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" THE ECONOMICS OF THE IRON AND STEEL ~
: INDUSTRY IN EGYPT*

Dr. MOHAMAD MAHROUS ISMAL,
Assistant Professor of Economics, Alexandria Unlversity

1 — The Importance of , the Industry

The iron and steel industry in Egypt is a relatively new
arrival on the industrial scene. But it has been growing rapidly.
It is essentially composed of gix fairly big firms owned by the

~ State. The position of these firms was as follows in 1969-70 :

Value of Value of Number First Year

* Name Fixed production of workers of
: assets  (m.Pounds) Operation
. {Million . ) .
pounds)
The Egyptian Iron and Stec] -
Co, . 92 24 - 10,052 " 1958
The Egyptian Copper Work 8.6 11.4 . 4,343 _ 1935(Steel
] prod-
~ uction
in .
1952)
The Delta Steel Mills - 3.4 5.5 <2,066 1947
The National Metal Indu-
stries Company 1.9 4.8 1,954 1949
El Nasr Steel Pipes and
fitting ) -6 3.7 1,472 1962
El Nasr Foreigr's Co, 8.8 2.7 1,619 1964
El Nasr Castings Co, 0.9 1.5 1,378 1955
_Total 121.6 53.6 22,884

-Source : Lﬁnistry-of Industry, The Egyptian General Organisa-
. tion for Metallurgical Industries. Yearbook 1969-70,
Cairo, (In Arabic)., :

(*) The author is grateful to Mr, Al-Motag Mansour of the U.N. Economle )
and Soclal Office in Beirut, for ks very helpful comments and eritie-
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Yet, the importance of the iron and steel industry cannot he
measured only by its direct employment, wages and value of
output. This is due to the fact that this industry is a key in-
dustry, and the creation of it is bound to induce the creation of
g large number of statellite industries.

This industry has very high linkage effects. The linkage
effects domenstrate the degree of interdependence of the iron
and steel industry with other industries, They include both
forward and backward linkage effects.' The forward linkage
effects show the proportion of the industry’s total output that
goes to other industries, and not to final demand. The back-
ward linkage effects show the proportion of the industry’s output
which is purchased: from other industries.t)

Chenery and Watanabe?® show, in their study of the degree
of interdependence of various industries, that the iron and steel
industry has the highest combined backward and forward lin-
kage effects. The purchases from other industries, or the back-
ward linkage effects, form 66% of the value of total production
of the industry. While the sales to other industries, or the
forward linkage effects, represent 78% of the total demand for
the industry’s output.

_ These figures, though related to industrialized countries,
may be used as an approximate measure of the role of the iron
and steel industry during the industrialization process.

However, we can show“roughly the linkage effects of the
iron and steel industry in Egypt by listing industries or sectors
which supply the steel industry with its inputs, and those which
purchase their materials from the iron and steel industry.

In Egypt, the iron and_steel industry draws its iron ore,
limestone and dolomite from local mines. These mines are run
by the iron and steel industry itself. It gets its coke from the
coking industry which depends on imported coal. The number

(1) For more detalls, see A.O, Hirschman, The S8trategy of Economi¢
) Development, New Haven, Yale 'Unlverslty Press, 1966, Chapter 6.
(2) Inid, pp. 1035-113.

—8 —
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of people engaged in the iron ore mining only amounts to 1385;
wages amount to L.E. 102,000,

The users of the iron and steel products include a large
number of industries and establishments. They include manu-
facturers of tools, machinery, motor vehicles, railway wagons,
‘ships, household durables, buildings ete™®. This group of in-
dustries include 298 establishments, employ 74 thousand persons,
pay wages of L.E, 5 million. The value of their production amounts
to L.E. 42 million®, The above figures serve to show roughly
the forward and backward linkage effects of the iron and steel
industry in Egypt.

Moreover, the main requirements of the industry exist in
the country and in reasonable amounts. There are large reser-
ves of iron ore in Aswan and the Western desert (Baharya
Oasis). It i3 only coal which is imported. As more hydro-elec-
tricity is being generated from the Aswan High Dam, and after
the discovery of large deposits of natural gas, the industry is
going to depend more on these cheap sources of power. Thege
sources will partly replace coal imports in the future.

The size of market for several steel products is fairly ade-
quate. It will grow at a faster rate when the rate of industriali-
zation and development is resumed again to its pre 1967 level,

2 — Consumption of Steel

Consumption of steel is composed of a large number of steel
products, These products are not for final consumption but go
into the manufacture of a large number of goods, which are in
the main, capital goods. The main consumers of steel are the
following : transport, building' and construction, engineering,
mining, gas, electricity and water, household durables, food-
canning, ’

(1) Central Agency for Mobllization and Statistics, Census of Industrial
production (quarterly), 1970-71, Cairo, 1972

(2) These Industries depend partly on lmfforts for some of thelr iron
materials and components. Yet, the rellance upon local sources of
supply has heen increasing.

{3) Ibid.
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Therefore, the demand for steel is diversified, and almost
every iridustry uses iron and steel whether directly or indirectly.
They use it directly as a raw material, or indireetly in the form
of machinery and tools. However, industries differ widely in
the amounts which they consume; similarly large differences in
consumption for any industry depend on whether it is in a de-
veloped or a developing country.

For example, in the latter countries, the building industry
tends to be the dominant consumer of steel. The building indus-
try in Egypt consumed 45% of the total in 1869-70.¢) The pro-
portion is only 18% in the industrialized countries. It is -also
noticed that when a developing country is a big producer of oil
or gas, an important proportion of steel goes to pipelines
(table 1).

The volume of consumption ‘of steel in a country is related
to the rate of growth of the economy, and especially, to the rate
of growth of the main consuming industries.®?? So the periods
of rapid economic growth are charactérized by a fast rate of steel
consumption. This trend is obvious “in developing countries
emmbarking on ambituous industrialization programmes.

. In Egypt, the consumption of steel has been increasing very
fast (table 2). In 1950-52, the average annual consumption was
260 thousand tons; it amounted to 326 thousand tons in 1960,
or it increased by 36%. In 1965, consumption reached almost 800

“ thousand tons; it increased by 145% over 1960 level. The period
1060-65 covered the first five year industrialization programme in
Egypt. Consumption of steel reached a record in 1966, but it
zell in 1967 and 1968 due to the 1967-war. Yet, consumption of
steel began to rise again in 1969 and 1970 when it reached a new
record of 0.9 million tons in the latter year.®

(1) Ministry of Industry, The General OQrganization of Metallurgical
Industries, Yearbook 1969/70, p. 37 (Iio Arable).

{2) O.E.C.D,, The Iron and Steel Industry (in 1970 and trends in 1971),
Parls, 1971, pp. 12-15. . .

{3) The. consumption figures include all steel consumed whether in its
erude, processed or highly sophisticated forms such as machinery
and transport equipment of all sorts.

— 8 —
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Furthermore, over 50% of the iron and steel consumed in
Egypt, nowadays, is covered by lecal production. The degree of
gelf-sufficiency has been increasing all the time. The proportion
of consumption covered by local production increased from 4%
in 1950, to 37% in 1957, to 46% in 1960, to 54%, in 1964, and to
60% in 1968/69.) It is expected that by 1975/768 _(whpn the

ew iron and steel complex is completed) total production is going
to exceed total consumption, leaving a-part to be exported.

However, when we say that total production equates or
exceeds total consumption, this, of course, does not mean that
the country stops importing steel products entirely. In the case
of the steel industry, it is not only difficult to produce Il steel
products locally, but it is also uneconomic to do so. Even the
industrial countries, still rely on imports for certain steel pro-
ducts, though they are net exporters of steel. This is because
steel produets are so diverse; for some of these products the
local demand is so small that it does not justify local produc-
tion. : o

So it is reasonazble to say that while the steel production
is increasing rapidly in developing countries, these countries must
concentrate more on the production of steel products which enjoy
a fairly large market. They ought to continue to rely on imports
for the many other steel products which are consumed in small
amounts. This method will not_only avoid production at high
cost, but it will also avoid establishing a large number of costly
rolling mills in developing countries. -

!

- -

3 — PRODUCTION-

Steel products are numerous and any one developing country
should not produce all or most of them at once. The burden of
capital requirements is great, and the market for many of these
products is limited. Needless to ‘say, experience and skills are
limited. So it is advisable for any country to concentrate .on

(1) Economic Commisslon fdr Europe, *Iron and Steel Industry”, Industria-
lization' and Productivity, Bulletin No. 13, 1969, table 14, p- 82; The
General Organization for Metal Industries, Yearkook, p, 19.

~ }

—9
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production of a few steel products, and to add more of them
as the market expands later on.

Moreover, the steel industry should be established by stages.
The first stage involves the creation of a non-integrated plant.
1t includes a small rolling mill to process certain products such
ag concrete bars, tubes, heavy and light sections. The mill de-
pends on imported crude steel such as blooms, billets and slabs?

The second stage includes the establishment of a small

electric furnace to smelt local and imported scrap and to supply _

the rolling mill with, its requirements of steel. In this case,
we have a semi-integ'rated plant which comprises an electric
furnace and a rolling mill. In the t{hird stage, we have a fully
integrated plant. It includes rolling mills, steel converters, and
also blast furnaces which smelt iron ore. )

Thus the development of the steel industry is carried out
~through backward integration. As the industry starts by pro-
ducing final steel products (concrete bars, tubes, ete) from
imported steel. Later on 2 small electric furnace is created
alongside the rolling mill. Finally, a blast furnace is added to
amelt local or imported iron ore.®) ~

In Egypt, the creation of the steel industry started in 1947
when the Delta Steel Mills built a small plant to produce con-
crete bars for the building industry. The plant included a 3
ton electric furnace and a rolling mill to process the steel billets.
The factory has been depending on local and imported scrap.
So the steel industry started by the two stages together. But
only one kind of finished steel was made. More electric furnaces
were added later on. The Delta Steel Mills now has 6 electric
furnaces of capacities ranging between 3 tons and 25 tons (table

3).

—_———

(1) Developing countries ghould not start the iren and stecl industry
by establishing hlast furnaces to process local ores and to export
plg iron or crude steel. This ls because it ls casier to export iron
ore than plg-ircn or crude steel. The expert of these products 1s
likely to encounter severe competiticn from the products of the
{ndustrialized countries. .

— 10 —.
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,  The second steel plant was created in 1949 by the National
Metal Industries Co. to produce concrete bars for the building
industry. The plant included one rolling mill and one Simens-
Martin steel converter of the capacity of 25 tons (table 3). A
second rolling mill for light sections was added in 1960, and a
econd steel converter of 35 tons was added in 1965. This com-
pany concentrates on the production of concrete bars,

The third plant belongs to the Egyptians Copper Works of
Alexandria: This Company added a small steel plant in 1953
to produce concrete barg. The company now has 3 Simens-
Martin steel furnaces, two electric furnaces, and a number of
rolling mills (table 3). It depends on imported scrap. and pig
iron from local and foreign sources. - .

-

In 1958, the first fully integrated iron and“ steel plant began
production. This plant belongs to the Egyptian Iron and Steel
Company. It smelts iron ore drawn from the ‘Aswan mine,
From the autumn of 1973, the plant drawn its ore supplies
"from the Baharya Oasis, mine in the Western Desert, 300 Km.
South West of Cairo. The steel plant includes 2 blast furnsces
(400 tons/day each), 4 Thomas steel converters (17 tons each)
and 2 electric furnaces (12 tong each). The last two furnaces
process scrap collected from the rolling mills,

The plant has also a number of different rolling mills which
produce various kinds of steel products such as heavy and light
gections,” reinforced concrete bars, angles, plates, sheets and

galvanized sheets.’ The company produces almost all kinds of
semi-finished and finished steel produets,

El-Nasr Steel Pipes & Fittings was created in 1961 to manu-
facture tubes of different kinds. It draws its raw materials
from the Egyptian Iron and Steel Co. El-Nasr Forgings Co.
was' created in 1964. It produces a variety of forged products,
such as parts of the body of motor vehicles, railway wagons,
tools and hard ware. chains and stampings. It gets its steel
from the Egyptian Iron and Steel Company. El-Nasr. Castings
Co. is specialized in the production of iron eastings such as pipes
for water and other purposes, :

— 11
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The Egyptian Iron and Steel Co. is the biggest among the
jron and steel companies working in Egypt. In 1869/70, the
value of its production was L.E. 24 million, which wag almost equal
to- the value of the combined output of the other 6 companies.
The number of workers amounted to 10 thousand, which was
also equal to the combined number of workers of the other six
companies. ¢

Moreover, when the iron and steel complex is completed in
1975, the plants of the Egyptian Iron and Steel Co. will be in-
tegrated in the complex. The productive capacity of the iron
and steel industry will be largely increased.” The production of
pig iron will increase from about 300 thousand tons to 1,750
thousand tons. Moreover, the production of -erude steel will
increase from 200 thousand tons (table 4) to 1.0 million tons.
Also, the productive capacity of the finished steel products will
be greatly increased. More details about this project will be
given throughout this paper. )

PRODUCTION PROCESS :

1 — The manufacture of pig iron (blastefurnaces) :
Pig iron is produced by charging the blast furnaces with
iron ore pe'llets, coke and some other materials. Several
developments have been introduced into, this process in
order to reduce the cost of production of pig iron by reduc-
ing the cost of fuel.(

9 __ The manufacture of steel ingots (steel converters) :
There are several processes for the preduction of steel ingots.
The choice of the process is determined by :

a) the type of raw material used, ie., the chemical com-
position of iron ore, the abundance or scarcity of scrap
ete,;

"b) the type .of steel reguired, ie., ordinary (or general
. purpose steel) or steel for special uses such as stainless
-steel, steel for the manufacture of hard-ware, or high-
gpeed tools.

(1) For more detalls of thqse- developmeﬁts. see (UNIDO, Iron and Steel
Industry, Bulletin No. 6, New York, 1969, pp. 11-12.

-

— 12 —
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We shall give a brief description of the steel making processes
with special emphasis on the-oxygen (or L.D.) process,

-a), The Bessemer process :

This process was invented by Sir Henry Bessemer in 1856, A
blast of air® was blown through the molten pig iron. Carbon
and silicon were burned out by the air, but were restored again
by the addition of ferro-manganese or spiegeleisen. This process
uses little scrap. It also takes shorter time, which reduces its
consumption of fuel when. compared with the oLen-hearth
process. @ ] )

b) The open-hearth precess (Simens-Martiﬁ) :

This process was invented in 1869. It has the following
advantages :® ' :

1— Steel produced is of a more reliable type, as metal can be
. tested during conversion. : <7

L] .

2 — This process uses a lot of serap, so it is suitablefor industrial
countries which are rich in it. ) :

¢) The Gilchrist and Thomas prcces-s :

The two earlier processes-could not originally process

- iron ore which contained a high proportion of phos-
phorous. As most of the iron ore in the worid was
phosphoric, so the use of the Bessemer and open-hearth
processes was limited.: = o

# In 1879, Gilchrist and Thomas discovered that the phospho-
rous in the iron ore could be absorbed-during conversion by the
addition of cheap basic material such as limestone. Therefore,
both former processes began to use phypsphoric iren ore on 2 large
scale. The steel produced is known as basic steel, The: basic”

slag produced is used in agriculture as a cheap phosphoric
fertilizer.

(1) Now it 1s replaced or supplemented by cxygen, . . t
(2) G.C. Allen, British Industries and Their Organization, London, Long-

mans, 1959, p. 99, . . .
(3) Inid, p. 102, . . . .o

—-13 el
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d) The electric-are process :

The use of electric furnaces has become widespread. This
type of furnaces smelts scrap only. This process is economic
on a small scale, especially when cheap electric power is available.

e) The Oxygen {or L.D.) process :

The discovery of the oxygen process was one of the most
important discoveries -in gteelmaking in the post-war years. In
this process, pure oxygen blast is passed through the molten
pig iron to oxidize the existing impurities.

This process has the following merits over the existing open-
hearth process :

1—Tt converts pig iron into steel in a shorter time with the
resultant saving in fuel costs.

9 _TJts investment and operating costs are lower®), For

example, in a steel plant of a capacity of 500 thousand tons

a year, the investment eost per annual ton is estimated at

$ 35.70 compared with § 53.30 for the open-hearth furnace.

“ Production costs are $ 1280 and § 21.62 per ton for the
two processes respectively.®

3 — 1t uses little scrap, so it is well suited for countries which
are poor in scrap such as Egypt.

This process has rapidly replaced the open-hearth process.
In the next few years, the oxygen and electric will be processes
very likely to be the dominant steel processes in both developed
and developing countries. The first-process deals with the con-
version of pig iron, and the latter with the bulk of serap. '

The developing countries, which are now building steel plants,
are in a position to adopt these economic processes, In the
meantime, the industrial countries find it difficult and costly
to scrap their existing open-hearth furnaces.®

(1) UNIDO, Report of the Second Interregional Tron and Steel Symposium,
New York, U.N., 1969, p. 93.

{2) UNIDO, Iron and Steel industry, Bulletin No. 5, New York, U. N,
1969, p. 13. . -

{3) UNIDO, Report of the Second Interregional Iron and Steel..., p. 41.

— 14 —
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”

In Egypt, the oxygen converters will be used by the large !
iron and steel complex which will start production late in 1973.
It is planned to work at full capacity in 1975. It will include
3 oxygen converters (80 tons each). Thus in the next few years,
most’ of the steel produced in the country will become oxXygen
Steel. ;

However, the existing steel plants in Egypt include three
types of steel converters, namely, Thomas, open-hearth, and
electric furnaces (table 3), The Egyptian Iron and Steel Co. has
4 Thomas converters (17 tons each), which process pig iron com-
ing from the blast furnaces. It has also 2 electric furnaces (12
tons each), to process’ scrap coliected from the rolling mills.
The remaining steel firms have electric and open-hearth furnaces
which depend solely or mainly ‘on serap for their steel.

3 — The blooming and rolling process (the continuous casting

proecess) :

The continuous casting process is another important develop-
ment in the technology of blooming and rolling of steel. In this
process a continuous stream of liquid steel is poured into a copper
mould and cooled by water. When it solidifies it is cut.to the

required sizes for use in a finishing mill.
/ - ! ' L

This process is superior and more economic when compared
with the traditional method of casting ingots. It eliminates the
ingot phase and itg requirements. Thus it saves the capital cost
of making ingots and cogging and rolling them into billets,®
For-‘example, in a plant of a capacity of 326 thousand tons of
billets per annum, the investment eogt per annual ton is $ 5170
by the use of a blooming mill. It is only § 11.40 by the use
of the continugus casting process. 'Moreover, the production cost
of converting a ton of liquid steel into billets, for the same size
of plant, iz $ 10.87 by the use of a bloomiug mill and only $ 3.77
by the use of the continuous casting ‘process,(®

- (1) UNIDO, Report of the Second Interregional Irom and Steel..., p, 13
and p. 136; D. Burn, “Steel” {n D. Burm, (edit.), Sfructure of British
Industry (Vol. 1), London, Cambridge University Press, 1958, p. 266,

(2) UNIDO, Iron and Steel Industry, p. 14, - = -

/

— 15 — -
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This process can be used in place of the existing blooming
mill. It can also be used alongside, with it, especially when-the
capacity of the steel converters exceeds the capacity of’the exist-
ing blooming or slabbing facilities. ‘

However, the continuous casting process is economie on a
small scale, and so it suits the small and medium size steel plants.
The developing countries establishing steel plants are advised
to use continuous casting process alongside oxygen converters.

