors to grow faster than others - given the balance-of-payments position. 

The quantitative production relationships among the individual sectors 

will be examined in detail in Chapter III. In this section we shall limit 

our discussion to these general remarks and move on to the next sections, 

where we are to perform a set of consistency tests to provide a more 

rigorous treatment. 

4. Testing the Consistency of the Sectoral Output Targets 

The procedure that we shall follow here is rather straightforward 

We start out with the final bill of goods (that is, the vector of final 

demand) envisaged by the planners in the end-year of the Plan, 1964/65. 

By working this bill out through an input-output model, we solve for the 

sectoral output levels. On comparing the computed output levels with the 

planned ones we get an idea as to how consistent the latter are. The 

basic assumption here is that the input-output table used reflects the 

true interdependencies in the economY and, hence, yields a consistent 

set of output levels. This set is the norm against which the planned set 
16 

is to be examined for consistency. 

16 
There are many problems involved here, however. One is that the 

input-output coefficient matrix may not reflect the true technical relations 
in the economy. This is not a problem ~~th the approach per s~. Another 
problem, a more serious one, is that the result may depend to a large extent 
on the degree of aggregation. See J.B. Balderston and T.M. Whitin, 
"Aggregation in Input-output Models,1I in O. Morgenstern, ed., Economic 
Activity Analysis (New York: John Wiley and Sons Inc., 1954), pp. 79-128. 



23 

Formally, we have the standard input-output model in the structural 

form, using matrix notation 

* * Ady +f =y o P 0 
(2.8) 

where Ad is an N x N domestic input-output coefficient matrix,fp is an 

* N x 1 vector of planned final demands. We solve (2.8) for y in terms 
o 

of fp to get 
* .1 

Yo = (I - Ad) f p• 

* Yo is a set of consistent output levels for the individual sectors against 

* which the planned levels, y , will be judged. 
p 

It is not necessary for the consistency of the sectoral output 

* * levels that y . = y . for all i because one must make some allowance for 
oJ. pJ. 

random errors. We, therefore, set up the hypothesis that the difference 

* * between y and y is insignificant, in the statistical sense. There are o p 

many alternative methods of testing such a hypothesis. One particularly 

suitable method is to regress the computed output levels for the 1954 

and 196)/64 input-output data on the planned output levels to obtain a 

regression equation of the form: 

* * y = 1jJ + t/J Y (2.10) 
oi 00 01 pi 

The joint hypothesis is t/J = 0, and t/J = 1. Since the computed output 
. 00 01 

* levels, y ., are, by their very derivation, mutually consistent, the 
OJ. 

rejection of the above null hypothesis means that the planned output 

levels are not consistent. The statistic most suitable for the test at 
2 17 

hand is Hotelling's T • 

11For the statistical-theoretic rationale for this statistic, see 
Ben W. Bolch and Cliff J. Huang, Multivariate statistical Hethods for 
Business and Economics (Ehglewood Cliffs, N.J.: Prentice-Hall Iiic., 1974), 

(continued) 



Table 2.2 contains the planned final bill of goods, the planned 

output levels estimated using the planned bill of goods and the input. 

output data for 1954 and 1963/64. It is clear from comparing columns 

24 

(2), (3) and (4) that the planned output levels for mining and quarrying, 

basic metal industries and transport and communications are larger than 

what is implied by the planned final bill of goods. On the other hand, 

the planned output levels for nonmetallic manufacturing and other 

industries are smaller than what is implied by the same bill of goods. 

When the output levels we estimated on the basis of the final 

bill of goods were regressed on the planned levels in the fashion indicated 

above, the resulting numerical estimates were as indicated in equations 

(2.11) and (2.12) below. 

* * Y54 . = 1.5310 + 0.8614 y . 
,1 (0.541) (11.671) p1 

(i = 1, ••• , N) (2.11) 

* * Y • = -4.3253 + 0.9915 y 
63/64,1 (-0.439) (28.406) pi 

(i = 1, ••• ,N) (2.12) 

* * where Y54,i and Y63/64,i are the output levels estimated on the basis of the 

1954 and 1963/64 input-output data, respectively, and the numbers in paren-

theses are the t-scores. On the basis of these estimates the joint hypothesis 
18 

was rejectedo We infer from this statistical analysis, then, that the 

planned output levels are not identical with the required output levels 

pp. 128-129. 

18The sample v8,lues of T2 were approximately 23567.4 and 13443.9 
for the 1954 and 1963/64 equations, respectively. This is much larger 
than the theoretical value of 12.02 at the one per cent confidence limit 
and with degrees of freedom 2 and 18. For a discussion of the computational 
procedure, see Bolch and Huang, ibid. 



Table 2,,2 

Planned and Estimated Industry 
Output Levels for Egypt 

____________ ..-:(in LE million a"l, 19?~/60_~actor pdces) _ 

No. 

1 

2 

3 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Industry 

Agriculture 

Ginning and pressing 

Hining and quarrying 

Food processing 

Tobacco 

Spinning and iJ6aving 

Clothing 

Paper and paper products 

Chemical manufa~turing 

Coal and petr,)leum 
refinjng 

Nonmetallic manufacturing 

Basic metals 

Hetal products 

11achinery except elec­
trical machinery 

Planned 
Final 
Demand 

Planned 

Gross Output Levels 
based on 

Gross ----------
Output 
Levels 

the 195w the 1963/ 
input- 64 input-
output output 
matrix matrix 

~(I~) ____ ~(~2L ___ . _____ ~(3~) ____ ~(h~) __ _ 

137~6 732.2 643.6 743.8 

135.6 

16.5 

399.1 

17.5 

141.5 

33.2 

37.1 

24.2 

11.6 

186 .. 5 

73.4 

506.1 

18.0 

239.8 

89.8 

23.7 

'123.9 

33 .. 4 

188.5 

4801 

560.2 

30.1 

245.2 

34 .. 8 

72.8 

30.3 

39.3 

34~9 

189.8 

32.5 

505.0 

16.1 

83.5 

36.6 

h7.7 

-.---------~--~-----,-----------~--



Table 2.2 (Continued) 

Planned and Estimated Industry 
Output I~vels for Egypt 

_______ • _______ -.( .. _i_n_LE_m_i_l_l_ion at 199/60 factor erices) 

Planned 
No. Industry Final 

Demand 

(1 ~ 

15 Electricity 13.7 

16 
a 

Building and construction 122,,0 

17 Transport and communi- b 
cations 80.0 

b 
18 Other serYices 330.0 

19 Wood and furniture 21.7 

20 Other industri!1s 110.8 

Sources and Notes: ---

Planned 
Gross 
Output 
Levels 

~2 ~ 

35.1 

12200 

164.0 

765.0 

23.3 

136.2 

Gross Output Levels 
basad on 

the '1954 the 1963/ 
input- 64 input-
output output 
matrix matrix 

(3l ~h l 
32.2 39.8 

1?6.9 128.2 

152.3 146.2 

806.6 529.4 

23.7 32.9 

'i49.0 161.7 

Column (1) ~,ral3 derived from Table 28-a of Plan Frame using the 
formula: FJ.nal demand = gross output + imports (c.r:f.) - intermediate 

deliveries - imports for final use. 
Column (?) was extracted from Tables 18 and 20 of Plan l~ame. 
Columns (3) and (h) are estimated according to equat:i:onT2.9), 

using the 1954 and 1963/64 in?ut-output rr~trices, respectively, along 
wi th the planned final dCrland vector of col'lmn (1). 

aFor this industry, we assumed that all output goes to final 
demand. 

bFor this industry, we assumed that about one half the output 
goes to final demand. 

26 
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estimated from the planned final bill of goods on the basis of the input­

output data for either 1954 or 1963/64. This leads to the conclusion that 

the planned output levels are not consistent. 

5. ~esting the Consistency of Growth and Balance-of-Trade Targets 

A test was also designed to determine if the targets of 40% growth 

in value added and a zero deficit in the balance of trade are compatible. 

In this connection we shall also try to find out whether the indirect 

import requirements have been taken into account. To do that, we take 

the planned final bill of goods (column (1) of Table 2.2) as our starting 

point. Also, we shall accept the export figures given in the Plan Frame 

at their face value. It only remains to deduce the import levels implied 

by the vector of planned final demands. Utilizing input-output data the 

total (direct plus indirect) intermediate import requirements implied 

by the vector of planned final demand is calculated. To this is added 

the amount of imports required for final use. This sum is the total figure 

for imports, which must be matched by the total value of exports. Any 

discrepancy between total net exports (exports less imports) calculated 

here and the net exports figure in the Plan can be taken as an indication 

of inconsistency only if an equal savings cannot be achieved through 

import SUbstitution. If it is not possible to carry out an import substi­

tution program which will save imports by the amount of the gap, then it 

is concluded that the growth tar~et and the balance-of-trade target are 

not consistent. On the other hand, if such a program is possible, it may 

be concluded that the two targets are consistent. 

Let us outline the formal test. From the input-output table one 

derives the input-output coefficients from imports 



m 
a a m 
ij ij 

/ y* 
oj 

(i,j = 1, ••• ,N) (2.13) 

Deliveries from imports of the ith good to the jth industry are denoted 

* by Mtj' and Yoj is the gross output of the jth industry. The input-
m 

28 

output coefficients a
ij 

give the per unit direct import requirements 
19 

plus indirect import requirements are given by only. The per unit direct 
~N m 

nij = k~l aik Ekj (i,j,k, = 1, ••• ,N) (2.14) 

-1 
where E

kj 
is the typical element of the inverse matrix E = (I - Ad) • 

Thus, the direct plus indirect intermediate import requirements implied 

by the planned vector 

* N m = E n 
li j=l ij 

of final demand are 

f . 
PJ 

(i = 1, ••• ,N) (2.15) 

* The vector of imports for final use, say m2' is assumed to be as estimated 

in the Plan Frame. The total figure for imports will thus be 

* N * N * 
mo = 3=1 m1j + 3=1 m2j 

and the balance of trade deficit will be 

* = m - x o 0 

(2.16) 

(2.17) 

where x is the total value of exports as expressed in the Plan Frame. o 

The consistency of the growth and balance of payments targets will depend 

on whether an import substitution program can be implemented to save d
o2

• 

Specifically, if it can be demonstrated that import substitution of the 

kind envisaged in the Plan can actually save imports of that magnitude, 

then the two targets are consistent. If that cannot be demonstrated, 

19See Chapter III for details. 
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then the two targets are inconsistent. We must admit, however, that any 

such demonstration is, to some degree, more a matter ()f art and faith 

than science. 

Table 2.3 contains the results of computationH based on formulae 

(2. 13) - (2. 15). The final demand imports in column ('I) of the table are 

derived, as mentioned above, straight from the Plan ~~. Total planned 

imports are also derived from the same source. To see if the planners 

really took account of imports for intermediate use, lre applied equation 

(2 0 15). This was done using the planned final demand irector in column 

(1) of Table 2.2 once with the import coefficient matrix of 1954 

and another time with the import coefficient matrix of 1963/64. The 

results are recorded in columns (3) and (4), respecti"lrely. Estimated 

total imports are then taken as the sum of final demand imports and 

imports for intermediate use. These are recorded in c()lumns (5) and (6). 

* Calculations based on equation (2.16) produce a value of m 
o 

between LE 308.3 million and LE 347.5 million, for 1964/65, depending 

on whether we use the 1954 or the 1963/64 input-output and import coef­

ficient matrices. This is about 44% - 62% higher than the figure for 

planned imports for the target year 196h/65. Hence, d 2' the export 
C) 

deficit, ranges from LE 94 million to LE 133 million., This range 

encompasses the value we would obtain had we applied 1-1aizels l aggregate 
20 

measure of gross import substitution. It remains noV.r to be determined 

20Maizels defines gross import substitution during a given period 
as "the difference between actual imports at the end of the period and 
what they would then have been had they formed the same proportion of 

(continued) 



No. Industry 

1 Agriculture 

2 Ginning and pressing 

3 Mining and quarrying 

4 Food processing 

5 Tobacco 

6 Spinning and weaving 

7 Clothing 

8 Paper and paper products 

9 Chemical manufacturing 

Table 2.3 

Planned and Calculated Imports 
for Egypt in 1964/65 

(in LE million at 191)9/60 factor m-ices) 

Intermediate Imports Total Imports Based 
Final Total Based on the Input- On the Input-Output 

Demand Planned Output Matrix for Matrix for 
Imports Imports 

(5~ 63/64 (~~ 63/64 
(1) (2 )_ (4 ) (6) 

11.8 47.9 10.0 48.5 21.8 60.3 

11.4 32.8 11.4 32.8 

7.2 21.5 10.1 11.5 17.3 18.7 

1.2 1.2 

1.6 8.6 5.8 8.6 5.8 

4.2 4.0 0.4 4.6 4.2 

1.0 3.5 12.1 11.4 13.1 12.5 

2.2 23.0 36.5 30.2 38.7 32.4 

\N 
o 



Table 2.3 (Continued) 

Planned and Calculated Imports 
for Egypt in 1964/65 

(in LE million at 1959/60 factor prices) 

Intermediate Imports Total Imports Based 
Final Total Based on the Input- On the Input-output 

No. Industry Demand Planned Output Matrix for Matrix for 
Imports Imports 

5~ 67h~4 (~~ 63/64 
(1 ) {2) () (6) 

10 Coal and petroleum refining 2.6 21.5 6.2 21.5 6.2 

11 Nonmetallic manufacturing 1.6 1.6 0.2 0.6 1.8 2.2 

12 Basic metals 20.6 20.6 27.5 15.8 48.1 36.4 

13 Metal products 4.1 6.5 12.2 6.5 12.2 

14 Machinery except electric 
machinery 32.2 32.2 902 13.9 41.4 46.1 

15 Electricity 

16 Building and construction 

17 Transport and communication 6.1 6.1 

18 Other services 3.8 8.2 3.8 8.2 

\.AJ 
~ 



No. 

19 

20 

Industry 

Wood and furniture 

Other industries 

Total 

Sources and Notes: 

Table 2.3 (Continued) 

Planned and Calculated Imports 
for Egypt in 1964/65 

Final 
Demand 
Imports 

(1) 

38.8 

119.6 

(in LE million at 1959/60 factor pricesl 

Total 
Planned 

Intermediate Imports Total Imports Based 
Based on the Input- On the Input-Qutput 
Output Matrix for Matrix for 

Imports ________________ _ 

(2 ) 

12.0 

40.3 
a 

23.6 

214.9 188.7 

63/64 
(4 ) 

10.4 

20.4 

227.9 

-
62.4 

308.3 

63/64 
(6 ) 

10.4 

59.2 

347.5 

Columns (1) and (2) are derived from Table 36 of Plan Frame. 
Columns (3) and (4) are calculated using formula (2.15). 
Column (5) = column (3) + column (1). 
Column (6) = column (4) + column (1). 
aPlanned imports for other industries were derived as a balancing item; if calculated 

independently it would amount to LE 43.h million. 
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if an import substitution program can be devised to achieve savings in 

imports of about half the base-year import bill over a mere five-year 

period; The answer depends, to a large extent, on the nature of imports 

to be substituted. For this reason it is necessary to break down the 

total imports into the main cons t i tuen t commodi tie s which are to be 

replaced. This entails distinguishing imports according to their industry 

of origin. This is already achieved since we are making use of the import 

coefficient matrix. By using the import coefficient matrix, intermediate 
21 

imports of the same origin are lumped together. Thus, when one is 

total consumption as at the beginning of the period." Cf. Alfred Maizels, 
Industrial Growth and World Trade (Cambridge: At the University Press, 
1963), pp. 150-1~. To apply this definition, note that what he calls 
actual imports at the end of the period is, in our case, planned import 
in the target year of the Plan, 1964/65. In the application we used the 
following numbers from the Plan Frame, Tables 28 and 28-a: total supply 
is LE 1793.9 million in 1959/60 and LE 2599.3 million in 1964/65; imports 
are LE 229.2 million and LE 214.9 million, respectively; giving a proportion 
of imports to total supply of 0.128 and 0.083, respectively. If the measure 
is applied using these values, gross import SUbstitution in the Plan 
between 1959/60 and 1964/65 amounts to LE 117.0 million. 

21 This brings out the importance of distinguishing imported and 
domestic inputs in each cell of the input-output table. If only the import 
coefficient vector is available, it would not be possible (in estimating 
intermediate import requirements corresponding to any vector of final 
demand) to distinguish imports by industry of origin. If only an import 
coefficient vector is available, then the intermediate import requirements 
will be 

m m 
a01 0 ••• 0 f01 a 

f01 01 
m m 

0 ao? ••• 0 f 02 
a 
02 f02 

• • • • = • (i) • • • • • 
•• ~. m • 
o 0 ••• aoN fON_ aoN foN 

By contrast, if an import coefficient matrix is available, then the inter­
mediate import requirements will be 

(continued) 
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interested in examining the possibilities for import substitution, the 

import coefficient matrix is indispensable. We used this matrix to derive 

our estimates, and the figures in columns (J) and (4) in Table 2.3 are 

in fact imports by industry of origin. For example, the figures corres-

ponding to industry i in these two columns represent import requirements 

of the ith industry's output for intermediate use. Import figures in 

columns (5) and (6) of Table 2.3 are also distinguished by industry of 

origin. This allows us to calculate two corresponding vectors of imports 

to be substituted. These are given in Table 2.4. The first column of 

Table 2.4 is the difference between columns (2) and (5) of Table 2.3, 

m m 
a" a'2 ••• 
m m 

cx2' cx22 ••• 
• • 
• • 
• • 
m m cx m cx N2 ••• 

m 

m 
cx1N f01 
m 

a2N f02 
• • 
• • 
• • 
m 

foN aNN 

= 

N m 
5=1 CX1 j foj 

N m 
r cx2 . f . 
j=1 J OJ 

• 
• 
• N m 

I cxN. f . 
j=1 J oJ 

(ii) 

From (i), it is clear that aoj faj represents imports from all industry 
origins required ~ the final demand of the jth industry. It is obvious 
from (ii) that IJ~1a~. f . represents imports of industrial origin i 
required by final de~dndgJfor all industries. Thus, in order to be able 
to distinguish the industrial origin of imports, the import vector is 
not helpful; we have to have an import matrix. Whether an import vector 
or an import matrix is used, the sum total of intermediate import 
requirements should be the same. This can be easily seen by summing the 
components of the right-hand side of (i) and (ii). 

Nm N Nm N Nm 
(iii) I a f :: I I a f :: I (I a ) f 

J=1 oj oj i=1 J=1 ij oj j=1 i=1 ij OjN 

The identity in (iii) is asserted by noting that a~j = l i=1 ai j • For a 
comp-.cehensive discussion of this and other related aspects of estimating 
import requirements Sl'3e G:>..mal E. Eleish, "Use of Input-output Model in 
Calculating Forei~n Exch~nge Requirements in Medium-Term Plans with Some 
Emphasis on the Developing Economies," a paper submitted to the First 
Interregional S'3'minar on Development Planning - Planning the External 
Sector: Techniques. Problems and Policies (Ankara, Turkey b-17 Sept. 
1965) mimeographed, p. 35. 



No. 

3 

5 

6 

8 

9 

10 

11 

12 

13 

14 

Table 2.4 

Import Substitutjon in Egypt1s 
First Five-Year Plan 

Imports to be 

--
Industry based on the 

1954 input-
output data 

Mining and quarrying 11.4 

Tobacco 1.2 

Spinning and weaving 7.0 

Paper and paper products 9.6 

Chemical m~~ufacturing 15.7 

Coal and petroleum refining >i809 

Nonmetallic manufacturj,ng 0~2 

Basic metals 27.5 

Metal products 2.4 

Machinery except electric 
machinery 9 .. 2 

Total 103.1 

-
Source: Derived from Table 2.3. 

substituted 

based on the 
1963/64 input-
output data 

32.8 

-
4.2 

9.0 

904 

3.6 

0.6 

15.8 

8.1 

13.9 

97.4 

and the second column is the difference between columns (2) and (6) of 

Table 2.3. It is easy to see, by referring to Table 2.4, that the 

output of the following ::'ndustries will have to be at least partly 
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22 
substituted: mining and quarrying, tobacco, spinning and weaving, paper 

and paper products, chemicals, coal and petroleum products, non-metallic 

manufacturing, basic metals, metal products, and machinery except electric 

machinery. 

It is difficult to see how imports of tobacco can be totally 

eliminated when tobacco can hardly be grown in Egypt. Imports of mining 

and quarrying products, except for those that cannot be found in Egypt, 

may be replaced by increasing capacity in this industry. One may not 

envision any serious problem with regard to replacing imports of the 

spinning and weaving industry. Perhaps the most serious obstacles can 

be expected in connection with import substitution effort in paper and 

paper products, chemical manufacturing, basic metals and machinery. 

Obstacles may be the lack of raw materials such as may be the case with 

the paper and paper products industry. Most important, these obstacles 

may be the lack of skilled personnel: workers, managers, etc. This 

problem is more likely to affect such industries as chemicals manufacturing, 

basic metals and machinery. These are exactly the industries that were 

given great emphasis in the Plan. One may conclude, then, that it is 

highly unlikely that an import substitution program such as the one 

portrayed in Table 2.4 could be successfully carried out. ConsequentlY 

22 We only recorded the cases where the estimated import requirements 
based on both the 19511 and the 1963/64 input-output data E"'Xr.oor'ed the planned 
requirements. Th8re Here some indust.ries for which estimated. import 
requirements based on one set of production data exceeded the planned 
requirements, while estimates based on the other set fell short of planned 
requirements. We ignored such cases. 
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the 40% growth target and the balance-of-payments target are not likely 

to be consistent. 

The foregoing analysis points out that the instruments of economic 

policy implied by the Plan were not very carefully worked out. It appears 

that either the planners failed to take account of the indirect import 
23 

requirements, or they overestimated the country's capacity to undertake 

such an enormous import substitution effort over such a relatively short 

period of time. 

23students of development and econoMic policy in Egypt seem 
confused about this aspect. Some say that indirect import requirements 
were worked out, others say they were not o Of the first opinion is Patrick 
O'Brien and of the second are Issawi, and Hansen and Mar zouk 0 Cfo O'Brien, 
2E.~~., po 272; Hansen and Marzo"uk, OPt r:i.t. j p • .in]; and. Issawi, 2E.!. 
cit .. , pp. 71-72. 



CHAPTER III 

INTERDEPENDENCE IN EGYPT'S STRUCTURE OF PRODUCTION 

The analysis in Chapter II has demonstrated that the planned 

output targets of the individual industries were not consistent. If 

the input-output data on which this conclusion is based are correct, 

such inconsistency implies that the planners have failed to appreciate 

the basic interdependencies in the structure of production. This is 

evidenced by the recurrence of severe bottlenecks in the course of the 

execution of the Plan. l The analysis of the previous chapter has also 

shown that the balance-of-payments target and the overall growth target 

are inconsistent. It seems that the balance-of-payments target was set 

without careful examination of the total (direct plus indirect) import 

requirements for expanding capacities in different industries. The 

failure to take account of indirect import requirements, we believe, is 

one reason why the foreign exchange target was wide of the mark. 

In this chapter, we would like to examine in more detail the 

pattern of sectoral interdependence. We would like to know if certain 

industries are vitally important to capacity expansion in other indust-

ries. The identification of such industries should prove very helpful, 

because it enables the planners to take the necessary precautions to 

IFor example, lack of packing material, a product of the 
paper industry, interrupted the production of fertilizers. See Naiem 
A.El-Sherbiny, "Comparative Advantage and Development Planning Under 
the Foreign Exchange Consrraint, With Special Reference to Egypt", 
Unpublished Ph.D. Dissertation, University of California, Berkeley, 
1969, p. 157. 

38 
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avoid likely bottlenecks. It is interesting to see if the individual 

industries can be fitted into a systematic pattern of dependence, such 

as a hierarchy, where some industries deliver inputs to others but do 

not receive any inputs from the latter. It is also important, in the 

light of the discussion in the previous chapter about the planners' 

estimate of import requirements, to identify the industries that depend 

heavily on imports. Also important for deriving the balance-of-

payments implications of any overall capacity expansion in the economy 

is the estimation of indirect import requirements for individual 

industries. 

The plan of this chapter, therefore, is the following. In 

Section 1 the input-output model will be presented, along with some 

discussion of the input-output coefficients matrix2 and its inverse. 

