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Choice Of Technigues
For The Public Sector
In The U.A.R.

I. Introduction:

The U.A.R. was considered as an agricultural country.

Its national economy was depending mainly upon agricultural
products. Cotton exports represented most of its exports to
more advanced countries. The country as an underdeveioped one,
depended upon imports of all its needs from final products and
machinary except for some few industries, as the sugar industry
which ip turn depending upen agriculbural raw materials.

After the Revelution, the Government intended to raise the
standard of living of the citizens. Industrialization is
considered the main teol Ho achieve this target. To assure the
contrel of the Government upen production and consumption, the
public secter began to take i%s place in industrializing the
country from 196l. Now the publie sector represents about 80%
of all the industrial activities in the country, while the
private sector represents ouly about 20% of these activities.
Being ab prasent a developing country as a result of the
revolubion in all our economis seectors, the burden lncreases
o0 much svecially on the industrial ssctor concerning the
differens probiems of produstion, One of the main problems
of preoduction in developing countries is the Choice of
Pechnigues. This is considérsd as a main problem due to The
lack of experience in ths industrial field at the first
stages of ilndustrialization. The study and discussion of the
problen of Choice of Technigues become an important one to
help the planners, teechunieal personnel in choosing thedir -
technigues for the different industries. Few of these
studies bhave been rarried owt in the U.A.R. and this present
study is soasidered as a sontinuation of the previous. ones.
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JI., The Problem of Choice of Technigues

To establish an industry there are many alternatives of
the techniques to be chosen for the production process. The
number of alternatives varies from one industry to another and
from one country to another, depending upon its degree of deve-
lopment. Different technigues often imply qulte different
strategies of economic development with very different effects
on the performhnce of the economy. For example planner can
choose either the labour - intensive techniques or capital -
intensive ones. Of course in under - developed and developing
countries having a considerable "reserve of army, of unemployed
labour, labour - intensive techniques are considered the best to
be chosen, &t least for most of the industries. This is not the
case in developed countries where labour Tepresents a scarce
Factor of production.

The main factors which affect the choice of techniques are:

(a) Capitale.

(b) Labour.

(¢) Raw Materials.

() International Trade.

In what follows we shall give a brief discussion of the
affects of each of these factors upon the coice of techniques
Ior any production process.

(a) Capital

In underdeveloped and ‘developing countries Capital is a
bottleneck for economic and social development., The following
considerations have to be mentioned when examining the capital
requirements for an industrializatlon program:

(i) More underdeveloped countries suffer from a serious
shortage of capital in relation to heth land resources
and labour resources. This is the case specially for
heavy industries.



- 3 =

\11) In general a manufacturing establishment requires sub-
stantially more ¢apitel than agriculture or commercial

units.

(iii) Most of the capital invested in a factory is usually far
more fixed in nature and location and far less flexible in
furnction than that invested in a farm or a shop. This
necessitates the acceptance to take the risk of each
establishment which can bs carried out by the public sector
as will be mentioned later.

(iv) Most of underdeveloped countries have Do tradition of
industrial investment.

The balance of payments in most cases limits the
programs of industrialization in its first stage due to the
defficiency of the experts Lo cover the needs of foreign
currency necessary to import the required machinary.

(b) Labounrs

Special care has to be taken in underdeveloped countries
having a large surplus of ungkilled labour, for in such cirecum-
stances money wages will not reflect the real scocial cost of
using labour. The wage rate may vary frem technique to technique
depending wupor productivity, skill and 8¢ ¢n. A more capital-
intensive technigue may involve a higher wags rate., When the
pool of unemployed labour feorce is limifted this 1s an important
factor to bear inm mind in choosing bebtween different technigues.
We chonse the bechnigue which maximizes the level of immediate
output, given %he investment and choose whatever saving rate we
want by manipulating the wage rvate,

To illustrate how the different Gechniques and consequent-
ely the different combinaticns of capital and labour, in carrying
out a certain job, affect the tetal cost, .ccnsider the followilng
equation s=
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where ¥ = output
L = labour
K = Capital
A= elastlcity of output w.r.t. labour
k= = i 5 J Capital
a = scale factor whose value depends on units

of measurement.

The following table(l) gives nine different costs correspond-
ing to nine different techniques to carry out a simple production
process in highway bullding in West Germany — The excavation of
certain fixed quantity of earth and its transportation over a
given distance.