The continuocus casting process will be used in the new iron
and steel complex. Six units will be built alongside the existing
blooming mills in the old steel factory which belongs to the
Egyptian Iron and Steel Co. )

4. RAW MATERIALS AND FUEL

The main raw materialg used in the manufacture of iorn and
steel are : iron ore, coke, limestone, dolomite, scrap and steel
alloys. However, the first two are the most important from
the point of view of quantity and value of the amounts uvsed.
Iron ore: .

Iron ore is not charged directly into the blast furnace. The
metal content in the ore may be low. It quite often contains
some undesirable impurities. It is, however, more economic to
prepare the ore before it is sued. So the ore is subjected to cer-
tain processes before it goes to the blast furnace, These pro-
cesses-which were developed in the post-war years — include
sintering and pelletization,?

These procesges aim at increasing the iron (or Fe) content
in the ore. It should not be less than 60 or 65 per cent. Also,
certain of the impurities should be eliminated. Moreover, iron
ore fines cannot be charged into the furnace. So iron ore must
be prepared in the form of small balls (called pellets) of equal
shape and dimensions, These preparatory processes have
managed to reduce the cost of production of pig iron. This is
done by increasing the yield of the blast furnace, and by reducing
the amount of fuel consumed.®

{1) They are also known by heneficiation of ircn ore.
(2) For more details of these processes, see U.N,, The World afarket for
Iron Ore, New York, 1968, pp. 6-12,
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In Egypt, iron ore is so far used by the Egyptian Iron and
Steel Co., it will also be used by the. complex. The company
has been depending on the Aswan mine since it began produc-
tion in 1958. This mine is 800 Km. south of Cairo. It has a
reserve of 25 million tons of iron ore. This ore has the following
elements : (L s

46% Fe (or iron) content
182% Silicon
;?.% Phosphorous®

-

This type of ore is relatively poor in its iron content,® and
has a high proportion of harmful impurities such as silicon and
phosphorous. The annual production is 500 thousand tons. The
mine is owned and run by the Egyptian Iron and Steel Co. itself,

Iron ore production from this mine was going to stop com-
pletely by the end of 1973. The old steel factory and the new
complex will depend on the Baharya Oasis mine. It is situated
in the Western Desert, 300 Km. south-west of Cairo. This
mine has the following advantages over the Aswan mine.

a) The ore has better qualities; it contains 539 Fe con-
tent, 7% silicon and 0.5% phosphorous.® So it is richer
in iron content and has lower proportions of harmful
impurities,

' /
b) The new mine has an assured reserve of 120 million
tons. -

(1) The Industrial Development ‘Centre for Arab States (IDCAR), A
survey of the Iron and Steel Industry in the Arab States, Calro, 1970,
chapter 3, p. 2¢ (In Arablc). - ‘

(2) Phosphorous content should not exceed 0.2¢%.

(3) The iron content is as follows In the ores of the following group of
countries ;
Algeria  (52-56), Augola (64-65), Venezuela (63-68), India (55-69),
Australia (60-67), France (30-32), W. Germany (27), Spain (48-53),
Sweden (52-61), and UK, (20-34). See U.N., The World Market for
Iron Ore, 1968, Table 18, pp. 28-30. -

(4) IDCAS, ibid, chapter 3, p. 24.

— 17 — -
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I

¢) It is much nearer to the steel factories. 'This will reduce
the cost of transport.

All these advantages will certainly help in reducing the cost
of pig iron production.

Annual produetion of iron ore is expected to rise to 3.5
million tons; part of it will be exported. The ore will be carried
to the factories by railways, which have been built between the
new mine and the factories.

Coke :

All types of fuel are now being used by the iron and steel
industry. Coke is being used in the blast furnaces for the
reduction of iron ore. The amount used per ton of pig iron
has been falling all the time, due to innovations in the iron
and steel industry. Moreover, coke has been supplemented by
gas and liquid fuel which are relatively cheaper.

The use of electric power has been increasing especially
in electric furnaces and rolling mills. This source of power is
important in countries which are poor in coal and oil but rich
in cheap hydro-electric power, such as Egypt.

In Egypt, there is local coal. The iron and steel industry
depends on imports for its coal. Originally, the steel industry
had to import coke up to 1963, when the coke industry began
production. The coke plant gets its coal from abroad. It
produces about 330 thousand tons,™ mostly (300 thousand tons)
taken by the Egyptian Iron and Steel Co.

A ton of coke is sold to the steel company at L.E. 16. This
price is considered high by the user company. The price of
imported coke is about' L.E. 13 per ton C.LF. Alexandria. So the
price of home-produced coke is about 20% higher than the
price of imported coke. Moreover, the coke-company is press-
ing hard to raise its selling price to L.E. 25 per ton, or by about
569. The new price, if it is achieved, will be 90% above the
world price,

(1) Capacity of the coke plant will be enlarged to meet the expected Lig-
demand from the iron and steel complex.

— 18 —.
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The ocke company is complaining that it is nuable to cover
its costs. The reason is-that the coke company is unable to
make full use of its coke-oven gas. Only a small part of this
gas is sold to the Egyptian Iron and Steel Company, which uses
it in its blast furnaces. Another small part i3 used by a small
ammonia plant producing fertilizers. But the bulk of the coke-
‘oven gas is wasted @

Unless this gas is fully used, for example, in the manu-
facture of nitrogenous fertilizers and as a fuel in other industries,
the cost of coke will remain high. In this case, there is-a pos-

"~ sibility of raising the selling price of coke which will appreciably
raise the cost of pig iron,®

5. COSTS OF PRODUCTION

Broadly speakfng, costs of production are classified into
the following groups : :

1—Raw materials and supplies; it may include the ecost
_of power and fuel.

2—-La_130ur; it includes all wages and related payments,
- but it does not include the wages of the maintenance
staff,

3 — Capital charges: it includes depreciation, labour and

materials for maintenance, the normal remuneration of

. capital and miscellaneous charges, such as short-term
interest and insurance charges.

As the iron and steel industry is a beavy industry, so the
weight of the capital charges iz large. Table 5, shows that

(1) In Europe, ccke-oven gas Is facln'g a severe competition from the
‘cheap natural gas. So the coking Industry, is facing the preblem
of selling its gas at suftable prices. Moreover, its loss of revenue
Is so great that it could not offset it by raislng the price of coke,
(OECD, Problems and ‘Prospects in Coking Industry, Paris, 1972,
pp. 11-12, -

(2) The cost of coke conatitutes 25% of the total cost of production of
pig Ilron. Every ton of plg iron requires & ton of coke. Howaever,
coke consumption is expected to fall to 600 Kg. when the iron ore
from the Baharya mine. ig used,

-
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its share amounts to about 809 of total production costs for ~
a steel plant of the size of 50 thousand tons per annum. It
rises to ahout 66% for the larger sizes. If maintenance charges
are added.to capital charges the latter’s share will rise to about
70% of the total cost of production. The share of raw materials
(including fuel) and labour is only 30%.

It should be pointed out, however, that the example of the
cost structure given by table 5 above is related to the cost
of finished steel products. In this case, the size of capital
charges is relatively great compared with the lower stages of
production such as crude steel or pig iron. The cost structure
of pig iron manufacture of the Egyptian Ircn and Steel Com-
pany is approximately as follows ()

Cost Item % Cost item %
Iron ore and other Wages ’ 19
materials 20 '
Coke 25 Capital charges 24
Fuel 8  Miscellaneous 5

Total 100

These figures show the big share (53%) of the raw material
(including coke) and fuel in the stage of pig iron manufacture.

Level of production costs :

The level of production costs of the -Egyptian iron and
steel industry is relatively high for the following reasons :

1 — Higher C}osts of investment. It is estimated to be 25%,
at least, above the European level®)

2 — Higher costs of infrastructure which are carried out
by the steel factories. The Egyptian Iron and Steel
Co., for example, had to build roads, houses, power
stations, railway tracks, and the like. The New Iron
and Steel Complex will also be burdened by a big share
of similar infrastructure projects. For example, the

.._.__,.—.é—-—'-—_—-q'l'e'“"%::'

(1)‘Figures supplied by the company.
(2} This Is mostly due to: 1) tramsport costs of machinery and
2) high interest. rates on loans.
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total cost of the 'project is estimated at L.E. 810 million; .
of which L.E, 208 million will be allocated to the expans-
ion of the iron and steel capacity. The remaining L.E.
102 million, or about one-third of-the total cost of
the complex, will be spent mostly on related. in- ~
frastructure projects. '

3 — The use of lower quality iron ore (44% Fe content)®
with a high phosphorous content (29).

4 — The high cost of coke. "The selling price of local pro-
duced coke of L.E. 16 per ton is about 20% higher than
the price of imported coke.

9 —The use of small scale plants. This applies to all the
existing iron and steel plants, and to all stages of
production, namely, pig iron, crude steel.and finished
steel. We shall deal with this problem in detail later
on.

6— The existence of high rate of unused capacity in the -
rolling mills, In the- existing steel plants, all blast
furnaces and steel converters are working at .full capa-
city. The finishing stages of steel making with a high .
degree of unused capacity, ag we shall see later. This '
is due mostly to the shortage of crude steel because
of inadequate productive capacity of it. _ However, all
factories are. now extending their steel capacity.
Besides, the creation of the large iron and steel com-
plex. T :

Factors leading to lower costs in future:

On the other hand, there are positive factors which are
_ going to work for lower costs of “production of iron- and steel
’in_the near future. These factors include :

(1) This proportion of iren content ‘In the 'Egybtian ore is lc'n;éér than
the iron content in the ores of many countries (see footnote p. 17).
‘But it is.highe_x_- than in some lndustx:iftl countries such as Britain,
W. Germany and France. But these countries depend mostly on
fmports of rich ores. Bﬂioreover, if these ’countrles' ,use poor gres,
"the expected rise in the cost of ore, will be compensated by ; 1) higher
. prf;ductlvity of labour, and _2)_ greater economies 9{£ large produc-
© tlon. - i .
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1—The use of relatively better iron ore from Baharya’
oazgis, which is richer in Fe content (53%) and has
little phosphorous (0.5%) in it This will help in
reducing the cost of transport, the cost of beneficiation
of iron ore, and the cost of coke and fuel. The con-
sumption of coke per ton is expected to fall from 1000
- Kg. to 600 Kg or by 40%W.

2 __The use of larger production units by the complex. This
ineludes all production stages, namely, pig iron, crude
steel and finished steel.

3-—The use of up-to-date technology which includes the
introduction of oxygen converters and continuous
casting process. This will reduce both the capital and
operating costs.

A. part of thig expected fall in the cost of production will
not be achieved if the new complex works with ‘a large degree
of unused capacity. The higher the degree of utilization of
production units of the complex, the lower will be the cost of
production. The problem of unused capacity will be dealt with
later on.

8. SIZE OF PLANT AND ECONOMIES OF SCALE :

We mentioned above that the level of the cost of produe-
tion in partly affected by the size of plant. Generally speaking,
as the size of plant increases the unit cost of production tends
to fall as shown by table 5. This table illustrates the com-
ponents of the cost of production, and the variations in each
component at different scales of production.

It shows that the cost of prdduction of a ton of finished
steel falls from § 209 at a capacity of 50 thousand toms, to $

(1) In the main O.E.C.D. countries, a ton of pig iren requires 500 to 550
Kg, except in Japan where It requires 430 Kg. only. However, the
rate of ccke consumption depends on i 1) modernizaticn of iron mak-
ing factorles, 2) ‘mature of Iron ore, and 3) the quality or coke
avallable. (O.E.C.D. Problems and "Prospects in the Coking Industry
in the O.E.C.D. Countries, Paris,.1972, p. 21).

¥
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159 at a capacity of 250 thousand tons, or by 25%. As capacity
rises to’ 300 thousand tonms, unit cost falls by 35% over the
original small scale of production. When capacity reaches a
million tons the fall in cost is 39%. It is obvious that while
a bigger size of production permits a fall in cost, most of this
fall is achieved at the size of half a million ton.

Moreover, most of the fall in unit cost of production, m
the scale of 500 thousand tons. is due to the fall in investment
and labour costs. The decline in capital costs is 29% (and 32%
for capital and maintenhance charges), while the fall in labour
cost is 75%. The drop in the cost of raw materials and fuel is
very little. It is only 10% for the respected sizes.

In general, the amount of raw materials and fuel increases
almost in the same proportion as-the increase in production.(
If there is a minor fall in the cost of raw materials, it is mostly
due to bulk buying and shipping, and to reduced waste in hand-
ling.® There is also a possible saving in fuel. As the capacity
of the blast furnace is increased its volume increases faster than
its wall area; so there ig little loss in radiation.®® So the saving
in the cost of fuel is more obvious in the case of large blast
furnaces.

. The big saving in labour costs, mentioned above, is due to
the fact that the modern steel plants use continuous processes,
automated machines, and lately the computer. Therefore, most
of the labour engaged is of a supervisory nature. Their number
becomes independent of the size of operations, and remains
unchanged or changes a little as the scale of production in-
creases®. So when the scale of operations is enlarged the
labour cost per unit of output declines substantially,

(1) U.N., “Problems of Slze of Pilant in Industry in Under-Developed
Countries,” Industriglization and Productivity, Bulletin No. 2, 1959,
p. 5

(2) UN, “Plant Slze and Economies of Scale,” Industrialization and
Productivity, Bulletin No. 8, 1964, D. 56,

(3) D. Burn, “Steel” in D. Burn (edit.),- Structure of British Industry

. (Vol. 1), p. 264.

(4) UN. “Plant Size and Economies of Scale”, Industrialization and
Productivity, Bulletin No. 8, p. 57. :
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As the iron and steel industry is composed of several pro-
duction .stages or processes, so it is interesting to examine the
minimum economic size of each stage, and so the magnitude
of the economies of scale and the scale of production which
gives most of these economies,

1—The stage of plg iron making (blast furnace) :
production of pig iron is only economic when it is done
on large scale. In the present state of technology,-a
blast furnace producing less than .800 tons a day (or
240 thousand tons a year)® is considered a small
furnace, from. 800 to 1,500 tons a day a large fur-
nace.® i

hY

Furthermore, economies of gcale are to be obtained
with every increase in the size of the furnace until it
reaches’ 1.3 million tons a year®, But even if the gize
of the market is large enough to match this big furnace.
It is considered risky and hazardous for an integrated

~ plant to depend for- its pig iron on one blast furnace
only. As the blast furnace gets out of commission
periodically for month or so to be re-lined, and fre-
. . quently during the day to supply batches of the
metal.(® So there must be more than one furnace,
two for instance, each of a capacity of 65 thousand

tons a year.

»

The capacity of the blast furnaces in the Egyptian
Iron and Steel Co., is 400 tons a day (or 120 thousand
tons a year) for each. So both of them are con-
sidered very small, and so the economies of large scale

(1) The industrial year 1s only 300 days; the rest s lost in stoppage
for malntenance and repair. Yet the industrial year can be extended
- by squeczing the days of repair. But this is not good in the long
run ,as it cuts short the Hfe of machines.

{2) UNIDO, Report of the Second Interrcgional Tron and Steel Symposium,
p. 124,

(3) UNIDO. Iron and Steel Industry, Bulletin No. 5 New York, 1962,
p. 20Q.

(4) D. Burn, op. cit., p, 264,
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production are not achieved.®> The new blast furndces
are larger, each of a .capacity of 1000 tons a day (or
300 thousand tons a year). So they are considered
medium size furnaces. Therefore, a part of the econd-
mies of large scale production is achieved.

2 —The stage of steel .making (steel converters) : The
predominant process for the manufacture of steel
nowadays, is the oxygen process.  This process is only
economic if it is performed on large scale; of at least
700 thousand tons year. Moreover, it is very uneco-
nomic if the scale of production is below 350 thousand
tons a year®. On the other hand, the electric are
furnaces are economic on a small scale provided that
there is cheap electric power,

In Egypt, the existing Thomas converters in the

Iron and Steel Co., are of a.capacity of 50 thousand

tons' a year for each.® 8o they are very small. But

the new oxygen converters, which are now under con-

struction, are of a capacity of about 350-400 thousand

- tons a year for each converter, So the new converters
can be considered relatively more economic.

3 — The stage of semi-finished and finished steel (the roll-
ing mills) : '

Generally speaking, the rolling process includes

* the production of flat and non-flat products. The non-

flat products can be produced economically on a rela-

tively smaller scale, Machinery used is flexible and

can be adapted to produce different products, A roll-

ing mill producing shapes usually has a high -degree

of flexibility. Also, a rolling mill producing concrete

bars of an annual capacity of 30 thousand tons can be

-~ 28 economic as a rolling mill 10 times larger®. The

1

(1} However, small blast furnaces are ecomomic provided that there

are two conditions : a) rich fren ore and b) cheap coke, Both these

- conditions do not exist in Egypt.

(2) UNIDO, Report of the Second Symposium..., p. 124,

(3) :For more detalls of capacltles of the existing steel converters of all
companles, see teble 3.

=

(4) ‘UNIDO. Repoi‘t of the/Second ‘Interregicnal .Iron and Steel Symposium,
p, 124, —— -

A
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production of tubes .Js also economic on a small
ceale and does not present any problems in this regard.

So one may say that the rolling mills produecing non-
flat products are mostly economic. For example, the
scale of production of concrete pars in all steel com-
panies is economic. It ranges between 30 thousand to
70 thousandetons a year in the producing companies{l.

¥For flat products, the problem of economies of scale is
co_'ﬁiplicated. This is mainly because the type of machinery
used by the rolling mills is inflexible. So a rolling mill pro-
ducing flat produets, i.e., sheets, plates, tin-plate, ete. is only
economic on large scale®.

In Egypt, the rolling mill producing plates in the Iron and
Steel Co., of annual capacity of 75 thousand tons, is therefore
operating at an ufi-economic scale. But the strip mill which
has a capacity of 300 thousand tons (to be extended to 500
thousand tons in 1975) is certainly operating at an economic
scale. Moreover, the expansion in the capacity of all rolling
mills producing flat and non-flat products will, undoubtedly.
make possible a fuller achievement of economies of scale.

7 — CAPACITY UTILIZATION

In developing countries, the creation of capital intensive
industries such as iron and steel, is always accompanied by the
appearance of a significant margin of excess capacity. Needless
to say that the presence of unused capacity of such a degree will
adversely affect costs of production, which are already high.
Such ‘a big rise in iron and steel costs will raise the cost of
production of the large number of industries using iron and
steel products. This will undoubtedly hinder the export poten-
tialities of all these industries.