Section 2 will discuss some indices which describe the structure of 

production of Egypt. This includes a discussion of the many versions 

of the forward- and backward-linkage coefficients, the direct vs. 

indirect import coefficients, and the triangularized input-output 

coefficients matrix. In Section 3 the empirical results based on two 

Egyptian input-output tables for 1954 and 1963/64 will be presented 

and discussed. 

2This is often called the "technical" coefficients matrix. 
It is not absolutely accurate to call it the technical matrix when the 
flows are measured in value, rather than quantity, terms. Prices are 
a factor to reckon with, and the observed pattern of coefficients may 
represent both technical (quantity) and economic (price) considerations. 
This is particularly significant when the matrices for two different 
years are compared. For a more detailed discussion of this point, see 
Otto Eckstein, "The Input-Output System - Its Nature and Use", in 
Oskar Morgenstern, ed., Economic Activity Analysis (New York: John 
Wiley & Sons, Inc., 1954), pp. 53-55. 



1. The Input-Output Model 

The input-output mode1 3 of the economy may be represented, 

using matrix notation, by the following (the symbols will be defined 

below): 

* 
Yo 

f 
0 
>< 

m 
0 

A 
m 

* 

* * 
Ad yo + f = yo 0 

(3.1) 

* (I - A )y = f 
d 0 0 

(3.2) 

* A
d
)-l 

Yo = (I - f 
0 

(3.3) 

* * * * * m = ml 
+ m

Z 
= A yv + m

Z 0 m 
(3.4) 

an N x N matrix of input-output coefficients, the index d 

means that the inputs are from domestic sources only. The 

typical element of Ad is d a ... 
1J 

an N x 1 vector of domestic output level s. 

an N x 1 vector of final use from domestic production. 

* an N x 1 ve·;.:tor of imports, with components m . designating 
01 

imports of the same origin as the output of industry i. 

an N x N matrix of input-output coefficients, the index m 

means that the inputs are from imports. The typical element 

of A is a~ .. 
m 1J 

ml an N x 1 vector of imports for intermediate use, with components 

::il'le shall not dwell here on the theoretical underpinnings of 
the model 01' i'ts basic asswnptions. See, for example, Otto Eckstein, 
op. cit.; and h'assily Leontief, "Input-Output Analysis", Chapter 7 of 
his ~.2!.!--Output Economics (New York: Oxford Universi ty P'cess, 1966), 
pp. 134-155. 
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* m1i designating imports of the same origin as the output of 

industry i. 

an N x 1 vector of imports for final use, with components 

* m
Zi 

designating imports of the same origin as the output of 

industry i. 

The typical equation of (3.1) states that domestic output of 

h * N d * the it industry y . may go either to intermediate use ~ a .. y ., or 
0]. j=l 1J OJ 

to final use f .. Equation system (3.3) allows us to determine the 
01 

vector of domestic outputs, given the final-demand vector. Imports are 

expressed in equation system (3.4) as the sum of intermediate imports 

* * m
1 

and final-demand imports m
2

. Intermediate imports, as it is clear 

f 0 * and Ay* in (3.4), are distinguished according to their industry r m ml 'm 0 

of origin. 

The input-output matrices Ad and Am used in applications of 

this type are normally derived from an input-output flows table. This 

table may take many forms, but of special interest is the double-celled 

version illustrated in Table 3.1, which corresponds closest to Egyptian 

input-output data. Table 3.1 is a typical double-celled input-output 

flows table. Each cell in the major region contains two entries, an 

upper, y .. , for inputs from domestic 
1J 

production and a lower, m .. , for 
1J 

imported deliveries to intermediate use. The symbol f . represents, as 
01 

above, deliveries to final use from domestic production of the ith 

* industry, and m2i represents deliveries to final use from imports of 

the same origin as the output of industry i. Domestic outputs are 

* * represented, as above, by y ., and v . stands for value added in the 
01 01 



Table 3.1 

The Input-Output Flows Table 

Final Total 
Receiving Industries Demand Output 

---

1 2 · .. j ... N 

* Yll /' 12 ... Y 1j . .. YIN fo1 Yo1 
D 1 

* * e mll mI2 .. . mIj · .. mIN m21 Ttl 01 I 
i 
v * 
e Y2I Y22 · .. Y2j · .. Y2N f 02 Y02 
r 2 

* * i m21 mn ... m..,- ... m2N fi22 ill 02 n ...J 

g · · · · · 
· · · · . 
· · · · · 

Yil Yi2 · .. Y- -1J 
. .. YiN f oi Yoi 

I i 
* * n mil mi2 · .. m. _ · .. miN m2i m 

d 1J oi 

· · · · . u 
s · · · · 
t · · · · 

* r YNl YN2 .. . YNj · .. YNN f I YoN i oN 

e N 
* * 

5 ~l mN2 · .. mNj · .. mNN m2N m oN 

Value * * * * 
Added v 01 

v 02 .. . v oj · .. v oN 

Total * * * * 
Output Yol Yo2 .. . Yoj ... YoN 



·th . d 
1 1n ustry. * Note that y represents the sum down any column, but 

oi 

1· t d th 4 oes not represent e sum across any row. h f h .th T e sum 0 tel row 

* * represents total supply y . + m .. The distinction between domestic 
01 01 

and imported intermediate inputs is particularly important where the 

country relies heavily on imports. In such cases, the ability to 

identify the industrial origin of imports and their diffusion into the 

production structure is very important. S 

The matrix Ad may be estimated as follows: 

d 
Q. .. == 

1J 
* y .. /y. 

1J J 

Similarly, the illatrix A may be estimated as 
m 

m u .. 
1J 

* = ffi .. /Y. 
1J J 

(i, j=l, ... ,N) 

(i,j=l, ... ,N) 

(3.5) 

(3.6) 

1 

From the input-output coefficient matrix the inverse matrix (I - Ad)-i 

may be derived. Let this be denoted E, with the typical element 

denoted E.. .• The typical element in the inverse matrix represents the 
1J 

total input requirements of industry i's output per unit demand of the 

. Hi . 1 , t J 1naustry s ou put. Total input requirements mean, in this context, 

the direct plus indirect requirements. The matrices Ad' Am and E are 

the basic sources for learning about the structure of production. But 

4Any element of a row includes both cells. 
L 

;)For a discussion of the many alternative \I'ays of incorpora-
ting imp0rts in input-output tables, see Gamal E. Eleish, "Use of the 
Input-Output Model in. Calculating Foreign Exchange Requirements in 
MediuIll Term Plans with Emphasis on the Developing Countries", op. cit '... 
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it will be extremely difficult to learn anything of value conceTIling 

that structure by merely scanning each matrix, looking for regularit:ies. 

We shall therefore make use of the well-known linkage coefficients to 

summarize the main features in Ad and E regarding interdependence in 

production. Also, we shall transform A and E into a set of import 
m 

coefficients that describe the degree of dependence on imports for 

intermediate usc. Finally, we shall rearrange the matrix A, into a 
Q 

triangular form to reveal the uni-directionality underlying the apparent 

interdependence among industries. These three aspects will be the 

subject of Section 2. 

2. StructuTe Of Production: Theoretjc:al Concepts 

The essence of the input-output table is that the industries 

comprising the economy are interrelated in production. Thjs interrela-

tedness can be gauged by various types of indices. Here we shall deal 

with four of them: the density coefficient, the backward-linkage 

coefficients, the forward-linkage coefficients, and the triangularized 

input-output matrix. The relationship among the last three will be 

examined. The extent of dependence on the outside world will be measured 

by the import coefficients. 

The Dens i ty Coefficient: For our purposes, we define the density 

coefficient as the proportion of nonzero elements to the total number 

of elements in the input-output table. This is a crude measure of the 

degree of interdependence in production; the higher the density, ceteris 

~ribus, the stronger is the degree of interdependence, and vj ce 
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vcrsa. 6 It m3Y be safely assumed that the density coefficient increases 

7 with the stage of development of the economy. Since the density co-

efficien t depends on the degree of aggrega tian of the input-output 

table, the level for any year may not mean ,T,uch in itself. However, 

it is still possible to infer something about the development of the 

structure of production by comparing the density coefficients of two 

input-output matrices of the same size for two different years. 

The Linkage Coefficients: Carried to its logical conclusion, the idea 

of interdependence means that expansion of any industry will rtquire a 

parallel expansion in other industries. This is the idea of backward 

linkage. The expansion of one industry potenti;-Llly stimulates the 

growth of those other industries from which it receives its inputs.
8 

On the other hand, the expansion of an industry may facilitate the 

expansion of those industries which receive its output if it prevents 

the emergence of bottlenecks. This is the idea of forward linkage. 9 

6The basic idea underlying this concept was inspired by 
reading Gamal E. Eleish, "The Input-Output Model in a Developing Econo:-ny: 
Egypt", Chapter 11 in Tibor Barna, ed., Structural Interdependence and 
Economic Development (London: MacMillan & Co., Ltd., 1963). 

7 
'Thus, Eleish notes that for Egypt the density coefficient 

was about 50 per cent for 1954, while for Italy it was 73 per cent in 
1950. Ibid., p. 203. We have to view these data cautiously, however, 
in view of the fact that the degree of aggTegation was not the same in 
both cases; see the text below. 

8This is a positive way of looking at the matter. In a nega­
tive way, it may be said that the expansion of a.lly industry will not be 
forthcoming unless <1nd until output in some other industTY is expanded. 
Backward linkages, viewed in this way, reveal potential bottlenecks. 

9For a discussion of forward and backward linkages, see 
Albert O. Hirscf'lDan, The Strategy of Economic DevElopment: (New Haven ~md 
London: Yale University Press, 1958). pp. 98-119. Hirschman looks at 

(continued) 
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These linkage concepts have been pioneered by Rasmussen, and popularized 

by Chenery and Watanabe almost simuHaneously wi th the theoretical 

f 1 · b H' 1 10 ormu atlon y 1rSClman. Operationally, the backward-linkage co-

efficient is defined as 

N * 
lJ. = L y /y 

J iJ~ oJ' i=l 
(j=l, ... ,N) 

and the forward-linkage coefficient is defined as 

u. = 
1. 

N 
l: 

j=l 

* * y . . J (y . + m .) 
1J 01 01 

(i=l, ... ,N) 

The above indices of interdependence are based on direct 

(3.7) 

(3.8) 

backward and forward linkages as two inducement mechanisms that may be 
set to work within the directly-productive activities sector of the 
economy. He defines them thus: " ... every nonprimary economic 
activity, will induce attempts to supply through domestic production 
the inputs needed in that activity. . .. every 2_ctivity that does not 
by its nature cater exclusively to final deJYlands, will induce attempts 
to utilize its output as input in some new activities." Ibid., p. 100. 

It should be emphasized here that the context in which we 
appeal to the concept of linkage (backward and forward) is totally 
di fferent from that in which HirschInan used that concept. Our purpose 
for using it is also different from his. Hirschman is mainly concerned 
with inducement mechanisms to :;upplemen.!_ the market forces in resource 
allocation, in view cf the scarcity of decision-making abilities in 
less-developed countries. We are mainly concerned here with disclosing 
the fundamental relationships in the structure of production so that we 
may avoid running into severe bottlenecks in the course of planning 
resource allocation. In the confines of our analysis, the linkage 
concept furnishes a relevant and very useful datum on which to base 
the allocation of resources; it is never conceived of as a criterion 
for such allocation. 

, 10See P. Norrcngaard Rasmussen, Studies in Intersectoral 
Relations (A.,1lsterdam: North-Holland Publishing Co., 1956), especially 
Chapter 8, pp. 126-149; Hirschman, ~~it~_, pp. 98-119; and Hollis B. 
Chenery and T. Watanabe, "International Comparison of the Structure of 
Production", Econometrica, XXVI (October, 1958), pp. 487-521. 
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effects alone. But as is obvious, if one examines the inverse matrix 

-1 (I - Ad) , the direct effects represent only part of the induced demo.nd. 

One might, therefore, wish to reformulate the in-dices of interdependence 

basing them on the total (direct plus indirect) effects. l1 Rasmussen 

has suggested using the inverse matrix with that end in mind. He pro-

posed two basic measures of interdependence which he called the "index 

of the power of dispersion" and the "index of the sensitivity of 

dispersion". The two indices are defined, respectively, as: 

u .. 
J 

E. • 
1J 

(j=l J ••• ,N) (3.9) 

N 1 N N 
= 1-.. L E·· / L L L 

N j=l 1J N i=l j=l 
E. • 
lJ 

(i=l, ... ,N) (3.10) 

where N, as before, is the number of industries distinguished in the 

12 input-output table. According to Rasmussen, (3.9) "describes 

the relative extent to which an increase in final demand for the 

products of indastry nc. j is dispersed throughout the system of 

. d . ,,13 1n ustrles. Likewise, (3.10) "expresses the extent to which the 

system of industries draws upon industry no i".14 Both the index 

of the power of dispersion U .. , and the index of t~e sensitivity of 
J 

11 -1 
As is well kaown, the elements of the (I - Ad) = E 

represent the total (direct plus indirect) input requirements per unit 
of output. See Rasmussen, op. cit., pp. 133-135. 

12Note that the denominator in (3.9) and (3.10) is the same, 
equal to the overall average of the inverse matrix. The reason for 
this kind of normalization is to enable inter-industry comparisons. 
See ibid., p. 134. 

l31bid ., p. 135. 

l41bid . 
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dispersion U .• , have a bench-mark value of unlty. 

1 

The Triangularized I~ut-Output ~1atrix: Another measure of the degree 

of interdependence in the structure of production can be obtained by 

triangularizing the input-output matrix. A triangularized matrix 

reflects a recursive structure of production, that is, a hierarchy 

where some industries receive intermediate inputs from the rest but do 

not deliver any of their output for intermediate use in the latter. 

There is a widely-observed recursivity in the production structure of 

many developed countries. 16 We would like to investigate if the 

structure of production of a less-developed country like Egypt exhibits 

a similar pattern. The question is not a matter of sheer curiosity. 

If indeed the production structure is recursive, or block-recursive, 

then the policy-maker can design a pattern of expansion of sectors 

Uj .. 

(:5.10) 
or U .• 

1 

lSThiS is because unity is the average value of either U •. or 
To see that, simply sum (3.9) over j and divide by N, and ~um 
over i and divide by N. The result is an average value for U .. 
of unity. J 
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16 d 'I d d' . .c h For a etal e JSCUSSlon o~ t e concept 
Bent Hansen, Economic Theory of Fiscal Policy, 0p. 
also Herman Wold, Demand Analysis (New York: John 
cited in Hansen. 

of recursivity, see 
cit., pp. 23-25. See 
Wiley & SOllS, 1952), 

For the phenomenon of recursivity in the production structure 
of many developed and some less-developed economies, see Chenery and 
Watanabe, op. cit.; J. K. Sengupta, "Models of Agr:i_culture and Industry 
in Less Developed Economies", Chapter 5 of Tibor Barna, op. cit.; 
David Simpson and Tinkichi Tsukui, "The Fund3ment8.1 Structure of Input­
Output Tables, An International Comparison", .Rev5 ew of Economics and 
Statistics, XLVII (November, 1965), pp. 434-443; Wassily Leontief, "The 
Structure of Dev-elopment", Chapter 2 of his Input-Output Economics, 
~. cit., pp. 41-67; and Bernhal'd Korte and li<:dter AberhofeT, 

"friangularizing Input-Output Hatrices and the Structure of Production", 
European Economic Review, JI (Summer, 1971), p. 494. 
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which will minimize the number of bottlenecks .17 The significance of 

such an attribute of any economic program can hardly be overemphasized. 

As indicated above, recursivity of the structure of production 

implies that it is possible to rearrange the ordering of the industries 

in the technical coefficients matrix, such that all the elements above 

the diagonal will be less than some arbitrary amount or zero. This 

implies a hierarchy in the system of industries in which every industry 

receives inputs from the ones below it, but does not deliver anything 

to them in the way of intermediate inputs. Ideally, the elements of 

the rearranged matrjx will be such that 

(i) d 
0 a .. = 

1J 
for i < j (i, j=l, •.• ,N) 

and (ii) d t- O a .. 
1J 

for i > j (i, j=l, •.. ,N) 

In this extreme case all elements above the diagonal would be exactly 

equal to zero. The rearranged matrix is called triangular when ad 

a single element and block-triangular when a~. is a matrix. 
11 

Two 
ii 

is 

generalizations can be made here. If the matrix is triangular (block-

triangular), the closer the industry (block of industries) is to the 

17 
In terms of the principles of economic policy - as discussed 

in the previous chapter - recursivity, when it exists, is a very 
convenient feature of the economic structure. In a model of wider 
scope - that is, one that includes aspects of the economic structure 
in addition to production - if the structure is recursive, then some 
instrwnents will be used in pursuit of particular targets. The task 
of pOlicy-making will thus be facilitated. See Jan Tinbergen, On the 
Theory of Economic Policy, op. cit., Chapter IV, especially pp. 27-30. 
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top, the more final-demand oriented will it be. Analogously, the nearer 

the industry (block of industries) is to the bottom, the more resource-

based will it be. 

Relationship Between the Three Measures of Interdependence: It is 

interesting to relate the three measures of interdependence in the 

structure of production. (We refer to the U .. , the Ui' and the 
J . 

triangularization results.) The coefficient U .. was designed to measure 
J 

the dependence of the particular industry j on other industries in the 

system of production. Barring excess capacity, the failure to expand 

capacity in the other industries is bound to handicap the expansion 

of industry j. The coefficient Ui' was designed to measure the extent 

that other industries in the system of production depend upon the output 

of the particular industry i. For an expansion in any other industry to 

be successful, it must be matched by an expansion of capacity in 

industry i. (Provided, of course, that there does not already exist an 

excess capacity.) 

will industry j be. 

The lower the value of U .. , the more resource-based 
J 

The lower the value of U .. , the more final-demand 
1 

oriented will industry i be. 

We thus expect industries with high U .. and low U .. to occupy 
J 1 

the top of the triangularized input-output coefficient matrix, and those 

with low U .. and high U .. to be situated more at the bottom of that 
J 1 

matrix. Industries with high or low values for both U .. and U .. may be 
J 1 

expected to fall somewhere in between. This shows how the index of the 

power of dispersion, U .. , the index of the sensitivity of dispersion, 
J 

Ui ., and the triangularized structural matrix are related .. They are 
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but three ways of looking at the same phenomenon - interdependence in 

production. The last one is the most interesting of the three, because 

it reveals whether the production structure is circular or recursive. 

In the literature dealing with the structure of production and 

development policy, it is frequent to encounter greater significance 

being attached to higher values of U .. and U .•. 1S This bias towards 
J 1 

high values may have been inspired by the tacit interpretation of U .. 
J 

and U .• as inducement mechanisms that supplement the market mechanism 
1 

. 11. 19 ln resource a ocatlon. In this respect, we would like to maintain 

that if U .. and U .. are interpreted, as they are here, as advance-
J 1 

warning signals for potential bottlenecks in the course of the develop-

ment process, low values become as significant as high ones. For 

example, suppose that the expansion of industry j is deemed desirable. 

A high value for U .. may force us to take account of the prerequisites 
J 

of the growth of industry j in terms of the growth of the related 

industries. A low value of U .. simply means that we can proceed with 
J 

the expansion of industry j, fearless that any serious bottlenecks will 

emerge in other industries as a result. The above remarks are crucial 

for appreciating the significance of the results reported in this chapter. 

lSsee Chenery and Watanabe, op. cit., Pan A. Yotopoulos and 
Jeffery B. Nugent, "A Balanced-Growth Version of the Linkage Hypothesis: 
A Test", Quarterly Journal of Economics, LXXXVII (May, 1973), 157-171; 
K. V. Santhanam and R. H. Patil, "A Study of the Production Structure of 
the Indian Economy", Econometrica, XL (January, 1972), 159-176; Bharat R. 
Hazari, "Interdependence of the Indian Structure of Production", Economia 
Internaziona1e, XXIV (1971), 475-498; and Hirschman, op. cit., pp. 
107-109. 

19See Hirschman, Ibid., pp. 104-109. 
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Direct and Indirect Import Coefficients: The degree of dependence on 

the outside world is an important feature of the Egyptian economy not 

yet considered. We maintained earlier that the indirect import require-

ments may exceed the direct requirements. It follows that import 

requirements may be grossly underestimated if the indirect part is 

ignored. In this section we discuss the theoretical concepts involved. 

The empirical results will be examined in Section 3. Consider first 

the imported input-output coefficient matrix, A , with typical element 
m 

m a ... By summing down the columns of A , one obtains 
1J m 

N 
L: 

i=l 

m a .. 
1J 

(j=l, ••• ,N) (3.11) 

where n
lj 

represents the direct import requirements of industry j per 

unit of its output. We call nlj the direct import coefficient of 

industry j, and n
l 

will be the vector of direct import coefficients. 

The output of the jth industry requires inputs from other industries, 

both directly and indirectly, in the manner indicated by the corresponding 

elements of the inverse matrix (I - Ad)-l = E. One dollar of final 

demand for the output of industry j will require imports directly and 

indirectly in the amount n . where 
OJ 

= EH n e: 
k=l lk kj (j=l, ... ,N) (3.12) 

Thus, n . is the diredt plus indirect import coefficient of industry j. 
OJ 

The indirect import coefficient n2j may then be derived from the 

following equation: 
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(j=l, ••. ,N) (3.13) 

3. Structure Of Production: Empirical Results 

Two input-output flows tables for Egypt furnish the basis for 

the empirical results of this section. The tables, one for 1954 and 

the other for 1963/64 are in the same general format as Table 3.1. The 

1954 table has 33 industries, but the 1963/64 distinguishes only 27 

industries. Since the basis of the classification was not the same for 

both tables, they had to be compressed to a smaller size in order to 

make them comparable. A note on the basic features of the two tables 

and the procedure for their reconciliation is included in Appendix A. 

The input-output coefficient matrices and the inverse matrices were 

computed according to the procedure explained in the previous section 

for each table in its original size and for both in the reconciled 

version. The results are contained in Tables B.l-B.lO of Appendix B. 

On the basis of these tables we were able to derive. the empirical results 

reported in the remaining parts of this section. 

The Density of the 1954 and the 1963/64 Input-Output Tables: Using the 

condensed (20 by 20) version of the two input-output matrices for 1954 

and 1963/64 contained in Tables B.7 and B.9, respectively, a density 

coefficient of .59 and .65 was obtained. From this information one may 

infer that the overall degree of interdependence in Egypt's structure of 

production has increased over the decade 1954-1963/64. This may be 

explained by the industrialization program that began in earnest since 

the early 'fifties. During the period 1954-1962, over bE 100 million 
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were invested in industrial projects. These projects included such 

manufacturing industries as iron and steel, railway products, fertili-

zers, petroleum refining, paper and paper products, television sets and 

f 
. 20 sugar manu acturlng. 

The Linkage Coefficients: Equations (3.7) and (3.10) were applied tG 

the 1954 and the 1963/64 input-output tables. Since the measures based 

on the inverse ma~rix, defined by equations (3.9) and (3.10) are more 

meaningful than those based on the direct mrttrix, defined by (3.7) 2]'Jd 

(3.8), only the empirical results based on (3.9) and (3.10) will be 

21 
reported and discussed here. Tables 3.2-3.11 contain the nurnt'ricil 

values of the index of the power of dispersion, U .. , and the index of 
J 

the sensitivity of dispersion, U .. , derived from the 1954 and the 1963/64 
1 

input-output matrices. 

First, the empirical results on the power of dispersion index 

will be discussed. 

(a) For the 1954 original (33 by 33) input-output data, Table 

3.2 shows that Bleven industries scored values for U .. larger than unity. 
J 

These industries are: basic chemicals, meat products, dairy products, 

grain milling, bakery products, other food products, spinning and weaving, 

20see K. M. Barbour, Growth, Location and St~ucture of Indu~1JL 
in Egypt (New York: Praeger Publishers, 1972), Table 4.6, pp. 68-69. 

21 
It was noted above (see p. 46) that the indices in (3.7) and 

(3.8) are based on direct effects alone. It was also noted that the 
indices in (3.9) and (3.10) take indirect effects of interdependence 
among industries into account. See above, pp. '~6-47. The incllces 
defined in (3.9) and (3.10) possess the added adva.Tl tage of having a 
bench-mark value of unity. See above, p. :18. 
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processing of cotton, clothing, paper and paper products and tobacco. 

