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ABSTRACT

The aim of this study is to solve numerically an infihite
horizon optimum growth path and investigate the qualities

of such a path. To do this, I surveyed the macroeconomic
behaviour of the Egyptian economy over a limited period

of time (1945 - 1965). Statistics on population;
employment, wages, 1nvestment and production for the

two main sectors in Egypt were analyzed with the view to
establishing the production and consumption patterns

in each sector. In Both sectors, neo~classical production
functions provided the framework for the available time

series data on agricultural and industrial production.

Under the assumptions of a constant exponential rate of
growth of the population and constant rates of depreciation
of the capital stocks in the sectors, the dynamic
behaviour of the population and the capital stocks was
determined. The rate of change of the proportion of
labour in the urban sector was assumed to depend on the
real wage differential between the two sectors and the
size of the urban sector. This behaviourial relationship
turned out to be guite crucial in the determination of the
optimum path. The index of performance chosen was that
of a constant elasticity of utility functional. Although
the utility function is convex in-its main argument
(consumption), the convexity of the utility functional
subject to the dynamic constraints’was difficult to
establish through either analytic or numerical methods.
Consequently any computed optimum path was provisionally
assumed to be a local one. The final optimum path was

obtained by repeated computations.




The methods used for the main computations ‘are fully
explained in a technical chapter and the Appendix.
The importance of computation errors and the problem
of numerical stability of the solutions are fully

explored.

The Optimum path was surprising in many aspects:

1. Initial high rates of savings in the agricultural
and the urban sectors. 2. The agricultural sector
was virtuall? depleted of all its labour force within
the first fourteen years. During this period urban
capital reached its peak and agricultural capital its
apogee. 3. A reversal of the early trend occured

30 years after the start of the program. This meant
that agricultural capital was rebuilt, and labour
flowed back into agriculture. 4. The effect of o
increasing the gross rate of discount was to render the
optimization inoperative after 40 years. In the short
run, increasing the discount rate reduced slightly the

rates of savings in both sectors.

The basic model was extended to cover two possible
asnects of Government expenditure policies on education
and their effects on the rate of unemployment in the
urban sector. Labour in agriculture was assumed to be
fixed. The net result was to shift the savings burden
on to the urban sector where the initial rate was up to
80% of urban output. Part of the urban savings was

used to build up agricultural capital.




FPinally an attempt was made to compare the optimum path
with the actual path for the first 20 years of the program.
The actual path was found to ke closer to the optimum

path of the second model than the first.
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SECTION 1

MACROECONOMIC BEHAVIOUR OF THE EGYPTIAN ECONOMY

1945 - 1965




INTRODUCTION

Since the beginning of the nineteenth century, Egypt
experienced periods of strong central control of the
economy as well as periods of laissez-faire. The

trend this century has been in the direction of central
control especially since the world depression of the
thirties.+1 The Government experimented with planning

as far back as 1935. Two five year plans were

imnplemented to cover the years 1935-39 and 1946/47 - 1950/51.
These early plans however, were simply lists of projects
to be undertaken by the Government within the planning
period. The revolution of 1952 brought with it a new
sense of urgency to the achievement of high rates of
economic growth, Two academic bodies were established:
the National Planning Institute and the National

Planning Committee. Their function was to gather data
about the Egyptian economy, initiate new investigations
to hélp their understanding of the behaviour of the
economy and finally to draw up a‘succession of five-year
plans. The implementation of these plans rested with

the Government administration. The economists on these
bodies drew upon the resources of many western specialists;
chief amongst them were two Nobel laureates; Ragnaxr Frisch
and Jan Tinbergen. They came to instruct, advise and
criticize, but fundamentally they brought their own
theories of planning into Egypt. The resulting three
plans which covered the years 1957/58 - 1969/70 carried

2
their imprints.

The actual plans were based on predictions of future

demands for goods and services in both the private and




the public sectors. With an overall target rate of
growth of GNP, they formulated the sectorial capital
output ratios necessary to achieve this rate of growth.
From the capital-output ratio, they determined the
investment allocation in each sector and subsector of

the economy. This was their concept of planning in a
nutshell?3 My main criticisms of these plans are: the
objective of the plans was to achieve a doubling of the
National Income in 12 years or a 7% target annual rate

of growth. They omitted any explicit welfare
consideration for the present and future generations.

