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GENERAL BACKGROUND

The great progress in present world agricultural production is
due to the great care given for finding the most efficient methods required
for agricultural production. The use of agricultural mechanization in
- advanced countries has resulted in ¢tncreasing agricultural production,
decreasing .agricultural costs, increasing the efficiency of the agricul-

tural laborer and raising his standard of living. This is because the

mechanical equipment replaced man and animal in agricultural operations.

In that way, man has been liberated from being enslaved to the land under
unhuman conditions. S | ' >

In underdeveloped countries such as Egypt which try to keep up with
the advanced countries in using modern technology, we find thatragricul—
ture still depends on human and animal power. But agriculture in these
countries still uses the methods which were prevalent a very long time
ago. Any expected development in the Egyptian agricultural methods should
be aided by modern agricultural tools. What makes this of even greater
importance is that the Egyptian economy still depends on agriculture:

The share of agricultural production is about 317 of the total national
income (Al—Hossa;y, 1979). Moreover, the agricultural sector provides
the raw materials necessary for many important industries.

Modern agricultural equipment was first introduced to the Eg?ptian
farmer in the second quarter of this century. However, the method of
introducing fhese tools was carried out in a haphazard way. It was not
at all a scientifically studied or organized method. This haphazard‘method'
resulted in introducing tractors and equipment which were unfit for the
conditions of agriculture in Egypt. As well, tractors were often misused
by farmers for operations such as turning the irrigation sakias (Archi-

medean screws), or pulling the "Norag" in threshing operatioms.




This paper deals with the economics of tractors in Egyptian agricul-
ture. Tractors play a principal role in carrying out all the main agricul-
tural operations. Such operations may often be carried out with greater
efficiency and lower cost by tractor than with traditional human or ani-

mal power.

CHAPTER I: Theoretical Benefits of Tractorization

The benefits of mechanization are derived from five sources: Increaées
in cropping intensity, better yields, changes in cropping patterns, timeli-
ness énd cost savings. In the following, discussion is confined to
tractors only as they are the most important agent of agricultural mechan-
ization, especially in the present stage.

1. Cropping Intensification

Cropping intensity means total yearly cropped area over area under
culﬁivation. In semi-arid and arid lands like Egypt, irrigation makes
possible double cropping. This produces two critical periods in the annual
cropping calendar. Proponents of tractorization stress the importance
of timeliness of seedbed‘preparation. They argue that only through greager
powef availability, which permits rapid and timely seedbed preparation,

will the full benefits of double cropping be realized. On the other hand,

opponents to tractorization are not convinced of the need for tractors

to achieve high cropping intensity. Many areas in Japan, Taiwan and even
in Egypt have achieved double and even triple cropping long before the
advent of tractors. In India also, the bullock powered farms have
achieved 2007 intensities‘in Mondal and Prasad.1 But, it should be noted
also that the negative relation between intensity and farm size is steeper

for bullock than tractor farms. That is, tractors do enable large sized




Present conditions in Egyptian agriculture, especially the shortage
of labor at peak times and its high cost, has doubled the need for mechani—'
cal power, pafticularly tractors, to maintain high cropping intensity. |
2. Yields

Yields are given in quantities per hectare (metric tons per feddan
or hectare). It should be noted that even if non-tractorized farms do
attain the identical cropping intensities of tractorized farms, the delay
in planting may cause losses at harvest time. Furthermore; the proponents

of tractorization think that seedbeds prepared with mechancial tillage

.give better germination. This i's especially true for heavy clayey soils

such as are found in Egypt. The mould board plough can be of great bene-
fit as it disintegrates and turns up the soil fo a depth of 25 centiméteer
This allows greater root penetration, helps in aerating the soil, and
buries crop residues. This operation can not be carried out as effeé;ively
by the bullock drawn plow. Table 1.1 illustrates the average yield

(metric ton per feddan) in the years 1972-74. 1t also shows yieldsApro-
jected till the year 1985, with the expected increases being partly due

to mechanization.