These industries require comparatively more inputs from other industries 

per unit of output. It is interesting to note that, with the exception 

of basic chemicals and, perhaps, paper and p~per products, the above 

industries are of the processing variety. Mainly, they process agri-

cultural inputs. Any impetus directed at such industries will spread 

to the other industries and hence, one cannot expand the members of 

this group without a parallel general expansion in the rest of the 

economy, particularly agriculture. Such industries will be charac-

terized as receiving industries, because they have high backward linkages. 

(b) For the 1963/64 original (27 by 27) illput-()utpl...~ data, 

Table 3.3 shows nil~e industries scoring values of the power of dispersion 

index, U •. , larger than unity. They are ginning and pressing, food 
J 

processing, beverages manufacturing, spinning and weaving, clothing, 

leather and leather products, nonmetallic mineral products, metal 

products and miscellaneous manufacturing. Most of these industries fall 

within the processing industries category. A comparison of Tables 3.4 

and 3.5, which put the results of Tables 3.2 and 3.3 in a comparable 

form, indicates that for the 1954 and 'the 1963/64 input-output data, 

the industry groups with the highest backward linkage are basically the 

22 same. 

One should perhaps add a '.'lOrd of caution concerning the inter-

pretation of the numerical values of the power of dispersion index, U ... 
J 

----------------------------.--------------------------------.-----------------
22This generaU zation has to be qualified, in the light of the 

discussion in AppenJ.i.x A, to the extent that the definition and coverage 
of the industry classifications in the 1954 and the 1963/64 tables arc 
not identical. 
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Although the values reported for the industries listed in (a) and (b) are 

larger than unity, it does not necessariJy mean that the industries 

concerned depend equally heavily on the system of industries, nor is 

their dependence spread smoothly across that system. In fact, a careful 

perusal of the input-output coefficients matrices for 1954 and 1963/64
23 

reveals an astonishing degree of concentration in the pattern of 

24 dependence. It is worth pursuing this point further, because it 

throws considerable light on the nature of Egypt's structure of produc-

tion. For 1954, Table 3.6, which is derived from Tables 3.2 and B.l, 

shows the percentage of inputs received by the industries with aU .. > 1 
J 

and the main delivering indust:-;.es. The table indicates quite clearly 

that, of the eleven industries for which U .. exceeded unity, at least 
J 

nine showed an uneven pattern of dependence. The other two (basic 

chemicals and other food products) may be said to depend re1arive1y 

evenly on the system of industries. Another notable fact is the focal 

importance of agriculture as a supplier of inputs to the rest of the 

sectors in the Egyptian economy for 1954; for most industries listed in 

Table 3.6, the chain of dependence on agriculture extends no more than 

two links. The analysis here throws light on an important aspect of the 

often-cited statement that Egypt has an agricultural economy. Table 3.6 

indicates quite clearly that many of the manufacturing industries depend 

23See Tables B.l and B.4 in Appendix B. 

24 1 . b .. . 1 k· T 11 S 0 serva t10n 1S qU1 te re evant to our purpos e in rna 1ng 
these calculations. It is these industries on whjch the rest of the 
industries depend that are most likely to consritute bottlenecks to the 
rapid expansion of the latter. Identifying these hott1eneck industries 
should be a prerequisite of planning capacity expansion. 
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Table 3.6 

The Pattern of Dependence for 1954 

No. 

9 

12 

13 

14 

IS 

18 

19 

20 

21 

22 

23 

Industry ... 
... gets 

Basic chemicals 

Meat products 

Dairy products 

Grain milling 

Bakery prociuc.ts 

Other food products 

Spinning & weaving 

Processing of cotton 

Clothing 

Paper & paper products 

Tobacco 

% of Input 
Requirements 

23 

75 

61 

82 

65 

62 

53 

93 

55 

57 

76 

Source: Derived from Tables 3.2 and B.l. 

From 

spinning & weaving; imports 

agriculture 

dairy products; agriculture 

agriculture 

grain milling 

agriculture; sugar; c.otton 
processing; trade & financ.e 

spinning & weaving; 
processing of cotton 

agriculture 

spinning & weaving; other 
industries 

grain milling; other 
industries; imports 

tobacco, trade & finance 
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heavily on agriculture. It may be correct to say, therefore, that Egypt 

25 
has an agriculture-based economy. A third observation on Table 3.6 

is the large extent to which sectors rely on themselves for intermediate 

inputs. Establishments in each sector seem to depend heavily upon 

establishments within the same sector. This may be a reflection of one, 

or both, of two things. In the first place, the degree of aggregation 

in the input-output table may be excessively high, and/or, second, 

vertical integration may be a common practice in those sectors. Results 

similar to that embodied in Table 3.6 may be ascertained by examining 

Table 3.7, which is derived from Tables 3.3 and B.4. 

Second, we discuss the empirical results on the sensitivity of 

dispersion index. 

(c) From Table 3.8, which includes the numerical values of the 

sensitivity of dispersion index, U .• , derived from the 1954 input-output 
1 

data, we see that there are eight industries with a score of U .. larger 
1 

than unity. These include agriculture, petroleum refining, grain 

milling, spinning and weaving, other industries, transport and communi-

cations, trade and finance, and other services. It was mentioned above 

that U .. can be viewed as a measure of forward linkage, the magnitude 
1 

of U .. indicating the extent to which the system of industries relies on 
1 

the supply of industry i for intermediate goods. Agriculture occupies a 

very special place in this respect, as do trade and finance. To the 

25 The above data do not show another, perhaps not less important, 
aspect of the importance of agriculture: namely, the provision of foreign 
exchange. Thus, in 1959/60, agriculture and agriculture-based manufac­
turing - cotton and food products and other agricultural products -
contributed about 76% of Egypt's export earnings. See Plan Frame, ~ 
cit., p. 68. 
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Table 3.7 

The Pattern of Dependence for 1963/64 

No. 

2 

4 

7 

8 

13 

18 

19 

20 

21 

Indus try ... 
... gets 

Ginning and pressing 

Food processing 

Spinning and we~ving 

Clothing 

Leather and leather 
products 

Basic meta1s 

Metal products 

Machinery except 
electric 

Electric machinery 

% of Input 
Requirements 

97 

70 

53 

56 

47 

22 

29 

22 

22 

Source: Derived front Tables 3.3 and B.4. 

From 

agricul ture 

agriculture, food 
processing 

ginning and pressing; 
spinning and weaving 

spinning and weaving; 
leatller & leather products 

food processing; leather 
and leather products 

basic metals; mining and 
quarrying 

basic metals; chemicals I 
basic metals; metal products 

chemicals; basic ~etals; 
metal products; electric 
machinery 
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extent that the input-output data on which these values of Ui' are based 

represent technical data26 (i.e., production functions in the ordinary 

sense of economic theory), the high value of U .• imply that those 
1 

industries must be expanded if there is to be a general capacity 

expansion in the economy. Failure to do so is bound to cause many 

bottlenecks, shortages and frustrations. The bottlenecks and shortages 

must eventually be evened out through a balance-of-payments deficit 

and/or through inflation. In the Egyptian case both occurred. Thus, 

the country ran a rising deficit in its balance of trade that reached 

a climax of tE 205.0 million in 1965/66. At the same time, the cost-of­

living price index rose from 100 in 1959/60 to 123.1 in 1965/66.
27 

(d) An examination of Table 3.9 relating to 1963/64 reveals 

a similar pattern with the following industries scoring values of Ui' 

larger than unity: agriculture, food processing, spinning and weaving, 

chemicals, petroleum and coal, basic metals, electricity, transport and 

260ne point that has to be thoroughly explored is the extent to 
which the input-output coefficients for the year concerned represent a 
general, underlying, structure, rather than a peculiarity of that 
particular year. See footnote 3 above and the reference therein. 

27The above figures are taken from CAPMS, Statistical Abstract 
of the United Arab Republic 1951/52-1968/69 (Cairo, June 1970), p. 174 
and p. 181, respectively. It should be pointed out that the movement of 
the trade deficit or the price index are not accurate gauges of the 
intensity of the said bottlenecks and shortages. In view of the fact 
that import and price controls were imposed during the period considered, 
it may be reasonable to look at the above figures as representing the 
minimum levels. 

Another point of caveat about the conclusion to be derived from 
the above numbers. Both the trade deficit and the rise in price may be 
due to the aggregate excess demand as well. How much of them is due to 
sectoral bottlenecks and shortages and how much is due to general 
excess demand, is hard to tell, however. 
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communications) and other services. By comparing Tables 3.10 and 3.11, 

which put the results on Di • for the 1954 and the 1963/64 input-output 

data in comparable form, it becomes clear that industry groups with the 

highest forward linkage index are mainly the same in both cases. 

On the basis of this evidence, we may characterize these 

industries as bottlenecks' industries.
28 

The expansion of capacities 

in these industries is a prerequisite for the expansion of capacities 

in the whole system of production. In the light of this, the emphasis 

expressed in the Plan on basic metals and chemicals seems to make sense. 

At the same time, the lack of a comparable emphasis on agriculture 

implies that the planners failed to recognize the need to expand this 

sector in order to prevent bottlenecks. 

The Triangularized Input-Output Matrices: An attempt was made to 

triangularize the technical coefficient matrices of 1954 and 1963/64. 

The results are reported in Tables 3.12 and 3.13. Both matrices 

triangularize smoothly,29 and a general pattern is quite manifest. 

28The term "key" industry or "key" sector is sometimes widely 
used in the literature. It does not have a standard meaning, by its 
very nature. The reader may replace the term "bottlenecks' industries" 
in the text with the term "key industries". See Rasmussen, Ope cit., 
pp. 140-142, for a discussion of the concept of key industry. For 
applications of the concept, with varying meanings, see Alan S. Manne, 
"Key Sectors of the Mexican Economy, 1960-1970", Chapter 16 in Alan S. 
Manne and Harry M. Markowitz, eds., Studies in Process Analysis (New 
York and London: John Wiley & Sons, Inc., 1963), pp. 379-400. Manne 
defines "key sectors" as those that are of primary interest to planning 
authori ties. Another application is in Bharat R. Hazari, "Empirical 
Identification of Key Sectors in the Indian Economy", Review of Economics 
and Statistics, LI1 (May, 1970), 301-305. 

29For reasons related to the triangu1arization algorithm used, 
it was decided to triangu1arize the (I - Ad) rather than the Ad matrix. 
The pattern of recursivity should be the same in both cases, since the 

(continued) 
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Let us discuss the triangularized 1954 matrix first. This is contained 

in Table 3.12. At the top of the input-output hierarchy stand industries 

that cater to final demand; these are the industries centered around 

agriculture - clothing, spinning and weaving, ginning and pressing, 

30 paper and paper products, wood and furniture, other industries, food 

processing and agriculture. Next come building and construction and 

nonmetallic manufacturing. Power industries (electricity, coal and 

petroleum refining) are next in line, followed by mining and quarrying 

and manufacturing industries. At the bottom of the matrix there are the 

services sectors. 

If we examine the triangu1arized 1963/64 input matrix displayed 

in Table 3.13, we also observe a smooth hierarchy, but a difference 

emerges in the ranking of the different blocks or sets of industries. 

We have seen that for 1954 the order was agriculture and allied industries, 

power, manufacturing, and services. The 1963/64 pattern is curiously 

different: power industries and the bulk of the manufacturing industries 

exchange positions. This exchange of positions may be interpreted in two 

alternative ways. First, we may say that manufacturing industries, over 

the decade 1954-1963/64 became more oriented towards final demand. In 

only difference between (I - Ad) and Ad' aside from the algebraic sign, 
is in the diagonal elements. Prior to triangularization, coefficients 
less than or equal to l/N, where N is the order of the coefficient 
matrix, were ignored. This is a common practice. See Simpson and 
Tsukui, Ope cit. 

30From the 1954 input-output data, paper and paper products 
received 19 per cent of its inputs from grain milling; the other major 
source of input supply was imports. See Table B.l. 
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other words, the dominant type of industry established over the period 

represents consumer goods industries. Alternatively, we may argue that 

the technology in the manufacturing industries must have changed over 

the decade such that small factory type of production was replaced by 

large power-consuming units, and therefore manufacturing industries 

rose above the power industries in the industrial hierarchy. The latter 

interpretation appears more plausible in the light of Egypt's recent 

h ' 31 growt experIence. 

Another observation that results from comparing the order of the 

individual sector in the truangularized 1954 and 1963/64 matrices in 

Tables 3.12 and 3.13 is that paper and paper products have moved down 

the hierarchy, below agriculture and allied industries. This change 

could be construed as an indication that paper is no longer dependent on 

agriculture or allied industries for raw materials. However, this was 

not matched by an appropriate increase in reliance on imports. The 

pattern of recursivity exhibited in Tables 3.12 and 3.13 is somewhat 

similar to that of developed countries.
32 

Simpson and Tsukui triangula-

rized the input-output tables of five developed countries: the United 

States, Japan, Norway, Italy and Spain. Their analysis reveals an 

3lPor example, over the period 1959/60-1964/65, manufacturing 
industry grew at an annual percentage rate of 8.5, while production of 
electricity rose by 19.1 per cent annually. See Bent Hansen, "Planning 
and Economic Growth in the UAR (Egypt), 1960-65", in P. J. Vatikiotis, 
ed., Egypt Since the Revolution (New York: Frederick A. Praeger, Pub., 
1968), p. 31. 

32N "1 d' o SImI ar stu Ies, that I know of, dealing with LDe's have 
been published as yet, with a degree of detail, admitting of comparison. 
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underlying structure that decomposes into four blocks: Metal, Nonmetal, 

Energy and Services. It may be concluded, on the basis of Tables 3.12 

and 3.13, that the Egyptian structure of production is moving in a 

"1 d' . 33 Slml ar lrectlon. 

Direct, Indirect and Total Import Coefficients: Equations (3.11)-(3.13) 

were applied to the 1954 and the 1963/64 input-output data, in both the 

original size and the reduced (20 by 20) version. The resulting 

numerical values for nlj , n2j and noj ' i.e., the direct, indirect and 

total (direct plus indirect) import coefficients, respectively, are 

included in Tables 3.14-3.17. One may draw several conclusions from 

34 
these tables. First, let us discuss the results obtained from the 

1954 input-output matrix. 

(i) From Table 3.]4 the following industries have the highest 

total (direct plus indirect) import coefficients: Paper and paper 

products, metals, metal products, wood and furniture, machinery, elect-

ricity. other chemicals and construction. For all these industries the 

import coefficient was over .20. This is mainly due to direct dependence 

on imports, since in all of them the magnitude of the indirect import 

coefficient is small relative to that of the direct coefficient. On the 

other hand, Suez Canal, trade and finance. banking and insurance, 

33Again we must point out that because of the difference in their 
classification of industries from ours, it was not possible to follow a 
more rigorous method to test for the simila:rity in the pattern of 
triangularity. Visual perusal was resorted to, instead. 

34Th . I e conclU51ons s lOuld be qualified to the extent that import 
restrictions were imposed during the particular years considered. 
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agriculture, processing of cotton, mining and quarrying, and food 

industries all have total import coefficients in the lower range. In 

all of these cases the import coefficient is less than .10. We conclude 

then that metal, machinery, and the bulk of chemicals, which are the 

industries stressed in Egypt's first Five-Year Plan, are very highly 

dependent on imports. The implication of this for the balance of pay­

ments of the country is too obvious to require elaboration. 

(ii) There are many sectors for which the indirect coefficient 

is larger than the direct one. These are meat products, dairy products, 

grain milling, bakery products, sugar, spinning and weaving, processing 

of cotton, clothing, tobacco, medical services, banking and insurance 

and other industries. For the most part the industries in this group 

involve processing agricultural raw materials. Since the total import 

coefficients for these industries are relatively low, their development 

will involve lesser risk on balance of payments account. This does not, 

however, by itself constitute an argument for developing such industries. 

The results from the 1954 data must be compared to those obtained 

from the data for 1963/64. 

(iii) Table 3.15 indicates that tobacco, petroleum and coal, 

machinery except electric machinery, transport equipment, basic metals, 

furniture and fixtures, paper and cardboard, electric machinery, rubber 

products, printing and publishing, metal products, and chemicals have the 

highest total import coefficients in the data for 1963/64. Basically, 

these industries belong to the same major groups of industries with high 

import coefficients reported in (i) for the 1954 input - output matrix. 

Generally, the above industries also fall into the same major groups 
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stressed in the Plan - chemicals, metals and machinery. Emphasizing the 

growth of such industries must put heavy strains on the balance of 

payments. Also, the industries mentioned above depend on imports in a 

direct way, since the indirect import coefficients for such industries 

are relatively small compared to the direct coefficients. 

(iv) Indirect import coefficients for the 1963/64 data are 

larger than the direct coefficients in agriculture, ginning and pressing, 

beverages manufacturing, clothing, wood and cork products, leather and 

leather products, nonmetallic mineral products, electricity and other 

services. All these sectors except leather and leather products, and 

perhaps electricity, also have low total (direct plus indirect) import 

coefficients. Also, these sectors have in common that they all process 

raw materials. 

A manifest change between 1954 and 1963/64 in the pattern of 

dependence on imports can be discerned by examining Tables 3.16 and 3.17, 

which put the results for 1954 and 1963/64 in a comparable form. A 

comparison of these tables reveals a rise in the total import coefficients 

for fifteen out of the twenty industries over the period 1954-1963/64. 

This period has witnessed a concerted industrialization effort based on 

import substitution, and the observed rise in the import coefficients 

could be explained in terms of this policy. We may infer on the basis 

of the Egyptian experience that, at least in its early stages, industrial­

ization via import substitution must have led to an increase in the 

extent of dependence on imports for intermediate use. A similar conclusion 

was reached by Malenbaum and Macario with reference to the experience of 
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India and Latin America, respectively.35 

35See MalenbauIT1, op. ci!.~, and Macario, £E. cit. 



CHAPTER IV 

A LINEAR PROGRAMMING MODEL FOR ASSESSING THE INVESTMENT 
PATTERN IN EGYPT'S FIRST FIVE-YEAR PLAN 

In this chapter we present a linear programming model for 

determining the optimal allocation of investment among different sectors. 

This allocation must satisfy savings, foreign exchange and production 

constraints. The program is designed to aid in the identification of 

the sectors which are most suitable for export promotion and for import 

1 
substitution, considering the comparative advantage of Egypt, as 

indicated in the input-output data for 1954 and 1963/64. In the first 

section the primal formulation of this model is presented. The dual form 

and its interpretation will be given in Section 2. The third section 

will be devoted to a discussion of the limitations of the model and to 

consideration of the likely direction of errors and their extent. 

1. The Primal Formulation Of The Model 

The model designed here is of the finite-horizon type. It is 

in the spirit of those designed by Sandee, Manne and, to a smaller 

2 degree, Chenery. The primal form is as follows: 

1comparative advantage here refers to the resource supplies of 
the country as they relate to the input requirements of different in­
dustries. It does not refer to any direct comparison between the country 
and the rest of the world. Such a comparison is implied, however, in 
the profitability considerations within the model itself. This is 
basically the meaning of comparative advantage propagated by Chenery. 
See H. B. Chenery, "Comparative Advantage and Development Policy", in 
A.E.A. and R.E.S., Surveys of Economic Theory, Vol. II: Growth and 
Development (New York: St. Martin's Press, 1965). 

2See Jan Sandee, A Demonstration Planning Model for India 
(Bombay: Asia Publishing House, 1960); A. S. Manne, "Key Sectors of 
the Mexican Economy, 1962-72", in 1. Adelman and E. Thorbecke, eds., 

(continued) 
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The endogenous variables are: 

(4.2) 

(4.3) 

(4.4) 

(4.5) 

change in domestic output level of ith sector over the plan 

period, and Y is a vector with components Y .; 
o o~ 

change in export level of the ith sector's output over the 

plan period, and x is a vector with components x . ; 
o o~ 

h .. 1 1 f' th , f c ange ~n 1mport eve 0 1 sector s output, or purposes 

other than investment over the plan period, and m is a vector 
o 

with components m . ; 01 

qoo a scalar indicating the change in household consumption over 

the plan period; 

The Theory and Design of Economic Development (Baltimore and London: The 
Johns Hopkins Press, 1966); and H. B. Chenery and K. Kretschmer, "Resource 
Allocation for Economic Development", Econometrica, XXII (October, 1956), 
365-399. 
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h · . h . th hI· d c ange l.n employment l.n tel. sector over t e p an perl.o , 

and n is a vector with components n .. 
o 01 

The exogenous variables are: 

. d h . k f .th change in government consumptl.on an c anges l.n stoc SOl 

sector's output over the plan period, and bo is a vector with 

components b .; Ol. 

dOl the planned level of domestic savings in the target year of 

the plan; 

d02 a scalar indicating the planned level of foreign capital inflow 

in the target year, expressed in foreign currency 

CL •• 
l.J 

The parameters are: 

current total deliveries (domestic and foreign) of ith good 

per unit of jth sector's output (these constitute a matrix of 

input-output coefficients, A); 

Q • d· ff·· f h . th d f b h Poi consumpt10n expen 1ture coe 1C1ent 0 tel goo, rom ot 

~oo 

6 .. 
l.J 

domestic production and imports, and 8 is a vector with o 

components Soi; 

stock-flow conversion factor; 

. f . th, . . . h requIrements 0 I sector s output per un1t 1ncrement In t e 

value of capital stock in sector j, and 0 is a matrix with 

elements e .. ; 
1J 

y.. coefficient of increase in employment per unit increase in 11 

output in sector i, and r is a diagonal matrix with elements Yii; 

~oj capital from foreign sources per unit of output of the jth 

sector, measured in foreign currency, and ~ is a vector with o 

componen ts <p .; 
OJ 



15 . 
OJ 

1T . 
o~ 

. f d' . f of the J' th cap~tal rom omest~c sources per un~t 0 output 

sector, and 15 is a vector with components 15 .; 
o OJ 

foreign price (of either exports or imports) of the ith 

sector's output, measured in foreign currency and the 

vector 1T is the foreign price vector, with components 
o 

1Toi' (We assume prices are quoted at the border, so import 

prices are c.i.f. and export prices are f.o.b.); 
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~oi investment in education, training and relocation per unit of 

labour in sector i, and ~o is a vector with components ~oi. 

The objective function for the model is represented by 

equation (4.1). It sets the objective in the model as the maximization 

of household consumption in the terminal year of the plan. The reasons 

for the choice of this particular objective function are many.3 On the 

one hand, consumption is the raison d'etre of economic activity. On the 

other hand, it may be politically more feasible to implement an economic 

program that provides for some tangible rewards. Thirdly, we must assume 

that consumption is the ultimate objective of the Plan and, hence, will 

furnish a legitimate criterion against which we may judge investment. 

Finally, this choice of the objective function provides the pricing 

system implied by the dual with a convenient numeraire, as will be 

3The maximization of household consumption is the most widely 
used type of objective function in the literature. See Sandee, op. cit.; 
Arthur MacEwan, Development Alternatives in Pakistan (Cambridge, Hass.: 
Harvard University Press, 1971); Michael Bruno, "Experiments with a 
Multi-Sectoral Programming Model", in 1. Adelman and E. Thorbecke, 
op. cit.; and Suresh D. Tendulkar, "Interaction Between Domestic and 
Foreign Resources in Economic Growth: Some Experiments for India", 
Chapter 6 in Hollis B. Chenery, ed., Studies in Development Planning 
(Cambridge, Mass.: Harvard University Press, 1971). 
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explained below. Although we have chosen the objective function as that 

of maximizing household consumption, the design of the present model 

admits, with minor alterations, of many alternative forms of the objective 

function. Thus, without changing the constraints, the following alter-

native objective functions may be easily adopted: 

(i) minimize total investment requirements, 

(ii) minimize foreign exchange requirements, 

(iii) maximize total employment, and 

(iv) maximize national income. 4 

Many targets could be expressed in the form of additional 

constraints in the model. The Plan target of doubling national income 

in ten years can best be expressed, in the context of the present model, 

in this fashion. To the system (4.1)-(4.5), add the constraint 

N 
E 

j=l 
v . y . + S q = v - g 

oJ 0 J ov 00 00 00 
(4.6) 

where v . is the value added-output coefficient in sector j; S is the 
oJ ov 

value added-consumption coefficient; v is a scalar indicating the 
00 

change in total value added over the Plan period (set equal by definition 
" 

to the target increase in national income); and goo is the given increase 

in value added going to government consumption over the Plan period. 