The presence of such excess capacity in the iron and steel
industry can be traced to one or more of the following reasons-:

1 —The iron and steel industry is distinguished by the presence
of a high degree of indivisibilities. The productive capacity

(1) IDCAS, op. cit, chapter 2, p. 124,
(2) UNIDO, Report of the Second..., p. 125.

— 26 —




M. ISMAIL — The Economics of the Iron and Steel Industry 285

of pig iron, crude and finished steel eannot be increased
smoothly or continuously. It can only be increased by
discontinuous jumps, which are sometimes substantial. This
is due to the economies of a hig machine, a blast furnace
or a steel converter. )

2 — The optimum size of plant has been increasing all the time.
Moreover, the manufacturers of steel plants produce large
units which suit the markets of the industrial countries.
The developing countries have to buy these large plants,
As there is no technology designed specifically to suit the
small needs of the developing countries.

3 — Ag the demand for iron and steel is increasing rapidly, the
capacity of the new plants should be designed with the
presence of a suitable degree of excess capacity. So the
size of plant selected should be large — but not too large —
for the present level of demand. The magnitude of excess
capacity will be diminished gradually with every growth in
demand until capacity is fully utilized. Then productive
capacity should be extended to meet any further growth
in demand. : ' .

4 —The presence of unused capacity, in all or part of the
industry, may be caused by the shortage of raw materials
and supplies. A general shortage of raw materials can be
due to on of the following factors :

(a) “inadequate supply of indigenous materials;

(b) lack of foreign exchange for importing raw materials;
(e) high cost of raw materials; -

(d) uncertain deliveries of raw materials;

(e) prohibitively expensive or poorly organized transport

of raw materials;
(f) inferior quality of raw materials;

(g) variations in the quality of raw materials and lack of
standardization,” @ N .

(1) UNIDO, “Industrial Excess Capacity and its Utllizatlon for Export”,
Industrialization and productlvity, Bulletin\_ No., 15, 1970, 9. 88,
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In the case of the iron and steel industry in Egypt, there
is no overall existence of excess capacity. The excess capacity
is only found in some sections of the industry. The other sec-
tions of the industry work at full capacity, sometimes intensively
by reducing to minimum the time allocated for maintenance and
repairs.

Generally speaking, all iron and steel firms complain from
the severe shortage of intermediate steel products such ,as
blooms, slabs and billets. This is due to:

1 — The smaller capacity of the existing crude steel produc-
tion: '

2 The imbalance between the successive stages of produ-

ction in the industry. In other words, the presence

. of relatively larger rolling facilities compared with a
smaller steel productives facilities.

3 — The shortage of foreign’exchange to import the required
amounts of ¢rude steel products for the rolling mills.

Table 6 shows the magnitude of unused capacities in the
blooming and .rolling mills. The degree of unused capacity is
40% for blooms and 709% for slabs. This section of the industry
gypplies the rolling mills with the intermediate products which
are to be processed into final steel products such as heavy and
light sections, angles, wire rods, sheets plates, tinplate, etc.

In the rolling mill section, there is also large unused capa-
city; 53% for the heavy sections and 35% for the light sections.
The strip mill works at one-third of its capacity and depends on
glabs of steel imported from the Soviet Union.(t This mill will,
. in the near future, get its slabs from the complex.

“When the iron and steel complex starts production, it will
supply the rolling mills with their requirements of steel. So
from this year (1974), the degree of utilization of capacities of

(1) Half the product of thig mill is exported to the Soviet Union accord-
ing to an agreement with Egypt, -
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blooming “and rolling facilities will be gradually inereased until
they are fully used towards the end of the seventies,

The question remains, however, as to whether there is going
to be excess capacity in the industry when the complex is com-
pleted by 1975. It is estimated that by 1975 the maximum
capacity of pig iron will be 1.75 million tons, and that of steel
1.5 million tons. A surplus of pig iron of 250 thousand tons
will be expected to appear; it will be exported to the Soviet
Union according to an agreement with it. The remaining pig
iron will be used in the production of steel which is expected
to ke 1.5 million tons. '

A part from this amount of pig iron, there is no indication
of a possible existence of any significant margin of surplus
capacity in the industry. This is due to thée-fact that con-
sumption of steel has been increasing very fast. It increased
from an annual average of 262 thousand tons during 1958-60
to 554 thousand tons a’ year during 1961-65, and to 774
thousand tons a year during 1966-700) (table 2).

- Moreover, consumption- is bound to increase even further
if the development programmes are resumed again at their full
scale in the near future. Furthermore, there is a suggestion
that consumption of steel is going to exceed production early
in 1980°s. An extension of preductive capacity will then be
necessary. . ) -

*

8 — DEGREE OF VERTICAL INTEGRATION :

The iron and steel industry is characterized by the
presence of a high degree of vertical integration, This means
that each firm is engaged in more than one productive process.
This integration may be backward towards the raw material
supplies by owning and running iron ore andcoal mines. It
may also be forward. by running plants which are engaged
in the production of bridges, ships, railway wagons, locomo-
tives, oilfield equipment, machines of different kinds, tools, ete.

(1) These figures include all steel products : crude, processed and highly
scphisticated machinery and transport equipment from local and
foreign sources. )
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In the following, we are going to show all processes of
production and distribution of iron and steel. These processes
are as follows :

Process
1. Mining

2. Preparation
of materlals

3. Smelting

4. Refining

6. Rolling

6. Finishing

7. Fabrication

Product

Coal, iron cre, and limes-

tone
Coke
ore concentrates
Pig iron
Ingot steel

Semlﬂni_shed steel (blooms,
billets, bars, slabs, tube
rounds, and rods)

Finished steel products
(sheet, strip, plates, bars,
rails, tin-plate, pipe, wire,
structural shapes.) .

Manufactured steel pro-
ducts (ships, woven wire

Plant

Mines, quarries, steamships,
docks, rallroads.

Coke ovens
¢«Beneficiation” plants.

‘Blast furnaces

Open-hearth furnaces, Bes-
semer converters, oOxy-
gen converters,” electric
furnaces,

Rolling milla

Rolling mills, tin-plate, mill,
plpe mills, and a great
variety of other finlshing
mills.

Manufacturing plants and
contracting offices of all

fence, bulldings, bridges, sorts.

oll field equipment.)

o

Distribution Warchouses and salesmen.

Each firm may perform some of the above-mentioned pro-
cesses. Yet there is a strong trend towards concentration of
more processes under the control of one firm. The integration
- of processes has certain advantages as follows :

“a) decreased marketting expenses;
. b) stability of operations;
¢) certainity of supplies of materials and services;
* d) better control over produet distribution;
g) tighter quality control;
f) prompt revision of production and distribution policies;
' g) better inventory control;

(1) Qu_oted from L.W. Welss, Economics and American Industry, New
York, John Wiley, 1961, p. 271,
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h) additional profit margins or the ability to charge-lower
prices on final produets.”®

Over and above these advantages of vertieal integration,
there are more advantages which .can be obtained by the firm
which combines a number of prodi.:ctiog processes in one place,
First, if the firm combines together in one location blast furnaces,
steel converters and rolling mills, the hot metal can pass from
the blast furnace to the steel converters and from these to the
rolling mills. " It avoids the cost of reheating the materials. @

Secondly, gases and waste heat coming from coke ovens,
blast furnaces and steel converters, can be used to provide heat
and fuel to the rolling mills, power stations, and the like®,

Both these advantages of integration of processes will
undoubtedly help in reducing the cost of fuel, which represents
a high proportion in the total cost of production. )
., Thirdly, there is a large economy in the transport costs
within an integrated steel plant. This is due to, the fact that
iron and steel products lose part of their weight during the
subsequent production processes. For example, only 70 to 75%
of steel ingot is made into finished product. The rest is scrap
which is recorded and used again in the manufacture of stee],®

In Egypt, the iron and steel firms started production by
combining two basic processes, némely the gmelting of scrap in
small electric furnaces and the rolling of crude steel into finished
Produets, mainly concrete bars for building purposes. It was
only in 1958, when the Egyptian Iron and Steel Co. started pro-
duction, that the degree of vertical integration in the industry
was inereased. The vertical integration extended backwardly
towards the source of raw .materials (iron ore, limestone and
.dolomite) passing by the manufacture of pig irom,

(1) Quoted from K. I Blols, *“Vertical Quasl-Integration”, journal of
- Industrial Economics, July 1972, Pp. 253-4.

(2) Welss, op. cit., P. 272,
(8) Allen, op. cit., p. 104,

(-l? Burn, op. cit., p. 264.
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This firm performs the following processes :

1 — mining iron ore, limestoné and dolomite;

2 — preparation 6f ore ;

3 — smelting iron ore in :che blast furnaces;

4 —the manufa.ctur;e of steel in the steel converters;

5— the rolling of steel into semi-finished products guch ag
blooms, billets, slabs and bars;

6 — the manufacture of multiple of finished steel products
such as heavy and light sections, angles, bars, wire,
tin - plate, sheets, plates, rails, etc. The Company does
not produce its coke; it gets it (together with coke
oven gas) from the near by coke company.

So we may say that the Iron and Steel Co. is fully integrated
especially backwardly. Itg operations stop at making 2 number
of finished steel products which can be used directly by a large
number of industries such as, building and construction; railway
wagons, food canning, house-hold durables, motor cars, electricity
generation, tools, etc.

Other firms are highly specialized. \'They concentrate on only
one production stage. For example, the Nasr Co. for Tubes is
specialized in the manufacture of different kinds of tubes. It
gets its raw materials from the Iron and Steel Co. The Nasr
Co. for Forgings gets its raw materials from the Iron and Steel
Co., and processes them into parts of car bodies, railway wagons,
tools, ete.

So we may classify the iron and steel firms working in
Egypt into three groups as far as vertical integration is con-
cerned. The first group is specialized mainly in ‘one produc-
tion process, namely, the manufacture of tubes, forges, or iron
castings. The second group® combines plants which are mainly
engaged in two successive processes, pamely, the manufacture of

(1) This group includes : The Delta Steel Mills, The National Co. for Metal
Industries Co. and the Copper Works,
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*

steel from serap and then rolling it into finished steel products
such as reinforced concrete bars. The third group includes the
Egyptian Iron and Steel Co. (which will be integrated into the
new iron and steel comiplex).

This company and also the complex are highly vertically
integrated especially backwardly. Their activities include the
first six production processes in the table above, except the
manufacture of coke, -

However, the gradual creation of the iron and steel industry,
as mentioned above, is natural and suitable for a developing
country, like Egypt. It is costly and uneconomic to start the
iron and steel industry by creating at once a fully integrated
plant, for the following reasong :

First, the capital requirements for mine, blast furnaces,
steel converters, and rolling mills, are substantial and beyond
the means of many developing countries. Secondly, the scarcity
of skilled labour during the early history of the industry. So
it is unwise to distribute the small number of available skilled
labour thinly on the various stages of production. Thirdly, the
market for the various steel products is small at the beginning,
It gets bigger under the pace of industrialization.

9 — LOOATION .

All stee] factories — sxcept the plant of the Copper Co. —
are located in the neighbourhaod of Cairo. Moreover, the large
complex is being built in Helwan, a suburb 24 Km. south of
Cairo, where the plants of the Egyptian Iron and Steel Co. are
located. So we may say that the iron and stee] industry and
its extensions are highly concentrated in the Greater Cairo area.
It is only the Copper Co. which is located in the port of Alexandria,
The merits of these two locations will be examined, )

A location near Cairo has the following advantages :

1— Most of the industries using iron and steel produets
are heavily concentrated in the Cairo area, So the final
steel products, which are mostly coming from the
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Egyptian Iron and Steel Co., are consumed by processors
o few kilometres away.

9 __ A location near Cairo is favoured for its proximity to
the Iabour market, where the neuclus of skilled labour
and professional cadres is found.

3 — Raw materials : The basic raw materials are coal, iron
ore and scrap. The first is imported via the port of
Alexandria. Coal, until now, is carried by railways from
Alexandria 200 Km. to the north to the coke company
in Helwan.

By 1975, coal coming from Alexandria will be carried by
the Nile. This will certainly help in reducing the cost of trans-
port of coal and the cost of coke in the last analysis. Moreover,
the use of water transport will reduce the pressure on the con-
gested railways, and make use of a cheap means of transport
so far neglected.

Iron ore has been drawn from the Aswan mine, 800 Km,
gouth of Cairo. By the end of 1973, the existing blast furnaces
together with the new ones, depend on iron ore from the
Baharya mine, 300 Km. south-west of Cairo. The new mine -
has the following advantages :

a) higher iron content ;
b) lower proportion of harmful impurities; and

¢} nearness to the iron and steel factories.

Most of the scrap in Egypt is concentrated in the Cairo
area. Yet its supply is not sufficient for the needs of the big
users of scrap such as the Delta Co. and the National Co. for
Metal Products. These companies depend on scrap for their
electric furnaces. They complain from the shortage of local
scrap, and have to supplement their requirements through imports.
The Egyptian Iron and Steel Co: depends on scrap collected from
the rolling mills. It sells the surplus to other users.

* From the above, we come to the conclusion that the location
of the plants of the Egyptian Iron and Steel Company in Helwan,
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near Cairo, is favourable in many respects. This ig contrary to
the criticism which was raised during the fifties, when Helwan -
was chosen as a place for the new plants. The critics wanted the
plants to be located in Aswan besides the ore mine.,

This location is unfavourable for the following factors ;

— 1— Aswan is 1000 Km. away from the port of Al,exa:ndria
where coal and other materials are imported.

'2— The market for steel ig mostly in the Delta, where the
industries — old and new — are concentrated especially
in Cairo and around it. Moreover, it is cheaper {o trans-
port iron ore from Aswan to Cairo than to transport
final steel products. :

3 —The bulk of the skilled labour and professional per-

' sons.is concentrated in the Delta. It ig costly and
troublesome to drag a large number of people to work
in the Aswan area.®

It is economically and socially desirable to move industry
to labour and not the vice versa.

4 — The iron and steel industry depends for its power on
oil, gas, electricity and coal. All these gources of.
energy, except electricity, can be easily obtained from
a lecation near Cdiro, Hydro-electricity from the
Aswan High Dam is transmitted to Cairo and Alexan-
dria. So the fron" and steel plants located in Cairo
or Alexandria can get their requirements of electrie
power -transmitted from Aswan, Moreover, the com-
Plex will also depend on natural gas discovered in the
north of the Delta. :

5 —1If a location in Aswan had been chosen — just because
the ore was there — it would have been impossible to use
the better Baharya ores (300 Km. south-west of Cairo).

(1) The large fertllizer plant (KIMA) In Aswan i3 facing simllar problems,
The workers get higher wages and other benefits including cheap
accomodation ond free travel to Calro. But they complaln of bein
far away from their homes in the north of the couniry. -
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The plant would have continued to use the poor ores
of Aswan.

Now we must conclude by a few words about the location
of steel plants in Alexandria. This location is favourable for
the same reasons as the location in Cairo. Besides, the ease
with which exports of steel products can be made in the future,

Conclusions

The creation of the iron and the steel industry in Egypt
is justified on several grounds. These include : employment,
utilization of local raw materials, saving in foreign exchange,
stimulation of other related industries, and finally the appearance
of a host of external economies,

Production is highly concentrated in the hands of a few
fairly large firms. The production units, at the different stages
of production, are mostly small, with the resultant loss of the
‘economies of large scale production. However, the new exten-
‘sions, especially the iron and steel complex, will include larger
production units in all stages of production, Moreover, the new
extensions adopt new production techniques, which are likely
to give higher yields and to help in reducing production costs.

Production costs are high, but are likely to fall as a result
of the use of better iron ore, more modern techniques, and the
production on larger scales. However, the mentioned decline
in cost is not likely to take place, if production capacities are
not fully utilized.

At present, pig iron and crude steel processes are fully
utilized, while the rolling mills are operating with large marging
of unused capacities. This is mostly due to shortage of steel.
However, this problem is likely to be solved when the iron and
steel complex is completed in the near future.

_Although, the production capacity of pig iron and steel
(erude and finished) is now being largely increased, there is no
indication of any expected big margin of surplus capacity. Thig
is due to the rapid increase in steel consumption. Moreover,
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capacity should be designed to meet any growth in demand in
the near future. Therefore, any excess capacity which is going
to appear when the complex is completed, is likely to disappear
a few years later. A new extension in production capacity will
be necessary. ’

b

All iron and steel plants are concentrated near Cairo, except
one in Alexandria. Their location is favourable. Nevertheless,
Alexandria should be given a bigger share of any new steel
plants to be erected in the future. Alexandria is favoured for
the ease and economy in transport costs of steel exports, and
imports of raw materials for the industry.

Statistical Appendix
Table 1

- Percent'age Distribution of Rolled Steel
Consumption in Developing Countries (1962-1964)

Railways Heavy Plates  Sheets Tubes Tin Wire

Country material & light and  plate rods
A " sections ) fittings
Egypt 12 40 3 9 18 7 -
India 10 T 38 14 19 n.a, 4 -
Iran - 46 3 17 26 2 -
Colombia 2 28 4 16 7 6 7
Iraq 3 69 3 9 10 3 -
Brazil 3 30 8 3] 3 1 9
Venezuela - 29 3 10 21 11 5

Source : The Eurcopean Steel Market, ECE, Geneva, and Statistics of
World Trade in Steel, ECE, Geneva (various years). .
Quoted by E.C.E. “Iron snd Steel Industrles”, . Industrialization
and Productivity, Bulletin No. 13, p. 81, table 13,
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Table 2

Egypt-Apparent Consumption of Steel
(Expressed in terms of crude steel)
(Thousand metric tons)

\

Year Total Per capita Kg.
1950-52 (average) 260 12.6
1953-55 ” 275 12.2
1956-58 ” 231 9.7
1958 243 10.0
1959 217 8.6
1960 @ 326 a0
1958-60 (average) 262 16.2
1961 373 14
1962 474 13
1963 439 16
1964 693 24
1965 791 27
1961-65 (average) 554 19
1966 825 27
1967 758 25
1968 665 21
1969 702 22
1970 921 28
1966-70 24.6

(average) 714

Source : U.N., Statistical Yearbook (varlous lssues).
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E!?abla 3

Certain Iron & Steel Companies Working in
Egypt in\ 1970

v

\
Blast Furnaces Steel  converters
Companyand  First year Capacity Capacity
T, plant of production No. ton/day No. Type (ton)
1. The Iron and v
Steel Co.- 1958 1 400 2 Electric 12
. 1960 1 400
1958 ; 4  Thomas 17
1966 .
2. The National 1949 1 Simens- 25
Martin
Metal 1965 1 Simens- 35
. Industries.Co. Martin
3. The Delta 1947 2 Electric T3
Steel Mills 1953 1 ” 12
1956 1 » -18
" 1970 1 ” T 25
1. The Egyptian 1953 2 Simens - Martin25
Copper Works 1970 ' I  Simens-
Martin 50
1970 1  Electric’ 25
1970 1 Electric \5

Source : IDGAS, A Study on the Iron & Steel Industry in the Arab States,
Calro, 1870, chapter 2, pp. 7-8.