3. Cropping Pattern

There are two parts to this source of benefits. All of us recognize
that the introduction'of a tractor may release land previously used for
fodder, since draught animals are no longer required; In Egypt Dr. A. Al
Gabaly (1977) showed the necessity of gradually getting rid of the working
animals because of competition between man and animal on the limited agri-
cultural area. This is partly because of the fact that Egypt has no natural
grasslands. It is also due to the fact that full term clover and catch

crop clover take up 2.8 million crop feddans (see Table 1.1). There is
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no hope in facing the increase in deménd of vegetables and other food
crops except by reducing the area allotted to animal fodders to half its
present area, and by raising the meat and milk animals with much greater
efficiency. This means that tractors and other devices such as pumps

must replace bullock power in carrying out most of the operations in agri-

culture. Table 1.1 shows.the projected changes in cropping pattern in

1985. According to the table, there will be a decrease in the areas of

catch crop clover, full term clover, wheat, maize, and sorghum. Areas
of the other main crops will increase.

The second part of cropping pattern effects are again due to timeli-
ness. Tractorization proponents‘argue that bullock farmers who achieve
double cropping may be following a less profitable cropping pattern than
tracto? farms due to losses in yields caused by delays in planting becoming
so great that the most profitable cropping patterns are avoided.

4. Timeliness

One’of the benefits of tractors most stressed by its advocates is
the gain in timeliness achieved by tractors. Both labor and land pro-
ductivity are greatly influenced by the timeliness of operation. Timeli-
ness could however be reflected in different ways (other than yields).
All farmers may recognize the losses associated with delays in sowing.
Furthermore, a tractor can be operated in peak periqu from sunrise till
sunset without a breék by switching operators. Bullocks, on the other
hand, require some hours of rest during the day. This fact may be an
important reason for a cost adQéntage of tractors over bullocks. At the
same time we must note that the fact that the tractor is faster and stronger
than a bullock pair does not guarantee timeliness. We know that the extent
of timeliness in operations achievable by a tractor depends on the amount

of tractor capacity. Reducing the capacity per unit area has a negative

effect on timeliness.




5. Cost Savings

Wayne Dyer has said in this respect that "the Cost savings argument
is a catch-all for all other remaining and otherwise not idenitfied
changes caused by tractorization."7 There are several components to this.
First, as indicated above, the replacement.of bullock operations permits
the farmer to avoid the opportunity cost of these operations. Pérhaps
the most significant saving, however, has to do with labor related inputs.
This effect may be both direct, in that actual laborbuse declines, or. in-
direct in that substantial savings in management costs can be attained.

A third component of cost savings involves the decrease in the cost of
other services which tractors can supply, such as transport. This decline
n the cost of transport may be significant, and not apparent when only

cropping changes and yield increases are considered.

CHAPTER II: Demand for Tractors in Egypt

Several studies have dealt with the mcchanical.power needed to service
one feddan in Egypt. Practical experiments have shown that every feddan
with two crop fotations needs at least 1.0 hp., of which 0.7 hp. is applied
to the field and 0.3 hp. remains as reserve power. This power can be di-
vided among the agricultural services as follows:

--507% of the mechanical po&er for preparing the land for culti-
vation.

--257% for operations serving the growing crop.

-=257% for‘harvesting and local transportation.

Calculations by Giles (1975) indicate,that in 1971 the availability
of energy to Egyptian agriculture was roughly 0.4 hp. per hectare (0.168

hp. per feddan). He also found that there appears to be a dramatic rela-

tionship between power and yield up to 0.5 hp. per hectare (0.21 hp./fd]},




across countries. Giles also found other countries, such as Taiwan,
are like Egypt in obtaining relatively high yields even with low energy
inputs. This is dué to a high ratio of irrigated to total cultivated land
and a high portion of the land being rated first class. Countries studied
with available power abive 0.8 hp./ha also have high yields. These tend
to be the developed countries which have well developed, modern agricultural
sectors.

From my own point of view, the 1.0 hp./fd is too high a goal for the
present stage of agriculéural mechanization in Egypt. The typical farmer
" using present methods could not comprehend this amount of mechanical
power at the present time. Consequently, I think that 0.33 hp./fd could
be considered a reasonable goal for the present time, allowing the projected
development in Egyptian agriculturé. But Al Hossary (1979) says that
according to the studies in Egypt made in collaboration with various world
érganizations, the horsepower needed for one feddan is approximately
a.minimum of 0.16 hp./fd, and a maximum 0.20 hp./fd. The Ministry of
Agriculture, on the other hand, has estimated required power to be 0.18
hp./fd. Table 2.1 shows the needed number of tractors to bevstored to

obtain 0.18 hp./fd by 1985, with the following points being taken into

<. . 9
consideration:

——The evolution and increase of the quantity and the capacity

tractors till 1985 (Table 2.3).
——Calculation of the value of equipment on the basis of an in-
flation rate of 107 per year.
The demand for tractors in Egypt is related to the expansion plan
for agricultural mechanization'set by the Ministry of Agriculture. This

plan includes the following three main stages:
1. During the first stage, animals are to be excluded from work-

ing in the fields. They are to be replaced by tractors, small
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agricultural tools and electric power. Acording to the plan

of the Ministry, this stage comes to an end in 1985.