Production costs of transporting 1000 mﬁ of earth over a distance
of 600 my in DM of 19503 alternative technique ‘

Produection | Labour ({ Capital Total
llethod Cost Cost Cost
I 4440 326 4766
JE3E 5895 422 4317
SEEET ‘ 2485 542 3027
IV 10&8 F260° "1 2548

v 896 1099 1995

VI 799 1022 1821
VII 765 13350 2095
VIEL 400 1635 2035
IX %72 2005 2577

(1) F. Ritter, Die technische Auswirkung progressiver Investierung
an einem Blement der Bauwirtschaft, Mainz 1952; quoted by L.d.
Zimmerman, Arme en rijke landen, The Hangue, 1960, p. 80
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The table shows that the total cost of the process varies
with the different alternatives depending upon the combination
of capital and labour. These costs vary also from one country
o another according to its degree of development®, i.e. according
to the relative costis of capital and labour.

¢, Raw Materials:

Underdeveloped and developing countries have to depend as
much as possible on its local raw material and natural resources
in industrialization. The goals of this dependency are:

(i) To guarsntee the cheapest costs of raw materials
necessary for the different industries.

(ii) To save the foreign currency required to import these
raw materials from more advanced countries.

(iii) Te process localy the primary products to be exported
from the country as far as possible, due allowance
being made for relative costs both of processing and of
transport and for the special requirements of the over-
seas markets.

For the price of raw materials to be law, productivity in
the primary activities of mining and ferming should be highj; this
is also The basic prerequisite for the release of factors for the
development of lndustryo.

In the Us.A.R. the Government took these points into
consideration in many industrial activities. The textile industry
is the best example in this respect. Also we began o make the
best use of our natural resources, €.g. bhe generation of elect—
ricity necessary for industries by the cheapest costs from the
hydroelectric power stations (Aswan Dam and High Dam Hydroelectric
power stations).



(d) International Trade:

The underdeveloped countries are characterized by the lack
of Capital goods sector and in order to exploit modern technology
they must import capital goods from aproad. The problem of the
choice of capital-intensity for an underdeveloped economy cannot
be studied satisfactorily without bringing in the balance of
payments consideration. The prices valuation of foreign costs
should depend upon the way the foreign exchange requirement is
mete 4

If the reduction of imports were possible we should have
to calculate the "Social Cost" of the import-cuts.

Also if a country intends to export its industrial products
%o the international markets, 1t has to Take into consideration
the requirements and specifications of these markets when choos-
ing the different techniques to produce its products for exportat-
ion having Ghe required international specifications with the
lowest possible prices. :



III. The Role Of The Public Sector In The Choice of Technigues:

The U.A.R., as mentioned hefore, began to divert from
a cepitalist economy to a socialist one from 196l. The
Government took the burden of planning production and solving
all its problems on the national level., In the first stage
of industrialization the choice of tehniques represents a main

problem.

Thigs is due to many factors such as lack of exper=

ience in the industrial field. The public sector has a, main
role in this respect and can gain better results if compared
with the possibilities of the private sector as mentioned in
the following points:

(1)

(ii)

(iii)

(iv)

The Government represented by the public sector has
o definite role to play in the process of economic
development. That is to establish the infrastructure
(roads, transport, etec) necessary for industrializa-
HGLON,

National and comprehensive planning and foreseeing,
includes technical snd technological progress, can
be carried out by the government. This is to give
the country the pessibility to'menage independently
the main factors of general econcmlc Progress.

The public sector csen allecafie the required invest-

ments necessary for big projects (heavy industry) and

@

‘can take the risk which is not the characteristic of

the private sector.

The social benefits of the different industries are
alwéys taken into consideration by the public sector,
.5, employment of maximum number of manpower, produc-
ing the necessary products with minimum costs, etce.
The private sector elways aim to maximize its profits
regardless of these social benefits.

- -
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(v) The public sector has the ability to establish the
necessary institutions and training centers to prepare
the required manpower having the adequate skill and
experience.

(vi) The public sector can coordinate and integrate between
the different industries on the national level to get
the best results; e.g. many secondary industries can be
created to get a coordinated industrial branch.

(vii) The public sector has the ability of directing the avail-
able raw materials and natural resources to get the maxi-
mum revenue on the national level.

IV. Industrial Estates and Cholce of Technigues:

The establishment of industrial estates is a modern
system wkhich 1s applied successfully in many developing
countries, specially in Asia and the Far-East. This is
a result of the gupervision of the public sector on the
industrial activities. In the U.Ac.R., the Government
recently recognized the benefits of this system and already
a decision has been taken to establish 3 industrial estates
in the country beginning by the industrial area in Helwan.
The following estates will be in Alexandria and Suez.

Factors affecting The Choice of The location Of Industrial
Hstates:

Careful studies have to be conducted before deciding
the location of an industrial estate. At the national level
to avoid haphazard growth, industrial location policy should
be integrated with policies of industrial dispersal, regional
developmeﬁt and town and country planning. The following
conditions have to be fulfilled when choosing the location of
an industrial estate:-

l. Availability of basic facilities, such as power, water
supply and transport.
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2, Proximity t+o the markets, sources of supply of labour and,
where possible, of raw materials.