— 39 —




248 I’EGYPTE CONTEMPORAINE

Table 4

Production : Pig Iron, Crude Steel and
The main Steel Products (thousand metric tons)

The main steel-products

Pig  Crude Wire plates(2) Railway Plain
steel (1) rods materials(3) wire
Year iron  ingots

1958 34 28 n.a. n.a. n.a. n.a.
1959 117 112 130 16 28 6
1960 143 136 160 25 32 7
1961 174 156 176 3 25 7
1962 176 188 189 33 41 8
1963 205 194 197 29 - 43 8
1964 192 177 187 35 66 6
1965 200 179 162 29 94 12
1966 215 195 176 37 110 13
1967 220 200 176 60 132 12
1968 220 190 203 42 155 10
1969 300 190 213 45 148 11

1970 300 2_2? n.a. 41 n.a. 13

Eonrces : U.N. Statlstical TYearbook (several editions) and U.N., The
Growth of World Industry, Vol. II, (several editions). :

(1) Crude steel includes crude steel for casting,
{2) Medium 3 to 4.75 mm and heavy plates over 4.75 mm.
(3) Including light and heavy sections.
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Table 5

Production Cost of Finished Steel for Different
Scales of Production, Latin America
(1948 U.S. Dollars)

Capacity of plant (thousand metric tons a year)
Componentsof 50 250 500 1,000
cost per ton

Dollars % Dollers % Dollars % Dollars %

Raw materialg 33.84 16 31.26 19 31.26 23 25.68 20
Labour 3200 15 15.20 10 8.57 5 6.60 8
Capital charges  122.93 59 101.20 64 87.10 65 85.05 67
Maintenance and

Miscellaneous 20,59 10 {1.11 7 10.57 7 o83 5

Total cost 209.36 100 158.77 100 137.50 100 127.16 100
Totalinvestment 492 405 348 T340
Per ton

Source : U.N,, Fconomic Commission for Asia and far East, Formulating
Industrial Development,

Programmes, p. 44. Quoted hy U.N., Productivity and Industria-
lization, Bulletin No. 8, 16864, p. 61.

b Table 6

The Rate of Unused Capacity in the Iron and
. Steel Industry in Egypt (1970)
(thousand metric tons 3 year)

Production Department Capacity  Production Unused capacity
3

2
Blooms 320 190 40
Slabs 50 15 70
Heavy sections , 112 60 47
Light sections 80 52 35
Plates and sheets 57 . 52 8
Strips 300 100 67
. Tin-plate 45 30 34

Sources : 1) Industrial Development Centre for Arab States (IDCAS),
A Btudy of the Iron and Steel Industry in the Arab Btates,

Celro, 1970, chapter 2, p. 2¢ (In Arabic),
2) Figures supplied by the Egyptlan Iron and Steel Company.

— 41




260 . L'EGYPTE CONTEMFPORAINE

References

‘1 — G.C. Allen; British Industries and Their Qrganization, London Long-
mans, 1959. -

5 __~K.J. Blois, “Vertical Quasl-Integration”. The Journsl of Industirlsl
Feconomies, Volume XX, No. 3, July 1972,

3. D, Burn (edit.) “Steel” in the Structure of British Industry, Vol 1,
Londen, Cambridge Unlversity Press, 1858,

4 — Central Apency for Public Mohilization and Statistics, Consus of
Industrial Prodoction, fourth quarter 1970-1971, Calro, 1972 (In
Arabic).

5 -——THconomic Commission for Europe, wIvon and Steel Industrles”
Industrinlization and productivity, Bulletin No. 18, 1869.

6.—-M. Er Selcuk, “Case Studles of the Causes of Excess Capaclty In
Industry,” Industrialization and Productivity, Bulletin, No, 15, 1970.

7 — A.0, Hirschman, The Strategy of Feonomie Development, New Haven,
Yele University Press, 1966,

8 —The Industrial Centre for the Arab States (IDCAS), The Iron and
&teel Indostry In the Arab States, Cairo, 1970. (In Arabic).

9 — Ministry of Industry, The Public Organization for Metal Industries.
Ycorbook, 1969/1970, Calro, (In Arable).

10 — M. Merhav, 'YExcess Capacity-Measurement. Causes and uses: Aa
case study of Indusiry In Israel” Industrialization and Productivity,
Bulletin No_ 15, 1870.

11— O.E.C.D., The Iron and Steel Industry (in 1970 and trends In 1871),
Parts, 1971. -

12 — Q.E.C.D., Problems and Prospects of the Coking Industry, Paris, 1972.

13— A, Phillips, “Measuring Industrial Capacity and Capacity Utillzation
in  Less-developed Countries” Industrializntion and Productivity,
Bulletin No, 15, 1970.

14 — UNIDO, Industrialization of Developing Countries, Iron and steel
Industry, U.N, New York, 1969.

15 — UNIDO, Report of the Second Interregional Iron and Steel Symposiom,
UN., New York, 1969, )

16 — UNIDO, ‘‘Industrial Excess Capacity and its Utilization for Export,”
Industriglization and Produectivity, Bulletin No. 15, 1970.

1T—T.N,, “Problems of Size of Plant In Industry in Under-developed
Countries,” Industriallzation and productivity, Bulletln No. 2, 1959.

18 — U.N. “Plant Size and Economies of Scale”, Industrialization and
Produoctivity, Bulletin No. 8, 1864. .

=192= U:N., "The World Market for Iron” Oré, New York, 1968. -~~~ °

20— U.N., Statistical Yearbook (several editlons),

21 —U.N. The Growth ¢f World Industry, vol. II, (several editions).

29 1, W. Welss, Economlcs nnd American Industry, New York, John
Wiley, -1861. . .

— 42 —. )




+

. A COMPREHENSIVE THREE-LEVEL
DEVELOPMENT PLANNING MODEL®*

A Practical Decentralization Planning Approach
For the Underdeveloped Countries

Dr. SABRI Z. AL-SAADI
(Ph.D. N.EP.)

ABSTRACT : .

The need for well-defined approaches to the problems is as
acute as the problems confronting the underdeveloped countries.
The various actors in the state of the underdeveloped countries:
the politicians, the economics, the administrators, and the
sociologists have attempted to see the problems concerned in
their own way. It is the aim of this paper to elaborate a decen-
tralization practical approach to national economie planning in
underdeveloped countries. An attempt is made here to establish
a self-consistent formal planning model by. utilizing mathematical
programming, input-output, and ecost-benefit analysis. Corres-
ponding to the national, sectorial, and project level the model

(*) The author would lke to express his gratitude to al! who contri-
buted directly or indirectly to this paper end In particular fo Dr. AR.G.
Heesterman of Birmingham University, and to Dr. M.S. Hassan of Baghdad
University. Dr. Heesterman critlcised the paper on theoretical grounds.
He agcertained his views on the need to use the dual variables (shadow
prices) derived from the multisectorlal model — where no social or political
censtraints or objectives are to be considered but only economic considera-
tlons — In project evaluaticn. He pointed out also that adding more con-
straints would enforce the medel to glve a satisfactory primal solution
on account of the dual sclution, Dr, Hassan emphasized on the difficulty
of applylng the model particularly for the Iragl ecomomy. -Both these
opinions have heen taken care of tn the' maln context of the paper, How-
ever, it has to be noted that the model has been partially tested by the
suthor uslng Iraqi ecomomy data. The prellminary results highlights the
extent to which the theoretical set up can be modified and the results
ohbtained rellable to be utilized in practice.




252 I'EGYPTE CONTEMPORAINE

proposes and integrated system consisting of a multisectorial
model, sectorial models, and a suitable criterion for project
evaluation. The interrelationships among the sectors and the
feedhack between the variables of the whole system are being
considered as well. In one version of the model the functional
equations consist of variables relating to different points of
time, and in this sense the model may be used to formulate a
multi-period plan.

The model daes not approach the problem of optimal plann-
ing from the private point of view, but inatead it tackles the
problem from the national point of view by ascertaining the
role of state in national economic planning. The state interven-
tion is created by the existence of economic, social, and political
conditions of the underdeveloped countries. The activities of
the private entrepreneur, however, may be affected to follow
the policy of the state by a system of incentives and disincentives.

In is not the aim of this paper to claim that the proposed
planning approach ‘is applicable in all underdeveloped countries.
This is due to the fact that there exists no universally accepted
concept of the “underdeveloped countries.” However, the model
in its general form is flexible enough to be modified for par-
ticular application if necessary.

I. INTRODUCTION :

Very broadly, to accelerate economic growth in the under-
developed countries® two ways are possible; Firstly, to increase
the productivity of the resources in use by reallocating them in
a more efficient manner; i.e. to minimize the waste of the
available resources. Secondly, to create new productive capacity
by utilizing the idle as well as new productive resources. The
first is a reform of the economic structure whereas the second
is a capital accumulation process. And while the former does

(1) “An underdeveloped country may be generally defined as a country
which due to lack of capital goods and to the low level of knowledge
and technical abllity of the bulk of its populaticn iz unable to provide
productive employment for all those who are otherwisc able and willing
to work., Except when such a country is endowed with exceptionally
valuable patural resources, such a state will also result in a low stan-
dard of living.” Al-Saadl, 8.2. [1], pp. 5-6.
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not necessarily require new capital, the latter needs additional
capital. It is to be emphasized that the efficient allocation of
regources is necessary but not sufficient o achieve the targets
of economic devélopment, since this process would stabilize at
a ceriain level of economic activities whereas economic develop-
ment implies a continuous process of growth over time, However,
both processes i.e. the creation of new productive capacity and
the efficient allocation of regources are essential in the process
of economic development,

L3

Economic development springs from demand for necessities
and ever-increasing human wants in relation to the scarcity of
the economic resources. Hence the efficient utilization of these
scarce resources is the essence of any social and economic devel-
opment policy. And thus the only rational investment decisions
would sustain the pace of development. In practice this fact
creates the need to establish certain criteria for investment
decisions at different levels of the economy and are to be applied
for both private and public enterprises within a consistent
framework of a comprehensive national plan.

In underdeveloped countries it is generally accepted that
structural economic and social changes are required as precondi-
tions for development. Such changes, however, cannot be carried
out by the “weak” private entrepreneurships through the “imper-
fect” market system. Hence the state has to play a leading
role in the course of economic development. In is of course
acceptable too that the public and private activities have to be
regarded as complementary and interrelated rather than mutually
exclusive. But it is the state and not the private entrepreneur
who should take the necessary measures and actions (in terms
of providing the reguired level of investment, contrelling the
process of capital formation, influencing the level of private con-
sumption) against the existing low level of per capita income,
per capita saving (investment level), market imperfections, and,
in general, the unbalanced structure of the economy. State in-
tervention and actions should not be limited only to forecast
the pattern of future development and its prospects but also,
to promote the economy and stimulating all economic activities
in such a way as to increase the national and individual benefits
and to reduce the economic and social costs of development.
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II. DIFFERENT APPROACHES TO NATIONAL ECONOMIC
PLANNING :

To clarify the theoretical basis of the proposed model pre-
sented in this paper, it may be useful to recall the economic
reasoning, social and political conditions of different approaches
to national economic planning. This would implicitly give the
necessary justification of our model.

Theoretically, two main approaches for economic planning
can be distinguished, Each approach reflects a different point
of view; i.e. that of the individual consumers, the government as
a consumer or as an investor, and of the businessmen. From
the private entrepreneur's point of view, economic efficiency and
in turn economic planning(® is to be cohsidered within the
framework of the ideal perfect compétition of the market system
where the private entrepreneur plays his role freely in response
to the consumer’s behaviour. In such a system prices reflect not
only the importance of the products (goods ‘& services) to the
consumers and to the producers, but also when in free-market
equilibrium they would maximize both the consumer's utility as
well as the producer's profit and as a result a certain pattern
of efficient allocation of resource as well as income distribution
ig settled. Prices would be equal to the marginal utility of the
consumer as well as the marginal productivity (cost) of the
corresponding factors of production. The growth of the economy
will continue asg long as the trend of investment always goes
up because more profit lead to a higher level of investment,
which will channel the available economic resources into the

(2) In this context the concept of veconomic efficiency” is defined as
to deal with the following problems :

1) The problems of the efficlent allocation of resources; this Implies

i the problems of establishing criteria for investment.

11 The problem of ecchomlc growth; this introduced a time dimen-
sion into the problem of resources allocation,

1) Problems assoclated with the distribution of national output; this
means the alleviation of Income distribution problem.

Economic planning means & performance of mutually consistent
actions aimed at achleving efficlent solutlons to the problems of
growth, allocation of resources, and the distribution of output (income)
under the prevalllng state of technology and all other economlc, soclal,
and political condltions. .
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production of new capital goods, thus, acting as a motivator for
growth. :

In contrast to the laissez-faire mechanism, the command
“socialist” economy tackles the problem of optimal planning from
,the extreme opposite direction; i.e. from the national point of

view. The justification of this approach is that the concept of -

economic efficiency has its social, political as well as economic
dimensions, and it is not conceivable unless the prevailing non-
economic factors are to be taken into account. In practice, this
takes the form of abolition of the private ownership of the
means of production and the freedom of consumer choice.
Economic planning by this approach could be carried out by
the state — which is supposed to reflect the national point of
view — to draw up a uniform national plan by which certain
economie, social and political targets (state preference) are to
be achieved. The economic reasoning given to support this ap-
proach may be stated as follows : Although there is no freedom
of choice in consumption and labour occupation, the efficient
allocation of resources — for given growth targets — can be
directed by the state instead of the consumers preferences through
a method of “trial and error.” The prices calculated by the
Central Planning Organization (CPO) will perform the task of
the prices in the market system(®, -

In underdeveloped countries, the price mechanism of the
market economy is not efficient to lead the economy towards
the frontier of economic efficiency. This is-due to many
reasons associated with the existence of certain economic,
social and political conditions. Nor is it practically possible
t0 suggest that the mechanism of the “ezleculated” prices of

-~ the command socialist economic systems is suitable for the un-
derdeveloped countries, since the positive way of judgment is
to consider the facts (conditions) of the underdeveloped coun-

- tries as they are and not as they should be.”

.,

IIL. Centralization and Decentralization Planning Procedures :

The proposed model owes its origin to Tinbergen’s approach
of planning by stages, but it cannot be directly related to the

(3) Lange, 0. [13].
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widely known planning procedures. It has some features which
can be explained in view of the practical difficulties rather than
good economic reasoning. The shortcoming of the proposed
procedure, however, can not be assessed only in comparison
with other decentralization planning procedures, but it should
slso be considered within the previiling economie, social, and
political conditions of the underdeveloped countries.

A multitude of planning procedures have been recently deve-
loped to deal with both the market and the socialist economies.
For the market economies two main decentralization approaches
have been suggested. The first follows the classical Schumpeter’s
growth model® where profit-maximization is assumed to induce
the private entrepreneur to play his “decisive” role in the pro-
cess of development. A mathematically developed version of
the model® suggests that an optimization programming model
is to be applied by the private entrepreneur who is assumed to
have a complete knowledge about the changes in market prices,
shadow prices, the state of technology, consumer’s preferences,
and the required supply of 'factors of production. By this model
the leading private firms in the industry would maximize their
profit and at the same time allocate their resources efficiently
among their activities.  This would force the inefficient firms
— those with low levels of profit — either to modify their pro-
duction plans or to get out of business. The micro (firm) model
is then developed, at industry and macro level, to an aggregate
dynamic programming model by which the growth of the eco-
nomy and the optimal allocation of the national resources can
ke achieved. On the national level, the aggregated (macro) model
can be used to forecast the effects of alternative fiscal policies
implemented by the government(®,

The second approach assumes that the decentralized planning
procedure ig to start from the national (macro) level down to the
entrepreneur (micro) level. Econcmists have theoretically sug-
gested that rational investment decisions on the micro-level are
those satisfying the zero-profit optimality condition®, It is

(4) Schumpeter, J.A. [14].

(5) Clgno, A, [5].

(6) Cigno, A: [5].

(7) Dorfman, R. Samuelson, P.A., and Solow, R.M. [7).

— 48 —




8. AL-SAADI — A Comprehensive Three-Level Development 257

implicitly assumed that set(s) of shadow prices are to be derived-
from a national planning model in order to be used afterwards
by the private entrepreneur for project evaluation and invest-
ment decisions. The national Planning model may be formula-
ted as a mathematical pProgramming problem deseribing the in- .
terrelationships of the planned economy so as to maximize (or
minjmize) a social welfare function subject to a number of eco-
nomie, political, and technical constraints. The values of the
dual variables are, therefore, to be used as efficiency prices for
taking investment decisions on the miero level. This notion is
being elaborated by A.R.G. Heesterman® o deal with the pro-
blem of optimal allocation of the national resources in such a
way as to reflect both the central (national) point of view as
well as the role of prices and cost in a free exchange economy,
By using the efficiency (shadow) prices derived from the (na-
tional) model, a policy of channelling investment in certain direc-
tions leading to the state of economic efficiency may be drawn up.

In the socialist economies, two conventional approaches to
the decentralized planning procedures have been established. The
first assumes that the CPO is to prepare set(s) of prices and
objectives that are to be sent to the responsible bodies at the
lower levels of the economic hierarchy in the form of parameters
to guide them in constructing their production plans and evaluat-
ing their costs. These bodies responsible for the sectorial pro-
grammes and enterprise plans have to report back to the CPO
stating their optimal production (target) plans and their requi-
Tements of resources on the basiy of the CPO prices. According
to the new information the CPO may introduce new sets of
prices and objectives which are to be sent to the responsible
economic organizations in order to modify their targets and re-
quirements if necessary. This iterative procedure is to be con-
tinued unti] a satisfactory solution ig reached(®,

The second decentralization approach may be outiined as
follows : The CPO chooses an initial allocation of the disposable
. Tesources — possible from traditional solufiong — and sends
it to the sectorial and enterprise levels. The CPO’s proposals are

(8) Heesterman, AR.G. [9].

