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AN ECONOWIC EVALUATION OF FARM
MECHANIZATION IN EGYPT
 BY N
DR. SHAWKY A. IMAM

Lntroduction: =2gypt, like many developing cou-

ntries, faces major decisions on how rapidly it
should mechanize its agriculture and on the ro-
le of the puplic and private sectors in = this
proceés. In fact , there are many policies which
affect mechanization ,at the one extreme, gover-
nment may simply allow forces in the free market.
to decide the rate of mechanization and accept
the social impacts. At the other extreme , gover-
"% nment may be directly involved in controlling the
: mechanization process. Also, there are many alter-
natives of mechanizétion involved in such process.
The ecbnomic analysis of mechanization poli-
cies and alternatives may be considered at two
levels of abstraction: First ,there is more tech-
‘nical question of the amount of change in output,
"employment5 and income which will result from each
policy. Second, there is the question of '"who"
will bear the costs and '"who" receive the benefits,
i.e., what will be the result of each policy on the
distribution of income, wealth,and power in society.

“mpssistant professor of agricultural economics ,
Department. of Agricultural Economics,Faculty of
Agriculture, Zagazig University, Zagazig, Egypt.
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The objectives of this study are: to look at the
effects of mechanization on the production, income
and eMpioymeht.Also, to study the demand side and

the supply side of mechanization. The third objec-
tive is to present the current situation of farm
mechanization in Egypt .The fourth objective is to
evaluate economically the most important benefits of
mechan ization in Egypt.

The present situation of farm mechanization in Egypt:
The use of mechanization in Egypt is small

considering the cultivated area of about 6 million
feddan and the‘cropped area of about 11 million feddan.
‘Where mechanization has superseded animal traction,
small-scale mechgﬁizétion are the rule»among small
holding farmers.‘ﬁarge-scale mechanization (combine
harvesters ) would find no market among farmers
who till ;.Sééd' ‘harvest, and thresh the produce of
small iarms. Hlstorlcally, The tractor of 4o HP minimum
has been. the flrst and main step in mechanization ,

vthe modern one is 60 HP and in fact there are very

few tractors larger than this size in Egypt . But
this modern tractor is too expensive for the small
farmers, but more important, he has no sufficient use
for it to Justlfy its purchase economically. However,
farm mechanization &s limited largely to tractorization

of primary,tlllage and the threshing of wheat and rice.
1- The World_Bank, Agricultural Yevelopment ProjeCt,
menufia- Sohag, llay %1, 1978,p.8.
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The chisel plough is the most eommon tillage imple-
ment ; the reasons for this are ‘"similarity" to the
traditional animal drawn (wooden) plough and ease of
introduction to the conservative farmers . The animal
sled method of threshing , with hand winnowing is
. suédgeded by belt or hand drive mechanical drum type
thresher winnowefrof‘local manufacture .

J © ' The potential areas for mechanization can be
divided into the following categories:
1-land preparation 2- seeding 3-leveling 4-irrigation
v‘water‘liftingfs'fertilizer application 6- spraying of
:'chemlcals 7—harvestlng 8—-cutt1ng and picking |

9= threshlng 10- w1nnow1ng 11=- transportatlon -

- Do date ; tractors have been the central focus
of*mechanlzatlon. In 197Tthere were about 21,000
;tractors in Egypt, almost entlrely in the 45-65 HP
" category,serv101ng a land of six million feddans .
This flgure is up from 17,500 in 1971...In the 1977

”7*}Farm management Survey ; estimated that tractors plough

66 percent of the crop area, on average,but, that they
“reach only 50 percent of the area for farms of one
feddan and less. Animals plough an estimated 19 percent
;'of‘the'area, while 15 percent is not ploughed.Tractors
are used for a grqwing but unknown proportion of agrj-
cultural transportation, while animals provide the
 balance. To:déte,there has been almost no mechanization
of seeding . Fertilizer application is also. an almost
X éntirely hand broddcaét.operation. Land " leveling is
acéomplished either with traditional animal drawn drag

devices or poorly designed local tractor scrapers.

