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AGRICUTUR~L MACHINERY IN NORTH AFRICA 

lJ The e~olut:on of agri=ul~ur~l machinery in North Afr1c~. 

The mecha~isation and motorisation of agriculture have a 
.ong history in North Africa. The first tractors were utilised in 
Tunisia and Algeria as early as 1912-1913~ while combine 
harvesters were introduced in ~920. Present-dav agriculture. 
however.· is still ch.:u-acterised by the ju::t.:>position of two 
sectors: one which chose to rapidly mechanise and motorise. and 
another which continues fo use anima! traction and rudimentary 
techniqu~s and instruments. As a result~ the instruments used in 
present-day agriculture range from the simple to the compfex. 
from the ho2 to the tractor. 

The statistical irformation on the composition of 
agricultural machinery in North Africa is quite scarce. The 
differe~t concerns of each country in this area and their varying 
productive structures leads each country to produce very 
different information about th_ subject. severly limiting the 
possibilities of comparison among the six countries. Available 
statistics generally onlv cover the stock of "nobl£>" equipment: 
tractors and harvest combines. 

1.1. Tractors. 

In the period 1961-1965~ about 65~900 agricultural tractors 
were in service in North Africa. They accounted for less than 1% 
of the total world supply. Twenty years later, in 1982. the 
region was employing about 174,300 Lmits (see Table 1>. Although 
they were still less than 1% of the world total, the tractor park 
in North Africa grew substanially faster than it did worldwi~e 

(4.7% vs. 2.9%). 

Table 1: 
North Africa: Agriculb..1ral -- ractor-s in Ser-vice 

<units> 

MAROC ALG£RI£ TUNISI£ Ll6Y[ £CYPT£ SOU DAN TOTAL MONO[ i 
1?418'.">78 

61-65 8000A 27620C 11795 2834C 13607 201.:0C 65896 
16000C 3200C 15(.IOOC 2400A 83900 1113('(,350 

1966 8000A 39300C 
1967 9000C 39500C 18131 3350C 151!00 3000A 88381 111989149 

1968 lOOOOC 39800C 19000C 3500C 15~72 3500(, 91372 1'."JIJ3.-_,875 

1969 11000C liOOOOC 20000C 3700C 16962 l1IJ6<'. 96121J 15915259 

1970 12000C li0200C 21000C 3900C 17300C 1J81Je 9921J8 , 62116061J 

1971 13836 IJ05GOC 22000A 4000C 17566 5820 103724 1 (,66(i?96 

1972 llJ606 IJO?OOC 23500A 4200C 18500C 791!" 109486 17069930 

1973 16102 li1000C 27000A 41JOOC 20036 8000C 116'.:i 38 17)4?003 

1974 181J77 IJ1300C 28000C 4800C 20889 8'.:>00C 121%6 1818892 / 

1975 20000C 41500C 29000C 5500C 21500C 8800C 126200 1880r,1, 31 

1976 21500C IJ180CJC 30000C 1ooooc ?2000C 9000C 1}11300 1931?422 

1977 72000:; IJ?OOOC 31000C 11000C 2?468 9300C 137768 1988'.>911.i 

19711 23000C 11?1117 32000C l?OOOC ?8300C 1orooc 14711!.17 ?Ol189i81 

1979 23800C IJ<'500C 3300l!C 13000C 34189 10'.>00C 1 ';(1989 ?0911??15 

1980 2450UC IJ3693 31JOOOC 11.ioooc 36000C 1 lOOOC 163193 ?171117:}0 

1981 24800C 44000C 3'.:>500C 15000C 38000C 11600C Hif\900 ??rJ118?60 

1982 25100C 45000C 36200C 16000C 1.iooooc 1.?000C 17li300 2?'.> 1(1)93 

I=<: I ;c,, <:JfflCirl] 1nfrJrmat1on 
[ : F-. r .. n. p~,t1mc:,te 
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Gf coLir~e. e2ch of the cnuntr ies e::per1enced d1ffer1n9 rates 
o-+ £q'-11pment g:-owth. Similarly, the regional steel. is unequc.llv 
d1v1ded among the different countries <Table 2>. 

Table 2: 
North Africa: Evolution ~f lractor Stock 

Algeria 
Egypt 
Libya 
l'lorocc => 
Sudan 
Tunisia 

TOTAL 
World 

Reoi on al Shci.re 
1966 1982 

46·. 8 
17.9 
3.8 
9.5 
2.9 

19. 1 
100.0 
n.a 

75.8 
22.9 
9.2 

14.4 
6.9 

20.8 
l 00. 0 
n.a 

Growth 
Rat.e 

.a 
6.3 

10. 6 
7.4 

10.6 

4.7 
2.9 

In 1966. almost 84% of the equipment w~s concentrc.ted in 
three countries: Algeria, Egypt, and Tunisia. This proportion 
fell dramatically in the following years as the number of 
tractors in Algeria stagnJted; in spite of this, hm..iever, the 
t~re~ remain the most irnoortant in the region, with 69% of the 
toLd in 1962. 

When the tractor park is compared with the cultivated c.nd 
irriagated land the int~aregiona~ disparities are even more 
evident. Sudan ac~ Jnts for more than one-third of the arahle and 
irrigated land t_ · less than 7"1. of the trc3ctors. Egypt.· with a 
small proportiGn of the cultivated land but 3 large share of all 
irrigated area also uses a disproportionately Jarge number of 
tractors. Al ger·i a e1nd Tun1 si a al so stand out among those navi ng a 
large tractor park relative to their cultivated area (Table 3). 
Morocco C\l•d Sudan are clearly poorly equipped by any sta!idard 
when compared with their apparent needs as measured by cultivated 
le.no. 

T.:.ble 3: 
North Africa: Tractor Park in Relation to Cultivated Land, 1982 

Ar.:.ble Land Irrigated Land -Hectares/ 
he>.s. regionc.l rec11 anal I. Tractor 

sh.:i.re share i rr- i g 

.::.1oeria 6,875 19.8 6.3 5. (I 6':' 
Egyot 2. ::.()5 6.l 42.0 1 (>0. (l c:- ''"") ,_,.._ 

Libya 1. 765 c 1 4. 1 L::'.9 4= ,_). 

l"lur-occo 7.9?.(l '.::'.2. 8 9.7 6.7 4L6 
Sudc,n 12. ?.90 ::.".5. 7 ~A. 6 15.3 t_, :-:8 

1uriisia ~ .• 487 1 0. (l 5. 1 c,.~ 

l CtfAL ~A, 7'J2 1(1(1.(1 1 (If). (1 lS.B 1 .•. _, 



the :.Gcs of tractcrs have 
~l~o ch~ng~d. WheEls ha~c displaced caterp:llars as the dominant 
tc-~m ot trc:.ctior1 becau:.e the former <:1re Ec.::::.er to manipula.te .:md 
1£-ss e::pens1ve to purchase. In Algeria. for e>:ample, '.::3/. of the 
tractors had caterpillars while in 1983 this type of VEhicle only 
a.ccounted for 15. 8~'. of the tot.?.l. In Morocco. tt-ie change is even 
more not~ble as caterpillar-type vehicles fell from 44% to less 
than 5/. at present <Table 41. 

Table 4: 
Morocco: Evolution 6f Tractors.According to Type 1%l 

\ 

liJheel ed 
Caterpillar 

1965 
56 
44 

1969 
74 
26 

l '?75 198(1 
94 96 
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In Qeneral, there are a large number of suppliers of 
tractors and their origins are quite diverse. <In Morocco and 
Egypt, for ex~~ple, one finds some fi~teen different brands of 
trt?ctors in each Lou:itry.) In spite of t:iis. a small number of 
them effectivelv control the market, thus v1tiati~g any possibie 
benefit that might result from the competition. 

The diversity of brands and mudels m~ es it difficult to 
man~ge an adequate stock of spare parts. To respond to the 
CEmcinds. the suppliers must mc.intain a large inventory of pieces. 
some of which will only be requirerl occasion2lly: without these 
parts. however. it is not possible to keep the machines operating 
efficiently. 

The financial cost of machinery maintenance is very high, 
because the spare parts have become i ncreasi ngl y e::pensi ve. 
Furthermore. the European and American f~ctcries, where the farm 
machinery an~ parts are manufactured, o~_-ate on the basis of 
long-term planning. Their order bcicklogs c.ten require lengthy 
delays delays which are frequently as grEat for the pa.-ts as 
for the vehicles themselves. Thus, in addition to the high cost 
of these inventories, the lead time for satisfying demands 
requires c~reful planning: unfortunately, such planning is not 
well developed in North African agriculture. 