{9) Technically the decomposition methods of a mathematieal programming
problem fit this procedure, See Dantzig, G. & Wolf, P. [6] and
Kronsjo, T.O.M, [12]. .
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to be considered by these bodies in order to draw up their optimal
production (targets) plans and, at the same time, they have to
estimate the shadow prices of their resources (may be the dual
values of their optimization models) and send them to the CPO.
On the basis of these shadow prices, the CPO will improve its
initial solution, and new allocation of resources and targets may
be arrived at. The new solution is to be sent again to the depart-
ments concerned and accordingly they have to change their plans
. and new sets of shadow prices may be derived. This procedure
is to continue until a satisfactory solution for both the CPO and
all enterprises is reached®®,

IV. A Comprehensive Three-Level Development Planning
Model :

Corresponding to the national, sectorial and micro level the
proposed planning model consists of a multisectorial optimiza-
tion model, sectorial 0-1 integer programming model, and an
investment criterion for project evaluation. On the national
level the model aims to maximize the growth of the economy;
to reallocate the available scarce resources — capital and foreign
exchange; to determine the production: and consumption levels,
and to ensure a minimum level of employment. It also permits
the possible substitution of competitive imports by domestic
output. ‘The multi-sectorial model is assumed to be constructed
by the Central Planning Qrganization to reflect the aims and
the economic, social and political constraints restrieting the
economic development of the country concerned. The structural
constraints cover the main macro-relations; ie. the balanced
relations of supply and demand, foreign trade activities, produe-
tion functions, and resource utilization. At the gectorial level
a 0-1 integer programming model is designed to select the pro-
jects of the national plan.. Different Economic Departments (ED)
are assumed to be responsible for constructing and solving the
sectorial models. However, these decisions are not separated
from the allocation pattern of resources and activities on the
sectorial level although project’s evaluation is to be carried out
outside the sectorial model according to a certain investment
criterion.

(10) Kornle, J. & Liptak, T.G. [11].
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The planning process of the underdeveloped economy takes
a form of iterative procedure. In the first stage the values of
the endogenous economic variables on the macro and sectorial
level are to be derived by solving the multi-sectorial model and
accordingly the projects of the plan (to be ‘evaluated separately)
are to be chosen on the sectorial leve] by implementing the
sectorial integer programming model. In the second stage, the
effects of the first selection of the plan's projects should be
assessed on the macro as well as the sectorial level. The multi-
sectorial model should be solved again and new “sectorial” values
of the variables may be obtained. Accordingly, the sectorial mo-
del is to be modified and solved again, and if a new solution is
derived then the multi-sectorial model has to be modified again.
The process has to be repeated until no new solution from the
sectorial model is obtained. The convergency of iterationg has
not been mathematically proven. _Such a proof remains open;
however, from a practical point of view this proof is not neces-
sary since the number of the proposed projects of the plan is
finite. Thus one may consider the convergence state of itera-
tions as the state where no new solution is derived by the secto-
rial integer programming model.

-

V. 1. Gerneral Ect-momie and Technical Assumptions :

The model is based on a number of economic and technical
assumptions. The economic assumptions are made in‘accor-
dance with the general economic structure of the underdeveloped
countries. The technical assumptions are related to the input-
output analysis and linear prograinming technique. To make the
model as practical as possible rather than purely theoretical, the
limitation of the available dats would also be considered. Some
of these basic assumptions are ag follows :

Firstly, capital (investment) is g capacity ereating as well
as income generating factor and it is the most scarce resource
in underdeveloped countries. Likewise, foreign exchange is a
scarce faetor ag well ag being a growth limiting factor. There-
fore, one of the main aims of the model is to allocate, efficiently,

the.available capital and foreign exchange among different sec-
tors and projects. )
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Secondly, the rate of growth of the labour force is assumed
sufficient to maintain the rate of growth of output, and as long
as there exists widespread unemployment of different- types, i.e.
labour supply in excess of what can be employed by the available
stock of capital, labour should not be considered ag a limiting
constraint on development. It is also assumed that a certain
level of employment is necessary to be secured despite the labour
cost. This assumption would serve both in :

{(a) Avoiding the most likely social and political disturbances
during the plan period.

(b) Increasing demand which has a positive effect on the
expansion of the economy, provided that consumption
should be within certain limits determined by the plan.

Thirdly, the model maintains general equilibrium between
supply and demand through the balance relations among diffe-
rent sectors of the economy, the policy and behaviour relations
(i.e. balance of payments, consumption and investment levels).
It is thus assumed that prices during the pland period remain
unchanged arnd all goods are estimated at the prices of the base
year.

Fourthly, a simple type of production function (capital-out-
put ratios) is to be usedV, and a suitable treatment to improve
its estimation is suggested. The production technology of the
plan’s projects and its effects on the inter-industry system are
being considered, ie. the new technology of the new projects
which is supposed to be implemented during the plan’s period
is to be taken into account.

Fifthly, the model covers a period of about five years be-
cause in underdeveloped countries political considerations ne-
cessitate that the projects should bear fruit within a relatively
short period of time02.

(11) In this respect, in fact, we do accept the stability of the capltal-output
ratios at least for the medium term.

{12) ¢This limitation 1g not serious in the typical underdeveloped economy,
in which capital goods (except for construction) are normally im-
ported, and hence the possibility of achieving given levels of pro-
duction 1s practically independent of the sequence of investment”.
Chenery, H.B, & Xretschmer, K. [4] p. 368.
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Sixthly, regarding the investment projects of the plan, it
is assumed that they will add new ecapacity in the same period.
However, in practice the gestation period of many investment:
projects may be longer than the plan’s period. In this case the
new capacity should be considered in the present period as well
as the next period. But initially we might assume that the
economy is working at full capacity — the main reason for this
assumption is most likely to be the.lack of data — but if
there are enough data we can consider additional capacity due
to the implementation of the projects in the previous period.

Seventhly, in introducing a distinction between competitive
and complementary imports the model allows the possible sub-
stitution of competitive imports by domestic products,

Eighthly, the income distribution problem is to be dealt with
through maintaining a certain level of employment and consump-
tion limits.

V. 2, Definitions and Notations : N
(4¢.2.1.) Endogenous Variables :
cP is a scalar, C» is a vector of private consumption of
i each sector i at the target year;
I Is a sealar, I is a vector of investment (by destina- .
i tion) of each sector i at the target year;
- M, is a scalar, M is a vector of competitive imports
! of each sector i at the target year;
ﬁi is a scalar, M is a vector of complementary im-
ports of sector i at the target year;
X; Is a scalar, X is a vector of total output of each
sector i at the target year; - ’
-] X
L is a scalar, I is a vector of investment (by origin)
of each sector i at the target year;
Pro;._i Projéct j in the ith gector :, )
I is the output of ecapital goods of ith sector held

by jtt sector ;

Y is the national income,
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(4.2,2.) Exogenous Variables :

C? is a sealar, C# is a vector of government consump-
tion of sector i at the target year;

E. is a scalar, B is a vector of exports level of each

' gector i at the target year;
Px. is a scalar, Px is & vector of output of each sector
J j at the base year of the plan;

B is the desired leve! of net balance of payments;

L is the minimum level of employment required by
all sectors at the target year;

PCa is the existing production capacity (capital stock)
at the initial year of the plan;

fc total financial resources (private and government
saving plus foreign loans and grants) available
for investment (purchasing capital goods) during
the plan’s period;

1 is a scalar, T is a vector of the minimum level of

! investment of each sector i to be maintained during
the plan’s period;

)_(i is a scalar, ¥ is a vector of the minimum level of
output of each sector i to be maintained at the -
target year, 3 . -

FL total foreign loans.

(4.23.) Parameters and Technical Coefficlents :

a,, technical coefficients express the amounts of out-

. put of the ith industry (sector) which are required
as inputs for one unit of output of the j b industry
(sector) ;

C. ig a sealar, C is a vector of the incremental capi-

! tal-output ratio of each sector i of the ecomomys;

f refers to the total plan’s period, eg. five years;
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85 technical coefficients reflecting the proportionate
distribution of the output of capital goods of it:
sector which is held by jth sector ;

H is & matrix of sector-wise incremental capital-output
ratics;

-am . is value (amount) of complementary imports cur-

't rently used in producing one unit of output in sec-
tor i;

am. . is value (amount of complementary imports cur-

rently used for private consumption of commodities
produced in sector i;

is value (amount) of complementary imports cur-
rently used for government consumption of com-
modities produced in sector, i;

is the propensity to save of the private sector;
is the propensity to save of the government sector;

is the elasticity of demand for output of sector i at
certain reference points (per capita consumption of
the output of sector i and per capita aggregate
consumption).

V. 3. The Formulation of the Multi_-Sectqrial Model
Quasi-Static Version)

The mathematical formulation of the proposed multi-secto-
rial model may be written as follows :

n . n n n
(1) E'cf+zl—zM.='zﬁi=Max.

l '
i=I i=1 =l i=1

2 —27 4 _c
(2) -xi,t+Mi,t _?aijx f—la.huxi,t Ci_t
j J
g 2 f-+1 .
C.t+Ei,t_f-—1‘.T'hij Px‘—-f__l.l;‘0

: . " J B
: : ’ G i=12 .. n) _
(t = the target year)
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[ ]
n 1n . n
(3) T gM - IgM — e E = B
i= j=1 j=
n n n I
(4) £ M,—Eam,; X, —Xamp, Cf—- zamg, C =o
i=l i=1 i=l1 i=1
n
®) z w X =z L
i=1
n
6 x CX < fc + Peca
i=l1
1 n I
(M z Cc X — L = ¥ CPx
| i 1 i
i=l i=1 i=1
P P
8 cC z 0.90 (B, ? ¢ + a;) -~
i=12..mn
P P
9 c < 1.10 (B }l: C -+ a)
i=12..n)
(10) 1, z T
(i=12..n)
(not necessarily all i's)
1 x Sz X,

G=12.:mn
(not necessarily all i's)

Initially it is assumed that the objective function of the
multi-gectorial model is to maximize national income at the tar-
get year of the plan as it is the ultimate aim of economic de-
velopment, i.e. to maximize Y where,
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Y=ch+zcig+zl£ +IE—x—M —xM,
i i i 1 i i

i=12..... n = total number of the sectors of the
economy) But Cig and Ei are assumed to be exogenously

determined ; therefore the objective funetion becomes as stated
in relation (1). The coefficients of the variable of the objective
function are assumed to reflect both the government qualitative
policy regarding the desired distribution of the standard of liv-
ing (per capita consumption) between different social classes, -
the production structure consequent upon a given alloeation of
gross capital formation, and imports policy. In practice, the
coefficients of the preference function can be chosen so as to
reflect the politician’s point of views), Initially, it is assumed
that there is no particular qualitative policy regarding these
variables. "So all the coefficients are assumed to be one. Other
economic targets like the necessity of maintaining certain levels
of private consumption and investment. are to be dealt with by
formulating suitable set(s) of constraints.

System (2) reflects the balance relations .of the economy,
Here, input-output analysis is used to ensure-that output is
uniquely determined as a linear combination of multi-sectorial
demands given certain technological coefficients and final de-
mand. This implies that the output of the whole economy must,
in equilibrium, be equal to the sum of inter-industry (interme-
diate) demand for inputs plus the sum of “final demands” for
output. In contrast to the open “version” of Leontief model
where all final demand categories are exogenously determined
outside the model, the closed Leontief model — which we follow
considers private consumption, investment, competitive imports
as endogenous variables, whereas the other final demand cate-
gories, i.e. government consumption, exports and net inerease

—_—
(13) Professor Ranger Frisch [8] belleves that a compromise preference

function (of dlfferen_t. targets) as well as a compromise weight of the
coefficlents of this function 1= possible to achleve, .
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of inventory (if available) ¥ are exogenously estimated and
hence the output required from domestie production gectors plus
the level of competitive imports to meet those types of demands
are determined endogenously by the model. Mathematically

n
r - . P
)(idrleri-—]_'ila.lj X, —C =1 =C +E @- a)

The transformation process of investment by destination 1
into investment by origin I* is conceivable by multiplying the
sector-wise capital-output ratios by the corresponding level of
output. Explicitly :

here, e % e 2-
where IJ CJXJ_ (2-b)

}_('j is a scalar, X is a vector of net increase of output of j
sector, But I; consists of various types of capital goods and
if this structure is given then the proportionality of I; among

these capital goods can be assumed.

ie. I; = 8y 1 e (2 — C)
clearly % g8 = |
J
By (2 — b) and (2 — C) we get
Iij = uij Cc X
or
. = h,. = (2 — e)
ij i
where,
hij = Bu' Cj

In a matrix notation, relation (2-e) can he rewritten as

‘1*=HX

(14) Net change in stock during the plan’s period may be assumed to be
nil algebrically. At the same time inventory value 1s generally of
.po significance in the underdeveloped ccuntries. Thus we omitted
inventory from the final demand categorles.

— 58 — N




8. AL-SAADI — A Comprehensive Three-Lovel Development 267

Relation (2-e) may, therefore, be rewritten as follows :

. — P .
Xi-{-Mi—-Eainj—Ehinj Ci +Ci +Ei 2-p)
i - i

. i=1=..n)

For a certain period of time (say five years) relation 2g)
is of a static nature. It implies that investment has to be spent
in ‘the target year of the plan®®, This is not a very realistic
assumption. In this respect a “guasi-static” approach which is
being suggested by A.R.G. Heestermand® is more realistic. It

- considers the dynamic nature of investment over time by assum-’
ing a linear time path for investment over time. Mathematically:
f—1 .
tEo IL* = 15 (£3D) I + 15 () I (2-h)
By (2-h), (2-e) and (2-a), we derive the ‘quasi-static”
balance relation as stated in system (2).

System (3) reflects the foreign trade balance. In most
underdeveloped countries, the balance of payments imposes a
constraint on investment programmes for development. If the
imports level decreases, the gross national product will accord-
ingly decrease unless investment is directed to import substitu-
tions and to increase exports level. In order to avoid bottlenecks
in the economy during the period of the plan and to explore the
scope of substituting competitive imports by domestic products,
imports are assumed to be of two types; competitive and com-
plementary imports. Competitive imports are assumed to be
homogenous with products of the corresponding domestic sectora
and thus they could conceivably be replaced by increasing the
level of domestic output. Complementary imports are those
required during the period of the plan, where it is not possible
to produce them locally. Thus complementary imports used for
government consumption are assumed to be exogenous.

1

(15) In relation (2-g) the capacity creating effect of investment iz taken
ioto account, and if we are Interested only in-the change of the

variables over two polnts of time say t, t + 1 then this relatinn can
be considered as a dynamic one.

(16) Heesterman, A.R.G. [8], pp. 91-92.
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Exports are assumed to be determined exogenously on the
basig of the following :

(i) the trend of exports in previous years;

(ii) the demands of the foreign markets and the possible .
change of prices at the foreign markets during the
period of the plan;

(ifi) the official foreign trade agreements with other govern-
ments.

For the desired level of net balance of payments (B) three
cases are possible :

(i) If B > o, then B is the maximum deficit allowed;

(ii) If B < o, then B is the minimum surplus which must
be achieved;

(iii) If B = o, then we have an equilibrium state i.e. total
exports plus net income from abroad and foreign loans
are equal to total imports plus net income to abroad.

System (4) is the definition constraint of the non-competi-
tive imports.

System (5) expresses the employment “gocial target” con-
straint. One of the main aims of the economic plans in under-
developed countries is to ensure a certain level of employment.
This constraint (objective) may be in some sectors a binding
one because of the necessity of avoiding any social or political
disturbances resulting from the existence of widespread unemploy-
ment (real or disguised). The formulation of this constraint
does not mean that the model considers labour as having no
social cost, which may be true in some cases, but the approach
of the model to the employment problem is to appreciate the
social and political conditions for the success of the plant’s
implementation rather than for a purely theoretical considera-
tion.

Equation (6) deals with the capital requirements. Total
capital available to finance investment projects of the plan should
be exogenously estimated, and its allocation among different
sectors is based on sectorial capital-output ratios in addition to
the other constraints. Total financial resources (fc) are assumed
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to be determined by the propensity to save and by the economie
and political capacity of getting t‘oreigq loans. .

Equation (7) is the definition constraint of investment. It
is derived from its basic relation as follows :

Ii = Ci_ X; — PX) - . “
and )
n n n
ZCGX — = I; = Z C; PX;
i= i=l i=]
where, -

n .
£ C PX; = PCa

Systems (8 to 11) are behaviouristic constraints related to
the minimum level of private consumption, investment and output
variables during the plan’s period. The economic Justification
of these constraints is the fact that the present allocation of
production and resources in the underdeveloped countries is far
from being efficient. Thus it isg necessary to avoid the possib-
ility of having a situation whére the level of these variables at
the target year would be below their levels at the basic year.
This situation would create many economic, social, and political
problemsD. From the technical point of view, these con-
straints should not be introduced in order to force the behaviour
of the model in such a way that the level of certain variables
would follow a certain path of growth. The whole gystem should
not be overdetermined. In particular systems (8 & 9) are
related to private consumption. It is originally based on the
assumption that the level of private consumption from the out-
put of sector.i may be considered as a linear function of total
Private consumption via the elasticity of demand :

(17) This implies a eertaln qualltative policy where it 1s possible elther
to consume in the present anpd postpone investment later om, or to
consume and invest simultaneoyaly. The latter case {s belng follow-
éd and this entalls a certain level of saving,
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P
}-‘:Ci+ai
1

a; is a constant at the same reference points
corresponding to sector i
But this treatment may make the model very rigidi®, A
more flexible assumption is to assume that the consumption pat-
tern is able to vary within about 10% of the range of either side
of the Engel curves as we have stated in (8 & 9)uyn,

System (10) is introduced in order to ensure a certain level
of capital accumulation during the period of the plan, ie it is
necessary to determine the'lower bound of investment at the
target year which should be at least equal to the level of the
base year. This set of constraints is also required to tackle the
situation where certain amounts (values) of investments are
being already implemented as a part of the costs of projects dur-
ing the previous period.

System (11) states that the production lIevel of each sector
of the economy should be at least the same level a3 that of the
base year. The rate of output growth, however, is to be deter-
mined endogenously by the model.

(18) This relation is a linear approximatien cf the following non-linear
function :

P o X (&)

; N ai

P
z C P
. 1,0 C
at a reference (forecast) point (

i » _od
No No

where,
N is population

ai expenditure elasticlty for sector 1 (commodity i) estimated for
cross section and time serles of comsumer behaviour.

See Bruno, M. [2] and Simpson, D. [15].
(19) See Brunmo, M. [2] and Simpscn, D. [15].
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1

N
V. 4. THE FORMULATION OF THE SECTORIAL MODEL : -

For each sector of the economy (i.e. for i- where i=-1, 2.
n), the mathematical formulation of the 0-1 integer model may
be written as follows :

r

1) =z ‘(.SMP)ij Pro = Max.
J=1
r -
i=1
j=1 X
I
iy
J=1 ]
r r
(3) .E qj; Proy _ 2 E
j= ‘
r\
i=1 '
(7) Proij =oorl oo~
‘ T (i=12..n)
- (=12 ... 1)

The sectorial model is of 0-1 integer programming type and
it is assumed to be used by different economie departments (ED)
corresponding to different ‘sectors of the economy in order to-
select the plan projects from a proposed list. Before applying
the sectorial model, each department should evaluate all proposed
projects according to a certain investment criterion. In this con-
text social marginal productivity (SMP) is being suggested as a
yardstick for evaluating each of the proposed projects in each
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sector. SMP concept may be defined as the effect of inereasing
one unit of investment (capital) on several dimensions of the
economy as the national balance of payments and total output@®,
The values of SMP's are then to be used as the coefficients of
the variables of the objective function of the sectorial model
which is to be maximized. Each variable of the objective func-
tion represents a proposed project. (equation (1) ).