In practice however, they needed to comply with definite
welfare targets. For example in 1961 they embarked upon
an ambitious emplbyment drive in both Government and
industrial establishments. The plans were too static
and therefore they could only account for the very short
run. The difficulty with such plans being that targets
are quite easily upset by exogeenous disturbances. A
Case in point being that the target rates of growth of
transport and construction were completely wrong because
of unforeseen increases in Russian aid deliveries and
Suez Canal traffic. Third; the shadow price of labour
was assumed to be zero, following the unlimited supplies
thesis. This concept has been challenged by Hansen (24)
- (27). I shall demonstrate in Chapter 2 that average
wages in agriculture are low due_to various factors, one
of which is the seascnality of employment there and that
it is too facile to assume a zero shadow wage for that
sector let alone for the whole economy. Fourth: no
allowance was made in the plans for deliberate employment
policies. It is guite obvious that leaving such policies

to the exmediency of politics weakens the whole concept

of planning.




In the next section I shal} attempt to complement short
term planning with a very long term plan. I shall build
two deterministic optimal growth modelé which will
approximate the behaviocur of the Egyptian economy. The
objective in each will be to maximize a specific ﬁelfare
function- for the entire populatién. These models will
be dynamic, hiéhly aggregative and assume homogenous
capital. I shall not deal with the diversity of
techniques in production. I shall only assume that once
an optimal path has been found foilowing the neo-classical
assumptions, we can obtain optimal paths which allow for
differing techniques in the production of all goods along

N
them.+

The models will be "dual-economy" models in the
sense that the ecoﬁomy will be assumed to have two sectors
with differing behavioral characteristics. In the first
model I shall concentrate on measuring the shadow wages
and the rate of migration from one sector to the other.

In the second model I shall deal with employment policies
in one sector and the shadow wages for both sectors. The
importance of this exercise lies in the evaluation of the
shadow wage which is essential to any attempt at project

5
evaluation and appraisal. T

Egypt has been cited by Lewis as a country where his

model is applicable: an economy with a backward agricultural
sector and a modern industrial sector. Labour migrates

from the backward to the modern sector to give impetus to
economic development. This much is true. Mabro (39)
showed that indeed there has been labour migration from

the rural areas to the cities during the period of intense
capital formation in industry. However, the nature of

dualism in Egypt differs from that of the Lewis model:-




The agricultural sector is "backward" in the sense
that the technigue of production is primitive, i.e.
labour intensive. It is not backward because of
the existence of a large subsistence sector.
Subgistence agriculture in Egypt disappeared a long
time aqo.h‘N6 There is a good deal of family farming,
but this is a different story altogether. These

farms are commercilal; they hire seasonal labour and

grow crops which they eventually sell for profit.

Industrial development did not start due to the existence

of the investible surplus in agriculture. Before
1930, +this surplus was elther consumed on importables
or deposited abroad. Two events led to a serious
interest in developing industry: the depression

of the thirties and World War II. The former brought
sudden urgency in the need to diversify the national
product and the latter left Egypt with a framework

from which it could industrialize.

The existence of disguised unemployment in agriculture

has been vigorously disputed by Hansen (24) - (27).

I shall demonstrate further in Chapter 2, that in fact
the marginal product of labour in agriculture is quite

possibly above the wage rate. The importance of this

point needs to be emphasised because of its implication
on labour migration from the‘rural areas to the cities.

Withdrawal of labour from agriculture needs to be

accompanied by either technoleogical change, or increases

in the other factors (Capital and Land) in order to

keep output from falling.




Dynamic dual-economy models have so far been faithful to
the Lewis assumptions.+7 Therefore the realities of the
Egyptian situation would lead us to a completely new
theoretical investigation. Especially novel will'be

the treatment of services and foreign trade. In the
first model I shall completely integrate the services
into one sector (the urban) while in the second I shall
divide %hem into "productive" and "consumptive" parts.
Foreign trade will be treated in the light of balances
between foreign and domestic resources, and any

disturbance in these balances will be assumed not to

affect internal prices.