Note that (4.6) is a strict equality constraint; v is given, and will 
00 

be such that national income is doubled over the Plan period. In the 

4ane advantage of setting the maximization of national income 
as the objective function is that it allows us to see if the Plan target 
of doubling national income was not a feasible one. We shall not pursue 
this question here, however. 
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sa~e vein, constraints may be added, stipulating a minimum level of 

employment, a minimum or maximum level of some industry's output, etc. 

Some of these possibilities wi 11 be utilized in the next chapter, 

deaUng with the solution and implications of the model. 

Equation (4.2) represents a set of balances for the N sectors 

in our model economy. Each balance dictates that the total disposition 

of output cannot exceed total output availability (from both domestic 

and foreign sources). This becomes c lear if equation (4.2) is re-

written as: 

N 
L: 

j::.:l 

N 
a .. y . + x . + 6 . q + b . + 

1J OJ 01 01 00 01 j= 1 
t, e .. y . 

00 1J OJ 

< y . + m . 
- 01 01 

(i= 1, ... ,N) (4.7) 

The left-hand side of (4.7) is total demand and the right-hand side is 

total supply. Constraint (4.7) simply says that total demand may not 

exceed total supply. (The set of balances repres::mted by (4.7) are akin 

to material balances in Soviet planning practice.) 

The model determines efficient allocation of resources in the 

course of economic growth within a finite, single-period horizon. Thu~, 

equation sub-system (4.3) indicates that, if capital investment is made 

in labour training and relocation, employment can be increased and new 

cClpacity can then be operated and production augmented. Here the model 

diverges from the assumption, frequently in development planning models, 

that labour is in excess supply. Such an assumption implies that labour 

does not constitute a barrier to the expansion of capacity and output. 

The Egyptian experience in development implies that the opposite is 
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actually the case. It indicates that to increase output it is not enough 

to create new capacity through investment in physical capital formation. 

Labour with the required skills and in the appropriate amounts must also 

be made available. 5 The extent of the increase in employment is const-

rained by equation (4.4) which also constrains the increment to physical 

capital available. Investment in physical capital formation and invest-

ment in human capital (education, training and relocation of labour) are 

both required for expansion in most industries. These two types of 

investment jointly lead to an outward shift in the production possibility 

curve, which is the essence of economic growth. The complementarity 

between investment and employment thus becomes clear: investment creates 

physical capacity but trained labour is required to operate it. 

The consideration of investment in human capital is important 

for the following reasons: 

(a) the model of such construction is much in line with recent 

developments in growth theory and the increasing emphasis on human capital. 

(b) it enables us to discuss the (implicit) assumption made in the 

Plan that labour is costless (because of the implicit assumption that its 

SThis is one area where the sectoral model, of the kind 
suggested here, proves useful. In aggregative models there is a temp­
tation to ignore labour constraints on production so long as the total 
supply of labour matches total demand. However, within this frame of 
overall balance, there may be sectoral imbalances (excess demands or 
supplies for particular skill categories). A multi-sectoral model 
uncovers such imbalances. In the course of implementing the Plan, Egypt 
experienced shortages of some labour skills, and the government stepped 
in to limit the power of public enterprises to bid labour away from each 
other. See Mustafa H. Nagi, Labour Force and Employment in Egypt: A 
Demographic and Socioeconomic Analysis (New York: Praeger Publishers, 
1971), p. 103. 
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marginal productivity is zero).6 The point that we would like to make 

here is that, even though the marginal productivity in Egyptian agri-

culture may be zero, it is still necessary to consider the social cost 

of using labour. These are costs of education, training and relocation 

(for example, in transferring rural labour to be used in urban areas 

where it is most needed). 

One of the features of this model is the distinction between 

domestic and foreign financing of investment. It is felt that this is 

an important aspect of Egyptian development, since a substan'.:ial propor-

. f f' . . f f' 7 tlon a lnanclng lnvestment came rom orelgn sources. 

Equa tion (4.5) expresses the foreign exclJange co~s ;".;:aint. It 

says that the difference between import requirements and export proceeds 

must not exceed the planned capital inflow. Imports here are composed 

of two categories. The first is imports for current use (i.e., for both 

6See Charles Issavd, Egypt in Revolution, pp. 2-9; and Bent 
Hansen and Girgis lIlarzouk, Development and Economic Policy, pp. 305-306. 

The question of marg1na1 prociuct1 V1 Ly of labour 1n Egyptian 
agriculture and the related notion of disguised unemployment has stimu­
lated some interesting debate in the Ii terature. Cf. Bent Hansen, 
''Marginal Productivity Wage Theory and Subsistence Wage Theory in 
Egyptian Agriculturel!, JDS, II (July, 1966), pp. 367-407; Robert ~labro, 
"Industrial Growth, Agricultural Under-Employment and the Lewis Model: 
The Egyptian CG.se, 1937-1965", JDS, III (July, 1967), pp. 322-351; and 
Bent Hansen, "Employment and Wages in Rural Egypt", AER, LIX (1969), 
pp. 298-313. -

7According to the First Five-Year PlaTt, 1959/60-1964/65, about 
40% of total investment was to be financed from foreign sources; for 
investment in manufacturing, mining and electricity, fOTeign financing 
was estimated to be about 65 g6. See Plan Frame, p. 18. It is interesting 
to note that these figures represent a very high ratio of foreign 
financing. In India's fourth plan, 1964/65-1970/71, for exaJnple, foreign 
financing was estimated at only 19% in 1965/66. See S. P. Gupta, 
Planning t·lodels in India; ''lith Projections for 1975 U~eVl York: Praeger 
Publishers, 1971), p. 88, Table 3-4. 
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intermediate use and consumption). The second category is imports for 

investment purposes. For any particular sector it is assumed that 

domestic and foreign sources of capital goods are combined in given 

proportions because there are specialized types of equipment which cannot 

be produced locally. This is accounted for by the first terms in equa­

tions (4.4) and (4.5)8 in which the coefficients 0 . and ¢ . are regarded 
OJ OJ 

as constants. 

2. The Dual And Its Interpretation 

The dual form of the model is represented by equation (4.8) 

and inequalities (4.9) through (4.13), with dual variables p ., w ., and 01. 01. 

z The p . and z are shadow prices of output and resource flows, os 01. os 

respectively. The w . are rents assigned under circumstances explained 01. 

below. 

subject to 

Minimize 

N 

F . m1.n 

N 
= - l: 

i=l 
b . P . + 01. 01. 

-p . + l: (a. .. + ~ e .. )p . + y .. w . + ~ 00), zol 
OJ i=l 1.J 00 1.) 01. JJ OJ 00 

+ ~oo ~oj z02 > 0 (j =1, ••• , N) 

(j=l, ... ,N) 

(4.8) 

(4.9) 

(4.10) 

8The coefficients 00j represent capital from domestic sources 
per unit increment in capacity and ¢oj represent capital from foreign 
sources per unit increment in capacity, expressed in foreign currency. 
The appearance of ~oo' the stock-flow conversion factor in both terms of 
(4.4) and the first term of (4.5), means that only part of capital outlay 
will be spent in the final year of the plan. 
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-Poj + 7f oj z2 > a (j=l, ... ,N) (4.11) 

-w + £;00 II z > a 
oj oj 01 

(j=l, ... ,N) (4.12) 

N 
L S oi Poi > 1 

i=l 

Before considering the dual interpretation, let us first match 

9 
the number of variables and constraints in the dual and primal problems. 

This matching is illustrated in He following table. 

Table 4.1 

The Primal-Dual Relation~hip 

Primal Dual 

P"W"Zl'Z2 01 01 0 0 Endogenous variables I Yoj,xoj,moj,noi,qoo 

I ::_:_:_:_:_:_:_::::::::svariables :: :: _-l _____ :~ 

The dual constraint (4.9) can be rewritten 

N 

L (Ct" + ;00 6iJ,)Poi + YJ'J' wOJ' + £;00 0 , zol 
i=l 1J OJ 

9As is well known from the theory of linear programming, the 
dnal problem should have as many constraints as there are variables, and 
as many variables &s there are constraints, in its primal. See R. 
Dorfman, P. A. Samuelson and R. M. Solow, Linear Progr;:llrunin~ and E,~onomic 
A,"1alysis (New York: ikGra,,,,-Hi11 Book Co., Inc., ]958), pp. 40-41. 
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+ ~ ~. z 2 > P . soo 'foJ 0 - oJ (j = 1, •.• , N) (4.14 ) 

As noted above, p . and z . on the left-hand side are prices of commodities 
01 01 

and resources, respectively. The variables w . are the rents payable to 
oJ 

specifically trained units of labour. Therefore, the left-hand side of 

(4 14) } . 1 f d' . of the J' th . represents tle lncrementa cost 0 pro uct10n per unlt 

sector's output, while the right-hand side is the incremental unit value 

(price) of that output. Efficiency in production requires that there 

should be no increase in an activity if it increases cost more than 

revenue. Thus, if the j th activity is to be increased from its base-year 

level, the equality in (4.14) will become effective. 

An analogous interpretation applies to constraints (4.10) 

through (4.13). Consider constraints (4.10) and suppose that the jth 

good is exported. i'le then obtain the following set of conditions: 

pOJ' = 1T " Z '). oJ o~ 
for some j (4.15) 

The right-hand side of (4.15) is the earnings per unit of increased 

exports of commodity j in domestic currency. 1T ,is the foreign price 
OJ 

f h . th d" d o t.e 1 comma lty, an hence z02 is interpreted as the exchange rate. 

Thus (4.15) is the equilibrium (efficiency) condition for the j th export 

activity. (The price in the dome3tic market must equal the foreign price 

c.i.f.) If the increase of the jth export activity is zero, (4.14) reads 

for some j (4.16 ) 

which indicates that exports of the jth commodity cannot be increased 

without incurring loss. 
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Constraints (4.11) are the equilibrium (efficiency) conditions 

for the jth import activity. They may be rewritten 

1T.Z 2 >p· 
OJ 0 - oJ 

(j=l, •.• ,N) (4.17) 

The right-hand side represents the cost of obtaining the jth commodity 

from domestic production, and the left-hand side is the cost of importing 

it. If there is to be any increase in the importation of the jth 

commodity, therefore, the equality must hold in (4.17) with the weak 

inequality holding otherwise. 

Now consider constraint set (4.12). It may be written in the 

form 

(j=l, ••. ,N) (4.18) 

The left-hand side can be interpreted as the cost of investment in labour 

training, while the right-hand side may be interpreted as the return to 

capacity made possible by such investment. If the inequality holds in 

(4.18) for any j, investment in human capital in the corresponding sector 

is not warranted. In equilibrium the equality will hold, indicating that 

the value of increases in capacity are equal to the cost of creating it. 

Finally, we have the condition, implied by constraint (4.13), 

that the value of the consumption bundle be greater than or equal to 

unity. 10 If the inequality holds, the cost of final goods exceeds the 

price and, in market equilibrium, none will be produced. It is assumed 

10It is interesting to note that the corresponding primal 
specification of consumption implies unitary expenditure elasticities 
for all commodities. This is because the expenditure elasticity is 
(dqoi/dqoo)/(qoi/qoo) = Soi/Soi = 1. 
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that there is a positive amount produced. It follows from the Simplex 

Criterion of linear programming that in any optimal solution to the 

linear programming algorithm, the equality must hold and that therefore 

N 
L: 

i=l 
S.p.=l. 

01 01 
(4.19) 

This provides us h'ith a numeraire for the price system determined by the 

dual. The price of output of any activi ty can be determined in terms of 

(relative to) the price of tho:: composite consumption bundle. 

In the light of the above discussion, the objective function 

of the dual may be interpreted as the minimization of the resource cost 

of output, net of g"Jvernment consumption e}~pendi ture and stock changes. 

This means choosing the resource prices so as to minimize the cost of 

output - which is the eSS2mce of guiding resource allocation by comparative 

advantage. 

3. Sensitivity Of R~sults To Different Assumptions Of The r-.lodel 

In this sectioil we discuss the main limitations of the model 

presented in the foregoing sections of this chapter. Note that this is 

a prograliuning model of the same genre as those widely used by Chener)" 

11 Sandee and Manne. Any assessment of the suitability of the model can 

only be made with reference to the main purposes of designing it. and the 

data and research resources available. TIle model is designed mainly to 

tackle the problem of choosing the "best" configuration of investment 

channels, given the availability of resources in the economy. The word 

lJ See Ch31'ter 1, Section 2, for a selective list of the 
literature in l.his category. 
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"best" here simply means that choice which optimizes an objective 

function. It is also designed with the intention of discussing one of 

the shortcomings of Egyptian planning, namely, the neglect of labour 

cost in the profitability calculations of individual projects.
12 

A linear programming format seems to suit these purposes 

reasonably well. Such a family of models include some scope for choice 

which is deemed necessary for economic policy decisions. The choice 

permitted within those models could be on different levels. On one 

level there is the possibility of choice between domestic and foreign 

sources of supply. On another level there is the possibility of choice 

between domestic and foreign sources of financing investment. 13 Linear 

programming models, and with them the model designed here, provide a 

general equilibrium framework for such choices, thus taking all effects, 

direct or indirect, into account. The indirect effects of some course 

of action (choice alternative) may be large and far-reaching in ways 

that are not obvious. However, the balance sheet of linear programming 

models has its debit side as well, particularly from the viewpoint of 

the purposes of our study and the nature of the problems to be examined. 

This sets some limitations on the use of the model and may qualify some 

of the conclusions reached. The model assumes away economies of scale 

and external economies by virtue of the assumptions of proportionality 

l2The rate of return on capital in terms of value added played 
a role in project evaluation. This assumes that other production factors, 
such as labour, are free. See Hansen and Marzouk, op. cit., p. 305. 

l3The model does not allow for choice in some important aspects, 
such as the techniques of production or the time path of basic aggregates. 
Also, the aggregate consumption bundle is fixed. 



and additivity, respectively.14 

It is important to note, however, that these particular 

shortcomings are not specific to linear programming (or, more generally, 

activity analysis) models. They are also troublesome for conventional 

models and methods. IS The linear programming model assumes constant 

coefficients of production. But the assumption of fixed production 

coefficients is less restrictive than one would first expect. Production 

functions with fixed coefficients for labour and capital may be more 

suitable for depicting existing production relationships than production 

functions that allow for substitution. Leontief has concluded, on the 

basis of empirical evidence, that fixed capital and labour coefficients 

may be more appropriate than the constant elasticity of substitution 

16 (CES) function or the Cobb-Douglas. 

l4As far as economies of scale are concerned, this does not 
constitute a serious handicap, since the extent of these economies is 
highly ocntroversial. See E. A. G. Robinson, ed., Economic Consequences 
of the Size of Nations: Proceedings of a Conference Held by the Inter­
national Economic Association (London: MacMillan & Co. Ltd., 1963). 
Especially the papers by Jewkes and Marcy, and the discussion of the 
earlier paper, pp. 358-366. 

l50r what Hicks characterizes as Paretian. See, J. R. Hicks, 
"Linear Theory", Chapter XI of A.E.A. and R.E.S., Surveys of Economic 
Theory, Volume III: Resource Allocation (London: MacMillan & Co. Ltd., 
1963), p. 101. 

l6Wassily Leontief, "An International Comparison of Factor 
Costs and Factor Use - A Review Article", AER, LIV (June, 1964), pp. 
335-345. It is well known that the two functions mentioned in the text 
(the CES and Cobb-Douglas) allow for factor substitution. Leontief's 
analysis came in the course of his review of a book by B. S. Minhas 
carrying the same title, in which Minhas claims to have refuted the 
factual assumption of the modern theory of international trade - that, 
regardless of factor price ratios, industries can be meaningfully 
classified either as capital-intensive or labour-intensive. By examlnmg 
the relationship between the capital-labour ratio and the. ratio of wage 
to rate of return on capital for some 17 industries in a number of 

(continued) 
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Moreover, although the assumption of fixed production coeffi-

cients implies that there is no direct substitution, it does not, how-

ever, preclude the possibility of indirect substitution. The latter is 

a result of the choice among sectors. 

We mentioned above that the model developed in this chapter is 

of the finite-horizon type. Such models give values of the unl\.flO\vus in 

the terminal planning year only. It tells us nothing about the time 

profile of different variables during the plan period. But it is the 

nature of the task of model-building that only a few questions may be 

answered with anyone model. We make no claim that our model can answer 

any questions about the development of different variables over the 

planning period; these questions call for another type of model. We 

are not concerned with this at the present. 

Linear programming models utilize the method of comparative 

statics. The questions we are trying to tackle here could, perhaps, be 

better dealt with using dynamic analysis. However, the design of a d)TIamic 

model is an absorbing task; it requires a large volume of data which is 

not presently available and its computation costs tend to be extremely 

high. Under the circumstances, in the absence of formal planning models 

17 
for Egypt, a comparative static model seems a r~asonable first steF. 

countries, Leontief found little evidence that the industries change 
their factor proportions with a change in the factor-price ratio. He 
thus suggests that "Fixed coefficients of pn~duction can be interpreted 
more meaningfully as representing a special case of technological con­
ditions under which the two factors can be substituted faT each other, 
but only wi thin relatively narrow limits ... ", ibid., p. 345. 

17 
Some models, mainly by Frisch, weye designed with the 

Egyptian case in mind. But to the best knowledge of the present writer, 
they were never used in practice. See H.tvl.El - Imam, Models Used in 
Drafting the 20-Ycars Plan (1959-1978), I.N.P., Memo NO:- 255 (Cairo: 
December 3, 1962), p. 1. 



CHAPI'ER V 

IMPLICAT IONS OF THE MODEL 
OOLUTION 

It was mentioned in the introduction that, although it started 

from a deficit, the Egyptian first Five-Year Plan was designed to close 

the gap in the balance of trade by the terminal year. We also mentioned 

that the planned pattern of sector expansion did not seem to reflect the 

pattern of comparative advantage in some cases. This assertion will be 

rigorously examined in this chapter. The model developed in the previous 

chapter was designed to throw light on these issues by the examination 

of the Plan targets. For example, we would like to know why did the 

planned equilibrium in the balance of trade turn into a heavy deficit. 

Also, to what extent did the pattern of sector expansion in the Plan 

reflect the country's comparative advantage? What impact will the 

cognizance of the cost of training, educating and relocating labour 

have on the allocation of investment funds? These questions are, obviously, 

not unrelated. At root they are all ooncerned with the optimal allocation 

of resources in the course of economic growth. 

In this chapter we report a number of simulation experiments 

using the linear programming model of the previous chapter. These 

experiments were conducted in order to aid in the understanding of some 

of the questions raised in the previous paragraph, and to go at least 

part of the way towards an answer. Two sets of simulations were tried, 
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one using the 1954 input-output coefficients matrix, and the other using 

the 1963/64 matrix. The results of each set were aggregated for 

comparability. All the data used and their sources are reported in the 

Appendix C. We now turn to our attempt to answer the questions raised 

above. 

1. Optimal Investment Allocation And Comparative Advantage 

The optimal allocation of investment is that allocation which 

maximizes the increase in consumption in the end-year of the -Plan, and 

satisfies all the constraints of the model. This allocation is said to 

reflect the comparative advantage of the country in the period of the 

input-output data used. The term comparative advantage was defined above 

in loose terms. We are now in a position to provide a more precise 

definition of the term in the context of this study. 
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As formulated here, the model has two alternative ways of 

supplying any tradable commodity. The first is by using available 

resources directly to produce it. The second is by using available 

resources to produce some other commodity or commodities and then 

exchanging the latter for the commodity needed. The export and import 

activities in the model allow for this second possibility. In the optimal 

solution, those activities which are more conducive to the maximization 

of the objective function will appear in the basis. Some of these will 

be domestic production activities, some import activities and others 

export activities. We can then determine, by looking at the vector of 



optimal activities, the investments required in order to move Egypt in 

the direction of comparative advantage, given its existing production 

structure. This direction is determined by the subset of domestic-

output and export activities selected in the simulation. Compar3.ttve 

advantage in this sense means producing those commodities for which the 

opportunity cost is less than the price at which it can be imported or 

the revenue which accrues from exporting it. We would like to emphasize 

that we prefer to think of comparative advantage here as a "principle 

of planning, rather than as a result of market forcee.,,1 
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The procedure 8.dcpted in the sitrlUlation was the following. F'irst, 

the model was solved using the basic data reported in Appendix C. Because 

the model is an oJX'ln one, the possibilit;;r of foreign trade will result 

in a tendency towards complete specialization. The solution to the linear 

programming model will exhibit concentr~ted expansion in only one or a 

few industries, accompanied by a corresponding concentration in exports 

and imports2 • This of c0urse is unrealistic since there normally are 

foreign demand fuld domestic supply considerations that are impossible 

1See H.B. Chenery, "Comparative Advantage and Development Policy,1I 
ABR, LI (Harch 1961), 22. 

2It is a characteristic of models such as the one used here that 
there will always be one "cheapest fl source of supply, and hence a tendency 
towards complete Gpecialization. Also, the nature of the model is such 
that, for any commodity J either exports or imports will be nonnegative­
that is, 8l"'.y one com:-:lodity cannot both be exported and imported. Cf. 
Dorfman, Samuelson and Solow, 2.P! ci~ K.J. Arrow, "Import Substitution 
in Leontief Hodels," ~,.£2n':)7netrisp: XXII (Oct., 1954), 484; and S. 
Chakravar~YJ S!.E..~~'yevelct::·~~nt Plannin£ (Cambridge: MIT Press, 
19(9), 21b. 
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to incorporate into the model and which require imposing an upper limit 

on most exports. The estimation of those upper limits calls for intensive 

analysis of the market conditions for individual commodities. Instead, 

we decided to impose an arbitrary upper limit of 10% of base-year (1959/ 

60) capacity on any industry where specialization tends to be concentrated. 

This restriction on the capacity expansion in the optimal industry leads 

to the emergence of a second line of specialization. Expansion in the 

new industry is in turn limited to 10% of base-year capacity, thus leading 

to a third line of specialization emerging, and so on. 

This process of successive limitation is continued until no 

more industries show any tendency to specialization. The process described 

thus produces the set of industries where the country is most likely to 

possess comparative advantage. The order in which such industries appear 

in the above described sequence of optimal solutions represents the 

order of priority to be assigned thereto. Since it is the direction of 

capacity expansion (i.e., in what industries) rather than the magnitude 

of expansion itself that interests us at this stage, the arbitrary upper 

limits imposed on individual industries are not very harmful. The upper 

limits are introduced merely as a device to enable us to identify the 

order of priority that should be assigned to each industry. ~ 

The results of the simulations are contained in Table 5.1. The 

industries included in the table are those where specialization is 

successfully introduced. The left-hand side represents results of 

simulations based on the 1954 input-output matrix and the right-hand 

side represents the results of simulations based on the 1963/64 input-
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As a Result 
on the 1954 

Table 5.1 

Industries Assigned Higher Priority 
for Expansion 

of Simulations Based As a Result of Simulations Based 
Input-output }latrix on the 1963/64 InputaQutput Matrix 

Industry Industry Industry Indust=-J 
No. No. 

, 
17 Oils ,3l'ld fats 1 Agricult1U'e I 
25 Fertilize:c s 9 Wood and. cork products I 
10 Other che-:nicals 3 !-filling and quarrying 

28 Suez Canal 12 Printing ~~ publishing 

Agriculture 20 Machinery except electrical 
machinery 

2 Mining and quarrying 

output matrL~. The numbers corresponding to the individual industries 

on each side are the same as the industry numbers in the 1954 and 1963/ 

64 input-output tables, respectively. Thus, the left-hand side reports 

the industry in which specialization, and hence capacity expansion is 

most desirable. As indicated in the table, the first indust.ry selected 

by the model is industry number 17 in the 1954 input-output table- oils 

and fats. The second best industry for expansion is fertilizers, then 

other chemicals, and so on. In other words, specialization according to 

Egypt's comparative advantage on the basis of the 1954 input-output 

matrix Hould requi.!·e giving top priority to oils and fats, fertilizers, 
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other chemicals, Suez Canal, agriculture, and mining and quarrying- in 

that order. On the other hand, specialization according to the country1s 

comparative advantage on the basis of its 1963/64 input-output relations 

would require giving priority to agriculture, wood and cork products, 

mining and quarrying, printing and publishing and machinery except 

electrical machinery- in that order. The industries included in Table 

5.1 will be called, for short, priority industries. 