XX PAKRNR sl rsesie. ;, XX AUOK' - Mkt
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Spraying of pesticides is mainly confined to cotton,
thus far, it is carried out through governmenf agencies,
"and it is almost totally mechanized. However, there may
be opportunities for psticide use on other crops ,such
as in fruits and in aphid control for maize and wheat.
These may constitute latent demands which ha ve yet to

be met . o :
Irrigation water lifting is carried out by a varifty

of'traditional‘andAmodern implements. Motor pumps ,some
of which are tractor powered, ser vice an average of 42
percent=0f,thé land area . Here the variation with size
is“important, however,‘since ohly 17 percent of the area
'onfone.feddanvand less farms is motor pumped, compared
tol39:percent for one to three feddan farms, and to more
thanl65.percent for farms over 10 feddans. Twelve percent
"of the: area is séiviced.by gravity flow, and the remain-
ing 46 pefcent.is'reached with traditional ahimal powe-
'redQsakias;viQe}water wheels. Here, the opposite relat_ =

N s M e, .. GO OOV K. atlostiiattice seiori .. A0

gk« X0 X0

‘*’iqnship tqﬂsiZe;eiists,sinCe more than 50 percent of the
area for7farms”0f;less than three feddans is serviced

by sakia. ;
Harvesting is another area there is a .great mixture
of devices. To date, almost 100 percent of the cutting
and picking is still doné by hand. Threshing varies: from

Crop to crop. The Farm Management Survey showed that about
75 percent of the area of crops requiring threshing was
serviced by motor driven threshing devices or by tractor
"floor threshing"i.e. by tractors driving over the crop
piled on the ground, which is the dominant system for
rice. However, only 60 percent of the relevant area for

wOl)
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farms with less than one feddan was served by motorized
threshing . Very few of the thresher machines which are
used have integral winnowing devices. Winnowing is still
mostly by hand throwing, with the wind, in Middle and
Upper Egypt,but, in lower Egypt separate winnowing machines
domimate, most of which are still hand driven.

The crops requiring threshing, togther with thier
current areas,are the flowing:wheat(1.38),barley(0.11),
rice(1.03),sorghum(0.43),broad beans(0.27), chickpeas(0.01),
lentils(0.04), berseem clover for seed O. 24 mlllion feddans.

More: than 80 percent of wheat and barley are currently
serviced by tractor powered "drum threshers" of 1local
manufacture, which do not winnow. The remainder is still
threshed by the tradltlonal norag( wooden sled), formerly
drawn in a circle by animals but now more typically by
tractors. Wheat and barley threshlng, which is done in wmay
requires a tractor at a season when tractors are in hlgh
demand for land preparatlon for summer crops. The accom-

panying hana w1nnow1ng operatlons requlre labor when it

is. also scarce.. A
Rlce, grown. in the north Delta areas, is less demanding
in that it 1s a far 81mp1er crop to thresher. Typically,
tractérs are drlven over the paddy, which 1s simply piled -
on thé ground This results in high kernel breakage, soil-
ing, and loss,and it still requires hand winnowing in the
peak fall harvest Season. The drum thresher is not suitab-
le for rice. ' ’ '
Sorghum, a summer crop whlch is grown predominantly
in Upper ngypt, has been threshed almost entirely by hand
flailing until the present time, since no suitable machines
have been found for this job.The high labor cost, again
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at a peak‘labor demand period, is said to be threatening
the economic vaiability of this crop,which . is: grown
for home consumption and livestock feed. Broad beans ’
lentils , chickpeas, and seed berseem are often threshed.
- with ‘the drum thresher, but it-is not partlcularly well
'designed for these crops , and there is often breakage
and heavy loss.

Nachinery supplylln rvypt until the end of August 1977,
27000 tractors of the 50-65HP range has been either
imported (35%), or locally assembled(oSW) The rate of

"~ . increase has accelerated from only about 1300 unit P.a.

before 1974 to 2700 1n 1974 and 3600 in 1977.
About |4p of these are in non-agricultural use
and about 75% of tractors are owned by private individuals
i1% owned. by cooperatlves, and 14% in the public sector(1)
_ Tractor productlon in egypt is by the Nasr Automotive
“Lo. (NASCO) at Helwan . Tractors are sold by (nNASCU) to

”fe,any body who can put dowen payment in advance . Delivery
'vmay be up to. 12 months but the price is fixed at the time

of ordering .’ , ,
Productlon of chisel ploughs is adequate to match
prgsent and increased demand. There are many factories
produce these ploughs: Behera (state) company makes
mouldboared ploughs, Fahim Ragab Co. (private company)
north Cairo, wany small workshops espicially in Zagazig,
Mansora, and ranta. , ‘
(1)The World bank,Agricultural ~evelopment Project ,

' Menofia- Sohag, May 31, 1978.