The North African market requires an especially large supply 
of spare parts. 1he farmers do not e>:amine their machir,pry unti 1 
it Is to be u<:.ed. rt.us. it is only at u-.at mGment (soi 1 
pr f'p.::11 at 1 on <<rid hr;r vesting) that the f e1;-mers discover the need 
for p,,.rts: c.l these timE,=; tt1e demr.nd is so :ir-eat the<t it of·Len 
r0

. rcc-ds the dHr12nd duri .1g the rest of the ~·ear. It ~muld be 
diff1cult to chc.r.ge this behc1vior-cil patterr, c-.nd thE?refore the 
c·nl•/ rP2sor,,:,bJ£ £.ulL•t1cn (2.t lea~t in the sh:~t term) 1r;ould be to 
1~pr0ve inventory control and stocking practices 2monq the fbrm 
r:"c.hir.c,ry suppl1e-r-s in C·rdE·r to better rE:£.;:::c-,d to prcdict2ble 
rj; ,-; ' r, d r· '' t t ( ;y r1 ~ . 

To l'",'i'•] 11,'•tc tr1P rlP•.'(cl rr·r:1CT1t of tr c.ctor L·=:e. l t 1 s nE'cPc.sc.ry 
tr ~<~c, 1ntG C:•cco.:nt ;-,ct o~.'.1 the nurr,t.c:-r- of t·2ctors but ~·l~o t:-,e 

-, 
·-' 



J:IL1al1tv of the stocl: as measured by~.!! age, its cond1t1on. and 
)ts power. In general. auant· tativE' est1mc-tes o-f trc:;cto,-s 
m~s~ be used with care; they Lhould be qual1f1ed because of the 
lack of replacement and maintenance programs. In Morocco. for 
example. only 41% of the tractors are less than five years old. 
and the annual sales do not even cover the needs for replacing 
oreviously reconstructed equipment. In Tunisia, the agricultural 
mci.chinery stock is aging rai:idily, in spite of its generally 
satisfactory operational condition, which is thE result of an 
adequate main+.:.enance program. Alg£'rie<. is under·tc.king a 
substantial program to 'rejuvenate ·its tractors. but at the 
present 'timP only 49% of its machine~ are less than five y~ars 
old; the aging is more evi~ent in t~e caterpillar-type equipment, 
as is evident in Table 5. 

Te<tle 5: 
Algeria: Age Structure of TrC1rtor Stoel bv Tvpe <!.> 

Wheeled Tractors Cater::iillar Tractors 
1963 1983 1'763 1983 

Less than C' yt-ars 27.S 32.3 18.0 33.5 ...J 

C' to 10 years old 39.(' 29.0 13.5 43. 1 ...J 

Mo;-e than c: years -:.--;:r C" 18.7 68.5 23.4 ...J ) ....: . ...,) 
TOTAL 100.0 100. 0 100. 0 1 (H). 0 

Any classification of the ~ge structure is arbitrary since 
·the mainten,nce is an important element in determining the 
quality of the available stock. Because of old age and poor 
maintenance, the tractor stock in Algeria suffers from a ~igh 

rate of breakdowns. Excluding the 6.8% of rebuilt tractors, the 
rate of brrakdown W3S 16.1% in 1983; this rate was hi~her for the 
c~terpillar-type vehicles ~~ez> than for the ~heeled ones (1~%>. 

~he lack of operational equipment dccasioned important delays in 
farm labours or the simple abando~ment of the equipment. 

'One-half of the Egyptian stock <in 1972-1974> was 
permanently non-operational. This situation was caused by the 
lack of 1ocal sl:.rplies of spare parts. In 5udcin, .:.lso. a 
substantial proportion of the tractors are imm8bilised -- in 
1979, the figure wbs about 33%. 

In spite of the general tendency tciwards the production and 
use of increasingly powerful tractors throughout the world. the 
mo5t c orT.nion models l n 1Jse 1 ri Nurth Afr1 ca cont l nue to be of 
rel.=.t.1vEly loi.-J poi·Jer. ~n TLlr.ic::ia. they .=<re 1n the 50-65 
hcw<:c;:rn·•er c2t.E?gcn ... y; fr:Jr7i 60-65 t-1p. in Egypt: fror.1 61-70 hp. in 
A!ger-1~: and from 6~-75 hp. in Sudan. 

1.'.:'. Aqr1cLdtur.3l ec:;uir<rr1CT1t. 

{;Q;-irult.urc,l i n:::trurr,ents 
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- Soil preG~ration 

- Seed1na and fertil1=1na 
- Crop tre<•tmer.t 
- Harvestina 

Irrigation 
- Transportation 

Hlthough the tractor is the basic factor Gf mechanisation. farm 
equi prr.ent' mPst Cll 50 be taken into consi derat i. on. The pl 01-Js. 
cultivators. chisels, seeders. harvesters, balers. trailers. as 
well as other machinery. m~st logically be included. 

\ . 

1.:.1. Soil prepartion equipment. 

The farm equipment programs in Egypt have been designed to 
mechanise tasks which have traditionally be performed by animals 
(cLtltivation. leveling). In general, three t·y·pes of tools are 
used for worling the soi!: hoes, animal-drawn plows, and 
tractors. "ractors dre increasingly used. but are still not 
predominant: when they ar~ used they replace animals rather than 
~anual cultivat~on. They are especially used far the motorisation 
of threshers. as is evident in Table 6. 

In Morocco. the complementary farm equipment is quite 
rudimentary. Tio? trailer and the "cover croi:-" (pulvenser> are the 
most commonly purchased items; the plow is quite rare. There are 
as m~nv cov~r crops and trailers as tractors. but only one plow 
for each four tractors. On the whole, this situation has not 
changed since 1974. In contrast. hand tools and instruments made 
in 5mall workshops which were already importcint. became even more 
signif1cant during the 1974-1980 period <Table 7>. 

Table 6: 
Egypt: Mechanisation of Agricultural Operations - 1980 (%) 

Operation Rate of Animal Manual 
Mechanisation Trcictian Labor 

Soll Prepar-at1on 
Labour 90 4 6 

Leveling 60 10 30 

Boundaries 56 1 (> 34 
Cultivation 

Irrigation 62 
..,. ...,. C" 
._) .._\ ... 1 

Harvesting 100 

On-fc.rm Tr- ans-,port 15 1(1 -7c;: 
I ..J 

Threshing BC> co 15 ..J 

Stravi cutting 3(1 1 (l 6t) 



Table 7: 
Morocco: Stock of Far-m Equipment 

1974 1980 

I. Motorised: 
Plovis . disk 

..,. 900 4 ~(10 . _, 

plowshare 1 100 1 500 
Disk pulvensers 8 000 8 500 

Tooth instruments 600 650 
Han-ower-s 400 ~50 

Cultivator-s 750 800 
Seeders: d:-- i l: 700 750 

precision 900 1 000 
Fer- ti l i;:: er- spr-eaders 1 600 1 6~,-, 

Trailers 
~ 500 3 700 ...> 

Pulvenser-s 
.., 000 · 2 100 ~ 

Thr-eshers 1 000 1 025 

Pick-up balers 1 50(1 1 600 

Mower-s 1 500 J 600 

I I. Animal-cir-awn 
Ser-at ch plows 70C 000 750 000 

Plows 200 000 250 000 
Harrows 40 000 42 000 

. Hoes 12 000 13 000 

Seeders 500 ~'jC" 
..JL...J 

Wagons 10 000 10 500 

I I I. Hand tools: 
Scythes, small 150 000 155 000 
Sickles 300 000 310 000 
Matchets 500 750 
Pulverisers 50 000 55 000 
Dusters 1 (>(I 000 110 (l(l(I 

Scythes 3 000 
..,. 300 _, 

In tEgypt. tractor-s are equipped with cultivators and not 
with plowsare3 for soil preparation. Thev also pull a type o; 
metal1c lg~~t~. and are used fer- the transport of harvests, of 
manur-e, and for motcr1 sing threshers. As1 de from local 1 y produced 
thisels and trailers, the agricultural equipment industry is 
virtually non-existant. 

In Sudan. the most i mportar.t e;..iu1 pment is th~ "w1 de-1 E"tel 
l:l 1 s I " "ii th an inc or-por ated seeder-. ,;1 though used in drv-f 2rmi ng. 
i t i = g r- e =1 t 1 ,., u n cl er LI t i l i s e d • 0 n i r- r- i y a t e d 1 a;, d s • t he d l s k 
pu 1 venser-= 2nd p 1 oi.-is are the .11ost common eq111 pment. 

In lun1s1c.. traditional fc.rm equ1pmer.t dominates the 
p ci n or am 2. • r, r11 r; .,~d s a r- e LI s e d f or p l o lfJl n g an d weed i n g esp e c l a ~ 1 y on 
th~=· s;r,,:-·l l r'lc0 ts ir, thto- center- 2rHj southern. eoarts of tr·.e country. 