How does this simulated pattern of comparative advantage compare 

with the pattern of sectoral expansion envisaged in Egypt's first Five-Year 

Plan? Recall that the Plan emphasized expansion in the major industry 

groups of metals, machinery and chemicals. These are equivalent to 

industries 4, 5, 8-10 in the classification of the 1954 input-output 

table and to industries 14-15 and 18-22 in the classification of the 

1963/64 input-output table3• It is clearthat the pattern of expansion 

emphasized in the Plan is quite different from the pattern of comparative 

advantage simulated by the model. Only one industry is common to both 

the planned and the simulated patterns of expansion. Depending on whether 

the simulation is based on the 1954 or on the 1963/64 input-output data, 

that common industry is other chemicals in the one case and machinery 

except electrical machinery in the other. In fact the simulations 

based on the 1954 production data seem to suggest that the economy 

expand along a agriculture.food processing-fertilizers front as compared 

with the planned metals-machinery-chemicals front. Also, in simulations 

based on the 1963/64 production data agriculture appeared as a top priority 

3 . 
See AppendJ.X C. 
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sector. 

The analysis of interdependence in Chapter III has demonstrated 

the focal importance of agriculture as a supplier of intermediate inputs 

to other industries. Agriculture is also very important as a supplier 
. 4 

of food directly to final demand. All this would lead one to believe 

that agriculture should at least keep pace with other industries. To 

the contrary, the Plan envisaged an increase in value added in agriculture 

of only 28% as compared with a growth in total value added by 40%. This 

is one of the most crucial mistakes in the Plan. 

-"I Two observations are in order here relating to the basis, within 

the model, for choosing between different industries for expansion and 

to the interdependence among individual industries. First, because foreign 

exchange is incorporated as one of the constraints, the model tends to 

select those industries which - ceteris paribus - have a low import 

coefficient. On this basis one would expect that the industries included 

in Table 5.1, generally, would have relatively law direct plus indirect 

import coefficients. The data in Tables 3.12 and 3.13 bears out this 

4see Tables 3.5 and 3.6. For an extensive analysis of the 
interrelation between agriculture and industry with special reference 
to Egypt, see Hazem EI-Beblaoui, LtInterde ndance A iculture· Industrie 
et Ie De-vele per.>ent Economi ue (llexample egyptien Paris, Editions 
Cujas, 19 '7 • For a..'1 analysis of the importance of agriculture in the 
context of the food problem in Egypt, see Galal Amin, Food SuPEly and 
Economic Develo .ent "vTith S ecial Reference to Egypt (London: Frank 
Cass and Co. Ltd., 19 b • An interesting analysis of the relation between 
agriculture and industry in less developed countries is given in J.K. 
Sengupta, "Hodels of Agriculture and Industry in Less Developed Economies,1l 
Ch. 5 of Tibor Barna (ed.) Structural Interdependence and Economic 
DevelOpment, OPe cit. 
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expectation. Thus, wit.h t.he exception of fertilizers and other cheT'1ical~, 

the industries on the left-hand side of Table 5.1 f~ve import coefficients 

ranging from .022 to .097 only. This is fairly 10\[ compared to the mea.n 

value of .141 for t.he import coefficient based on the 1954 production 

data. Also, wit.h the exception of machinery and printing and publishing, 

the industries on the right-hand side of Table 5.1 have import coefficients 

ranging from .003 to .079 only, as compared to the mean value for the 

import coefficient based on the 1963/64 production data of .203. The 

importance of import raqt~irements in choice of the industries to be 

expanded is underscorE:d when we note that, in the course of limiting the 

output of individ.ual sectors, the shadow' price of foreign exchange 

increatle5 relative to that:, of donestic saVings.5 nus mO'rement in relative 

shadow prices of resources reflects the decline in the product.ivity of 

domestic savings relative to that of forp.ien exchange as the extent of 

specialization i.s delimited. 

~b The second observation is that the output levels of some individual 

6 industries tend to move together more that others. For example, 

construction appears to be required for the expansion of almost. all 

other industries .. There is also a close connection bebJ'een fertilizers 

5In the course of restraining the output of individual industries, 
the ratio of the :::;hadow rrice of foreign exchange,zo2, to that of domestic 
saVings, z01J rose from .67 to 4.5 for simulations ba~ed on the 1954 input­
output matrix, and from .63 to 12.3 for simulations based on the 1963/64 one. 

6This statei'lant is based on observing the development of the output 
levels for individual industries in the course of "the simulations. The 
whole set of simulati.om:; are L"l my worksheets which. for reasons of space 
limitation, cannot be included in the dissertation" 
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transport and communications, between electricity and other chemicals; 

and between building and construction and mining and quarrying. The 

importance of construction to all other industries despite its relatively 

low forward linkage coefficient,7 may be explained by the fact that 
8 

construction is obviously required for any other industry to expand. 

In the light of all that, the planned fall in value added in construction 

between the base year and the target-year of the Plan becomes hard to 

explain, let alone to defend.9 This brings out an aspect of interdependence 

that is of some methodological interest. In order to make a comprehensive 

assessment of sectoral interdependances, a general equilibrium model is 

necessary.10 This is an.other argument in favour of the planning models 

7See Tables 3.7 and 3.8. 

8The ratio of construction and buildings to total investment 
was .59, .16, .22, .40 and .58 in agriculture, manufacturing, electricity, 
transport communications and storage, and services, respectively, during 
the Plan. See Plan Frame, Table 2, p. 28. 

9Val ue added in construction was planned at LE 51 million in 
1964/65, slightly lower than the LE 52 million for the base-year 1959/ 
60. See Plan Frame, Table 18. 

l°Another example is provided by Hirschman. He notes that machinery 
and equipment have a weak forward linkage effect. 0p. cit., p. 107. He 
argues that this is so because ininpu~output practice those industries 
deliver mainly to final demand. Although such industries are important 
for investment, their overall significance may not be fully grasped if 
the judgement is based only on the magnitude of the linkage coefficients. 
This gives further support to the argument in the text that a general 
equilibrium model is needed for a reliable assessment of interdependence 
among industries. 
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ot the type developed in Chapter IV of this study. 

The strong tie between fertilizers and transport and communications 

may be explained by the fact that the production of fertilizers in Egypt 

is concentrated away from the market in rural areas. As for the connection 

between other chemicals and electricity, it is a little hard to explain. 

The industry called other chemicals in the input-output table for 1954 

is mainly composed of plastics and rubber products. Such products are 

not known to require exceptionally large amounts of electricity as a 

factor in chemical reactions. It could be that production of such 

industries requires relatively large amounts of energy and, furthermore, 

that electricity is the main source of such energy in the case of Egypt. 

Finally, it is not difficult to explain the strong relation between 

construction and building on the one hand and mining and quarrying on 

the other. Capacity expansion in mining and quarrying obviously depends 

heavily on constructing roads, tunnels, buildings, etc. 

2. Comparative Advantage And The Labour Constraint 

It has been mentioned before that one of the basic shortcomings 

of the method of planning adopted in Egypt's first Five-Year Plan was the 

neglect of labour. It seems that the planners worked on the assumption 

that there is a surplus of labour in Egypt. For purposes of resource 

allocation for economic development this may be an unrealistic assumption, 

however. Unskilled labour may be abundantly available, but skilled and 

semi-skilled labour may be in short supply. This is a very real possibility 

in many less developed countries. It is certainly true for Egypt. Once 



we recognize this fact, we may follow one of two approaches in dealing 

with it: 

(a) One may consider that, for the duration of the Plan, labour supply 

of any skill category is given. SUch a skill category will then be 

treated as a primary factor in limited supply. 

(b) One may consider that, within the horizon of the Plan, the supply 

of skilled labour is not given. The required skills may be bestowed on 
11 

labour, whieh'implies-incurring costs of education, training and 

relocation. 

On the second approach, the only limitation of the supply of 

tt • 12 
labour skills is the primary factors needed to produce" l.t. In the 
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first approach labour, of any particular skill, constitutes a limitation 

on capacity expansion in its own right. 13 It is difficult to pinpoint, 

11 The word "skill" here is used as a catchall word to include 
locational as well as occupational characteristics. In this broad sense, 
a worker may be said to have gained "skill" by becoming able to move to 
where his skill is most needed. 

12This should not be confused with the classical notion that 
population growth and hence the supply of labour, in the long run, is 
endogenously generated. According to Adam Smith, the rate of population 
growth, and hence the rate of growth of the supply of labour "varies 
with the difference between the actual money wage and the SUbsistence 
wage". See Irma Adelman, Theories of Economic Growth and Develo '9nt 
(Stanford, California: stanford U. Press, 19 1 , p. 30. 

13The literature on single-period optimizing models of the linear 
programming variety is almost exclusively concerned "lith the first 
approach. See for example the papers by Adelman and ~harrow and Bruno 
in Irma Adelman al'1d Erik Thorbecke, OPe cit.; see also the article by 
Bruno in Ch. 8 of H.B. Chenery, opo cit. The bulk of the literature 
assumes, however, that labour is abundantly available and hence ignore 
the labour constraint altogether. See the article by Manne in Adelman 
and Thorbecke, OPe cito, and the articles by MacEwan and Tendulkar in 
Chenery, op_ cit.; and also Sandee, OPe cit., and P.B. Clark, Planning 
Import Substitution (Amsterdam: North-Holland Pub. Co., 1970). 
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a priori, the difference in empirical results between those two approaches, 

regarding resource allocation. Whatever that difference may be, it is 

clear that the incorporation of labour in the model according to either 

approach will generally lead to conclusions about resource allocation 

different from those reached when labour is totally ignored. In this 
14 

study, the second approach was adopted. The reason for this choice is 

twofold. In the first place, the assumption underlying this approach 

corresponds more closely to the Egyptian case. In Egypt, unskilled labour 

may be said to be abundantly available but only skilled and semi-skilled 

labour is needed. Secondly, because the labour constraint is easily 

represented by a set of balancing equations for employment the algorithm 

generates directional signals useful for the formulation of educational 

policy and thus facilitates detection of imbalances of supply and demand 

by skill category. Again, this is a very relevant feature in view of 

the fact that, in Egypt, surpluses of some skills (viz. engineers) exist 

side by side with shortages of others (viz. foremen, technicians, etc.) 

--b Before examining the empirical results, let us describe how the 

cost of training labour is reflected in the model. Refer back to 

constraints (4.3) and (4.4) of Chapter IV: 

y .• y - n < 0 (i = 1, ••• ,N) 
~~ oi oi - (4.3) 

N N 
l, c;. '5 

Yoj + ;-

c;.oo 
"I n < d oj oj --j=1 00 j=1 oj 01 

(4.4) 

14This is reflected in constraints (4.3) and (4.4) of the model 
developed in Chapter IV. 
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As mentioned above, the first term in (4.3) represents, for any industry 

i, the demand for labour by that industry, and the second term represents 

supply of labour to that industry. The second term in (4.4) is the cost 

of educating, training and relocating labour. The coefficient ~oj 

repr~sents such cost per unit of labour. 15 It is clear from examining 

constraints (4.3) and (4.4) that, within the confines of the model in 

Chapter IV, the domestic savings constraint has to be binding in order 

for labour cost to have any impact on capacity expansion. Otherwise, it 

will be pointless to talk about the labour constraint in the sense of 

16 the second approach. 

In the simulations we experimented with two alternative sets of 

values for ~; call them ~1 and ~2. The components of ~1 were all zeros 

to simulate the method adopted by the planners. The components of ~2 

were estimated on the basis of years of shooling and the cost per 

year of schooling for different skills. 17 The results of the simulations 

based on the 1954 production data are recorded in Tables 5.2 and 5.3. 

Table 5.2 illustrates the activity-level or quantity aspect of the 

15m the present study, one unit of labour is one worker. 

16 This brings up another basic difference between the two 
approaches discussed above. When labour skills are generated endogenously, 
by investment, the labour constraints are not independent of the savings 
constraints; they only operate when the latter is binding. When labour 
skills are given exogenously, the labour constraints are independent 
of any other constraint. 

17 See Appendix D for the method of estimating these values. It 
should be pointed out that in the appendix 1i includes only education 
cost; the training and relocation cost was hard to estimate and hence 
was neglected. 
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Table 5.2 

Effect of the Labour Cost on Pattern of Capacity Expansion 

(in LEIOOO in 1959/60 factor nrirc:,3) 
~~-.- ~ 

r 
Industry Industry Capacity Expansion I 

No. When Labour_~ost Is (2) -;-(1) 
as 

zero estima.ted 
(1 ) (2 ) ur 

1 Agriculture 13604.5 12002.2 0.8822 

3 Electricity 615.2 596.3 0.9693 

10 Other chemicalR 2400 .. 0 240000 1.0000 

11 Construction 195.1 183.6 0.9411 

17 Oils and fats 2000.0 2000.0 1.0000 

25 Fertiliz.3X's 1000.0 1000.0 1 OOCO I .. I 

27 Transport and communications 5947.8 5536.5 0.93091 

28 Slle~ Ca..'1al 10000.0 1.3 0.0001 

29 Educatic>ll 71S.9 701.4 0.9798 

30 Hedical services 1187.7 1164.0 0.9801 

32 Ba.n.king and insurance 623.8 S8lt.3 0.9367 I 

33 Other services 22194.0 20794.3 0.9370 

The value of the maximand 107687.3 105541.7 0.9801 

allocation problem under t.he two alter~ative sets of values of labour 
18 

coat,~. Colurul (1) includes the incremental outputs over the plan 

18The practi.ce followed before of impord.r.g an upper limit on 
capacity expansion oi' 10% of the base .. year cap.cities was fol101,ed hEre. 

(continued) 



period if the vector of ldbour cost is ~10 The numbers in column (2) 

are incremental outputs over the plan period if the vector of labour 

cost is P2 s The figures in column (3) are the ratios of incremental 

output in column (2) to the corresporilling or£s in colu~~ (1). Column 

(3) indicates that the inclusion of labour cost affects the pattern of 

capacity expa~~ion. The capacity expansion figures in column (2) are 

not simply a scaled down version of capacity expansion figures in (1), 

which implies that the exclusion of labour cost tends to favour the 

expansion of soms industries more than others. lie thus conclude that 

the incorporation of t.he labour constraints in the manner explained 

ab~~e results ir. a different pattern of reaourc.e allocation. 

-SJ The eY'..at:J..i!'..ation of Ta.ble 5~3 may shed some more light on this 

problem. This table contains some elements of the dual solution 
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corresponding to the pr'imal solution included ill Table 5.2. Specifically, 

it contains the shadow price of domestic savings, zo1' and that of foreign 

exchange, £'02' obtained by solving the model, once using ~1 and then 

using lJ
2

• The vaJ.ues of these shadow prices are included for solutions 

based on the 1954 and the 1963/64 production data. A careful look at 

Table-S.3 revea13 that the ratio of the shadow price of foreign capital 

inflow to the shadow price of domestic savings -that is zo2/zo1- is lower 

when P = P, than when ]J = ]J2. In other words, the exclusion of labour 

This is wby industries 10, 17 and 25 have the same incremental output 
in both cases. 'renese industries have reached the maximum possible 
increment in theii" output. 



cost lowers the relative shadow price of foreign capital inflow in 

terms of the shadow price of domestic savings. If these prices were 

used to evaluate individual investment projects, it would induce a 

bias in favour of those projects which have a higher foreign exchange 

content. 

Table 5.3 

Labour Cost and Factor Prices 

Solutions based on 1954 Solutions based on 1963/64 
production data production data 

With Labour With Labour With Labour With Labour 
Cost Zero Cost as Cost Zero Cost as 

z Estimated Estimated 

zol 0.435188 0.318651 1.185403 3.696846 

zo2 0.982136 0.916339 0.123522 0.0 

zo2/z0! 2.26 2.58 0.61 0.0 

Source: Compiled from several solutions to the linear progrannning 
model of Chapter IV. 
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Empirical simulations have shown thus far that the inclusion of 

labour cost results in a pattern of capacity expansion and a corresponding 

pattern of factor shadow prices different from those that would result 

if the labour cost were excludedo These simulations also reveal a third 

difference. As can be easily seen from the last row of Table 5.2, another 

consequence of the accounting for labour cost is that a lower level of 



the maximand is obtained, as compared to the case where such cost is 

ignored. This means that the marginal productivity of investment will 

be higher when the cost of educating, training and relocating labour 

is assumed to be zero. If in fact this cost is not zero, and if it 

is neglected in investment calculations, this will result in an 

overestimation of the marginal productivity of investment. 
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The above can be readily demonstrated by the aid of the following 

diagram. 
marginal 

productivity 
of investment 

zo2 

. z12 - - - - -

Figure (1) 

Labour Cost and the Marginal 
Productivity of Investment 

o '-----------'-x-----" _I_2_}~11_=_jJ~ Investment 
i 

In Figure (1), J2 is the marginal-productivity-of-investment curve when 

jJ > 0 and II is the curve when J.l = O. For any given level of investment 

(say for a steel-mill project, i*) the marginal productivity of investment, 

and hence the profitability of any particular project, will depend on 

whether we are looking at the 12 or the 11 curve. 

3. Implications Of Expanding Certain Industries As Planned 

Egypt's first Five·Year Plan stipulated a large expansion of 

basic manufacturing industries (metals, machinery and chemicals)o Value 

added in 1964/65 was to become 393% of the base-year value added for 

metals, metal products and machinery, and 313% for basic and other 



115 

19 
chemicals. It was also mentioned that one of the specific targets of 

the Plan was to reduce the deficit in the balance of trade to zero. 

In particular, we wanted to investigate whether or not the country could 

in fact attain an equilibrium in the balance of trade by the end of the 

first Five~Year Plan, given the above-mentioned targets. The implications 

of these specific targets are examined below. 

To test the feasibility of these specific targets, the linear 

programming model was solved under constraints stipulating minimum 

expansion in those industries that the Plan stressed. Thus metals, metal 

products and machinery were assumed to increase by 300 per cent over 

the Plan period. Also basic chemicals and other chemicals were assumed 

to increase by 200 percent over the same period.
20 

At a later stage, on 

top of the above constraints, the constraint stipulating zero foreign 

capital inflow was also imposed. The main results of these simulations 

~ are as follows: 

(a) There is a sharp drop in the value of the maximand (the 

increase in household consumption) as the above expansion targets are 

incorporated in the model. Table 5.4 indicates the results of experiments 

based on the 1963/64 input-output data. The table registers a drop in the 

increment in household consumption of about 22 per cent, from LE 113.9 

million without the additional constraints to LE 88.6 million with 

those constraints. This drop is easy to explain. The imposition of the 

above constraints interferes with the "make-or-buy" choice made by the 

19.see Plan Frame, Tables 28 and 28-a. 

20~e Plan Frame, ppo 8-10. 



Industry 
No. 

1 

2 

3 

4 

5 

6 

., 
8 

9 

10 

11 

12 

13 

14 

15 

Table 5.4 

Pattern of Expansion with and without Planned 
Targets for Machinery and Chemicals 

Industry 

Agriculture 

Ginning and pressing 

11i.ning and q-uarry:!.ng 

Food processing 

Beverages manufacturing 

'fobacco manufacturing 

Spinning and weaving 

Clothing 

Wood and cork products 

Furniture and fixtures 

Paper and cardboard 

Printing and publishing 

"Leather and leathel" 
products 

Rubber products 

Chemicals 

(In LEIOOO in '259/60 prl~~~ 

Increment In Industry Output ~ 

Before Including 
Planned Targets 
for Nachinery 
and Chemicals 

54700 

2200 

1700 

2000 

After Including 
Planned Targats I 
for Hachinery 
and Chemicals 

54700 

2200 

1700 

2000 

62400 
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Table 5.4 (Continued) 

Pattern of Expansion with and without Planned 
Targets for Machinery and Chemicals 

Industry 
No. 

Industry 

16 Petroleum and coal 

17 Nonmetallic minerals 

18 

19 

20 

21 

22 

Basic metals 

Metal prod.ucts 

Machinery except electric 
machinery 

Electric machinery 

Transpor t equipment 

23 Miscellar.eous 

24 

25 

26 

27 

Electric.ity 

Construction and dwelling 

Transport and communications 

Other services 

Household consumption 

(In LEIOOO in 1959/60 prices) 

Increment In Industry Output 

Before Including After Including 
Planned Targets Planned Targets 
for Machinery for H;"),chinery 
and Chemicals and Chemicals I 

230 

789 

897 

10407 

43056 

113930 

56400 

55200 

2924042 

18000 

43500 

66427 

15354 

47101 

258393 

88552 
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model. Apparently, it is cheaper to import (buy) the products of those 

industries than to produce (make) them domestically. If we decided to 

produce them, there is a corresponding cost which our model measures 

by the drop in the value of the maximand. 
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This is the familiar free trade-autarky choice. The drop in 

household consumption does not constitute an argument against such 

expansion targets. For one thing, we have said nothing about the time 

horizons that extend beyond the Plan period. Also, we do not know exactly 

what non-economic goals the policy-maker had in mind when he decided 

on those targets. We only wanted to spell out the implications of such 

"political" decisions. 

. (b) This planned pattern of expansion results in a pattern of 

trade which is not realistic. It calls for tremendous increases in 

exports of these infant industries. For example, as the simulations on 

which Table 5.4 is based show, production of machinery (except electric 

machinery) is to rise by almost I.E 3 billion, with exports of the same 

exceeding I.E 2.6 million. This, of course, is unbelievable. What it 

implies, however, is that the insistence on the achievement of these 

expansion targets may be prohibitively costly. 

(c) If we couple the achievement of those expansion targets 

with the stipulation that the balance of trade be in equilibrium by 

the end of the tenth year, we either observe a sharp drop in the 

maximand (for the 1954 input-output data) 0" gp":. nQ rea~jbl"? 30 i 'It'ic,n 

(for the 19·(,]/(,j, i f j :'-"lt-0:J'tPlt dHt~). Thus, for 1951.! input-outptlt dat~J 

household consumption at the target year becomes LE 10.9 million 



instead of LE 95.8 million. This simply means that if the coUntry were 

to achieve all these targets combined, it would have to follow an 

austerity program; the increase in consumption would have to be cut 

drastically. That did not occur.21 For the 1963/64 input-output data, 

the absence of any feasible solution implies that the achievement of 

the specified expansion targets and the balance-of-trade-equilibrium 

target is impossible. 

4. Foreign Capital Inflow as a Minimand 
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An attempt was made to replace maximizing household consumption 

with minimizing foreign capital inflow. The purpose of this simulation 

was to see if that would result in a different pattern of resource 

allocation. The answer to such a question is rather difficult, since 

there are many factors to watch for that could cause a difference in 

the outcome under the two cases. It is not difficult to transform our 

problem from one of mazimizing household consumption to one of minimizing 

foreign capital inflow. To do so, one imposes a lower limit on consumption, 

and expresses the optimand as the difference between export proceeds 

and impart payments. This process leaves the total number of variables 
22 

and constraints unchanged. 

When the model is modified in this manner and solved we get a 

different pattern of expansion. Consider Tables 5.5 and 5.6, which 

21m fact private consumption increased from LE 974.0 million 
in 1959/60 to LE 1462.9 million in 1964/65, rising at a compound annual 
rate of 7 per cent. 