, (2)Goodw1n P.R.,Agricultural Machlnery Egypt, SElia,
IDCAS Metra COnsultlng Group,January,1978
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Diesel pumps 6-16HP are made by the puplic .sector
(Helwan Diesel Company) which include Shubra Diesel' Co.
There are some private sector assemply of engins(impoted)
with Egyptian made pumps set,for the crop spraying
machinery; the ingine driven mobile spray unit now in
common use by ministry of agriculture units are american
in design and assembled at ministry owned factory.

- Thereshers are made by BEHERA éompany and by TANTA
motor company. Farm trallers are made by private sector
- companies:Sisman, JE1 Shedtl, Tanta motor co. , Naguib,and
by the public sector Behera co. -
Bachinery Demand in Egypt:There are many. soc1al and
economic factors affecting demand for mechanlzatlon in
:Egypt.'From these factors ’ the uncontrolled prices of
~livestock produdté.',ﬁ>fuel subsidies,the increasgéng
wages, the bottlenecks in improving yields, cropping
1nten31f1catlon, the ownershlp patterns and other
vfaetors affectlng the emergence of hire-service markets.

o There are some estlmates for the requirements of agri-
‘cultural machlnerles rather than economic study of the
demand for mechanlzatlon. The government policy as stated
in the last five year plan is to secure a gradual
exﬁantlon of agrlcultural mechanlzatlon so as to liberate
_5an1mals from agricultural work, and human labor from
drudgery for productive employment in industry.

The target‘is to achieve full mechanization of primary
tillagéfby11985;.This would require an increase of 3500
tractors annﬁally tO reach a total of 35000 tractors
in operation .For irrigation pumps , demand is estimated

at 3000 dieseI’Sets, and the total number required from

threshers or machine threshing ( tractor powes) with full
~ mechanization is about 50000 threshers, while the present
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population is about 10000, therefore some 40000 theresher
would need to be made (and marketed) by 1986. This
‘suggested a rate of some 5000 units ' annually. 1)

Benefits of mechanization: The introduction and use of
mechanization is often associated with some effects on °

productlon, income and employment.

A. Productlon effects mechanization increases total pro-
- ductlon because of addltlonal power resulting from the
~use of 1mproved technologles. In this concern,there are
.many hypothes13° :

1 Cropplng 1ntens1ty (number of Crops per year on the

_ same land)ls hlgher on mechanized than on non-mechanized
farms.One of the most strlklng differences between small
and. 1arge farms is the sharp decline in crpping 1ntens1ty
from 2 (with smallfarms) to 1.5-1.75 range(with big farms).
- The, operators of non-mechanlzed large farms skip either
- a wanter or summer crop on a fractlon of their land in
order to get the succeedlng crop in at the proper time.. (1)
2- Cropplng paterns on mechanlzed farms contain a higher
proportlon of hlgher valued CrOpS than on non-mechanized

: farms. ' _".j.' S 4

| 3= Igtenslty of resource use(non-lanu 1nputs per feddan
per.crop) 1s hlgher on mechanlzed than on non-mechanlzed

farms. A :
4~ Total resource productivity(ratio of value of output to

value of 1nput) is hlgher on mechanlzed than non-mechanized

farms.‘

-(1) The wOrld Bank opcit;p.37.
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5-Both pre-harvest and post harvest losses are lower on
mechanized than on non-mechanizeu farms.

6- The difference between the ideal date of planting or
harvest as preceived by farmer , and the actual date of
completion of planting or harvest is less for mechanized
than for non-mechanized farms . By comparing small and
big farms » it was found that draft power would not limit
the timeliness-'df'any>operation.on;sma11 farms as two
'animais"required for plowing,the operator of such a farm
would have to work out a sharing arrangement with his
nelghbor or rent anlmals. On the big farms there would
be enough animal power to meet,requlrements, but only if
individual»cropping'operations requiring draft power .
were Spread over a larger timefperiod, This affects the
timeliness of planting some crops on the larger units,
and, with the actual availability and cost of hired labor,
seems lagely to exmlaln why large farmers have a lower

cropping 1nten51ty than do small ones(even at hlgh

degree of mechanlzatlon)

B; Mechanlzatlon is generally expected to increase net
income in two ways: first, mechanization is thought to
reddce the’cest of production and the cost of post-
prodﬁction'related tasks. second, mechanization is expected
to increase gross income through higher levels of

(1) ERa 2000 INC., Further Mechanlzatlon Of Egyptian
Agrlculture, April 15,1976S.