This study will be divided into two parts, the first
containing two Chapters in which I shall give a detailed
historical survey of the development of output and factors
of production in Egypt since 1945. I shall also outline
the economic policies and quantify the policy wvariables
for investment and wages. In the second part I shall
build the two dynamic models, present their numerical
solutions and subsequently plot the optimal paths for
investment, wages and employment in each sector. I
shall also make a quantitative comparison between the
optimal policies and the actual ones and draw some
conclusicns as to the implication of this comparison to

future plans and policies.

A note about the data. Statistics in underdeveloped
countries are usually scarce and highly unreliable when
they happen to be available. The unrealiability is due
to the lack of sophistication in the collection of the

data. An obvious example would be to take employment
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statistics for agriculture during seasonal slack periods.

The general ignorance and fear of the population is another
factor contributing to unreliable statistics. People,

on the whole do not give accurate answers to gquestions

for fear of further Government :‘Lnterference.h"8 In Egypt,
the massive amount of research done by the National

Planning Committee and the National Planning Institute

has helped to resolve the problem of availability and
reliability of future statistics. The problem of reliability
of old data still remains, and the proliferation of research
has if anything complicated this problem since it introduced
the various authors' guesses and estimates. This is one

of the problems I faced when I studied the behavior of
Egyptian manufacturing industryﬁ9 I was able to
discriminate among the sources by methodically testing for
the suitability of the data for a Cobb-Douglas production
framework. I shall not attempt here any serious
discrimination among the sources, as this can become a

vast subject for research. Instead, I shall rely on

the judgement of those western economists who have evaluated

10
and processed the primary Egyptian data.+
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Chapter 1

OQutput and Factors of Preduction in Agriculture,

Industry and the Services.

A. Introduction

Egypt has had one major visible output: cotton. It

became a major world exporter of this commodity following
the American civil ‘war and the subsequent decline of

cotton production from that area. The main disadvantage

of being a one crop exporter was brought home to the
Egyptians in the thirties with the sharp fall in world
cotton prices. The low standard of living achieved

then convinced the Government of‘the wisdom of diversifying
the economy and the serious development of industry.
Industry, did not lack either the home market for its
output or the necessary input resources. Imports already
satisfied the existing demand for industrial products and
the early development of industry centered around cotton
production for which the raw materials input was abundant.
The second World War provided a catalyst for industrial
development in two ways: the preéence of armies on Egyptian
soil meant that many local people became trained in specialized
repairs and maintainence work. The departure of those
troops left Egypt with much of their transport and
communications equipment which helped provide an infra-

structure for the developing industry.
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As an indication of the diversification effort, the share
of raw cotton in the total value of exports dropped from
74.4% in 1938 to 53% in 1962 while vegetables have risen
from 3.3% to 6.7% and the share of rice rose from 2.4% to
4.2% over the same period. The share of processed cotton
{varns-and fabrics) rose from 1.9% in 1953 to 11.8% in
1962. Industrial products other than fabrics increased
their share from 11% in 1953 to 17% in 1959.+11 This
clearly indicates that efforts at diversifyving both

agriculture and industry were meeting with some degree of

sSuccess.

The postwar era witnessed some heaavy emphasis placed on
industrialization and especially after the revolution of
1952 when serious economic planning began to be
contemplated. Agriculture was not neglected; the most
ambitious irrigation project ever undertaken by the
Egyptian Government was completed in 1970. This is the
famous Aswan Dam whose financing problems led directly to
the Suez War of 1956. But the sector that grew the most
was the so-called services. Despite planning attempts
to reduce its size,f12 this sector formed 56% of GNP in
1962/63 while its share of employment was 34% in 1960.

By comparrison, the share of the services in the GNP was

43% and theilr share of total employment was 24% in 1937.

The distribution of GDP at constant prices is indicated
in table I-A-1. Notice that the combined share of

agriculture and industry has been declining.