I r1 f il Cl e :· l c< :: o l 1 p r e p 2 r- Cl t l or, involves the use of. many 

d1ffE·rt:'ril t'·T":s of ~qu1pi::ent: 

f; 



- Plowshares. with 1-6 units, These range frum light 
1 and and v1nevard plows to large balance plows utilised tor 

- Disked equipment. Disk plovis <2-6 disks> of from b6 to 
80 cm. in di~meter. with a doL1ble iiKline, are usEd for work of 
from 20 to 30 cm. deep. Disk tillers (6-14 disks) of 60 cm. 
diameter along a single axle are used for light work and stubble 
plowing. Cover-crops <14-18 disks> of 55 cm. diameter on two 
.:n:el s in the shape of a "V" an.:1 pul vensers (24-28 disks) of 45 to 
50 cm. diam~ter along two axels are used for surface tasks. 

- Toothed equipment, in various configurations, 
depending on the brand. Heavy equipment with rigid teeth, like 
chisels with springs, is used for labours that do not require 
turning. Medium equipm~nt with rigid teeth on springs of "tiller" 
type <teeth in squared sections> or with semi-rigid teeth with 
spirals giving flexibility of the "queue de Cochon" type <teeth 
in squared sections). LiQht equipment with flexible teeth of the 
"Caradian" type <teeth with flat sections). 

- Rollers. 
p~eparation prior 
very fine seed bed 
usually used after 

croskill rollers, cultipakers: used for soil 
to seeding, ~or th8se crops which require a 

with 3-4 cm. of soil (forrage crops>. They are 
seeding, generally alone or with the seeder~ 

Table 8 documents the importance of equipment for surface 
tasks. Considering the number of instruments used for land 
clearing. it must be concluded that there is a marked lack of 
instruments for dP~~ soil prepartion work. 45% of the equipmEnt 
is single-purpose while 40 % is cultivation equipment. 

Among the cultivation equipment. the disk plows only account 
for- 37/ .• in spite of their importance. The disk plows are more 
resistant to brea~age when compared to plowshares, but are less 
available than the latter. 

The number of instruments for surface tasks a~pears to be 
suffic1Ent to satisfy the country's needs. However, the rate of 
bre2kdmm is quite high and probably limits their availc?.b1lity. 
This is especia!lv true for those which ar~ used most 
1nten:;1vel·;, li~-e the covet--crops 2.nd the disl tillers. 

Judgir1g bv the ava1labilit'.r of surface wurk equipment, it 
c~n be infer~ed that this type of land preparation 1s practically 
unlnown in Alqer1~. 

o~ th~ ~hole. the d1stribut18n of farm equip0ent ~isplavs 

~2r 1 c~1:= 1,:.Dal ,inces. It appE·eo.rs ta resppnd to the .-:-.arlet rather 
t~Lir, L::i-" <:·,"=.te111c.t1sat1on of 1o-iork tC<sks. 



lable 8: 
Algeria: Principal Soil Preparation Equipment 11983) 

Nur:iber Breal:doi-m Rate 
Land Clearir.g 

Be:. lanced plows 635 11 
Sun-Soiling 1 s·=t 11 

Cult1·.fation 
Fl oi-1she1res 13 7'J7 11 
Disk plows 8 442 18 
Vineyard plows 1 112 12 

Surface plowing 
Disk tillers ..,. 067 19 _, 

Cultivator-s 3 215 11 
Chisel cult. 206 14 
Cover--crops 15 967 18 
Rotary cult. 220 12 
Stiff-tooth cult. 1 "'"07 _,, _, 9 

Surf ace Work 
Harro1~s 4 114 9 
Roll er-s 769 13 

Me<.nintenance 
Weeders 397 11 
Ridgers 44 4 

1.~.2. Seeding and Spreciding Equipment 

Seeder-s and fertili:.:er- spreaders are par-t of the same family 
of farm machinPry. Both are built with one part to receive the 
material and others to distributE it. Three types of seeders are 
used: 

- C~ntrifug2l br~adcasters are simply fertili=ers used 
as seeders. This e~ui~mEnt is commonly used in Morocco. 

- Se2d drills 21e also multi-use equipment and for this 
rec:;:::cn <:<12 q1t1te oopL<1 . .Jr. In Algeria. for· e>:ample. they accounted 
for 6b% cf th~ s~eder- in 1966. rising to 94% in 1983. 

- Precision (single seed) seeders are lGss common and 

In general, the 2v~1labil1ty of this type of equipment 1s 
still 1nsuf-f1c1t.nl both 1r1 au-:1li+.:.;;;t1ve <1r,c'. quantitat1-.·i=: 
term·:;. Ir, spite of ore.:<t efforts in recent :E"1rs to incrE·C:<SE thE 
u:-:.L.· of the-=e mc1ct-1i11P.s. ctr1Lr-ifuQ:711 ·:=-,r.:·..-:..:di1·1!."] -:;,l1ll re(~n1ins a \'·-:-:.r· ... • 

cornrr.:-m prc<::::t1ce. Ir, a'.id1tic,r1 to the shcrtaue of equipment; 1t'= 
Ltlil1sat1or• rc<tP IS also }C•\·J. Ir- ,'.,lo·'?(ic1, for e>:rJ1l.!'~E:- t~1~ 

- . ' ) 
t.r~c·,::;~ dC·lH· ~' t"3 >·L·~ .:'L·.·~ 1r, ·~c-'.::<~'. (c.EC' T.:-t·1£ ·c;i. ~15 .=:, rE:'=•'_ilt, 

er.er n"'nl c .=d ':F~ rh "1SJ i:::: nat corr.1nor;. 



'Tc:-::1•: C': 
Alaer1a: Se~c1r:~ Eq_•1prnent bv T,·pe and Cond1t1on - 198::. 

[.ond1~ion.tT;po Seed Dr- l 11 s Single Combined Total 
Seed 

Operat1on~l - ~:.a 70 168 7 476 .J 

In rE?pc<1r -:;_,7q 18 
7C:- 1 132 _,,_, 

TOThl 4 317 88 203 4 6C>8 

Rebuilt 6.-,..., 9 33 664 _.._ 

'ertilizer spreaders are quite unproductive. The most common 
tvpPs are the least productive simple spread~rs. They are even 
~ess available than t~e seeders and generally fertilisation is 
dona by ha"d- In Algeria. for example, t~ere were only 3 065 

spreaders in 1983, distributed as follows: 

942 simple s~readers 
1 077 centrifugal spreaders 

46 localised tertilizers 

In spite of the quantitative growth of these machines (there were 
cnly 885 in 1q66>, the breakdown rate was quite high <181.>. 
thereby further rEducing their effective avail~bility. 

1.2.3. Crop treatment equipment. 

Th1s equi;::iment is of three types: 

manual pulvensers sometimes adapted to motorised use 
manual dusters sometimes driven by motors 
atomisers carr:ed on bac~pacls, by animals, or 

t:--a-:tnrs 

In general, sufficient motorised equipment is available. 
especially since it is complemented by a broad distribution of 
bacl p~,cl:: .;1tomisers. This is certa;.iilV the case in Morocco (see 
Table 7>. In Algeria, in spite of the fact that motorised 
spead~rs are more widely available, manual equipment is still 
relat1velv important (45/. of the total in 1983). Hoviever, 
mechanical failures have put 21% of the mechanised eq~ipment and 
1 Ti. of the backpacks out of service. 

Tab l L' 1 (>: 
A 1 g er i ,o, : Crop Tr e ,?\ t m •2 ,-, t E qui pm en t b v T v pt:' and Co'' d 1 l i on ( 1 9 8 3 .> 

PulvensErs 
Motor1sed Bac~pacl 

Dusters Atom1~ers 

Moto:-i sed Bc.d p2.d· <Motor) 

-. ::::''!4 598 741 1 ~~ 1 ·:. 576 

519 616 16'-i ~ 1 (_) ~l 7 

T uT :-,',_ 
f ;?t•L'l l t 

~. BL"· 7: 214 91 !_) 1 5~-~ 
,--, (1·-:r:::. 

"'- -
~45 :.·::;u 1 (14 1 1 938 



1.2.4. H3rv~~t1na equipment. 

fhe forraqe co!lect1on ma hinery is gaining in importance 
among farm equ1p~ent as milk arn meat pr~duction increases the 
demand for larq~ areas of forr2ge crops. Tne machines are of 
three types: mowers <animal or m~chine drawn>. combine side-rakes 
and tedders, and the pick-LIP be1lers "1hich 2re often att3ched to 
the pneumatic silo loaders <ensilers) <especially in Algeria>. 