(2)1RRI, The consequences of small farm mechanlzatlon on

rural employment, incomes, and production in selected

countries of aAsia, -a workshop report,september 11=-13,

i
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production or production of higher quality and higher
valued crops. It was found that big farmers = gain
relatively more than small ones from increased crep
prodﬁction when fully mechanized. The relatively small
gain in crop production on small farms results from
the assumption that even under non-mechanized condi-
tibns small farmers double crop thier entire culti-
vated area. On'big’farms, nearly sixty percent of
increase in the value of crops production results from
the increazed crop intensity that would be practicable
under full mechanization .The remaining:forfy percent
would result from more timely planting. |

.C.vEmploymeht effects:Tdtal labor use pér- feddan per
year on non-mechanized farms is higher than on mech-
anized farms. Under non-mechanized conditions small
farms are essentially self-sufficient. As non-mech-
anized units big farms.would require roughly 440 man
eqﬁivalent dayé of hired labor per year for rice farms,
and 480 déyS'fbr_cofton farms. Full mechanization
would reduce those fotalsyto/approximatly 255  days
in each case,(])Labor produc%ﬁvity, defined as the
value of output'per man day ( or per value) of labor
inﬂht, is higher on mechanized. than on non-mechanized
fu%&_'

Empirical Estimation of Lechanization Benefits: The actual

estimation of mechanization benefits is an extremely
difficult task. At first thought it would seem a simple

(1)ERA 2000, opcit, p. xxv 12.
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mattér of cmparing mechanized versus non-mechanizd
farms.However, many factors inter into any direct
comparison. That is ;the mechanized farms may have
more access to credit to buy fertilizer than non-
mechanized farms,and the estimation must allow for
the contribution of fertilizer input to yields,and
not attribute that part of yield difference to mech-
anization. In fact, there are a whole range of possible
confounding factors biasing benefits in favor of either
mechanized or non-mechanized farms.

It must be mentioned that this study utilized a
portion of the data collected for-the Farm management
Survey'in'1977.va0tsamp1es were selected from the
entire data seﬁ, one for lower rgypt and one for upper
Egypt. The data for lower rgypt focused on the region
‘of sharkia goverhorate, sampling 11 villages from
the governorate and mearby regions. The’upper Egypt
sample include 10 Villages from both upper and middle
Egypt as a comparison to the lower ngypt sample.

Yield benefits: The estimation of yield benefits reg-

uires the use of covariance analysis, which for

yields is equivalent of éstimating a production fun-

ction with dummy variables for each type of mechaniz-
ation. The benefits from mechanization can then be
interpreted as the coefficient of the dummy variable,
usihg t-test to evaluate the coefficient's statistical
significcance. The Cobb-uouglas production function
for each crop was of the general form:
Y=a + bP + ¢l + dN+ em » fH + gF + hS
where all variables .in logs exept dwmmy variables:
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yield in ardebs per feddans

dummy variables for type of plowing

dummy variables for .type of irrigatidn

chemical fertilizer (nitrogen kg)

organic fertilizer

hired labor in days

- family labor in days
»51ze of field in feddans
Tables 1 and 2 present the results of the cova-
riance analy31s. The fit of the equations is not
very good, with R squared being quite low.The impotant
input factors do not have consistently significant co-
efficients and, at, times have the wrong sign. However,
when input factors have the wrong sign they are never
statistically significant and there are consistencies
across equations. |
The effect of field size on yields differs signi-
A ficantly between the two regions. In lower Egypt the
coefficient for field size is negative in nine of the
ten equations andestatistically significant in five of
the estimates.Hence,there appears to be higher yielas
on the.small‘farms, a chafecteristic attributed to the
higher input'levels that small farmers frequently use.
In'oontrast ‘Upper Egypt's equations have positive co-
efficients in six of the eight estimates but are sign-
ificant in only one case. The higher yields on large
farms could be due to Upper Egypt's slower pace of
development enabllng only large farmers to utilize the
best technlques.
The major issue of the covariance analysis on

uields is mechanization effects on yields. For lower
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 TABLE {

COVARIANCE AMALYSIS ON YIELDS
LOWER EGYPT

.Plowing Technology -Irrigation Technolégx, Nitrégen X Hired’ Family Fleld
- A : ' e

Intercept :' Animal Mech, Nono Animal ‘Mech. : Gravity' Fertilizer Manure Labor Labor Size

~ s.80" 0.09 i 0 -0.01 C= | a0t o -0.03 loas" | o.01

et I CHY) (0.15) i@ ] e a9 | (0,20
8.70" - 0.25 = 0.17 |0 . 4 - -0.02 | -0,38" -0.11 [0.20 | -0.15 .
(7.26) | L.z i Cofaon | ey ] @asy | @09y |a.es) | .o