Different types of constraints are being considered. These
are related to the following economic relations : *

(i) Total output of the selected projects of each sector of
the economy should not exceed total output of the
corresponding sectors which ig endogenously determined
by the multi-sectorial model. Practically such a con-
straint is not necessary because of the existence of the
capital constraints®). This relation is expressed by
equation (2).

(ii) Total imports of the selected projects in each sector
of the economy should not exceed the permitted level
of imports of the corresponding sector {equation(3) ).

(iii) Total exports of the selected projects in each sector
of the economy should be at least equal to the total
level of exports of the corresponding sector. (equa-
tion (8) ).

(iv) Bquation (4) states that total employment of the
selected projects in each sector of the cconomy should
be at least equal to the corresponding level of employ-
ment which is endogenously determined by the multi-
sectorial model.

(v) Total investment (capital requirements) of all selected
projects should not he more than total investment allo-
eated to the corresponding sector by the multi-gectorial
model.

(20) This definition coincides with Chenery's definition (Chenery, H.B, 31
whereas in AE. Kohn [10] the SMP 1is defined as the marginal
unit of investment to matlonal product only. Professor J. Tinbergen
in his definiticn to the natiomal welfare implies the same meanihg
of our definitlon. 'Tinbergen, J. [16].

(21) This point s to be clarifled in section (V. 8, (i) ).
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V. 5. PLANNING MECHANISM :

The planning process suggested here is of two stages, In
the first stage the multi-sectorial model is to be constructed and
solved by CPO; therefore, the values of output, private con-
sumption, gross capital formation, the number of employees and
a first approximation of .the allocation of the available resources
- (capital and foreign exchange) among.all sectors of the economy
are determined. These values represent the desired changes in
output, private consumption, investment, imports and employ-
ment level, which has to be achieved, during the period of the
plan. Then after deriving these’values the CPO will instruct
. the corresponding ED’s to use these values as either upper or
lower bounds of their corresponding constraints-of the sectorial -
models. In this stage the planning process is carried out not
only on the macro and sectorial levels, but also at the project
levely at which the ED’s should evaluate each proposed project
according to the SMP criterion. Then the sectorial model ean
be applied for each sector in order to select 2 number of projects.

The implementagion of each selected project.— determined
by the final solution of the sectorial model — will affect the path
and the rate of growth of the economy. The -net increase of
output, investment, imports and employment will contribute to
the expansion of the economy by affecting intermediate demand,
imports, the level of ‘employment and of course the level of in-
vestment and private consumption.™ So in the second stage the
.CPO will take all these effects into account and improve the
first solution obtained from'the multi-sectorial model at the first
stage according to the changes brought about by the implementa-
tion of ‘the selected projects durmg the plan’s period. Thus the
multi-sectorial model should allow :

(i) Changes in coeft‘icientsa of the teéhnology matrix (input-
output ratios) by taking into consideration the new tech-
nology of the selected projects. This means that the values
of the intermediate demand would change as a result of,
implementing the projects of the plan. Consequently the
level of private consumption, total output and its allocation
among the corresponding sectors would be changed. This
modification makes it possible to take into account the
effect of the new technology used by the selected projects. :

.-
N — B3 — )
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(ii} The increase of imports and exports cbtained from the
first stage will affect the values of the economic variables
the second stage as follows :

(a) In the case of a deficit, if the values of the exports
level are greater than the level of imports, the deficit
gap will be reduced and this of course would improve

. the balance of payments. But if the values ofimports
- dre greater than exports then the gap becomes wider
and this would worsen the balance of payments.

(b) In the case of & surplus, ie. the values of exports
are greater than imports, then the lower limit should
be raised into a higher new level and this of
course hasa positive effect on the balance of payments,
whereas if the values of imports are greater than
exports, then the new lower limit will be less than

. )
the first stage.

(iii) The first approximation of capital-output , ratios will be
adjusted according.to actual figures of output and capital
of the selected projects. - q )

V. 6. ON THE MATHEMATICAL STRUCTURE OF THE
MODEL : .

(i) The multi-sectorial mode! : The nuraber of the endogenous
variables of the model as it has been stated in section (V. 4)
is greater than the number of total constraints. From a
mathematical point of view this means that some of the
activities (total number of the variables minus the number
constraints) will have zero value. From the economic point
of view this situation may be unrealistic because unless an
economic justification is explicitly given, in terms of con-
straints, all economic activities should be always positive.
This situation requires the following mathematftal modifica-

' tion which will reduce the number of the variables without
affecting the structure of the model.

Using the definition constraint of the non-competitive
imports (system (4)) the objective function can be written
as follows : - ' .

66 —
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In the second and the consequent iterations the incre-
mental ca.pltal-output ratios, input-output coefficients of the
interindustry system and input-output coefficients of the com-
plementary imports are to be adjusted to Ciaj, and am;
respectively. .

(ii) The sectorial model : In practice it is possible that we may
face the situation where in order to satisfy the optimality
conditions of the sectorial model it might be necessary not
to choose a certain proposed project which is.more or less
near the efficiency frontier as determined by the model itself.
Such a situation may arise due to two reasons :

(a) the nature of the integer type problem where most
likely some of the available resources would be wasted;

(b} the limited number of the proposed prgjects.

Both reasons are beyond the planner's control. With regard
to the first one, since the variables take the integer values of
either zero or one then from a mathematical point of view there
is no alternative. 'Concerning the second reason, in reality the
number of the proposed projects is really limited, in fact in some
cases the number of the proposed projects is s6 small that there
is no need even to compare between them looking for the most
efficient one. However, to deal with such problems we may
change the direction of the constraint related to the sectorial
output level. Economically this is justified by the existence of
the investment capacity constraint on the sectorial level as well
as on the micro-level. Actually there is no harm in producing
more output — provided no extra capital is required — or in
other words by changing this constraint the model restricts the
activities of the total number of projects of each sector to maintain
a minimum level of output. This would be consistent with the
behaviour output constraint of the multi-sectorial model. There-
fore, the constraint of the sectorial model would be :
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r N
- pX dij Proij = X (where i = 1,2 ... n)
i=l1

In contrast fo the multisectorial model, the exports and
“imports constraints of the gectorial model are dealt with
separately., The economic reason for this treatment is the need
to maintain a certain level of exports and not to exceed a required
level of imports. But as an alternative, one may suggest that
both constraints could be added such as the following :

r -
j=1

Mathematically this may”’be useful because it reduces the
number of the constraints and therefore it would increase the
degree of freedom for each variable to take different values.
But from the economic point of .view the algebraic values of
both exogenous constraints (imports and exports), and the coef-
ficients of the variables (mjj — gg) may not-lead to satisfying
our basic assumptions regarding the desirable levels of exports
and imports. .

-

-

V. 7. A MULTI-PERIOD VERSION OF THE MODEL :

The muiti-sectorial model of one period could be converted
to a multi-period model which would help in deriving the annual
values’ of the endogenous variables involved, ie. to formulate
a detailed annual plan. The practical problems are the only
restrictions which may prevent the application of the multi-
period model instead of the multi-sectorial “guagi-static” model.
These problems can be summarized as follows :

(i) The number of the variables and the constraints will increase
five times (in case of the five year’s plan) and this may

— 88 — .
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make the task of solving the model rather difficult by the
aveilable “computer” capacity.

(ii) The application of the multi-period model requires the annual
values .of the exogenous variables. This is not really a
serious problem as long as the aggregate values of the exo- .

- genous variables are usually derived from the annual
estimates, .

* The:multi-period model can be constructed by adding only
another set of constraints to link two successive pericds by
- dynamic relations of investment and the existing capacity dur-
ing the annual periods of the plan. This dynamie relation can
be defined as follows. Total investment at the end of period
(t) should be greater than or equal to the level of production
capacity at the end of the same period minus production capacity

at the end of the previous period, ie.:
EL = Z:Cyy — I Cay, ) _ e (a)

1 1 . 1
J_where,
]

- Ca is a scalar, Ca is a vector of production capacity ‘of
= the ith gector. -

but, . .
where, ° ) _ o
Ci is a scalar, Cis a vector of capital-output rati-o of the
ith gector, ' - ' o
Xt is a scalar, X is a, vector of output ‘of ith sector at
period t. ~ : t
- similarly, ’
Cap-1 = G X (=) . (e)
by, (b) and (c) we get '
Cit =0y =G (X — Xiop) - .
or, ‘ _ :
Le=G (X=X, ) ST
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=% G (X~ Xj-1)
i i '
at time t = 1, we have
z Xi,t'—-l = PCa
; :
where,
PCa lS the production capacity of the economy at the initial
year of the plan.

During the whole 'period (ie. t = 1, 2, 3, 4, 5) we have,

TG Xi,.t < PCa 4 Z Ii,l

i i

The objective function, balanced relation, and foreign trade
constraints may be mathematically wntten as follows :.

ii) The balanced constraints :

_ «n P n n
to maximize = I C + 2 I — E-M. t
- =l bt g B oim
o n n p n P
—_ ¥ a .X 4+ Xa C.+Ea.C)
(i-_—l mi ‘i, t i=1 mptL 1 i=1 mgi 1
vt =12 ... 5
ii) The balanced constraints :
n n
r : g
Ml,t + Xl, Ea x C]’t——E hl] Xj’t gci,t-‘i" El,t
G=12 ...... n)
it =12 ...... 5)
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iii} Foreign trade constraint™

n’ noo. . n n -
T oM+ 2 oay X SB+E o B+ ag;Cl
i=1 i=1 : =l i=1

. o

P -
A . + Z 2 mgi Ci,t
i=1
(t=12..5)

w s

V. 8. Some General Remarks on the Model :

Flrstly, the - lmeanty agsumption among the variables of
both the objective function and the contraints may not in some
cases reflect reality where relations are non-linear. The only
justification of this assumption is the practical deflculty of both
formulating and solvmg the model. *

Secondly, with regard to the gestation period the model
has a shortcoming and thlS is caused by practical difficulties
- arising especially when derlvmg the initial values of investment
of the projects under construction. However, a suitable modifi-
cation for the constant values of the sectonal model may be -
adequate to deal with this problem,

Thirdly, the sensitivity of the multi-sectorial model could
be easily tested by changing the parameters (coefficients) of
the investment constraints (ie. incremental capital-output ra-
«tiog), and by changing the value of the exagenous variables the *
impact of these variables on the pattern of growth can be shown.

Fourthly, the application of the sectorial model — for each
sector of the economy — depends on the assumption that there
exist many alternatives for proposed projects, and a complete
list of them is to be ready. In practice in some sectors e.g. ser-
vices, this may be difficult to achieve,

Fifthly, some practical problems; (i) in the case where
it is proposed to expand an existing project rather than building
"8 separate new one; this problem can be dealt with by revaluat-
ing the old.project with its new expansion and ean be considered
\as any other proposed project. In such a case the only measure
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to be taken when applying the sectorial — model is the modifi-
cation of the values of the exogenous variables which are to be
used in the sectorizl model, e.g. :

xl is to be XI “+ Pil

where,

- ' ’
Pxi is total output of the old project to be yielded during
the period of the plan.

ii) Some of the projects have been under construction before the
implementation of the plan. In this case there is no point in
evaluating the project again, but it is necesgary to substract
imports required by those projects from the imports values
which are derived endogenously by the multi-sectorial model.
Capital is also to be subtracted and labour and export values
are to be considered at the stage during which we estimate
them exogenously.

iii) Some projects will be completed after the Plan’s period. In
this case we have to add to the endogenous values of total
sectorial imports, total sectorial capital and to the exogenous
values of labour and exports all the values of the corres-
ponding variables of the proposed project.

—_ 2 —
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Land Productivity classification of the Egyptian cultivated
acreage ig periodically carried by the Department of Agricultural
Economies and Statisties of the Ministry of Agriculture, Three
different classifications are available ‘'since land productivity
classification was firstly carried in 1980, The classification was
repeated for the zecond time in 1965, then in 1970 for the third
tinie. Land productivity classification is carried in two stages.
Egyptian countries, within the first stage, are classified into
five classes according to average productivity of cultivated
acreage for a given crop computed for the last five seasons pre-
ceeding classification. The superior class ‘(A) is ranked (5), -

compared to a yank of (4) for class (B), (3) for class (C), and
80 On. .

This is repeated for the leading Egyptian field crops, namely
wheat, barleyy horse beans, lentils, .lupines, homos, sugarcane,
cotton, oniong, clover peanuts and fenugreek, Over all rank of
the county is computed in the second stage, where itg ranks for
different crops are weighted by their acreage computed as g
percentage of- the- county’s total crop area. Counties after-
wards are classified according to their overall ranks into five
classes, with class (A) being the superior one, class .(B) being
the second one, and so onW. Results of the 1965 and 1970 land
productivity clssification for the Egyptian-cultivated acreage are
presented in Appendix Tables (1) & (2). ’

(1) Ahmed Z. Sheers, Economie Classification of Cultivated Acreage in

Egypt, Cairo: Dep, of Ag. Heon. & Stat, Ministry of Ag., April 1859,
pp. 9-286.; ) .
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Egyptian cultivated acreage, in view of the fact that the
economy is mostly agricultural and in face of invulnerable
restrictions imposed on its expansion, i the most vital deter-
minant’ of agricultural production.' Cultivated acreage, during
the twentieth century has almost remained constant.(® Yet,
population has been rapidly increasing at very high rates. Soil
conversation policies, in these regards, are of vital concern to
the welfare of both the society in general and the rural popula-
tion in particular. Various governmental agencies, notably the
ministries of agriculture and-irrigation, are held responsible for
formulation and administration of Egyptian soil conserving poli-
cies. Inereasing, or 4t least maintaining the productivity of the
already cultivated acreage is the ultimate goal of those policies.
Periodic land productivity classification can, in these regards,
be used to check the adequacy of those policigs in achieving their
goal.

Productivity changes as exists from Land Classifications
Acreage of Improved Productivity : Data presented in Table (1)
show Egyptian cultivated acreage distributed according to pro-
ductivity classes as of 1970. Meanwhile, acreage of various pro-
ductivity classes of 1970 were re-distributed according to their
original classes of 1965 classification. An overall view indicates
significant improvement in land productivity, where acreage of
class (A) increased from 1.1 million feddans in 21965 to 2.2 mil-
lions in 1970. Aecreage of other classes, on the other hand, were
subject to noticeable reduction, where that of class (B) decreased
from 1.6 million feddans to 1.4 millions as of \1865 and 1970

. (1) MM. El-Zalzkl, An Anslysis of the Organization of Egyptian Agri-
culture and its Influence on National Economic and Social Institutions,
(Ph. D. Thesis), Dep. of Ag. Econ., U.C., Berkeley, 1940, pp. 269-276,
gee also Yehia Mehi El-Din, Egyptian Agricnlture : A Case of ‘Arrested
Develop. (Ph.D. Thesis), Dep. of Ag. Econ., Unlv. of Wisconsin, Madisen,
1966.

{2) The Egyptian government, since the late fifties has heen conductlng
an ambitious policy of land reclamation. Reclaimed land within the Jast
two decades, amounts to nearly 912,000 feddans. However productivity
of most of this acreage is still far behind the already cultivated. There
still exists a wide room for improving its productivity. This matter,
is however, confronted by rather complicated technical, administrative,
economle, and soclal obstacles. -
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respectively. Acreage of class (C), as w'eJl as that of class (D),
as of the 1970 classification were found to be smaller than those
of 19685. Acreage of class (C), within the sixties, decreased
from 2.2 to 1 3 million-feddahs, whereas those of class (D) were
found to remain almost unchanged amountmg to nearly 900
thousand feddans.

Most of the improvement, however, is concentrated in lower
Egypt, Giza, Fayoum, and Beni-Sweif governorates of Mid Egypt,
~ and a limited number of counties in Upper Egypt, namely Assiut,
Abnoub, Luxor, and Aswan,, (Fig. 1.). Acreage that was clas-
sified as’ (B) in 1965 and moved to the superior class (A) in
~1970, amounts, to nearly 1.1 millior feddans, covering the cul-
tivated acreage of the counties of Berket El-Sabeh, Toukh, Bl-
Adwa, Abu-Tig, Abnoub, Assiut, Mit-Ghamr, Minia-El-Kamh,
Kewesna, Benha, Ashmoun, El-saf, El-fashn, El-Santa, Tanta,
- Shebien-El-Kanater, Kaliub, Zifta, Zagazig, Aga, El-Ayat, Beba,
Shebien-El-Kom, El-Khanka, El-Kanater-El-Khieria, and Hehia.
Acreage that wag classified ag (C) in 1965 whereas improving to
(A) in 1970 includes the cultivated acreage of Abu-Kebier and
Belbies® counties amounting to nearly 125 thousand feddans.
Acreage improved from (C) to (B) in 1965 and 1970 classifica-
tions respectively amounts to 903 thousand feddans approxi-
mately, extending over the cultivated acreage of counties of
Koutour, El-Mahala-El-Koubra, Kelien, FEl-Mansoura, Dierb-
Negm, Giza, Kom-Hamada, Abu-Hamad, Imbaba, El-Wasta, Biela,
El-Senbelaween, Bosh, Fayoum, and El-Bedrashien. Acreage
improved from the fourth class (D) to the preceeding one (C)
amounts to nearly 184 thousand feddans including the cultivated
‘acreage in the counties of Senouris, Rosetta, Luxor, and EI-
Deléngat. Acreage whose productivity has improved during the
sixties from the lowest class (E) to (D) covers an area of almost
65 thousand feddans, including the cultivated acreage in Tamia
and Aswan counties, (Fig. 1).

Improvement in land productivity previously discussed is
the net resultant of various policies conducted for soil conserva-
tion. Some of these policies, however, are directly related to
soil fertility, i.e. improving the physical, chemical, and biological
characteristics of the cultivated acreage, Improvmg irrigation
and drainage conditions, using subsoilers, and addition of lime

i
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aré examples that can be cited in this regards.> Other develop-
ment policies, such as better transportation, better seeds, pest
control .. ete, may have indirect effects on land produetivity. .
Huge investment outlays were allocated to agricultural produc-
tion within the sixties for.execution of projects included in the
first two five years plans, Improvement of land product1v1ty
can, therefore, be attributed to, those plans.