2. The second stage begins from 1985 and runs until 1990.
During this stage, agricultural mechanization is to be used for
many operations which need a great number of laborérs, such as
hoeing and harvesting of grain and rice.

3, The third stage begins in 1990 énd continues until 2000.
During this stage, mechanization of all operations is to be
achieved.

The number of tractors needed until 1985, which is the end of the
first stage, is estimated in Table 2.2. The Ministry of Agriculture has
managed to get some loans and foreign aid which is intended to enable
farmers to buy the tools and tractors required. Some of these loans are:

--$32 million from the International Bank for Reconstruction
and Dévelopment (the World Bank).
~--$1.7 million gift from the American Agency for International
Development (AID). |
--$5 million gift from the Japanese AID organizétion.
Table 2.3 shows the evolution of the quantity, the capacity and the

value of tractors for the years 1978-1985. The statistics include the

number of tractors required every year to meet the expansion plan and to

replace old ones. Shown also is the power required by the expansion plan.

The Egyptién farmer needs tractors mainly for ploughing and seedbed
preparation. Secondarily, tractors may then be used for transport. How-

ever, some studies estimate that 307 of the working time of tractors is

spent for ploughing, the other 707 for pulling trailers and for threshing.

With respect to ploughing, the Egyptian farmer generally prefers the

10

chisel plough (breaker) to any other plough because it resembles the animal

plough, and because it does not need a special skill for operating or ad-

justing it. The demand for the tractors by the farmers is affected by:




-~The quantity and quality of the supply.

--the market price.

--The size of the landholding and required type of cultivation.

Persons demanding tractors can be divided into:

--Larger landholders who want tractors primarily for doing agri-
cultural operations on their own land.

—-Other landowners who want tractors primarily for hiring out
ot other farmers.

--Non-landowners who make the investment as a way of involving

themselves in the agricultural sector.

CHAPTER III: Supply of Tractors in Egypt

The supply of agricultural tractors in Egypt comes from one of two
sources:
--Local manufacture or assemblage.
;-Import.

1. Local Manufacture and Assemblage

'The local manufacture of tractors in Egypt, as in other less developed
countries, depends on the extent of the interference by the state through
imposing suitable protecting customs duties and in providing other encour-

agement. Domestic tractor manufacture would be unlikely without such

government intervention.

In Egypt, Dr. Gazarine (1979) states that because of the degree of
world industrial competition, strong association with one of the
world companies has become the oniy guarantee for the success of domestic
manufacture of tractors and for keeping up with the fast pace of technolo-
gical change.11 Generally speaking, the manufacture and assemblage of .

tractors in Egypt has passed through the following steps:




1. Manufacture of tractors in Egypt began in 1961 with a contract between
the Yugoslavian I.M.R. Company ana El-Nasr Company primarily for the
manufacture of automobiles. Some 3,000 tractors per year in the 50-56 hp.
range were also to be produced, along with some 3,000 additional éngines.
Actual assemblage began in 1962. ' . Thirty percent of
the comﬁongnts of the tractors were planned to be of local manufacture after
the first three stages of the project.(The project included six stages of
one year each.). In 1970, thg project ;topped for four years as Yugoslavia
had then changed its foreign trade regime to a free currency system:
The investments in Egypt were unable to supply the required hard currency.
Eventually E1 Nasr Company started to assemble the Yugoslavic tractors in
a temporary way. In 1978-79, the company found supplies to assemble
approximately 1,000 Yugoslavic tractors.
2. 1In 1971, when the cooperation with Yugoslavia had come to a standstill,
El Nasr Company signed a contract with Romania to assemble the Romanian

o
65 hp. UT0S-65 tractor. In 1972, production actually started and continues
to the present. These tractors are characterized by their IOW'priécs.
In 1978-79, the Company obtained sufficient inputs for assembling approxi-
mately 500 of the Romanian tractdrs.
3. 1In oraer to insure the future of tractor manufacture in Egypt, El Nasr
Company sought to establish a joint venture with a multinational tractor
manufacturer. Companies offerring to participate in such a venture were:
International Harvester, Deutsch, Fiat, Fiat, Massy Fergison,'and

Uzin Export-Import (Rbmania). On June 15, 1976, Massy Fergison was chosen.