Table I-A~1
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Gross Domestic Product at Constant (1954) Prices’ in Millions of Eg
Year Agriculture Industry Construction Transport Housing Commerce
Electricity Communication Finaice
1945 303 91 19 38 50 122
1946 302 92 22 43 51 142
1947 299 101 25 46 53 147
1948 328 113 31 61 56 169
1949 325 126 25 72 59 190
1950 303 133 22 78 62 210
1951 304 132 36 81 65 209
1952 334 132 30 81 68 193
1953 315 134 37 86 73 181
1954 312 146 . 33 88 77 188
1955 325 158 26 60 64 169
1956 334 169 27 60 66 175
1957 347 182 31 60 68 184
1958 366 196 36 66 69 201
1859 384 208 40 79 72 213
1960 391 226 41 93 74 222
1961 376 251 47 104 75 230
1962 386 271 59 116 77 257

* details of the sources are listed in the footnotes.
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Construction, *transport and communications, housing,
commerce and finance and Government were deemed to form
the large services sector. Table T-A-2 gives an idea
of the changing distribution of GNP between agriculture,

industry and the services.

Table I-A-2

- LAk
Percentage Distribution of GNP by Main Sectors

Sector 1937/39 1945 1954 1962/3
Agriculture 49 44 30 26
Ind.& Elec. 8 10 15 18
Services 43 46 55 56

The services occupy a large share of employment and

investment as indicated by tables I-A-3 - 5.

Table I-A~3

Distribution of Employment by Main Sectors '
1937 1947 1960
A.Total Population(0C's)1l5,933 19,022 26,085
B.Total Employment (0ON0's)5,783 6,590 7,833
a) Agriculture 4,020 _ 4,075 4,406
b) Industry & Elec. 377 589 771
¢) Services 1,386 1,927 2,659
C.Percentages B/A% 36 35 30

C/B% 24 30 34




Table I-A-4
16

Employment by Sectors (in Thousands)'

I
Males, Women and Children Adult
1937 1947 1960 1937
Agriculture 3,539.0 4,074.7 4,406.4 2,975.8 z
Industry and Elec. 377.1 588.5 771.0 330.0
Construction 116.5 111.7 158.9 113.4
Commerce 436.1 587.5 641.4 375.5
Transport & Comm. 137.1 201.6 260.2 133.3
Other Services 696.3 1,046.4 1,595.3 529.1
inc. Government
Total: 5,782.7 6,610.4 7,833.2 4,457.1 5
Table I-A-5
17

Distribution of Investment by Sectors (in per cent)T

1952/53 1955/56 1959/60
Agriculture 11.6 10.5 14.8
Industry & Electricity 29.8 34.1 32.4
Services 48.7 55.4 62.9
a} High Dam (Construction) 0.3 2.5
b) Houses (Construction) 31.8 30.2 18.1
¢) Transport & Commerce 16.1 14.2 20.9
d) Other Services 10.8 ‘ 10.7 11.4

Note: The classification of the services to include constructicn and housing was nc

the sectors into production_and consumption services oth will beccme part_of, 6 the
consumption serviges wgii play a role 1in tﬁe secon ﬁoge wklc% 1S concerned w1tﬁ €
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B. The Demographic Picture
The earliest census was taken in 1882, Population growth
did not proceed at a constant rate. This can be seen

immediately from the table below.

Table I-B-1

Intercensus Rates of Population Growth. He

Period Rate (in percent) Period Rate (in percent)
1882-1897 2.3 1927~-1937 1.1
1897-1907 1.5 1937-1%47 1.8
1907-1917 1.3 1947-1960 2.3
1917-1927 1.1 1960-1966 2.5

The assumption of constant rate of population growth does
not hold for Egypt over the last century.On the other hand,
we can argue that the past is a poor guide to the future.
The first half of this century saw too many exogenous
disturbances which might have influenced an otherwise
constant rate of population growth. H? In the postwar era,
two opposing forces were acting on this rate: first, the
advance in the treatment of disease and the prevention of
infant mortality and the second the increasing introduction
of birth control methods in underdeveloped countries. The
exact effect of each factor is not known. It is the lack
of knowledge that led Egyptian planners to make five

separate forcasts about the future rates of population

growth. I shall only list two in table I-B-2.