728 | -0.03 R P X - | | -001 [0.02 | -0.28"

(12.43) (0.34) ’ (0.40) b | a.s) (0.31) 1(0.44) " | (3.80)
Maize 6.54" 0.08 S -0.12 oo ] o | -0.06 0.17 0o 0.03 | -0.7"
' (9.04) (0.99) e (1.34) o Ly | aa9 | c0.12) Lo,sny | (2.59)

* : k. ® . : - & = =
6.53. - 0.63 : 0.07 : 0.19 -0,06 |-0.08 | -0.26

(13.10) (2.00) I (0.97) e (2.10) S alsy la.esy (4.16)
‘ ) : 29 bty 202) 180e03) L (.20)
_Rice 7.21" 0.09 B S Y i | o2t | 012 0 -0.06 ;| -0.31"
!

(6.95) }1.19) _ (4.78)

Perm. 4.13" -0.12 0.16 | o0 g e 0.04 | 0,07 | -0.07

Berseea  (5.39) (0.43) 3 (0.84) 0, 02) —(0,34) ] (0,94) 1 (0.57)
A . N *

Short 2.86" 0.11 0.02 3 : 0 0.18" | -0.19

Berseen (3.23) (0.42) _(0.s) | B e R 2 S| (0.13) (2.18) | (1.69)

A (15.72) (0.90) . (0.12) (1.42)
[

A . x *
6.28 -0.32 0,04 ‘ 0.12 0 -0.13
Cotton (12.07) (1.25) (0.54) (2.96) | (0.12) (2.39)
- - : . DA A —

5.35 -0.21 0.04 0.09 [-0.02 | -0.10
(6.74) (1.88) (0.34) (1.64) | (0.45) | (1.34)

% -~ gignificant at 5X level

Note - number in pareptheses ias T-statistic
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TADLE 2

COVARIANCE ANALYSIS ON YIELD

UPPER EGYPT

-Intercept

Plduing‘chhh516gf

Animal -

Mech.

None

Animal

Irrigation Techrolozy
- Mech,

Gravity.

Nitrogen
Fertilizer

Manure

Field
Size

6.36"
(13.34)

-0.01.
(0.14)

x
- 6.15"
(6.92)

0.42
(1.60)

-0.20
 (1.39)

0.47
(1.55)

0.3"
(4.00)

-0.38
(1.23)

3. 7L

(1.93)

—0i03
(0.09)

“1r0s |
(2.00) |

770,32

4.68"

(2.92)

L]
-1.01"

X

6.37
(5.69)

(2.74)

N
(0.01)

-0.15
(0.28) .

(3.91)

x
1.04:

Q:56)

-0.03
(0.15) "

11.46
(1.12)

~=0.51:
(0.27)

-2.20
(0.36)

-0.02
(0.01)

Sugar-
cane

Cotton

*
2.23

(6.04)

0
(0.03)

3.70
(5.11)

0.07 .
(0.59)

*
0.50

(2.42)

"

significant at 5Z level .

0.07
(0.38)
-t~
0.58
(3.29)

- ey

N (1.39)_

0,09

L 0.99) |

0.10
(0.70)

Toag

~0.01
(0.04)

0.16
0.90) -

Tooas

(0.13)

0.09
(1.51)'

-0.09
(0.73)

0.15
(1.12) -

W
(0.01)

A
0.42"

(3.71)

0.08

. (1.48)“_

0.12
(1.05)

0.20
(1.88)
*
0.43°
(4.43)

-0.08
(0.40)
0.47
(0.29)

-0.02

(0.52)
0.13

(1.66)

Note - nuzber in parentheses is T-statistic
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Egypt, animal plowing has superior yields over tractor

plowing in five out of ten cases. However, the signif-
icant differences are for tractor plowing's increase
in yields for cotton and the superiority of both
animal and tractor'plowihg over no tillage in the rice
crop..In Upper Egypt, the significant differences are
‘between tractor plowing and both animal plowing and
no tillage for maize and cotton,with tractor yields
being superior. All other effects were insignificant.
The: fact that the better yields for mechanized
tillage appears in maize (for Upper Egypt) and cotton