The shares of the participants were to be as follows:12

—-Massy Fergison 207 ($4 million).

--E1 Nasr Company 407 ($8 million).




--Nasr Social Bank 157 ($3 million).
—-The Arabic Company for Investment 257 ($5 million).

Before the inauguration of the project, the Arabic Company for Investment
withdrew for political reasons. This made the other foreign parties un-
certaiﬁ about tﬂe adequacy of the contributed foreign currency. Presently,
the situat%on is being re-evaluated. Negotiation with another company
is possible if agreement is not reached with Massy Fergison.

4. 1In 1977, with the help of an American AID loan, E1 Nasr Company imported
the components of 2,300 éractors through a tender issue among the world
companies. Massy Fergison was chosen, and assembling and marketing of

these tractors was begun.

Table 3.1 points out the local production of tractors through the

period June, 1966 until 1978. From it we can see that the total number

of tractors assembled and manufactured during this period amounted

to 13,764 tractors with 50-60 hp. The highest figure for production

was in 1975-76 assisted by the cooperation of Romania; the figure was
2,500 tractors with 65 hp. each. This figure decreased to 1,000 tractors
with.65 hp. in the following year. Cooperation with Yuéoslavia, the
U.S.A. and Romania commenced in 1977-78. Because of this the figures
began again to rise. The total number produced for 1978-79 was 1,259
with powers 56, 62 and 65 hp.

2. The Import of Tractors

In Egypt import of all kinds of tractors from any country is permitted,
even second hand ones. This import is carried out in great numbers through
many organizations such as the General Agricultural Cooperative Society,

the agencies of foreign companies, the El1 Nasr Company for manufacturing
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cars and directly by individuals. Import is allowed through balanced
currency, the formal rate of currency. In spite of the great numbers of

imported tractors, the specifications and standards for their use

have not yet been fixed. Horsepower needed for different crops under

the local conditions have also not yet been fixed. Imported tractors
are subject to a low rate of customs duties, and cooperative societies
are exempted altogether. Table 3.2 presents the quantity and financial
value of tractor imports from 1968 to 1977. It shows that the total num-
ber of imported tractors diminished every year untill 1973, when it amounted
to 1;500 tractors only compared with 3,719 tractors in 1968. The figure
began to rise once again in 1974 until 1977, when it was 6,061.
The factors affecting the supply of tractors can be summed.up as follows:
1. The predicted increase in the arca of the cropped land from
10.722 million feddans in 1972-74 to 11.75 million in 1985,
along with any increases from newly reclaiéed land.
2. The expected increase of the capacity of agricultural mechan-
jzation amounting to 0.45 hp./ha in 1985 from 0.40 hp./fd in 1975.
3. Tractors of the 61-70 hpt class will still represent 607
of the total demand. Consequently the side of supply should
save this number in the market.
4. The readiness of foreign companies specialized in the manu-
facture of tractors to be shareholding partners in assembling
and manufacturing tractors in Egypt. This depends on the Open
Door economic policy and the willingness of other countries to

allow direct foreign investment in Egypt.
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CHAPTER IV: The Present Situation of Farm Tractorization

1. Cost of Agricultural Operations in Egypt

Table 4.1 shows us the evolution of average cost of manual labor,
machine power and animal power per feddan for the major crops in Egypt.
Analyzing the figures, we find that requiréd cost of manual labor has
risen éreaply for all the.studied crops. For cotton, the cost of manual
labor rose from LE 21.8 in 1972 to LE 82.47 in 1979, a rise of 3787 in
eight years. As for wheat, the cost of manual labor per feddan rose from
LE 6.68 to LE 26.7 during the same period, a rise of about 4007 for the
same. period. Concerning rice, the cost of manual labor rose from
LE 12.8 to LE 48.14 during the same period, a rise of 395 7. .For

. sugarcane, the cost of labor rose from LE 20.63 to LE 101.87 durihg the

same period, or 4627.

Although the necessary cost for producing the same above mentioued

crops on one feddan using machine power also increased, this increase
was due to many factors, such as the expansion of'operations achievéd
by using the farm machines on the same unit area. This caused a rise in
the cost of machine power per feddan.