This equipment i5 limited and unfamiliar to farmer» in the 
region, in spite of the ratchet-like growth of forrage crops. On 
the average. one piece of equipment is avaiL3ble per parc~el. In 
1983. there were 8 517 mowers. 5 372 combine side-rakes and 
tedders, 6 290 pick-up balers, and 144 ensilers. This is 
equivalent to 1.4d apparatuses per farm and 0.62 per tractor. 

1.2.5. Irr.gation Equipment. 

The avail~bility of irrigation equipment is clea~ly the most 
significant determinant of agricultural yields in North Africa. 
In this regard, the priv~te sector in Algeria does not appear tu 
nave improved its position since 1976. In contrast, the 
production and utilisation of hydraulic equi~ment has increas2d 
notably in the state sectors, especially in Tunisia and Morocco. 
In Tunisia, even on small private farms. the increase in 
irrigation has been substantial ir. recent years. It should be 1.----, ._,/I 
added, howe-..er. that irrigated fc.:1rming is relatively unimportant ~L ... (,.,v1 
in th!:?se threQ countries, accountirg for less than 10/. of the r v.J.-
total farm I.and. /.. w. ,v-" 

A similar situation is also observajle in the other 
ccuntr i es in the region but to a much 1 esser- degree. In Egypt• 
v!rtually c:ll land is reported to be irrigated: in private 
agriculture, rL'.d1mentarv man•1al devic2s fc:-- irrigacion are in 
general use. Electric and diesel pumps are still rare because of 
their hiqh cost and freque~tly are only cost-effective if used to 
service several different farmers. In Eg~p~ in 1978 there were 
~ 160 electric and 24 830 djesel er gasoline irrigation pumps. 

I 
An important limitation of the use of mD-e irrigation pumps 

is the lac~ of rural electrification at the farm level in much of 
the reo i or,. Furthermore, in Egypt the ;:n..:-.ps are f reqllent l 'y' 

• acquired b-.- merchants l n rur a 1 tovms (98"1: o~ the total) 1;Jho then 
rer1t th,~r;, trJ the peasants ~·Jhen their ow-, lr:-1qation systems are 
nut oporat1onal. 

1 ' I 

(.,v~;{,_ s_~i~ 
1- i_,...J ,.____ 
f' 11. 



r~:;1e 11: 
Alg~~1~: Farm Equipment - Bv Year of Acquisil1on. 1970-1978 

Pre-1970 191~-197~ 1975-1S 7 8 1978 Stock 

Harvest Equipment 
MC'.-.ers 
Si t.ler ai.P/ t edde;­
P i ck-up bal9rs 
cn=:;ile,-_, 

Plowing E::qui1:n12nt 
Plowshar.::s 
Disk plo"'•s 
D~ sk ti 1 l .:'rs 
Pul vl?n!:'~er·~ 
Toothed equip. 

Transport Equipment 
fr·ucks 
Trailers 

4 220 
3 518 

6 04::. 
8 063 

800 
2 our) 
8 000 

A 000 

,.., 
L 

1 ,.., 
L 

-4 

5 
1 
~ 

I 

~ .. 
1 
7 

732 4 514 

9:::".8 3 344 
(>73 3 1'7 ..._, 

79 305 

, .. -;r C" 73t-!"J .l ._'\ ..J 

420 C" 311 ..J 

422 1 715 
3b~ 7 •c:-

~· ....:•-i 

g(l(I .'.! 200 

~9b 
..., 086 ..... 

442 9 291 

Table 1'.2: 
Morocco: Sales of Farm Eq~ipment - 1982-1983 

Balers 
Mrn.-Jers 
Siderake/tedder 
Cc;ver-crops 
P'ows 
Fertili=er spreaders 
Seeders 

1982 

774 
391 
434 
538 
676 
,..,-:ro 
4._\'-

134 

1983 

254 
185 
212 

1 004 
509 
217 

oc-
'.J 

Tcible 13: 
Aloer1a: Sales of Farm Equipment - 1978 - 1980 

1978 1974 

Trucks 372 349 

Trai lt:·r s 1 359 i 500 

Wat ET tanks (ci. stE?;-r.sJ 9•)1 09(1 

Pl ovish ii res 1 ,,.-,c:- 482 i ~,_J 

Di sl pl OvJS 
c..-.· 7 1 =qb ...Jd, 

S'.Jll pre:pe<rc-,t1 on eq•.11 p. 1 =(;(1 1 241 

Seeder-s ;;nd tErtl li:.:ers 9}(l 8•)4 

Crop t:ec.tmenl equip. -· 4() 7
, 1 66b 

.Hat-vest11~c equ 1 pme~1t 
~ 915 1 68'.2 

F°L'.l venser~• (cover-crop1 
...., -, 1 '.:.:'. ..,. 

270 

Equ1pmrn+- ccir. 1 ers 1 (l(l :6 

1 1 

11 466 
8 7•)(l 
'"" 100 .J 

382 

16 392 
18 794 

"7 9-.:-. _, ._,, 
l8 ooc 
15 000 

3 282 
23 7-r-:-...;,.> 

1980 

133 
1 519 

7 ::"5 
~ 4~17 -

819 
1 959 
1 10::. 
7 2(>2 
2 578 
-, 578 

13 



1.2.b. Transport equipment. 

Aqr i cultural transport equi pr..ent is of four t vpes: 

- Heavy trucls providing farm nPeds, which can be 
substituted by a tractor pulling a trailer. l, Algeria. the stock 
of trucks has varied from 4 015 units in 1966, to 3 282 in 1978. 
and 3 640 in 1983; the shortage of trwcks is compounded by the 
large numbers which are out of service <27%). 

- Trailers, both t~10- and four-wheel types, are n1u..-e 
frequent.Iv used than trucks. F'ulled by trac.tors, the trailer 
transports farm inputs, the harvest, and often the workers. It is 
quite common to see trailers full of peasants being pulled to the 
§g~t§ 'markets) by tractors. The tractor and trailer are 
gener.::illy underutilised; in Egypt, for·examp-le, it is estimated 
that the tractor is used for more than 45% of the work time for 
transporting mud bricks. In Algeria, the stock of trailers has 
stagnated at about 18,000 units since 1966. This is the equipment 
which has the highest rate of servicability. In Morocco, there 
were only 3,700 units in 1980. 

- Cisterns are quite heavily used for transporting water 
for weed and pest control devices. for watering young plants in 
dry farming. and especially for supplying family need~ for 
drinkinq water. In Aigeria. there were only 348 of these reported 
in 1983. while in Morocco this equipment is in great demand and 
the annual sales are as high as 1,500 units. 

Horse-drawn carriages are widely used but any 
quantitative estimate of the stock of these vehicles is 
difficult. They are locally made in a large number of artisan 
worl.shops. In Morocco alone~ it is estimated that there were 
1(1.500 of them in 198(1. 

1. 3. H.:\t-vest i ng equi pm2nt. 

~ecause of the predominance of grains in the North Afric~n 
i:ountr i es. harvesting equipment is of par ti cul ar importance. 
During the 1961-1965 periods. about 11.942 harvest combines were 
in service ir1 the rt-1;ion <about O.SZ of the world total). of 
vJhich 41'.1• w'°1s in f4lger.la. hiE>ntv years later (198:::') the region 

' h ;. d at m 1 t 1 4 • 6 5 O of th c· ~ e m c°" ch i n es . a s 1 i g ht 1 v s m c:d 1 er pr a pm- t i on 
c•f U•e glob,"11 tot::.1 ((1.4"'.). {iccording to FAO stat1stir:s. Libya is 
the only country which does not use this equipment. Algeria 
rer,,,::.1r;s the lc.rgcst usP.--. although the rc.te of grrn·Jth in the 
uthL'r fc,11r countries ic:: ar0c:1ler. 

1 ,,,-. 



61-65 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

I 1952 

'T.;1ble 14: 
North Africa: H~,-vest Combines 

HJROC ALGER I[ TUHIS1E 
2825 4870A 2727 
25GOA 3400A 2850A 
2500A 3450A 29001. 
2500A 3500A 2900A 
2500A 3550A 2950A 
2500A ~SODA 3000A 
2500A 3650A 3000A 
2420 3700A 3100A 
2501 l750A 3100A 
2621i 3800A 3200A 
2700'- 3850A 3250A 
2800A 3900A 3350A 
2900A 3950A 3400A 
3000A 4000 3450A 
3100A 4050A 3500A 
JlOOA 4100A 3550A 
3300A 4150A 3600A 
3400A 4200A 3650A 

A: F.A.O. Estimates 
C: Unofficial data 

LIBYE 
• 
• 
• 
• 
• 
• • • 
• • • 
• • • 
• 
• • • 

in Service~ 1961 1982 

[GYPTE SOU DAN TOTAL 
1400A 120A 119112 
1500A 150C 10400 
1550A 150C 10550 
16(lUA 200A 10i'OO 
1650A 230 ~0860 
1700A 300 11100 
1750A 490 11390 
1800fo . 646 11666 
\838 750A 11939 
1880A 850A 12354 
1900A 900A 12600 
2000A 950'A 13000 
2145 lOOOA 13395 
2120A 1050A 13620 
2107 1100A 13657 
21 lOA i 150A 14110 
2~30A 1200'A 14380 
2150A 1250A 14650 

Table 15: 
Distribution of Harvest Combines in North Africa 

1961-1965, 1982 (/.) 