3, The vinicity of the industrial estates to a big project, as
possible. Around such big projects, industrial estates could
be ubtilized to assist the growth of small-scale units.

4, The availability of land, at low prices, for the establishment
of the estate, including factories, housing, etc., and for any
future extensions.

5, The suitability of the climatic conditions for the industrial
asctivities of each estate (As an example, the Texitle industry
has to be located in a humid region).

6. Strategic considerations have a great effect in deciding the
location of industrial estates.

The choice of Helwan region for the establishment of the
first industrial estate in the U.A.R. was stated after the ful-
fillment of many of the above conditions. First of all, the
existance of the big project, i.e. The Iron and Steel Factory is
the main factor of this choice. Also its vinicity to Calro where

required labour force and markets are available and the avail- -
ability of land at low prices have important effects on that

choice. Treasport facilities and many other subfactors have also
been considered.

On the other hand different conditions have affected the
choice of the industrial estates in Alexandria and Suez such as
the proximity %o raw material resources (Petroleun in Suez), and
the vinicity to the ports where water transport is available in
both cities

Location of industrial estates in the rural areas presented
many problems. For example the shortage or almost complete lack
of basic facilities, difficult of transport and absence of an
industrial atmosphere but held out promise of providing employment
and income to workers nearer their place of residence. The
availability of electric power would be a limiting factor affect-
ing the location of industrial estates in the rural areas. ”
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This will nct be the case in the U.A.x. after the erection of the
High Lension Hlectric network from the High Dame Power Station.
In the other direction, the location of industrial estates in the
rural areas is a main tool for rural planning and development.
This is to avoid the population crash to the big cities which is
the case al present in the U.A.R.

1t is clear that the industrial estates system and the
choice of techniques have a mutual effect on each other. This
means that before the erection of any industrial estate the
techniques to be used in it has to pe studied and chosen (capital
or lLabour-intensive), ‘[here may be a combination of different
Fechniques elther in the big project or in the small ones to be
created around it.

On the other hand, there should be in any industrial estate,
a. central vechnical office with the necessary staff having the
required scientific and practical experience. This office can
carry out the necessary researcaes and follow up the modern
wechniques o choose the best ones to be applied in the estate.
This will no% pe available for any single project, but only on
a very small scale,

Due %o the importance of the choice of techniques, the
German Demograxlc;Rapublic(l)follows a system of planning the
technical progress which has to start on the central level.

This 18 s0, because the economic growth bpasically depends upon
comoined snd coordinated efforts in the field of Technique and
sechnology. llodern planning, therefore, means That any national
plan should have a speclal section which may be called the
sechnical pian. This section of course, has to be coordinated
with all the other sections of the comprehensive plan on many
llnes. 1Lhis seculon includes all the technical studies of the

industrial activities and the choice of techniques for the
airferens lndustries represents one of its main items,.

(1) Memo. No. 262.
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Technique. L gives a larger, equal or smaller volume of corn
output than technique H in the first period depending on whether

P B
e
- 1 =~
: Fe a s
i.e. Ta o1~ 90 < — (condition 1)
c

The total wages bills in department II with techniques L & H are
given respectively by:

E FEe Ry

ng - Lcl o W T memes (3)

and e BRI (4)
C’l Gl W o a

Thus the total surplus of corn produced with the two techniques
is given respectively by :

Ny = & ? a ( Pc =) (5)
& nee—e (P W) (6)
1. Woa’ (] B

Technique L gives a larger, equal or smaller rate of surplus
than does technigue H, depending upon whether

P, -w P/ - w
c - £ Ze
e P s
P, -w
: & Gi a £
logoy B > s =orL = (condition 2)

The maximization of surplus (N) per unit of investment (S)
leads to the maximum rate of growth. Thus condition 2 gives us
the condition for choosing the technique L or H if we wish to
maximize the rate of growth.



In the above model we assumed away all complications in
order to illustrate the problem of choice between two alternative
techniques for producing a certain producte.

Here we shall release the assumptions mentioned at the
beginning of this chapter to get a more practical model. The
inelusion of land as a factor of production raises the question
of diminishing returns. If land is en important factor of
production, as in the case of agriculture, a doubling of labour
and Capital will not necessarily double the output.

In what follows we shall consider the case of using a
combination of two different techniques in the sanme operation
(instead of one technique ) consider the following diagram where:

X s represents the marginal product and surplus with technique 1.

Y : represents the same with techaique 2.