As for manual labor, we find that wages increased while hours employed
remained unchanged. Manual labor hours shouid decrease as a result
of the increased use of machinery.

The rate of cost increase of animal power was less than that of
manual labor and mechanical power. The yearly ayerage increase. ranges
between 28.67 for cotton and 177 for horsebeans, Qith the exception of
sugarcane which showed a yearly increase of 557. |

To sum up, the rapid rise in labor costs due to labor shortage indicates

that mechanization should proceed as rapidly as possible.
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Characteristics of Agricultural Production in Egypt

The rise of wages and the scarcity of farm labor, expecially in
peak season, are two of the main causes of the recent incrgased rate of
mechanization. However, the application of madern agricultural mechani;
zation has encountéred some obstacles, resulting from certain character-
istics of agricultural production in Egypt. Briefly speaking, -the
most important of these are: |

(1) The landholdings are small and fragmented. The farms of five
feddans or less represent 937 of the total. Those having one feddan or
less are 397 of the total. The -average over all farm sizes is approximately
1.5 feddans. This has led to a wasting of efforts, time and énergy. It
has also meant the impossibility of using modern methods.

(2) Farmers do not follow the rules of modern'croﬁ rotation. This,
of course, hinders the carrying out of mechanization.

(3) The high prices of agricultural equipment and the lack of suffi-
cient capital and credit to allow the farmer to buy it. Moreover, &he
average agricultural unit is too small for the farmer to justify buying
and owning these tools, especially-the number of farmers who hold five
feddans or less, which is 937 of the total.

(4) Much agricultural equipment has become out of order due to the
lack of maintenance and repair, and because of misusing it. Also there

~is a lack of funds for the timely purchase of spare parts. All this is
due to the lack of technical experience in the agricultural qooperaﬁivcs
and the lack of sufficient management experience generally.

(5) The spirit of cooperation is not mautre in the Egyptian country-

side. The means of guidance for encouraging collective operations are

not enough.
(6) The mechanical service stations and repair centers for

agricultural equipment are not sufficient.




(7) The importers of farm equipment lack incentives for importing

spare parts. They are only interested in selling the equipment in order

to get the highest profit for the least cffort.

(8) The applied research of farm machinery is still confined to indi-
vidual types of equipment and thus is unable to indicate the technologies
which suit farm conditions in Egypt.

(9) The local industries of agricultural tools depend on imitation
rather than creation. Moreover, they use very poor raw materials.

(10) Importers ingroduce tractors and agricultural tools which do
mnot suit the conditions of agricultural producfion in Egypt. This may

. lessen the efficiency cf these tcols and in some cases may lead the farmers
to discontinue operating them. This may Also give farmers a bad opinion
of modern agricultural equipment.

(11) The operation of procuring tractor parts in Egypt is a
costly one.The tractor whose parts are procured locally is more expensive
than the imported one.

(12) Technical trainiﬁg standards for agricultural mechanization in
Egypt are low. Moreover, what specialists there are dften emigrate to the
neighbouring oil rich countries.

(13) The wide variety of tractors and equipment in Egypt has meant
high maintenance costs. |

(14) Available electric power is used for lighting and consumptive
use primarily. As yet, it is not seriously applied to agricultural pro-
duction.

(15) Farm roads are of low quality, especially among the fields.
They are not paved and they are not suitable for tractors and other equip-

ment.




(16) The high rate of illiteracy in the countryside hinders the
thought of the farmer and lessens the farmers'. ability to understand the
idea of evolution and change in the field of agricultural production.

3. Tractor Use in the Egyptian Agriculture

According th the official statistics, there were 29,352 tractors in

Egypt as of 1979. Of this number, 8,400 belong to state farms and agri-

cultural cooperatives. ‘The remaining 20,942 tractors are owned by citi-
zens and the private sector.

Of the total 29,352 tractors, 21,000 are less than 10 years old. The
total number of tractors in a satisfactory state is estimated to to 19,000.
1f this is the number available for serving agricultural operations, this
then amounts to one tractor for every 144 hectares of arable land, or
about 288 hectares of cropped land. On the surface, this ratio is a“
reasonable one, shﬁwing a high rate of tractor use in Egypt. But in. fact

many studies have shown that tractors are used in the fields only
307 of the time, the balance for transportation and other operations.
Consequently, the real rate for using tractors is about one tractor for
every 479 hectares of arable land. In other words, appropriate tractor
use could greatly expand the land area actually served. This indicates
thaé the Egyptian farmer is not aware of the appropriate uses of tractors
and other agricultural equipment. Iransportation could be carried out by

other means such as the light lorries.