1961-1965 1982 
Alger-ia 40.8 28.7 
Egypt 11. 7 14.7 
Morocco 23.7 23.2 
Sudan 1. (I 8.5 
Tunisia 22.8 24.9 

TOTAL 100. (l 100. 0 

HON DE 
2259264 
2111 ~(109 
2473766 
2502977 
2541i018 
2592307 
26t!~2H;. 
2676831'} 
2751927 
2896565 
2973015 
307'..>869 
3214849 
3246888 
3364444 
3532048 
3597637 
3691886 

Jhe scarcity of har-vest combines in Egypt is notable. Among 
farm ·tasLs. the harvest is the least mechanised. Threshing and 
the wi nnow1 ng are mechanised b~' conn1?ct i ng eqLti pment to the power 
train of the tractors. In Egypt. about 80% of the threshers are 
mechanised. while the winnowing is much le~s mechanised; the two 
operations are rarely combined. Besides the harvest combines, in 
1974. farm machinery in Egypt far harvest consisted of: 

- 8 000 mechanical threshers 
- 6 700 mechanical winnowers 

50<:• t r1 r.:: ::;r, er· -~·Jin no vier s 

The stocl of farm machinerv in North Africa has experienced 
substantial 9r"1wth in recent yec?.rs. This trend is directlv linked 
tD fhe process of agricultural modernisation. especial I~ within 
the 1r1orE· h1ghlv orgc-.nised farm sector,s, and to the direct 
encouragement of mechanisation by state policies. TvJO diffprent 
policy approaches can be identified: 

- A technical approach which focuses on introducing new 
c·iltivC1t!on proce~ses. esp£·c1ally for soil preparation. 



, . - f'. P.!'CJd~cti_~.n appro..ch which foc;use5 ,QO increasing the 
fvol ume · of t'Ki~ar'vest so that it can respond to demc.nds created 
bv population growth. 

To reach these oLjectives {he:fol.lowinCJ·_,.1nstruaents have 

been used: 

-fF.J.rm . equipme.nt .. ha• been supplied to cr9anised units, 
c:--eat i ng l"a~h~nery centres which are pl aced at the di spasi ti on of 
farmers ·through \~crkplaces Cin Morocco> or service cooperatives 
<Alqeria, Egypt, and TL1nisia). 

-{.Financial instrun:ents h'"°'ve been created to facilitate 
the acquisition of farm equipment. Subsidies are often offered to 
extend these credit systems and en~ourage <or oblige) local 
savings i nsti tut l ons lo finance the purch3se. In Tunisia, for 
example, in addition t~ credit, the State provides a preferential 
price ior diesel fuel used for agricultur2l ~achinery, as well as 
for fertilizers; it also exempts the importation of this 
equipment from customs taxes. 

The weakness of the North African farm machinery market is a 
problem which government policy is deliberatly trying to reverse. 
This weakness is evident from even the scarce set of statistii:s 
provided in this first part of the analysis. fhe tendency towards 
the expansion of mechanised production is evident, but still not 

1as pronounced as in other_ regions. The needs are great, 
~specially in the traditional sectors, which d~minate agriculture 
in the region. 

2. The Market for Agricultural Machi.iery. 

~he North African market for agricultural machinery is 
characterised by ?the weakness of the domestic production 
~apacity. As a result, it is ~ominated by imports; the vagaries 
of the international market and political alliar:::::es ha·•e 
contributed to its instability. 

2.1. The production of agricultural m3chinery. 

An evaluation of local production is difficult be:ause the 
factories and wor~shops that produce agricultural machinery are 
verv diverse. There are both large and small units producing 
i:.ilovJ'3, harrova?r·s. eq111pment for crop treatmE'nt and pul\erisation, 
et.:... Thet'"e Clre al so corporations .. ih1ch combine the sale of im­
ported equipment and local assembly with the production of parts. 

Local production is generally limited to hand tools and 
~~ . .:ol l lo'•aaons, plowshares and ·d1sf s for· t,ractor-dr1ven ~lo\.Js. deep 
t1il1nq plovJs. covet·-crops. he<rrovJer·s. seeder-s. fert1l1::er 
Sj.:"·r•·o:,j<."1'"5, pulvensers. b,:.ckpacks. e1nd trailers. ThF.: .:;ss_embly of 
lffi~urted parts for tractors and combines is also commo~. 
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2. 1. 1. (he Egypti.~ case. 

Virtually all the equipment and i.·.;truments sold 
co~mercially are manufactured locally. principally in small 
worlshops. These include: covers. hoes. pick-axes, forks. harvest 
knives. plows, chisels. and trailers. A few factories of larger 
si::e make more modern agric•iltural machinery. These inclL1de 
irrigation pu~ps and a limited number of small diesel motors. But 
mast of the motors and other agricultural machinery avail2ble for 
sale is irnporte1. 

Most national proJucers operate on the basis of firm orders. 
The factories are;really nothing more than large workshops and 
few have modern equipment for manufacturing. 

local production of agricultural tractors began in 1962. The 
tractors -Nasr- were' produced µnder a Yugoslav license. The 
productive capacity of the factory was 3 000 tractors per year. 
but production varied greatly from year to year. To better adapt 
itself to local conditions, the enterprise --in cooper3tion with 
the Ministry of Agriculture-- introduced several modifications 
into the original design. increasing the tractors' weight as well 
as its power to 60 hp. During the period of cooperation with 
Yugoslavia iwhich lasted until 1970>, local production developed 
to account for 30% of the total price of the tractor. ~ooperation 
was abruptly suspended for 4 years because Yugoslavia was 
~emanding payment in foreign currency, but subsequently was ~ 
Yugoslav tractors resumed. 

After terminating all cooperation with Yugoslavia, the firm 
signed a contract with Rumania in 1971 for tractcr assembly. This 
activity began in 1972. The marketing of these tractors was 
difficult because of their ~eavy weiqht and high consumption of 
bil and fuel; these difficulties were nvercome =and assembly of 
these models continues. They are sold locally at very attractive 
prices, and are popular with far~ers in Egypt .. 

During the course of 1962-1980. these two brands (!MR and 
ITB> accounted for 86.6/. of all the tractors assembled in Egypt: 
47.3:•. Yugoslav and 39.3% Rumanian. The remainder of the market 
was divided a~ong 2 brands and~ licenses (see Table 16>: 2% for 
a Fiat tractor assembled betwe2n 1974 and 197b: 1% for a British 

• 11 CE?~1':::E.' 
and 1 •)'.·. 
1977 to 
both of 

of Massev-Ferguson <M-Fl which beoan to be sold in 1977; 
+01- e<n American licen=e of M-F 11ih1ch also appec.red ir1 

cc"''' "'te vnth the other tractors alread.,1 on the m.:1r~.et: 

these were 65 hp. models. 

At the present t 1 me. a pro1ect for the assemblv of tractors 
with a G~rm~n partner CDe~tzJ ~s under cors1de1ation. The in1t1al 
cap.:•citv of che plant is pro1e~ted to be. 6.0(1(1 units per year. 
far areatet- than the total prodL1ct ion of al 1 other models 
tr..oethcr-. 



l ~bl e 16: 
Egypt: Tractor Production by NASCO, 1962-1980 

License: I~R-Yugoslav1a ITB-Rumania Fiat-Italy Massey-Ferguson TOTAL 
55hp 60hp 65hp 3-cvl~nders 65hp 65hp 

426 

537 
788 

!078 
751 
564 

76 474 
1176 

950 
251 
133 

194 
561 

976 
1010 
1201 

795 
1132 

58 
446 

1 

<Brit) (U.S. ) 

426 
533 
537 
788 

1078 
751 
564 
550 

1176 
950 

1127 
1143 
1259 
1435 
1694 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1 no 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

436 1830 242 '"'"'"' 2761 .L..J.J 

1019 713 5 1188 2925 
879 1190 54 660 2783 
453 c:-~.-, 

..JJL 280 1265 
TOTAL 4753 6526 9379 505 301 2381 23845 

2.1.2. (fhe Tunisian case. 