Table I-B-2

420
Population Growth Forecasts 1960 - 19851L
Rates of Growth: 1960-1970 1970-1985 1960-1985
a) Most Optimistic 2.0% 1.4% 1.6%

b) Most Pessimistic 2.8% 2.8% 2.8%
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Participation of the Population in Economic Activity+

Year Population People Engaged
in Millions in Econ.Activity B/A in
a B percent
1937 15.9327 6.0107 37
1947 192.0218 6.6972 36
1960 26,0253 7.6439 30

The decline in the percentage of the economically active
population in proportion to total population does not

mean that the ratio of the labhour force to total

population has declined, since economically active
population includes women and children who form a marginal
appendage to the labour force. The initial stages of
development are often accompanied by the withdrawal of

this marginal labour. A better indication therefore,
would be to measure the proportion of adult male employment

to the total population.

Table I-B-4

Adult Male Employment and Total'Population+22

Year Adult Males Total Proportion of Adult
Employed Population Males to total Popu.

1937 4,.4571 M 15.9327 M 28%

1947 5.2457 M 19.0218 M 28%

1960 6.5937 M 26.0853 M 25%

This gives us the result we have been hoping for, i.e.

an almost constant labour force as a proportion of total

population. This result was confirmed by the labour and

manpower surveys that were carried out between 1957 and

1960. Labour was defined to include employed and unemployed

workers while manpower included potential workers as well

as actual ones and it included housewives, students and

children.
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Table I-B-5

23
Labour Force and Manpower Surveys

Year Proportion of labour Proportioh of
force in total manpower in total
population population

1857/58 29.7% 76.6%

1959 ) 28.6% 76.0%

1960 25.0% 77.7%

As to unemployment, the census figures are not very
reliable since they show a negligible number of unemploved

in the entire economy.

Table I-B-6

Unemployed and Economically Active Statistics °
Year Unemployed Total Economically Percentages
(CO0's) Active (000's)
A B A/B
1937 23.1 6,010.7 0.4
1947 35.4 6,697.2 0.6
1960 174.9 7,643.9 2.5

More reliable figures are obtained from the labour sample

surveys, Unfortunately they only covered four years.
+2§

Unemplovment in the Urban Areas

1957 1959 1960 1961

112,000 92,000 124,000 106,300

If we take the 1960 figures, we can easily calculate that
unemployment was at the rate of 3.64% of total urban
employment and 4.7% of employed adult males in the urban

areas.




C. The Agricultural Sector 21.

Two production function studies were made about Egyptian
agriculture. El Immam (l4) used a Cobb-Douglas framework

to link total output with water, fertilizers, land and
labour and covering the period 1913 - 1955. Water had no
significant coefficient. Hana Kheir ElDine (32) made another
study for cotton and cotton seed output with the input

of fertilizers, land and labour. They both neglected

to make sufficient adjustment for the employment of women

and for the factor of seasonal employment.Jrz6 The framework
of either author was far too complex to be included in an
aggregate production function. I shall limit myself to

the two factors of production: labour and capital. Land

will be treated as part of the Agricultural Capital.

1. Output

Agricultural production fluctuated slightly but with a
definite upward trend.

Table I-C-1

3.2 7
Index of Agricultural Output (at constant 1945 prices)

Year Index Year Index Year Index

1945 100 1951 109.06 1957 131.47
1946 98.66 1952 121.36 1958 118.42
1947 101.45 1953 111.85 1959 137.53
1948 121 1954 123.48 1960 141.5

1949 118.56 1955 118.95 1961 124.30
1950 113.08 1956 123.32 1962 153.62

1963 176.53

The value added figures were given in table I-2-1 p.l5.
Qutput in agriculture consisted of fibres, cereals,
vegetables, fodder, animal products, fishing and hunting.

The crop distribution in value is indicated in table I-C-2.