' Current government policy aims-at increasing the number of tractors
in agriculture (see Table 2.3, Chapter 2), and introducing mechanization
to Fhe Egyptian farmer. Therefore, the sums allotted for the purchase
of tractors rose from LE 8 million in 1979 to LE 16 million in 1980.

THe banking system also has facilitated the steps and conditions of

siving loans to farmers for agricultural equipment. It is now allowed




for‘holdérs of as little as five feddans to borrow from the bank. The
farmer is required to make a down payment of 257 of the purchase price.
Repaymént is then through yearly installments.

Imam, says that historically the tractor of 40 hp. minimum has been

the first and main step in mechanization; .next is 60 hp.. In fact, there

‘are very few tractors larger than 60 hp. in Egypt. According to this,

modern tractors are too expensive for the small farmer. But more im-
portaﬁt, he hasvnot sufficient use for it to justify its purchase econ—'
omically.20 In more developed countries like the United States, we find
that as farms become larger pressure increases for larger equipment.
This is graphically reflected in the pattern of tractor sales in the
United States during the past decade. In 1970, approximately three
tractors in the 40-100 hp. range were sold for ecach tractor of moré
than 100 hp.. By 1979, however, more tractors of over 100 hp. were

sold than under. Also, investments in machinery increased along with
increases in average farm size.

» Geverally speakiné, the Egyptian farmer prefers to use the chisel
plough (breaker) than other types. The reasons for this are "similarity"
to the traditional animal drawn (wooden) plough and ease of introduction
to conservative farmers. Lastly, we can say that at prcseﬁt more than

50% of the cropped area in Egypt is ploughed by tractors.

CHAPTER V: Conclusions and Suggestions

1. The Current Situation of Tractors in Egypt

Before getting to the suggestions and recommendations, let us
review quickly the current situation of tractors in Egypt. From this

we can conclude what.is to be supposed and what is to be followed.




The types and models of the tractors in Egypt vary. Currently
there are‘36 different models in use. This is the result of changing
economic and polifical conditions.22 Because of this, there have been
many difficulties with maintenance and in ﬁhe provision of ;pa;e p#rts.
The percentage of the tractors out of order at a given time has ranged
from 10Z to 307 of the';otal. The manufacture of tractors in Egypt
has been gased on assembling imported parts along with some Which are
locally made. No factory has been constructed for the integral pro-
duction of all tractor parts.

If we look at the conditions of agriculture in ngpt, we find that
they vary in the methods used. Besides the various traditional farms
there are some farms using modern agricultural mechanization which 1is
developed to some extent. Other characteristics of agriculture in
Egypt have been previously mentioned in Chépter 4,

Current and future tractor needs can bé assessed through looking
at past trends in cropped land and the number of tractors. In 1974,
there were 5,667,000 feddans of arable land and 10,722,000 feddans of
cropped area, along with a total of 21,000 tractors (see Table 2.3).
This equates to one tractor for every 270 feddans of arable land, or
one for 510 feddans of cropped area. As for the expected rate in 1985,
it is predicted that there will be 6,600,000 feddans of arable land,

111,750,000 feddans of cropped, and an expected 37,000 tractors
(Table 2.3). This is a ratio of one tractor for every l78 feddans of

arable land or one for each 317 of cropped.

In 1979 ERA 2000, Inc. conducted a study of agricultural mechan-

ization in Egypt and found that:

"Currently, Egypt has only onc operable farm tractor for each
475 feddans of cropped area. This translates into roughly 20 hp.
per feddan of cultivated land area, less than half the 1eve%3a1—
ready achieved by the more advanced developing ;ountries."