22The reason is that the minimum-level constraints on household 
(continued) 
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Table 5.5 

Pattern of E.)..rpansion Hhen Foreign Capital Inflow ls 
Minimized, 'tii th No Upper Limi"ts on Capacity Expansion 

r · I 
! Increase Over the Plan in 
I 

Industry a a bl Domestic Exports Imports Employment a Out nut 

1. Agriculture 0.0 0.0 18h25.3 0.0 

2. Mining am quarrying 0.0 0.0 1103.5 0.0 

3. Electricity 674.5 0.0 0.0 224.8 

4. Natala OeO 0.0 187.3 0.0 

5. Hetal products 0 ... 0 0 .. 0 976.7 OeO 

6. Cement 0.0 0.0 16.3 0.0 

7. Petroleum refL'1ing 0.0 0.0 4401.9 0.0 

8. Machinery 0.0 0.0 1284.4 0.0 

9. Basic chemicals 0.0 0.0 514.9 0.0 

10. Other chemicals 0.0 0.0 4426.2 0.0 

11. Construction 194.9 0.0 0.0 129.9 

12. Neat products 0.0 0.0 6564.5 0.0 

13. Dair,f products 0.0 0.0 3960.4 0.0 

14. Grain milling 0.0 0.0 4671.3 0 .. 0 

15. Bakery products 0.0 0.0 8114.2 0.0 

16. SUgar 0.0 0.0 2440.4 0 .. 0 

1'10 Oils and. fats 0.0 0.0 1357.0 0.0 

18. Other food projucts 0.0 0.0 24.t;3.3 0.0 



Table 5.5 (Continued) 

Pattern of Expansion when Foreign Capital Inflow is 
Minimized, with No Upper Limits on Capacity Expansion 

Increase O"ler' the Plan in 

Ir.dustry a a b Domestic Exports Imports Employment 
OutDuta 

"'-

19. Spinning and weaving 0.0 0.0 6462.8 0.0 

20. Processing of cotton 0.0 0.0 1.5 0.0 

21. Clothing 0.0 0.0 1894.4 0.0 

22. Paper and paper products 0.0 0.0 342.2 0.0 

23. Tobacco 0.0 0.0 4672.8 0.0 

24. Wood a...>Jd furniture 0.0 0.0 928.2 0.0 

25. Fertilizers 46,]63.5 46363.5 0.0 13246.7 

26. Other Industries 0.0 0.0 4648.5 0.0 

27. Transportation and 
conmrunication 6847.4 0 .. 0 0.0 3423.7 

28. buez Canal 1.6 0.0 0.0 c.8 

29. Education 713.9 0.0 0.0 356.9 

30. Medical services 1180.1 0.0 0.0 590.1 

31. Trade ~'ld. finance 0.0 0.0 18568.0 0.0 

32. Banking and. in.surance 1148.6 0.0 0.0 574.3 

33. Other services 19759.3 0.0 0.0 19759.3 

Sources and Kates: 
l'iic"&'bo,:;e-figures represent the solution of the model without 

restricting L.he expansion in the leading industry (fertilizers). 
aIn I.E 1000. 
bT., w'''rlr'~1'C! .u~ v .b"',"'O 
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relate to experiments with the 1954 input-output data. Table 5.5 shows 

that if the objective h: to minj.mize foreign capital ini'lO'ti, then 

fertilizers would be the leading sector in terms of the pace of expa11sion. 

Its whole output would be exported, since there is no increase in the 

ou.tput of agriculture. We should not take the numbers in these tables 

literally; what is really significant is the general direction of 

expansion rather than the exact magnitude. When the objective is to 

minimize foreign capital inflow, the emerging pattern of expansion seems 

to differ from thCit obtailled bY' maY~mizlng hou..,ehold consumption. The 

basis for this statemerJt is that the leading sector (in terms of expansion 

rate) is not the same in the two ~ases. vfuen household consumption is 

maximized, oils ar.d fat.s is the industry that ShOliS the highest tendency 

to expand. Thus, we may conclude that the policy implication of the two 

objective functions are different. In the one case a capital-goods 

industry (fertilizers) is stressed and in the other a consumer-goods 

industry (oils a~j fats) takes the lead. 

It is interesting to examine the implications of the planned 

growth targets for metals, machinary and chemicals in the context of 

the present versim) of our model. To do that, we super-imposed on the 

model the lower-limit c:onstraints on the grOlith of those industries. 

Experiments uith the 1954 input-output data showed that no feasible 

solution could be obtained. 

consulr..ption replaces the foreign exchange constraint, while household 
consumption st.ays in a.s a vari2.Ole. 
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This is in line with the results of the analysis in Chapter II. 

In that chapter, we concluded that the balance-of-trade target and the 

overall growth target in Egypt's first Five-Year Plan appear to be 

inconsistent. 

5. Shadow Prices And Resource Allocation 

From the theory of linear programming, the shadow price associated 

with any individual constraint represents the marginal contribution 

(whether positive or negative) to the objective function of relaxing 

that constraint.23 Of particular significance are the shadow prices of 

primary factors - in our case domestic savings and foreign capital inflow. 

These shadow prices are zol and z02' respectively. The importance of these 

two prices has to do with the purpose of our analysis: to study the 

pattern of resource allocation implied by any optimal program (i.e., any 

solution to our model). The study of the pattern of resource allocation 

may be viewed from yet another aspect, that of project appraisal. This 

point was dealt with before.24 What we would like to do here is to make 

a few pertinent observations on the meaning of shadow prices and their 

interpretation in the context of this model. 

First, because we chose the units of measurement of individual 

activities such that the corresponding base-year prices are unity, the 

shadow prices implied by the solution of this model may best be viewed 

as price indices, with the base-year as a reference point. Note also 

23See Dorfman, Samuelson and Solow, Linear Programming and Economic 
Analzsis, OPe cit., p. 15. 

24.see pp. 113-11h above. 
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tha t beca:v se of tho way the mod81 was constructed (specifically, because 

of the choice of household consumption as a maximarid), all shadow prices 

are expressed in terms of the price of the consumption bundle. It was 

mentioned in the previous chapter that such a price acts as the numeraire 

for the price system implied by the model solution. Second, it is clear 

by examining the simulations based on the 1954 inputuo~t~~t data or on 

I 

the 1963/64 data, that as the output of the priority industries (i.e. 

industries where speCialization tends to be concentrated) is restricted, 

the shadow price of for,::ligr. capital inflow, zo2) rises and that of 

domestic savings, 7. l' falls. This is illustrated by the case in Table 
() 

5.6, "lhere simUlations based on the 1954 input-output data are j,ncluded~ 

Th.~ table may be read thns. At. first., specialization t.ends to be 

Table 506 

~pecialization and Shadow Prices 

Household Shadow Price Shadow Pri:~ 
No. Indust.ry Consumption of Dome~tic of Foreign I 

(LE million) Sa.vings Capital I 

17 Oils and fats 691.4 1.294 0.869 

25 Fertilizers 675.5 1.252 0.874 

10 Other chemicals 432.0 0.602 0.955 

28 Suez Canal 365.8 0.425 0.9'(7 

~ Agriculture 358.4 0.405 0.979 

2 }lining and qua.rrying 294.9 0.,222 1.002 
_r _____ .--,t,IN 

Source: Con.36cutive simulations ba~ed on the 195h input-output data. -
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exclusively in oils and fats, providing maximum household consumption 

of LE 691.4 million. The primary resources (domestic savings and foreign 

capital infloW) will be exhausted, with corresponding shadow prices of 

1.294 and 0.869, respectively. Then as we restrict output of oils and fats 

to 10% of base-year capacity, another line of specialization appears -

this time in fertilizers. As a result of limiting the scope of specialization 

in oils and fats, the value of the maximand falls to LE 675.5 million 

and z01 falls to 1.252 while z02 rise to 0.874. The rest of the table 

can be read in a similar fashion. The fall in z01 can easily be explained 

by the fact that as specialization is being limited, domestic savings 

have to be allocated to investment in industries where it is less 

productive. On the other hand, narrowing the scope of specialization 

means that export earnings fall more proportionally than imports which 

must lead to a rise in the shadow price of foreign capital inflOW, z02. 

Third, the product shadow prices, Poi' derived from all solutions 

of the model of Chapter IV fall into one of two classes; one class for 

tradable goods based on the exchange rate, and the other class for 

nontradable goods. All shadow prices of tradable goods are the same -

equal to the shadow price of foreign capital inflOW, z02. This is due 

to the absence of any tariffs or transport costs on imports or subsidies 

to exports. Finally, in addition to being useful directly for project 

appraisal, shadow prices are useful also indirectly by allowing us, 

through the application of the Simplex Criteria, to examine the activities 

that did not appear in the basis and see what measures are required to 

bring them in. 
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6. The Relationship Of Consumption To Saving: The Consumption Frontier 

The linear programming model of Chapter IV is expressed in 

structural form. By expressing all the endogenous variables of the model 

in terms of the exogenous variables and the parameters, we can express 

the model in. what is known as the reduced form. The reduced form will 

allow us to trace the effect on any of the endogenous variables of a 

change in the exogenous ones. In particular we would like to study the 

effect of changing domestic savings on household consumption. 

In order to do that, it is necessary to fix the value of the 

other exogenous variables (particularly foreign capital inflow, do2 ). 

_Foreign capital inflow, do2 ' is assigned a value of $ 100 million, and 

domestic savings, do1 ' is allowed to change from LE 10 million to LE 200 

million. The result is a consumption frontier that is illustrated in 

Figure (2). 

In Figure (2), domestic savings is represented on the horizontal 

axis and household consumption is represented on the vertical axis. In 

the model domestic savings has the function that it sets aside past 

resources for augmenting capacity during the Plan period. Household 

consumption refers to the increment over the period of the plan. The 

broken-line curve d2d2 represents the consumption frontier, attained 

for a given value of foreign capital inflow equal to do2 (in our experiment 

rlo2 = $ 100 million). The points marked with a x sign represent optimal 

solutions. Note that the slope of the curve gets flatter as the value 

of dol increaseso This means that the marginal productivity of domestic 
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savings is falling. The slop"l of the curve along any segment represents 

the increase in the household consu:nption made possj.ble by a unit increase 

in domestic savings .. given the level of foreign capital inflOi-l. It may 

also be called the shadow price of domestic savings. 

Figure (2) indicates that if the foreign capital inflow js $ 100 

million, any domestic savings in excess of LE 50 million will contribute 

nothing to the matimand. 
2 5 

25In terms of the jargon of the two-gap model, the foreign 
exchange gap wi] 1 o:J do-.1inrmt ~ ,See J8roslav Vanek, Estim'.'.ting ?o:t'e~3!!. 

Res~~ce J~~9_s .. r.s.'£ ... o~~':':~~~S.12.":~~~:-:"fm!'.L theorYJ.21!:.!J;~ri~ and a CA.3e 

~~d.Y.. of..0.19!l!?~ '-.:\:,\./ :"O,,'K: l'~c;GraH-Hill BOOK Co., 190'1). 



CHAPTER VI 

CONCLUDING REMARKS 

In this final chapter the main threads of the argument in the 

previous chapters are pulled together. Thus, Section 1 summarizes the 

main route the investigation has taken so far. In Section 2, the major 

conclusions arrived at will be presented and their implications dis­

cussed. In this section, we shall not enumerate all the findings 

reached in the course of the study. For these the reader should refer 

to the concluding sections of the previous chapters. Only the most 

important findings are recorded here. Finally, research areas that 

have been suggested by this study are examined in some detail in 

Section 3. 

1. Summary Of The Analysis 

This study was motivated by the fact that the choice of 

industries in the first Egyptian Plan was not based on a comprehensive 

planning model. In the absence of such a model, the consistency of 

different output targets cannot be guaranteed beforehand. This is why 

two types of consistency tests were performed on the Plan. One was to 

test the consistency of individual output targets. The other was to 

check the consistency of the balance-of-trade target and the overall­

growth target. This latter test led to the examination of the possi­

bility of carrying out the relatively large import-substitution program 

embodied in the Plan. 
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The discussion then moved to the interdependence aspect in the 

structure of production. The input-output model was outlined, and the 

different, most common linkage indices were discussed. The triangu­

larized input-output coefficient matrix was also discussed, with some 

analysis of the relationship between the different linkage indices and 

the triangularized matrix. In order to explore the implications of 

expanding individual industries for the balance-of-payments position, we 

examined the pattern of sectoral dependence on imports. The direct, 

indirect and total (direct plus indirect) import requirements per unit 

of output of the individual industries were analyzed. The linear 

programming general equilibrium model was developed in Chapter IV. A 

large number of simulation experiments were conducted in Chapter V. 

The primary purpose behind these simulations was to determine the 

implications for the pattern of resource allocation of taking the cost 

of education into account. Also, the simulations were used to in­

vestigate the effect of expanding certain industries as planned. 

Alternative objective functions were tried. In one of these foreign 

capital inflow was to be minimized. The resulting pattern of shadow 

prices was studied. These were found to have certain implications for 

project appraisal. Finally, the relationship between domestic saving 

and household consumption, which may be expressed as the consumption 

frontier, was examined. 

2. Main Conclusions 

In the course of this study, many conclusions were derived. 

This chapter is limited to only the most important of these. 

(a) The pattern of capacity expansion produced by the model 



differs manifestly from that stipulated in the Plan. This is true 

whether the solution of the model is based on the 1954 production data 

or on the 1963/64 data. In both cases agriculture appears as a priority 

sector. The importance of agricul tUTe is further amplified by the 

analysis of interdependence in the structure of production, which 

shows agriculture to have high backward and forward linkages. Such an 

analysis brings out very clearly the crucial place of agriculture as 

a bottleneck industry. Agriculture becomes all the more important 

when we conside:.c its contribution to final demand, namely for consumption. 

The model used here does not take account of population growth and of 

the increased demand that is implied. In the absence of a reasonable 

expansion in agricul ture, the pressing food problem l'Ii11 tend to solve 

itself by more balance-of-payments deficits and/or halting or slowing 

down the growth of the economy_ In the light of all this, it is 

surprising that the Plan stipulates a growth rate of agriculture much 

lower than the overall growth rate of the economy (28 per cent vis a vis 

40 per cent). This system of priorities reflects a mode of thinking 

which associates progress with industrialization. But the analysis in 

this study indicates quite clearly th~t industrialization should never 

be interpreted in practice to mean neglecting agriculture relative to 

other industries, paTticularly manufacturing. In fact, econontic history 

is full of evidence as to the importance of agriculture to the growth 

1 and industrialization in the history of economic developIi1ent. 

lSee the ccllection of articles in E. L. Jones (ed.), Agriculture 
and Economic GTowth in England 1650-1815 (London: ~lethuen & Co. Ltd., 
1967). See also the ,,:xtensi ve 11 terature therein. 
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(b) The analysis based on simulations with the linear program­

ming model of Chapter IV provides evidence that the neglect of labour 

cost in project appraisal results in a bias in favour of projects which 

have a high foreign-exchange content. Such projects are usually 

capital-intensive. Thus, the assumption of surplus labour, when made 

in the context of a less-developed economy where only unskilled labour 

is abundant, leads to the use of more capital than labour. This can 

only be expected to aggravate rather than help the employment problem. 

The industries given higher priority in Egypt's first Five-Year Plan 

provide good evidence in support of the above propositions. The Plan 

stressed the growth of metals, machinery and chemicals. Investment for 

capacity creation and/or expansion in such industries requires relatively 

large amounts of foreign exchange. Moreover, the analysis of Chapter III 

has shown that these industries tend to have relatively high import 

coefficients. The implication for the balance of payments is quite 

obvious. Development of metals, machinery and chemicals should be 

expected to place heavy strains on the external position of the country. 

(c) Related to the above is the finding that the degree of 

dependence on imports for purposes of intermediate use has increased 

over the period 1954 through 1963/64. In Chapter III, we have seen 

that the import coefficients for 15 out of the 20 industries making up 

the aggregated input-output matrices for 1954 and 1963/64 have risen. 

The import substitution policy that the country has followed intensively 

over the period stands as the most likely cause of such an increase in 

the degree of dependence on the rest of the world. If this explanation 

is accepted, it provides more evidence to the view that import 
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substitution may not be logically possible at a rate consistent with 

the Plan targets. This seems to pose fundamental problems with one of 

the avowed aims of planning in Egypt - that of self-sufficiency. 

Cd) This leads to another conclusion of a rather analytical 

nature. When deriving the implications of a certain set of targets to 

determine their consistency, it is necessary to break each target down 

to its constituent parts. For example, to judge the consistency of a 

40% growth of total value added and an equilibrium in the balance of 

trade, the answer hinges on whether the 40% growth will come basically 

from expanding capacity in heavy industry, light industry, or agri­

culture, etc. Thus, the inconsistency between the growth target and 

the balance-of-trade target may be due to the high priority given to 

metals, machinery and chemicals and the low priority given to agri­

culture. 

Ce) The analysis of interdependence in the structure of 

production in Chapter III revealed that agriculture, basic metals and 

chemicals belong to the group called bottleneck industries. This means 

that capacity in these industries has to be expanded as a prerequisite 

to any overall growth in the economy. From this vantage point, the 

emphasis on basic metals and chemicals in the Plan makes good sense. 

On the other hand, the lack of similar emphasis on agriculture is 

incomprehensible. Construction appears from the linear programming 

simulations to be required for capacity expansion of almost every other 

industry. Yet, instead of stipulating a growth in construction in step 

with the rest of the economy, the Plan envisaged a decline. Of course, 



2 this was not to happen. 

(f) TIle structure of production of the -Egyptian economy is 
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recursive. This is based on the empirical finding that the input-output 

matrices for 19S4 and 1963/64 triangularize smoothly. Such a finding 

means that there are some industries which may be classified as final-· 

demand oriented. They will be more at the top of the triangularized 

input-output matrix. Other industries may be classified as resource-

based industries. These will be more at the bottom of the triangularized 

matrix. The implication of this for planni~g is obvious. The develop-

ment of the final-demand oriented industries may be launched after 

consideration of the availability of necessary intermediate inputs and 

final demand for these commodities. As to development of the resource-

based industries, care has to be given to resource availability as well 

as to the avaihl.bility of intermedia t.e demand by other industries. 

(g) The consistency tests performed in Chapter II have 

revealed that the individual output targets in the Plan do not seem to 

be consistent. The reason for inconsistency is the lack of a comprehen-

sive framework within which to tackle the resource allocation problem. 

This is where the method of approach adopted here, that of activity 

analysis, becomes very useful. The solution to either the input-output 

model or to the linear programming model provides consistent values. 

It was proven, using statistical regression analysis, that the planned 

output levels are significantly different from the set of consistent 

2Thus , although value added in construction was planned to fall 
froIn tE 52 million to tE 51 million during the Plan period, it rose 2.t 
an annual rate of 10,4 per cent. See Plan Frame, Table 18, and B. Han­
sen, "Planning and Economic Growth", op. cit., p. 31. 
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output levels generated by solving the input-output model. 

(h) Another consistency test was performed on the overall 

growth target and the ba1ance-of-trade target. The analysis in Chapter 

II demonstrates that it is difficult to imagine that the import­

substitution program implied by these targets is possible to achieve 

over a period as short as five years. Our calculations revealed that 

about one-third of the target-year (1964/65) imports would have to be 

replaced. The imports to be replaced include such products as paper 

and paper products, machinery and chemicals. We argued above that it 

does not seem likely that these imports will be easily replaced in view 

of the fact that the country has just started in these areas. One is 

forced to conclude, then, that either the planners overestimated the 

economy's capacity to replace imports as required by the overall growth 

and balance-of-trade targets or they neglected indirect import require­

ments. Either way, the conclusion still holds that the overall growth 

target and the balance-of-trade target do not seem to be consistent. 

(i) The model developed in Chapter IV brings into the picture 

the often-neglected fact that, although education may be free in a given 

society - which is the case in Egypt - the opportunity cost of education 

is not zero. It would only be zero if the resources going into education 

were free. Usually such resources are scarce, and a decision has to be 

made as to their optimal use. This points to the importance of 

having an educational policy or plan tied in with the economic and 

social development plan. 

3. Points For Further Research 

It should be emphasized that the simulations reported in 
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Chapter V are only of exploratory or demonstrative nature. The reason 

for this is the crude nature of the data used in some cases, and even 

the absolute lack of it in same others. This provides directions for 

further research. It was also mentioned in Chapter IV that the limita-

tions of the model developed therein makes it more of a point of 

departure for further improvement. All this leads to a number of 

points that carne out of the work reported in this study, and which 

will be fruitful to pursue in the future. 

First, the study points to the lack of data about the inter­

sectoral capital coefficients. The ijth such coefficient indicates the 

. f h .th, . . . h 1 requ1rements 0 t e 1 sector s output per un1t 1ncrement 1n t e va ue 

of the capital stock in sector j. The matrix of intersectoral capital 

coefficients is an integral part of the supply-demand balance equations 

for the products of the capital goods industry. This is one area where 

investment by economic statisticians will have a high rate of return. 

Although Egypt may be in a better position with respect to input-output 

statistics, there is still a large room for improvement. Thus, the 

input-output table for 1963/64 needs to be updated and the conceptual 

confusion resulting from following two different methods of valuation 

should be eliminated. Finally, no data are available on the cost of 

education, training and relocating labour. In the simulations of 

Chapter V we had to estimate the cost of education and training in an 

indirect manner,3 and the cost of relocation had to be ignored for the 

time being. Definitely, the accumulation and dissemination of data about 

3See Appendix D. 
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such aspects is very helpful, not only for the study of the allocation 

of invest..ment resources, but also for the design- of a sound science and 

education policy. In this area developed countries devote large 

efforts, but the less-developed countries have not started to seriously 

think about this. The cost of relocating labour may have important 

implications for regional development, and the cost of training may 

have a bearing on the pattern of comparative advantage. 

Second, the model developed in Chapter IV has two particularly 

iraportant limitations. The development of the different variables over 

the planning period is not traced out as part of the solution to the 

model, which yields only terminal-year values. Of course, there may he 

something to be said for the flexibility in fixing yearly targets 

within the planning horizon. But such flexibility may violate the 

requirements of optimality. Thus, the endeavour to achieve flexibility 

and at the same time preserve optimality of the time path of individual 

variables represents another area for further research. Furthennore, 

the model of Chapter IV is comparative statics. Future research efforts 

should be exerted to cultivate it wi th the necessary dynamic elements. 

Finally, some research effort should be directed towards incorporating 

population growth into the model. For the Egyptian case, population 

growth is very important and its incorporation into the model should 

give useful insights into the implications of population growth for the 

balance of payments of the country. 

Third, it would be interesting to explore the implications of 

the focal importance of particular industries. For example, it would 

be interesting in the light of the importance that construction enjoys 
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in the simulations reported here, to derive the implications for cement 

production and transportation. Or, to take the case of another key 

industry such as agriculture, the implications for fertilizers and 

related industries of a program of agricultural expansion should be 

explored. One of the merits of the input-output approach adopted here 

is that it spells out such hidden interrelationships and, with some 

effort, would enable us to quantify them. 

Fourth, the analysis in Chapter II was handicapped by the lack 

of any background material as to the exact nature of the instruments in 

the Plan. Questions arise such as: \tnat are those instruments? How 

do they mesh together? How do they suit the targets" Are those 

instruments consistent with the targets? The answers to these questions 

are worth the research effort required for them. 

Fifth, in the analysis of Chapter III, we were confronted with 

the question of whether the price increase and the balance-of-payments 

deficit experienced during the Plan were due to general excess demand 

or to sectoral bottlenecks. Mo~t probably, it is due to both. But the 

interesting question still is: how much of the inflation and trade 

deficit that the Egyptian economy experienced during the Plan was due 

to general excess demand and how much of it was caused by sectoral 

bottlenecks? 

Sixth, it appeared during the discussion of the indices of 

interdependence (particularly backward and forward linkages) that such 

measures of interdependence as the power of dispersion index and the 

sensitivity of dispersion index are not perfect indicators of the 

importance of some industries. For example, it was discovered from 
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the linear progTamming sirr:.u1ations that construction is an important 

industry for capacity expa.nsion in other industries. Yet it does not 

have a high index for the power of dispersion (a measure of forward 

linkage). This points to the need to devise more comprehensive measures 

of interdependence. 

Finally, a study of the nature and extent of structural change 

in the system of production of Egypt is badly needed. This is borne 

out by the ana1.ysis of interdependence in Chapter III, and by comparing 

the results theEdn for both the 1954 and the 1963/64 production data. 

For example, what is the nature of technological change in the different 

illdustrLes over the decade 1954-1963/64? Why did the metals, machinery 

and chemicals industries move upl'lard in the triangularized input-output 

matrix between 1954 and 1963/64? These and other questions provide 

virgin areas for further research. 
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APPENDIX A 

RECONCn.IATION OF THE 1954 AND THE 
1963/64 INPUT-ourPUT TABLES 

The major data source required for the purpose of the analysis 

in the text are the inter-industry flows used to estimate the input-output 

coefficient matrix. Two flows tables are available for Egypt, one for 

1954, the other for 1963/64. The two tables differ in size and in the 

method of valuation used. Consequently, it was necessary to transform 

each table in such a way that they would give a comparable picture of 

Egypt's structure of production. In order to achieve comparability, the 

two tables were compressed to the same size. Before going into the steps 

and methods used in the reconciliation, it is both necessary and useful 

to give some background information about each of these tables. 