Agricultural machinery production in Tunisia can be divided 
into four categories: 

- SOFOMECA. located in Megune <southern suburb of 
Tunis>, manufactures plows with 3 disks. agricultural 
trailer axels. shears. 

- The Society of Diversified Industries at Sfa::: shovel 
plows. 

- The Sahael Mechanical Worl.shops: small hand tools. 

- Numerous artisan worshops. 

Besides these firms there are also the African Industrial Society 
(51-11) and the Muchan1cal Comple>: of Tun1s1a <CMT). 

Loc2tecl at Ben Arous (a sout11erT1 suburb of Tunis), \he SAI 
'J"':= formed in 1975 and began t1ct1 ..ti ties on 1 Januarv 1977; ~nth a 
r::.=.r•1tal of l'.:/1 •)<:>'J Tun1s1an D1r1,:1rs. BesidE?s manufactur1r.g 
eq 1_11pmer1t fc.,r public viorks <cer.:ent molds. cranes. etc.) t,r1e fu-m 
rr-eoc1uc:E.'5 s1:: t·.1r·es of 1rr1gc.1.tion pumps. In 1979. it producrd 

(J1Jf1 pL1r.p~' •n tti "' r-<<t£? of domestic 1nteqrzt1on of 9S'.I.. At tr12t 
tlrr"'· the r·,.-,t1:Jr1c'l dc·m==-nd vias .:<bout 4-5 r:,.,,, unit!:,. Thus. tric 
c-,/,-,r,:>cic· of tl1':• dn,r:;:;c-,t1c r:i;e1r~et ~Jao; about ~.•_1'.:. 

16 



\ 

Fol 1 o~n ng an agn?ement with CMT. the!"'Gera.an -fir• · Kloci:nar 
Rumbolt Deutz CKH'IJ) i• expected to provide technical assistance 
for the construction of 11. complex to produce 11.gricultur.11 
•ach1nery and various other types of equipment. The project is 
,jo1nt.iy f1nanc.ed by ~everal banks 9U1d Tunisi~ .firm§a <651.> and 
~HD (35%>. Established at Mateur, some 60 km. northwest of Tunis. 
this industrial combine is to be constructed in four stages over 
a seven-year p2riod, •ro~ 1981 to 1988. Some 1 000 jobs are to be 
created. The projected prcduction for 1985 was to be 1 450 
tractors. 50 harvest combines, 50 mowers. 50 side-delivery rakes 
(windrowersl, and 100 balers. According to a represPntative of 
KHO. 1 500 knocked-down-kits CCKD> were delivered to the complex. 

2.1.3. The Algerian ~ase. 

Production of agricultural tractors began in 1969 in 
Algeria. At that time a complex for the production of tractor 
motors was built in Constantine. In 1972, another complex for 
agricultural machinery was established in Sidi Bel-Abbes. These 
two units began production in 1974 and 1975, respectively. 

The tractor motor plant was built under license from KHD. It 
requiered 535 million Algerian Dinars. It builds motors, 
tractors. and does some sub-contracting. The rate of domestic 
intergation is about 62%. Its installed capacity is: 8,300 diesel 
motors of 2 to 6 cylinders; 1 200 diesel motors of 6 to 8 
cylinders; 4 000 wheeled tractors (license KHO>; and 1 000 
caterpillar-type tractors. At the present time, the nominal 
capacity of the complex is 10 000 motors and 6 000 wheeled 
tractors. It produces three models of tractors: 4006 with 40 hp.; 
6006 with 60 hp.: and 6806 with 68 hp. Ca model not contemplated 
in the original proJect>. 

Table 17: 

NumbE'r 

Algeria: Tractor Prodwct1on at Constantine 

1976 
1. 834 

1977 
2.839 

1978 
3,724 

1979 
4.883 

1980 1981 1982 
4,206 4,379 4,500 

These tr.;ctors are all wheeled models. The complex had originally 
planned to produce caterp1ll2r models also, but in the face of 
difficulties with the ~.HD license. it soucht another license from 
F1;:.t but e·:c:ntuallv rencur1c:Pd its efforts 1n this direction. 

Tt-,o::> m.:n1ufacture of motors is designed to equip cars. 
tr.;ctoro::. trucl·s. c_:.nd h.=.rvest comt•1ries. The production of motors 
for- acir·icultur-,:d equipment ore~·J rapidly (T3ble 18). 8et.-;een 1976 
.;r-,d 1·= ·"? motor produ:.:tiorr 1·1as operat.ino et b8~~ of capacity. 
Cc1.r.t1in- molo:--s .o>.rE· manufactLwed undet- -=ubcontrc.ct from the 
cc"np!e · o:•t Sidi BL'l-Abt,r~s. 



\Tc?blE 18: 
Algeria: Prod~~tion of Motors for Agricultural Machinery 

End Use 
Tractors 
Combines 

1976 
2 205 

104 

1977 
2 755 

10(; 

1978 
4 090 

100 

1979 
4 678 

100 

lhe agricultural machinery complex at Sidi Bel-~bbes w~s 
undertaken with 1 i cense» .. .-om lilest German firms: CLAAS for the 
tombines, Elusatis for h.:irvesting machin2ry. The investment was 
3:::.5 million Algerian Di -<rs. Its installed capacity was: 500 
harvest cpmbines. 2 000 pick-up balers~ crop treatment equipment, 
including 500 pulvensers and 500 atomis?rs of 1 000 litres: 
reapers. including 2 600 cumbine side-rakes and tedders. and 
2 200 mowers; 1 300 seeders and fertilizers. 

This complex has experienced serious difficulties during the 
course of its first few yEars of operation. By 1979, the 
situation was normalised and its rate of capacity utilisation had 
risen from 15% to 60%. The rate of domestic integration varies 
from 70% to 100% depending on the product: for the combines it is 
90%. ·Because of the difficulties in producing d wide range of 
products and the high degree of national integration, they have 
recently decided to limit the number of produLts to combines, 
reapers. and crop treatment equipment. 

Table 19: 
Algeria: Principal Equipment Produced at Sidi Bel-Abbes 

Harvest combines 
Pl oi.-ii ng equi prr.ent (tons) 

1978 
106 

2 568 

1979 
371 

3 1=:0 

1980 
400 

4 883 

1981 
550 

n.a. 

an general. the demand for agricultural machinery and 
equ1 pment has grm·in substantially more rapidly than production. 
In 1980, tractor production rose to 4 206 units while demdnd was 
estimated at 12 000 <10 000 in 1979>. This can be tied directly 
to shcrt-term factors resulting from inadequate supplies in the 
past. lack of spare parts for repairs. and poor maintenance. The 
ques~ion posed by this situation is ~hether local production can 
~eet the~e deffiands or will additional machinery have to be 
impor-ted-:-- The question has yet to be ansi.-ie:--ed defi1·it1vely. 

Other eq1_t1pmer-1t is constructed in v,-:<.r1ou-:: self-m3na';:;'E.id c.nd 
c·rivate entt?rpr1s"'·s: CAFMA <self-manc:1qed); Ben-Bad1s (self­
managed): SACRA which combines the assembly of tractors (until 
1''171)) and the mo:nufc.ctLwe of equ1c0 ment: fiouderon at A11nanc.; 
Dahn~un: construction of ernboutissage in Algers: etc. The~e units 
c 1 ' p p 1 y t h e t o L=· l l t : of n .=.1 t 1 on a l d em and f Qr- a gr i c u l t u r c. l t r a 11 e t- s 
c:nd ~iat<?r cistc·rn:c. 3nd 8::1·;. of plovanq equ1~dr1ent. 

Jn 1q66. t·1-"C::SPy' 

tractors in Morocco. 
Fi?rg:_ison er E'~•ted 2n a.s::.embl y l 1nt_· f • ·­

CH ht:'r 11nP0° hc1:e .:d~::i survived: Fe.· .J. 

1 0 ._, 



,created in 19b7. and ~iat~ in 1968. The local legal regime 
tn1 ti ally .il 1 owed the knoc!~ed-d0tr1n Id ts <CKD> to enter the 
~ountry without paying duty; and to benefit from a protective 
tar1H· of 2SX on im~orted tractors. But since the domestic supply 
f.as f'nsufficient"'t.o meet local. r.eeJs/ in 197:.S import duties were 
~educed to 107.~ which neaviiy effected the local assembly lines 
because they could not compete with the European and American 

~·~port6. 

(;t the present time, fMorocco 7
S lfteeds for agr-icultural 

m~chinery •re met primarily by imports. ~ocal production accounts 
for about 20Y of the market. It is composed of small eqwipment 
and pulvensers. It attends to demands for cover-crops, plows, 
cult 1 ··a tors. har·rowers. trailers, and high-pressure pul vensers. 
This equ~pment is made by four fir~s; the two largest are: Les 
Ateliers Marocai •1s in Rabat and Richard Continental Maroc in 
Casablanca. The artisan workshops dedicated to the production and 
repair of some equipment has virtually disappeared. 