They concluded that although there has been an increase in the number of
tractors used for agricultural operations, this increased number is still
too few and does not meet actual needs, particularly given, as we have
previously mentioned, that about 707 of the tractor power is used for
off field operations.
' Two hypotheses should be taken into consideration when we think
of the future expected needs for tractors:
—~The first hypothesis is a minimum one which imagines that the
development of agr{culture is confined to its minimum limits.
--The second hypothesis states that an agricultural development
plan should be carried out in order to achieve the greatest amount
of food security. To put this hypothesis into practice, the number
of tractors should increase at a yearly rate of 6.4%.24 Consequently,
the future needs of agriculture in Egypt will be as follows:
1977 1980 1983 1990 1995
3560 3950 2850 5950 5300
One should not separate the supply of tractors needed and the
supply of agricultural equipment as a whole. Chapter 2 mentioned that
the Ministry of Agriculture in Egypt estimated horsepower requirements.
Other studies made by the Higher Committee for Developing Mechanical
Agriculture in Egypt found that the éapital needed for serving 1000
feddans with mechanical power is approximately LE 100,000. This covers
the cost of tools and tractors necessary for carrying out crop pro-
duction.
Hence, each feddap requires LE 100 to meet Ministry targets. If

we take into consideration that the supposed lifetime of the tools is

10 years, we find that the annualized cost is about LE 10 per feddan.

Bearing in mind that a feddan in Egypt is cultivated twice a year, the




seasonal cost is LE 5 per feddan. This sum is not unreasonable. The

agricultural banks should finance machinery purchases by spreading rec-

payment over the life of the cquipment, using.this depreciation rate of 10
years.
To sum up, agricultural mechaui;ation has actually begun in Egypt
and a large number of tractors are already in use. It remains that
those tractors should be used in the best way: Not only for plough-
ing, irrigating, and threshing, but as well in all other agricultural
operations. This will result in both labor and animal cost savings.
© It will also help in achieving Phe other benefits which were dis-

cussed in Chapter 1.

2. Conclusions and Suggestions
| It should be noted that we cannot separate between the recommen-
dations concerning the use of tractors in Egypt and agricultural mechaniza-
tion in general. The following points sum up my suggestions.
(1) Concerning supply:
(a) New models of tractors should be manufactured, assembled and
imported. Parts should be supplied in sufficient quantities. Effi-
ciencies can be achieved if the weight of tractors is reduced so
as not to affect the soil impaction. At the same time their power
should be increased. Tractors should be selected to suit the condi-
tions of agriculture in Egypt which may be different from those of
the countries producing the tractors.
(b) The local factories should design their tractors themselves.
They should imitate foreign factories. In manufacturing the tractors
and accompanying parts, our factories should use raw materials with
technical characteristics suited to the working conditions iﬁ Egypt.
(c)- The policy of assembling tractors should not be under the con-
trol of foreign finance, so that only one model is produced. Effi-

ciencies will result from reducing the number of models in use.




The most important being supply of the.spare parts and decreased
mainteﬁance costs. Training and working facilities may then be
more efficiently organized.

(2). Service centers should be constructed. These centers should

be suﬁplied with a variety of tractogs to mect the needs of the
farmers for different kinds and horsepower cpapcities, which best
suit individual farm needs. Services should be given in return

for reasonable fees.

(3) An adequate number of technicians should be trained to carry
out equipment maintenancef;ccording to sound scientific principles.
This can be realized through good practical training and throughA
giving incentives for the various types of technical work for
agricultural 6perations. This can be papticularly well carried

out in the service centers and the agricultural cooperatives.

(4) Research and experiment centers should be constructed to

guide tractor import and to perform research on designing and adapt-
ing agricultural machinery to the conditions of Egypt.

(5) Organizations of agricultural policy analysis should be developed
in order to be more effective. The expansion in the use of the tools
and tractors and the achievement of the expected development cannot
succeed unless the farmers are convinced. In this way only, the
farmers can willingly develop the means and methods of farming.

(6) Tractors and their spare parts should be exempt from th;‘customs
duties and any other additional taxes in order to help farmers get
them at affordable prices. This requires the ministries in charge
(such as the Ministry of Agriculture and that of Economy and Industry)
to reevaluate existing laws in this regard.

7 The rate of interest taken by the banks on the loans for tractors

and imported agricultural tools should be reduced to be the same

as that given to the state.




(8) There should be a balance between the number of Eractors and

the number of service workshops, as well as the amounts of spare
pafts. Thefc should be no gap between work and maintenance.

(9) The ideal number of the farm tractors should be ascertained.
Their depreciation should be estimated in number of years and work-
ing hours.

(10) Tractors should be used for the greatest part possible for
field agricultural operations during their supposed lifetime.
(11) Data should be collected on the number of ‘the tractors fit
for work and the number in current use, to help estimate future
requirements. Futuré needs also may be estimated by considering
current and future agricultural projects. These results should

indicate a suitable strategy for manufacturing and assembling tractors

in Egypt.
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