¥ . (for both regions) lS 1nterestlng in light of informal

~ field 1nterv1ews. Farmers lndlcate that they typically
use more plow1n° for yhebe two crops than for wheat,
sorghum, rice or berseem. Therefore, if seedbed pre-
paration was to be s1gn1flc1ntly better with tractors,
the cotton and maize crops would be the expected occu-
rences. The wheat crop; for etample, usually receives
only a 31ngle tractor plow1nb ,1t is haraly adequate
to improve ylelds through 1mproved seedbed conditions.
Timeliness erfocts' Even though maize and cotton are
probably the crops most sensitive to tlwely planting,
this ig not the reason for the improved yields . as
there was no difference between tractor and non-tractor
farms in planting dates. This result is zXpected given
the method of tractor use in Egypt. Tractor are not
utilized solely.onvthe,ownero'fdrms, but also provide
hired serviceé that give access to mechanical inputs
.to all farmers in the village. Therefore, a single
‘“tracror 1s llkely to be kept busy through the entire
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planting season until all fields had been plantea.
As a result, when planting dates for tractor and
non-tractor farms were compared, there was no diff-
erence.due to both technologies being used over the
'entlre planting season. '

Farms utilizing animal plowing could even show
more timely planting because the large supply of
animal power allous some concenteration of work in
the critical plantlng period whereas the tractor 1is
fully utlllzed untlll all plowing is Ilnlsheu. In
this: case , anlmal plowlng would Thave an earller
average nlantlno date than the trector. Nevertheless,

" the tractor could lmnrove planting dates by adding
~to the plow1ng canac1ty of the village. The effects
would. appear, however, at the village level in a
.before and after tractor comparlson and not through

a cross sectlopal farm survey.

_ ‘ ' There are cener l 1ndlcatlons to support the
".clalm that- tne 1ntroauctlon of tractors reduces the
perlod of ooeratlons at the V1lla'e level, even tho-
ugh the cross sectwon 1 data progided no evidence.
narmers in Upper Bgypt Cwitn very few tractors utili-
ze a gomblnatlon oftractor-powered threshers and
anlmal powered norags to accomplish the wheat thresh-
ing. Because of the constraint on power during this
season, the: Nheat threshlng for the v1llage took 45
days to complete . In contrast villages in ‘Sharkia
governorate had more tractors available and no longer
required the. norag to complete the threshlng . In
these v1llages the Nheat threshlng season varled from

i
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15 to 50 days, depending on the number of tractors.
The effect of irrigation tedhnology on yields
is also presented in rables 2and 3 , but the results
Seem unclear. In upper kgypt, animal water lifting
had significantly better yields than mechanizeg pum-
ing"inrthree ctaseés and gravity flow had one case
better yields than mechanized pumping. These results
dould.befdﬁe_to the quality of land reflected in the
' irrigation techndiogy or to the farmer's dependence
;Qn others for timely irrigation in the case of mech-
'-”éhiZéd pumping} In uppef-Egypt, some lérge stationary

.pumpSfarehpwhedfby”individual farmers who sell  the
'?jiwater to‘Suffoﬁnding;farmers.The dependénce on this
v pﬁmp*dwnér fbrfwafer delivery may make timely irrig-
ation{mqré7difficdlt’than.gravity flow and animal
'irrigétion,wherevthe farmer has wore control over
the’irriéation.bperation3 N I
o Crdpbih:‘Péttérn'Chéngesi‘Qne common.argument/for

'increaSingjtheﬂmechanizatiqn cn farms is that it all-
6ws;fbr‘chénges'iniQrOQpihgfpzttefns, elther increasing
'the'cr¢ppihg'infénsmty or switening to higher value
crdpé,JThe greater behefits would come from increa-
'éing“crbppihg jntensity,fA regression was. done to test
the effect orf mechanization on cropping intensity.?The
independent variables were the confounding farm char-
acteristics that mi_ght:influnce cropping intensity
plus an indeﬁ‘for mechanization, varying from zero to
one, that repreéented~the percentAge of tilled land
that was.tractOfkplowed. The results from the regres-
sions are reported in Table 3, with no significant

1
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effect from mechanizaztion. The effect of mechanizat-
ion on the cropping patiern is more complex than the
effect on cropping intensity, Not only do farm vari-

v ables crrelated with mechanization influence cropping
' patterns, but the calculated mechanization index is
: dependent on the cropplng pattern because certzin
CTrops are more llkely to not ‘be tilled. Hence, for
the regression analy°ls, the mechanization varizble
[isvderlved partly froa: the cropping pattern itselr.
As a result . the mechanlzatlon index cannot be used
-,as.an 1ndependent varlable 1n any regression on
 ;crpplng pattern. ; o
* Table 3
'f Regre351on on Cropplng
' 1nten51ty

"~:LOWer-J e ~ Upper

oo Egypt
'Testat,' - Coefficient |T-stat.