1. The 1954 Table 

The 1954 table represents the first construction of an input­

output table for Egypt.
1 

The available version is an aggregated form 

(33 x 33) of a large worksheet version (83 x 83). In the latter value 

added was broken down in detail according to primary factors, in the 

former, value added is aggregated into a single row. Except for foreign 

trade, transactions are valued at producers' prices (i.e., excluding 

1See Gamal E. Eleish, liThe Input-0utput Model in a Developing 
Economy: Egypt," ch. 11 of T. Barna, OPe cit., pp. 199-223, on which 
the description here relies heavily. 
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indirect taxes, subsidies and trade and handling margins). Imports are 

. valued c.i.f. and exports f.o.b. Transactions are shown gross, and trade 

and transport margins appear in separate rows of the table. Domestic and 

imported intermediate deliveries appear as two separate elements in each 

cell. Six categories of final demand are distinguished: private capital 

formation, public capital formation, stocks, household consumption, 

public consumption, and exports. 

2. The 1963/64 Table 

The 1963/64 table was constructed in the Ministry of Planning as 
2 

a basis for further improvement. The table consists of 27 sectors. Two 

methods of Valuation are employed side by side. For transactions in the 

commodities sectors, producers' prices are used and imports for these 

sectors are recorded c.i.f. For transactions in the services sectors, 

indirect taxes and subsidies are included, and imports for these sectors 

include tariffs. Both- value added and final demand appear in an aggregate 

form. The figures for total gross output of each sector represent target 

values in the 1963/64 Plan year, and both value added and final demand 

were deduced as residuals. Imports appear in the lower row of each cell. 

3. Reconciliation of the 1954 and 1963/64 Tables 

It is desired that comparabilities bebreen the 1954 and the 1963/64 

table should be achieved with the maximum number of sectors defined. The 

2.see U.A.R., Ministry of Planning, Input-output Unit, "The 
construction of an imput-output table for the year 1963/64, at producers' 
cost, with constant prices based on 1959/60," memo. 704 (June 1966), in 
Arabic. Our description of the 1963/64 table will be based on this 
memorandum. 
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33 sectors of the 1954 table and the 27 sectors of the 1963/64 table are 

therefore regrouped in the largest possible number of identical sectors. 

Thus, we may have two comparable pictures for the Egyptian economy in its 

production aspect over the decade 1954-1963. The reconciliation proceeds 

as follows: 

(a) each sector in the two tables is given the closest number in the 

International Standard Industrial Classification (rsrC), down to 

the group level. 

(b) if in one of the tables the members of a major group are included as 

separate sectors while in the other table they appear only as one 

sector (representing the major group), they are lumped in one sector 

in the first table. 

This process of reconciliation results in aggregation which leaves only 

20 sectors that can be identified in both tables. Table A.1 gives a 

listing of these 20 sectors, along with the corresponding numbers in the 

International Standard Industrial Classification (rsrC), in 1954 input­

output table, and in the 1963/64 input-output table. Tables A.2 and A.3 

include the domestic flows tables for 1954 and 1963/64 in their original 

size. The import flows tables are contained in Tables A.6 and A.7. Tables 

A.4, A.5, A.8 and A.9 include the aggregated versions. All values are in 

LE thousand. 

However, it cannot be clai~ed that the two tables become, after 

the reconciliation, perfectly com?~rable. Two problp,Ms have yet to b~ 

solved. First, the ftgures for total gross output of each sector in the 

1963/64 table have to be adjusted, up or down, according to the fulfilment 
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of the Plan targets. This adjustment renders more reliable value added 

and final demand figures. Second, as mentioned above, the transactions 

in the rows of the services sectors in the 1963/64 table include indirect 

taxes and subsidies; ideally, these have to be netted out somehow. Because 

of the lack of the necessary information, we cannot do anything in the 

way of rectifying these problems. Nonetheless, they must be kept in mind 

whenever results based on the two tables are compared. 
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Table A.1 

The Reconciliation of th3 1954 and 1963/64 
Input-Output Tables for Egypt 

ISlC 
code 

Number in 
1954 table 

Number in 
1963/64 table Name of Sector I number 

---~~-----------------------------------------------------
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 1 

20 

2 2 

311-312 12-16,18 

314 23 

321 19 

322 21 

341 22 

351-352 9, 10, 17, 2$ 

353-35h 7 

36 6 

37 4 

38i 5 

1 

2 

3 

4 

6 

7 

8 

11 

15 

16 

17 

18 

19 

Agriculture 

Gilliling and pressing 
(processing of cotton) 

~dning and quarrying 

Food processing (T;t€;at 
products, dairy product'), 
grain, milling, bakery 
products, sugar, other 
food products) 

Tobacco 

Spinning and ,-leaving 

Clothing 

Paper and paper products 

Chemical manufacturing 
(basic chemicals, otn8r I 
chemicals, oils and fats, I 

fertilizers) I 
\ 

I 
Coal and petroleum 
refining 

Nonmetallic m~nufacturin81 

Basic metal industries 

Manufacturing of metal 
products 



Table A.1 (Continued) 

'I'be Reconcili.ation of the 1954 and 1963/64 
Input-0utput Tavkes for Egypt 

14, 

f ~-Se--r-i-a-l-----I--SI--C-:----'-----N-u-'m-b-e-r--i-n----------N-u-m-b-e-r-l-'n-----------------·--------------· 

I number code 195h t~bl.e 1963/64 table Narli.El of Sector 
~ nur:;b"3r 

I 14 382 8 

15 

16 

i7 

18 

19 

20 

410 

500 

7 

33 

39 

3 

11 

27, 28 

29 .. 33 

24 

26 

20 ManufactUJ~c and reynir 
of machinery, exce~-'t 
electrical m.achinery 

2h 

25 

26 

27 

9, 10 

Inectrici ty 

B"l1ilding and constructj,on 

Transport and 
corr.munication 

Oth'3r scrv-ices 

''lood and furniture 

5, 12 .. 1it, 21-23 Other ind'1stries 
(beverages w.lnufactl1.X'tng, 
printing and publishing, 
leather and leather , 
products, rubh~r matG"!:':L3l'll 
manufacture and repa.ir 01' 

electrical m<'lcjlin8r~r, I 
rflanufactilre and renair of 

- I 

trcmsport equipment, ' 
miscalleil Jr,! OU8 

manufacturing) 
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TABLE 1.2 

DOM[S TIC F~OMS MATRIX FOR E5Y" ,195_ 

RECEIVING UIOUSTRIES 

O£lEVElltNG INDUSTRIES 11) 121 31 I U I" I .. I 11 181 191 lUI lUI 

t: AGRICULTURE ml 11: I: 1\1: iT 1351: l 61= 21: 2~mi.Ih9~mvm U 11 : 
117 

4 • '6 • 1 . 1 ,. METALS , . 
~t 

lUI. 163 • m: D. Z66 • 
5. ~f~A~T PRODUCTS 

21+ ZI' UI: 62 • 

ul~ 61: lJi : ~: PETI!OlEUH REFINING II : 19" : 6 '. . : 7, 
6l~ L 8. HACMIHgilY 71. 

21 
Ii . 'Ii 

90. 1 • , . 1., . 
9. 8ASIi HE"lgAlI i~i: 

T 
~ : 'r f : 1m: U: 11: g~~hRU~f~ONAl 18~ 

17 
4 3 • 8: 1 • "EAT PRODUCTS 

U7i~ Ii p. DAI~Y PROOUCTS I: I: 11: 1~: i:CI=y"~~~~~gTS 
1'. SUGAR 

H~~ Ii 
43 

.1: 

12 I. 

r' oils. FATS 1961: 8. o HE~ FOOD PROOUClS 
9. •• 1 • 

20. ~:a~~l~iNG ~J'l&'TON 77. O. 

I-
j~: CLOTHING I: zl: 2 : PAPF:R + p. PR.ODUCTS 'I: ' . U 3. TnAACCO 

+ 
21: 24. WOO~ • FURNITURE 10. I. , . 

,nli · . uH ~5. ~fmll~~~gTRt[S '5ij • f 1 zo fa U In: 2t: TRANSP •• COft". lt~ : 212 : 2 : , . 11 
28. SUEZ CANAL a. 

511~ 21+ 
•• ~~. [OueATION 

zmf: 3+ "+ 
8: o. lui: 'ull 3?: ~mlA~ mmp 621' " 1691: 21 

32. RANKING + INSURANCE mUI: u. 1 : 2 • ill: In: 1~\ : 11 zn: n. OTHEA: SfRV ICES • 8 • 3D • 19 

TOUl OUTPUT "0810. 13050. U1I1. 985 •• Uo70. 5551. 2571 •• lIUI. 2'60. U14 •• 1Ull. 

DElEVERIN(; INOUSTlU[S 1121 1131 1141 1151 116_ U7I 1111 1191 I~II 1211 1221 

~: mI2~l !U~~ARRnHG 30668 : 101511: 67001: i21: 61T 'T 
352B: 2931: 100al: 8: 

,I: 
I. ELECTRiCITY 110. . . 5 •• 19 • Z • lU: ". 3 • 30. 
O. "fTAlS O. 

J~ 1 : 
3 •. · 2zl: 

Q. 
5. "r tAL PROOue TS D. 00. 

°tl: 191; D. 

~: CE"ENT 8: 
2-;= 

76 z .. : 11: PETROlEU" REFINING 11. .. I"iACt4~~fRY 15L. 19 • 21 151' U: l ijl; 60 

II: 
1 • .. BASI CHE"ICALS 28: 6 • 5 • a • :Il~ 11 £I: 1i: g~m ... 3~~~Q~AlS 19 • Z 10 . "S: 19 : . .. •• Si ~~y p~ag~s~,s so. 

37uli J 
lO. 

T I]: G. 16n 
91: 68 : 

,. g:~~~Y"'J~~6~grs at: .5 3 • 
5. · 16. SUCAR .. . 19 lt~O : :ill~ .J~ T .,. g'~€R· F~~~SPRODUCTS I ~ • 

1 21: 73 1 • 
S. 4 

ft"l: 2 : p. SPINNING. WEAVING 2 71. a. PROCESSING OF COTTON 

ii~ J: I. .lz . 1 I' • 091~ 1ill 291l T ClOT~ING 21' 
31: ~I: ' . 

~ : PAPER + P. PROOUCTS 1 • 3 • 
T08ACCO a: I: 2 .. , WOOD + FURNI TURE 1 

1 r 
2161= 5zi~ 15. ~fmlm~~TRlES 2ll~ l '1' 1'1: .~~ j It i~: TRANSP. • COHN. it .9 • 1 • l' 1 : a . 

28. SlJEZ CANAL 
1 : 

1= 231~ if: EDH~ApON 3348: 21~ i IU i 167 : 
HE C l SERVlCP 

lU' : 3 • ~:~~iN~ ~l~C~~'NCE 199 99 • :1 1"0. 
] . 1m: 5 111 : n.: 101 . ' . 11. 8 • 
33. OTHER SERVICES 39 2 Z • 16 • 17. Zli. 70. 

lOYAL OUTPUT .. 6 .. 20. ,. .. 610. 116'1. 5105 •• 211,0. 13'15 •• 2611t •• 86810. 17060. 1 .. 331. 3620. 

: DELE.FoING INDUSTRIES 1231 1241 1251 1261 1271 lUI 1291 nil 1311 1321 lUI 

l: AGR!CUl TURr 21: if J1r 
11: 

8,. 
2'11~ .I: U11~ HIN ?G • 9UARRYING 3 

18 : ELf RIel Y 55 6' 5 • 

~: HETAlS 

t 4t 1 J J O. 
~IT AL PR:OOUC T5 f: •• U. I: 1 • ,: 

~~ 18 

'l 
''+5 26 no: 5 : 

I. MA • 152 3 18: 

T 
3°1~ ,Qll 

q. 8' mlti D. 3 6 . ~ : · . 10. 1 ~ 16 Ig l u~ : T N 
60 .... 0. 1 • Hi ~ .. '1 ~ I : I~ I": 2R lS z . 317 : 

1 • 
5 : 

n1 
2 : !i. RAl(fR:Y PRODUCTS C. I. 

0: 

I~ 
150. 

16. SUGU. 70. a. JO. n. 

1 
a. 

T 
1:: gJh~~· Fb3~sPROOUCTS 8: 

IT 
.. 8: 

1 2 • 
8: 118 : 12 · 16 

~~: ~:t~~~~~NG ~~'~~~~ON • 0. 6 • 21: J z • 
H: ~k~~~I~Gp. PRonuCTS 251: IL : ,8: 21: 1 : u U. 
2"3. IOtlAeLI) 28500. a. 

1= 

'1' 
'It. WOOD • fURNITURE 'I' l T 12 
~~. H "TIl pEPS 

,,::,: 
197 : 11l : · : lU ~ 6. OTHER: NDUaTA.JES 6i 11 5 U 19 • 

~7. ANSP.. 0"". 39 • 12 

lT mil: "1 II. • ANAL 

1 i 9 • lInN .. . 3 17. n • 6 • 

,?: • ~ 1im~fS 59 '5 21j : .. 51 : 2, 13 6) : ,8 . lli : 91 • n. ~E~vlmU"C[ ... 
1J 

s In: 1 I : .1 : n. 121 • 3 6 • 169 • 3 U • 1 • . '~, • TOTal OUTPUT 49'30 • 100~~ • ';50'. 36960 •• 86170. 31431'. 5730. 1930. t .. " ... 15321. 276090. 
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,.Slf A.I 

oolt[snc FLOWS .. narl fall EGYPT .1'63/'" 

RECElVlNG IMOUSTRIIS 

OEll \lEA. INC tNOUSTlllES III I 2' IU 
I " 

lSI I 61 I 71 .1 It! 

t m~ml~Jms 

""l 
ll~'l H t~'r~' 161: zl~ ~mt= t I: "INI~G • QUAlitttyllfG 

' , . 1. 
n~tr f~8: .. fOt'lO PROCfSStNG 855 • 55 • 

" mmgfS MA • .,.. i: 151: 
2 • 16~: o. 

73 ... : T. SPINtHNf. • WE .. n .... 52~. 121 5. 1 lIt6:1~ .. CLOTHING o. ,t o. 

ml~ I~: MoOO • CO~IC PROYS I: 17f: 1 • 
rURNlTu~E • r~. iiiES 16 . 28': 11. PArER. + CAROR "RO 1101: 11. . . 

12. PRINTING. PU8. mJ I~ •• 

"Ii 'nl! 
",I: 13. lEATHER' h' PIIOOS. 211: I" ~~?~'~Ar~o UCT! ,58: 7el: 'I: .. to. :~~el~~e~lc ~ya~llI'L 191 tal: lin: 11k UI: J 1. .. mir ~~~AbgTS 15 • ·IZ: 112: 37 • 

19. . . 8 • U. 
20. HACH. E"eEpT ElCTRIC ss. 99. 9. n.: l ELECTRIC ".CHINE~Y 

'11i 
JI: l11t. t II: 5 : 'I: z • ~~~~~tl.~,g3~"E" 8': ,,1: 1:,: 2 • 

I: ~~: ELECTRIC!" III: Ill: lfll: 1 m~ "lI' ~OHSTRUC t8N • ONLNG lt • If' : "i : 26. RANSP.. O"UNCTN. , . .1,: 21. OTHER SPUICES 137 ,. u.s. 1 • : 228 1. 166 : 

TOT lL OUTPUT 66"11. I.UOI. 319 ••• ..6"'1l. .. ... .. .... ZUUI. na ... 29 ... 

DELIVERING IMOUSTA:IES ttl) 1111 1121 lUI 11 .. 1 USt 1161 I1n lUI 

!: .r..Icuh TUR~ 1200. 35'" I: 

"'l~ 
8: ZlI: 

'1 
GIN~I'" • RESSI"G o. 

53: 12 : 3. "INING • QUAR.RY NG 8: I~ U:I~ "" lIS .. FOOO PROCESSING 7 •• I: 5. BEVE.R:AGf~ "ANUF. i: 31~ ~ . rOA4CCO 
T. ~PINNtNG + WEAVIN' 169. 

i~ 
8 • 'l ". .. ClOTtUNG. 

511: 5 : . : .. ~3~~I jui~~ ~~e?3RES 6t 10. 
2 : 111 : UI : II. PAPf~ • CARCROARn 8 • 

111 ' . 0: 1~. PPYr..TING • PI,q. 

91= I: 13. MJa~~~Rp~obucnoos • I",: 7 . , : 8: ". 6' : 1m: 15. CMEH!CAlS 51. m: 

l 
21'. 7619. 3m: 3m: \&. P~T"f')LEIJ" • 1":0lL I. 297. • • '1= 'IU~ F' m~p~~~lfs"INERAl Itt: 31: 

~r 
351: atl'~ .m: I. 

5 : 
I • 

19. "fTAl PP.:ODUCTS • &. . . 
''/' 

97 • 
lO. • ACH f EXCEPT ilCTRIC 

J~ ill 7 : II. 

ll i= u; ~m5:~"rga¥~"~w ' . 
:ul~ 

101: :HI~ ". MISCEllANEOUS , : 
7U 

,,: Ih~ 
, . 

z •• ELECTRICITY 296. 6l ~5. ~~~~~~~crIgg"~Ng~~G 'I: lUi: ~ . tl : n • .. ,1. : iu. n= : '. OTHEIl SRR.VICES 99 . 5 • 

TOU. OUTPUT 176l/.iJ • 1 .. 500. 26510. 1.,1t. 9118. .. .... "'810. 2UII. '''11. 
O~L IvERING INDUSTR.IES In. IlD' 121\ lUI 1211 (2"1 1251 1261 1271 

i: '(.R ICUl rURJ i: I: 

J~ '1 I: 'l 
un. 

STiIl~IfjG + RES'S(NG 

';11~ 3. I'!'I"IojINr. • QUARR't HG I: 10. u ... 1'-'')00 PROr.FSSIf~G G. 

I~ ~ . Be n.lGf, "ONOF. ul: 
·1: 

.. ~~~~2i~r .• WEAVING 1:,~ 7. Ii 

:f': 
.. ~t~HIi1 NG 

l' j 1'1' 
16: ~322t tu~~~ :!~~aRES t ,U 

15, : ul ' . II. p"P~1t II rIROfJ'J.~D 16 9 . ,~ : • Z. P$lHHINf •• PU'3 • f. 

')' ~ .01: • 11. 
t'. L'-HHE"R • L. PltOOS 

lill~ 
V· :It~ 1 if: I ... IC'UR8EQ PRooue fS 8. . ... to. C~EttlC'L S is.' I . 17. 612 . ~ .. ~t: 16. P~TP.;)LEtjH • COAL GI. O. 

i ll~ 
n. 

l~'Ji: P. ~~~r~ T :~~ IE "tNEtUL '~!l: ,m: r!lt: It'" ... t ,. nn: 11. I1ETlL PRODUV1S 51: ,1 : 5&: 
-1= 

Its. I ,8: 
20. t'!ACH. E)!',":EP ELCTRIC ... a. I. T ill': ~~. Hfl"Jlllr. "ACHINEA:Y 

51: 
"8. ~9fl: .1: 5Z : ' ... 71: 'i~ : 1]; ~~~~?rLA~~M3~"fNT ,\; I . ,5t: z.. H: 2'. !a~~1~6gII~N • OWlHG 111=: zr' .... " ... 1 '.1. zpl: lUI: itJ' H. D. nit t 111 : ,m: ~ .. 'fp,uI$P, Q> to"U~eTM .. Il ~: 5 1: Z50 : nil.: 1. OTHt'Q C;~RIjICE'5 ., 19. Ink 

To'fAl OUTPUT ll9la. 117111. 213:11. 37300. 15710. l"ae. lss ... a. HUll. 536052. 



1i!8 

l,:,iJU . .1\ .... 

aO(IESTIC fL(j~S 11 URI If FOR E(,tVT ,ll)t;t, 

, AGfR.1.GAfrO) 

RECE.lvtNG INOUSTRIES 

OEL IVERIN' UIOIJSTItIES (11 ( 2. (JI (" ( <I ( &. (1) III ( '1 ltol 

1. AGI'( TUP[ .. 7 .. 80. 3Q6AO. ° . 121820 • D. U3O • 0. 

"I: 
131: I. 

;: ~i Q~im~~g 17i: &: t: _S21" R: 1 51: &: 8358: 
b .... a : 

27 • _. (00 
OCf~('HNG 28,,0. o. ~ : ,0. u . D. 130. 8. 5. TOBACCO o. 

• .1: 
O • 28560. 3OZql: o. o. 

t 
~: ~rAr~l~k+04fA"ING '''8: 8: ,zn· '0. 'roM: z • "8: o. 1 • 

2q : 8. PAPE~.P. P .... )OIJCTS O. O. 10. 200. ZSO. lO. 10. U. 
i). CHE"ICAl MANlIf. 5200. z1O. O. '~50 • 50. 13,,0. 80. 

T 
5UO: 9 • 

lG .. COU.toPE'. PEflHIMG 2628 : 't lig: ZT I: 'l 10. 2 • 

351: 1D~ U: ~m~r~tHf. "ANUF. O. 1 • \ : 8: 
13. "ETAL PROQUCTS ° . 2Z8. 20. 90. 60. _ ,8: o. 

1 : 
o. ; ~: ~~~El~gH /'.T. ELCT 710. 

&gl: 
210 • 1m: ~D. 1°' p" sr. 

z,: '8 : i: 7~8: 0. °8: , : tE .• Rl .+ ON'5fRIJCTIOM 1O. 9. 
17. fRANSP.tCO"""s "Ui%: 212O. zUlI: 561' 'l 1.3i: l '~~I: lUI: 1 t: ST~6~F~:¥lij' 18~8: "I: u~t : 1585 : 31 : 
o. O¥H£R INDUSTRiES 

o. 2168: leta .. O. lO. 1020. 660. 19. 59 • 11. 19 • 

TOTAL )ufPUl _USll. &7060. 13150. 217681. .. 9131. 86810. 103l0. '62a. J.,900. 2'7", 

'ELI"ERIII' INDUST.US Ult 1121 113' 1"1 I1S) 1161 (111 1111 «19) (211 

!: AG.IIU~ TU~E D. a. 8: 

"Ii 
8: 1771: 

a. q O. 

'T 
Gr"N N 'PREsSINg 118 : o. as: o. 1. I1INING+QUARRY M 3_0. 110. O. O. 3~~ : .. fOO~ POOCESSING R: 

J: 
J ~38: I: fro. sS! Z!: 5. T08AC~O zl: 6 : 6. SP(~N HG.WEAVING o. o. 8: o. '. et 0 H NG O. o. o. a. P.P£~+P. PRODUCTS T' 10. 10. Zl. so. 

1!1 
o. litl: 1a: mm~~. ~m~NI NG 

7 I: 1~8: nB: .. U: 11l1: ,Ji8: m: H. NGN1'lET ALL lC ""NUt='. o • u'i: O. _2 • O. o. " . 12. RASTC KETALS I: 1181' 163~ • O. 2UO. 

1~'1: ~~i: 1,,', r' HET,),l P~oOUC1S -t . 6iS: HI: 187S' 1U -. HACH t;~RY EXF»T. ElCT 3~n : 23' : 6ih: "lo: 370. iU: .. £LEC I ,lTV 1_0 • 67 • 1t31 • 550. 

l"" 
SLOr..tCONSTRUCTION O. 

t 
o. 

Jar 
... I. UO • 

dUli 
o. 

1 7. TlUN~P. "CO"HN. Ul: ,~8: u~l: ll!!: 2511 . ,J8: 3U: 6. ~);~fiM~~m~\ 94 : 89_. 
9. O. .. . .10: in: 29; : o. 'OTHER INDUST. ES 260. 7 • O. 97. 3 • J U. 165 • 

TorAL OUTPUT 5550. 9150. 11870. 30130. 123.'. 11311. 11,600. 55'571. 100&0. 36960. 
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ta8L£ '.5 

OOHEsnc FLO~S "uall FOR E5fPT ,1961"" 
UliGRE5UEOI 

RECEIVING INDUSfllIES 

DELIVERING IIIOUSTRIU III I 21 III ." • 51 • 61 .71 C II • 91 UII 

!: LTURE 1Zl'U: ti9"l G. Z'37l' 21~ 'T I~ 
J!U .. 216. I: •• RESSIN2 

.. I: " il' 
It , ... 51; a. s. gmr~ 

as·l~ . 55 : Ult: "": ~: 7 • 

6. ~r3~=IN~.ME.VING 

::I! 
121 : 7 • , .... : 1 .. 631. T ~9 • 

7. PA'E~... PRODUCTS 

Ill! 
1'8 : -I: 65 : uti: I. 'tt : 9. CHEM CAL "ANUF, 2~:h: r' .1 . '1 . 