Marginal Pro&qx~ 2t Marginal Prod-
uct and Sur- uct and Sur-
plus with i plus with
Technique 1 s fechnique 2

C i

D

=== Ir dhw—ﬁ
Investment in Investment In
Technique 1 Technique 2
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Thig digram illiustrates the possible case for choosing a
combination of technigues rather than only one, to produce one
good. Assuming that we wish to maximize The rate of surplus.
AB = total amount of investment we can make.

The curve Py gives the marginal net product per unit of
investment with techniques 1, keeping labour o capital ratio
constant.

The curve Pl ~ (the wages cost of employing more labour with
more investment) = Curve 5.

Similarly we get the curve‘S2 for technique 2. The total invest-

ment in techniques 1 & 2 equals AB, and the maximum surplus we

can get equals the area ACEDB, when AF amount® is invested in

technique 1 and BF in technique 2. If we wish ©o maximize the

surplus, this combination is optimal.

If it is possible to foresee the exact course of the
progress of technological knowledge cver time, in theory it 1is
possible to consider the cases of all possible time combinations
of technigues. If There are m techniques existing this year,

o in the next, p in the yeaT after and g in The year following,
+he number of possible combinations over the four years is :
(mun,poq)o We may choose the‘qombination which gives us the
time series clcsest to our values.

The other assumptions can be treated and released in the
same manner Mentioned in the above pragraph.
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PERT System And The Choice Of Technigues

PERT (Project Evaluation and Review Technique) is a modern
Gechnigue for evaluating projects, As illustrated in liemos. No.
544 and 564, it can be applied to give the different time series
for erecting any Project with the corresponding costs. To get
different time series, different techniques have to be applied.
Thus the PERT can be considered as one of the main tools which
can be used for choosing the different techniques to be
applied in the different projects.
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VI. Conclusions & Recommendations.

Due to the presence of a quite large number of unemployed
labour (with low wage rates), it is advisable to choose
labour -~ intensive techniques in most of the industries,
specially in the first stage of industrialization.

The Public sector has the ability to take the risk of
establishing the different industrial enterprises which is
not the case with the private sector which is aiming mainly
for profits, regardless of the different social benefits.

Special attention has to be given to those industries upon
which our exports depend. Primarily, very simple industrial
processes can be chosen for processing our local raw materials

for exportation to raise its value in the foreign markets.

This is alse a mean for finding the opportunities of work for

Tyl
ALY Wl
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Productivity has to be studied and developed, specially in the
primary products Lo guarantee the lowest prices which have its
effect on exporting the maximum possible exported quantities
of these materials to the foreign markets.

International trade has a considerable eifeet on the choice of
technlques for the different industries. To reduce the imports
of the couniry, as a mean of saving foreign exchange, we should
have Lo caleculate the "social cost" of the import-cuts

The establishment of indusitrial estates, having many advantages,
has to be considered aﬁd studied with respect to its location.
The locations of these estates would be as much as possible in
the rural areas which has a great effect on developing these -
areas and avieding the population crash on the cities. The
electric power which will be available from the High Dam Power
Station will facilitate thie problem. v
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¢ 7. Due to the importance of the technical and technological
problems on the national level, we recommend to include all
of these problems and studies in a special section of the
national plan. This section may be called the technical plan.
This system is followed successfully in many of the socialist
countries, where the public sector manages most of the indus-
trial activities.

8. The problem of choice of techniques can be solved by applying
some sort of mathematical models. The given model is an
illustrative, simple one, but in practice all practical assump-
tions and modifications can be introduced. '

Computers can play a very effective role in solving the comp-
licated realistic mathematical models in very short time,
giving accurate results for all alternatives.

Y« The choice of techniques must be studied, not only for the
industrial sector,; bubt also for all the other sectors of the
economy such as the agricultural and trade sectors.

The reason is to get the best qualities and the maximum produc-
tion from such integrated and comprehensive growth pattern for
all sectors.

10. Large scale projects usually have lower capital coefficients
and input requirement and should be applied whenever possible
in developing countries,

To conclude, we have to mention that underdeveloped and
developing countries often have no choice even though the avail-
able technique may not be the best for them. This means that, in
those countries, the choice of techniques i1s limited to the dis-
tribution of investment over the different sectors which differ in
capital intensity. HKfforts must be made to create a new kind of
technology which is at the same time sufficiently small - scale

. corresponding to their markets.
For the U.A.R. and similar developing countries, the best
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technique to be used is a mixed one. Modern Gechniques have To

ve applied in the big factories, while the traditional, labour -
e techniques can be chosen for some other sectors of the

intensiv
This will not be the case after the absence of the

£CONOMY »
reserve of unemployed labour force in the near future.
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