Acreage of Deteriorated Pmductivity: A_‘ more critieal in-
sight, however, indicates that in spite of that overall improve-
ment, productivity of a sizable part of the cult.wated -aereage
‘wag gubject to severe deterioration. This deterioration covered i
an area of nearly one-half million feddans. The degree of

- deterioration within that area differed, however, from one loca-

tion to the other. In other words, an acreage of nearly 195
“thousand feddans, namely those of the counties ¢f Fares-hour,
Abu-Tesht, Gerga, El-Balyiana, Akmiem, and Tema, deteriorated
from the superior class (A) to the second one (B). Deteriora-
tion in productivity of the cultivated acreage of Sohag county
amounting to 41 thousand feddans, was rather evident, where
it wag classified in 1970 as class (C), while it was included
within the superior class (A) in the 1965 classification. Acreage
deteriorated within the sixties from class (B) to (C) amounts
to nearly 97 thousand feddans, covering the cultivated acreage
of both El-Minshah and Shoubra-Khiet countries, Cultwated
acreage of the counties of Ismateha, Elmanzala, Esna, and Kom-
Ambo, covering an area of almost 168 thousand feddans deterio-
rated within the sixties from glass (C) to (D). Acreage deterio-
rated from (D) in 1965 to (E) in 1970 amounts to :nearly 102
thousand feddans, covering the cultivated acreage of Abu-El-
Matamier, and Alexandria countries, (Fig. 2).

Most of the deteriorated acreage, however, ig located in
Upper Egypt, covering almost all counties of Sohag governorate,

(1) The Ministry of irrigation is entitled the function of formulation and
administration of irrigation and drainage policies. The Ministry nowa-
days, 18 conducting an ambitious program for draining all of the culti- -
vated acreage. This program is being supported by international orga-
pizatlons suchgag the International Pand and the Food Program of
the U.N, Other agricultural development programs are carried by the
Ministry of Agriculture,
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Esna country of Quena governorate, and Aswan count§ of Aswan
governorate. This™area is of vital importance for the Egyptian
economy, since production of sugar cane and one of the main
exportable crops, namely onions, is coricentrated within its
cultivated acreage. Deterioration took place following trans-
formation of its irrigation from the-basin .system to the peren-
. mia] one. Basin irrigation was applied in this area almost sev-
.enty centuries ago, ie. since the pharaonic epoque. It was
excluded from perennial irrigation, which was firstly introduced
to Egypt since the early decades of the nineteenth century. The
area was kept under basin irrigation to safeguard the -eountry
against Nile floods, where it was used to reserve huge water
supplies during flood peaks. Complétion of the High Dam per-
~mitted transforming its irrigation to the perennial system.
'However, it seems that the project was not throughly investi-
gated, which was in turn reflected in’ deteriorating the produc-
tivity of most of the cultivated acreage of the-area. Therefore,
there exists a dire need for reinvestigating the design’and excu- -
tion of the project, to determine the reasons underlying this
:condition, and to take the necessary arrangements for avoiding
such deterioration. ‘ -

. The balance of the deteriorated area is located in Lower
Egypt, almost nearly the Mediterranean (Fig. 2). Factors re-
lated to its deterioration are likely to be related to its dire need
for drainage. In fact, following the completion of the High Dam
irrigation supplies became more available. Farmers were aceus-
tomed to use larger. quantities of irrigation supplies. This fact
coupled with that of increasing rice acreage to almost one million

feddans annually with no sufficient -drainage system are held -~

respongible for raising the water table of the cultivated acreage,
‘which may, in turn, complicate the problem of Ea}inity.

- Measurement of the Effects of Productivity Changes -Crit-
erion of Measurement : There exists no well known ecriterion
‘for measuring the effects of change in land productivity on cul-
tivated acreage: This "acreage is classified, according to land
preductivity, into five classes, namely (A), (B}, (C), (D) and
(E) respectively. Productivity of acreage classified as (A) dif-
fers from 5.0 to 4.3, compared to 8.5 to 4.2 for class (B), and
34 to 2.7 for eclass (C). Cultivated acreage classified as (D)

- ’ . — 81 —
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is of productivity differing from 1.9 to 2.6, compared to 1.0 to
1.8 for class (E)®M." Accordingly, average productivity amounts
to 4.65 for class (A), 3.85 for (B), 35 for (C), 2.25 for (D),
and 14 for (E), (Table 2). Acreage classified as (C) represents
the medium class. Therefare, it can be considered as the stan-
dard class. Productivity of other classes can be converted to
represent acreage of standard productivity, i.e. can be converted
to acreage of class (C) In other words, one feddan of clasg
(A) praduces 1.52 times as much as that of class (C), _compared
1. 27 for class (B), 0.74 for (D), and 0.46 for cultlvated acreage'
classified as (E) (Tahle 2).

Effect of improved-productivity can, therefore, be measured
as an equivalent to an increase of the cultivated acreage in terms
of standard acreage. This in turn requires measuring both the
improved acreage, and degree of improvement measured as the
difference in productivity for the initial and current classes.
Multiplying this difference by improved acreage gives the effect
of improvement measured in terms of standard feddans. Effect .
of deterioration can also be measured by the same way. However
the change in productivity in this case will be negative.

Table (2) — Land Productivity Classification : Range of Pro-
ductivity classes, Average Productivity, and
Transformation of Average Productivity of dif-
ferent classes to Standard’ sl?ml]llctlﬂty @

!

Classes Range Average Average Prod. As
of Prod. of Prod. +  Prod. a Percentage
Class. of Standard pred.
A 4.3—5.0 4.65 1.52
- B 4.2—3.5 3.85 1.27
C 2.7—3.4 3.05 1.00 )
D 1.9—2.6 2,25 _ 0.74
E

1.0—1.8 1.40 0.46

(1) A feddan-of the third productivity class was considered as a standard
feddan, productlvity of other classes were converted to Indlcate pro-
duetlvity of each class In terms of third class feddans,

(1) Sheera, Op. cit., p. 26.
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Effect of Improved Productivity on Egyptian Cultivated Acre-
age : Improving the productivity of one feddan such that it is
classified as (A) instead of (B).is equivalent to increasing its
- productivity by 0.25 of that clagsified as (C), compared to 0.52
standard feddan in case of improving it from (C) to (A). On
the other hand, improving a feddan from class (C) to (B) is
equivalent its productivity by 0.27 feddans of class (C), com-
ipared to 0.26-and 0.28 standard feddans if this feddan was im-
_proved from (D) to (C) and from (E) to (D) respectively,
(Table 3). Multiplying these rates by improved acreage in each
case gives the effect of productivity improvement in terms of
standard feddan. Available data indicate that Egyptian soil con-
serving policies during thé sixties resulted an increase in the
cultivated acreage equivalent to that derived from extending
the cultivated acreage by nearly 657,986 feddans of standard
productivity.

Table (3) — Land Productivity Classification : Improvement of
Productivity of Cultivated Acreage Measured in
terms of Standard Feddans.

I v
o . ©) @
Improved Initial Current Improv. Effect of
Acreage Prod, Prod. in Prod. Prod. Imp.
(Fed.) Class - Class (S.F.) (8.F.)
1,133,508 B A 0.25 283,377
124,545 C A 0.52 64.763
003,245 C B 0.27 243,876
184,166 D C 0.26 47,883
64,531 E D 0.28 18,069
Total — — — 657,968

(1) Initial productivity class as exists in 1960-65 classification.

(2) Current productivity class as exists in 1666-T0 classification.

{3) Computed as the difference between initial and current productivities.

(4) Computed in terms of standard feddans, i.e. acreage that is classified
as third class, by multiplying column (V) by column (1).

Source : Compiled and computed from Tables (3) and (4).

— 84 —




0. EL-KHOLEI — Evalua'!;lqn, or-’Sni_l Conserving Policles 2938

Effect of Deteriorated Productivity on Egyptian Cultivated
Acreage : Data presented in table (4) show the effect of produc-
tivity deterioration on Egyptian cultivated acreage computed in

- terms of standard feddans. Productivity of a feddan deteriorated

from class (A):to (B) is equivalent to reducing cultivated acreage
by 0.25 feddans of standard productivity, compared to 0.52 when
it deteriorates from (A) to (C), and to 0.27 when it deteriorates’
from (B) to (C). Deterioration of 'a feddan from class (C)
to (D) is equivalent to reducing the cultivated acreage by 0.26
feddans of standard productivity. Multiplying these rates by
deteriorated acreage gives the effect of produetivity deteriora-
tion on the Egyptian cultivated acreage, (Table 4). Computa-
tions indicate that Egyptian conserving policies during the sixties
have unfavorably affected the cuitivated acreage. Such unfa-
vorable effect is equivalent to reducing the cultivated acreage
by nearly 140 thousand feddans of standard productivity.

Table (4) — Land Prqdﬁctivity Classification : Deterioration
of Productivity of Cultivated Acreage Measnred
in terms of Standard Feddans.

I v ‘
. M 2) 3) )
Deteriorated Initial Current Deteriora- Effcct
Acreage Prod. Prod. tion in Prod. ‘of Det.
(Fed.) Class - Class (S8.F) Prod.

. 195077 A B 0.25 .. 48,769
41,175 A C 0.52 21,411
96,935 B C 0.27, 26,172

167,898 C D 0.26 . 4_13,653

Total — — — . 140,005

(1) As exists In 1960-65 classiflcation.
.(2) As exists in 1966-70 classification.

(3) Computéd as the difference between the initlal and current produc-
tivities.

(4) Computed by multiplying Col. (1) by (V).

Source : Compiled and computed from Tables (3) and (45].
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Summary and Conclusions

Egyptian cultivated acreage, in a view of an economy that
is mostly agricultural and in face of invulnerable restrictions '
imposed on its expansion, is the most vital determinant of agri-
cultural productior. Seil eonservation policies are, therefore, of
. vital concern to the welfare of both the society and the rural
population. Increasing, or at least maintaining productivity of
already cultivated acreage is the ultimate goal of those policies.
Periodic lend productivity clagsifications can, in these regards,
be used to check the adequency of those policies in achieving
their goal.

Redistributing acreage of different classes of the 1965 land
productivity classification according' to those of the 1970 one
reveals a significant improvement in land productivity. Most
of the improvement is concentrated in Lower and Mid Egypt.
Improvement in land productivity is the net resultant of various
policies conducted for goil conservation. Some of these policies
affect directly the physical, chemical, and biological characteris-
tics of the cultivated acreage. However, other policies, such as
those of pest control, may have indirect effect on land produc-
tivity. | '

A more critical insight indicates that, in spite of that overall
improvement, productivity of a sizable part of the cultivated
acreage was subject to noticeable deterioration. This deteriora-
tion extended over an area of nearly one-half million feddans of
the cultivated acreage. Degree of deterioration, as well as that
of improvement, differs from one location to the other. Most
of the deterioration was found to be concentrated in Upper Egypt,
i.e. within the acreage of basin irrigation prior to the completion
of the High Dam. Available evidence indicate that such deterio-
ration resulted from transforming the irrigation of this area to
the perennial system. This advocates the hypothesis that the
project was not throughly investigated. There exists a dire
need for reinvestigating the design and excution of the, project.

Productivity of medium clags was considered as a standard,
and those of other classes were computed with respect to it.
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This facilitated computing the difference-of land productivity for
the 1965 and 1970 classification. Multiplying -these differences,
which are likely 1o be positive in case of improved productivity
and negative in case of deterioration, by improved or deteriorated
acreage resulted the effect of soil conserving policies on cultivat-
ed acreage computed in the form of equivalent acreage of stan-
dard productivity. Egyptian soil conserving policies during the
sixties resulted an increase in the- cultivated acreage equivalent
to that of intreasing the cultivated -acreage by nearly’ 657,968
feddans of standard produetivity. These policies, however, have
meanwhile resulted a reduction in the cultivated acreage equi-
valent to almost 140 thousand feddans of standard productivity.

Fl
+
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AN ECONOMIC ANALYSIS OF STATE FARM CREDIT
IN EGYPT, 1960-1970 -

M. A. EL SHAHAAT, Ph.D* and 8.Z. NASSAR, Ph.D.**

-

INTRODUCTION

Capital is very important factor indetermining the kind,
amount and quality of a society’s total preduction. In modern
agriculture farm operators are using more and more non-farm
inputs. These inputs include machinery, feeds, fertilizers, insec-
ticides, herbicides, gasoline, hyrbid seeds, feed additives, etc. Hence
capital has been used to increase the productivity of labour in
farming,

Increasing use of capital in farmmg has been famhtated by
the adoption of yield increasing technology. The new technology
is thus concerned with an intensive use of capital on farms, Al-
thoug_h the adoption of technology generally lowers per unit costs
of production, it increases total capital costs per farm.

Capital in agriculture comes from three main sources, from
landlords, from farm operators and from farm credit. In other
words capital flow to agriculture stems from savings or credii.
The credit source gives rise to capital directly through borrowing.

In' many underdevelop‘ed countries the savings level tends
: to be low. In these situations capital formation is difficult since
the major portion of income is consumed for current necessities.

The principal sources of farm credit in Egypt, egpecially in
the last decade, are government agencies and the co-operative

* Professor of Ag. Econ. College of Agriculture at Minya, Assiut
Unlversity -

%% Lecturer of Ag Econ., College of. Agriculture at Minya, Assiut Uni-
versity.
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agricultural credit system. These sources make loans available
to farm operators in one or more form.

" Objectives of the Study

The general purpose of the study is to shed light on public
finance of agriculture in Egypt during the sixties. The specific
objectives are to : -

1 — Determine the trends of both costs of agricultural production
and farm credit and indicate the relationship between farm
credit and the costs of agricultural production.

o _.Examine the distribution of farm credit according to the
length of time: :

3 __ Examine the distribution of farm credit among in kind cre-
dit and cash credit. ,

4 — Investigate the pattern of the' distribution of farm credit
among the farming aréas (governorates).

5 — Examine the pattern of the distribution of farm. credit among
agricultural products.

Sources of Data
Data used in the analysis were obtained from :

1— The Agency of Agricultural Economics and Statisties, Mini-
stry of Agricuiture.

2 — The Central Agency for Public Mobilization and Statistics.

3 — General Organization for Agricultlira_l Co-operative Credit.

The Relationship between farm Credit and farm Production.

Simple correlation between the total value of farm credit and
the total value of farm production during the study period was
examined. The correlation coefficient was 0.92 and was highly
significant. The coefficient of determination was 0.85. This
means that 85 percent of vaniation in the value of farm produec-
tion may be explained by the veriation in the value of farm

credit.
— 04 —
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Trends of the Costs of Production and Credit in Agriculture :

The following. two- equations indicate the general trends: of

the costs of pf'oduction in agriculture and fa;'fn credit respecti- -

vely during the period 1960-1970. , 't

1—Y = 143.07 + 188 x*
(3.1)

R=209 RZ=08R? =080 N

Where Y indicates the costs of- agricultural production in
L.E. millions and x indicates years.

2—Y =307 + 47 x* ¢ . .
(0.96) '
R =08 R'=075 R?=072

Where Y represents the value of farm credit in L.E. millions

i

and X represents years. - -

The above two equations indicate that while the annual in-
crease in the costs of agricultural production was L.E. 18.8 mil-
lions and represented 7.8% of the average costs of agricultural
production for the study period which was L.BE. 248.7 millions,
the annual increase in the farm credit was L.E. 4.7 millions and
represented 7.2% of the average of farm credit value during the

study period which was L.E, 65.5 millions., - : 2.

Table (1) shows the ratio of farm eredit value to the value
of costs of agricultural production during the period 1960-1970.
The table shows that the ratio of farm credit to the costs of
production in agriculture or the " public finance ranged from
23.7% in 1960/61 to 29.9% in 1963/64. However the average
ratio of the public finance to agriculture to the costs of agricultu-
“ral production was 26.8% during the study period. This means
that farmers provided 73.49% of the costs of production in agri-
culture on the average for the study period. i

® The statistics were significant at 0,01 level.
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Table (1)

Ratio of Farm Credit to the Costs of Agricultural
Production, Egypt, 1960-1970

Farm credit

Years —_
Cost of Agricultural Production
- LY % B
1960761 ) 23.7
1961162 24.0
1962/63 . 29.0
1963164 . 299
1964 /65 28.6
196566 27.4
1966 /67 27.6
1967468 24.0
1968 /69 24.0 .
1969470 27.0 -
Average for the period 26.6-
Table (2) )

. Percentage of.short, Medium ard long term Credit
to total Farm credit, Egypt, 1960-1970

. Short term Medium term Long term
Year credit | credit credit
A % “%
1960/61 06.82 3.13 0.05
1961/62 97.82 2.15 0.03
1962763 $6.0 3.9 0.1
1963/64 94.7 5.3 0.0
196465 . 96,1 3.9 0.0
1965/66 ~ 98.3 1.3 0.0
196667 - 97.4 2.6 0.0
1967768 L 97.1 2.9 0.0
1968/69 92.2 2.8 0.0
1969/70 ) 97.7 2.3 0.0
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Short, Medium, and long term Credit

Table 2 shows, the percentage distribution of farm credit
during the period 1960-70 according to the length of time. The
discloses that the short term credit (redeemable over a period
not exceeding 14 months and designed mainly to finance sowing
and harvesting operations) represented the most important form
of fafm credit during the sixties. However the Jnedium term |
credit (redeemable in 10 years.to finance mamly the purchase
of machinery and cattle) represented only about 3% on the aver-
age of the total value of farm credit during the study period. -
The long term-credit (for the reclamation and- developments of
lands) was ms:gmflcant The insignificance of the lang term
credit could be explained by the fact that the government is
carrymg out all the reclamatlon and development of lands and
not the individuals.

'I‘able 3 mdlcates the percentage of the farm credit used
to finance the purchase of machmery during the period 1960-70.

" Table 3)

Percentage of Farm Credit used to finance Machinery '
- Purchese, Egypt, 1960-1970 e- -

K Percentage of farm credit

© Year ° used to'finance machinery
' purchase '

1960/61 f 0.0
1961/62 . 0.119
1962763 . ’ ~0.025
1963764 - 0.0
1964/65 -t 0.0
1965766 » 1.52
1966767 1.09
1967/68 - 0.679 .

- 1968/6 , 0.341
1969/70, 0.746

The table also indicates. that loans devoted to machmery :
purchase was very small.

— 97 —
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The Distribution of Farm Credit among
in Xind Credit and Cash Credit

Table 4, shows the percentage distribution of farm credit va-
lue during the period 1965-1970 among in kind credit and cash
credit. The table discloses that the average percentage of in
kind credit to the total value of!farm credit during the period
1965-1970 was about 65% and that about 35% on the average
of the total value of farm credit during the same period was

given in the form of cash credit.

. Table (4)
The Percenfage Distribution of Farm Credit
Value among in kind Credit and Cash
Credit, Egypt, 1965-1970

-

Year . In Kind credit Cash Credit

% A
1965/66 60.2 39.8
196667 64.0 36.0
1967/68 67.4 32.6
1968769 67.7 32.3
1969/70 *7 64.9 35.1

=
>
o0

Average for the period 35.2

The Distribution of Farm Credit among
: The Farming Areas (Governorates)

Table 5 shows the average percentages of farm credit appro-
priated to the farming areas during the period 1961-1970.