Inte:cept a8 fs- :30.07 197.07 | 29.70

Parm 1zeAVe je‘”5;'e,v .66 -1.25 £.05
',Percent land owned -2.58  0.45 . . =377 V.47
Efucation  -0.g3| 1.37 CoC.2 | 0.03

e'Mechanlzatlon '_ ’Om63 70.08 , -8.41 0.4¢
index : o :

’1Labor'Savinye°"egricu1tural machines are able to per-

~form operatlons more rapidly than the traditional ugric-
"thural 1mp1ements. the technical superiority is a
' Smele_measurement and the resuling savings are listed
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in table 4 . These will vary somewhat due to different
farm conditions(soil conditions,lift of water, yield)
and to the number of laborers working with the machine.
‘With labor still relatimely cheep, most operators have
many laborers worklng w1th the machine to keep the
machine operatlng at full capa01ty. Table b presents
the statlstlcs from Farm management burvey on labor
use bj crop technology used for plow1ng . lt shows that
mechanization peruiits a whole series of on farm processes
to change maklng it dlfflcult to estlmdte actual labor

dlsplacement. ,"h_ef, el o i

JfLaborvuse By lype of Technology
. Man-lays Child- days

per feddan per feddan

Seedbed prepardtlon-Cotton o
. Tillage - animal
fﬁ*QTLllare —ftrdctor'

4.
‘0.
;H"rrow1nrw-van1mal ”N O.
0.

125
_;{Rldglng - anlmal i 0.75
"Rldglng = tractor O 0.25

‘Harrow1nv“- tractor ‘

Irrﬁgatlon - malge ) ;
: é"Saqula fhk"” . 0.49
o ‘Pump - 5 h P dlesel 0.41
" Pump - 16 hp. diesel O. 15
Threthng/W1nnow1ng— aneat '
Norag /hand w1nnonﬂ_‘” 12 0
- Drum tnlssh/macnlne hlnnow 4.8




- 20 =

Table 5
Labor Use By Level Of mechanization ¥
(in man days )
A Lower Egypt .y Upper Egypt

| . Low liech.High kech. Low liech. High ech.
- Wheat 2T 2405 30.0 27.5
,‘Berseem long 125.0 }“fZT.T o 62.0 35.1
Berseem short b.O;"t'1Z;5 : ,v “7 76.1 45.4
" Rice "‘,';:vj58.7lw-_”54;6'1 "‘l> - -
 Kaize 38,9 - 430 44.3 54.6
» So;jghum' : : _ ,‘ _ .. e 42 6 46.2
Cotton 76,0  68.0 .;‘69 8 53.1

Low mechanlzatlon 1ncluaes no tllldge .

’leestock dlﬁplacement Another CObu Ieauctlon from
mechanlzatlon 1s the ellmlnatlon of anlmal work. In
most'countrles Spec1a11 work animals are displaced

'Ag‘and it 1s relatlvely Smele to calculate ‘the cost of

.
S

'f,keeplng arlmals. however Egyptlan anlmal work. is

! ?;f norma11y done by multl purpose anlmals that zlso provide
"f'mllk end meat to the farm Thezef01e, the cost of rep-

'1a01nﬁ anlmal work. w1tn machlne power depends on the

:'.ffarmér 's. dec151on to keep the an;mal or release it

fpurcha31ng a machlne } The flrst task is to determine
if mechanlzatlon af:ects the number of dairy animals on

' the farm- Revre<51on analys1s was used to explain the

number of dalry anlmals w1th independent variables on

- farm 51ze 1and tenure man labor availability, child&
~woman: avallablllty,eduCatlon and lndlCleS for both

. tlllage mechanlzatlon and 1rrleatlop nechenluatlon.
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The results of the linear regression are reported in
Table 6. The most important factors in determining the
dairy herd are farm size and child /woman labor avail-
ability. lan labor avéialability has little effect
‘because livestck tending is not considered a man's job.
The mechanlzatlon of tlllage had an unsignificant nega-
tive coeff1c1ent in lower bgypt ana a nearly 51gn1ficant
p051tlve coefficient in Upper Egypt. The positive effect
of mechanization on ithe number of dairy animals, along
- with much lower herd numbers as follows
«er»h~jpt UPDET wgypt

S Lom,mVLno 1Mighf@éch, Low ..ech. High iwecnh.