Zlll~ 
57 • 

U. COAl+PET. REFINING 
1 U: T' J 

297. , .... 1t· =2~~~t AL~lrsM'NUF. 

,1: l zill~ 'I: I. 

i : "EHl .'"oue'l is. 37. 'l 
.~: 

l . 6 • ... HACHIHER' EX' • ElCT 5 . r: 9. 1 . p. ~tb~~!8~~~TRUCTtON In: 1r : l Zir :1I1~ 5i&: .. e • l : 12dl~ ut= 17. TRANS.! -CO"HN. u~ ,: zz ~I: 11, : h. 
18. ~T~~:FU~:¥'~S 32 .. 5. 6 • zll: 3". 19. O~HER INDUSTRiES 8: 31: I: tr. ~Z: ,.1: ' sst: I. 7 • 73. , . 

TOTAL ouTPUT 6HIII " .... 31 •• Uto •• ....... 1' •••. 13111 •• S" ... 1"18. ...oa. " .... 
DELIVERING INDUSTlUES lUI .121 CUI "'" • UI U61 1171 UII .191 C2I1 

!: AGR I¥U~ TURf 2Z,: 
ZI5I~ 8 : 

11 '1 "1' no,! u61: 
GINH ~ .PO '51"! .", 3. HUHNG+QIJARR'f N 

·;1: 
zrl1 7~' : u. .. FOoD PROCESSING U'I: 5. Toy_ceo 

,tlt ~ r' : 6. $P NNIHG+WEAVING U. UI. 
Y. CLOTH NG D. l~ • .. P.IIoPfR.P. PRODUCTS 3tll; llii~ •• 'H' 

z] • I • 

:m~ 9. gHElIIC.~ HANUF. llf: 7 •• : 
1 • ~3~5. 621: tI. OU.'i • ~E"lH'"G 'll:: " : 'ii' u. U~~~~T"~~lrs" HUt='. 1'1. zr: "fl~ 

21. 
12. , ,. ,tl1 ztf': 56. , .... ,. 

r' "[TA, ._ODueTi 1'7. 97. l: 9~. 161. 'In: 4. H eH N~R' EX' • ELC T 17 ;: UI: 

:II~ Jil~ 
nt: 5, tir 13 •• 1 66. 

6. ij~ti&. !C~~~T~UCTION IPG. Iff lilli1 ,9f Jlif,l U: ]13: r' TRANSP.tCO"HN IUr 11 f: 1:1&: I. ~~~&MI~Hfi'i zoo : I • ,. 1ill: 9. , : ,il: 17' t. O. OTHER INDUSTR ES 9. U • 52. " 1~. 

TOTAL OUTPUT uln. "6600. '2981. 1171 •• ,,, ... U"' ... UUII. .1 •• ,,1 •• usn. 12 ..... 



i: 
~. 
5. 
S. 
7. 

'1": 1 • , . 
ll. 4. 
5. 

1&. 

l~: 
19. 
20. 
~~. 
zJ: z •• 
25. 

i': zo. 
2Q, 
JO. 
It. 
lZ. 
33. 

OELEVERINC INDUSTRIES 

toTAL OUTPuT 

DELE_ERING INDUSTRUS 

ICR!CUL TUP£ 
HrN HG • QUARRYING 
ELE TRIetTy 
NEHLS 
2f~ PROOUCTS 

PET REFINING 
"AC 
8ASiC orN R 
CON T 
"fAf 
DAI'Y 
GRAtN 
BAKERY 
SUGA~ 

mn 
ON 
CT~ 
U~lS 
~ucrs 

.. FAtS 
fOOD PRonuc,s 

ING .. w IVI S~INr. of co, ON 
ClO ING 
PI,P£I:!: .. P. PRODUCTS 
lORAceo 
WOOD + FURNtTOR£ 
fEIHtllSERS 
OTHER: INDUS1RIES 
TRA .. SP., to CO"". 
SUEZ CAhAl 
£nucutoM. 
~G~~~A; ft~X~gls 
P.IlN«:ING + INSORANCE 
OTHER SERVICES 

TOlU OUTPUT 

DElfVEA:1N:... INDUSTRIES 

t.;)lAL OUTPut 

I 11 

..... 10. 

lUI 

1231 

I 21 

17 ,. 
u 

13GSu. 

1131 

,.,,610. 

12.1 

TABLE 1.6 

IMPORT FLOMS HITRU FOR E'YPT ,1951 

In 

261: , : 
6 • 

'2~1~ \. . 

t 
'I~ , . 
I: 
I: 

'2311. 

1 • H51' 
511: 
21: 

D: 
U: 

31~ 2 • 

81661. 

1251 

:I~ 1 • 

ll~ 
2 • 

"51. 
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TA8I.£ A.7 

I"POR' fLOMS "ITRU FOR EGYPT .19U"~ 
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r.al! a.a 
INPOIIT FLOMS KATRIX FOR EGYPT ,19'" 
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APPENDIX B 

THE INPUT-QUTPUT DATA FOR 
1954 AND 1963/64 

This appendix contains all the input-output data which are derived 

from the input-output flows tables of Appendix A. They constitute the 

basis for the consistency tests of Chapter II and the indices of inter-

dependence in Chapter III. The data included here also furnish the input-

output coefficient matrices which form part of the data of the linear 

programming model of Chapers IV and V. The first three tables, Tables 
1 

B.1-B.3, contain the matrices Ad' Am and E, respectively, for 1954 in 

the original (33 by 33) size. Tables B.4-B.6 include the matrices Ad' 

A and E for 1963/64 in the original (27 by 27) size. The last four tables m 

of this appendix, Tables B.7-B.10, include the consolidated (20 by 20) 

version of the domestic coefficient matrix and its inverse for 1954 and 

1963/64, respectively. 

1Recall that A9 is the domestic input-output coefficients matrix, 
A is the import coeff~cients matrix, and E is (I - Ad)-1, the inverse 
o~ the domestic coefficient matrix. See Chapter III for details. 
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APPENDIX C 

BASIC DATA FOR THE LINE.AJ: 
PROGRAMHIID MODEL 

The basic data' used for simulations ba[ied on the linear. program .. 

ming model are contained in Table C.1. rhe soul'ces of the data. and the 

procedure followed in obtaining them are included in the llotes and sources 

to the table itse}f. It ioTaS not, possible to eS",imate the matrix of int8r~ 

sect.oral capHal cOGfi'icients becauDe of the ahs~lute lack of the ne.:::es .. 

sary data. The val'>.,-,e of the 3t'JC~~-flow conver.s;l.on factor W1S assumed to 

be ~ 15. Tl::,e units of measuring exports and imp')rts '<Tere such that the 

corresponding foreign prices were unit;r. This implies that export and 

import prices are assumed to be constant over the planning period. 

165 



2. NLi!;g and 
quc.rr·ying 

1
3

• 

1 4 .. 
I 

15. 
1

6
• 

/7 .. 

Electricity 

~etal products 

Cement 

fining 

8. M~chir:.8ry 

0,,0002 

0.0036 

O.OGOl 

0.0008 

O.OOSO 

90 Basic chemicals 0.C001 

hat, 
I 
I~._----_~--.------,------

0.2857 

0.3334 

O.3.33j~ 

O,.333h 

0.2857 

0.2500 

002500 

0.2580 

---'"---·--'·---------19--5~~~ 

Capac.1. ty I 
Output ! 

Df.)Tlle stic Labour Cl)st F'oreign 
Caplt:J.l Coefficients Capital 

Coai'i'ici.,mts Coefiicients 
(LE mi 1] j (In) I l) 

Qi P . ~oi 01 
(6) I 0) (4) '5\ l J 

------
~$300 0.010 2.4154 574.0 "1 
2.>58 0 .. 904 3.7734 22.0 I 
3.0':)7 0.872 5.7867 18.3 

2.257 0 .. 856 4.6840 18~4 

2 ... 257 0.856 4.6840 18 .. 8 

2.500 0.856 5 .. 1874 8 .. 3 

3.000 0.900 6.2254 43 .. 3 

1.1(;0 1.000 2.2827 hO .. 2 

20720 0.856 50 6434 6.h 

1 .. 060 0,,856 2.1993 24.8 
_. 
a.. 
0-



Other food 
prOducts 

19. Spinning and 
weaving 

0.0202 

0.0544 

Table G.1 (Continued) 

Bade Da t.'1. for U:"J I.:i.n:-:-,e.:r f':"ograTr':ming Model 

-----------
Eblpl')Y'T:pnt .. 

O'.ltt'ut 
Cos i'fici ent:s 

0 .. 3334 

0 .. 5000 

0.5000 

0 .. 2857 

D0"118ST,ic 

C::t~it:.ll 

2 .. 170 

1'#913 

1.913 

2.260 

Labour Cost Foreign 
Coefficients Capital 

0 .. 8S6 

0 .. 8,56 

0.856 

0.856 

3.9240 

4.6907 

1959/60 
Ca.p.city 

21.0 

160.,3 
I • 



l ' h' C 1 ( <, ,. • ) a.>..e • \ \.;onl,~nUeCl 

Ba5ic Data for the Lim,ar Prograrr.ming Model 

______ ,_,.. _______ ~_-.,.......~ __ .......,....,.. __ "..".. ____ ,~_,a, •• ~....,.~I0" ___ .. -, 
Ccr.:::.u~"":!JtiGn Ernplo~m'?:nt~ Dm'1'32tic Labour Cost Foreign 1959/60 

Inl1ust:.'y E'xf.~ndi t\lre C1J"Gy:;ut, CaLi-l:al Coefficients Capital Capac.ity 
! Co~fi-.ic;i2ntiJ Cooffic].er:ts Coefficients Coefficients Out.!Ju':. 
! Coi Yoi °oi lJ oi ¢oi (LE mi1.1ion) 

I (1) (2 ) (3) (4 ) (5) (6 ) 
I----..-~-·· 

120. Proceflsing of 
\ 

cotton 0.1)000 0.2857 2.992 0.856 6.20B7 149.7 
i 

121 " Clothirn; 0.0'168 0.5000 2.5'30 0.856 5.2507 28.9 

1"2 P2,per :!nn p3.-Ie • 
I :x,r produ.cts 000016 0 .. 285'( 1.667 0.856 3.4587 23.2 
I 
I 
i23 .. To'brtCCO O.Old5 O~')500 2.530 0 .. 856 5.2507 60.3 
, 
I 

12k. Wnod x,d 
I furniture O~COB1 o.~:;ooo 2.530 0 .. 856 5.2507 17" 1 I 
I 
I 
125 .. Fp.rt ilizers 0,,0000 0.'2857 1.500 0,,856 ~.1127 10.0 

I 126. Ot.her iI:dus" 
i tries Oe03S0 0.5000 1.711 0.856 3.5507 5108 I 
I 

)270 Trp.t'3pcrt.a tion 
I ap.0 COf.ll"r:'lnica .. 
I tior;s O.OL5? 00 5000 4,,000 0.883 5.9000 135.0 I 
I 
\28,. cuez. Canal 0.0000 0.50GO 4~ooo 1.000 4.7000 80 .. 0 --0, , c;:. 
I. 



Tnble C.l (Continued) 

Basic Data for ths Linear Programming ~oQel 

l,-------~-·-----"-- -------_._"'-----_._------
I Com.U'(:',n+,i.on E:-npbY1':i::mt- DOIT."'::Jtic 

Capltal 
Coefficients 

Labour Cost 
Coefficients 

1. 

I~,., 

33. 

Industry Exp~nditll!'e OUtpl~t 

Education 

He.dical ser-
vices 

Tr:'ld"J 2nd 
finance 

IJ" .... ,! ... : __ ~_...l 
l.Y 1,. • I~ • ...L ~ .~~.) WJ.J.V. 

In;~urance 

Coeffici0nts Cceffiderrts 

0.0051 

0.0105 

0.1191 

0.0039 

Yoi 
(2 ) 

0 .. 5000 

0",5000 

0 .. 5000 

0 .. 5000 

O~'hcr sp.r'l:ices 0",lh76 1 "noao 

6 0 i 
0) 

5.000 

5.000 

10 .. 000 

10,,000 

5 .. 000 

)J oi 
(I.~ ) 

1.000 

1.000 

1.000 

1.000 

0.797 

ForE.':1 :3n 
Capital 

Coefficients 
<;Doi 
( 5) 

4.3754 

4.3751" 

8.7500 

8.7500 

4.375h 

--1 
191)9/60 I 
C.?p"l:i t,y 

Out.put 
(LE mlllion) 

(6 ) 

61.0 

21.0 

163.0 

21.0 I ~<o 
----_. 2~ 

---------------------------_. __ ._--------------------------------

The figures in column (1) <n~e co:n'9t:.ted frem the input-output t~b10 for 1954 by dividing th9 
househ01d consl'01pt.ion of [m .. v i.r;rhlstry's OUt-Pitt. })y to+,al h~usehold consumptic:n. 

Th8 fif,ures in column (2) are ba~;ed on cc·:nF.!":lble data for develor-:ed and less-developed countries 
given in Jose?h. HcGo'V8rn and Ncrman Uphoff~ e:::tim:ltine "Ex~nsion of Er.;plo;y-mant Accompanying Changes in 
n'1tional Product," vJoodroW' Hilson School of P-.... blic and International AffairS, Princeton University 
(l'f.ay 1966). 
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The figurgs in column (3) are based on ::lata on the capital-output 
ratios for 15 sectors in N. 11.. tl-Imam, !lNodels Used in Drafting the 20-
Years Plan (1959-1978)", Ee1'r.!) .. no., 255 (Cairo: I~i"J .. P., De~. 3 196:?). 

The fignres in COl'\.lll'm (4) are estimated according to "ehe procedu-re 
outlined in Appclndix DG 

The figltreS in column (5) are derived according to the procedure 
outlin.ed in Anoondix E. 

The figures in colu.r:m. (6) are derived on the basis of data given 
in the Plan Fr~ Tables 18 and 20. 



APPENDIX D 

ES'J'n1.t~TrrJJ THE COEFFICIENTS 
OF EDUCATION AND TR.ATNTNG 

In this appendix ".78 estimate the jJ • coefficients, .. lhich represent 
OJ 

the cost of education and training per ~ember of the labour forr-e. Ideal-

1y, the U .would a~so include the cost invo2ved in relocating labour. HOH­
OJ 

ever, relocation cost cannot be estimated because the necessary information 

is not available .. Relocatio!'l costs do root V3I'y much by indtwtry and hence 

will not affect the order of the choice of indu,stries for expansion. Since 

we have fixed coafficicients in production, the under9stim.:~tion of labour 

cost will not lead to a bias in favollr of labOl;r-intensive rrojectso It 

will rather lead to an overestlmation of possible consumption and, perhaps, 

render feas::i.ble solutions Hhich othsrwise woule. not be feasible. 

Data are available, though in a rough form, about the average cost 

per pupil or student for different levels of educatione Such data are not 

available for Egyp:'$ but are avail~ble for somE: countries veith more or 

less similar condit.ions such as India. These data are displaJ"ed in Table 

D.1 c If the data of Table D.1 ,<:>..re assumed to hold aoproximately for Egypt, 

they can be supplemented ,-lith data about the occupational structure by 

major branches of economic activity and about the occupational require~,,"lI'.ts 

of each industry, along Hith some assumptions about the length of schooling 

required by different occupations; in order to obtain cost data by industry. 

171 



Table D.l 

India: Unit Costs per Pupil 
and by Level 

172 

Level of Educatjon 

1950~ __ ~~~:~ 
teachl3r 
costs _. 

Pre -primary 37 

Primary (part 1) 16 

frimary (PtlI't 2) 28 

otlcondary 50 

Vocational and t(1chnical 106 

.l)pecia.l 55 

Higher (colleges) 133 

recurr,mt 
llnit cost 

55 

20 

37 

73 

197 

109 

231 

te.:3.cher recurrent 
costs unit costs 

35 55 

27 30 

40 45 

78 107 

208 417 

81 135 

200 328 I 
.~ 

Source: _._-- J. Hallak. The Ang1..v:;is of Educai:::i.r)(;!11 Cost.~ 'lnd l!.:x'Qenctit'P.:!._ 
FllnctctiTlent.~lsof-f·duCatiO'Dar Pl2J.ming 8eries-;-no. 10 U:;SSGO: 
lIE:P~ 'ly65', p. 30. 

Table D .. 2 gives an occupational b!"eakdm'm of the labour force in 

e"v~h of the 'lr~,jor branches of econ0mic activit;r in Egypt. In this tab],· 

five occupation cat.egories are distinguished: professional, technical 

administrative and managerial; clerical and sales workers; farmers ami. 

related workers; r.liners, quarrymen, transport and communication worker:..1; 

a.nd craftsmen, production process workers, ser"rices, sports, recreation 

and others. Nine najor branches of economic activity are distinguished: 

aerieul ture; mtnin:.;; manvi'ac t1..1l'ing; construction; ele~trici t.y; conrnunica-



Table D .. ? 

Occupationn.l Str~('.turt' in Er~Pt., 1960 

r- ~in ~rc~n:3£8~ 

B""anch_ I 

I agricul- mining manufac .. construc-,elA~tri- cOmTllUni- transport services other I 
ture turing +. city cation I ... lon I. ~ OCC:1Pd tion --<9) 1.1 } -2.::& (h1 rr::\ ~6 ) en (8) (9) I ..l.,;:- , 

n~1 
IPrOfe~Sj.om.l, 

I It';:C~l:D.CAl, arl-
imir.istr~tive & 
hd,ncgprial (0+1) 0 .. 08 5.18 2.32 5.92 4.27 1.93 3.74 18.66 0.28 

Clerical and 
8 allO' S '.-TOr ker 

(2:.3 ) 0.23 5.02 4.38 1.91 9.26 93.09 8.25 3.95 10.86 

b'armel's and rela-
l~~d ,:orkcrs (4) 98.77 0.18 0.16 0 .. 07 1.33 0.39 0 .. 22 1.33 0.19 

~1iners, qUCl.rrymen, 
transportation and 
c oTI1"nunica tion 

(5,6 ) 0.13 57.33 0.87 0.78 h.oo 0,,81 56.75 3.17 2.13 

Craftsmen, produc-
tion process wor-
kers; services, 
sports, recreation 
& others (7-X ) 0.78 32.30 86.26 90.68 31.10 3.64 30,,29 64.55 84.41 

__ J __ 

Total 100.00 100.00 100,,00 100,,00 100.00 100.,00 100 .. 00 100.00 100.00 
I. -J . --------- w 
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Source to Table D.2: Table D.2 is derived from OECD, Statistics of the 
Occu ational and Educatio:1al Structure of the Labour 
Force 3 Countries P~ris, 1969), p. 142, Table 
I.A. 

tions; transport, services and others. Occupations and economic activity 

branches are given the corresponding numbers Ll parentheses. From the 

table it is clear that the majority of employmlmt in agriculture represents 

farmers and related workers, while those in milling and quarrying are 

mainly miners and quarrymen. For employment in manufacturing, construc-

tion and electricity the majority lies in craf·~smen, production process 

workers, service workers, sports and recreatiOll and other workers. The 

majority of commerce employment represents clerical and sales workers. 

Finally, the majority of employment in transport belong to occupational 

groups 5 and 6, and those in services and others belong to occupational 

groups 7 - x. 

In order to be able to translate the o(~cupational specification 

into years of schooling and hence relate them ·~o the cost of education 

and training some further assumptions are needod. 

(a) Professional, technical and administrative workers require 

at least a university degree. 

(b) Clerical and sales workers require special education. 

(c) Farmers and related workers requiro primary schooling. 

(d) Miners, qu~!'rymE'!n and transport w()rkers require vocational 

training and education. 

(e) Craftsmen, production-process workers, services, sports, 

recreation and other workers require vocationa:. and technical training. 
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If the percentages in Table D.2 are thon used as weights to the 

corresponding recurrent cost· figures in Table D.1, a set of cost coef- . 

ticients per member of the labour force by majc)r branch of economic 

activity may be arrived at. These are recurren1~ cost figures. They are 

recorded in the first row of Table D.3. To' arrive at the total (recurrent 

plus capital) cost, it is further assumed that the capital part is propor­

tional to the recurrent one, with a factor of 1Foportionality between 1 

and 2, perhaps closer to 1. If a factor of pro]~rtionality of 1.3 is ap­

plied, one obtains the figures indicated in tho second row of Table D.3. 

These figures provide a rough guideline for tho derivation of the coef­

ficient of the cost of training and education used in the linear program­

ming simulations of Chapter V. The practice generally followed here was to 

assign to the individual industries of either the 1954 or the 1963/64 clas­

sifications the value of the coefficient of tho major branch of economic 

activity to which the industry belongs. 



i 

I Unit cost of agricul- mining 

I labour ture 
(0) { 1 ) 

Recurr-ent cost 4.4 395.5 

Total cost 10.0 904.2 

Table D.3 

Cost of Education and Training 
per Unit of th~ Labour Force 

~ ____ B~~ ~_~7ptiA.n l'l?yr.ds) 

transport services othe~ 
~r.--_~",-___ .(]l .( 8 2 ~ 9) ~J 

.. -_ ..... --
manufac- construc- electri- communi-
turing tio!1 city cation 

(2 ... 3) (41 __ ~5) _l?) -

374.5 403.4 381.4 150,,6 386.h 348.9 376.51 

856.1 922.1 871.8 344.2 883.~ 797.7 860&61 

Sources and Notes: Derived in the manner explained in the text, using the unit cost for 1965/66 froPl 
Table D .. 1 .. 



APPENDIX E 

ON THE EEITIHATION OF THE 
COEF'r'ICIENr OF Jl1FDRTED CAPITAL 

PER u:ur OF' CAPACITY OlJfPl.i'l]' 

The coefficient of capital from foreign sources per unit of capa"" 

cit.y output, denoted (J .; is estiTi'l3.t8d. in a roundabout fashion. The fl.C:·}l 
OJ 

Fram!3 (Table 2, p .. 28) gives investment in a number of aggregate sectors 

divided into fou.!" major categories: land, const::-uction, machinery and 

equiIY.'lent a.lld t.ranspo:i't equlpn1l'mt. Land accounts, vnth a few exceptions, 

to only a \i,:i,m~te prJport.ion of total investmel"t and hence will be igno~ed 

here. It is assumed that com;truction is supplied totally from domestic 

sour·cos. Th..':l.t leaves the tHO other cai:,egori~s, r:a,chinery and equipment 

and t.ransp.:>rt equip:nent, 1-:hich we a5sume to be totally supplied from 

imports. Table E.1 gives t.he proportion of impc.rted capital, which is 

composed of machinery end equipment and transport aquipment, to total 

investment. 'l'he ratios derived in this table aI'e then multiplied by the 

corresponding capital-output coefficients in Table C.1. F(I)r example the 

capit.al-output coofficients in industries 4 .. 10 and 12",16 are mu.ltiplied 

by the ratio of 0.8.3 for imported capital. FinaJ~y, the resulting figures 

are converted into foreign currency by multip~ring them through by the 

foreign exchange. The rate used is that of LE :: $ 2.5. The outcome of 

the preceding steps is the figures in column (5) of Table C.1. 
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No. 

1 

2 

3 

4 

S 

6 

7 

Table E.l 

Proportion of Imported Capi.tal 
to Sectoral Investment 

No. in the No. jn the Ratio of Impor-
Aggregate Sector 1954 Input- 1963/6L. Input- ted Capital to 

Output Table Output Table Total Sectoral 
Investment 

Agriculture 1 1 0.42 

Electricity 3 '14 ~. 0.77 

Manufacturing 4-10, 12-26 2, !1-23 0.83 

Transport, Communi-
cations and storage 2, 27 ')6 I. 0.59 

Suez Canal 28 0.47 

Public Utilities 

} 29-33 :~7 0.36 
Services 

Total Average 0.51 

Source: Derived from Table 2 of Plan Frame, p. 28. 
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