The governorates which obtained relatively high average
percentages of the total value of farm credit are El Behera, El
Dakahlia, El Minya, El Sharkia, El Gharbia and Kafr El Sheikh.
They obtained on the average 12. 54%, 11. 29%, 9.33%, 8.79%,
8.69% and 7.23% respectively of the total value of farm credit
during the period 1961-1970. Meanwhile the governorates which
obtained relatively low average percentages of the total value
of farm credit are El-Wadi El-Guedid, Port-Said, El-Suez, El-
Ismailia and Alexandria. They obtained on the average 0.033%,
0.035%, 0.036%, 0.41% and 0.76% respectively of the total value
of farm credit during the period 1961-1970.

.
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Table 6 indicates the percentages of the cultivated land, the
contribution to the total value of farm production and the appro-
priated farm credit by governorate during the year 1966 (pre/
war year). ’

The table_shows that while El Behera represented about 12%
of the total cultivated land in Egypt and contributed about 11%
to the total value of farm production, '65taineq. about 13% of the
total value of farm credit.-

However El Dakahlia, El Minya, El Sharkia, El-Gharbia and
Kafr El Sheikh represented about,11%, 7%, 11%, 7% and T% of
the total cultivated-land in Egypt and contributed about 9%, 8%, .
109, 7% and 6% to the total value of farm production and obtai-
ned about 11%, 9%, 8%, T% and 7% of the total value of farm
creditlrespectjvely. ,

While lower Egypt governorates represented about 60% of
the total eultivated land and cont'ributeh about 61% to the total
value of agricultural production, obtained sbout 57% of the
total value of farm credit. Like-wise the middle Egypt governo-
rates represented nearly 21% of the total cultivated land and
contributed about 21% to the total value of agricultural produc-
tion, and obtained ai:out 21% of the total value of farm eredit.
However the upper Egypt governorates represented about 19%
of the total cultivated land and contributed 18% to the total
value of agricultural production and obtained almost 22% of the
total value of farm credit.

The Distribution of Farm Credit among P
: Agricultural Produets
[

While cotton contributed about 14% to the total value of
agrieultural production in 1966 cotton producers obtained about
49% of the total value of farm credit. However zea maize, wheat,
rice and sugar cane contributed to the total value of agricultural
production in 1966 aYout 8%, 7%; 5% and 2% and the crop pro-
ducers obtained about 13%, 109%, 9%, and 6% respectively of the
total value of farm credit, table 7.
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1

Table (6) )

The l’ercentages of Cultivated Land, the Contrlbution

to the total Value of Agricultural Produetion and Appro-
priated Farm Credit by Gevernorate, Egypt, 1966 -

r

Cultwated Contribution to Appropriated

Governorate land the total value Farm credit
‘ - of Agricultural
. . production
A e ' %
Alexandria 0.5 0.7 0.39
-El Behera 12.4 11.1 12.88
E Gharbia . 7.1 7.4 7.36
Kafr El Sheikh 7.4 6.1 +6.81
El Dakahlia 10.5 9.2 11.40
Damietta 1.8 1.5 1.40
El Sharkia 10.8 10.4 8.00
El Ismailia 1.0 1.2 0.35
El Suez 0.1 0.2 0.05
El Monofia . 5.3 8.1 4,48
El Kaliubia 3.2 4.9 2.90
Cairo 0.2 0.4 1.30
{ -
Lower Egypt 60.3 61.1 57.32
El Giza 3.0 5.0 . 1.82
Beni Suef 4.4 4,0 4.88
-El Fayum 5.7 4,7 4.63
El Minya 7.4 7.6 9.31
" Middle Egypt 20.5 21.3 20.64
. -]
Assiut 5.3 5.6 6.63
Sohag 5.4 3.4 6.72
Qina 5.9 5.4 5.97
Aswan 2.6 1.4 2,72

_Upper Egypt. . 19.2 . 17.6 22.04
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This mean§ that the largest part of farm credit value was
devoted to a limited number of traditional agricultural products :
cotton, maize, wheat, rice and sugar cane while the portion of
farm .credit value devoted to vegetables, fruits and livestock pro-
ducts was very small.®

- Tahble (T} -
The Percentages of contribution to the total Value
of Agricultural Production and appropriated credit
by Agricultural Products, Egypt, 1966

Contribution to the Appropriated

- Agricultural Product total Value of Agric- credit
: ultural production i
- % A

Cotton 13.8 48.7
Zea maize 8.3 12.6
Wheat 7.4 10,1
Rice C 4T 9.4
" Sugar-cane . . 1.5 6.1
" Beans ' 2.4 1.2
Onion . . 0.9 . 0.5
Ground nuts 0.4 0.2

Other agricultural products " 60.6 11.2

Table 8 indicates the loans per feddan and the ratio of loans
to costs of production for the main field crops during the period
1980-1970. Cotton producers obtained L.E. 16 in terms of loans
per feddan on the average during the study period. This repre- -
sented about 25% of the costs of producing cotton,

Likewise wheat, Zea maize, rice, and onion producers obtained
LE. 6.3, 52, 6.7 and 7.6 respectively in terms of loans per feddan
on the average during the study period. These loans represented
about 18%, 18%, 14%, and 12% of the costs of producing wheat,
zea maize, rice and onion respectively,
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- However farm operators obtained about L.E. 1.9, 1.9, 1.6 in
terms of loans per feddan on the average during the study period
for beans, sugar cane and ground nuts respectively. Loans re- |
presented 6.9%, 6.9% and 4.7% of the costs of production of
beans, sugar cane and ground nuts respectively.

When table 9, which discloses the average percentage dis-
* tribution of_loans according to farm practices for the main field
crops for the period 1965-1970, was examined it was found. that
insecticides and pest control loans represented about 40% of the
. total value of loans given to cotton producers. Also about 28%
of total value of loans given to cotton producers was to finance
harvesting practices, However fertilizers loans represented 27%
_ of total value of loans given to cotton producers. )
For rice fertilizers loans represented more than 509% of the
" total value of loans given to producers, Likewise harvesting and
seeds loans represented about 23% and 21% respectively of the
total value of loans given to rice producers.

“

, + Table (9) .
The Ave'rage Percentage Distribution of Loans according
: to Farm Practices for the main Field Crops, Egypt,

1965 - 1970
Farm Practice Cotton Rice Zea maize Wheat Onion  Beans
% % 7o % 7 %
Seeds 4.6 21.4 4.1 23.3 19 67.7
Fertilizers 27.0 54.6 93.6 75.7 64.3 31.4
Insecticides 20.1 0.1 0.7 0.1 11.3 0.6
Harvesting 28,1  22.6 1.4 08 2.2 0.2
Pest Control 20.2 1.3 0.2 0.2 3.2 0.1

For zea maii:e fertilizers loans represented about 94% of the
total value of loans given to crop producers.

" For wheat fertilizers and seeds loans represented about 76%
and 23% respectively of the total value of loans obtained by the
producers.
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For onion, producers obtained about 64% and 19% of the
total value of loans in terms of fertilizers and seeds respectively.

Seeds 'and fertilizers loans for beans producers represented
about 68% and 31% respectively of the total value of loans gwen
to them,

f
r H
f
'
'

" Summary and Conelusions

It is known that credit is one of the more important tools
that farm operators use to balance, expand and mtenSny the
factors of production. Furthermore, non-farm inputs means more
farmer's needs to credit. Also, when farmers have low incomes,
they have less of savings to finance the farm business. The
study was carried on to examine the expansion of one of the
main sources of farm credit in Egypt, i.e.,, the state farm credit.

The study revealed that there is a high correlation between
total farm production ‘and the available state farm loans.

While costs of productlon in agriculture increased annually

~ by 7.6% of thé average during the period 1960-1970, state farm

leans increased annually by 7. 2% of the average during the same

period. Likewise, the ratio between state farm loans and the

costs of agricultural production was 2.6% on the average during

the study pericd. This means that farm operators have to provide

on the average 73.4% of the costs of production in agriculture,

It seems that this will be a burden to farmers when they are

. faced with low levels of incomes and they have to meet the ne-
cessities of their life.

The study showed that the short term credit represented
the most important form of farm credit during the sixties. The
medium term credit represented only about 3% on the average '
of the total value of farm credit during the study period. The
long term credit was insignificant. The loans devoted to ma-
chinery purchase was very small. )

The study revealed that the average percentage of in kind
credit to the total value of farm credit during the period 1965-70
was about 65% and that about 33% on the average of the
total value of farm credit during the same period was given in
the form of cash-credit.
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State farm credit distribution among the different farming
areas (governorates) during the year 1966 (pre-war year) was
examined. While lower Egypt governorates represented about
60%% of the total cultivated land and contributed about 619 to
the total value of agricultural production, obtained 57% of the
total value of farm credit. Yet middle Egypt governorates re:
presented nearly 21% of the total cultwated land and contributed
about 21% to the total value of agncultural production and obtai-
ned.about 21% of the total value of farm credit, However upper
Egypt governorates represented about 199% of the total cultivated
land and contributed 18%% to the total value of agncultural produc-
tion and obtamed almost 22% -of the total value of ‘state farm
loans. .

Also state farm loans distribution among agricultural pro-
ducts was examined, However in 1966 while cotton contributed
about 149 to the total value of agricultural produetion, cotton
producers obtained about 49% of the total, value of farm credit.

Zea maize, wheat, rice and sugar cane contributed to the
total value of agricultural production in 1966 about 8%, T%, 5%
and 2% and the crop producers obtained about 13%, 10%, 9%

and 8% respectively of the total value of farm credit.

This means that the largest part of farm credit is devoted
to @ limited number of traditional agricultural products : cotton,
mbize, wheat rice and sugar cane while the portion of farm
credit devoted to vegetables fruits, and livestock produects is
very small.

Farm operators obtained in terms of loans per feddan on
the average during the period 1960-1970' L.E. 16.1 for cotton,
LE. 6.3 for wheat, LLE., 52 for zea maize, LE 6.7 for rice,
L.E. 7.6 for onion and L.E. 19 for beans. However, state
farm loans represented .about 25%, 18%; 17%, 14%, 12% and
7% of the costs of producing cotton, wheat, zea maize, rice,
onion and -beans respectively.

State farm loans were used mainly to finance insecticides
and pest control for cotton, to finance fertilizers for wheat,
zea maize, rice and onion and to-finance seeds for beans.
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SOME BASIC PROBLEMS OF ECONOMIC PLANNING -

IN DEVELOPING COUNTRIES
I__:‘rg:. Dr. HERMANN LINSEL
. Berlin — GDR . ) "
./

]

1— After gaining their political independence, these ecount-
ries face-the enormous task of attaining economic independence
on a solid basis. It is related to a ‘number of stupendous tasks
which culminate in the comple;te economic and structural changes
in these countries. In this process the question that arises iz how
this has to be done. Many have thrown overboard the classical
bourgeois theories in economic development and have turned to
planned economic, principles to get out of this wretched situation
brought about by colonial domination often lasting centuries.

2— There was ‘a time when planning was denigrated and
described as characteristic of an authoritarian regime, but today
most bourgeois economic theorists- are of the view that planning
is a neutral instrument whose specific characteristic in the va-
rious countries correspond tothis political e orfentation of the
governments concerned. In our view, this is wrong. Planning

. Is & social and historical category the effectiveness of which de-
pends on the existence of certain social relations. ‘This means
that a real economic plan, which does not come into conflict with
the objectively prevailing economic laws, can only he materialized .
if there is an absolute preponderance of the state sector of the
economy in a democratic country which consistently serves the
interests of the broad masses,

. . \

Apart from the characfer of the state, the following points

determine the character of planning and efficiency :

(1) a well disciplined economic administrating organization;

L. .. . . . . A
(ii) the position attained in social and economie development
of the country concerned ;
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(iii) its international position in general and in certain inte-
grated economic communities in particular.

3 — Since the beginning of the fifties, developing countries
have begun with some national planning (I am not referring to
the so-called plans of the former colonial powers for these coun-
tries). The .national planning efforts show varying results and
conditions according to the varying relations in inputs or expen-
ditures made. The differences in the results depend on the dif-
ferent solutions of fundamental questions like the national and
the colonial question, the resulting position vis-a-vis their former
colonial powers and imperialism in general, the agrariah ques-
tion and finally the social issue in theése countries.

! ! .

When today we view the planning system of these countries
where there are possibilities in effective planning (I have in
mind develo}iing countries of socialist orientation), one can see
a2 number of fundamental mistakes. Essentially they are as fol-
lows : '

(i) There is no real comprehensive systém of economic plan-
ning which encompasses all stages of the social repreoduction pro-
cess. ! N ' '

(ii) There is mo uniform system of planning and plan com-
munication that includes all stages and levels of an economy.

(iii) Planning is usually carried out as financial planning
(budget estimation). Physical balancing in terms of physical re-
sources is scarcely or insufficiently included.

(iv) They usually separate plan drafting and plan imple-
mentation. Planning ends with plan formulation. The unity in-
volved between plan drafting and implementation and control is
not appreciated. The formulated pla::., is seen as something like a
«magical formula» that is almost realized automatically, i.e., the
plan is not raised to the level of a directive having legal force.

4 — The mistake or shortcomings mentioned have an ideo-
logical background. They are mainly based on an erroneous view
that planning is a neutral instrument realized independently of
socio-economic relations and that theories in planning can be con-

— 108 — -
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4

sidered as detached from concrete conditions, Asg a consequence

of factors arising out of Past connections of developing countries

with advanced capitalist ‘countries and because of the actual

fact that a large number of the inteligentsia have received their
‘education and tré.ining in the latter countries making them look

more .towards their former mentors, there are stjll relatively a -

lot of ideological and theoretical influences. Under their direct:

and indirect guidance, economists and planners in developing
countries attempt to realize Pplanning ( programming) which has

been elaborated for the economies of developed capitalist coun-

tries (e.g. planning models of Harrod/Domar, Tinkergen and “
others). - s

5 — A second cails\e which has its origin in ideology is na- -
tionalidm in some developing countries. This is expressed in two -
tendencies (in connection with our problera of planning), espe-.
cially in the Arab countries and has a history that one 'may not
underestimated. ST

(i) They over-stress some of the national peculiarities and
decline to draw conclusions based on experiences of other coun-
tries which carry out planning. When, however, they are faced
with a contradiction, oné sees that their present knowledge has
its origin in the experiences of others and gathered under totally
different, conditions whiech are now supposed to serve them here,
The result is that they are unsuitable for these theories,

(if) Nationalism appears in planning in the shape of «Arab
socialisms. This is supposed to be socialism based on a funda-
mentally different philosophical outlook. This view greatly hind-
ers drawing lessons from socialist theories,

6 — This must not be taken to mean that the socialist 8ys-
tem of economic planning as practized currently in the European
socialist countries can be or should be copied in developing coun-
tries (the progressive ones, included), ‘Planning, as already men-
tioned, is a social category and as such is related to the conerete
social ¢onditions of the particular célir;try where it is to be realiz-
ed. This again does not mean that in the basic elements of the
system, there cannot he some analogies or identities. The varia-
bility is in the- degree of decentralizatipn or centralization of de-
cision making, C )

= “ — 109 —
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7 — The specific basic elements and characteristics of a de-
veloping country where an effective system of planning is to he
-realized, i.e., the degree of centralization or decentralization, re-
sult from the specific socio-economic and political conditions of
the country concerned and depend on : '

(i) the position reached in economic development generally
(position of the productive forces) ;

(i) the power relations between the various socio-economic
formations (the state or public sector, the. cooperative sector and
here especially its social character generally, the sector of small
commadity producers and the private cafpitalist sector) ;

. (iii) hmman relations which express the power relations and
that they are stable ! ) :

(a) as relations between people and state, .

(b) as relations beltween man and man especially in produc-
tion,

(¢) the relations of man with the means of production espe-
cially his attitude to worlk, Ce

(d) the state of education and training of a worker and the
standard of education and training in general, .

(e) the existence of progressive mass organizations, espe-
cially the existence of progressive parties which include
the avant-garde. of society and has a mass basic and it
is possible for it to determine the direction of develop-
ment and enforee its realization.

8 — Apart from the social criteria, one may not leave out
of consideration the organizational-technical problem. There is
a close connection between centralization, decentralization and
the system of indicators. The relation is of gquantitative and a
qualitative nature. The number of indicators required (as infor-
mation and as a directive) rises with the degree of centralization
and decreases with decentralization. The qualitative relation is
the reverse, i.e., the quality of the indicators used must rise
with inereasing decentralization and it has to assume the cha-
racter of an incentive.
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9 — The ptresent stage of development in developing coun-
tries requires a good deal of centralization. This is all the more
hecessary since the given possibility is consistent with a relatively
limited compléxity of the given economy. In this way a rela-
tively less difficult comprehensive survey can be obtained of ‘the
reproduction Process including its internal and external interrela.
tion or inter-dependences, At the moment the realization of

" centralization deemed necessary in economic planning is made
difficult, As a consequence the given possibility is limited
because of insufficient build up of a reliable system of statistical
information, ' . ‘

" 10 — The current two-level 'System of. planning in develop-
ing countries cannot be maintained but has to be refllaced by
a uniform’ system which encompasses all levels and can be con-
sidered as a unit of economic and enterprise planning, Rased
on the actual fact that . the economy is a cybernetic ‘system,
planmning must also be based on eybernetic methodology. In
principle it has to encompass all. the partial systems of the

aggregated whole system. From this standpoint, by .planning
we mean, - )

(a) tH_e strategy applied in order to-attain some Eimé or
results and

(b) the totality of the aims snd results of the partial and
the aggregated or the whole system,

11 — Planning in developing countries, like any real and
effective planning generally has to be a unity between

(a) long-term brognostic estimation of future development
"' stages stretching from a period of 15 to 25 years,

(b) a concrete perspective plan stage of about 5 or 7 years,

(e} a .short-term plan period with all the concrete tasks
fixed for the plan year. - '

Prognostic estimation hag the following tasks :

(i) research in international economic development within

a system of international division of labour to which the country
belongs, .

ALY
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(ii) research in international trends in development in
demand according to the typical export products of the coun-
iry concerned, the development of eventual substitutes, i.e.,
research in international trends in the development of productive
forces,

(i) research in fhe natural conditions of the country and
the resulting- production possibilities, :

-

(iv) based on research, a programime has to be worked out
fixing the necessary changes in'the structure after taking into
consideration the_current economic structure of the country con-
cerned, i .

(v) apart from these economic structural changes, there has
to be a prognosis of social structural changes which are neces-
gary in order that thé economic surplus could be productively
used, i.e., for realizing the prognostic programme,

{vi) further, there has to be a prognosis in the sphere of

ourrent sociolggical problems and the resulting changes which

are a consequence of social and economic structural changes or
conditions for these changes (population figure, its social and
professional relations, demands on professional groups, conclu-
sions drawn for education and training in view of the changes,
cultural and materials needs of the population etc.).

As a generally velid plan axiom, also for the developing
countries, it has to be stated that perspective plans are specifica-
tions of long-term prognoses without making it an arithmatical
fraction, In this way, results of prognostic-estimation are con-
tinually and ecritically examined and ‘nodified. This applies to
ghort-term and perspective plans as well,
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