2. 2. Imports. 

2.2.1. T~e North African market. 

the growth of the North African market for agricultural 
m3chinery has been rapid: 155 to 286 millions of U.S. dollars 
between 1976 and 1980. :Libya and Algeria account for alm~st one­
tfalf of this total. Between 1976 and 1979, Libyan imports of 
agricultural machinery grew 2.6 times, although in 1980 they fell 
below the levels of the previous two years. Although Alger-ia is 
one of the principal importers in the region, it is an irregular 

client. 

roroccan imports are about the same as those of Egypt but 
much more unstable. Tunisian imports have not grown as fast as 
those of the region as a whole. but their growth has been quite 
stable. Sudan's mar~et is the smallest and weakest of the six 
countries. 

Between 1976 and 1980 the ~ost important part of the import 
rr,3rket \fias for tractors in both Eqv'pt and Morocco. In contrast, 
t-;? Sudan dedicates about 52" of its l rnpo,,..ts to harvest 
equipment. Aloer1a is in second place in this regard with 31% of 

• t~·,e value of its imports. 

The cost and compos1~ion of imports. 

In thE- pc-r1od 1ie:o1-Fr6~. tJrn-tr1 Africa imported 4 788 
tr=,c:tor-s. or- 1.3":~ of the \fJOr-ld tot0.1l. In 198:::. the, region 
,::.::.quired ~'4 1,:11:1 t12c•ors. cl1mb1n.:; to:::: .. :;::~ of 1.-JOrld irr:pm-ts. Thi<:'; 
c~rnsnd h~s e.:perienced shBrp .~r12t1ons from one vear to the 
r~·t. and from one countr~ to an~ther. For this rPason ~t would 
t:=> h2z,<rrlL1u=o to attempt to d1<:=ctc:~n anv clear tender1cv in these 
c:'.c·t<?. ~ ib;2 is a qood c,:,;:F' 1r. ~·oint: frc11T1 197 1:> to 19/5 its 
1 r ;:.1 c-, r t <:: r o -; e f r om 5 :::' 4 t o 2 1 1 7 7 t r 2 c t Dr s • r e u r· e ~ e r1 t i r, q '.:i • 7 :1~ Cl n d 
t-:c. L\":. rt':::p•=-=~1 ;elv c.f the r<_'c11or1-"·l total. 
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Table :o: 
North Africa: lractor Imports. 1961-1982 

61-65 
B66 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

HAROC 
571 

1096 
1219 
2398 
2354 
1724 
2342 
llOOC 
1845 
2872 
H26 
2317 
3163 
2543 
2524 
1600C 
1370C 
1650C 

ALGER IE 
1436 
1744A 
2370A 
3287 
2761 
4745 
1329 
2787 
3555 
3203 
2093 

450C 
2565 
4323 

755 
2000C 
4780C 
6000C 

I: Number of Units 

TUNISIE 
850 
479 

49 
595 

0 
392 

1330C 
2380A 
1300C 
2293 
3361 
2453 
1895 
1781 
1437 
3214 
3948 
3950C 

LIBYE 
701 

12'.">3 
1018 
2417 
1999 
524 

1oooc 
2086 
2465 
3894 

21177 
2291 
2737 
5643 
11700C 
3023 
11040 
3850C 

ECYPTE 
912 
642 
204 

16 
17 

0 
16 
26 

2 
lOC 

396 
1849 
3498 
6000C 
2850 
5282 

13009 
6400C 

SOU:JAN 
318 
657 
683 
285 
2311 

1763 
263 

lOOOC 
898 
885 

1556 
1804 
985 

1033 
533 
833 

2183 
2250C 

TOTAL 
4788 
5871 
5543 
8998 
7365 
9148 
6280 
9379 

10065 
13157 
31909 
11164 
14843 
21323 
12799 
15952 
29:!30 
24100 

"31'4DE 
36t':>l18 
11211564 
1&391l16 
1&6JC1~ 
11~~940 
1&7::l1 JO 
li51i 1114 
4711215 
5110935 
63111140 
779242 
713196 
836261 
815035 
829323 
7111580 
756712 
729902 

A: Unofficial data 
C: FAD estimate 

61-65 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
"'975 
"1976 
1977 
1978 
1979 
1980 
1981 
1982 

HAROC 
2312 
3905 
3650 
6738 
8176 
5236 
6002 
4451 
71157 

14534 
21531 
19046 
22725 
20588 
21371 
14534 
13009 
17000C 

II: Values in U.S. Dollars COOO> 

ALGER IE 
6388 

--6000A 
8200A 
9204 
7491 

22534 
4654 

16779 
18045 
27857 
22771 

5015 
22384 
118808 
12405 
3J981 
83641 

110000C 

TIJNISIE 
2702 
2411 

408 
1674 
1267 
1354 
4664 
ti 141 
7287 

15215 
19045 
15976 
14192 
14903 
13758 
30246 
34397 
3!1000C 

LIBYE 
1690 
3647 
33114 
6302 
9039 
1470 
llOOOC 
7916 

11705 
20662 
27325 
16713 
21530 
lll438 
llOOOOC 
26808 
41207 
111725 

EGYPT[ 
3354 
3788 
1897 

164 
175 
225 

69 
311 

9 
51 

11158 
12184 
31245 
51~ti86 
17911 
27828 
113111 
liti6S2 

SOUOfll~ 
1356 
2031 
1809 
804 
909 

5282 
1211 
4535 
2121 
3306 

10000 
12ti4ti 
36~6 
51•"12 
4237 
7388 

16178 
18000C 

TOTAL 
17802 
21782 
19308 
24886 
27057 
36101 
20600 
40133 
466?ti 
81625 

111830 
81378 

115731 
190705 
109682 
140785 
2715ti3 
2691107 

PotJNDE 
8lj(jl121 

1072'1!14 
101J':>'1'JO 
1 QJl;l160 
1111499 
1237815 
1] 7'1'178 
162)114 
2065733 
2747070 
3991043 
112731110 
Ii 769486 
5185"51 
56921113 
610?'191 
599:926 
587:.9 71 

A: Unoff1c1.:>.l d.:>.t.:>. 
C: FAO Ee::: ti 111ate 

The costs of tractor imports have risen more rapdily tha~ 
the number of units. This is a reflect10~ of the rising prices of 
the units ~nd probably the growing po~er of the ,importec 
m2ch1nec:::. Betv11?2n 1977 and 1982. for e:;:-.-:iple, thes£· imports ros2 
.=. n an 11 LI c=i 1 c. : er a o P. of 1 8 • 4 '.I. l n v a l u e vi h l l e th e v o 1 LI me i n c r e as e d b • 
onlv 11, • .::::·,1.. fht: class1f1c.:>.t1on of the s1:: countries accor-d1ng tc 
their lfr.ports bv v.~lue 2nd ':olume differ quite s1onificantly anc: 
h ::. v ,::-; c h a n w::- d d L' r irv:i t h E p C\ st t vi P n t / v e a r- s ( see T ab 1 e 2 1) • 

,_, 



' T .:<b 1 e .::? 1: 
North Afr1ce<: Struct ire of Tractor Imports. Volume and Value 

Volume Va~ue 

1961-65 1982 1961-65 1982 

Algeria 30.0 24.9 35.9 40.8 

Egypt 19. 1 26.6 18.8 16.6 

Libya 14.6 16.0 9.5 • ~ C" 
.. ...J • ...J 

Morocco 11. 9 6.8 13. (I 6.3 

Sudan 6.6 9.3 7.6 6.7 

Tunisia 17.8 16.4 15.2 14. 1 

The comparison of the imports highlights two tEndencies: 

Far Morocco. Tunisia, and Libya, the relative 
impo:-tence of value~ and volumes evolve in the s<i.me c!irection. 

For the other three countries the variations are just 
the opposite. In Egypt~ the variation suggests structural changes 
in its share of regional imports, with a pro~~ ·le ti~s towards 
smaller machines and less expensive models. .n contrast, the 
growing unit value of tractors in Algeria suggests a trend 
towards larger, more powerful equipment. 

An e:: ami nat i an of the 'Egyptian case demonstrates that its 
turn toward supplies from the COMECON countries may have been 
instrumental in reducing the costs of tractor imports. At the 
present time about 88% nf its tractor stock is based on designs 
from. or was directly imported from, that are~. These tractors 
are clearly less expensive than similar models from the West 
<Table 22>. ffhese tendencies may change now that Egypt has opened 

.its market to tractors from the DECO countries as a result of 
policy changes~ this is in large measure the result of 

·conditional aid from the U.S. 