Dalry animals 0.81 13 0.45 U.43
(per feddan) S

anlCate that a caoltal COnStIdlnt may be limiting

animal numbers in Upper Eoybt because nechdnlzed Tarms
are less 71hely to fdce capltal constralnus.

_The. same type of ‘..nalys:r.u was also ue*formpa for
he hmber cf soec1allzed work animals on the farm ,
fdonkevs and chels. ihese regre551ons are Suinnarized
in rable 7 Io effect o; mechdnlgatlon on animal
numbers was found Thﬂs, the cost reductions in mecha-
»nlaatlon are not IEMIlZEd through the displecement of
these animals. Farners in She
they would not reduce uhe nunber
they comnletly mechanlnea their farms.
cost of an 1imal WQbor as meat and milk losses wacs
mated. mhe fact tha t animal labor is costeu through milk
and neat proauctlon'is cru01a1 because of government
‘pollcy 1n 11vestock s tor. Iuport ristrictions on

J..

meat °nd m11y have } pt donestic pzxces aocve ihe
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irternaticnal prices, making meat and;milk the only

farin prducts that are protected znd not taxea . Domestic
prices therefore overstate the costs of animal work
(and benefits from mechanization) in| 'social benefit-
analy31s. The 1nvolvement of government pollcy is
crltlcal 1n the calculatlon of benefmts to mechanlzatlon.
dhen the prlces of crops are malntalnea at a low level
as a matter of government policy, so that food pr*ces
are kept low. But ,what would happen 1f crop prices

_were allowed to 1ncrease, which would‘allov the economy
to expand, and in turn, create jobs 1n other sectors |

. besides avrlculture. nlSO the supply seems to meet the

deuano. If the prices of crops were higher, production
would increase corruespondingly, then of course, higher
commodity prices would Irake mechanization benefits and

hig e
ieva

g7

returns more economical as well.
liechanization benefits and price policv: The emprical
Vestimates IL°t ‘be viewed in connection with current

B
<t

agric: Wtural price policy. If prices wereset
 shﬁ‘ow_“r1ce° o ther' would be no reasc
enulon 1n farm 1¢cuqn124tlon. But wltn price aqi:
~ icns ,‘care must be taken in exzmining an scurces
ubene;lts and costs. So social benellt-?coet gnalysi
" can be compared with the farmer's flnanclal return to
mecnranization. _he price policy may be influencing the
’IOCQtlon of trQCuor time bECa”Se of the une qual
exation of crops_:_ln case of cotton , domestic farm
gote Drlces are currently less than half of .their
shadow prlces, If cotton yields are sensetive to

e
T

tractor tillage ( the most noiable finding in the

i
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empirical results), farmers may be using socially sub-
dptimal amount of tractor time for tillage because of
the low -output prices. Just as farmers move fertilizer
allocated for cotton to more pffitable crops, This
analysis does not justify any subsidization or gover-
nment intervention for tractors because the implicit

tax on tractor use through low cectton prices is more
than offset by the protection on meat and milk markets

and the input subsidy on diesel fuel. The financiazl
return to the farmer would still be greater than the
economic return measured by cost benefit analysis.

. Table ¢
~ Determinants 0f dairy weni.al ownershiop
LOWST Liype Upper zgypt

Coeff. T-stat. Coefl. T- stat.

Constant O.144 .27 -0.042 0.05
Farm size 0.210 10.49 U.U03 1.2
Tenure-percent owned 0.62 1.65 C.575
lan labor available -0.052  0.44 -0.3
Child/woman labor 0.214 2.568 C.17¢

available
Zducation 0.0¢5 .05 -0.13

Tillage.:mech. index -C.46G2 C.ge7 1.641
Irrigation mech. index -0.54¢ 1.44% -0.015

Table 7
Determinants Of Work Animal Ownershinp
LOWET EEZyDT S UppEr Kgypt
: Coeff. T-ciat. Coeff. T-stat.
‘Constant ' i .CB1 3.62 U.074 0.23
Farm Size 0.073 - 0.086 4.37
Tenure-PERCERT owned 0.094 0.24¢ 0.78
lan labor available 0.058 .92 0.35% 0.56
Child/ woman labor 0.00¢ . 0.015 0.52
~available
Education -0.0¢e1 2. 4¢ C. 001 0.02
Tillage mech. index. =-0.418 . 50 O.c33% 0.67
Irrigation mech. index-~0.121 . -0.024 0.0Y
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