Table I-C-2

428
Distribution of Total Value of Agricultural Crops in percent]
Commodity Average 1945-49 Av.50-54 Av.55-59 Av.60-61
Cotton 33.4 53.8 46.6 43.3

Rice 10.7 5.0 9.0 10.6

Wheat 10.9 13.5 13.4 12.1

Maize 11.3 11.7 15.0 14.0
Millet,Barley

Beans, Lentils 33.7 16.0 16.0 22.0

Onions & Sugar Cane

Total: 100 100 100 100

The reason for the prominence of cotton is its high
profitability. However the dictates of profits are balanced

by technical limitations on the growth of cotton. Only

one third of the cultivated area can be used for cotton
production since the scil used for such production gets
exhausted rather drastically. A complementary crop has
been found which is suitable as cattle fodder.*zg Animal
products have grown in importance, and in 1959/60 amounted
“to 20% of gross value of production.+30 The profitability
of cotton and other crops are obviously difficult to comnute.

Hansen did make an attempt to compute these figures after

making some simplifying assumptions.

Table I-C-3

31
Crop Profitabilitxl955—l959+

Net Value Added Net Profit Excl. Net Profit Inc.

Labour Cost Labour Cost
EE/feddan+32 £E/feddan £E/feddan
Cotton 63 25 42
Wheat 19 -2 6
Millet 24 6 i6
Barley 20 4 10

Rice 53 31 45




Vegetables are in fact the most profitable crops, but
they are not widely cultivated because they need an
efficient system of distribution to population centres,
which Egypt lacks at present. The increase in their
cultivation is therefore dependant on the development of a
good system of transport. The second worst profitable
crop, rice can only be grown in areas which are super
abundant in water. These areas are being steadily
increased. Cotton, the third most profitable crop is
not hindered by the disadvantages facing vegatables and
rice. This is the reason that diversification of

agricultural production in Egypt is a slow process.

2. Land

Unlike cultivation that is dependant on rainfall, Egyptian
agriculture could not exist without the water of the Nile.
Dams, Canals and drains are the lifeline of the land. This
is why it is easier to consider land and water to form a
single factor of production. Land and water are
complementary and any increase in the supply of water could
mean an increase in the cropped area as will be shown

instantly.

The traditional technique of irrigation in agriculture was

follows: Nile floods cover a wide area of the "Delta"

once a year (summer). Flood water is then stored in
basins which are gradually drained off. This allowed for
one crop (winter) to be grown each year. With the

increased use of water controls by dams, canals, pumps
etc. not only waste land is being reclaimed, but
cultivated areas can be cropped more than once a year.

Canals and drains increased by 14% between 1945 and 1960.




Table I-C-4 24,

33
Length of Irrigation Canals & Drains

Year Length (in1l000 Km)
1945 33.3
1950 35.2
1955 36.2
1960 38.1

Associated with this increase in length of canals and
drains was a 45% increase in the horsepower output of

irrigation and drainage machinery.

Table I-C-5

; .3 b
Horsepower used in the Irrigation SystenfI

Year Horsepower (in 000's)
1945 403
1950 440
1955 547
1960 587

Roughly speaking 3 horsepowers were needed to operate one
kilometer of irrigation canals and drains that have been
added since 1945. Wwhat is remarkable about these figures
is that 14% increase in the length of irrigation canals
meant a 13% increase in the size of the cropped areas for

a shorter neriod 1947-1960.

Table I-C-6

35
Cultivated and Cropped Areas in Million Feddans+

Year Cultivated Area Cropped Area
1947 5.7 9.2
1957 5.8 10.3

1960 5.9 10.4
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It is clear from the above that investment in canals,

drains and irrigation machinery should increase the

factor Land, though the type of relationship that‘exist

is not quite clear. Therefore, strictly speaking one
needs to distinguisgh between investment in Land and
investmgnt in agricultural capital. The usual

assumption is to consider all investment in the agricultural
sector as contributing to the increase in the capital stock
thereafgsrather than an increase in the factor land. This

assumption will not be adhered to here, but will be

relaxed when building the Aggregate Agricultural Capital.

3. Capital

The majority of people in agriculture work on smallholdings
(less than five feddans). Following the land reform
decrees of 1952, the trend has been towards even smaller

holdings.