Table 22: 
Egvpt: Indicative Prices of 45hp or More Tractors. b; Brands 

<Egyptian pounds) 

Ot-1 a in: 
Cl1MECmJ: 

UECD: 

IMG: 
Zetor 5i:111 

UTB 
f4uto8el l 2 F:u~=e 

I !'1 T 
Fordh1t 

hoiut:: 8•_1 hp 
f=.: c· n ci LI 1 t 8 I I hp 
I'~ .~1 co s "-' / - F t." t- a u ~ o r1 

Price 

3 5,_11)-4 =.:oo 
5 U(I') 

4 600 
( tJ>-8f_>hp) 5 (l(H_l-5 2(>(> 

4 81)1_1-5 (>()!) 

6 (l(ll) 

=.: 1 

c; 1)1_11.1-1 (J (l(l') 

12 (11)(> 

1.2 l_l'.1(_1 



\ !:' ~pp' l ers by country. 

Tai en as a whole, the number of countries participating in 
the North African market is quite high. If these countries were 
divided in three blocs. 11estern market economies, •a•tern planned 
fconomies, and developing countrie», it becomes clear that the 
•trst group plays a dominant role in the region. The details 
about individual countries ano equipment are interesting: 

- In tractors, the United Kingdom controls most sales 
in Morocco (60-70/.), rtaly sells 151... The .U.S.A. presently 
dominat~s about 60% of the Egyptian market. and is slowly 
dis~lacing Italy, Gapan, 8pain and the U.I<. In Algeria, the 
U.S.A. and the U.K. account for about 60% of the imports; 
Japanese imports account tar 10 to 50%, depending on the year. In 
Tunisia; French imp or ts account for abou'.:- 60% of the total, whi 1 e 
ISennany. tWe~t > and Italy cover another 1=, to 20%. 

80% of 
Fr.-:.nce 
t:gvpt, 

- In soil preparation equipment, France supplies about 
the A:.geri an and 60/. of the Tunisian imports. Jn Morocco, 

and the U.K. both sell about 40% of total imports. In 
Italy, U.S.A .• and U.K. share about 90% of thG market. 

- In harvesting equipment the situation is more diverse. 
Moroccan imports come from Germany (60%) and France C20/.). These 
two also supply Tunisia with 60 to 70% of its purchases, along 
with the U. K. C 101..>. Egypt turns to U.S. A. and Germany, whi 1 e 
Algeria depends in large measure (80%) on the U.S.A. 

- Agricultural equipment from the COMECON countries g~es 

principally to Algeria and Egypt. 

- The cieveloping countries 
agricultural equipment to North Africa. 

'Brazil and India is delivered to Egypt. 

2.~.4. Company participation. 

SLtppl y 
Some 

very little 
equipment from 

An analysis of brands of tractors in the region shows no 
clear pattern. In Morocco, ~assey Ferguson and Ford are dominant 
(45-60~~) ~ International H.:1rvester fol lmJs (12-15/.), along ~iittl 
John Deere <B-10/.),·~iat (101.>. and Qeut:: (10/.). Isolated imports 
of EBRO andfURSUS have only created short-term instabilities in 
the marl~t. the closing of the Massuy FergusoG assembly plant has 
~pened new opportunities for Renault~ which has joined with 
iSerliet Maroc to gain a foothol~ J~ this mar~et. 

l"'a5'0>ev rerousor1 has also g::1ined a .jumincii)t position (50/.) in 
the Sude<n. rn CD>1trast. in Tcm1sla and ~·loeria. the construction 
~f an assembly pl?nt bv Deut:: is leading to the displacement of 
l'L·.c;=:t:c?v Ferguc:on. Dcutz is also encoun~~er1nq competiti9n fr-om 
Etevr in T•.•r-.is1.::1 and Fendt in both TLmi~-;1a and 0.J.gcria. 

ln harvPst1ng equipment. 
D r • n r ~ ~. " 1. "'"-~ l l E· r· l '' A l ~er· i c::, , 

International Harvester <IHl is the 
Tun1s1c: .. and Egv~t. HovJeve..-. its 



'oos1tion in the-.&!11~.t,an m.:arket is now threatened by ... AAS ...,ich 
l.as-cponad its asseebly olant. t1Ciln:1s1a 1-1ill probably also move in 
the same direction f$ ~h~ CLAAS assembly operation aov&s into 
•wl operation. l'\eunstabl• market in Libya is dominated by l'lF. 

The harvest combines imp0rted into the region are 
principally from CLAAS; between 1973 ~nd 1981 75% of the Sudan's 
imports were from ~hat firm. In Morocco CLAAS and FAHR controlled 
about 60% of the market between 1977 and 1980. 

2.3. Agricultural machinery e>:ports. 

fhe region's exports are insignificant. There is virtually 
no agricultual machinery industry in North Africa. That which 
exists 1s basically an assembly operation for imported parts. 
Although Algeria does have an industrial structure which could 
produce a br~ad range of products, it is not even able to supply 
its own needs. 

Morocco exported 40 tracto~s between 1961 and 1982, while 
AlgPr~a sold 81 and Tunisia 2. The GATT reports that Egypt 
exports small quantities of aqricultural machines and equipment. 
These go principally to Yemen, Saudi Arabi2, and the Sudan <Table 
23). 

Tabl'? 23: 
North Africa: Number of Tractors Exported. 1961-1982 

I HAROC ALGER IE TUNISIE TOTAL ,.,ONO( 
61-65 8 34 • 42 388?117 
1966 0 0 0 0 41 ?292 
1967 0 0 0 0 409018 
1968 0 0 0 0 42'0983 
1969 0 0 0 0 4J')Jlh 
1970 31 5 0 36 473019 
1971 0 24 0 24 1137315 
1972 0 13 0 13 495716 
1973 0 5 0 5 586351 
1974 0 0 0 0 691450 
1975 0 0 0 0 768218 
1976 0 0 0 0 853896 
197' 0 0 0 0 897493 
1976 1 0 0 1 803~05 
1979 0 0 2 2 833493 
198(1 0 0 0 0 8?1767 
19B1 0 0 0 0 805094 
1982 0 0 u 0 7143911 

...:· . Futur-e trends . 

Aar1cultural act1v1tv in North Hfr1ca is severlv handicapped 
b': its ;tow productivitv. This is not the place to e::afT\ine the 
IT";\n,1 c=:•uses of this problem. ·But it is c,lear t'-,at the dev.elopment 
=1nd modern1sat1on of aqricultural m.:1chinerv e1nd equip.11ent is an 
ind1spenc::ible requisite for improvir1q the agricul(.Lwal sLtuation. 

In ~lorth Hfr1r:a. then:2 is a gre3t dee:d to br:.> qa1ned ::y 
1ncr~as1nq and improvino the use of aaricultural m~ch1nery. The 
:1?l::.t1on of lc-r.d -,..o;,· trc.ctor- is sti.11 ·1i=:r·1 inq!1. f-rom about 1 



~ractor per 40-50 hectares in Egypt and Libya, it rises to about 
60 in Algeria and 90 in Tu~isia in i9a2. The under-equipment of 
11orocco and Sudan is evident (466 and 688 has. re"'"!Jecti vel y per 
tre1cto:-- in 1922> (see iable 3>. In contrast, the developed 
countries use 1 tractor for less than 20 has.; in France, the 
ratio is 1:12 has. 

This nu~erical scarcity of tractors is compounded by old 
age, lacl of spare parts, and ina~cquate maintenance, which means 
that a large percentage oi the available machines is not 
operational at any given time. The situation is equally critical 
for au::ilie1ry equipment. 

fhe potential demand for machinery and equipment is very 
~reat. The mechanisation effort is likely to continue, and new 
/effort~ will be made to incraase local production and Jntegration 
frates: this is likely to be particuarly irnpor-t.mt in Algeria.. 
But i~ the short and medium term, the demands of div~rsification 
and modt?rni sat ion a.re such as to · r:equire growing <imports. 
f'e~hanisation itself, however, ~ill depend on other macroeconomic 
adjustment policies which make agricultural production itself 
~ttractive and provide purchasing power for local consumers. 

In this context, it is likely that on a world-wide scale 
there will be •ver-heightened competition among machinery 
builders for access to the North African market. It seems clear­
that these producers will have to develop stratogies which will 
permit a larger proportion of the total value of this equipment 
to be b..uilt locally, generating employment and saving foreign 
exchange. The particular nature of this competitive struggle has 
already become evident, with the recent incursion of German firms 
and the privileged position of some COMECON countries. It seems 
clear, however, that other producers will continue to attempt to 
challenge these moves. Perhaps it miqht be possible for the 
countries in North Africa to take advantage of chis situation to 
improve their own bargaining position in the process of expanding 
local production and better adapting it to lGcal conditio~s. 