Table I-C-7

Distribution of Holdings by Ownership and Size+37

Holding Size 1950 1950 1956 1956

in Feddans % of Total % of Total % of Total % of Total

Area Holders Total Area Total Holders

Less than 1 1.8 21.4 2.3 32.3

1 -5 21.4 57.1 = 22.9 49.4

5 ~ 20 24.8 17.4 27.1 15.0

20 - 50 12.9 2.6 12.8 2.3

50 - 200 18.6 1.2 16.7 0.9

Above 200 20.5 0.3 18.2 0.1

100 100 100 100
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The area greater than 50 feddans declined from 39.1% of

total cultivated area to 34.9% in 1956. The cropped

areas were probably much more fragmented than the figures

above indicate because ownership and enterprise are

separate as far as the large estates are concerned.

Absentee landlards usually fragment theilr estates by

renting them either to landless peasants or to small

owners who need additional land to cultivate.

-

Table I-C-8

38
Fragmentation of Land Holdinqs+
Tyoe of 1950 1950
Ownership § of % of
Total Area Total Holders
Owners 61 66
Tenants 20 20
Mixed 19 14

1956 1956
% of % of
Total Area Total Holders

59 58
22 28
19 14

It is with large estates (greater than 50 feddans) that farm

machinerybecomes economical, in the sense of saving the

labour cost: mainly in the prevention of crop wastage

39

through loss and pilferage.+ However the decline of

large estates was accompanied by a guadrupling of the

horsepower output of licenced farm machinery.

Table I-C-9

Licenced Farm Machinery e
Year Number of Machines
1944 2926
1949 6449
1952 7582
1957 10065

1960 10348

Horsepower in (0D00's)
78.2
193.3
226.7
316.4
328.0
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The reasons for this growth are: <first, landlords on
large estates have become aware of the advantages of

using farm machinery in increasing the efficiency of
cultivation. Second, the Government after 1952 actually
encouraged the setting up of farm cooperatives which were
obligedhto use farm machinery. Third: newly reclaimed
desert land was usually cultivated by machine intensive

methods.

According to my calculations, machines never amounted to
more than 20% of total wvalue of capital in agriculture

at any time from 1945 to 1960. The rest of the cawmital
stock was made up of work animals such as buffalos, cows,
mules, donkeys and camels. The calculations were made
in the following manner: the price of a horse can be
assumed to represent a crude approximation to the value of
a unit of horsepower; therefore the ratio of prices of
other animals to that of a horse is assumed to represent
their horsepower content. This procedure led me to
construct a series for capital in agriculture between 1945-
1960. Table I-C-10 shows the details from which we can

see that capital grew by 27% in the 15 year period.
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Table 1-C-10

Estimated Capital Series for Agriculture 1945-1960
T

Measured in Thousands of Horsepower

Animal Use Horsepower 1945 1949 1952 1957 1960
Type Content
Buffaloes 1 54/70 964.50 947.56 934.50 1057.04 1175.00
Cows 1/3 53/70 328.10 337.42 341.71 348.01 400.17
Mules 1 72/70 12.34 12.34 10.28 10.28 10.28
Donkeys 1 15/70 252.09 219.56 185.32 200.73 209.72
Camels 1 44 /70 115.64 131.36 103.70 99.93 108.73
Horses 1 1 26.00 36.00 39.00 44.00 46.00
Machines 97.00 193.30 226.70 316.40 328.00

Total a)Measured in  1795.57 1877.54 1841.21 2076.39 2277.90
Hp (000Q's)

Capltalb)Measured in Value

Terms at Const. 1945 prices

Egyptian £ Millions 139.113 96.800 124.950 189.052 207.289

4. The Aggregate Agricultural Capital (AAC)

If we agree with Colin Clark (9) and assume that all investment
in agriculture will merely increase a single Capital stock there,
differentiation between Land and Capital becomes unimportant.

I shall therefore combine Land and Capital and call the new
factor Aggregate Agricultural Capital. The value of Capital

is known from table I-C-10 above, and I made an estimate of

the value of Land in the following manner: investment figures
in Land between 1947 and 1957 are known; we also know the
increase in the cropped area during that period. Therefore

a value can be attached to each feddan. The details are

given in table I-C-11 which follows.




Estimation of the Aggregate Agricultural Capital+

Table I-C-11
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Ny

Year Investment in

(Exc.High Dam)Wholesale Value of

Value of

Land Current Constant Prices Land Const.Aggregate
Prices 1945 Prices Index 1945 Prices Agric.Cap.
£EEM £EM 1953=100 £EM £EM
1947/48 9.719 10.154 90 1,450.168 1,568.124
1948/49 11.835 12.095 91
1949/50 38.464 38.464 93
1950/51 13.373 13.373 103
1951/52 12.459 12.459 107
1952/53 13.70 13.70 103
1953/54 14.80 14.80 99
1954/55 15.30 15.30 98
1955/56 18.00 18.00 105
1956/57 19.6 19.6 115
1957/58 21.2 21.2 118 1,623.558 1,813.610
5. Labour

Census figures indicate little change in the number of people

employed in agriculture over a 20 year span.

Table I-C-12

Population Occupied in AgricultureTH

Year Agricultural Labour (in Millions)
1937 4.28

1947 4.22

1960 4.40

The 1960 Census gives us a breakdown of employment among

i, women and children.
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Table I-C-13

b4
Bmployment of Women and Children in Agriculture in l960+
{in 00's)

Men, aged 15 and above 3,560
Women, aged 15 and above 131
Boys and~girls aged 6 - 14 715

Total: 4,406

If we consider that a woman's effort to be equivalent to 2/3

45
of a man's effort and a child's to be 1/2 that of a man,

then manpower in 1940 was only 4.011 Millions. The Census
figures need to be adjusted by a factor of 4.,011/4.40 for
1960. If we assume this adjustment factor to be wvalid
throughout the period 1937 - 1960, and after linear inter
polation to find the number employed in 1945, we have the

following series for Labour in agriculture.

Table I-C-14

Adjusted Labour Series for Agriculture 18945 - 1960“S

Year Labour in (000's)
1945 3,899,080
1947 3,855,000
1960 4,011,000
Or an approximate increase of 4%.  These figures need to
be further adjusted for seasonality. The total number of

days worked each year 1n each province were calculated in

table 1-C-15 overleaf.
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Table I-C-15

Total Number of Working Days in Each Province 1955+L}7
Province Number of Days Province Number of Days
Bahera 198 Munfia 83
Menia 224 Gharbia 111
Kaliyubia 145 Asgut 128
Kafr—-el-Shekh 169 Giza 148
Snhag 119 Dakalia 249
Beni-Suef 238 Quena 129
Sharkia 235 Fayum 216
Aswan 125

The average number of days worked in all provinces is
167.8 days, or .461 of a year. This figure tallieswell

4 8
with that computed by Hansen (180 days per year)+

6. Technological Change

In the absence of a Solow—-type-econometric study on
agricultural production to determine the type and rate

of technical progress there, I can only suggest the
existence of technological change according to the available
evidence. I shall, in addition, make a rough estimate

of its annual rate.

If the production(set in an economy obeys the neo classical
laws of decreasing returns to a factor and if output
increased over time by a larger proportion than the increase
in factor inputs, we may conclude either of two things:

either that production is on the portion of the curve where
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the marginal product of Capital is greater than its
golden rule value or that the production set has been
experiencing autonomous shifts upwards. The situation in
Egyptian agriculture was as follows: between 1945 and 1960
the output—-labour ratio increased by as high a figure as 36%
and as low as ZZ%T50 while the capital labour ratio and the
land labour ratio increased by 22% and 11% respectively.

If we assume the production set in Egyptian agriculture to

obey the neo classical rules, then the scale of production
there might allow us to ignore the first possibility, i.e.

that a large increase in ocutput due to smaller increases

in factor inputs can bé explained by production being on

the steep rising portion of the production curve. Technological
change was therefore present. The intensive use of

chemical fertilizers during this period would confirm this

hypothesis.

Table I-C-16

51
Supply of Chemical Fertilizers

Years Kg. per Feddan cropped Av. yearly supply
1940-1944 22
1945-1949 47
1950-1954 79
1955-1959 85
1960 134

Or an increase at the average annual rate of 5% between 1945

and 1960.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































